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ERRATA IN VOLUME XII.

Page 13, column 2, line 9, from bottom, for Lucius' read Lucius.

,, ")7, culuiun 1, line ."), from bottom, for rembered read remembered.

„ 97, column 2, line :!, for Saccharoniycetes read Saccharomyces.
,, 109, column 2, line 10, from bottom, for disease read disuse.

„ ITS, column 2, line 22, from bottom, for pazed, read paid.

„ ISti, in last column, line 2i>, from bottom, iov paralella read ^jaraiZeia.

„ 217, cobnnn 2, line 2(), for Cymnadenia read (.Jyninadenia.
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present. Among them was the striking conclusion

from statistics, that rather more than one- half of its

total food reiiuirements are produced by the United

Kingdom—that is to say, excluding products like

sugar, tea and coffee, which are not, or cannot, be

grown to any extent in the country. The actual

figures are about one hundred and eighty million

pounds for home production and two hundred and

sixty million for imports, of which latter quantity

thirty-nine million pounds pays for sugar, tea, cotfee

and cocoa. As is stated: 'These figures came as

a great surprise to the meeting, and it is cert^xinly

satisfactory to know that British agriculture has so

well maintained its position in competition with other

countries.' There is, however, a matter for regret in

the falling off in wheat production, which seems to be

partly due to the competition arising from the

circumstance that wheat appears to be a pioneer crop
in the development of those new countries to which it

is suited.

An account of the progress of agriculture in

Scotland during the past fifty years showed that, while

there has been a decrease of many thousands of acres

under grain, turnips and potatoes, the areas under

rotation and permanent grasses have increased—the

latter very considerabl\'. There have also been large

increases per acre of all crops, particularly of wheat

and potatoes.

In order to deal effectively with meteorological

matters, a joint meeting was held v. ith the meteoro-

logical department of the niatheraatical and physical

science section. Dr. W. N. Shaw opened the session

by dwelling upon the use to the agriculturist of fore-

casts, and the application of the present knowledge of

climate: in the latter connexion, the meteorolog-ist

wanted to know if his statistics are useful to the agri-

culturist, and in what form they should be presented for

employment by him. Among the papers that were of

more direct agricultural interest was an account by
Dr. E. J. Russell of the eflfect of climate on the plant,

both directly, and indirectly through its influence on

the soil; in the latter connexion, the chief matter for

consideration was the increase uf nitrates in the soil

during warm weather, and their removal by heavy rains.

Another matter of direct import in relation to the rais-

ing of crops was the testimony by a practical farmer as

to the great utility of local observations in conjunction

with a central organization like the Meteorological

Qflfice, the speaker expressing the opinion that meteor-

ology ought to be taught to all those who are preparing
to take up responsible positions on fai-nis or estates.

For the consideration of animal nutrition, another

joint meeting was held—in this case with the physio-

logical section. One of the m..st interesting [lapers

dealt with ten years' experiments in sheep and cattle

feeding, and showed that linseed cake holds a pre-emi-
nent position as a food, 'animals fed on this always

making greater progress than those on other sub-

stances.' A further matter of much interest is that,

'a mixture uf wheat, cotton seed and cotton cake made

up to give the same analysis as linseed cake proved

economically a ftilure.' These and other matters lead

to the conclusion that: 'our present methods of valuing

feeding stuffs do not afford particularly useful informa-

tion.' An explanation of this fact was supplied in

another paper, which showed that the expression of

the value of a food in terms of carbohydrates, fats and

proteids is insufficient, for there are other equally

important nutritive bodies whose removal decreases

the value of the diet or even causes disease in the

animals to which it is given. A succeeding paper

gave an illustration of such bodies in the vitamines

which, it may he mentioned, have received brief atten-

tion already* in this joarnal.

Other work of more local interest, relating to

nutrition, was concerned with the relative values of

white and standard bread, and the rearing of calves.

For the latter, investigation has shown that whole milk

is the best food, up to the time of weaning; but that

later, cotton seed oil and linseed oil may be substituted

for butterfat in the ration, without causing any lessen-

ing in the weight of the slaughtered animals.

The matter would not be complete by reference

to the special subjects alone. There were several

general papers of great interest, but among them any
mention at length can only be made to those by
Dr. Hutchinson, dealing with the action of lime in soils

and with experiments on nitrogen assimilation. The

author shows in the first case, that lime can partially

sterilize the soil in the same way as antiseptics or heat;

it causes at first the death of many of the protozoa,

and then there is a marked growth of bacteria and

a consequent increase of plant food. Lastly, the work

on nitrogen assimilation demonstrated that the action

of bacteria in this process is increased by adding

to the soil organic substances, among which sugar
is included, the influence of the latter being especi-

ally marked at high temperatures
—a fact that must

enter into the consideration of the effect of molasses on

the soil.

AyricuUund News, Vol. XI, [i.
3.')!).
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SUGAR INDUSTRY.

SUGAR AND RICE IN INDIA.

The following facts are taken from a recent

consular trade report, anil appear in the Modern Sugar
Planter for November 16.

Sugar comes second in importance in the imports into

India, and represented nearly (iO per cent, of the total value

of the imports of food and drink The arrivals of ca\w sugar

during the year ended March 1912, amounting to 9, 887, 69-1

cwt. of 112 K). each, compared with 11,814,187 cwt., for the

preceding year. Java supplied 8,160,468 cwt., Mauritius

1,709,773 cwt., and China 12,656 cwt. The imports of

beet sugar amounted to 2.54,1.'58 cwt., against 724,9-58 cwt.

for the fiscal year ended March 1911. Au.stria- Hungary
furnishes the greater part of the beet sugar .supplies, the

receipts from that country for the year ended March 1912,

amounting to 241,433 cwt, compared with 714,097 cwt. for

the preceding year.
The Indian sug^r cro|> gathered at the beginning of

1911 was satisfactory in most; places and was estimated at

2,217,800 tons of raw sugar compared witli an average if

2,034,400 tons for the preceding five years The good prices

in 1911 stimulated planting, with the result that the crop

gathered at the beginning of the present yenr is believed to

have exceeded the previous yeai's figure.s liy 10 per cent, in

the area p^'lanted, and the total yield, exclusive of palm sugar,

is estimated at about 2,390,400 tons. The foregoing figures

comprise only those tracts that make returns of cane cultiva-

tion. It is believed that India produces about 3,000,000
tons of cane sugar.

Rice is the staple food of most of India, and about 3.5

per cent, of the cultivated acreage in liritish India is under

this product. Burma furnishes about three-fourths of the

Indian shipments. The rice is principally exported from

January until April. This product arrives on the western

markets simultaneously with supplies from Saigon, Siam, and
other principal sourcei^, and the market is therefore glutted
and prices depressed. .Java, being south of the Equator,
harvests its rice about six months later than India, and the

crop, being sold on bare market.^, brings a much larger price.

The question has been raised whether it might not be possible
10 adopt modern silos with a view to storing the Indian rice

and marketing it at a later date.

The rice crops of 19I01I and 1911-12 in the area that

furnished forecasts were estimated at 27,896,900 and

26,099,600 tons for the two years, respectively, as compared
with an average of 23.167,300 tons for the previous five years.

Ceylon is the largest purchaser of Indian rice, the ship-
ments to that Colony for the year 1911-12 amounted to

380,978 tons. Other markets were: Japan, 140,922 tons;

China, 38,214 tons (not including large shipments by way of

Straits Settlements); Java, 277,869 tons; Germany, 262,113
tons; United Kingdom, 136,778 tons; Xetherlands, 151,372
tons; Austria- Hungary, 134,301 tons. Included in the above

figures rice in the husk was exported to the amount of .55,263

tons, valued at .f;!, 180,000, of which Ceylon took 33,901 tors

and Straits Settlements 20,844 tons.

CARDAMOMS.
The following description and account of the

cultivation of cardamom.s is taken from the Semi-
Annual IReport of Messrs. Schimmel & Co., dated
October 1912. The original article appeared in the
Chemist and Druggist, 1912, p. 367.

The cardamoms of British commerce are all derived from
Elettaria Cardamomtim, Maton, N.O. Zingiboraceae, which

grows wild or is cultivated on the Malabar coast and in

Ceylon. There is a large market for the .spice in Calcutta;
the annual consumption in India and Burma is computed to

be nearly 1,000,000 lb. Formerly scarcely any other than
Malabar cardamoms were imported into Britain, but the

Mysore variety now affords most of the fine quality. The
latter plant possesses a more robust habit and bears exposure
better than the Malabar type It is not known how the

district name 'Mysore' came to designate the variety of

a cardamom plant. There appear to be two varieties of

Malabar plants, var. minus being confined to Southern India
and var. majuii growing in Ceylon, The latter is distin-

guished by its shorter stems, broader leaves and more

globose fruit. In the shady mountain forests of Canara,
Cochin and Travancore the cardamom plant grows be-

tween the altitudes of 2,500 and 5,000 feet. The plant
is best suited to a rich, moist, loamy soil, protected from

strong winds. These conditions are met with in the betel-

nut and pepper gardens of Mysore and of Canara, and also

in the cultivated cardamom valleys of Ceylon.
In the forest district of Coorg (Mysore) the cardamom

gardens are laid out in February or March, simply by making
clearings in the forest, a space of some 20 to 30 yards of

jungle being left between the gardens. Superstition plays
an important part, felling of the treps being only permissible
on certain days of the week and before noon. The natives

also believe that the presence of such plants as ebony,

nutmeg and pepper favourably atfeots the development
of the cardamom plants. In the fifth year a full crop
is produced. After seven years more, the plants be-

come sickly. Some of the large trees in the jungle-
screen surrounding the fields are felled; the falling trunks

kill many of the cardamom stems, thus stimulating the

rhizomes to produce new shoots, thereby renewing the pro-

ducing capacity of t'le plot another eight years, when the

process of renovation is repeated.
In Ceylon th" cultivation is carried out much more

systematically. The favourite cardamom districts are Matale,
Medamahanwara and Hewahata. The undergrowth of the

land intended for a cardamom plantation is cleared; holes are

dug li to 2 feet wide, 12 inches to 15 inches deep and
7 feet apart in rows at a similar distance. The bulbs must
not be planted too deep or they will rot. The use of seed-

lings instead of bulbs is increasing, however, the Mysore
variety being most frequently grown from seed. Curiously

enough, only a small proportion of the seed germinates
In Ceylon the plants flower almost all the year n.and;

picking begins at the end of August and continues until April.
The fruit is carefully dried by exposure to the sun, or in wet
weather by artificial heat Machines for removing the calyx
tube and the stalk have been introduced, and after passing

through these the capsules are graded and treated with

sulphur vapour.

A table given at the end of the article shows that

the culti\ation of cardamoms in Ceylon has been

steadily decreasing. In 1911 the area and export were

7,H00 acres and .564,819 ft),: in 1910, they were

7,426 acres and 639,007 lb.
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FRUITS AND FRUIT TREES.

THE BUIDING OF THK MANGO IN

ST. LUCIA.

In a recent issue t f the Agricultural Xewx an account

was given of recen* work on the budding of the avocado

in Dominici .

Information has been lately received through the .Agri-

cultural .-^uperintendent, St. Lucia, of .similar investigations

carried our, by .Mr. Aichibald Brooks, Assistant Agricultural

Su|ierintendent, on the budding of the mango.

It appears that Mr Niles, the Junior Instructor and

Overseer at the E.xperinu-nt Siation, Union, was the 6rst to

achieve complete success in mango budding; but a more

general investigation of the subject on a larger .scale, extend-

ing over the last eighteen months, is described by Mr. Brooks

in his notes, which constitute the basis of the present article.

It is pointed out, first of all, that success in mango-

budding mainly depends upon the vigorous condition of the

stocks. For this reason the preliminary attempts to bud both

mango and avocado stpcks raised in bamboo pots proved
unsuccessful. Flute and Thudding and splice grafting were

tried, and it was endeavoured to increase the vitality of the

young stocks by the judicious application of sulphate of

ammonia. Every attempt proved unsuccessful; the buds

remained dormant for several weeks, and in some instances

the avocado buds commenced to swell, but eventually

turned black

Having at the lime a large bed of vigorous one year-old

seedling mango stocks, it was decided to attempt budding

them by similar methods to those employed in the propagation

of oriinges. The inverted T method was tried first, and the

attempts i)roved very .successful: about 60 per cent of the

buds developed and produced good plants.

It is stated that this method has an advantage over the

well-known patch budding of citrus plants in that the former

does not demand such a high degree of .skill and de.vterity:

for in patch budding it is, for instance, essential that the bud

be cut so as to tit the incised area of the stock in order to

make a perfectly tight union. In the case of the inverted T
method it is only necessary that the biul be inserted beneath

the bark and firmly lied in position.

The .selection of bud- wood it is pointed out, must be con-

fined to young woody branches. The buds should be tied

in position with ratlia; budding tape should wjt be used: for

mango and avocado stocks, being more sappy than citrus

stocks, tend to favour the ,development of fungi around the
wound when covered with waxed tape. This was found to
be one of the causes of previous failures already referred to.

.\ point which next received consideration was the trans-

planting of tlie budded stocks. Some of the plants were
lifted and jiotted in bamboo joints. The results show that
this can be done successfully; but it is necessary to exercise

great care, and only the largest bamboo pots should be

employed. It has been found that plants with unusually
long tap roots should not be potted, but transplanted direct
in the field Rfducing to any great e.vtent the length of the

tap root, when potting, generally results in the death of the

plant.

Other plants were transplanted in a similar way to that

employed in citrus cultivation, and with the same satisfactory
results. The plants were forked up and all the soil shaken
from their roots. The leaves were clipped and the plants
transplanted to permanent positions in the field.

In concluding his notes on this useful piece of investi-

gation, Mr. Brooks points out the several practical disiid-

vantages attending the usual method of mango propagation
nanu-ly, inarching; and finally, it is stated that experiments
are now in progress having for their object the determination
of the length of time that the plants will survive between

lifting and their tinal tran.splanting. The results should pro-
vide useful facts in connexion with the transportation of the
budded plants over long distances.

A total of (,33".) plants was distributed from the
nurseries of the St Lucia I )epartinent of Agriculture during
last month, they included 3,L50 lime jilanis and 608 I'ara

rubber plants, as well as 300 of cacao The Agricultural
Superintendent states that the present demand in the island
for lime plants exceeds the sup[)ly by about 20,000, and that

preparations are being made for raising 100,000 plants next

year. It is estimated that the Hooding of the Ex|)eriment
Station at Union in October caused the loss of 70,000 lime
.seeds and seedlings. Additional trouble has resulted from
ihr Icavy rains of November, wliich have made it ditticult to

esl.i. !i-h lime seedlings.
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THE CULTIVATION OF CONIFERS
THE TROPICS.

IN

Tlie importation of species of Coniferae into the AVest

Indies has resulttd in the establishment, on a small scale, of

these useful and attractive trees in several of the islands,

notably in Domitjics. The cultivation of conifers under dry
conditions in the Tropics is dealt with in a recent issue

(if the liuUdin A;/)icolr du Congo Belye and since

much of the information given is the result of pioneer work

with valuable exotic species, the following article has been

pr?])ared embodjini; those facts contained in the paper which

jire thought to be of direct value and interest with regard
to the growing of Conifers in the West Indies.

Asa matter of general interest it might be pointed out

first of all that flowering plants (Phanerogamia) are divided

liotanically into two divisions, Gymnospermae and Angios-

jjermae. The divisi' n Angiospermae includes all monocoty-
ledonous and dicotyledonous plants, the chief characteristics

of which aie well known to the agriculturist. The gymnos-

j>ermous plants, which contain the group Coniferae, are not

generally so well understood, particularly in the Tropics, so

that a brief description of their chief biological characteristics

may serve as a useful introduction to later information of an

economic nature.

The gymnospermous flowering plants aie not so highly
ditlerenliated as the Angiosperms, and in ni iny respects they
resemble the Vascular Cryptogams (ferns), forming as it were

an intermediate group. They are large plants, either shrubs

or trees, and include the Cycads, which in many of their

characters, approach the Vascular Cryptogams, the Conilers

and a thiul group, the Gnetaceae, which approach nearer to

the Angiosperms. Like those of the Angio.sperms, their

reproductive organs are aggregated to form flowers which

differ markedly, however, from the flowers "t the Angiosperms
ill the fact that when carpels are present the ovules are

borne freely exposed on their upper surfaces The carpels
are not closed up to form ovary, style and stigma. Hence the

name Gymnosperm, which means 'naked seed'. The flowers

are always unisexual, and the plants are usually monoecious.

In the Coniferae, the seeds are polyembryonic, but only one

embryo develops. Each embryo contains a number of

cotyledons. The seeds are distributed naturally by the wind;
and it is also through the same agency that pollination is

etl'ected. After germination, the first year's shoot has no

scale leaves or dwarf shoots, characteristic of the mature

plant, but the tap root, typical of the Coniferae, begins to

develop at once.

The general arranfjement of tissues in the Coniferous

tree closely resembles that of the Dicotyledons; and secondary

growth, resulting in the formation of wood, is effected in

exactly the same way as in I 'icotyledons. But considerable

ditTerences exist as regards the -^trucluye of the different

tissues, amongst which might be mentioned the absence of

true vessels and companion cells in the vascular bundles, and
the presence of the peculiar transfusion ti.'ssue near the centre

of the leaf. Large resin passages and glands are also typical
of both stem and leaf.

The life-history of the Coniferae is complex, and space
does not permit of its description here. It might be noted

that the female cone (which is not a fruit in the ordinary
botanical sense of the term) takes about three years to mature.

Physiologically, most conifers are xerophytic (i.e.,

adapted for growing under dry conditions) and many have

Tnycorhizae, or 'root fungi', which fix nitrogen for the tree in

return for the tree's supply of carbohydrates. The narrow,
acicular form of the leaves, their thick cuticle, the sunken

.stomata, the presence of a strong hypodermis, the simple
vascular system, are marked xerophytic characters, all

tending to reduce transpiration to a minimum. At the same
time the importance of transpiration to temperate or sub-

tropical evergreens growing in the Tropics must not be lost

sight of, in connexion with the maintenance of a suitable
leaf temperature for the carrying on of photo.oynthesis.

To return to the account in the publication mentioned,
this states that, in the gardens of the Kisantu Mission,
Lower Congo, four exotic species of conifers have been grown
successfully under natural conditions without any undue
care or attention. When once established, they can resist

the dry season, and in spite of the naturally poor soil at

Kisantu the trees have grown vigorously, as is shown by the

photographs in the article from which this information has
been obtained. The plants are raised from seed; vegetative
reproduction has been found unsuccessful.

The species first referred to is Araucaria Bidwillii. It
is one of the most useful conifers and is very ornamental.
It furnishes an excellent cabinet wood, often very beautiful;
it produces large cpiantities of nutritious seeds, very agree-
able to the taste, and finally a resin, rich in gum, principally
employed in the manufacture of varni.-h. By tapping, it is

possible to obtain 16 lb. from a single tree in one year.
Araucaria Bidwillii is a native of Australia when it attains
a height of 100 to 1.50 feet. Eight year old trees growing at

Ivisantu measure 40 to .50 feet in height. Specimens of the
tree are to be seen in the Dominica Botanic Gardens.

The second species described is Araui-aria exi-rha, com-

monly known as the Norfolk Island pine. It is a very orna-
mental tree and its wood resembles that of Araucaria Bid-
villii. The resin of this tree is also said to be of good quality.
In its native country, Araucaria crcelsa grows to a height of
150 to 200 feet and has a girth of 20 to 30 feet. Three-year-
old trees at present growing at Kisantu are about 8 feet in

height.
Another si)ecies, Biot i oricnfalis, is less useful than the

Araucarias, but is nevertheless valuable for making fences
and wind-breaks The wood is very hard and is used for

making the handles of tools and implements.

Finally, the suitability for the Tropics of another species—
JunijKrus ljermudiaita— ha.s also been demonstrated at

Kisantu. This tree furnishes hard-wood and resin, like the
other species.

It is considered probable that the following species of
Conifers would also grow well in the Lower Congo: Araucaria

iDibricata, Dotnheya cliihnsis, Columbeaiiuhricata, Araucaria

Domheyi, natives of Chili; Araucaria brasiliensis, indigenous
to Paraguay; Araucaria CiiMninghaiuii, of Tasmania and
Eastern Australia; Araxtcaria Cookii, a native of New
Caledonia; and Daynmara orientalis of the Moluccas.

The Jamaica Colonial Report, 1911-12, indicates con--

tinued progress in agricultural matters in that island. As
was stated in a recent number of the Agricultural Ifeics, the
Farm School at Hope has been enlarged, and well-bred dairy
stock has been imported. The special insecticide 'Paranaph'
continues to be employed for ticks on cattle; outbreaks of
anthrax have been kept under control. The 'Panama disease'

of bananas has caused some anxiety but is being promptly
dealt with. Progress continues in the sugar industry: locally-
raised .needling canes J. 71 ar d J. 72 have shown good promise,
and new machinery is being introduced on several estates.

The central facte ry at Itose Hall is in active operation. The
cultivation of cassava, castor oil beans, Castilloa rubber, and
Sea Island cotton received the attention of progressive
planters during the year under review.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

>vntc as follows, under date 1 >eceniber l(j, with reference

to the sales of West Indian Sea Island cotton :
—

About .50 bales of West Indian Sea Island cotton have

laeen sold since our last report; they imlude Old Crop
St. Kitts, Barbados, Antigua and St. Croix from 15c?. to \7hl.

and New Crop St. Kitts at ISld.

Prices are firm, but there is only a limited enquiry.
Holders of American Sea Islands, which have proved to be

undesirable in quality this season, are pressing sales.

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

Sea Island cotton in the Southern States, for the week

ending ] December 14, is as follows:—
With only a moderate demand throughout the week, and

that chiefly for Extra Fine and No. 1 off cotton, the market

remains steady and unchanged, with Factors inclined to be

firm in their prices. We have, therefore, only to renew our

last quotations.
There has been no further inquiry for Planters' crop lots.

We quote, viz.:—
"Extra Fine

Tully Fine

Fine
Extra Fine off )

in preparation /

I'ully Fine off
"j

in preparation J

Fine off 1

in preparation J

THE WEST INDIAN COTTON-GROWING
SEASON. 1911-12.

As was promised in the last issue of the Agricultural

News, an article dealing with the general conditions during
the last cotton-growing season in the West Indies is continued

in this number.

NKvis. At the commencement of the season, it was

estimated from the preparations being made that there would

be an increase of about 20 per cent, in the area planted in

cotton. In the next month, the work on estates was

concerned mainly with the selection of cotton seed for

planting and the destruction of the old plants; in May, it

was expected that there would be an increase in the area

J)lanted, new land being prepared in several places. Dry

29.',c.
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the returns are complete except for those from Antigua for

the quarter ended September 30, 1912 E.xcluding these, they

show that the amount of cotton exported from the West

Indies in the crop season, October 1, I9I1, to .September

30, 1912, was 7,186 bales, weighing 2 608,697 lb and

valued at £162,507.

I'RRKS DUKlNt; 1911-12.

The first report of Messrs. Wolsteiiholme and Holland

for the period October 1911 to September 1912, inclusive,

shows that West Indian Sea Islands were being sold in good

quantity atsteady prices, while Carolina Islands were being held

for 20(/. or over, without buyers, and the best Florida, com-

pBting as usual with the lower qualities of West Indian,

was being sold freely at 13(/. The market was also firm at

the end of October, chiefly because of short supplies, but the

tendency of American Sea Lslands was downward Sales of

AVest Indian continued in the commencement of November;
there was very little stock, and prices were firm. Fully

fine Carolina Islands was offering at lold. c.i.f, but the

quality was so very inferior that We't Indian Sea Inland

was expected to be purchased in preference. Most of the

cotton sold early in December was the remainder of the

jirevious season's crop, realizing ISd. to 16fJ, while a few

bales of superior new crop cotton obtained about 18(/. The

fine spinning trade, which had been rather inactive, con-

tinued in this state. Sales continued until nearly the

end of the year (1911), with fairly good prices for both old

and new crop. Toward the end of the year, the absence of

desirable qualities caused little business to be done in West

Indian Sea Islands. Sales were, however, made at the end of

the year when the market remained steady because of the infer-

ior quality and quantity of the Carolina Sea Islands crop.

The sales continued at tlie beginning of the year, and prices

remained very firm: at the end of January the market was

still firm, and good qualities commanded corresponding

|i
rices.

Sales and the same state of the market continued in

February, March, April and May, chiefiy because the poor

character of the Carolina crop, and its smallness, were making
most users purchase West Indian in replacement: in May,

however, there was very little demand for anything over

20rf. The sales were small in this month, and consumers

vith their immediate wants suppliecl were not eager

buyers at the time; in June, however, the sales increased,

but the use by fine spinners of Sakellarides for manu-

facturing a coarser article, which would sell readily,

commenced to affect the market. By the end of June, sales

were very small, and the demand very limited; the former im-

proved in July, though spinners still held supplies sufficient

for some months to come. The conditions continued, with

fair sales of West Indian Sea Island: and in August, though
sales were effected at reduced prices, spinners were indiffer-

ent buyers, and holders of Carolina cotton were pressing sales

in competition with West Indian. Augustended witha fair busi-

ress at the reduced prices, the bulk of it being at 14rf. to 16(A

In September, there were small sales at reduced prices, and

buyers were waiting to see how the American Sea Island

cotton market would open in the next month; be.sides, many
spinners were continuing to use various kinds of Egyptian
crtton. Messrs. Wolstenholme and Holland's reports showed

that this condition persisted up to the end of the period
ijnder review.

The following table gives the prices per Bb. for Sea Island

cotton in the Liverpool (Messrs. Wolstenholme and Holland)
and Charleston (Messrs. H. W. Frost A Co.) markets during
the season under review:—

rOTTON
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EDITORIAL NOTICES.

Letters and matter for publiciition, as well as all

epecimens for namiiur, should be addressed to the

Commissioner, Imperial Department of Ai^riculture,
Barbados.

All applications for copies of the 'Agriculiiinil
!News' should be addnst-ed to the Agents ami not to

"he Department.

Local Agents: ^Irpsri;. Bowen & Soi's, Bridere-

towD, Barbados. Lomlon Agents: Messrs. Dulan v^c

Co., 87, Soho Sijuare, W. A complete li--t i>l'At;ints
will be found on page 8 of the cover.
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NOTES AND COMMENTS.
Contents of Present Issue.

The leading ai'ticle in this number deals with

subjects that were brought forward in the agricultural
section of the recent meeting of the British Association

at Dundee. The article provides a summary of several

"matters of interest to agriculturists in the West Indies.

Page 4 contains an interesting account of a method
of budding for the mango that is employed by the Agri-
cultural Department of St. Lucia.

On page o will be found an article of some

importance that treats of the cultivation of conifers in

^he tropics. The employment of these trees may well

Ibe extended in tropical latitudes.

The continuation of an article on the West Indian

cotton-growing season. 1911-12, is given en pages 6 and

7, together with a review of the market and a summary
of the prices obtained during the crop year, in Liver-

pool and ( "harleston.

The Insect Notes, on page 10, are concerned with

Ihe black witch or tick bird {Crotophaga ani).

The san>e page contains the greater part of an
article on important e.Nperimcnts that are being
conducteil with Heica hrasUiensis in Ceylon.

The papers in the recent Intermediate and Final

Examinations for the Courses of reading of the

Department are re\iewed on page l-'$.

Publications of the Imperial Department of

Agiiculture.

Part 1 of Volume .Xlllof the West I .lildtn Bulk-
fiv, together with the Inde.x and Title Page of Vol-

uiup Xn, has just been issued. It contains the eon-

tnuialion of the papers presented at the recent;

Agric'diural Conference, the subjects dealt with being
Cotton and Agricultural Educiuioii.

The p.ipors appifaring uncler Cotton are: The
R suits I'f the Cultivation uf Cotton in St. Vincent, by
W. \ S»nd«'; The Cotton Industry in the Leeward

Islands, bv H. A. Temi>any. B.Sc: The Cotton Industry
in Barbados, by J. R. Bovell. I S.O., F.C.S., F.LS.;
Cotton Selection in Montserrat, The manner of Cross-

Pollination of Cotton in Montserrat, and Sakellarides

Cotton in Montserrat, by W. Robson; The Cotton Boll

Weevil, and Notes on Certain Cotton Pests, by H. A.

Ballou, M.Sc; Outline of Manurial Experiments oa
Cotton in Tobago, by J. de Verteuil, F.C.S.; Cotton

Experiments in British Guiana, by Professor J. B.

Harrison, t'.M.d, M.A , F.I.C. .md F. A. Stockdale,

M.A., F.LS.

Under Agricultural Ivlucatiou there are included

the following: Agricultural Education in Grenada with

Special Reference to the Boys' Secondary School, by
D. H. Jones, B.A.; The Need for Higher Agricultural
Education in the West Indies, by Dr. A. Fredholm;
A Lectureship in Tropical Agriculture, by S. Simpson,
B.Sc, M R.A.S E., N.D A.; Peasant Agriculture iu

Grenada: Suggestions for its Ci)ntrol and Improvement,
by G. (i. Auchinleck, BSc, F.C.S.

The Annual Reports on the Agricultural Depart-
ments in St. Lucia and Dominica have been issued.

The form of these has been changed, chieHy by an
alteration of the order of the matter, so as to bring
into prominence the more interesting parts of the

report: and a series of chief headings, classifying the

subjects of the repoit into sections having a wide

significance, has been introduced. Both of the reports
are illustrated.

The llV.s/ Indian Ihdlctin, Vol. .\1II, No. 1, is

now on sale by the Agents for the publications of the

Department, price (id. post free Sd.

It may be mentioned that the agenc}' in Barbados
for the sale of the publications of this Department has
been transferred from Messrs. Bowen and Sons to the
Advocate Co. Ltd., Broad Street, Bridgetown.

Some Recent Books on Cacao.

Two books on cacao have recently been reviewed
in A'aturc: the first is entitled C'>coa and Cli<ieolate:

Their Chemistry and Manufacture: the second is

entitled Cocoa: Its Culti ndion and Preparation.
The former volume, by R. Whymper, appears to deal

mainly with the technique of manufacture, though
a section is devoted to the botany and cultivation of
the plant. In contradistinction to the comprehensive
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and critical survey of the cheiriistry of cacao is the

brevity of the section dealing with its cuitivatioD.

Nature points out the omission of certain important
facts which may not be commonly known, even in the

AVest Indies. For instance, much of the Gold Coast
cacao is marketed in an unfermented condition: and
the fact that some manufacturers in the Ignited

Kingdom prefer unwashed cacao, alleging that it is of

better flavour than the washed article,seems particularly

noteworthy, as also does the suggestion that the

practice of 'claying' easily degenerates into nn re

'weighting'.

The above volume is, of course, designed for the

use of manufacturers and chemists; the secund book,

by W. H. .lohnson, meets the requirements of the

planter, rather than those of the i Manufacturer. Owing
to Mr. Johnson's having acquired experience in the

West Indies, the Gold Coast and Ceylon, his

information is devoid of bias in favour of the practice
of some particular area—a statement which cannot be

said to a])ply to most text-books on cacao. Such
.matters as the selection of a site and the formation of

a plantation are dealt with in such a way as to affoid

a useful guide in future planting. The preparation of

cacao for the market, and especially such fundamental
matters as fermentation, washing and 'claying' are very
well discussed, and the work as a whole should prove

particularly useful in places where cacao is the chief

article of export.

This volume is the second in the series of Imperial
Institute Handbooks, prepared with special reference

1;<j the requirements of British West Africa.

The first of the.se books is published at Ins. net, by
J. and A. Churchill: the price of the second is .")«. net.

Plant Respiration and Sudden Changes of

Temperature.

In the Bulletin of tlie Bureau of Agriiulturai
Jntelligence and of Plant Diseases, No. 9. 1912, an
account is given of research woi'k on the above subject

recently conducted in France. It appears that the

technique adopted in former experiments on the

-subject was open to criticism, the lesults of the ditfer-

<ent sets of experiments not being strictly compar-
able. In the research under review, the investigator took

seedlings of kidney bean {Phaseolus vuUjaris) deprived
of the cotyledons and grown in distilled water, shoots of

the broad bean ( Vicia Faha) and young leaves of rye
iSi/iale cereale) which had {jreviously been placed in

-I 10-percent, saccharine solution. In each experiment
he took only one group, in order to avoid the individual

differences always presented even by groups similar to

*ach other. The study of respiration was made by the
juethod of confined air, subjecting the graduated test

vessels in which the respiration took place successively
for a given time ( usually very short ) to the different tem-

peratures provided for in the experiment. At the end of
each experimental phase the carbon dioxide in a remov-
ed sample of air was measured. The results showed that

sudden variations in temperature do not gi\'e rise to p.ny
stimulus to respiration, and that between the respirat-

ing activity corresponding to a given temperature and
and that for a different temperature, the transition

takes place gradually and compriGcs all the intermedi-
ate respiratory activities between those of the extreme

temperatures.

Useful Fibre from Maize Stalks.

A typical example of an investigation in which

secondary results proved to be of primary importance
is referred to in the Experiment Station Record for

September 1912.

The object of the experiment was, in the first

instance, to find out whether removing cobs from the
corn stalk in the milk stage, instead of allowing them
to mature, increased the sugar content of the stalk, as

is supposed in the Stewart method for obtaining sugar
from maize stalks. Negative results were obtained;
but in the course of the experiments it was observed
that when cobs were removed there was very little

deposition of the hard siliceous matter which forms the
outer coating of the maize stalk and thus prevents the
use of the best fibrous matter when the cobs are

allowed to ripen.

Consequently the removal of cobs renders the
whole stalk resolvable into pulp and cellulose of the
finest quality for paper and for all the the higher uses
for which cotton cellulose is now employed.

The Importance of Naphthalene in Creasote.

A somewhat remarkable discovery is referred to

in the Experiment Station Record, for September
1912, in connexion with the quantity and quality of

creas<.ite found in two treated piles after long service.

It appears that about thirty years ago two wooden

piles
—records of the method of treatment are not

available—were employed for some purpose in the
ti -redo- infected waters of the Gulf of Mexico. A recent

examination has shown that one of the piles is per-

fectly sound, whereas the other has been attacked,

particularly at the water line.

Chemical analyses have demonstrated that the crea-

sote in the perfectly preserN ed pile originally contained
at least 40 per cent, of naphthalene fractions, a large

portion <if which have remained in the wood. The.
creasote in the less perfectly preserved pile contained
little or no naphthalene.

Since naphthalene is a solid hydrocarbon which,

according to recent work by J. M. Weiss, possesses a low

antiseptic value, it would seem probable that the physi-
cal properties of this compound were to some extent

responsible for the differences in the condition of the

creasoted piles. Paraffin is another solid hydrocarbon,
and although it possesses no antiseptic properties at

all, it is able to prevent the decomposition of healthy
tissue embeddetl in it.
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INSECT NOTES.

THE BLACK WITCH OR TICK BIRD.

'I'be black witch (C'rolop/i(i(/a ani) is an insect-eating
Ijird occurring from South America to the Southern United

States, throughout the Antilles, with the exception, however,
that it is not seen in the islands of Montserrat, Antigua,
iSt. Kitts and Nevis, in the British West Indies. Its occur-

rence in Dominica dates back only a very few years.

This bird is known by a number of common names,

among which are the following: ani, black parrot, savannah

blackbird, tick bird, black witch, keel bill, and (in St. Lucia)
merle corbeau.

The black witch is generally conceded to be a most

useful bird on account of its insect-eating habits; its food

includes many pests, and certain insects which are not gener-

ally eaten by birds. In Jamaica, the black witch has been

observed eating stink bugs* and cotton stainers: these are

:not often used as food by birds, on account of characteristic

offensive odours possessed by them. Ticks also form part of

•the food of the black witch, and on account of its tick feeding
habits it is called the tick bird in certain localities. As an

^nemy of the insect pests of cotton, also, this bird is very
"«seful.

As in the case of all insectivorous birds, however, this

one captures and devours beneficial insects, such as lady-
Ijirds and wasps, and it is probable that any beneficial as

^vell as injurious insects are eaten as opportunity offers. In

addition to ticks and insects, seeds and berries are also eaten.

The question has recently been raised as to whether
-a useful purpose would be served by the introduction of the

"black witch into the island of Antigua. It would seem at

first sight that the introduction of a bird whose feeding
habits are known to be so useful could produce only beneficial

results, but so many instances are known where the

"introduction of a species of bird or animal into anew locality
has produced conditions other than those which werj sought,
that it is best carefully to consider whether there is another

aspect of the question.
The habit of destroying ticks, stinking plant bugs and

cotton staintrs is one which entitles its possessor to

recognition, but the fact that beneficial insects are also

destroyed should be taken into account. There seems to be

no records of definite observations which would lead to the

forming of a conclusion as to the actual value of the black

witch in the Lesser Antilles and the possibilities of its

becoming a nuisance or even a pest in later years.
Predaceous beetles (lady-birds) and wasps (Jack Spaniards)
exert a considerable influence on the natural control of many
insect pests, and the destruction of these forms of insect life

might result in the increase of certain pests, especially the

.scale insects, which would not themselves be attacked by such
I bird as the black witch.

It would be useful if planters and others who possess

knowledge based on observation and experience in those

localities where the black witch is well established, were to

record their o|>inions in this connexion, in order that the

matter may be carefully considered before definite recommenda-
tions are made; and any information on this subject would
be welcomed if forwarded to the Head Utiice of this Depart-
ment direct, or through the Agricultural Officers in the islands.

Tht^e lielong to the f:iiiiily Penlatoiniil.u', wliicli includi-.-^

file typical plant bugs of which Ne::nru viriilula and JCdrsxa

iradllnhuiida are good e.xainples in the Lesser Antilk-s. The
iiionibers of this family possess a disagreeable wlour.

EXPERIMENTS WITH HEVEA. IN CEYLON,
Uulletin Xo. 1, of the Department of Agriculture,,

Ceylon, issued in September last, describes experiments oit

the tapping of Hevea rubber trees. These experiments have
been in jirogress for nearly four years, and Part III of the

investigation described in the publication under review, deals
with the etlect of different intervals between .successive

tappings. Seven rows of ten trees each were selected; the
trees were approximately twenty-five years old and had not
been tapped previously for some years. In the experiment
the trees Were all treated alike, except that each row was
tapped at a dill'erent interval of time. The average intervals

between successive tappings expressed in days, were as
follows: during 1909-10—1-4, 2 6, 4 0, 52, (5 7, V9, 91-
during 1911—0, 2.6, 3-7, 4,9, 62, 7 4, 8 9, for each of the-
seven rows respectively.

The system of tapping is described as follows: 'The bark
to a height of six feet was divided into four equal areas, each

extending half-way round the tree. Each area was occupied
by three V-shaped cuts. The four areas were tapped ia
.succes-sion— first the lower half of one side followed by the
two upper areas in the same order,'

As regards the method of tajjping, an interesting point
was the change from paring and pricking to paring only, made
in the middle of the experiments. All experiments of
a similar nature in Ceylon have pointed to the superiority of
the method of paring over that of combined paring and prick-

ing; and in the present experiments the trees showed signs of

injury up to the time of change of method which was believed,

to have been occasioned partly by the method employed.

In the statement of results several important points are

brought to light All the tables show that an increased yield
is obtained from trees tapped at longer intervals, an increase
which becomes apparent after tapping has been continued

steadily for a considerable time. l!ow III,, which gave the

largest yield from the first area tapped, did not maintain its

high position as regards the tapping of the second and third

areas, even when allowance was made for a loss of a tree.

The largest total yield from the first area tapped was given
by row III,, and the largest yield per tapping, by row \'l.

A fairer basis of comparison is afforded, however, by taking
the yield per inch of circumference. It is then found that in
the case of area I there is an increase from row 1 up to row
III and thence a falling ofl" up to row VII,, whereas the
second area gave a steady increase up to row V.

As regards the yield of dry rubber the annual amount
varied for 1-2 lb, with tapping at an interval of 9 days to
2'S.5 ft), with tappinj,' at an interval of 14 day. These yields
are, of course, extremely small considering the age of the
trees and the cause is supposed to be the close distance of

planting.

Proceeding to the subject of overtapping,the complicated
nature of the physiological effect of paring is pointed out and
it is stated that even in the case of the most vigorous trees,
the period allowed for the first renewal should not be reduced
below four years. 'Die important point however, is that light

tapping steadily continued at intervals of from five to nine

days, causes trees, although old and very closely planted,
to give a greatly increased yield per tapping.

The bulletin under review concludes with the following
summary;—

'(1) When Hevea rubber trees were tapped at diflerent

intervals on the system here described, the yield //e;- lappitig
increased with the increase of interval up to an interval of
about a week between aucceasive tappings.
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'(2) The yield for a given period was greatest at first

from the trees tapped at frequent intervals. The relative

3'ield from the trees tapped at longer intervals gradually
increased until after three and a half years' continuous tapping,
the yield from trees lapped once a week, may, at a particular

season, become as great as or greater than that from trees

tapped at any shorter interval.

'(•3) This conclusion is at present confined to the ca?e of

a. particular plantation of trees upwards of twenty years old

planted at a distance of only twelve by twelve feet.'

EXPORT TRADE OF ST. LUCIA, 1911-12.

The St. Lucia Gaz'Hi for October 26, 1912, contained

ihe Annual lleport of the Treasurer for the year 1911-12.

This shows that the total exports from the island

amounted during 1911 to £273,111, or £4.5,4SO less than

the imports and £34,156 less than the exports in 1910.

Of the produce of the island, by far the largest amount
vent to the United Kingdom, its value being £(5.5,440; the

next largest importing country was France with a value of

£31,719, followed by Canada and the British West Indies

with £9,678 and £2,780^ respectively. The exports other

than island produce were naturally composed of bunker coal,

with a value of £152,951.
The following table gives the exports of the produce of

che island, with the declared values; for 1910 and 1911:—
1910. 1911.

Quantity. A'alue, £. Quantity. Value, £.

;Uacao (lb.) 1,637,400 40,935 2,073,600 46,056

Sugar, usine (tons) 5,199 64,987 4,288 52,535
,, muscovado tons 76 760 172 1,555

Logwood (tons) 463 936 2,638 5,276

:Molasses(gals.) 9-5,220 1,914 74,306 1,400
Hum (gals.) 4,692 391 12,410 1,034
Cotton (lb.) 17,770 1,301 3,917 275

Honey (pkgs.) 229 402 363 447

Limes, green (pkgs.) 35 13 234 129
Lime juice (pkgs ) 70 319 49 148
Firewood (cords) 1,3G4 682 1,115 557
Jlides and skins (pkgs) 161 926 151 820
t^ico nuts (number), 6,750 119, 19,750 110
I'imento sticks (No.) 1.3,175 545 14,103 428
Fresh fruit

)

<,.umber)and
, j 'J

mangoes (I'kg'!.) )

'

Various, unspecified 1,551 1,735

No statistical records have so far been kept of the

exports of ships' stores, so that these are not included in the

above figures.

It is pointed out in the report that a great disparity

ippears between the value of imports and exports; the differ-

ence, when the imports and exports of bunker coal are

deducted, amount to £51,606, and the similar disparity in

1910 was £54,945. The report goes on to say: 'As a balance
Tnust be looked for, the difference may be taken to represent
the exports as ships' stores, and other proceeds of the coal

und shipping business, and the earnings brought into the

4Jolony of St. Lucians working abroad.

There was a considerable excess in the cacao exports
-• )ver those of the previous year; whilst there was a decrease
'n the output of sugar. The cacao industry has shown
greater development during recent years, so that there has
'leon an increase of 25 per cent, of the exports of five years

igo. A short sugar crop caused a fall from 5,199 tons in

1910 to 4,288 tons in 1911. The possession of good factoried

and the prospects of closer trade relations with ('anada are

considered to establish the sugar industry of the island on
a firm basis.

As has been pointed out bc'cre in this journal, lime
cultivation has been taken up energetically in St. Lucia, anrl

promises to make a material addition to the exports in the

near future.

A consideraljle output of logwood and pimento was
caused by the receipt of good offers. The small cultivation

of cotton continues to decline.

'On the whole the agricultural prospects are good and
the present position of the Colony is one of progress.'

THE GERMINATION ENERGY OF SEEDS.
The abstract printed below is taken from the

Ballet In of the Bureau of Agrieulturnl Intelligence
and of Plant Diseases for July 1912. The original

paper appeared in Le Stazioni Sperinientali Itaiiane,
Modena, Vol. XIV, p. 302:—

The valuation of the germination energy based on the

number of seeds which sprout within an empirically fixed

lapse of time cannot (owing to the irregular course of the

germination curve for seeds of the same or of distinct

varieties) give a clear idea as to the value in this respect of

a parcel of seed.

It often happens that a high germination capacity is

accompanied by low germination energy and that the answers

furnished by different laboratories to the same questions
differ so widely as to give rise to complaints on the part of the

purchasers of seeds. In order to avoid this inconvenience the

Author agreeing with H. I'ieper (cf. Iveimversuche mit

Grassjimereien: Dissert. Jena, 1909) proposes that germination

energy be determined not on the basis of the percentage of

seeds which s[irout within a determined time, but on the mean
time required for germination, and that it be designated by
a number which represents its value exactly.

Sujjposing for instance that a sample on being tested

for germinability had given the following results:—
After 3
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GLEANINGS.

It is announced that the success of the Textile Exhibi-

tion held recently at Soerabaia, Java, has led to the decision

to hold a rubber exhibition at Batavia in the year 1914.

This will include everything connected with raw rubber, both

wild and iilantation, and similar products such as balata,

jelutnng and gutta.

Among the exports of Peru during the year 1910-11

there were included: cocaine value £60,287, rubber (wild)

1*78,540 kilos, value £546. 565, rubber (Sernamby de Jebe),

703,112 kilos, value £207,809, rubber (Caucho), 135.810

kilus., value £42,405, rubber (Sernamby de Caucho)
a, --'36,105 kilos.

A table given in the Pfoceedinrja of the Agricultural
tSocieti/ of Trinidad and Tohago for November 1912 shows
that the total export of cacao faom the island during that

month wiis 329,730 B). The amount shipped previously was

40,143,025 R)., making a total for the first eleven months of

3911 of 40,472,755 ft.

The bulletin of the South African Department of Cus-
toms and E-xcise for September estimates that, on account of

drought, the total output of sugar in Natal for 1912 will not

exceed 100,000 tons. As there is a gradual increase in

production, the consumption in South Africa will shortly be

supplied, and Natal will have to become a sugar-exporting

country.

With relation to the influence of molasses on soils, it is

of interest that a paper in the Journal of Indvsfi ial and

Ji'nr/ineering Chemist ri/, 1912, p. 272, describes work which
showed that when sugar and molasses were added to sewage
filter beds nitrification was checked. The addition was some-
what u!"'ful, however, in that it partly cleared the beds of

organic matter.

In the Dominica Ga.ette for December 6, ,1912, it is

.shown by means of a table that the citrus exports from the

island for the first eleven months of last year were as follows:

titrate of lime 3,222 cwt., I'cuelled lime oil 979 gallons,
distilled lime oil 3,862 gallons, orange oil, 80 gallons, limes

34,288 barrels and 3,057 boxes, oranges 1,348 barrels and

2,434 boxes, concentrated lime .juice 127.661 gallons, raw-

lime juice 492,331 gallons.

A report published by the Barbados Education Board,
in the Ofii-inl Gazelle for November 18, 1912, states that, as

regards the subject in the curriculum for pupil teachers

described as Science, the results of the recent examinations

>liow that, as usual, very little time seems to have been

devoted to the subject. The reason fi>r this is adduced that

the science paper is optional.

The Uganda Otiicial Gazette for October 31, 1912, gives
notice that all plants, seeds, bulbs, etc , consigned to tlie

I'ganda Government Entomologist for examination and fumi-

gation will, in the absence of any arrangements for their

clearance through the Customs, transportation and reship-

nient, be handed over to an agent for the purpose, and that

all charges incurred in this way must be paid by the importer.

The Annual lieport of the i)irector of Agriculture,

Cj'prus, for 1211-12, states that the area sown with cotton

by private growers in the island has increased largely during
the past two years. In one district a grower has imported
a considerable quantity of Eg)ptian seed which he has dis-

posed of readily to other growers. This proprietor claims

that his yield of lint on seed cotton has been 33 par cent.

The advice is given that earlier planting of cotton is recjuired
in the island.

The Experiment Stat ion. Record for July 1912 gives an
abstract of work showing the effect of ether and carbon bisul-

phide applied to soil in which plants were growing. Ether
caused a greater total yield as well as a higher amount of

combined nitrogen in the plants, immediately afterwards; but
in the second crop both tbe.se quantities were smaller, and
sometimes less than in the controls. It seem.< to be shown
that both these substances act in stimulating the growth of

the plant, rather than that they posses.-^ any influence on the

nitrifying and denitrifying organisms in the soil.

A report by the Acting British Council at Casablanca,

Morocco, states that the linseed crop of the Province of

Showia will be short, but that the quality will be good. At

Mazagan it is reported by the liritish Vice-Consul that about

4,400 tons of this crop, value £66,000, has been shipped

already from this port, and that about 600 tons were waiting
for export. Tic Jioard of T'rade Journal for October 31,

1912, from which these details are extracted, states that

H.M. Vice-Consul at Safli in the same country, reports that

there will be a small crop of linseed of good quality this

year, and that the cultivation of linseed in this district is

diminishing.

Information regarding tomato seed oil has appeared in

the Agrirultnral .W".?. It seems, now, that the oil has just

appeared on the market. According to the Cluimher of
Commerce Journal for November 1912, L'Agriridture Coni-

merciale states that the oil comes chiefly from Italy, where
in the Province of Parma alone, 600 tons of a semisiccative

oil have been manufactured from the seeds of about

84,000 tons of tomatoes. The fresh fruit contains 1 1 per cent,

of seed. In the dried residue from preserved manufacture
the percentage of seed is about 66, and this residue when
extracted with carbon bisulphide gives about 12 per cent,

of oil. The tomato oil cake can be used for manure. Oil is

also obtained from the seeds that are separated by fans from
the skin, and this amounts to about 16 per cent.
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
It is intended to review in this article the answers to

the questions in the recent Intermediate and Final Examin-
ations held in connexion with the Reading Courses of this

Department. A similar review for the Preliminary Examin-
ation appeared in No. 276 of the Agricultural News, dated

November 23, 1912.

1 >ealing first with the General Agricultural Science

paper in the intermediate stage, which was reproduced in the

number of ths Agricultural Neirs mentioned above, the'

tirst (juestion, relating to the methods, and benefit to the

soil, of tillage, educed some very fair answers; though there

was weakness in the knowledge of the effects of tillage on
the useful micro-organisms in the soil No good answers to

the second question were received; they all, or nearly all,

failed to give attention to the very important action of the

Azotobacter group of bacteria in forming a natural means of

fixing nitrogen from the air in the soil, and thus making it

available for plants
—

indirectly. The artificial means of

making atmospheric nitrogen available for plants are concerned
with the manufacture of .such substances as nitrolim (calcium

cyanamide) and nitrate of lime; more definite details should be

known regarding the way in which these are made: the sub-

ject has received particular attention from time to time, in

this journal. Some good answers were received to question 3.

Question 4 was answered fairly, but in nn case where it was

attempted did candidates supply diagrams that approached
the adequacy that is necessary in all such descriptions; more
should be known concerning the ways in which the different

parts of a stem are .suited specially to do the work that is

required of them. In mcst cases the answers to question o

were almost complete; though the importance of rotation in

regard to the nitrogen content of the soil needs greater

emphasis. Question 6 was generally answered in such a way
as to indicate that only very hazy ideas are, for the greater

part, possessed by candidates as to the sources of the common
artificial manures. Good replies were received to the first

part of number 7; a large amount -of latitude was per-
mitted in the way of dealing with the second part, and
students are referred to Fream's Elements of Agriculture,
seventh edition, pp. 2 5, for a good answer. What
has been said regarding diagrams, in question 4, refers

to question 8. In answering such questions as number 9,

careful attention should be paid to the effect of waterlogging
in soils, on the bacteria that are harmful, as well as on those
that are beneficial, from an agricultural point of view.

Question 10 was rarely answered at all well; the information

required is supplied usefully in the work just mentioned,

beginning at page 349, although in answering the question
it was sutticient to mention, instead of describing, the uses of

the various .«oft parts of an animal. The question on insects

(number 1 1 ) received answers better than have been given
usually to this kind, and they made it appear that the issue

of Iiiwct Pe.^ts of the Lesser Aiililles has enabled pupils to

carry out their observations on insects in a much more
detailed and efficient manner. The last question in the

paper received poor attention, and students will be well
advised to pay more attention to plant diseases.

In the special crop subjects of the intermediate stage,
some very good answers were submitted in all the divisions

of the paper. Sugar Industry— General showed weakness

regarding the manuring of sugar-cane, sugar-cane nurs-

eries, the classification of canes, the manner of production
of ratoons (see West Indian JJullelin, Vol. X, p. 117), and
the profitable extent of ratooning. Some of the best answers
were given to question 2. Weaknesses in the Cacao section
were mainly shown respecting die back of cacao, the manur-

ing of cacao, the general, seasonal work on a cacao e.state and
varieties of cacao. It seemed, in connexion with question 5,
that it is not well understood that the term 'crop season'

should be taken to include all the Lime and activities that are

required for the complete production of a crop, including the

preliminary preparations before that crop commences to

appear; it is not restricted to the time of harvesting, or pick-

ing. As regards Limes, more attention is required respecting
insect pests, lime nurseries, the packing and marketing of

lime products, and the testing of lime juice. There was
a general good knowledge of the manufacture of lime products
and by-products. In the last section of this paper —Cotton—
more practice is still wanted in the examin ition of samples of

seed cotton: the results should be tabulated properly, and any-
thing like guesswork (unless it is stated distinctly that
a mere estimate has been made) should be carefully avoided.
Other weaknesses related to the raanurial treatment of cotton

(the results of practical observation—not what is read in

books, only
— are required), the by products from cotton grow-

ing, and the action of the Sea Island cotton gin liegardintr
the last, the student should examine carefullj' a gin of the

kind, and obtain an explanation of its action from one who is

familiar with its working; he will be helped by reference to

Pamphlet No. 60 of the Dejiartment Series.

There was only one candidate in the Final Examination
so that, with papers giving so great a choice of subjects there
is little scope for reviewing the questions in the light of the
answers given to them. It may be said that it is especially

important in this stage (as well as in the iiitermediate) that
candidates should bring their practical experience to bear

upon their answers to the questions, to as great an extent as
is possible. A very wide discretion is exercised in examin-

ing the answers, and in the case of both the stages niantioned,
these are considered very particularly in relation to the
results of, and reports on, the oral examinations. The result

has been that it is often found that the want of ability to

express themselves, in both intermediate and final candidates,
has sometimes prevented them from doing themselves justice
in the written tests, and reference to the reports of the oral

examiners has enabled the examiners at the Head Oflice to

find "^hat the candidate actually knew much more about
certain subjects than he was able to express readily in

writing Practice in answering questions in an explicit xnd

orderly way is of the greatest impartance—not only in con-
nexion with examinations, but in a much broader way, for

the purposes of ordinary life and work.

In the Bulletin of Entomological Research, for Novem-
ber 1912, appears a paper entitled 'Some Observations on the
Bionomics and Breeding places of Anopheles in Saint l.ucia,
British West Indie.s, b^ Lucius' Nicliolls, BA., M.B

, B.c!

(Cantab.), Government Bacteriologist in that Presidency.
The observations concern two common local species of malaria-

carrying mosquitos, A/iopheles arg^rntarsis And A. al/iimanus.
The paper is well illustrated with drawings and photographs
and the conclusions arrived at are logical and practical, and
the whole paper constitutes a valuable addition to preventive
medicine in the Tropics. It will receive further attention, rrt.

greater length, in this journal.
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FUNGUS NOTES.

A NEW GROUP OF FUNGI OK SCALE
INSECTS,

Id the Annals nf JSofnny, \o\. XXV, No. XCIX, p. 842,
there appears an interesting note by Fetch entitled Note on

the Biology of the Genus Sei)iobasidium. Tlie writer poini.s

out that in this genus are included a fairly well defined

group of Basidioniycetous fungi formerly classified under the

genera Thelephora, Corticium and others related to these.

The members of the group occur mainly in tropical countries

and are found as a rule encrusting the living branches and
leaves of plants up to a height of 10 feet or more from the

ground' The variously-coloured sheets of fungus often cover

these parts for a distance of several feet, but they never kill

them or cause any noticeable injury. The question therefore

that naturally arises is upon what do these fungi live, since

they do not appear to be parasitic on the plants on which

they grow.
From an examination of along series of specimens, Fetch

concludes that they are parasitic on scale insects, not, as in

the case of the well-known local forms, on individuals, but

upon whole colonies. This fact is of considerable interest

from a local point of view, because at least two species of

the genus Scptobasidium occur fairlj' commonly in these

islands. The first is one described under the name Thelo-

])hor(i pi'dicell'ifa, in the Affi-iriiltiiral Nefs, Vol, IX, p. 286.

It is very common on lime trees in St. Lucia and forms violet-

grey, waxy patches on their branches; the patches are often of

considerable extent. In the description referred to it is

stated that the presence of the fungus is often associated

with the death of the parts affected; but it is also true that

very frequently, as recent examinations have shown, the

fungus may be present in large quantities without causing

any apparent injury. The association of this fungus with

scale insects that looked healthy is also recorded in the same

place, but almost certainly the presence under the older parts
of the fungus of numerous dead insects was overlooked. It

appears, therefore, that this fungus which is so universal in

the island mentioned is not harmful but useful; and that when
the parts of the trees upon which it is growing die, their

death is due to some other cau.se, very possibly the harmful
effect of the scale in.sects brought about before the fungus
has had time to overcome them. Another .species, almost

certainly belonging to the same genus and having probably
the same parasitic habit on scale insects, forms dark-brown

sheets also on lime trees and covers colonies of scale insects in

the same way as that (irst mentioned. It has been found in

Antigua and Dominica, but bus not yet been identified. It

seems quite possible that one or two other species of the

same kind may exist in the West Indies.

A MEANS TO PREVENT CROSS-POLLIN-
ATION IN COTTON EXPERIMENTS.
This is describe(i in the Annual Report of the

Ainerican Breeders' Assuciotion, Vols. YII and VIII,

lately received. It was devised after the trial of several

methods, including the use of the paper bag, in work
to obtain strains of cotton resistant to wilt disease

(Fusarium). It may be said that somewhat similar

methods using lengths of worsted in place of the

cojipL-r wire have been employed by the Imperial

Department of Agriculture, and that it has been

suggested by this Department to use small rubber
bands in the same way.

The method finally adopted consists in winding the
flower bud loosely with very fine flexible copper wire. The
operation is performed when the Hower has attained nearly
full size but before it has begun to open at the tip. The
wire used was No. 26 soft copper, which comes in 260-foot
rolls costing about 20c. It can readily be cut into desired

lengths of 6 to 8 inches with a pair of small scissors. The
flower bud is held very carefully in the left hand, the bracts
of the involucre being turned back with the thumb and
finger, while one end of the wire is very lightly hooked
through the corroUa at the thickened portion near the base
just enough to hold it, extreme care being taken not to go
too deep and thus injure the interior flower parts. The end
of the wire thus inserted is allowed to protrude about
iinch and is then turned over with the finger. This part
of tlie operation must be done very carefully to avoid tearing
the delicate corolla. With the finger still on the end of the
wire the remainder is loosely wound spirally around the
flower from base to tip, the spirals at the base being ] to

j|-inch apart and gradually becoming closer and smaller
toward the tip until the spiral is closed just above the top
of the bud.

As the cotton flower increases in length very rapidly
during the last twenty-four hours before it ojjens, the buds
are not in the best condition to work with until five or six
o'clock of the evening before the day on which they are to

open. The work must therefore be done after o p ni., and
before 8 a.m. of the following day, since by this time on the

morning of a sunny day in July or August the tips of the
flowers begin to open sufliciently to allow small insects to
enter. Bees have been seen forcing flowers open before this
time in the morning, and entering to obtain honey.

There is sufticient elasticity to the coiled pliable copper
wire to permit the normal development of the flower parts,
but in no case has a wired flower been seen to open to allow
an insect to enter. In fact, the slight growth that takes

place after the flowers are wired forces the tip of the corolla
into the end of the closed spiral and effectively seals it to
the entrance of even the smallest insects.

After one gets the knack of the operation it can be
done very rapidly and with little or no injury to the flowers.
First the field is gone over and the hest plants are selected
and tagged conspicuously with white or bright-coloured
cloths so that they may be readily seen, and then from day
to day the flowers are wired and tagged as they reach the

right stage of development.
The conditions under which the work was done render

the results in percentage of blooms finally harvested not at
all comparable with results secured i Uewhere where no
disease factor is present. In the first [ilac.-, it is not possible
as early as July or the fore part of August, the time when
inbreeding must be done, to determine which plants will
later succumb td the wilt disease, since many plants, appar-
ently in full vigour in late July, are entirely dead by
September. Furthermore, neither the size of boll nor the

length of lint can be determined at this time, as no bolls are
matured. It is therefore necessary to select a large number
of what then appear to be the most vigorous, productive
wilt resistant and otherwise desirable plants and make a very
much larger number of inbreeds that are eventually desired.
Hence the necessity for a rapid njethod

In 111 10, 1,;577 blo.ssoms on 170 plants were inbred by
the copper wire method. After taking into account the con-
siderable number of selected plants that were later killed or
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stunted by the wilt, and all the inbred bolls on each of these

plan's, .enmetimes as many as a dozen, the even larger
number uf plants eventually discarded because of too small

bolls or too short lint, the final harvest of 357 bolls was
made from 105 plants. In other words, 26 per cent, of the

original number of flowers wired jjroduoed bolls, which were
harvested. But sixty-five plants were discarded altogether,
and estimating the number of wired Howers on each of these

to be equal to those on the plants saved, there were 85.3

flowers wired on the 1<J5 plants finally saved, and 357 of

these, or 42 per cent, produced bolls. Xo record was kept
of the total number of bolls which finally matured on wilted

and discarded plants.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

The month of November began with a restricted busi-

ness and a certain amount of depression, in view of the

possibilities of the war in the Balkan States att'ecting

indirectly products other than those of the countries actually

engaged in hostilities. In the middle of the month trade

was marked by a very slow demand for drugs, many of

which continue to advance in price, such as glycerine, cocaine,

eucalyptus oil, menthol, kola, nutmeg oil, and others. Towards
the end of November there was a better tone and more

activity.

In West Indian produce nothing calls for special
mention except the continued scarcity of kola, and the con-

sequent advance in prices.

GINGEE.

.4t the first Spice Auction on the 6th, the offerings were
400 bags of Cochin, 51 of which sold without reserve at 28s.

to 28s. 6rf. for washed rough wormy; 40 bags of Japan were
also disposed of without reserve at 24s. dd. to 25s. for limed.

On the 1.3th as many as 636 packages of Cochin and Calicut

were offered, and all bought in at the following rites: A cut

75s., B cut 77s. 60'., C cut 55.s-. and I) rough 35s. Washed
Cochin were also held at 36s to 40s. Some 69 bags of limed

Japan, were further bought in at 27s. A week later, namely
on the 20th, the offerings consisted of 47 liags of Jamaica and
215 bags of Cochin, the former being bought in at 52s. per
cwt. for dull small washed, and the latter at 37s. for washed

rough. At the last auction on the 27th some 69 bags of

limed Japanese were disposed of without reserve at 22s. Qd.

to 23s. Four hundred and seventy bags of Cochin and
Calicut were brought forward and reserved at 37s. for

washed rough, 28s. for wormy, and rough brown Calicut at

42s. 6rf.

XUTMEGS, MACE, PIMENTO, .\ND ARROWROOT.

There has been a steady demand for nutmegs through-
out the month At the first spice auction on the 6th, 797

packages of West Indian were oftered, and nearly all were

disposed of at the following rates, 57's to 68's l\d. to 9i(/.,

70's to 78's 6.',rf. to 7id., 94's to 104's, ^d. to Id., 1 I7's" to

I26"s 5frf to 6id, 142's to 150's 5^rf to 6d. On the 19th
293 packages of West Inaian were l^rought forward and
sold at \d. to hd. per lb. decline. At this auction 94

packages of Java were also offered and .sold. At the last sale

on the '.:7th 292 packages of West Indian were offered and
sold at somewhat easier rates. For mace there has been

a steady demand throughout the month. At the first spice
auction 197 packages West Indian were offered, and all but
one sold at 2s. \d. to 2s. 5d, broken fetching Is M. to 2s. Id.

per It). A week later there was no West Indian offered, but 18
cases of Java were sold at 2s. \d. per lb., for fair pale and

reddish; on the 20th the offerings were 31 packages of West
Indian and 14 of Java: 20 of the former were disposed of at

2s. \d. to 2s %:l. for fair red, part broken, and Is. 10<i. to

2s. \d. for broken. The 14 cases of Java fetched 2.s. '2d.

per lb. for small eirly and 2s. (\d. for bold fiat red. At
the last sale on the 27th 62 packages of West Indian were

brought forward and disposed of at the following rates:

fine bold pale at 2s. M., reddish and pale 2s id. to 2s. 3(/.,

fair reddish 2s. \d. to 2s. to id., broken and pickings Is M.
to 2s. per lb. Of pimento 33 bags were offered at auction on
the 13th, and 13 sold at 2irf. per lb. On the 20th 90 bags
were sold without reserve at

'2\d., one lot fetching only
2fd per tt). At the last sale on the 27th, 162 bags were
offered and bought in at 2|(f. per lb. On the 20th 20 ci,ses

of Natal arrowroot were brought forward, live of which w-re
sold at 9'/ per lb.

SARSAPARILLA.

This article has not occupied a large share of attention

during the month. At the drug auction on the 1 4th the

offerings were 16 bales of Grey Jamaica and 5 bales of

Native Jamaica; only 6 bales of the former were sold,
Is. \0d per ft), being paid for fair fibrous: none of the native

•famaica was disposed of Is, 2(7. being the ]irice asked for it.

At auction on the 27th 16 bales of Grey Jamaica, 23 of

Native Jamaica, and 3 of Lima Jamaica were offered; of

the former only 3 bales were disposed of, and of the

second 5 bales and third 3 bales. Is. Id. to Is. 8rf.

was paid for part rough to fair fibrous Grey Jamaica, while
Native Jamaica sold at Is \d. to Is. 'id. for fair red; lOit^.

for dull red, and 6rf. for inferior yellow and grey mixed
For 3 bales of Lima Jamaica, part chumpy to fair Is dd.

to Is. Id per lb. was paid.

KOLA, LIME OIL, LIME .JDICE AND TAMARINDS.

At the drug auction on the 14th kola was represented

by 32 packages, one of which a single bag of Dominica

halves, fetched 4|(i. per tb.; the other 31 packages realized

from i'ld. to 5rf. per lb. for fair dried Jamaica halves and
whole nuts; 4^'^ was also paid for some mouldy and part

wormy. In the last week 31 bags of West Indian were

brought forward, 17 of which were sold, fair dried halves and
whole seeds fetching 4 it/, to bd. and mouldy \\d. Of lime

oil it was announced at auction on the 20th that several

shipments had arrived from Dominica consisting of about 86

cases: Is. 3of. per lb. was the price at which fair West Indian
was offered. A week later 7 cases of white distilled were
sold at Is. '2d. per lb.; hand-pressed was bought in at 7s. ?hI.

Of 12 packages of brown West Indian lime juice brought
forward on the 27th of the month, two were sold at Shd.

per gallon. With a fair demand for Tamarinds, fair West
Indian were quoted at 12s. Qid. per cwt. in bond.

In connexion with the subject of the supply of Buchu leaves

iBaroxiiia spp. described on p. 362 of the At/ricidrural ^^oim

November 9th last, it may be of some interest to say that for

the demand during the month of November has shown
a slight falling off, with a consequent reduction iu the prices

obtained. Of 47 packages offered at the drug auction on

the 28th November only three were sold, round green leaf

of fair quality being bought at 6s. 6(^. per tt). One bale of

good long green, which was reported to be exceedingly

scarce, was sold at 5s. per lb.
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MARKET REPORTS.

London.—Thk Wkst India Committee Circclab,

December 17, 1912; Messrs. E. A. de Pass A- Co.,

December 6, 1912.

Arrowroot—4rf. to 4jd.
Balata—Sheet, 3/6 ; block, 2/8 per lb.

Beeswax—£7 15s. tn £7 17s. 6d.

Oaoao—Trinidad, 69/ti to 80/- per cwt.
; Grenada, 59/-

to 66/-; Jamaica, 5Gs. to 6.5s.

Coffee—Jamaica, 'i2i. to 85s.

Copra—West Indian, £27 155. per ton.

OoTTON—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, lorf. to l.S^J.

Fruit—No quotations.
Fustic—No quotations.
Oinoer—48s. to 65s.

Nimolass—No quotations.
Honey—No i|u<itatioii.s.

Lime Juice—llaw, lOd. to 1/li; concentrated, £18 5s. to

£18 10s.; otto of limes (hand-pressed), 7/4i.
LooWOOD—No quotations.
Mace— i^hiii'l.

Nutmegs— 5rf. to 6rf.

PlMENTO^L'Jrf. to 2,\(l.
Rubber—Para, fine hard, 4/7-; fine soft, 4/3^; Castilloa,

3/iO per lb.

Rum—Jamaica, 2/1 to 6/-.

Sugar—Crystals, 18/- to 20/-; Muscovado, 11 6 to 14/6;

Syrup, 10/3 to 15/6; Molasses, no quotations.

New York,—Messrs. Qillespik Bros, dz Co., December

13, 1912.

Oacao—Caracas, 15c. to 15Ac. ; Grenada, 14c. to 15c;

Trinidad, 15c. to IS^c. per tb.; Jamaica, ll|c. to 12Jc.
Ooco-NUTS—Jamaica, select, $3:!'00 to $3400; culls,

$1900 to $2000; Trinidad, select, $3:i00 to $34 00;
culls, $1!I0<J to $2000 per M.

Coffee—Jamaica, 15jc. to 16^c. per ft.

Ginger—8Jc. to 12c. per lb.

Goat SKiss^Jamaica, 58c.; Antigua and Barbados, 46c.
to 48c.; St. Thomas and St. Kitts, 43c. to 46c.

per lb.

Grape Fruit—Jamaica, $1-50 to $2 00.

Limes-$5-00 to $5-75.
Mace—oUc. to 52c. per lb.

Nutmegs— UO's, 14c.

Oranges—Jamaica, 81'25 to $1-75.
Pimento—4 jc. per tb.

Sugar-Centrifugals, 96% 4-05c. per ft.; Muscovados. 89°,
3'05c. ; Molasses, 89°, 3"30c. per lb., all duty paid

Trinidad,— Messrs. Gordon, Grant (b Co., December 23,

1912

Oaoao—Venezuelan, $I5'50 per fanega; Trinidad, 11450
to $1500.

Ooco-NUT Oil—99c. per Imperial gallon
Coffee—Venezuelan, 15c. per lb.

Copra-$4-25 per 100 lb.

Dhal—84 00.

Onions—$ro0 to $.';-70 per 100 lb.

Peas, Split-$5-75 t.. $6-00 per bag.
Potatoes—English, $1-25 to $1-50 per 100 lb.

Rice—Yellow, $5-0(i; White, $6-75 to $7 (iQ per bag.
SuOAR—American crushed, no quotations.

Barbados,—Messrs. James A. Lynch i Co., Ltd.,

December 28. 1912; Messrs. T. S. Garraway &

Co., December 30, 1912.

Arrowroot— $6-75 to $!»-00 per 100 ft.

Oacao—$!t -50 to $12 00 per 100 ft.

Coconuts—$20-00.
Hay—$1-60 to $1-80 per 100 ft.

Manures—Nitrate of soda, $7500; Cacao manure, $45-00
to $4800; Sulphate of ammonia, $8000 to $85-00
per ton.

Molasses—No Quotations.
Onions—$6 00 per 100 ft.

Peas, Split—$6-40 per bag of 210 ft.; Canada, $3-00
to $4.^0 per bag of 120 ft.

Potatoes—Nova Scotia, $2-75 to $3 00 per 160 ft.

Rice—Ballam, $610 to $515 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4 75 per 100 ft.

British Guiana.—Messrs. Wieting i Richteb, Decem-

ber 21, 1912.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuelablock
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—

Coco-nuts—

Coffee—Creole

Jamaica and Rio
Liberian

Dhal—

Green Dhal
Eddoes—
Molasses— Yellow
Onions—Teneriffe

Madeira
Peas—Split

Marseilles

Plantains—
Potatoes—Nova Siotia

LisDon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias-
Yams—White

Buck
Sugar—Dark crystals

Yellow
White
Molasse.s

Timber—Greenheart

Wallaba shingles

„ Cordwood

Messrs. Wieting
& RiCHTER.

No quotation
7'2c. per ft.

18c. per ft.

$1-00.

$7-50 to $8-00

$16 to $20 per M.

17c. per ft.

20c. per ft.

16c. per ft.

$3-50 to $4-00 per
bag of 168 ft.

$5 00
60c. to 80c.

None

7c. to 8c. per ft.

$7 00 to $7-60 per
bag (210 ft.)

16c. to 48c.

$2 75

$2-64

per bag
No quotation
$4-50 to $5 00

$1-68
$2 64

$2-40
$2-20 t.. $2-50
$3-(l0 to $3-26

.^4 00
$2-3'J to$2t50
32c. to 66c. per

cub. foot

$4-00 to $6-25

per M.
11-80 to $2 00

per ton
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OF THE

LESSER ANTILLES.
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ISSUED BY THE COMMJSS'CNER OF AGRICULTURE.
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Division of Labour.

ilVISION OF LABOUR is the outcome of

hum.an propensity to barter and exchange. As

[was pointed out by Adam Smith, this propen-

sity is common to all men and is to be found in no other

race of animals. 'Nobody , siys Adam Smith, 'saw

a dog make a fair and deliberate exchange of one bone

for another with another dog; nobody ever saw one animal

by its gestures, and natural cries signify to another, this

is mine, that yours
—I am willing to give this for that."

Nevertheless, the term di\ ision of labour has an appli-

cation in biology for denoting a condition of co-opera-

tion such as that exhibited by a colony of ants or by
the composite inflorescence of the sunflower. But this

use of the term is [.hysiological, and should be distin-

guished from the economic application which constitutes

the theme of the present article.

Few persons can be unacquainted with the simple

development of division of labour in the primseval

tribe of hunters, in which one man finding that he

could make bows and arrows with greater readiness

and dexterity than his companions, concentrated his

energies in this direciion and bartered and exchanged

the surplus products of his specialized labour for

venison and hide, the unspecialized products of the

general activities of his tribe. Another hunter found

that he excelled in constructing the little huts or

movable houses, and so settled down to this specialized

line of work, eventually becoming a sort of carpenter,

just as the maker of bows and arrows came to be

regarded as a kind of armourer. Further evolution of

this nature necessitated the establishment of villages

with their little shops; and general progress and devel-

opment, resulting mainly from competition, from the

development of natural resources, and communication

with the outside world, led gradually to the esi.iblish-

mentof those large centres of industry, with their highly

skilled labour, which constitute the characteriatic

fe.iture of modern times.

Although this development of division of labour

has in the past been confined chieHy to the manufac-

tures and higher intellectual work of men of science

and philosophy, yet it has not been entirely absent
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from agriculture, and its encouragement in the rural

industries of to-day is one of the outstanding duties

of agricultural economists. JSut before viewing the

subject in this aspect, it may be well to enquire into

the benefits that are consideri>d to arise from a wise

division of labour generally.

Division of labour in any nnciertaking increases

the amount of work done, always provided there is

sufficient work to keep each individual continuously

employed. Thus there are two conditions for the

economic employment of the system: efficiency of

labour, and sufficiency of work to he done. One of the

more obvious advantages of division of labour is con-

tained in the proverb, 'practice makes perfect', and,

even in agriculture, the truth of this statement is too

well known to require illustration. The second advan-

tage lies in the fact that a loss of time is involved

when the same worker is continually removed from

one task to another of a different nature. There is,

however, a compensatory influence in that a change of

work lessens the monotony of existence; but, from the

employers point of view, at all events, this objection

to specialization is considered to be more than counter-

balanced by the higher rate of wages which specialized

skill always demands.

I.,astly, one has to recognize in division of labour

one of the chief indirect causes of the evolution of

labour-saving machinery. The intelligent workman

confined to one particular series of operations is contin-

ually on the .alert to discover and apply some means of

reducing the physical and mental strain which his task

involves; this attitude led to the invention of the slide

valve of the steam engine, and to numerous devices in

the spinning and weaving industries. A similar atti-

tude in agricultural labour is greatly to be encouraged,

and this leads to considerations of division of labour

in its direct bearing upon agricultural progress.

The fundamental difference between agricultural

product ion and the manufacturing industries lies in the

fact that agriculture, perforce, covers the broad land;

raw material can be brought to the manufacturer for

him to work upon, but the agriculturist must seek his

work. Moreover, the agriculturist is forced to adapt his

work to the seasons which makes specialization in

labour a matter of difficulty. Again, he has little

chance of forecasting Huctuations in the demand for

produce or in the supply of labour, and even if he had,

the nature of his work renders it impossible foi- him to

respond as piiekly to these changes as can the manu-

faccurer.

In spite of those difficulties there are forces tending
to organize agriculture in .in industrial way. and a more

definite division of labour must be one of the ultimate

result-!. The more extensive employment of agricultural

machinery is one tendency which stimulates division of

labour. The improvement of macliiner}' with a reduc-

tion in price, the introduction of interchangeable

parts, the various systems of joint ownership, all render

the employment of labour-saving devices a normal

development in modern agricultural progress. A demand
is created, broadly speaking, for men who can be trusted

with resjjonsibilities. The rapid increase of knowledge

concerning general estate administration, the scientific

feeding of live stock, the control of plant diseases, the

rotation, manuring and selection of plants, and the

grading and packing of produce for distribution, have

for many years been creeping into the regular routine

of the ordinary estate, and this is now beginning to

call for practical men of the artisan type with special

skill in one or another of these different directions.

But that in agriculture which lends itself most

readily to division of labour is any system of co-opera-
tion in which the scale of production is sufficiently large
to provide a continuous supply of specialized work. Not

only do such schemes uplifo the labourer, but they tend

to draw into agriculture men of high administrative

ability who have hitherto sought their earnings of

management in the manufacturing industries of laro-e

cities.

The modern tendency in established countries is

in the direction of running large estates with special-
ized labour, or else small holdings on which an owner
with limited capital performs his own manual work
In the case of the latter class, division of labour shows
itself in the co-operative schemes which are necessary
for the collection and distribution of the produce. The
establishment of co-operative societies, of agricultural

banks, of the various central factories for dealing with

sugar, cotton and d.iiry produce, characterize the bring-

ing of modern agriculture into the state of the more

organized industries: and although such concerns as

these do not directly bring about division of labour

on the land itself, they have a stimulating effect,

and certainly put a check upon rural depopulation.
Not the least benefit derived from their institution is

the fact that they bridge the g.ip that
previously

separated the agriculturist from the wholesale markets
in the great industi'ial centres of consumption.
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ST. LUCIA: REPORT ON THE AGKICVLTURA L

DEPARTMENT, I911I.'.

In ibe letter of transmittal of this rei'ort reference is

maiie to the alteration in the arrangement of the subjects,

which will in future take the place of the headings used

fortrirly. The eli'ect of this alti ration is to bring forward

proniinei'tly ihe main activities of the stations, and to place

details of administration and similar ati'airs -where they will

be useful fur rtcoid without detracting from the interest of

the report.
Attention is first directed to work in the Botanic

Gardens, and several useful facts are recorded which should

prove of interest not only to the planting community, but

also to the gt-neral public. 'J'he nielhod of establishment of

new lawns, the .-uilability of Pelargoniums for ornamental

purposes during nry seasons, the s-uccessful cultivation of

new ornamentiil perennials like FKyraea ui/lain'ot, are

examples of this kind of general information.

The section on the raising and distribution of economic

plants refers to the increased distribution of lime seedlings,

and useful experiments are described in connexion with the

germination of imported Hevea rubber seeds. Work has

also been carried out with regard to the budding of the mango.
As regards plant importations, several exotic species

of Phoenix and Eucalyptus have been received, besides

seed of various kinds forwarded by the Imperial Department
of Agriculture, and other departments in the tropics.

, The economic use of the Gardens is chieHy made mani-

fest by the trials with various green dressings that have

been conducted during the year under review. The Lyon
bean {Stizolobiuni niveum), the Bengal gram (Clrer arir-

Hnina), Tcphrosia Candida and T. jjur/nuen, and the well-

known horse bean (Canavalia en.-fiformix), have been grown

experimentally, their capacity for keeping down weeds being
a factor to which much attention has been paid. Attempts
are also being made to raise local seedling sugar-canes.

At the I'.xperiment Station, Union, the grafting of the

mango and of cacao has received special attention. In the

case of cacao, Calabacillo is the most commcnly employed
stock on which the less hardy Forastero is grafted. Para seed-

lings have been raised during the year, but the growth of

ulready established plants has been somewhat disappointing.
la the budded orange plot, Washington Navel, St. .Michael's

Blood and other well-known varieties are being raised for bud
wood. As regards limes, useful information has been collected

relating to the highly beneficial eli'ect of direct sunlight on

the trees; and finally this section refers again to the trouble

and expen.se that have been caused during ihe past year by
the rapid growth of weeds, chietiy Johnson grass {Soir/huin

halepiitsc).

The matter relating to work connected with plant pests
and diseases covers a wide range, but no serious outbreaks

are recorded. The root disease of cacao continues to cause

considerable anxiety, particularly because of the large number
of ditterent hosts the causative fungus attacks. Tlje red rot

of the sugar-cane {Collttotrichiiin falcaium) appears to be

causing some loss, but a remedy lies in substituting
disease-resistant varieties for the at present widely cultivated

Bourbon. Other diseases and pests of various plants are:

a fungus disease of the banana, suspicious cases of bud rot

of the coco-nut (in regard to which a warning has been issued),
a disease of ihe Lyon bean and a leaf bug on tobacco. It is

gratifying to note the continued spread of the white-headed

fungus (Oj)hioiiectria corricobi) and the red-headed fungus
{SphaeriixtUlie corruphila). The latter seems to be parasitic
on the burrowing scale {Ilouardia bidavis).

Progress in the chief industries, namely sugar, cacao

and limes, appears to be satisfactory. The somewhat reduced

output of sugar has been caused by the adverse etfect of

Hoods upon the growing crop The output of cacao has been

10,.3GS liags, being 487 short of the figures in 1909. It is

stated, however, that comparisons of the kind are scarcely

justifiable, since the calendar year does not coincide with the

crop period.

The increased cultivation of limes during recent j'ears

has constituted the chief feature of progress in the agricul-
ture of St. Lucia; and although it is stated that the number
of plants distributed from the nurseries shows a decrease

com pared with the [jrevious year's figures, this decline is only

apparent, and is explained by the fact that use has been

made of plants raised on the estates on which extension has

chieHy been made in the [last.

As regards the minor industries, reference is made to

the declining interest in cotton-growing. The cultivation

of European vegetables for local consumption receives note-

worthy attention from many of the peasantry, and the

example set by St. Lucia in this respect might well be

followed in several of the other islands. The remainder of

the report deals chieHy with instruction in agricultural
matters. A comprehensive report on the cacao Prize holdings

Competition, by the Assistant Agricultural Superintendent,
describe-) the progress that has been made in this direction.

It is stated that a keen spirit of competition has been

aroused, and that the steady improvement in the work done
has been greatly due to the activities of the Agricultural

Instructor, who is continually in contact with the com-

petitor.'.

In contrast to the keenness displayed by the small holders,

is the apathy toward the schenie for training agricultural pupils
at the llotanie Station. The nature of the instruction is

described in the report under review, and it is not too much
to say that in few European count ries are such facilities

available, as in St. Lucia, for learning, free of all cost,

the fundamental principles and operations of horticulture.

The agiicultuial teaching in the primary schools, on the

other hand, appears to be remarkably progressive. This is

pirtly the outcome of the arrangement by which the teaching
receives the co-operation of the Agricultural Department.
The recent annual oral examinations by the .Junior Instructor,

under the direction of the Agricultural Superintendent, con-

stitute one of the best tests of solid progress, and the

following results taken from the detailed report submitted by
the oHieial e.xaminer is indicative of the extent ol this

progres-: 'i>f the seventeen schools examined, seven obtained

over 75 per cent, of marks: seven obtained marks between

.50 per cent, and 7") per cent.; whilst three obtained not less

than 43 per cent.'

The report concludes with a reference to the special

investigations of the agricultural oHiccrs, detailed accounts of

which have appeared in the Weit Indian. Jlitl/etni, or in the

A(/rinilfural Nrwf. Details of administration are also

described, and the report ends with meteorological returns of

considerable local interest and value
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FRUITS AND FRUIT TREES.

ROBUSTA COFFEE.

This coffee was dealt with at some leneth in an

article on pages 132 and 138 of Volume X of the

Agricidtural Neics. The following additional inform-

ation is tsken from the Bulletin of tin- Imperial
Institute for October 1912:—

onAKACTEP.s OF THE PLANT. In Certain vegetative

characters, C. robnsta would seem to occupy the same

relative position with regard to C lUierica, as does that

species to V. araOica. Piobusta coffee grows more rapidly

than Lfberian, a plant eight numths old being much taller and

possessing more branches and leaves than Liberian cottee

twelve months old. The plant is of a more robust habit,

and the leaves, though variable in size, are larger than those

of C. liUrica, but thinner and of a lighter green colour.

The branches, however, have a tendency to bend downwards,

so that the bush becomes somewhat umbrella shaped. Like

C. liherka the plant flowers throughout the year, the

flowers being intermediate in size between those of the

species named and of C'.-ara/nca. Perhaps the most striking

feature of Robusta coffee is the largo number of berries borne

in the numerous thick clusters, each of which contains on an

average forty to sixty berries, though larger numbers are

frequently met with. The berries are much smaller than in

Liberian coffee, but, since the pulp is thinner, the beans are

not markedly different in point of size from those of

C.arahica. Gallagher states that on an average 10 cwt. of

Liberian berries give 1 cwt. of marketable coffee, while only

4 cwt. of liobusta berries are required to yield the same

amount. In the case of the latter coffee, many more berries

go to the hundredweight than is the case with Liberian

cottee, but the greater number on the branche.s renders the

picking 'if anything cheaper'. The red pulp is easily remov-

ed, as is also the thin parchment.
(iliALlTY OF TiiE COFFEE. Considerable variation is to be

found in the opinions expressed as to the quality of liobusta

coffee, but it is not improbable that such differences are in

some measure to be e.xplained as a result of different methods

of preparation, not all of equal excellence. It is stated that

the beans do not posse.^s a first-clas.s cclour, and that for the

first two crops a good aroma is lacking. Dr. Wildeman

afHrms that the flavour recalls that of Liberian coffee, but

with less aroma. Hart compared Kobusta coffee with the

coffee of Costa llica and the ]vist ladies; while, according to

Cramer, the quality of well-prepared liobusta coffee is

a|iproximately that of middling Arabian coffee. The beans
possess a bluish green colour, similar to that of the Arabian
product, but they are of a somewhat different shape, being
larger and more convex on the curved side.

In preparing liobusta coffee f< r consumption it is necess-

ary that the beans should be well roasted, and it is stated
that the coffee loses less weight during this process than is

the case with other kinds.

INTERESTING FACTS CONCERNING
THE PINE-APPLE.

The Hawaiian 4g'''cidtural E.\i)erimcnt Station
has issued recently Bulletin Xo. 28, dealing with the
effect of iTiangane.se in the soil on pine-apple plants, and
the ripening of the pine-apple fruit. A summary at the
end of the publication is reproduced here:—

The root system of pine apples is very variable and par-
ticularly sensitive to adverse soil conditions. When grown
in manganiferous soil the roots are less extensive and the ends
of the roots are characterized by the development of swollen

tips, the appearance of vrhxch seems to mark the cessation of
the lateral growth of the roots, death and decay immediately
following their development. The cells immediately beneath
the epidermis of the roots are also somewhat more brown
than are normal roots.

The stem of pine-apples serves as a repository for starch
and contains large amounts of this substance.

The leaves of pine-apples in common with other mem-
bers (if the liromeliaceae contain several rows of palisade cells

which contain nothing but cell sap, and the chlorophyll is

confined to the spongy parenchyma in the lower three-fifths

of the leaf. The fruit contains only faint traces of starch

during early growth, and when it reaches maturity starch is

absent from it.

The most conspicuous effect of manganese on this plant
is seen in the bleaching of the chlorophyll which first begins
to fade, the chloroplasta lose their organized structure, and
later the colour disappears altogether. ( )xalate of calcium
is much more abundant in pine apjilc plants growing on

manganiferous soils. The ash of such plants also contains
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considerably more lime and less phosphorus pentoxide and

magnesia than when grown on normal .soils.

During the growth of the fruit relatively small amounts

of sugars are stored in it, but within the ^hort period of normal

ripening there is a raiid accumulation of sugars in the fruit.

Pine-apples gathered green do not develop a normal sngar

content in subsequent ripening. The sugars of the fruit are

derived from the starch previously stored in the stalk.

The >tudy of the pine apple shows that it is e.\ceedingly

sensitive to adverse physical and chemical conditions in the

soil. So far as is known at present, there is no really

satisfactory programme by which pine-apples can be grown on

highly macganiferous soils. It seems best to use such areas

for other crops less sensitive to manganese. The best method

of handling pine apples on manganiterous soiLs consists in

applying soluble phosphates and planting old stumps instead

of suckers.

AGRICULTURAL PROGRESS IN THE
PHILIPPINES, 1911.

EXPORTS. The export trade for 1911 was valued at

£9,289, 020, an increa-e of £824,7-^7. The increase is due

to larger exports of sugar to the United States and of copra
to Europe. Hemp and cigars show a decline.

coi'K.v. The year 1911 shows a still further increase in

the production of copra and a corresponding decrease in the

manufacture of coconut oil for local consumption. As in

former years the largest purchaser was France. Increased

shipments went to the United Kingdom, United States,

Belgium, Spain and Japan. The Netherlands, Me.xico and

Hong Kong appeared as new buyers. Germany and Italy
both took less.

The increasing price of the staple has given a great

impetus to the in^lustry, and much land is being sought for

the purpose of coconut cultivation. The demand, however,
still keeps pace with the supply.

HE-MI'. The export of hemji further declined, being

146,206 tons, valued at £3,02-5,0:lG, in 1911, compared to

160."j9.j tons, valued at £3,432,3.')S in 1910. The hemp
situation is causing serious thought amongst both producers
and merchants. Etibrts are being jjiade to improve the

quality by introducing better methods of collection and

purchase in the provinces. This matter has the attention of

the Hemp Association. The United States took consider-

ably less than in 1910. Manila hemp, handicapped by the

exportation tax, cannot compete with the Mexican sisal.

Attempts are now being made to get this tax removed. As

regards grade, a certain improvement was shown, but so long
as the present prices for low grade continue, little increase in

this line can be expected.
K.viMK. Philippine kapok was for the first time an article

of export; the total quantity exported was 119 tons. The
United States was the principal buyer at from 32 to 34c.

gold per Up., c.i f. Xew York. In time the supply from the

I'hilippines should increase. [.More general information

regarding kapok or silk cotton was given lecently in the

Aiiri'ultural Xtivs, Vol. XI, p. 324
]

MAGUEY. The export of this fibre increased over that

in 1910. The United Kingdom took an increased quantity,
while other buyers were France, Germany, the Netherlands,

Spain and British India.

SL'G.VR. The quantity exported was 205,392 tons, the

highest since 1896. The largest amount went to the United
Stutes. The prices obtained were fair, averaging about
C pests -jOc. basis 88 Iloilos to July, wheif the shortage in

the European beet crop put up values of all sugar, and
transactions were made at 9 [lesos for the said grade Iq

August.
The quantity of sugar, however, then held was small, and

chieHy in the hands of the export houses and middlemen.
Thus the plantets did not derive much benefit from the

phenomenal rise in prices.

Gapital is being attracted to this industry, thus facilitat-

ing the establishment of larger sugar centrals. In general the

system of cultivation and polarization is still antiquated, and
the gradual introduction of modern methods will increase

both quality and output.
The year 1912 crop shows a considerable falling off ia

quantity owing to the prolonged drought since last October.

Toii.vc'co, UNMANi'i AcTiiuEO. The export in this trade

increased, the bulk going to Spain as usual. Nearly all

European countries, except Austria-Hungary, increased their

purchases.
CIGARS ANO GiGAUETTEs. The trade in cigar-s, while

showing an increase over that of 1909, suffered a severe set-back

from 1910 The reason is the overstocking of the Americaa

market, which is easily the largest buyer. Etlbrts are now

being made to advertise the better grades of Philippine cigars
in the United States. The Tobacco Association took the

matter up, and certain regulations were made as to the size

and grades of tobacco to be used for the manufacture of cigars
for the United Statrs.

The trade in cigarettes shows a slight decrease all round

with the exception of Hong Kong, which Colony took aa,

increased quantity. (DiplotiMtic and Consular Reiwrts^

No. 4997 Annual Series; September 1912.)

CALCIUM AND MAGNESIUM IN THE SOIL.

The eti'ect of ditleient proportions of lime and magne-
sium in soils has for some years received considerable atten-

tion fiom the manurial aspect and has been referred to in the

Agricultural Xews, Vol. XI, p. 184, among other places.
I'.ut it was not until 1910 that Lipman and more recently

Kelly began investigations upon the influence of these sub-

stances on nitrification and ammonification. The folIowing^
information is obtained from the University of California

Publications, Vol. I, No. 3, in which Kelly's work is

described.

The addition of calcium carbonate to 100 grams of

the particular soil exi)erimented with, stimulated the ammoni-
fication of dried blood that had been previously added, and
in the case of nitrification, a 50-per cent, stimulation w^as

effected by the addition of 1 gram of the salt to the amount
of soil mentioned.

With magnesium carbonate a pronounced toxic effect

was produced. In the ammonification of dried blood a loss

occurred compared with the exi)eriments without the use Of

carbonates, while in the nitrification experiments, magnesium
carbonate completely prevented nitrate formation. No
evidence of antagonism between calcium and magnesium
carbonates was observed.

It is pointed out that these remarkable phenomena are

not necessarily universal, in fact data appear to have beea

already obtained from other soils showing that the effects-

described above are unusual; and before generalizations can

be made llicre must be further investigation. An interesting
exti nsion of the work is the examination, in a similar manneo

by the same investigator, of Hawaiian soils, and when tha

results have b(!en completed they are likely to prove an impor-
tant addition to the pn sent scanty knowledge of biological
transformations in tropical soils.
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WEST INDIAN COTTON.
Messrs, Wolstenholme and Holland, of Liverpool,

"^Tite as follows, nnder d.-Ue December 30, with reference

6o the sales of West Indian Sea Island cotton :
—

Since our last report about 200 bales of West Indian

Sea Lslands have been sold at steady prices. The sales

include Old (.'rop cotton from the islands of Nevi.o, St. Kitts,

Hontaerrac, St, Vincent and St. Croix at prices ranging
between \5d. and 17(/., also Xew Crop Nevis and Montserrat

at 17rf. and New Crop St. Kitts from ISd. to 19rf.

There is very little doing in the lace trade at the

.moment, and therefore the finer cjualities of West Indian Sea

Islands are only in limited demand, but we are hoping for an

improvement before long. The lower qualities are seriously

landioapped by Sakellarides cotton, which has been found to

not only compt-te with Floridas and Georgias successfully,

l)ut also against the inferior grades of A merican and West

Indian. This description is selling at 1 2d. to 1 3d.

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

Sea Island cotton in the Southern States, for the weelc

ending December 21, is as follows:—
The market has been quiet throughout the week, with

no demand except for the Extra Fine oti' in colour at 26c.

Factors, however, are continuing to hold rather firmly for

their asking prices. The Bureau reporting tlie amount ginned
to December 13 as only 4,762 bales, against 4,802 bales last

year, pointing to a crop of not over 7,000 bales, encourages
them in doing so.

There has been no further inquiry for the Planters' crop

lots.

We quote, viz.:—
Extra Fine 29c.

Tully Fine 27 k.
Fine 26c.

Extra Fine olT

in preparation

Fully Fine off ) 24c
in preparation /
Fine off ) .,.,

in preparation j

}
=26c.

c. =

le.'.d.

15 id.

Hid.

Uid.

Uld.

c.i.f., it 5 per cent.

'I'his report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
.Manchester and Havre, to December 21, 1912, were

nil, 196 bales, and 1,202 bales, respectively. Last year,

*hey were 2,831, Ml.") and ^fi-.io balea.

THE WEST INDIAN COTTON-GROWINa
SEASON, 1911-12.

The following statistics are added, in order to completa
the information given regarding the West Indian cotton-

growing season, 1911-12, in the two last numbers of tha

AijfiinJturai iW«'s:—
WEST INIUAN rOTTOy KXP0RT.S, QUARTER ENDED SEPTEM-

I!EI! 30, 1912.

Oriain.
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Area planted. Total yield.

Sea Island:—
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^NOTES AND COMMENTS.

Contents of Present Issue.

In this issue the editorial is concerned with the

Division of Labour. The subject is considered mainly
from the point of view of the practical agriculturist.

Undei' the heading Departmental Reports, on page
19, a review is given of the Report on the Agricultural

Department, St. Lucia, for 1911-12.

One of the matters presented on page 21 is a short

article detailing theresults of recent work on the effects

of calcium and magnesium in the soil.

The Insect Notes will be found on ])age 2(i. They
oipjisist

of the first of two articles presenting a summary
of entomological information given under this heading
during 1912.

An interesting article on vegetable silks appears
on page 29.

On pige 'M), the Fungus Notes consist of an

account of a disease of tanias in Jamaica, based chiefly
on work of investigation that has been carried out in

that island.

The same page contains thr greater jiart of an

article of some interest, dealing with new sources of

|)aper that have received recent attention.

The Action of Sulphur on the Soil.

Jr. has been known for some lime that organisms
like Tliiiispirilluiii W inogradski i ut'\]iz.ey as a source
of energy, the sulphuretted hydrogen in the soil. They
decompose this gas and store up in themselves the

granules ofsidphur, which aie eventually used up in

the formation of sulphuric acid. This sulphuric acii
combines with some base in the soil, generally lime,

forming— in the case of lime—gypsum. There exist

also in the soil several common decay bacteria lilie

Bacillus mycoldes and Proteus calgaris which have
the power of decomposing gypsum, and this eventuilly
nsults in the formation of sulphuretted hydrogen. The
chemical reaction as a whole is therefore biological,
revertible and exothermic.

In connexion with the above facts the effect of

adding sulphates to the .soil was tried, and it was found

that, though sulphates at first retard humification, they
eventually favour nitrification.

A continuation of this work was the fixvourable

effects of the element sulphur when applied to the soil

established early in 1912 bv several investigators iii

France and iJeruiany. Sulphur was founa to have
a fungicidal action: to modify the conditions of life of

soil bacteria, and to act eventually as a food for culti-

vated plants.
More recently Boullanger and Dugarin in France

have investigated the action of Howers of sulphur on
nitrons or nitric bacteria in the soil. It is stated in

the Bulletin of f]i,e Bureau of Agricultural Int'dli-

gence for October last that they have found that

sulphur promotes the activity of ammonifying bacteria

but that it has no influence on the nitrogen-fixing
bacteria {Aziitohacter, Clostridium, etc.). It would

ajipear from this that the favourable effect produced
on crops is due to the increased rate of ft)rmation of

available ammonium salts from unavailable nitrogenous

compounds in organic matter.

Sacchulose: A New Foodstuff.

The name Sacchulose has been given to the
transformed product resulting from the treatment of

sawdust with a weak solu'ion of sulphurous acid under
a pressure of about 100 lb. to thi' srpiare inch (("lassen

Process). A paper on the subject, by A. Zimmerman,
ap])ears in the Jnurnal of the Roytd tfocictg (f Arts,
for December (i, 1912. In this a table shows the
extent of the conversion that occurs during the Classen
Process.

From this table it appears that, after conxersioa
and the expulsion of volatile substances, the percentage
of sugar had increased from nothing to 'I'r, whilst the
other carbohydrates soluble in acid and alkali had
decreased from 310 to 180 per cent., and the carbo-

hydrates insoluble in acid and alkali from (i^-.'i to

o(i 8 per cent.

It will be observed that the 2o"0 per cent, of sugar
is apparently drawn etpntlly from the soluble and
insoluble carbohydrates, though in the discussion which
followed the reading of the paper, W. F. Reid doubted
the conversion of cellulose into sugar and suggested
that it had been derived from other substances con-
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tained in the wood. However, ( ". F Cross accepted the

statement and pointed out that the digestion of ligno-

cellulose was a ijuestion of degr'ee as bad been long
established by Kellner, in Germany.

1'he greater pait of the paper deals with feeding;

experiiiieiits carried out with Sacchnlose. The first

experiment was with draft-horses working during
the hot weather. A reduction of 4 lb. of oats in the

basal raiion was replaced by 4 lb. of Saechulose. The
animals thus fed showed a net gain in body weight

compared with the control animals with which they
liad been working. In another ex))eriment Sacchulose

was mixed with molasses and confirmatory results were

obtained.

The points dealt with in the paper are funda-

mental: but from the commercial aspect it is improba-
ble that Sacchulose could ever be placed on the market

at a lower cost of production than molasses. At present
sawdust is cheap, but its supply is limited, and i-?

in the hands of the saw-mill owners. With any
increase in demand there would be a proportional
rise in price, possibl\- sufficient to prohibit entirely
the manufacture of Sacchulose on a commercial scale.

3IorG0ver, as is pointed out in a recent number of the

West India Coniinitfi'e Circular, due regard must be

had to the practical dietetic value of a food apart from

its chemical composition and calorific value. It is not

to be expected that an animal would thrive as well, in

the long run, on sugar from sawdust as it would on

natural molasses extracted from the sugar-cane.
The genei-al poition, then, would appear to be

somewhat as follows. It is open to question whether

Sacchulose could be produced on a large scale in

England; if it were, buyers should refrain from giving
as high a price per unit of heat value as in the case

«f natural molasses. For feeding purposes it would

probably be economical to mix Sacchulose wiih molasses

Avith a view of increasing the digestibility of the o6 per
cent, of woody fibre which Sacchulose contains.

The Flowers of the Papaw Plant.

This subject has already been referred to in the

Agricultural News, in Vol. XI, p. 9, where the well-

known fact is pointed out that the male and female

flowers of the papaw are usually produced on separate
trees, and that occasionally Howers possessing both

characteristics (herniaphroditc flowers) arise in female

inflorescences. It is further stated that a 'male' tree

can be caused to bear female flowers, and eventually
fruit, by cutting it back. !,'Agriculture Pratique
des Pays Cliaudfi for October 1911, gives attention to

an exceptional case where hermaphrodite flowers arose

in a male inflorescence on a plant in the Jardin

Colonial in I'pper (luinea, and an issue of the same

journal for October 1912, describes in detail the

structure and relationship of these different flowers

obtained from a plant grown under artificial conditions

in Paris.

It was observed first of all, that in the case of this

artificially grown plart the upper inflorescences bore

more female flowers than the lower branches, whereas

the converse occurs in nature. It is supposed that the

intensity of the heat and light between the top of the

plant and the glass under which it was grown was the
cause of this abnormal development.

The paper under review then proceeds to describe
the ordinary male and female flowers, and the herma-

phrodite Mowers, and points out the diff(;rentiating
characteristics. Externally, the hermaphrodite flowers
resemble the female flowers but are somewhat longer:
and less globular. The con ilia is gamopetalous, and on
it are situated the stamens which, unlike those of the
male Hower, vary in number from one to three. The
anthers contain abundant pollen, and the numerous
seeds produced by the hermaphrodite flowers were
tested and found to possess a high germination capacity.
The fruits weigh about 6 oz., and are always longer
and less globular than those pi-oduced by the female
flower.

The main point of botanical interest, however^
which results from these observations, is the fact that
all the different transitional stages are to be seerj

between the male and female flower; but for a propeg
appreciation of this, reference must be made to the
excellent drawings which illustrate the text.

Tapping Rubber Trees by Electricity.

A Oerman inventor, resident in Peru, claims t«j

have constructed an electrical appliance which will tap
rubber trees and coagulate the latex. The matter
is dealt with at some length in the India Rubber
World for December 1, 1912 The actual method of

working of the tapping and collecting device is not very

clearly described, but the general arrangement and

management of the system is briefly as follows.

Hollow iron channels, divided into a series of sections,

are placed upon the trunk of the rubber tree. Within
these sections are pricking devices which work in-

dependently, so that different areas can be tapped at

ditl'erent intervals. Within the sections are receptacles

containing on acid preparation where the latex is-

coagulated into rubber.

It is stated that trees fitted with the apparatus
need not be visited until the expiration of sixty days,
and on a large tree where there may be nine of these

devices—each with thirty cups
—there will be 270

lumps of coagulated rubber waiting for the gatherer.
The electric power is generated at a central

station and distributod from tree to tree by insulatecE

wires. In putting forward the advantages of the

system no mention is made of the cost of erecting and

maintaining the central station—a great expense unless

water-power happens to be available—but the system
should certainly ])rove economical as regards labour, and

provide a convenient method of tapping trees situated

in inaccessible places; it should render practicable the

tapping of trees at the time of maximum flow of latex,

namely, before sunrise; and the small punctures m.ade

by the device reduc?'the time required in ordinary

practice for the bark to heal.

On the whole, it appears that the invention has

possibilities, particularly in tropical forests where

extensive, and not intensive, methods of colloction arc

likely to prevail.
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INSECT NOTES.

SUMMARY OF ENTOMOLOGICAL
INFORMATION IN THE AGRI-
CULTURAL NEWS IN 1912.

In the Ayiiriihura! iV- «< for January G, 1912 (see

Vol. aI, p. 10) a brief summary wa>i given of the information

put forward during the year 1911. In a similar manner it

4S now proposed to summarize the information relating to

•jntomological subjects given in this journal during 1912.

In the number for January 20, the Insect Notes con-

visttd of a brief review of the insect pests of the preceding

year, the information being obtained, in response to a request

by the Imperial Commissioner, from the agricultural rfficers

in the several islands. The succeeding infoimation given
htre will deal with the insect pests of the different chief

crops.
sui;.\R. The froghopper of the sugarcane {Tonias})is

'•aria) has been a serious pest in Trinidad for several years.

Information in regard to this insect was presented in an

article entitled Entomology in Trinidad, where the results of

certain experiments in burning canes in the fields and the

Brass-grown traces are given, as well as of those in the use

'jf the froghopper fungus. (Metarrhizimn anisopliai-). The
best results in burning were obtained in those fields where

the canes were cut and then burned. The froghopper fungus

appeared to be doing good work. Mention is also made of

the Me.xiean predaceous bug (Castolns sp.) which had been

introduced as an enemy of the froghopper. This article

appeared on p. 314.

The brown hardback (PhytaJus smithi. Arrow), or the

>,ugar-cane beetle as it is called in Mauritius, is the subject
of the Insect Notes on p. 90, and is briefly mentioned on

pp. 234 and 314. In the first of these references, the

>;normous numbers of this insect captured and destroyed are

mentioned and a brief accoun . is given of the method of collec-

tion. It is also .stated that the insect in Barbados is identical

with the Mauritius species. In the note on p. 234 mention

is made of the discovery in Barbados of a parasite of the

brown hardback. This parasite is a black wasp which was

identified as 2'iphia parall'-Za, Smith. On p. 314, further

reference is made to the numbers of the beetle captured in

Mauritius. The total catch for the season amounted to over

26 million, while the greatest catch for any one day (or night)
was something less than 3 million. The weight of these

fmormous numbers of insects is of interest: it is said to have

amounted to about 20 long tons and about 1,.540 tt). res-

pectively.

During the year a new pest of sugar-cqjie was reported
from St. Croix in the Danish We.st Indies. This is Stnttequs

/itaiius, a brown beetle the larva of which is a large, whitish

grub living in the soil and attacking the >inderground portions
of the cane.

The weevil borer {SphenophorM o'>sritns) as a pest of

sugarcane is mentioned in an article entitled Economic

Entomology in Fiji (see p. 218). This appears to be the

pr.ncipal pest of sugar cane in Fiji, where it is controlled by
means of baits of small pieces of snlit caric distributed on the

ground to attract egg-laying female.'j. The baits are collected

and burned when eggs have bcpn laid in them.

Two articles based on a report on a vieit to St. Kitts

(pp. 282 a.id 298) also mention insects which occur as pests
of sugar-cane. The chief of these are termites, provisionally
identified as I'ermes Jla"ipes, which cause .serious injury to

canes on a limited area in that island. Another insect,

Lachiiosltnia patvuelis, occurs in abundance in the soil of

cane fields in the locality where the termites are known.
A root borer also recurred in these fields. This was the larva

of a weevil, and although an adult was not reared from the

larva, circumstances seemed to indicate that it might be a well-

known greyish brown weevil* which occurs throughout the

Leeward Islands, where it feeds on the leaves of citrus plants,
and is commonly to be found hiding in pigeon pess, and oiher

bushy plants growing in the vicinity of cane fields.

The sugar cane insects of Hawaii formed the subject of

an article which appeared on p. 74. This was a review of

Bulletin 93 of the IJnited Statps I >epartinent of Agriculture,
Bureau of Entomology. The leaf hopper {Ptrkinsielfa,

sacc/iaricida) is the principal pest of .'ugar-cane in Hawaii,
the damage done by this insect in 1903 and 1904 having been
estimated at about §3,000,000. In more recent years this

loss has been greatly reduced, largely by means of natural

enemies which have been employed under scientific control.

The occurrence of the cane tly [Delplia.i xncc/iayirora) in

Martinique in 1910 is mentioned at p. 234.

COTTOX. Perhaps the most important feature in con-

nexion with the pests of cotton during 1912 is the discovery,

by the Entomologist of this Department, of the leaf blister

mite {Eriop/ii/es (/ussi/pii) in Barbados. This mite has been
known in other West Indian islands since 1903, but until the

early part of 1912 it was not known to occur in Barbados.

After its discovery, however, investigation revealed that it

was widely distributed in the island and that it had probably
existed there for more than one year, but had not been

observed and reported. References to this occurrence are to

be found at pp. 90 and 106.

The cotton worm in the United States in 1911 was the

subject of a note (see, p. 260) in which the theory was
advanced that the unusual outbreaks of this pest in the

I'nited States in 1911 resulted from migrations of the adult

insect, presumably from Mexico and Central America or the

West Indies. The occurrence of the cotton worm in Trinidad

is referred to in the article already mentioned ( l-^ntomclogy
in Tiinidad; p. 314).

Reference is made to experiments with the cotton boll

weevil in Cuba (see p. 170), where it is said to have been-

found that by late planting and the destruction of cotton

plants, as soon as the crop is harvested, cotton can be groWn
satisfactorily even though boll weevil is present. In the

United States, however, early planting has produced moFe-

satisfactory results than late planting.
The occurrence of a weevil in German East Africa, which

attacks Caravonica cotton in a manner similar to that in

which the boll weevil attacks Upland cotton in the United

States, is mentioned at p. 266.

li.^NANAs. Insects aitack'ng the banana have been dis-

cussed at pp. 170 and 218. Both these references are to the

occurrence of the banana weevil [l>i>heiiopli(n-us sordidiifi) in.

Fiji, which is of interest because, while this insect is

a serious pest in that place, it occurs in the West Indi' s

without attracting any very special attention.

COCO-NUTS Bests of coco-nuts have been referred to in

three places during the year. In the article on Economic

I'^Dtomology in Fiji (see p. 218) mention is made of several

coco-nut pests.

A iiew species of white lly (Aleyroihrns ilestriicl'ir}

attacking coco-nuts is recorded from the Philippines. Another
article referiing to coconuts in the Philippines, entitled

Protection of Coco-nut Palms from lieetles, appeared at

p. 378. It gives an account of legislation having for its

object the control of coco-nut beetles, Oii/ctes rhinoceros and

A'/ii/nc/top/ii,rus ferrugineui, by compelling owners to destroy

Since identitied as Exophthahtvis esxirieus.
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trees which are dead or dying as a result of attacks of

these beetles.

lor.x. The com ear worm (Lap/ti/f/ma Jrufjiperda)

occurred in unusual numbers in llie Southern United .States

tluring 1912, and in Tiinidad also it was more than ordin-

arily abundant. An acccunt of ihise occurrences was given
on p. 346.

MANGOES. Sevtral species of fruit Hies attacking mangoes
were mentioned in an article entitled Mangi I'ests in the

3'hilippines (.see p. 106); other in.sects capable of cau.sing

.serious injury to mangoes mentioned in the same article are

the so-called mango flies—two species of the genus Idiocerus.

These are Hemipterous insects wliich with their sucking
uioutli parts damage the buds and tender twigs.

O.*c.\o. The method of trapping the cacao beetle (Sh ii-n-

stoma dtpre'Hii III) which had been found successful in Trinidad

was described on p. 31 -i.

This account will be continued

CHANGES IN CALCIUM CYANAMIDE.
A paper dealing with thi- changes in caiciuni

cyanamide in a temperate climate is thus abstracted

in the Bulletin nfthe Bureau of Agricultural Intelli-

gence and of Plant Diseases for October 1912:—
Calcium cyanamide, esjjeci illy if it is in a more or less

moist medium, ab.soibs a certain amount of water and

carbonic acid which go to increa.se the weight, and result

con.sequently in a reduction of standard; it is doubtful,

however, whether in correspondence herewith a real and

.genuine loss of nitrogen must be assumed to take place.

Taking up this question, the writer has carried out

a series of researches on three specimens of calcium cj'ana-

inide kept for periods of twenty-five and fifty days, both

jn a dry and a moist medium. The losses of nitrogen were

eslimated directly, by collecting and ascertaining the quantity
of ammonia given c.ti' during the experiment; indirectly, by

making a determination of the nitrogen before and after the

•experiment, with an innovation in the method inasmuch as

the determinations made after the experiment were carried

out on quantities of material weighed before the experi-

ment, and afterwards submitted in their entirety to analysis,

so as thus to obtain the real and actual loss of nitrogen,

independently of any variation of weight undergone by the

fertilizer. In both cases the specimens were kept in bell jars

through which a slow current of air driven by a fan passed.
The results obtained show that calcium cyanamide df^es

etiectively undergo a loss of nitrogen, which, however, even

in a moist medium is very small. In this experiment the

material was spread out and broken up, so that it had a large
surface expo.sed to the action of the moisture which causes

the loss of nitrogen, while under real practical conditions this

does not take place, nor is the material kept in media

saturated with moisture; for this rea.son, the writer is of

opinion that in practice the losses to be apprehended will

be almost ml or very small, especially if the medium is not

•very moist.

In a second series of enquiries carried out on the same
materials and under the same conditions, the writer concerned

him.self with the variations undergone by nitrogen in the

cyanamide form. From the results he notes that nitrogen in

this form undergoes constant diminution in the course of

time; this diminution, though small is a dry medium,
increases considerably in the open air, and may result in the

almost entire disappearance of the cyanamide form in a moist

snedium. He therefore thinks that in calcium cyanamide the

progressive conversion of the nitrogen in the cyanamide form

into other forms, which remain in the manure, is produced by
the action of moisture.

Finally, in a third series of investigations, the writer

studies the course of this transformation in the aqueou.s
solution of calcium cyanamide, likewise extending his atten-

tion to the dicyaniliarnide form. He works with concentra-

tions of 1 per cent, and •'> per cent, at a constant temperature
of 27° C. The percentage of cyanamide and dicyandiamidu

nitrogen, determined at variou.n intervals of time, are summeil

up in a table and re['resented graphically in two diagrams:
which show:—

(1) That the cyanamide form diminishes continuously
until com[ilete disappearance, with greater speed in the more

concentrated solution.

(2) That the dicyandiamide, which is nil or almost nil

at the start grows rapidly to a maximum, after which it

diminishes continuously, and the phenomenon is more pro-
nounced in the more concentrated solution, in which thfe

formation of dicyandiamide is greater.

A notable fact in these solutions is the formation of crys-

tals of calcium hj-drate, while the formation of ammoniacal

compounds does not take pi ice; a mixture of two or three

different crystalline forms of deliquescent nitrogenous

compounds, melting below 100° C, which was isolated from

the solution, appears to contain the final forms into which

the nitrogen of the calcium cyanamide passes. It must

be held, therefore, that the conversion of the cyana-

mide in the soil must not be attributed exclusively to physico-

chemical causes determined by the presence of zeolites* and

colloids! in general, but must in great part be due to the

action of the calcium present in the substance.

A Work on Tropical Products.—There has

been [jublished lately, in (lernian, an aid in botany for

planters, colonial oflicers, business men in the tropics and

travelling investigators {Jiolaiiiarhes llilfsliuvh fiir Plian\vt\

KiiloniaVmniUi', TropinknutJi uti and Forschunijsri'isende), by
Dr. Hubert Winkler. This is reviewed in Dn- Tropetipdan.'-r

for December 1912, which commences by emphasizing that

the want has long been felt for a book in which the unpro-

fessional man may find, in a closely abbreviated form and

alphabetical order, the most important facts concerning usefuV

tropical plants. The book is stated to be to a certain extent

a counterpart of Ferdinand von Midler's .'^ilert Extra fropicil

Plants, which is no longer published in English, but has been

translated nevertheless into ( lerman; it is now so out of dat»?

that it requires to be rewritten. The work mentioned actually

dealt only with extra-tropical plants. Winkler's book is really

concerned with tropical crops which possess importance from

the standpoint both of Germany and her colonies.

The greater part of the book contains descriptious of the

crops and information concerning their culture, uses, and so

on; and there is given a detailed table, in the order of the

botanical names of the plants, carefully arranged, together with

the common names; another table classifies the matter under

the names of the products. The book is stated to be

cheap, and it is expected that it will have a wide sale, par-

ticularly as a supplement to the statistics concerning raw

materials that are found in the libraries of large com-

mercial firms— those engaged in trade as well as those

concerned with planting. The work is published by the

Hinstorttsche \'erlagsbuchhandlung, W'ismar.

Minerals soluble in acids, in which most of them deposit

silicii.

tSuhstJvncos which pass .inly exceedini-dy .slowly throu-^l*

a piirous mcnibrane.
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GLEANINGS.

The distribution of plants from the Antigua Botanic

>-itatioii during December 1912 comprised: cane cuttings

12,900, limes 3,021, onion sets 2,500, cocoHUts 250, and

miscellaneous plants 131.

It is announced in the Diarlo OJKcial, Brazil, that an

experiment station for coltongrowing is to be established in

one of the districts of the state of MaranhTio, for the purpose
«of encouraging intensive cotton-growing.

There was a large deficiency in the rainfall of Dominica

during last year, as is shown by the fact that the total pre-

cipitation received at the Botanic Station was G375 inches

as compared with 97 2G inches in 1911.

For the year ending September 30, the total sugar con-

sumption of Europe was -1, 6.59, 000 tons. For the year
1910 11 it was 5,2-12,000 tons. Great Britain still leads the

nations and consumed 1,888,000 tons during the past year.

(From the Louisiaim Planter, December 'iX, 1912.)

With regard to the introduction and extension of crops
in St. Vincent, it may be mentioned that during last month

7,000 coco nuts were imported from St. Lucia and fumigated
for planting purposes, and that 1,000 seeds of Ilnvea ln-asil-

icHsis were reoeived as well by the Agricultural Department,
from Singapore.

Colonial Reports
—Annual, No. 738, shows that the

exports from Northern Nigeria by way of the Itiver Niger

during 1911, were valued at £59-1,083, against £308,700

during 1910. Among the principal articles causing the

increase was rubber, the value of which rose from £37,900
in 1910 to £53,511 in 1911.

A Bulletin received from the Director fJeneral of the

Department of Agriculture, Egypt, shows that the cotton

crop in both Lower and L^pper Egypt was expected, on

December 1, 1912, to be above the average... In Lower

Egypt the first picking has been especially heavy, but subse-

quent pickings did not yield as much as had been.anticipated.

A report of the Goat Show held at Queen's Park by the

]Jarbado3 Goat Society on December 18, which has been

received from the Secretary, shows that the prize of ^'lO and

a diploma of merit otl'ered by the Commissioner of Agricul-

ture were won by .^Ir. L. A. Stoute's goat, Handsome. This

animal is onehalf Toggenburg and three-eighths Anglo-
Nubian.

In a monograph prepared by the Director-General of
Commercial Intelligence, India, and entitled Burma Bice, it is-

shown that, out of an export from i5ritish India of 2,256,068-
tons of rice, 1,7 19,576 tons came from Burma; this proportion
is over three quarters of the whole. It appears in addition
that I'.urma supplied 634 per cent, of ihe rice consumed by
the Western World.

At a meeting of the Nevis Agricultural and Commercial

Society, held on December 21, it was decided to hold aa
agricultural show on the 30th instant. It may be mentioned,
as of some interest, that a supply of Paris green and lime
has been stocked by the Government in the island, as a result

of recent experience in the want of the insecticide to control
the cotton worm.

The Commissioner of Agiiculture has been informed by
the Acting Colonial Secretary, Antigua, that the certificitea

gained by the successful candidates in the recent examina-
tions held in connexion with the licading Courses of this

Department will be presented to them by His Excellency the
Governor of the fAxward Island", at the Agricultural Show
to be held in Antigua on February 20.

It is stated by the Agricultural Superintendent in

St. Kitts that the cane crop, in the northern district where the
rainfall has been maintained, has made useful progress and
that the prospects for the coming season are very good. la
the Basseterre district, the canes have greatly recovered from
the drought, but are still very backward for the time of the

year, and require heavy rains for their proper growth.

The Tenth International Congress of Agriculture will be
held at Ghent from June 8 to 13, 1913, at the same time us

the International I'.xhibition. The subscription for member-

ship is 16s. Further information may be obtained from
M. Vandervaeren, A.'^sistant General Secretary, 228 Chanssee

d'Alsemberg, Brussels. The Congress will be divided into

live sections, dealing with rural economy, the science of agri-

culture, animal industry, rural engineering, and forestry.

The typhoons have done tremendous damage to the
Formosa sugar crop, and at one time it was calculated that

the decrease would bo no less than 10 per cent. Later reports*

are, however, not so bad, and it is now anticipated that only
a 30 per cent, reduction will be experienced and that the
total crop will amount to 1,700,000 piculs (101,200 tons).
Last year's production of the thirty-three sugar factories at
work was 179,000 tons. (I'he Iiitcrnattnii'il Saijar -fou: iinl,

December 1912.)

An account is given in 'JVi/smaiiiiia, I9I2, No. 2,

p. 92, of a trial of daily and alternate daily tapping of Hevea.
The number of trees in the expeiiment was 600, divided into

two lots of 300. In the first quarter of March 15 to Dscem-
ber 14, one lot was tapped daily and llie other lot every other

day. In a similar second period the treatment was reversed, and
that of the first period resumed in the third; while there was
a fourth similar period in which the treatment of the second
was repeated. The table of results shows that daily tapping
gives a much higher yield of rubber than tapping trees every
other day.
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STUDENTS' CORNER.

In continuation of the notes on economic matters

relating to estate management, which list appeared in the

Aijrictdtiiral Xcws, Vol. \1, p. 319, the student';! attention

is now directed to the subject of the grading, packing and

transport of agricultural produce.
In central sugar factories, owing to co ope^itive and

labour-saving methods, and chemical control, the grailing,

packing and transport of produce attains a high standard of

etticiency. P.ut the student will not fail to uote that in

supplying the central factory
— which can be regarded as

a local market— the same principles apply in sending to the

mills healthy, well packed and uniform sugar cane. In this

connexion, also, the variety of cane is of importance.
In the case of cotton, the grading is entirely in the

hands of the grower, the packing and shipping are done by
the central ginneries, or the exporting may be done through
individual agents. (See Agrictdluml. Xews, Vol. lY, p. 273;
and the AJSC of Cotton Cnltivatioii, Pamphlet Series, No. 4.5.)

P)Ut, as the student will realize, it is in connexion with
the more peri-shable agricultural produce—fruit— that grad-

igg, packing and transport demand the greatest consideration.

The public taste in large communities has become cultivated

and critical: the demand, say, for a pound of oranges, to day,
means the demand for a pound of oranges of a definite variety,
uniform in size and condition. The force of this demand
affects the retail tradesman, the wholesale buyer and, finally,
the cultivator. The grading, packing and transport of fruit

is dealt with very fully in the following articles: Packing
and Transport of Fruit, ll'rs/ Indian Bulletin, Vol. I, p. 296;
Cold Storage of Fruit, West Indian Bnlletin, Vol. V, p. 117;

Kegulation of Quality of Exported Fruit, Went Indian Bulle-

tin, \a\.\l\l, p. IBI; Jamaica Fruit Trade, West Indian

Bull'-tin, Vol. II, p. 2G3; Packing of lixhibits. Agricultural
News, Vol. IX, p. 130. Reference is also made to the 'Fruit

and Fruit Trees" columns in the Agriruttural News.
Consideration of the perishable nature of agricultural

produce suggests the question of insurance. Apart from the

insurance of shipments, there is the insurance of cultivations—
particularly sugar cane—and of buildings and live stock.

Mutual insurance of live stock is worthy of consideration,

particularly as regards those islands where land settlement

schemes have largely increased the number of peasant propri-
etors. The following articles should be referred to in con-

nexion with agricultural insurance: Aijririiltural N'ews,Yo]. V,

p. 390; VII, p. 18.5: IX, p. 1. Also the publications of

insurance companies should be consulted.

It should be stated that of the following questions the
intermediate and final are based upon notes given in the

Agricultural X /'«, Vol. XI, p. 349.

Questions for Candidates.

Preliminary Questions.

(1) How would you show that plants (a) take in,

(b) give off, water'

(2) -Mention as many uses of roots as you can.

Intermediate Questions.

(1 ) Where a two-horse team draws 3,000 lb
,
a three-horse

team draws .5,000 ft). Discuss the reasons for this ratio of

2:3:: 3,000 : 5,000: and make diagrams to show how you
would attach the animals to ihe vehicles in each case.

(2) State how you would measure the area of a field.

Final Questions.

(1) What do you understand by agricultural law? Give
a short account of the plant disease legislation in your own
island.

(2) Make a cross section diagram, approximately to

scale, of any well constructed cattle shed you have seen.
Xaiue the different parts .and give measurements. What
would be the approximate cost of such a building, constructed
to accommodate twenty animals.' What sanitary arrangements
would you enforce in the construction and managemecit of
such a building.'

VEGETABLE SILKS.
The nature and production of one of the vegetable silks,

namely silk cotton or kapok, has already been described in the

Agricultural Neivs, on page 324 of this volume and in other

places. The present article ia based upon useful information

concerning vegetable silks in general which appears in the
Bnlletin of the Ihirean of Agricultural Intelligence and of
Plant Diseases, for September 1912.

It appears that attention has been recently directed
toward the utilization of various fibres other than kapok and
akon, the outcome of a discovery that the preliminary chemi-
cal treatment, necessary before weaving, can be applied to the
new fibres in question.

The fibre of Chlorocodon Whi/teii (see Agricultural N'eivs,
Vols. X,

p._ 285; XI, p. 280) is" considered first, and it is

stated that it was tested at the spinning factory of Chemnitz
and found to be of good quality. The above-mentioned
plant is a liane which grows in the neighbourhood of Amani,
though not in sufficient <]uantities to make its exploitation
in a wild state a profitable undertaking. AVhetheir its culti-
vation will pay or not will be proved when the experiments
begun at Amani are Ijrought to a conclusion.

The fibres which cover the seeds of Funtumia elastica
were thought well of, as also were the brown fibres of
Bomhax rliodognapltilon, a tree which is fairly abundant in
the forests of German East Africa.

With regard to the production of akon two species,
Colotropis procera and C. gigantea are of interest. The
latter species is distributed from India to South China and
the Malay Archipelago, while the former has also been found
on the steppes of l<>ist Africa, especially io the German
Colonies. The two species differ very little from one another
but C. gigantea yields a rather better grade of fibre than
C. procera. Hitherto akon has come almost entirely from
India, but there appears to be no reason why the industry
.should not be gradually established in other parts of the

Tropics. (See Agricultural Neirx, Vol. XI, p. 364.)
The fibres so far considered are obtained from plants

growing in the wild state. It will be remembered that the
characteristic feature of kapok production is the fact that the
trees are frequently cultivated. Kapok is, of course, a com-
mercial term, and the vegetable silks included under this

term are derived from Briodendron aufractuosam (the silk-

cotton tree of the West Indies) and Bomhax sp. The seeds
of Eriodendron anfract uosnm weigh nearly twice as much
as the fibre and contain 23 per cent, of oil, about 20 per cent,
of which can be extracted with good machinery. This oil,

which is used principally in the manufacture of tallow, has
fetched of late years from £14 to £24 per ton. The cake
can be used as manure, but it contains only 4 per cent, of

nitrogen. The wood of this tree is also of commercial value; it

is exported to Germany where it is much used for veneer work.
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FUNGUS NOTES.

A DISEASE OF TANIAS.

Information is given in the Joitri'al of tlu Jamaica Ayri-
ctiltwa! Society, for November 1912, in regard to a disease

of the Tania, or C'ocoe, as it is called in Jamaica, which

appears to be widely distributed in that island. It seems

that some varieties of tanin, for iij.-Ntance 'Sinkil', 'White Jack'

and 'Bamboo', are particular}- su.sceptible: whereas the tania

known as 'Sally' is very rarely attacked, even when planted
in infected soil.

The disease has been investigated by Ashby, recently

Bacteriologist and now Microbiologist to the Jamaica Depart-
ment of Agriculture. His account of the disease is as follows:—

'The disease is the dry rot caused by a fungus not

described by mycologists elsewheie. I have only found it on

samples of the Commander variety of cocoe from several

places in Portland and St Mary. The name I have given to

it i.s I/orinixciinn ro/orasiae. The fungus enters the water-

conducting system and stops it up, in part causing an effect

resembling drought; in time the water-conveying strands turn

brown and give the characteristic appearance to the cocoe

when it is split open. The tissue shrinks and split.s internally,

and when the split extends to the surface, insects, worms and

other fungi gain entrance and increase the rot.

'The parasite can only gain entrance through a wound in

root or tuber, if not already present in the ".seed" or "eye"

(an analogy from the "Irish" potato).

'The disease gains entrance then:—
(1) From the seed used for planting in which it is

present invisibly to the naked eye.

(2) By infection of the fresh cut surface of the "seed''.

(3) Through any wound of root or tuber, however small.

'Xo. (1) is a very general source of infection. The

fungus extends in the water conducting strands much beyond
the parts which become brown: if a diseased cocoe is used

for planting, no matter how carefully the visibly diseased

parts may be cut away, the fungus may still be present in

the apparently sound portion and from this, extend into the

buds which grow into the new plant. It is also evident that

a cutlass or any knife which has been used in cutting up
diseased cocoes will infect the surface of an otherwise sound

"seed'' and also propagate disease

'I believe that this disease has spread over large areas,

and is still extending, as the result of the use of diseased

"seed".

'With regard to (3), land which has raised a succession

of more or less diseased crops of "Commander' will be

saturated with the disease which is preserved in every

fragment of decaying root and tuber 'eft in the soil; a wound
on root or tuber caused by insects, grubs, or worms, however

small, would then make the chance of infection strong. In

dealing with the disease two principles must be ob.served

therefore:—
(1) Xever plant from diseased material, no matter how

slight the visible attack.

(2) Cease to grow the variety in question on land in-

fected by disea.se; this must hold until experiment has shown

how long the fungus retains its vitality in the soil.'

It might be added that Massee ascribed the cause of

C' locasia disease of Tanias to Fei-onof/iora iricliotnmi

(Mass.). In the early stages of this disease a tuber when cut

across shows ^ number of yellow dots cr points which corre-

spond in position to the vascular bundles; these become

darker in colour as the disease progresses and finally the

entire substance of the tuber, with the exception of a thin

peripheral portion, becomes blackish in colour and decayed.

Although these symptoms possess points in common with
those described by Ashby, it is quite possible that two
diseases exist and tha,! each is caused by a different fungus.

^EW SOURCES OF PAPER.

Of all raw material, a new fibre is perhaps the most
diliicult to introduce to the market; it has to be as good and
as cheap as (often better and cheaper than) one of the old

fibres, and it must be produced on a sufficiently large scale

to make its supply uniform. In the case of a fibre possessing
exceptional qualities the difficulties attending its commercial
introduction arc reduced, and this applies to some new
sources of paper which have recently received attention in

the Kcir nullit in, Xo. 'J, 1012.

Early last year, Messrs. Clayton Beadle and Stephens
drew the attention of Kew to the value of Hedyrhium
i-oroiiari 111)1 as a source of material for paper-making. This

plant, a member of the Xatural Order Zingiberaceae, to

which ginger belongs, is a native of India; but is also

recorded from Central America, the West Indies, New
Zealand, Mauritius and West Africa. It flourishes only
under tropical swamp conditions, and large areas covered
with this plant are to be found in Brazil. The plant is

characterized by the horizontal tuberous rootstock which
bears erect elongated leaf stems 3 to 5 feet high by 'l

to li
inches thick. The atrial portions of the plant are not unlike

those of the maize in general appearance. After cutting
down the stems it is found that four to five months must

elapse before a fresh growth of stems is made. The specific
characters of the plant are: Inflorescence ellipsoid or ovoid;
3—5-flowered bracts which are densely imbricate (overlap-

ping) in 5— S-spirals. Staminodia (barren stamens) oblong-"

lanceolate, white. Labellum (strongly developed petal)

widely obcordats (inverted heart-shaped) white, with yellow
sometimes near the base. Filament white.

Having satisfied themselves as to the good qualities of

Hedychium fibre from dried material received from Brazil,
^lessrs. Clayton Beadle and Stephens matle further investiga-
tions with fresh green material obtained from growing plants
at Kew. In a letter to Kew, ^[es.•rs. Clayton Beadle and

Stephens wrote: 'I^apcrs produced from this fibre have even

greater tensile strength than the strongest manila papers

produced. The strongest manila papers have a strength of

6,000 to 7,000 metres ''breaking length . Tliis paper has
from 9,000 to 10,000. Its elasticity and folding qualities
are exceptional. Moreover, it can be made to bear ink and

jiossess parchment qualities without any sizing or other

special treatment.

'The reason for this we find to be due to the presence of

the cells associated with the fibre, which are of a semi-gela-
tinous nature, when chemically treated, and dry into the

interstices of the paper ami produce natural parchment.'
The following is an extract taken from a paper recently

l)resented to the Eighth International Congress of Applied
Chemistry by Messrs. Clayton Beadle and Stephens 'We
draw attention to this fibre as we believe it may become of

great industrial importance to the paper trade. Where
circumstances are congenial to its growth the plant spreads to

the exclusion of all other vegetable growth by means of its

rhizomes so that it can be harvested at least once a year,

producing a heavy crop. It is an ea.sy pulp to manipulate.
It is caj able of producing a paper of exceptional strength and
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can be worked either bleached or unbleaclied. The fact that

the paper in its natural state, without the addition of any
materials whatever, can be made to possess grease-proof and

self-sizing cjualities is a point of commercial importance.'

These investigators have also dressed some of the fibre

from the green stem, and the tensile strength tests indicate

that it is almost exactly similar in .strength to the best pure
manila hemp which is the only fibre than can be used in the

self-binding reaper machine. It might be added that manila

hemp is practically a monopoly of the I'hilippine Islands from

which the export was 121,6.)7 tons in 1904 valued at

£4,188,83.5: but this has declined to 140,208 tons valued at

£3,025,03G in 1911.

In view of the valuable nature of Hedychium two other

members of the same Natural Order, Amomum In laisphenriuii,

and Alpiiiifi nutnus, were submitted to Messrs. Clayton
Beadle and Stephens for examination. It would appear
from this report that these two species, particularly Amomiuu
hemisp/iericmn, could be made to produce a strong brown

paper with a long tear, and although less valuable than

Hedychium these species might prove very useful sources of

material for paper-making.

Anwmum hemisphericum is a native of -Java. Alpin'm,
nutans is recorded from Hong Kong, Formosa, Cochin China,
the Eastern Himalayas, and the Malay Peninsula. It is also

known from the West Indies, Cuatemala, Venezuela,
Surinam and Brazil, but like Hedychium it has probably
been introduced into the Western Hemisphere from the East.

EXPORTS FROM ST. VINCENT, 1911.

The following intorraatioii is taken from the

Report of the Supervisor of Customs, St. Vincent, for

1911, which was gazetted on November 28, 1912:—
The value of the exports to the United Kingdom

amounted to £73,378 as against £63,981 for 1910, showing
an increase of £9,397.

The value of exports to British Possessions were £42,106
as compared with £35,306 for the previous year

— an increase

of £6,860.

Exports to foreign countries amounted in value to

£3,081, as against £1,893 for the year 1910—an increase of

£1,188.
The following table shows the values of exports according

to the classification recently adopted:
—

Class I. Food, drink and tobacco £60,102
Class II. Piaw materials and articles"! ,,, _„ ,

•
1 f » J 4o, ( d4

mamly manufactured I

'

Class III. Articles whoU)' or mainly I
.

^^.,

unmanufacturedj
''

'

Class IV. Miscellaneous and unclas.s-")

Class V. Bullion specie

Total

ifiedj
1,046

9,131

118,625

Under Class I, the principal article is, of course, arrow-

root, the value of which amounts to £40,429; cacao is valued
at £5,069, live stock at £4,071, ground nuts at £1,000,
sugar and syrup at £5,743, and vegetables at £1,455. All

the above are the produce or manufacture of the Colony.
Under Class II, the principal item of export is cotton

valued at £41,019. Cotton seed is valued at £3,851.

Under Cla.ss 111, the only item of any importance is

cassava starch valued at £1,268.

Class IV does not call for any special comment.
Class V is composed of:—

Bank notes £3,932
Silver 5,198

The following cxport.s have increased in value to an

appreciable extent:—
Article. Increase.

Arrowroot £10,339
Cacao 937

Sugar and syrup 1,936
Cotton 3,210
Cassava starch 488

Specie (including bank notes) 2,601

In the case of arrowroot it is significant that while the

exports have decreased in quantity to the extent of

1,038,595 lb, the value is £10,339 in e.xces3 of that for

1910. This is due, as regards quantity, to the fact that

exporters have held back much of the year's crop for reasons
of their own, and as regards value to the good prices which
have been ruling throughout the year 1911.

The value of the following articles of export show
decrease:—

.'Article. Decrease.

Molasses £1,482
Ground nuts 683

Vegetables 289

In the case of each of the above articles I believe the
reason for the decrease to be the same, namely the appropria-
tion of larger proportions of arable land for growing of
cotton and arrowroot on account of the higher prices prevail-

ing for these articles.

In this connexion it will also be noticed that the local

consumption of wheaten flour has increased largely as is

evidenced by the considerable increase in importation of this

article during the year, flour taking the place of vegetables
where the supply failed to meet local demands.

In conclusion I would draw attention to the fact that
the values of exports of the Colony exceed the value of its

imports to a marked extent, which under the circumstances

existing in St. Vincent may be taken as an indication of

improved economic conditions and an unmistakable sign that
the Colony is journeying towards prosperity.

An abstract of a paper in the Experiment Station Record
for July 1912 gives the results of experiments dealint^ with
the time of the leaf-fall of .some tropical trees; they were con-

ducted at the Peradenyia liotanic Ciarden and Experiment
Station, Ceylon, and elsewhere. It was shown that if the
trees are pruned in the last month of the year, new leaf-

growth is formed in December, which does not fall in the

normal period for the loss of the leaves. This led to the

conclusion that the normal leaf-fall of the trees observed is

not due primarily to external conditions, but that its cause
lies in part at least within the plant. It may be stated that

the matter is summed up, in Schiraper's Plant Geography,
p. 245, in the following words: 'Such case.s of the loss and
restoration of the leaves independently of the season of the

year can only be due to internal causes. Frequently such
a leaf-fall is a sign that the tree is preparing to blossom,'
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MARKET REPORTS.

London.—Tub Wkst Imha Committbk Circular,

December 31, 1912: Mtssrs. E. A. de Pa-;~ ,\: Co.,

December 20, 1912.

Arrowroot— ."](<. to ."></.

Balata—Sheer, 3/fiJt ; block, 2/Glt per ft.

Reeswax—£7 10s. to £7 12s. 6^.'

Cacao—Trinidad. 71/- to 7!>/- per cwt. ; Grenada, (15/-;

Jamaica, oil 6 to 65/-.

Coffee—Jamaica, 71/6 ti> S:i/-.

Copra—West Indian, £27 los. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 15t/. to 19i/.

Fbcit—^o quotations.
FrsTic—No iiuotations.
Oinoer—48s. to t)5s.

Isinolass—No ([uotations.
HOXEY—No ([Uot.ltiolls.

Lime Juice—Haw, Si/, to 1/2; concentrated, £18 5s. to

£1S JOs.; otto of limes (hand-pressed), no quot^ition.
Loowoon—No quotations.
Mace— l/!t to2,y..
KCTMEOS— 4|(/. to 5JJ.^'

)2,'aO
line hard, 4/7-; fine soft, 4/3i; Castilloa,KCBBER— I'aia

4/ per lb.

RcM—Jamaica, 2/1 to 0/-

ScOAR—Cryntals, 17,'-l to 20/-; Muscovado, 11 6 to 14/6;

Syrup, 10 9; Molasses, no quotations.

New York.— Mes.srs. Gillespie Bros. & Co., December

13. 1912.

Cacao—Caracas, 15c. to lo^c; Grenada, 14c. to 15c;

Trinidad, 15c. to 15|c. per lb. ; Jamaica, ll|c. to 12ic.

Ooco-NUTs—Jamaica, select. $3:iOO to S3400; culls,

$1!)-00 t.. $2000; Trinidad, select, ?3300 to $34 00;

culls, Si!l-UO to §20-00 per M.
Coffee—Jamaica, 15^0. to 16i,'c. per ft.

OisoKR— 8|c. to 12c. per lb.

Goat Skins—Jamaica, 58c.; Antigua and Barbados, 46c.

to 4Sc.
;

St. Thomas and St. Kitts, 43c. to 46c.

per lb.

OraI'E Frcit—Janmica, SloO to §200.
Liues—So 00 to $.T-75.

Mace—l»c. to 52c. per ft.

NcTMECS— no's, 14c.

Orasges—Jamaica, $l'2."i to 8175.
Pimento— 4 jc. per ft.

SroAR- Centrifugals 96°, 4"05c. per ft.; Muscovados. 89°

305c.; Molasses, 89°, 3'30c. per ft., all duty paid.

Trinidad,— Messrs. Gordon, Grant Ji Co., January G,

1913.

Cacao-Venezuelan, $14-75 per fanega; Trinidad, $1:: 75

to $14-50.

Coco-nut Oil— 90c. per Imperial gallon.

Coffee—Venezuelan, 15c. per ft.

Copra- $4-25 per 100 ft.

Dhal—S:i75 to §4-00.

Onions— $1-50 to ?4 CO | er 100 ft.

Peas, Split—$575 to $6-00 per bag.

Potatoes—Knglish, $1-20 to $l-i5 per 100 ft.

Rice—Yellow, $500 to so-2o ; White, $6-50 to $7-C0

per bag.

SroAR—American crashed, no quotations.

Barbados.—Messrs. James A. Lynch i Co., Ltd.,

January U. 1913; Mes.srs. T. S. Gauu.a.way &
Co., Jiinuary 13, 1913, Messrs. Leaco.jk it Co.,

.January 6, 1913.

Arrowroot—S600 to 88-00 per 100 ft.

Cacao—SlO-fiO to $12 UO ptsr 100 ft.

Coco-NiTS—§20-00.
Hay—SI -00 to $1-80 per 100 ft.

Manures—Nitrate of soda, §7.o00; Cacao manure.
to §4800; Sulphate of amuiouia, §8U [)(> to

per ton.

Molasses—No ouotations.
Onions—$600 per 100 ft.

Peas. Split— §0-40 per bag of 210 ft

to §4 !I0 per bag of 120 lb.

Potatoes—Nova Scotia, $170 to $3 00 per 160 ft.

Rice—Ballam, f.'i-lO to §5-(i0 per 190 ft.; Patna, no
quotations: Rangoon, no quotations.

Sugar—American granulated, $4 75 per 100 ft.

British Guiana.—Messrs. Wieting J: Richtkr, Jan-

uary 4, 1913; Messrs. .Sandij.vlii, TAP-KEr, iii: Co.

January 3, 1913

$45-00
$85-00

Canaca, IS'OO
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Water and Life

I.

iATEK is found in all living tissues, and

;this circumstance, together with the results

J of experience, leads to the conclusion (which

few would dispute) that water is necessary to life.

Organized experience, or experiment and observation,

teaches also that water is the substance found most

abundantly in living cells. As water is so necessary

and so abundant where life is found, enquiry may well

be made as to its soiu-ces; as to the uses that it fulfils in

those ultimate divisions, called cells, of the tissues of

plants and animals; and to the way in which it is

applied to the purjioses that cause it to be indispensable

to life.

An exhaustive answer to this enquiry has beett

made recently in a jiublication* presenting results

that will be largely drawn upon, in this and

a following article dealing with the subject. In the

order indicated already, the sources of the water

required b}' living beings will be considered first. The

most obvious of these are the external supplies, which

are drunk by aninials and consumed in their food, and

taken from the soil by the roots of plants. The n-sb

of the water needed by living organisms is produced ia

those beings by changes, called metabolic changes,

brought about by respiration. This important result;

of respiration, r.lone, makes it useful to know in what

the process consists and how it takes place.

The most familiar kind of respiration is thafc

entailed in the breathing of animals, resulting as is

well known in the consumption of free oxygen and the

production of carbon dioxide and water. A simple

study of the life-processes in plants shows that a similar

action takes place in the leaves; though the produciioa

of water in this way for the use of plants often esr.ipes

notice. This is called direct re.spiration. There is also

another kind of respiration, called intramolecular rcsjiira-

tion, because it takes place between the smallest parti-

cles of matter, or molecules, in the cells, in plants as well'

in ar'imal.'. In this kir.d nf respiration, the oxygen used

is not i'ree, like that in the air, but united to other

* jriscunsiii Ecscanli BidUtin, No. 22.
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elements in the food bodies (nutrients), or the tissues;

intramolecular respiration causes these to be broken up,

and simpler substances are formed which are poisonous

and have to be reiiiave<l as fast as they are produced, or

thev will kill the prnt<ipla<ni in the cells, and may cause

the death of the whole or<,'anism If these substances

are removed ronlinually aiicl proper nutrietiis supplied,

the cells will continue to live, even with little dirt^ct

respiration: but there will be no form ition of new tissue

(growth). Direct respiration is necessary for growth.

In respiration by either means, the first result is to

take away, by oxidation and by the remo\al of the

elements of water (dehydration), a part of the nutrients

in the cell sap and to replace them by water. The

strength, or concentration, of the cell sap is thus

reduced below that of the surrounding Huids, so

ihat fresh supplies of nutrients move in (by osmosis)

through the cell wall. The general effect is that

respiring cells are continually receiving fresh nutrient

•material, while water formed by the changes due to

respiration (metabolic water) is constantly moving

away. The weakening of the cell sap by metabolic

water is the actual means which determines the pro-

vision of the cells with food materials.

The sources of water for the living being are,

then, direct provision and the changes involved in

respir.iiion. It has now to be considered in what wa3's

the water is used: that is, what are the functions of the

water. One of the most obvious of these is the dis-

solving of nutrients, and a second correlated with this

is the distribution of the nutrients throughout the

organism. In animals', water dissolves the digested

food and travels in the blood stream: in plants it forms

solutions that comprise the cell sap, and moves from

cell to cf'll (by osmosis) and in special tubes in the

wood and bast. Another use of water is the removal

of poisonous waste products from the cells in which

they are formed; it has been indicated already.

Water also controls the temperature to a certain extent,

by evaporation: this has been shown to be esjiecially

important in the case of plants in tropical sunlight,

where the evaporation from transpiration takes place

at a very ra]iid rate. A last use of water in living

organisms is confine<l to green plants, where it forms

a source of material that is used in building up

erganic substances in sunlight
—an operation that is

caiie I photosynthesis. These are the general and more

<3irecD functions of water. Attention will now be given

t« some of its uses that are less direct and obvious.

Insoluble food bodies that arc taken in by animals,

or produced in the cells of jjlants, must be changed
into forms that are soluble before they can be used in

nutrition. 'I'his change consists in the employment of

water to form new compounds that are soluble; the

process is called hydrolysis, and is described more

accurately by saying that the elements of water are

addfd to the molecular stiuct.ure of the insoluble

substances so that entirely new compounds which are

Soluble are formed. A familiar example is the conver-

sion of starch into sugar: by hydrolysis, water is used in

such a way, under the proper conditions, that an

insoluble body is caused to form a totally different,

soluble body, that can be used directly in nutrition.

Changes of this nature are brought about by unor-

ganized ferments called enzymes; they are entirely

chemical in nature, and contact with living tissues

is not necessary for them to take place. A use-

ful example is the malting of barley, where the

germ is actually killed by heat before the enzymes are

allowed to act on the starch in the grain and turn it

into the sugar which will be eventually converted into

alcohol by yeast.

The employm<nt of nutrients in the proper condi-

tion, that is after their rligcstion, results in growth, or

repair which is only a special form of growth. Water
is again necessary for this to take place. In this case,

however, the elements of water are removed frou, the

old compounds and new oms are formed: it is freed, not

used up as in hydrolysis. This dehydration, as it i*

called, requires energy, and the energy is set free

through respiration. Carbon dioxide and water have

been mentioned already as products of respiration.

Another product is heat, and it is in this form that

the energy is supplied for dehydration, and therefore

for growth. Kitlier direct or intramolecular respiration

is effective, and unlike hydrolysis for nutrition, dehydra-
tion for growth almost always recjuires the presence of

living protoplasm.

What has been said forms a general summary of

the part played by water in the life-processes of animals

and green plants. ( )pportunity will be taken in the

next issue of the Agricultural Nca-s, to consider ia

a similar way the application of this information to

several interesting examples in the plant and animal

kingdoms that are of importance to the agriculturist, a.s

well as to all others who are interested in the problems
of life and growth.
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SUGAR-CANE EXPERIMENTS IN

ANTIGUA, 1911-12.

At a nifeting of the Antigua Agricultural and Com-

mercial Society held on December 13, 1912, an address of

which the following i.s an abstract was delivered by Mr. II. A.

Temiiany. P. Sc
, .'Superintendent r)f Agriculture, on the

results cf the experiments with i-eediin^ canes conducted by
the Depaitinent of Agricnltu.-e in Antigua during the .season

1011-12. The abstract has been supplied by Mr. Tempany.

The speaker, in npening, said that experiments had now

been repeated thirteen times under the same conditions of

cultivation. Experimental canes, forty-two varieties as plant

canes and forty five as ratoon.=, had been grown at nine stations;

they were planted in rows across the fields, each row being

a separate variety, and had received the identical treatment

afi'orded to the canes grown for the crop, so that the experi-

mental results were directly com[)arable with crop results.

During 1911 12 the rainfall had been distinctly unfavourable,

and low yields were given both by plint and ratoon canes.

Besides this, root disease hid again been prevalent and was

responsible for further dtcrea.se in yiehU

Tlie main collection of canes was grown at Cassada

Garden, where also were grown twenty s^-v^n Ant'gua seed-

lings and eleven newly-introduced Barbiulos and Demerara

^hiih were grown separately.

In 1911-12 three Barbados ami two Amigua seedlings

had been introduced into the g'neral experimental series,

vhilst a number of Demerara seedlings had been abandoned,
v'hich had been shown by repeated tiials to be unsuited to

conditions obtaining in Antigua.

In the table below are given the mean results of the

best yields returned by plant canes, in 1910-11, and during
the p St five years, and it will be seen that low yieUls were

again recorded, as a result of unfavourable conditions.

Means for 191 112. .Means for past 5 years.

Name of



36 THE AGRICULTURAL NEWS. February 1, 1913.

FRUITS AND FRUIT TREES.

SUCCESS IN BUDDING CACAO IN

DOMINICA.

Two articles ibat have appeared recently in the Agri-

cultuntl Adi.'soi November 9, 1912. and January 4, 1913,

have signalized the successful budding of the mango and the

avocado pear, respectively- the former by Messrs. I5rooks

and Xiles, in St. Lucia, and the latter by Mr. J. .Jones, in

I)oniinica. Previous to the appearance of the.=e articles,

Baiiiely on September 9, 1912, Mr. Jones sent to the Head
Office of this Department a description, accompanied by

photographs, showing that he had been succe.ssful in propa-

gating cacao by budding, in bamboo joints. Blocks for the

reproduction of the photographs have been obtained, and

now that these are available they are used for iilustrating

this article, on the next page.

The great importance of the budding of cacao is that it

provides a much handier and more speedy method than

inarching for the propagation of the plant, and enables

a large number of plants of exactly the same kind to be

raised quickly. The eagerness with which the discovery of

a successful way of doing the work has been awaited is

illustrated by the following e-xtracts from papers by practical

agriculturists and others interested in the subject.

The first is from a paper by Mr. Jones, entitled Grafted

Cacao at the Dominica IJotanie Station, appearing in the

Wefl Indian /lull' tin, A'ol. XII, No. 1, p. SI, issued January
!•'), 1912; it is as follows (p. 87):—

.... 'It is hoped, however, by those who wish to see

the cacao industry placed on a firm basis, that t!ie feasibility

of budding cacao as easily and certainly as this can be done

for citrus fruits will be attained eventually, for the following

reasons.

'Grafting by approach entails a certain amount of

additional labour and inconvenience, for the stocks have to

be brought near to the selected trees, stages have to be

erecttd around the trees for the accommodation of the stocks,

and the plants after inarching require daily watering and

attention for a period of five to eight weeks, according to the

time of the year in which the work is being carried out. In

addition, the grafted plants must be kept in a nursery for

several weeks, after severance from the parent trees, before

they may be planted in the fields. In drawing attention
to these ditTicullies, ii is not intended to discourage the

adoplion of this nieth'-d of propagating cacao; for even with
their existence, grafting by ai)proach is well worthy of

adoption. If, however, a way is found of budding cacao stocks
from nine to twelve montts old, growing in bamboo pots in

nurseries, the operations connected wilh propagation would
be simplified, the speed of work would be greater and the
latter could be centralized and therefore more easily carried

on. Another consideration in favour of budding is that a tree

capable of yielding several hundred shoots for inarching
during a season would give, in the same time, thousands of
buds; hence the possession of a means of budding cacao would
render tlie [iropagation of a given variety much more speedy
than is at present pi ssible with inarching.'

The second extract is taken from a paper by Dr. A.
Fredholm, entitled the Practice of Renewal by Chupons, oa
p. 371 of the issue for last Xoveniber of the Pnjceedint/s of
the Aiiriciilturnl Snciilii of I'liiiiifnd mid Tulmyo:—

'It may be argued that, as yet, no practical method of

grafting or budding the cacao tree has been discovereil. The
only method which, so far. has proved successful has been

inarching This method is both cumbrous and expensive but,
even then, I am convinced that it would pay. So little work
has, however, been done on artificial vegetative propagation
of this plant, that it would be a serious error to condemn
a mode of propagation, which has given such uniformly good
results with other plants. .\s yet, we can only be said to

have proved the cacao tree amenable to vegetative production

artificially produced. This in itself is a valuable discovery,
and all that is now --equired is to inaugurate experiments and
continue them until the right method from an economic point
of view is discovered. I'ersonally, I have not the slightest

doubt, that experiments properly conducted by a man experi-
enced in this kind of work would very soon lead to the
desired result. So many and varied are the purely mechani-
cal features of the practices of budding and grafting, that

very few, indeed, are the plants to which suitable modes of

applying either of the.se practices have not after a time been
found. Many plants, which for long gave uniformly negative
results, are now regularly propagated by these methods to

great economic advantage.'
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The third passage to which attention may be drawn

appears in a paper by }l. C Henrick.sen, entitled Rrief Notes

on Recent Observations in Cacao Plantations, on page 433 of

the December issue of the publication just mentioned:—

Mr. Jones's further results will be awaited with interest.

It may be that the difficulties entailed through dealing with

plants in bamboo pots will be made to disa[)pear by the per-
formance of the operation of budding on plants in beds, com-

bined with the application of

a successful method of trans-

l)lanting the cacao from such

beds. In any case, it is hard

to gauge the great extent of

the important economic effect

that should arise from such

work. It should enable cacao

at last to be produced in stand-

ard qualities from large areas;
so that the general level of

the price vpill not be chiefly
determined by the value of the

product from the countries

producing most of it, but cacao

having the same 'mark' will

be able to be grown on one

large estate or group of estates

ar.d sold at a price determined

almost solely by the reputa-
tion of that mark in the

market.

Fig. 1. Rui'DED (' a( ao, Six Weeks after Budding.

'(3) In line with Dr. Fredholm'.s [liiper on renewal of

plantations I would suggest that

the cacao committee should try
to induce the Department of Agri-
culture to secure a good propaga-
tor who should devote his whole

time and attention to cacao pro-

pagation The method of inarch-

ing is but a makeshift and it

ought to be replaced bj' budding
and grafting at an early date.'

It will be seen from the

illustrations, which show budded
cacao six weeks after budding

(Fig. 1) and budded cacao after

removal of the upper part of tlie

stock (Fig. 2), that the method

employed by Mr. Jones was patsh

budding, which has proved suc-

cessful for the mango (see Af/i-i-

cutlin-al N,:,,'^, Vol. VlII, p. 70).

In forwarding the photographs to

the Commi.ssioner of Agriculture,
Mr. .Jones wrote: 'While the

experiments show that budding
cacao stocks in bamboo pots can

be successful, it is by no means

e^sy, and much remains to be

learned by further observation and experiment. To the

jjresent patch budding has proved the more successful

An investigation describ-

_^ I
- •: ed recently in the Comptes

Hindus de VAcademie des

,Scieiices, Paris (1911, p. 1215),

appears to support the idea

that green plants not only
obtain their carbon from the carl on dioxide in the air, but

Fig. 2. BimrjEi) C.\fAo after Removal of Uppku Part of Stock.

method Only a small measun-
attended the experiments with T budding.'

of success lias

from organic compounds in the soil. The experiments were

carried out with plants growing in fairly dense shade, the

supply of light being insufficient to form the carbon that was
found in them; hence part of this element must have been

absorbed by the roots.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date January 13, with reference

to the sales of West Indian Sea Island cotton :
—

A good business has been done in We.st Indian Sea
Island cotton since our last report, and, although the enquiry
is limited, prices remain firm. The sales amount to about

200 bales and include ^fontserrat and Xevis 16d. to I8d.,
St. Kitts I8d. to 2Qd. and a few Barbados lid. to \8d.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending January 11, is as follows:—
There was some demand this week for the odd bags

classing Extra Fine, Fully Fine and Extra Fine otf in prep-
aration at our quotations, the buying being on account of

France and the Northern Mills. There was also some demand
for tinged Islands, at 20c on account of the Northern Mills.

This demand having been supplied, the market closed

quiet, with Factors inclined to sell, wishing to dispose of

some of their stock.

There has been no inquiry for the Planters' Crop Lots,
which are nominally held at full prices.

We quote, viz.:-

Extra Fine

Folly Fine

Fine
Extra Fine off

in preparation

Fully Fine off
j

in preparation J

Fine off

in preparation

29c. = I6hd. c.i.f., & 5 per cent.

!Vc.

26c.

26c.

lold.
= 14|d

)^

24c.

2c.

Ufd.

Uid.

= U^d.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, to January 11, 1913, were nil,

196 bales, and 2,089 bales, respectively. Last year
they were 2,831, 8,420 and .5,177 bales.

THE FUTURE OP AMERICAN COTTON.
Cotton spinners of all countries have for so long beeo

dependent upon the United States for their supplies of raw
cotton that American cotton growers, merchants and exporters
have been led to believe that this state of affairs would
continue indefinitely, and that the United States would fix

the cotton prices of the world. Of the world's total con-

sumption of raw cotton in 1911, which amounted to

19,013,000 bales, the United States supplied 1 1,408,000 bales,
or almost 60 per cent., and all other countries only
7,600,000 bales. Such conditions, as is well known, have
led to excessive gambling by speculators, which has so inflated

prices as to be a serious menace to spinners, whose only hope
is to be found in a free market, uncontrolled by speculative

competition, with a supply furnished by many producers.
Whether that hope is likely to be realized is considered in

an interesting article by Jlr. John V. Hogan in the Journal

i/f Politiral Economy, of Chicago. He discusses the success

that has so far been obtained in the various countries where
cotton is produced and shows that, besides the great producers
fifty year.s ago, seventy-two other countries are producing and

exporting cotton on a rapidly increasing scale. Apart from

India, Egypt, China, and Brazil, the remaining countries,
where the industry is largely of recent development, have
increased their production and exports from 797,550 bales
in 1900 to 2,886,177 in 1910, an increase of over 260

per cent., and they are developing now at an even more

rapid rate. In the same period the increase in the United
States crop was only 17 per cent. There are probably no
less than 1,800,000 square miles of good lands into which
cotton culture is being prohtalily introduced in Russian and
Chinese Turkestan and .Mongolia, Mesopotamia, Uganda,
and British E^st Africa, Rhodesia and Nyasaland, the Anglo-
Egyptian Sudan, Abyssinia, the Congo, Nigeria and Mada-

gascar. This means an area over thirty times as large as the

entire cotton acreage of the United States in 1911, and yet
it does not include sixty other cotton-producing lands which

may be able to supply an equally large cultivable area. In
the near future, therefore, it is probable that cotton will be

growing in a great number of countries in sufficient quantities
to meet the world's requirement-^, when the price will no longer
be controlled by speculative interests. Mr. Hogan thinks that,
under these circumstances, the future of the American cotton
trade is now in the balance. The world's spinning industries,
which have suti'ered so severely from the manipulation of the

American cotton exchanges, have determined to obtain relief

at any cost froai further American control of the fibre.

Much has already been done in that direction, and what the
future will bring may be plainly foreseen. In 1889 the United
States produced 631 per cent, of the world's output of cotton,
in 1909 it was 59J per cent., and in 1912 it will probably be
about 58i per cent. Apparently it will not be many years
before the American crop will be less than one-half of the
world's production, and unless the United States can greatly
increase its crops by improved methods of cultivation and will

sell the output at reasonable competitive prices in the open
markets of the world, it will have to take a lower position in

thp list of the world's suppliers of cotton. (From the Chara-
ber of Comvierce'Journal, December 1912.)
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DOMIXrCA: REPORT ON THE AdlilCUL-
TURAL DEPARTMENT, 1911-1.'.

The outstanding features of the year under review

are notable iu several respects. Shipments of green limes

continue to increase, improvements in grading and packing,
combined with an increase of keenness on the part of the

planters themselves, tend to establish the green lime trade

as one of the foremost industries of the Presidency. The

trade was started in 1894 when 232 barrels were e.xported

at a value of £41; during 1911-12, 36,520 barrels were

shipped, valued at £14,608.

Concentrated lime juice and citrate of lime constitute

the chief exports at present, but the increase in pro-

duction has, during the last year or two, been less than

formerly; the value of these exports in 1911-12 was £42,273.
Two factories equipped for making citrate of lime are already

in existence, and with the establishment of a third, which is

expected to take place in the near future, there will come an

increase in the shipments of this valuable product.

A falling off has occurred in the export of cacao, chiefly

because of the preference given by planters to the more hardy
and profitable lime; nevertheless the growing of cacao appears
to be well suited to the requirements of peasant proprietors,

and considerable attention has been given to this matter by
the Agricultural Department.

Amongst those industries %vhich are being established

are rubber and vanilla. The cultivation of vanilla has

received a fresh impetus during the year under review,

mainly through the enterprise of ;in owner of a priv;ite

estate.

Another feature of the year is the discontinuation of

the system of boarding pupils at the Agricultural School and

the tranference of their work to the Botanic Gardens

Agricultural and science instruction has also been introduced

into the Dominica Grammar >Schoo], and this will doubtless

be valuable in the agricultural interest of the Presidencj-.

Turning now from these external matters to the internal

working of the Department, it is seen that its activities

proceed along several distinct lines: maintenance of the

gardens, work in the nurseries, plot experiments, work
connected with insect and fungus pests and their control,

special investigations, extension of interest in agricultural
matters and agricultural instruction, are all included in the

Department's scheme of activities.

Observations on some of the more noteworthy plants and
trees in the Gardens occupy two pages in the report, where

reference is made, amongst other matters, to the admirable

practice of planting palms and ornamental plants in groups;
attention is called to recent introductions of two new Mexican
fruit trees from California, and to the establishment and
distribution of the mangosteen tree. It is stated that, of the

Indian trees established in the Gardens, a number thrive with

great vigour. Several exotic mahogany trees are also well

established. As the Honduras mahogany {Svjieleiiia imicvo-

phylla) is superior to the common West Indian mahogany
{Swietenia Mnhwioni), sejdlings of the former species will

be available for distribution in due course.

The extent of the work in the Government nurseries

will be comprehended by referring to the table giving the

number of seedling plants sent out during the year. The
average annual distribution of late has been 70,000 plants,
of which .5(t,000 are lime .seedlinjis, the remaining number

being made up of cacao, rubber and budded citrus. Arrange-
ments are being made to raise an additional 30,000 lime

plants to meet the increased demand on the part of the

planters. It is rightly pointed out that this increase of work
in one section can only be of a temporary nature, and that

the skill and energy of the Botanical Department will in the

future be required for, and devoted to a greater extent, to the

further development of other industries.

As regards the importation of plants, reference is made
to the new varieties of Indian mangoes that have been
secured. Two Mexican varieties of avocado pears have been

received, and amongst other matters it is stated that efforts

will be made in the future to distribute the valuable Japanese
persimmon (Diospi/ros kalci).

The account of the plot experiments at the Botanic and

Experiment Stations begins with trials with green dressings,
of which the now well-known Tepkros,ia Candida has given
best results, whereas the chick pea (Cicerarie(i«((»t) has been
shown to be unsuited to the conditions prevailing in

Dominica. Following this information are notes on spineless

limes, and under the heading of vanilla it is stated that

expert knowledge in curing the fruit of this plant has recently
been obtained owing to the enterprise of the owner of

Canefield estate, and the Department has already supplied this

estate with 8,000 cuttings, with a view to establishing a new
and possibly important industry. Ilubber plants continue to

bo raised at the Experiment Station, but reference is made to

the very low rate of germination of imported Para seed.

This seems to be due to the seeds being packed in large
boxes instead of with damp charcoal in small tin boxes.

Some interesting results of analyses of Dominica rubbers

are given. The percentages of caoutchouc are as follows:

Para, 934; Castilloa, 856; Funtumia elastica, 872; Fun-
tiniiia afrii-ana, 47"2.

Plot experiments with cacao have been chiefly confined

to grafting. It has been proved that a permanent union

cannot be obtained between Monkey cacao {Theobroina

anauKtifolia) and C'alabacillo cacao {Theohronia Cacao, var.)
—

a very interesting result.

Work connected with plant pests deals entirely with the

entomogenous fungi. Two new facts have been brought to

light: first, that ,the white-headed fungus (Ophionecti-ia

coccicola) is found only on the newer estates in the interior and
that it is not found on the older estates near the coast; and

secondly, that the redheaded fungus {Sphacrostilbe coccophi/a)
is found parasitic on the West Indian red scale {Aspidiotus sp.).

As regards general investigation work, reference must
he made to the conclusive manurial experiments with cacao

which still show in a convincing manner the great benefit

derived from mulching in Dominica. An account of the

results covers ten pages in the report, and they will continue

to receive the careful attention of all planters of cacao. The

important trials dealing with the extraction of lime juice by
milling, carried out by the Superintendent of Agriculture of

the Leeward I.slands, also merit attention.
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"notes AND COMMENTS.

Contents of Present Issue.

The leading article in this number commences the

consideration of the functions of water in relation to the
life of animals and green plants. It is intended to

develop the subject in an illustrative wa}^, in the next
number of the Agricultural News.

An interesting suniniar\' of the sugar-cane experi-
ments conducted in Antigua during 1911-12 is given
on iJage 35,

Pages 36 and 37 contain an illustrated article

dealing with the propagation of cacao by patch budding,
in Dominica.

The last report on the Dominica Agricultural

Department is reviewed on page 39.

The Insect Notes, on page 42, complete the sum-

mary of entomological information given in this journal
in 1912, and present a note on insect pests in the

Vii'gin Islands.

On page 43, there appears an account of experi-
ments that have been carried out in Ceylon for the

purpose of ascertaining the effects of different kinds of

tapping en the composition of the rubber obtained.

The Fungus Notes, which will be found on page 46,
describe recent work that has been done in the course
of a very thorough investigation of a plant disease, in

India.

Boards of Industrial Training.

In the Report of the Board of Industrial Training
(1911-12), of British Guiana, is given the syllabus
of instruction for the evening technical classes arranged
for the benefit of apprentices. Besides practical

iii:ithematics, economic geography and mechanical

drawing, t,he syllabus includes a scheme of instructiiin

iu bo it-building, pattern-making and motor engineer-

ing. Ir, is stated that the attendance, compared with

that in 1910-11, has been disappointing as regards
number, but that it has been fairly regular; the

majority of the students were of the apprentice class.

During the past year the Board has addressed itself

to additional (juestions arising in the course of

its work, an important outcome of which has

been the conclusion of arrangements by the Govern-
ment whereb}- students from British Guiana are

admitted to the Teachers' Training College in Jamaica.
Efforts to introduce, in British Guiana, legislation for

protecting registered masters and artisans against the

unregistered class have not yet proved successful.

A similar board, having similar aims to those

described above, exists in Trinidad, and its lines

of activity are described in a recent issue of the Trini-

dad Royal Gazette (January 9, 1913). Information is

given concerning office records, committees and the

registration of artisans, and the various forms are

appended for certificate, licence, and contract, of appren-
ticeship. Some of the best work of the Board can
be done thi'ough its power to enter into agreements
for procuring the training of boys by Licensed
Masters. The periods of apprenticeship required for

different trades are also given. A useful feature is that

bursaries are offered for competition among the

elementary schools.

Chlorosis in Plants.

An abstract of a paper by P. Maze, Rust and

Lemoigne, on chlorosis in plants induced by carbonate

of lime, is contained in the Bulletin of the Bureau

of Agricultural Intelligence and of Plant Diseases
for October 1912.

In a previous number of this Bulletin (January
1912), reference was made to experimental work by
Maze on the chlorosis of maize, when it was pointed
out that this yellowing of the leaves does not indicate

a pathological condition but is physiological, resulting
from very varietl influences. The author was, however,
able to certify that the absence of sulphur or iron,

per se, is able to cause chlorosis in maize. Chlorosis

has been generally attributed to the want of iron, and
this has usually been remedied by the addition of

sulphate of iron. The response to this treatment sug-

gested the quesijion as to whether the cause is not the

lack of sulphur rather than the lack of iron.

It is well known that calcareous soils play an

important part in producing chlorosis in certain plants,
and Maze show(;d that the desulphuration of the soil

through the formation of insoluble calcium sulphate is

one of the causes of chlorosis.

Consequent- on this, the three investigators referred
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to above have conducted wider enquiries into the

cause i)f chlorosis as manifested in lime soils Efenerally.

Vicia narhonensis was grown successfully in water

cultures containing all the essential elements for

proper nutrition. The solution contained no carbonates.

When, however, calcium carbonate was added to the

culture solution at the rate of 2 per thousand, the

plants became regularly chlorotic after producing
half a dozen normal leaves. Drops of a solution of

ferric nitrate at 0'2 per thousand deposited on the

discoloured leaves caused the appearance of chlorophyll
after three days. Magnesium sulphate does not e.xert

any action on this chlorosis. It is therefore the

calcium carbonate that has produced the chlorosis by
the withdrawal of iron.

The explanation of these facts is as follows. In the

solution supplied with the calcium carbonate, the iron

is made entirely insoluble. Certain plants like maize

possess the property of absorbing it by means of the

acid secretion of their roots (malic acid in maize).

Other plants like lupin or V. mirhonensis are inca-

pable of utilizing the unavailable iron and hence

become chlorotic. A similar incapacity on the part of

the sugar-cane may possibly explain the presence of

unproductive patches in cultivated fields, such as those

in Antigua (where they are called 'gall patches'), par-

ticularly since these affected areas are, in the special

instance mentioned, confined to the limestone districts

of the island.

The Improvement of a Useful Grass.

The Report of the American Breeders' Association,

Vol. V^l, 1911, contains an article by L. A. Moorhouse
on the selection of Devil's grass {Cynodon Dactylon),
called in the United States Bermuda grass. In West
Indian agriculture, Devil's grass is one of the most nox-

ious weeds of arable land, but it is of value as a pasture

grass and indispensable as a grass for lawns. It is also

useful for covering banks of sand and similar situations

where excessive erosion or washing is likely to occur.

From these points of view much benefit can be derived

from careful selection.

For pastures a type should be selected which pro-
duces a dense growth of upright stems; for the preven-
tion of washing, plants with a vigorous underground
system should be selected; whilst a type which forms

an exceedingly close turf is best suited for growing
on lawns.

The initial step towards obtaining improved
strains is to select a hundred, or even more, plants
which ajjpear to possess the desired characteristics; it

will be well to obtain these mother plants from different

localities, noting the i-ainfall and kind of soil of each

situation. The cuttings from these plants should be

planted in good, but not heavily .nanured soil, at

a distance of 2 feet by 4 feet. The cuttings from one

individual plant should be confined to one row, and
a nursery number given to each plant.

After one or two seasons, those plants which

correspond in a measure to the desired ideal, can be

transplanted by cuttings into larger plots. From this

area material will be available for general field planting.

Barbados Education Gazette.

The first number of this publication was issued on
January 1-"), 1912, under the authority of the Barbados
Education Boai'd. It contains sixteen pages of printed
matter arranged in a useful and suggestive manner,
such that the magazine possesses an educational value

quite apart from its function as a medium for the
announcement of purely ofificial information.

The matter relating to nature study, psychology
and moral instruction is to be commended, for along
these lines lie the main problems of West Indian
education. It is apparently the aim of the Education
Gazette to keep these problems in view, and there can
be no doubt that, in time, this policy will engender
a wider appreciation as to what education really iueans.

The Student's Corner and other sections dealing
with scholastic matters are likely to serve a useful

purpose, but it would possibly be better to publish the
answers to questions given in the Student's Corner,
not in the same, but in the following issue of the

publication.
The magazine is well edited, and except for one or

two printer's errors (pp. 2 and 11) and the absence of
a reference to page 1.3 in the table of contents, the

publication is free from mistakes.

Rhizobia in the Soil.

In the Experiment Station Record, Vol. XXVI,
No. 9, reference is made to investigations by R. Greiw-
Smith, in New South Wales, on soil

fertility. It is

stated that the most numerous nitrogen- fixing organism
in the soil is Rhizobium, which occurs to the extent of
3 to -i millions per gram, and that the number present
affords an indication of the comparative fertility of the
soil. The effect of cultivation is to increase greatly the
number of these organisms in a given soil.

These facts regarding the nitrogen-fixing power of
Rhizobium require attention when consideration is

given to the similar effect of the Azotobacter organisms—an effect which, it will be remembered, is increased

temporarily by the partial sterilization of the soil by
antiseptic substances like ether, toluene and carbon

bisulphide. —^
Science Instruction in British Guiana.

The Report of the Local Examinations and
Lectures Syndicate of the University of Cambridge on
science instruction in Queen's College, British Guiana,
receives attention in a Report from that Colony' on the
examinations of Queen's CollCj^e in July 1912.

The part of the report dealing with science

subjects shows that in chemi.siry the work sent in was

good, though some weakness appeared in the matter
of illustrating answers by clear diagrams. The results
obtained in the practical examinations were also satis-

factory. In botany good answers were sent up, and
very good accounts were written of the specimens set
for description.

On the whole, the science work is said to show
evidence of proper teaching from the beginning, and
the boys have reached a satisfactory standard.
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INSECT NOTES.

SUMMARY OF ENTOMOLOGICAL INFOR-
MATION IN THE AGRICULTURAL

NEWS IN 1912.

This summary is continued, as was promised, from the

last issue of the Agricultwal Neicx.

Certain insects, and other forms of life will now be

considered, in relation to their harmful nature, under their

special headings.
THE MELON OK COTTON Ai'His. Under this heading an

account of this insect, taken from Bulletin 34 of the Univer-

sity of Nebraska, reviews the nature of the injury caused to

melons and cotton, and some of the measures found useful in

the control of the pest.
EEL •\\ORJis. These minute, soil-inhabiting worms were

considered in two articles which reproduced the summary of

BuUfciin No. 217 of the Bureau of Plant Industry of the

United States Department of Agriculture. Eel worms are

widely distributed and are known to attack a great variety

of plants. The injury cau.?ed by them has not often been

recogni/A'd in the West Indies, but it seems probable that

careful observations may reveal the fact that they are more

injurious than is suspected.
TICKS. Two articles on Ticks have also appeared dur-

ing the year (see pp. 394 and 410). These reproduce por-

tions of Bulletin 106 of the Bureau of Entomology of the

United States Department of Agriculture, and contain inter-

esting and useful information with regard to a group of pests
which though well known to planters in the West Indies do

not appear to receive at the hands of owners of stock the

attention which from their importance they deserve.

The attention of the Reader is now drawn to general
matters that have been dealt with in the Insect Notes.

GENERAL. The following articles may be grouped under

a general heading.
Plant Protection in the United States is the title of

an article (p. 330) in which the need is shown for legislation

for the prevention of the introduction of pests and diseases

in connexion with imported plants. The article is taken from

Circular No. 37, Office of the Secretary, United States

iJepartment nf AgricultAire.

A method used in the Philippines for the control of Ter-

mites is discussed at page 122. This consists of the use of

the fumes of suljihur and arsenic forced into the nests and

galleries of the termites by means of a special pump.
A carbon bisulphide explosion is the subject of an article

(p 186) giving an account of a disastrous effect resulting
from the use of this insecticide in a closed building contain-

ing grain in which a high temperature had been produced by
fermentation.

The successful use of formalin in Nortli Carolina as

a poison for the house-fly is noted on p. 58, and in Trinidad

at p. 314.

A disease of grasshoppers reported to produce fatal

results to such an extent as to enable it to be used for the

control of outbreaks of these in.sects in Yucatan, is discussed

at p. 170. The control of the citrus mealy-bug {Iheudo-
coirii.s litri) by natural enemies in California is mentioned

on p. 252, the information being taken from the MontJdy
Jiulletin of the California State Commission of Horticulture.

An account of twig girdlers of the genus Oncideres will

be found on page 250, of the canna or arrowroot worm

{Cal'jpodes iilhHus) on p. 180; and the record of a new peat
of cowpeas in Barbados on p. 234. This is a small moth,

Ballofia ristipeimis, the larva of which tunnels in the
terminal buds, stems and pods of the cowpeas, inflicting
serious injury.

The distribution of the yellow fever mosquito {Sieyomyia
fasciata) throughout the tropical and sub-tropical portions of

the world is noted at p. 202, where also will be found brief

mention of the preparation of the so-called silk fish lines

from the silk glands of the larvae of certain large moths,
Saturnia pyietoruiii , in Japan.

The jumping beans of Mexico in which the remarkable

activity of the bean is caused by the movements of the larva

of a small moth, Cii^pocapsa saltitans, are mentioned in an
article on p. 378.

In New Zealand the larva of Oclontria zealandica has be-

come a serious pest from its attacks on the roots of grasses. An
account of this insect and mention of several related species
in other parts of the world will be found in an article

entitled The New Zealand Grass Grub (p. 58).

A NOTE ON INSECT PESTS IN THE
VIRGIN ISLANDS.

Mr. H. A. Tempan}', B.Sc, Superintendent of

Agriculture for the Leeward Islands, recently paid an
official visit to the Virgin Lslands. The following notes,
with regard to insect pests, which have been submitted

by him to the Imperial Commissioner of Agriculture
are published, herewith, as being of interest to readers
of the Agricultural Ne^vs.

The following observations connected with insect pests
in the Virgin Islands maj- be of some interest, as the con-

ditions present a field which up to the present has been

explored to a very limited extent.

At the time of my visit, when a period of continued

heavy rains had followed a prolonged time of severe drought,
insect life of all kinds was particularly abundant.

On cotton, the cotton caterpillar {Alaliama ari/illacea)
was found to be present abundantly in Tortola and Virgin
Gorda; the severity of the attack is such that it was found

necessary to organize methods of combating the pest by
means of insecticides; in previous years such steps do not

appear to have been necessary, natural enemies having
exercised a fairly efficient control. The conditions under
which cotton is usually grown in the Virgin Islands are such
that the areas cultivated consist largely of isolated small

plots surrounded by high bush; such a set of conditions

seems particularly favourable to natural methods of control.

An important factor in the control of cotton pests appears
to lie in the prevalence of the bird known locally as black

witch (Crotop/ia<j<i ant). There is a large iii ison bee which

apparently is also predaceous, while Jaric .Spaniards are

abundant. Other pests of cotton were not found to be

sjiecially abundant, though some damage was recorded by
cut worms and also by a small grey weevil dirt'ering appar-

ently from that which was responsible for similar damage
in Antigua.

Limes, whenever seen, were on the whole remarkably
healthy and free from scale insect attacks. Some purple, green,
and white scales were seen but only in small quantities; the

black fungus {Mi/riangium Duriaei) was observed to be

plentifully present in lime cultivation, but neither the red-

headed nor the white-headed fungus was seen. The shield

scale fungus (Ceplialoq^oriiun leranii) was observed however
to be present in grcit quantity, parasitic on the mango shield

scale and other Lecaniums in and surrounding the E.^perirnent
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Station. A yellow weevil, found attacking the leaves of

liuie trees, was responsible for some small amount of damage
at various points; the insect itself is new to me.

In Virgin Gorda sweet potatoes had been very badly

damaged by the ordinary sweet potato hawk moth (Proto-

parce ciinjxdata); while at the Experiment Station some

damage had been done to arrowroot by the arrowroot worm

{Calpodes et/tlius).

The Jack Spaniards mentioned above are probably
Polistes sp., perhaps P. fuscatuH-mslabilis, which

occurs commonly in the Leeward Islands, but probably
not the same species as P. anvularis, which is so

valuable as a natural enemy of the cotton worm in

St. Vincent and Barbados. The scale insects of limes

mentioned are the purple scale {Lepidosaplies heckii)

[Mytilaspis citricola], the green scale {Coccus viridis)

[Lecanium viride], and the white scale, Chionaspis
citri.

The yellow weevil, mentioned as attacking the

leaves of lime trees, is a species of Diaprepes quite

different from the root borer (D. abbreviatus) of sugar-
cane in Barbados, resembling /). spengleri but appar-

ently being distinct from it. The grub of D. spengleri
is reported to attack roots of orange and other citrus

trees in Porto Rico, and it also occurs in St. Vincent,

where, however, the habits of the grub do not seem to

be known.

Agricultural Development in the United

Kingdom.—Speaking at the annual dinner of the Farmers'

Club on Tuesday, December 10, ilr. Runciman, President of

the Board of Agriculture and Fisheries, referred to the

assistance which the Development Commissioners propose to

give to agricultural research. In the course of his remarks,
he said: It was not enough merely to adopt a policy of

slaughter, scheduling areas, and so forth. They should adopt
so far as possible all the services that science could supply.

They must give their research institutions, universities, and

colleges the needful to ascertain more and more the nature of

their most dangerous diseases. He had received permission

only that day to announce that one of the schemes he had

been enjoining for some months in the country had so far met

with the approval of the Development Commissioners that

they would shortly recommend to the Treasury a release from

the Development Fund of moneys for the following objects:

First of all to provide in every one of what were now called

the provinces, for the purposes of agricultural education, the

services at the headquarters of those provinces of men
concerned with advice as to soils, crops, and so forth, but who
should be concerned also with live stock; that each one of

these men should be an organizer or supervisor, to organize in

that province a live stock scheme which would be described in

further detail. The Commissioners were also prepared to

enable them, with an annual sum, to have engaged in their

office a man of the highest class, who could not know

everything about every branch of live stock, but, by general

knowledge, would be able to give administrators advice, which

at present they were without. Thirdly, premiums would be

provided from the Development Funds for the breeding of

heavy horses, Shires, Clydesdales, Suffolk Punches. (From
Nature, December 12, 1912.)

EFFECT OF TAPPING UPON THE COMPO-
SITION OF RUBBER.

Recently, samples of rubber prepared by different

methods, by the Ceylon Agricultural Department have

been sent to the Imperial In.stitute for examination,
and the present article is based upon an account of this

examination which appears in the Bulletin oj the Imperial

Institute, Vol. X, No. 3.

The tapping of the trees was performed (1) by the

knife only (excision), (2) by the pricker only (incision), and

(3) by a combined method. u.sing both knife and pricker.

In the first series of experiments, the first specimen
consisted of Para crepe obtained by the use of the knife only,

V and half-spiral cuts being made. This rubber was light-

brown in colour and exhibited good elasticity and tenacity.

It contained 94 per cent, of caoutchouc and a relatively

low percentage of ash. It was valued in London at 4s Qd.

per tt)
,
with fine hard Para at 4s. Zd per lb.

The second sample was Para crepe obtained by V and

half-spiral cuts with Bowman-Northwaj' knife and pricker.

This was thin crSpe rubber varying in colour from light to

dark-brown. The rubber exhibited very good elasticity and

tenacity. It contained 94 per cent, of caoutchouc and

a relativel)' high percentage of ash. It was valued at the

same price as the first sample.
The third was Para crepe obtained by vertical cuts and

Kelway Bamber's pricker. This was dark-brown, thin, crepe

rubber, which was apparently not quite as strong as the two

preceding specimens.
All the samples, especially No. 3 prepared by making

vertical cuts, were rather dark in colour for plantation crepe.

Specimen No. 4 of the second series consisted of rubber

biscuits from trees tapped with the knife only. These were

thin, light-coloured biscuits, clean and well prepared, but

showing white surface marks. The elasticity and tenacity

of the rubber were very good. It contained 91 '6 per cent,

of caoutchouc, and the amounts of resin, protein and ash

were somewhat high.

Sample No. .5 consisted of rubber biscuits from trees

tapped with Bamber's pricker: thin light-brown biscuits, clean

and well prepared; a few of the biscuits showed white surface

marks. The physical properties of the rubber were very

satisfactory. As regards composition this sample contained

92'1 per cent, of caoutchouc with rather high percentages of

resin, protein and ash, though the loss on washing was con-

siderably lower than in the case of sample No. 4.

These two samples were valued at about 4s. lid. per ft.

in London, with fine hard Para at 4s. 8d per lb.

Following on the above information in the account

already referred to, is a description of a chemical exami-

nation of rubber from Manihot dicJwtonm. This has

been said to be superior to M. Glaziovii, the well-

known Ceara rubber tree, as a source of commercial

rubber. Recently, some trees of M. dichotoma were tapped
for the first time. The sample sent to the Imperial
Institute consisted of four pieces of dark-brown, thick

crepe rubber. Two of the pieces exhibited fairly good

physical properties, but the other two were soft, sticky, and

very weak. Rubber represented by the two best pieces of

this sample would probably realize about if. per Di. in

London, with fine hard Para at 4s. M. per ft). The rubber

contained 84'6 per cent, of caoutchouc, and the percentages
of resin, protein and ash were relatively high.

It is believed that this rubber was obtained from very

young trees, and that the product may improve as the trees

increase in age.
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GLEANINGS.

A Law of St. Lucia, entitled An Ordinance to Regulate
the Importation of Bees (Xo. 8 of 1912) was gazetted as

having come into force, on Decen.ber 7, 1912.

.\ note in the International Sugar Journal for Decem-
ber 1912, states that the exports of sugar from Peru in 1909
amounted to 12.5,3.51 tons, value £1,1.")9, 899. Most cf this

sugar went to Chile, while the LTnited Kingdom was the

second largest customer.

Information has been received from the Curator of the

Botanic Station, Montserrat, to the effect that the continued
rain has maintained thp growth of the cotcon crop and the

fields have Howered again profusely. The total crop for the

present year promises to be higher than was anticipated.

Serious damage to the lime nurseries in St. Lucia was
caused by the heavy rains that fell on December 7. Special
efforts are being made to resow lime seeds and .save the

seedlings not beyond recovery. It will be remembered that

similar damage was occasioned by the October flood mentioned
in the Agricultural News, November 23, 1912.

A consular report has been issued in Belgium which
draws attention to the fact that the consumption of

cotton by Russia amounts to about 400,000 tons yearly.
The I'lUssian Government is making s^pecial eHbrts to [irotect
cotton production in that country and to encourage it, so that

the importations from abroad may be lessened as much as

possible.

Among the improved weighing machinery exhibited bj-
Messrs. Avery, Ltd

,
at the recent Smithfield Cattle Show, was

a scale for the weighing in or weighing out of goods, having
a printing arrangement attached by means of which the

weight is indelibly printed on a ticket at the time of weigh
ing, so that the likelihood of disputes between the buyer and
seller is lessened.

The British Vice Consul at Ensenada, Lower California,

reports favourably on the possibilities for cotton-growing in

Southern California and the adjacent province of iMexico.

It is .stated that under irrigation, which is now provided, the
area is supposed to be able to produce about .500,000 tons of

high-class cotton in each year. Mention is also made of

another district to the south which is three times as big,
and may probably eventually produce a large amount of

the crop.

The Board of Trade Journal for December 19, 1912,
states that the value of the rice exported from Siam in

1911-12 was £1,989,458, which is lower than in any year
since 190.5-6. The quantity was 627,467 tons, and this was
lower than the amount in any year since 1903-4. When
compared with those of 1910-11, the figures show a decrease
of 4 19,459 tons and £1,970.534.

A communication received from the High Commissioner
in England for the Commonwealth of Australia states that,
with a view to preventing the introduction of foot and mouth
disease, 'a recent proclamation of the Federal Executive
Council prohibits the absolute introduction of hay and straw
for fodder purposes into Australia. Formerly hay and straw
could be introduced into Australia under a special license.'

In a short note in the Erpiriment Station Record for

July 1912, mention is made of investigations that have led to

the conclusion that the commercial preparation known in

England as Raticide, and in America as Azoa, cannot be
recommended for destroying rats This is in accordance with
other experience with special preparations for rat destruction
that has been given attention from time to time in the
A'irindtural Ntivs.

It is stated in Peru To-dai/, for December 1912 that
certain beetles resembling the hard back beetle, which are
found in great quantities near Quito, are toasted by the
natives and eaten as a delicacy. They are also .sold in the
streets just as nuts would be. The taste is said to be very
much like toasted bread with no particular flavour. This
custom is analogous to the practice of .some of the natives of

British Guiana, of consuming the gru-gru worm.

Extensive field trials have been carried out recently by
the Department of Agriculture and Technical Instruction for

Ireland to test the yielding capacities and quality of certain
French and Danish varieties of wheat. The work, which
was carried out in a very thorough manner, showed that

during 1911-12, the Danish v.iriety Queen Wilhelmina, gave
the best results, and it is recommended for the attention of
Irish wheat growers.

Aluminium nitride has l>een referred to already in this

journal (At/riru/iin-al Sews, Vol. IX, p. 188) as a possible
manure. In Emjrais, 1912, p. 577, a discussion is given of

the production of this substance as a practical means of fixing
the nitrogen of the air. It is indicated that aluminium
nitride may becomn useful in agriculture r-.| account of the
facts that it contairs about one-third of its \.cii:ht of nitrogen
and that it can be produced fairly cheaply.

The Agricultural Research Institute, Pusa, has issued

recently Bulletin 29, which contains directions for the cultiva-

tion of Eri silk. It is stated in the preface that the Bulletin
is written to provide rearers and intending rearers of Eri
silkworms with a brief practical manual on the subject.
A more detailed ar...ount is to be found in the .Memoir on Eri
Silk published as Part I of Volume I\' of the series of entomo-

logical memoirs issued by the Department of Agriculture in

India; and those v :o require fuller details are referred to this

work.
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STUDENTS' CORNER.

An instructive, e.xporimeiit to show, without a micro-

scope, the presence of minute forms of life (bacteria) in the

soil is the following. Obtain three clean, wide mouthed

medicine bottles and label them 1, 2 iind 3. Place in No. 1

a little fresh soil, in 2 a freshly prepared but Aveak solution

of moat juice. Then plug the mouths of the three bottles

with absorbent cotton and on three oon.secutive days stand

them for an hour in boiling water, taking care that the water

is heated gradually and that only steam comes in contact

with the cotton plugs. During the intervals between these

sterilizations, the bottles should be placed in a clean cupboard.
On the fourth day take bottle No ;i outside and by means of

a olean iron spoon (which has been dipped, for preference, in

alcohol which is then lighted) add as quickly as possible

a tiny lump of soil which must be taken from just below the

surface. Replace the plug immediately. Arrange the three

bottles in a row in the cupboard and set light to the cotton

plugs, and then quickly blow the flames out, in order to

sterilize the plugs. Next add about half the sterile

meat extract in No. 2 to the unsterilized .soil in No. 3,

and a minute portion of the sterile soil in No. 1 to the

remainder of the sterile meat e.xtract in No. 2. On the fifth

clay, if the experiment has been done quickly and cleanly

enough to prevent contamination from dust, etc., there should

be gelatinous patches^ or even a film, covering the surface in

No. 3: whilst the liquid in No. 2 should still remain

.mchnnged. These patches are composed of millions of

bacteria, and the offensive smell of the liquid in No. 3 is an

indication that certain chemical changes have occurred as the

result of the bacterial development.

Reference has been made already in these notes

to land, capital and labour (see Ayrtcultiiral Navs, Vol. XI,

p 301). Where the landowner manages his own estate,

Lis net income is composed of rent, profit on invested

workins capital, and salary for his own services. Do not

confuse rent, profit and wages. If the estate is rented to

:i tenant, then, obviousl}', the landlord's return consists of rent

alone; if the estate is managed for him by others, then the

value or part of the value of his own services goes to the

manager and attornej'. In business, more especially in

partnership concern.-;, it is customary to charge the business

with interest at the rate of 3, 4 or -5 ]ier cent, per annum on

the capital; for the capital would yield this interest if

invested in stocks and shares.

Bookkeeping is the art of recording in writing the

accounts of a business; and its object is to show, after a given

period: (a) how much has been gained or lost during that

period; (b) on what accounts gain or loss has been made; (c)

the amount owing to or by each per.son traded with; (d) the

amount of stock and cash on hand.

The mere noting down of every transaction in chrono-

logical order in a diary is evidently insufficient: as transac-

tions accumulate, a systematic record and classification of

them is re(|uired. The foundation <if successful bookkeeping
is the principle of double entry. That principle is as

follows. In every business transaction (as e g. the exchange
•of cotton for cash) there is simultaneously both an increase

and a decrease of property (e.g. incre;use of cash, decrease of

cotton), and the increase is equal to the decrea.se. The

record or entry of both these effects is the double entry—the
cash account beciiuse it receives, is debtor to the cotton

account; and the cotton account, becauSe'it gives, is credited

by cash account.

The double entry system is not employed on the

majority of estates in the West Indie.?, partly owing to its

complexity and the work it involves, and partly because of
the dilKculty of devising a system which is generally adapted
to the different estate conditions. In any case, whether the

system be applied in practice or not, the educational value
of a knowledge of it gives a scientific insight into the rela-

tions of the different kinds of transactions and operations to

one another, and enables the student to appreciate the real

significance of profit, credit, accumulation of capital, depre-
ciation, interest, discount, consignments, insurance, and
similar matters of finance.

The student, therefore, is advised to obtain a textbook
on bookkeeping such as Book l-eepinc/ for Estate Students,

by Thomson (London: G. Bell & Sons), and to work out
theoretical examples. This should be followed by aa
endeavour to arrange a simple system of double entry-
accounts adapted to the conditions of any particular estate.

Questions for Candidates.

?'i;kt,imi.n.\i;v ijuestions.

(1) State how stems are modified for different uses.

(2) How may the pressure of the air be shown?

intki;medi.\te question.s.

(1) Contrast the effects of flowers of sulphur and of

sulphates when applied to the soil.

(2) Describe how you would pack for export either (a)

green limes, (b) Para rubber seeds; or (c) cotton, (d) mola.sses.

VISAL QUESTIONS.

(1) State what you know concerning Sakellarides cotton.

In what way does its production affect the demand for Sea
Island cotton?

(2) Distinguish between the .selection of plants and the

grading of produce. Give examples of each. Discuss the

tlnancial benefits that may be derived from the employment
of these practices.

DEPARTMENT NEWS.
The Imperial ( 'oimnissioiier of Agrirulture returned

to Barbados on Saturdaj-, January 25, by the

S.S. Korona', from an official visit to St. Liinia.

Agricultural Education in Italy.—By royal
decree the Higher Council "f Agricultural, Industrial and
Commercial Instruction in Italy was abolished in December

1911, and a Council for Agricultural Instruction substituted.

The new Council is to consist of fourteen members appointed

by the Minister of Agriculture, and is to give advice regarding

proposed legislation and general provision for agricultural

instruction, agricultural schools of all kind.s, aid to students,
and other ijuestions relarting to agriculture, forestry, and
zootechnical studies which he may refer to it. {Journal of the

lioytd Society of Aifx, December 20, 1912.)
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FUNGUS NOTES.

RECENT WORK ON A PLANT DISEASE.
In the Meuioin of the Imperud Department of Agri-

ridtwi- ill Iiidiii, Botanical Series, Vol. IV, No.
(J,

an acnount

is given by Shaw of his investigation into the existence of

physiological races of the fungus Ithizoct' nia whicii has

been found to be parasitic in India on the ground nut,

"Cowpea, jute and cotton.

Before procfteding to describe the impoitant results that

have accrued from this investigation, it may prove helpful
to sketch the position regnrding the identity and parasitism
of lihizictonia that existed previous to the commencement
of Sliaw - researches.

Rhizoctonia is a form genus which was established by
de Candolle in 1S15 to include certain sterile (i.e fruitless)

fungi occurring upon the roots of plants: though the first

reference to I'hizoctonia wa.5 made by Duhame, who, as

early as 1728, descril"ed a disease of saffron {Crorv.^ salii'its),

and considered the sclerotia, or spherical masses of mycelium
typical of Rhizoctonia, to be a special plant of which the

hyphae were the roots. He named the plant Tuberoides.

Since de Candolle's time the genus lUiizoctonia has

received considerable attention by mycologists in Europe,
and various forms were described at some hngih by the

Tulasnes (1651) and by Kiihn (1858). The disease was

recorded in Denmark during ISS'i and 1902 on hosts

belonging to widely ditl'orent natural orders, and rfcently the

parasitism of the fungus has been investigated in Sweden by
Eriksson, in connexion with the considerable variability in

the susceptibility of ditlerenl varieties of one kind of host to

the disease. In England, Gusson has described the disease

on .several plants, and he considers li. soffini (Knhn) and

a. vio!w-a (Tulasie) to be one and the same species; whereas

Massee, subsec^uent on Hartig's observations, suggests that

Itosellinia is the fruiting stage of lihizoctonia.

In America, Rhizoctonia is known to attack much the

same crops as in England, and has been investigated by

Duggar and Stewart; but the most interesting of the Ameri-

can publications on Rhizoctonia is that of Rolfs who recently

discovered a fruiting stage whicU he stated to be a basidio-

itiycete a'rcady known to science as Cortirium nrr/niK,

P.. and C.

Such was the position relating to the indentity of the

fungus up to about 1910; and it must be admitted that

considerable doubt prevailed as to what were the true

perfect forms.

It has been stated already that the disease has for years
been observed on a large ntimber of ditterent sjiecies of host

plants, and the following list.-^ of hosts show the remarkable

distribution of the disease, both geographically and biologi-

cally: In Europe and America, Rhizoctonia ii Hacks sugar-

beet, bean, carrot, cabbage, cotton, lelture, potato, radish,

sweet potato, pumpkin, wnftrmclon, garden pea, and alfalfa.

More recently, Shaw, in India, has obseived the disease on

the following: ground nut, cowpea, jute, soy bean, cotton,

bonavist bean {DoUfhos LaUali), I'lkosaiit/fs curumeriiia,

and mulberry.
In view of the importance of cotton, ground nuts and

cowpeas in the West Indies, the remaining part of this article

will be concerned with Shaw's work on the Rhizoctonia

disease of these crops and will end with a short account of his

conclusions as to the identity of the causative organisms.
COTTON. Infected seedlings have a soft yellow patch on

the lower
]
or ion of Ihc hypocotyl, and in bad cases the rot

is sufficient to cause collapse of the seedling. The similarity
will be noticed between this 'damping oS' and that cau.sed by
Pythium; indeed, incidentally it may be stated that most

investigators now consider that many of the 'damping otl'

diseases attributed to Pythium are really caused by
Rhizoctonia.

In India, l!hiz"ctoni i does not attack Jesi cotton (a variety
of Gossi/jiiiiiii ne'jln-ta) in the field; it seems to be restricted
to pot cultures of special varieties Diseased plants may
recover, but a second attack on the same plant never takes

place. Seedlings seem to be susceutilile only when quite
young.

An examination of withered seedlings shows hyphae of
Rhizoctonia The branches tend to lie parallel, are closely
sep'ate and are constricted at the base— characteristic of
Rhizoctonia. The sclerotia are rounded bodies, exactly like
the sclerotia found by Shaw on jute seedlings, but rather

smaller, the average diameter being about 90 microns. Oa
agar- meat-extract medium the sclerotia may measure as
much as 150 microns in diameter. After discussing the
views of American authors and of P)alls in Egypt, Shaw
comes to the conclusion that cotton is attacked by Rhizoc-
tonia in America, Egypt and India, and the section of his

paper dealing with cotton concludes with an account of
inoculation experiments in which it is shown that: (1) no
successful inoculations took place on ded cotton in the field;

(2) grown in pots, inoculated desi cotton showed a mortality
of 20 to 30 per cent : (3) 'khaki' variety grown in pots gave
a mortality of 90 per cent.

GKOUND NUT. Ithizoctonia was originally observed on
the 'seeds' of this plant. The pericarp had a mottled appear-
ance showing discoloured patches. Hyphae were found in
the pericarp and also within the embryo. Portions of peri-

carp were incubated in sterile petri dishes and a vigorous
growth of Rhizoctonia hyphae was obtained, which resembled
the Rhizoctonia of cotton and jute.

Pour of these infected seeds were sterilized with formalin
and kept moist, but only one failed to succumb to the disease.
Later in the year infected ground nut plants were found on
the Pusa Farm; the upper portion of ihe plants appeared
brown and withered, while at the ground level, the stem was
of a dark-brown colour; in this portion hyphae and sclerotia
of Rhizoctonia were particularly abundant. The morpho-
logical features of the Rhizoctonia of ground nuts agreed

exactly with those of the fungus on cotton and jute. In
the inoculation experiments, about 30 per cent, of the
inoculations were .successful. If the ground nut was first

wounded the percentage of deaths reached as much as fifty;
this plant also seemed particularly susceptible to attack at
the growing-point.

cowi'K.A. Tlie syniptoms of attack in the case of this

plant are the s;irae as those already described for the

ground nut, and the fungus also resembles that of the other
three hosts. In the early stages of infection a red-brown
discoloration appears upon the stem and slowly spreads; the
stem ultimately becomes fiaccid and colla|>ses. Sclerotia are
formed abundantly. Infections from agar cultures on
unwounded plants gave »n average mortality of 50 per cent.;

by wounding, the mortality reached as high as 80 per cent,

of the infections.

Leaving the^ consideration of the behaviour of the

fungus on various host plants, attention miy now- be given
shortly to the parts of the work that dealt with cross-

inoculations, and the identity of the fungus,
( i;os> iNorui..\TiONs. Ericksson, working in Denmark,

was able to make lihizoctonia pass from the carrot to the beet.

Its virulence upon beet, however, was greatly increased after
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being parasitic upon tbat plant for one generation, thus

Showing a gradiiiil adaptation to the new host. Clover,

which is sometimes attacked in Denmark, he was not able

10 infect with Khizoctonia. I'lricksson's resuUs show there-

fore a very .slight speciali/alioii in the parasitism on dilVcrent

hosts.

Shaw's results in India agree more or less with those of

Ericksson. In those of the hosts, namely, ground nut, cotton

and cowpea, the infection powers of the respective Khizoctonias

seem to be of a like order. In e>ch case reciprocal infections

were obtained, although the virulence of the fungus is greatest

on its own particular host. Thus the Rhizoctonia from cotton,

if infected upon ground nut, jute or cowpea, causes a mortality

of about 40 to 50 per cent., but upon cotton it produces
a mortality of 80 per cent. The Rhizootnnia of jute shows

a high degree of specialization, as it duus not attack the other

three hosts at all under ordinary circumstances. Shaw recrds

several interesting facts regarding host reaction. Jute reacts

to cotton and cowpea infection by cork formation; and when

•ihe cowpea reacts successfully against the fungus, the hyphae

appear to remain in the intercellular spaces; whereas when

lihizoctonia proves fatal, the hyphae penetrate the living cells.

In the light of these facts it is evident that physiologic il

.specialization of the fungus exists, unaccompanied by any
cutward morphological distinction.

IDENTITY. In his discussion of the identity of the

fundus, Shaw arrives at the conclusion that the species which

attacks jute, cotton, cowpea and ground nut is R. solani,

Kiihn. Shaw is, however, able to corroliurate Rolf's assertion,

ihat a basidiomycetous form occurs, possessing vegetative

characteristics similar to those of lihizoctonia; but this

particular form possesses sclerotia which are much larger than

thos3 belonging to U. sol-ini. This form is called the

anacrosclerotial form and has been identified by Shaw as

/,'. violacoi of which the fertile stage is Coiiicium vn ,11111.

The two organisms then, which in India, attack the

i;round nut and cowpea are, Rliizoctonia solani, Kiihn, of

which the fertile stage has yet to be discovered, and

Coyficium va</um, B. and C, which is. the fertile stage

of Ji. rici/aaa: whereas jute and cotton are attacked only

\«y Rhi-oi-toiiia solani: and there are at least four specia-

lized forms of this species in India, which cannot be dis-

tinguished except by inoculation experiments. Each one

of these four forms possesses microscierotia; this differ-

entiates them from the vegetative parts of Corticinm vagum,
which produces macrosclerolia.

Experiments in connexion with preventive measures indi-

cate that carbolic powder apijlied to the soil in small (juantities

is effective. Xajihthalene, though it kills the fungus, inter-

feres, in the case of jute, with the germination of the seed, even

when it is used in very small quantities. Probably the best

means of combating the disease is by a careful rotation of

crops, and it should be remembered in this connexion that

the fungus is spread chiefly by means of.the sclerotia that

lie dormant in the .soil.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
The last month of the year 1912 began with fair supplies

of drugs, and an active market, but with a g'jod many changes

in prices, mostly tending upwuds, thereby, in many cases,

limiting the demand. In the second week there was a distinct

feeling that the Christinas holiday, and stock taking seasons

were approaching, with the concurrent effect of diminislied

trade, a condition that will rumiin until the second week in

the New Year when the drug auctions will be again resumed.

GIXGEK.

There has been very little business done in this article

throughout the month. .\t the first auction on the 4th 26-5

bags of rough washed Cochin were offered and bought in, at

35s. for fair medium and small, and 32.s. for wormy. No sale.s

were effected at any of the subsequent auctions.

NUTMEi:S .\ N U M.\OK.

At the first sale on the 4th there was a steady demand
for nutmegi, 145 packages of West Indian selling at the

following rates; 66's at Gi., 79's to S9's, 4|rf. to o\d ,
91'$ to

102's, il'L, to 5k/., 105's to 115's, 4|d to 5|d, llT's to

127's, 5-./., and 144s to 153's, 4
ft/.

A week later the sales of

West Indian nutmegs amounted to 148 packages at rates^

varying very slightly from the preceding. At this auction

some packages of Eistern were also offered and sold, 96's

fetching Aid. and 137's 4J(? ; limed sold at 5|'i. for 70's and

4|rf. for 95's. On the 18th, 88 packages of West Indian

were offered and mostly sold, GG's to 76's fetching 5i</. to

Qhd., 8r's to 94's, SJ-tf. to ^d., 'J7'sto 105s, M. and 135s to

142's, i\d. to 5rf ; of mace the sales were as follows. On the

4th of the month, 4 4 packages of West Indian were brought
forward, part of which sold at 2s. to 2s 'id., and broken at

Is. 9(:/. to Is. \Qd. A week later, namely on the 11th, 34

packages were offered and sold at 2.s. to is 3i. per lb.

SAESAPAKILLA.

The only sale of this drug was held on the 12th of the

month, when the offerings amounted to 21 bales of grey
Jamaica and 5 of native Jamaica. The whole of the former

was disposed of, ]*. 9d. to Is lOd. being paid for fair

slightly rough, and !.-' 8d. for part rough. The five bales of

native Jamaica were all bought in at from 9d. to l.s. 2d. per
tt) for inferior pale to fair bright red.

CASSIA FI.ST0LA, KOI,.\ AND TAMARINDS.

It was reported at the beginning of the month that the

new crop of East Indian Cassia Fistula was both plentiful

and good: at the drug auction on the r2th of the month,
the offerings amounted to 52 packages, only 30 of these

found buj'ers at from 18.s. to 2(i.<. per cwt. for lean Java.

A firm trade has been done in kola which was represented
at auction on the 12th by 21 bags which were all sold; 14

bags of fair dried West Indian realized 5d. per ft)., slightly

mouldy, 4;W. and mouldy, 3-^d. A further bag of bright West

Indian halves, fetched 4Jrf. per lb. and pickings lid. Five

bags of small Ceylon quarters were also sold at i\d. per lb.

In the early jjart of the month. West India tamarinds were

represented by 30 packages, four of which were .sold

at 1 2s. 6''. per cwt.

With reference to the increased use of vanillin, in place

of the true Vanilla pod, it may be of interest to note tliat

the makers of the artificial product are said to be consider-

ing, in consequence of the increasing cost of eugenol, the

utilization of phenol in the preparation of vanillin. A warning
has been given to those who use the artificial product foe

food rtavouring, to satisfy themselves as to its source.
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MARKET REPORTS.

LondOE.—The West India Comuitike CiRcnLAE,

January 14, 1913; Messrs. E. A. de PAS^ A.- Co.,

January 3, 1913.

Arrowroot— '.>ld. to ^<d.

Balata—Sheet, 3/7 ; block, 2/5 per lb.

Beeswax— £7 10s. t.. £'7 12s. 6-^.

Cacao—Trinidad, ti'.',
- to SO/- per cwt. ; Grenada, 61/-

ti. 68, -; Jamaica, 58 to Uti/-.

OoFFEE—Jamaica, 7-/- to 83/6.

Copra—West Indian, £28 to £28 5s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, IGd. to 2C(/.

Fecit—Ko quotations.
FfSTlc—No quotations.
OlNOER—48s. to 604.

Isinglass—No quotations.
Honey—No ijuotation^.
Lime Jiice—Kaw, 8J. to 1/2; concentrated. £18 7s. 6(/.

£18 15s.; otto of limes (hand-pressed), 7/7i.

Logwood—No quotations.
Mace—2/4 to 2/9.

Nutmegs—5Jd. to 6d.

1:>1MENT0—^If/. to 2y.
Rt7BBER—Para, fine hard, 4/6^; fine soft, 4/3;J Castilloa,

4/ per lb.

RcM—Jamaica, 2/2 to 6/-.

ScoAR-Crystals, 17;'» to 20/-; Muacovado, 11 6 to

Syrup, 10;9; Molasses, no quotations.

14/6;

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

10, 1913.

Oacao—Caracas, 13j to 15ic. c; Grenada, 14c. to 14|c:
Trinidad, 14ic. to 15c. per lb.

; Jamaica, llic. to 12|c.
Ooco-NUTS—Jamaica, select. 553200 to $3400; culls,

118-50 to $2000; Trinidad, select, $3200 to $34 00;

culls, $18-50 to S20-00 per M.
Coffee—Jamaica, 15c. to 16j[c. per lb.

Ginger—8|c. to 12c. per lb.

Goat Skins—Jamaica, 50c.; Antigua and Barbados, 48c.

to 50c.; St. Thomas and St. Kitts, 44c. to 4bc.

per lb.

Grape Fruit—Jamaica, $100 to $:i00.

Limes-$500 to $5-60.

Mace—No quotation.
Nutmegs— llO's, 14c.

Obanges—Jamaica, $2-00 to $2-25.

Pimento—41c. t^ 4.|c. per lb.

SuoAR—Centrifugals, 96°, :; 48c. per lb.; Muscovados, 89°,

2-'J.'<c.; Molas.ses, 89°, 2 7l>c. per ft-, all duty paid j , _,

Trinidad,— Messrs. Gordon, Grant ii Co., January 20,

1913.

OaOao—Venezuelan, $14-751 I'^r faneya; Trinidad, $l.';-75

to $14-50. „v.j,. '«"-«.^

Ooco-NUT Oil— 96c. per Imperial gallon.
Coffee—Venezuelan, ]4c. per ft.

Copra-$4-25 per 100 ft.

Dhal—$4 00 to $4-25.

Onions-$1-50 to ?t 00 per 100 ft.

Peas, Split—$5 75 to $6-00 per bag.
Potatoes—English, 81-50 to $l-7.'> per 100 ft.

Rice—Yellow, $5-2" t.. .*5 25 ; White. $6-60 to $7-00

per bag.

Sugar—American crashed, no quotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

January 25.. 1913; Messrs. T. S. Garraway ds

Co., January 27, 1913; Messrs. Lkvcdi k iV: Co.,

January 17, 1913.

Arrowroot-SO-OO to S8-00 per 100 ft.

Cacao-$10-00 to $1200 pel- 100 ft. .

Coco-nuts—S24 -00.

Hay— $1-50 to $1-80 per 100 ft.

Manures—Nitrate of soda, $7500; Cacao manure, $J8 00
to $50-00; Sulphate of ammonia, $80-0<.> Ui $8500
per ton

Molasses—No Quotations.

Onions—$6 00 per 100 ft.

Peas, Split—$6-40 per bag of 210 ft.; Canad.-i, $300
to $4-00 per bag of 120 lb.

Potatoes—Nova Scotia, $170 to $;> 00 per 160 ft.

Rice—Ballam, $510 to $560 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4 75 per 100 ft.

British Guiana.—Messrs. Wieting i Ricutkk, Jao-

uary It^, 1913; Messrs. Sandb.\cii, Paukek A Co.

January 17, 1913.

ARTICLES.

Abroweoot—St. Vincent

Balata—Venezuelablock
Denierara sheet

Cacao—Native
Cassava—
Cassava Starch—
Coco-nuts—

Coffee—Creole
Jamaica and Rio
Liberian

Dhal—

Green Dhal
Eddoes—
Molasses—Yellow
Onions—Tenerifl'e

Madeira
Peas-Split

Marseilles

Plantains—
Potatoes—Nova Scotia

Lisoon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yams-White

Buck
SuoAB—Dark crystals

Yellow
White
Molassee

Timber—Greenheart

Wallaba shingles

„ Cordwood

Messrs. Wieting
& Richter.

No quotation
72c. per ft.

18c. per ft.

80(.-.

$r.-50

$16 to $20 per M.

17c. per ft.

20c. per ft.

i:'.c. per ft.

$375 to $."> 00 per
bag of 168 ft.

$5 00
WW.
None

9c. t.. 10c. per ft.

$7 -50 per bag
(210 ft.;

16c. to 48c.

$2 75 to $o 00

$1-32

per bag
No quotation
$4-50 to$5-00

$1-20
$l-'.t2

$2-16
$2-50 to $2-60
$;!-26 to $;i-60

.?4-00

$2-4'J to $2 60

32c. to o5c. per
cub. foot

$4-00 to $6-25

per M.
$1-80 to $2-00

per ton

Messrs. Sank-
bach, Paekbr

* Co.

Prohibited

19o por tb.

$10 to $16 per M.

10c. per ft.

20k. pur lb.

13c. per ft.

$4-75 tc. $5-00 pel
big of les ft.

7c. |)ur 111.

$7-.'!0 per bag
(210 ft.),

SiaOO

$5-00

$2-50 to $2-60
$3-25 to $;!-50

32c. to 55c. per
cub. foot

$4-00 to $6-00
per M.
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Publications on sale of the Imperial Department of Agriculture
FOK THE WEST INDIES.

The ' WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as i.ssued, price 1*. each. Post free, 1«. 2d.

Volumes II, III, IV, V, VI, VII, VIII, IX, X, and XI:— Price 2$. each
;
Post free 2s. 8d, where complete. (Ill, 2;

IV, .3; and V, 2 and 3 are out of print.)
Volume XII. Nos. 1, 2, and

:!,
No. i-—Containing Papers on plant diskasks and i-kstk, coi oa .\ut, lime and

Fi'.uiT, and kick INDUSTRIKS, prepared for the recent Agricultural Conference, comprising, among
others : The Use of Entoinogenous fungi on Scale Insects in Barbados; Further Notes on the Fungua
Parasites of Scale Insects: Jteport on the Prevalence of Some Pests and Diseases in the West Indies, for

1910 and 1911; Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime .Juice

Concentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil

Industries of St. Thomas and St Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua;
Artificial Cross-Fertilization of the Mango; and Rice E.xperiments in British Guiana.

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

idapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work

on BUgar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Indu-stry. (14) Screw Worm in Cattle at St. Lucia. Price 2(i

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2rf.; in 1901, No. 13, price 4ti.; (16) Hints on Onion Cultivation. Price 2(<.

in 1902, No. 19, price 4(1; in 1903, No. 26, price 4d.; (17) General Tre.^tment of Fungoid Pests. Price 4ti.

in 1904, No. 32, price 4rf. (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 19U4-6, No. 44, price 6(i.; (28) Barbados and Porto Rico .Molasses. Price 3d.

in 1905-7, No. 49, price 6rf.
;
in 1906-8, No. 59, price 6d. ; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1907-9, No. 62, price Gd.
;
No. 66, price 6rf. (35) Information in regard to Agricultural Banks. Price od.
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Ohiendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure
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THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

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

PLEASE NOTE I

Buco Cultivators.
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Vaporite.
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BRIDGETOWN
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WEST INDIAN BULLETIN-
(Vol. XIII No 1.)
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Experiments on Cotton in ToUago; Cotton Exp. i imeuts in
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Special lieference to the Boys' Secondary School; The Need
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A Lectureship in Tropical Agriculture; Peasant Agriculture
in Grenada: 6ug-'.;tions for its Control and Improvement.
Also Inde.K and Tide I'age for Volume \'H.

Piintod at Office of Ayrie^dtural Reporter, 4 High Street, Bridgetown, Barbado.s.
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A Tropical University.

fX The Times of January 23 there appears

Su,a special article under the heading 'The Case

jfor a Tropical Universitx
'

advancing .strong

reasons for the creation of a University of Tropical

Agriculture and pointing to the West Indies as the

most suitable locality for the suggested university.
This article is reproduced on anothtr page of the

present issue of the Agricultural Kcws, and should be

read in connexion with what follow;- here.

The publication of Mr. Nor: nan Lamont's book

called Problems of (lie Antilles' is the immediate

prompting cause of the arcicle just mentioned, which is

a powerful appeal for consideration of the subject: and

it is evident from the many references to the matter in

agricultural journals, in deliberations on tropical agri-

culture, and in the proceedings of the recent West
Indian Agricultural Conference, that the question is now-

ripe for extended discussion with a view to definite

action.

The subject has for some time been a matter of

serious consideration and some correspondence on the

part of the Imperial Department of Agriculture, and

the time has now arrived when it appears necessary
and desirable to ventilate the question as freely as

possible, and this in view of the strong advocacy of

The Times and the definite allusion to the West Indies

as attbrding a good localitiy as regards ease of access

and material for teaching.

The aspects of the suggestion for a University of

Tropical Agriculture are man}', and it is to be expected
that support will be accorded to the proposals by those

who have advocated various sides of the question which

may well be embraced within the bounds of a copious
scheme. Foremost amongst the ideas which it may be

expected to include is that of the Agricultural College,

then follow ideas pertaining to agricultural investiga-

tions, first of a utilitarian and then of an abstract kind,

and finally the training of experts to an extent beyond
the generally accepted scope of the Agricultural College—

experts who may deal w'ith problems of Agricultural

Chemistry. Entomology, Mycology, and man}' allied

branches of study.

The need for agricultural colleges has been

pressed upon the attention of those engaged in tropical

agriculture for over fifty years. In this advocacy the
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several West Indian Colonies have been referred to, or

have taken an active part, but so far as the British

West Indies are concerned nothing t>t a definite charac-

ter has yet emerged; though it is to be observed that

in recent years much ijood work has been done in intro-

ducing the teaching of science subjects with an agricul-

tural bearing into the secondary schools in all the

colonies and thus preparing the way for the higher

scheme which now demands recognition.

Id most of the discussions that have already taken

place in this connexion, ideas have tended to narrow

themselves down to the training of young men for par-

ticular tropical colonies and even for particular indus-

tries; as a result a difficulty has arisen and, it is

believed, has arrested the development of more than one

promising scheme. The difficulty lies in the fact that if

students are to be trained chiefly for local employment
it is soon realized that the maintenance of an efficienl

college involves either ihe existence of a larger number

of students than can tind employment locally; or, if the

number of students is to be sufficiently low to satisfy

local needs, then the tea;hing staff and educational

equipment necesisary for adequate instruction become

disproportionately large and costly for the results

obtained.

When, however, consideration is given to the

training of students for the whole range of the West

Indies, and when it may be anticipated that an institu-

tion of good repute may attract students from Central

or South America as well as many turning their atten-

tion to West Africa and other tropical colonies, it may
seem that by expansion, one of the main sources of

difficulty besetting an agricultural college will be

removed.

The outlook admits of further enlargement in

that a growing need is felt in our British Universities

for the means of completing the training of those

students whose interests are centred on tropical prob-

lems; and as Tropical Schools of Medicine are now

recognized as essential, so it is felt that Tropical Schools

of Agriculture are necessary. In agriculture, however,

it is not possible, as in medicine, to bring cases for

study to the Mother Country: if anything effective is

to be done it is clear that the Tropical School of

Agriculture must be located in the tropics and, as is

pointed out in TAc Times article, the West Indies

afford an admirable locality for such a purpose.

In this connexion it is to be recognized that the

students of our Universities who are desiring to eijuip

themselves for work as experts in matters pertaining

to tropical agriculture are now seriously handicapped

by havmg no tropical station in which they can com-

plete their training; and excellent as is, no doubt, the

great store of tropical material existing and available

for teaching purposes in our museums and universities,

it can never have the force and efficiency that come
with acquaintance with things on the spot existing as

matters of real, live concern to the place in which they
are seen. This applies to most of the phases of such

science as Zoology including Entomology, Botany,

Mycologj'. Chemistry—the tropical aspects of which can

only be adequately appreciated in the surroundings
where tropical conditions obtain.

Again, those ;who are engaged in advising in mat-
ters pertaining to tropical agriculture are met constantly
and with increasing force by the circumstance that

our knowledge of facts is painfully limited; information

is continually sought, which has lacked the opportunity
to be found: inferences drawn from the conditions

in temperate countries are often misleading: and so the

teaching of advisers in tropical agriculture is often

merely tentative and may be \yrong. It is increas-

ingly evident that stations for experiment and research

are urgently needed. In recent years, certainly, there

has been a growing tendency to increase the facilities

for experiment, and good results have been obtained;
these developments have been the concern of several

colonies and of necessity have had relation to local

problems and requirements. These efforts, also of neces-

sity, have had regard to problems of a utilitarian

character, and have met their chief support in colonial

couununities from the belief that they are likely to

prove remunerative.

Workers in the field of tropical agricultural knowl-

edge lire asking- with increasing insistence for informa-

tion of a more abstract character—are asking for

abstract research. It is improbable that this will be

provided by colorlial comnainities: it lies beyond their

immediate needs, powers and resources, and for its

attainment renders necessary an appeal to a wider field.

Utilitarianism will largely limit the activities of

individual communities, so that special efforts are

required to extend the outlook, and to include those

in the home country and those in the colonies who
are interested in the general development of tropical
affairs. The utilitarian aspects of the work of the

experiment stations may be regarded as a province
of the various active local departments of agriculture,
while the prosecution of research may well become
the function of the Tropical University.
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It would appear that careful i;onsideration and an

appreciation of the need of expanding the idea beyond

the limited range of an agricultur.il college are the cir-

cumstances that have led The Thifss to refer to the

need for a Tropical I^niversity, and this is the direc-

tion in which the greatest usefulness as well as the

greatest chances of success are to be sought.

The question at once arises: If this is the need,

how is it to be met and how is provision to be made for

it.' Having regard to its wide aspect, it appears to go

beyond the scope of any particular colony, so that it

would appear reasonable to make the appeal for support

to the large public interested in Tropical Agriculture

and particularly to those who are concerned with West

Indian affairs or with those industries which find

exposition in the West Indies, sd that knowledge

respecting them may be increased not only for the

benefit of the West Indies but in regard to those indus-

tries wherever carried on. Appeal may also be made

to those responsible for the training of, and those under-

taking the em])loyment of. men reijuired for the carrying

on of the multitudinous tropical industries, as well as

to those responsible for the training and for the employ-

meat of the expert scientific advisers mentioned already.

This appeal should no doubt in the first instance be

addressed to the large public interested in these affairs;

and when it is assured that a real public interest and

desire for action with offers of support have been made

evident, then appeal may be made for Government

recognition and assistance.

The importance of the subject, the necessity of

the object, and the fixct that the proposals for a Trop-
ical Agricultural University are now being so definitely

discussed, are all causing the matter to become

a concern of the Imperial Department of Agriculture;

and incidentally the publications of this department
will now be made specially a means of assisting the

preliminaries of establishment, and of disseminating

the information as to methods and progress, that will

be needed by those interested actively in the founda-

tion of such a University.

SUGAR TRADE OF THE UNITED KINGDOM,
1912.

The following figures giving the imports and

exports of sugar, expressed as the nearest ton, into and
fniii the I'nited Kingdom in 1912. are taken from the

Internal I onaL Sugar Journal for January VM'A. For

purposes of comparison the quantities of 1911, taken

from the same source, are also included:—



52 THE AGRICULTURAL NEWS. February 15, 1913.

FRUITS AND FRUIT TREES.

PRESERVING FRUITS FOR EXHIBITS.

The following suggestions are made as the result of

incomplete ex[)eriments and with the consciousness that this

is only in the nature of a preliminary report, and barring

details will be found nevertheless to furnish a basis for

further experiments. Considerable success has been attained

along the-e lines in preserving specimens of Iruits, leaves

and twigs for the purpose of showing insect pests in situ,

with a natural condition of the plant, and it .seem.s certain

that the plan can be perftcted.

The following is a brief outline for tentative working
basis for more experiment as to length of time for treating

and for proportions, all of which must vary according to

the .structure of the tissues of the plant specimen, or tlie

fruit and the amount of juices or sip present.

(1) Immerse specimen in solution of copper sulphate,

1 part to .500 to 1,000 pure water, about three or four days.

(2) Siphon ofT Huid, wash carefully by adding water

through tube reaching to bottom of the receptacle; siphon
ofi' the water and add in same manner more copper sulphate

solution, doable strength used first; let stand five to ten days.
If plant tissues are soft or pulpy, or rich in sugar, etc

,
add

to this solution one-half to one per cent, glycerine.

(3) llemove fluid in same tuannt'r and let stand in pure
water twenty-four hours.

(4) Itemove water and add solution of 10 per cent.

formalin, 1 to .500, plus 1 or "2 per cent, glycerine and 3 to

10 per cent, alcohol, and let stand one to three weeks.

(5) Wash carefully as before.

(6) Add final preserving fluid. For most specimens
solution of sul[)hurous acid 1 to 500 is best, to which may
be added if necessary glycerine and alcohol as with the

formalin solution.

Instead of sulphurous acid, it may be best for certiin

specimens to u.se solution of formalin for final preservative,
or in some cases boracic acid, or even salicylic acid, while in

a few cases more or less alcohol alone or in combination is

required.

This final solution needs to be changed from time to time,
whenever the growth of fungus forms a complete, firm, mouldy
scum on the surface of the Huid.

A small air space is necessary in any sealed or glass-stop-

pered bottle to allow for expansion of tiuid at ditierent temper-

atures. (The more succulent the specimen the weaker should
be the solutions of copper sulphate.) (The M<mthiy IhdUtin
of State Commissior. of Horticulture, December 1912.)

THE ARTIFICIAL RIPENING OF BITTER
FRUITS.

Professor Francis Lloyd, of McGill, related, in his

address to that university on October S, 1912, how, and the
reason why, astringency can be removed from bitter fruits in

fifteen hours by subjecting them to the action of carbon
dioxide under pressure.

The idea is one that immediately attracts the interest

of both chemist and botanist. It appeals with equal
force to the instincts of the practical horticulturist and the
salesman. And moreover, the two kinds of fruit with
which these investigations have been chiefiy concerned—the
date and persimmon—grow naturally in the tropics and

sub-tropics, and a question arises at once as to whether
Professor Lloyd's treatment could not be extended, for

example, in the matter of improving the flavour of the
coarser varieties of West Indian mangoes and the various
wild fruits whose utilization as food is limited largely by
reason of their excessive bitternes.s.

Professor Lloyd's address is published in Science for

December 27, 1912, ^.nd from that source the following infor-

mation has been abstracted.

Astringency in fruits and other plant parts is due to the

jiresence of tannin in some form, very frequently tannic acid.
« )ne of the most ijeciiliar properties of tannin is its power to

enter into combination with many other substances such as

proteins, gelatins, mucilages and the like, to form complexes
(or compounds in a loose sense) which have in common the

peculiar property of resisting agents of decay. The usefulness
of tannin in the arts depends on this property. A vivid im-

jiression of this peculiarity is aflbrded by biting an astringent
fruit like the persimmon or an unripe banana. The tannin
in these will quickly attack and combine with the skin of the

mouth, causing what may be accurately and simply described
as a rapid manufacture of a thin coating of leather over the
mucous membranes.
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Another peculiarity of these tannin complexes, and one

that more directly concerns the subject r(f this article, if the

fiict that tannins are held more tenaciously by coag'ilable

substances, such as the white of ega when they are in

a s'ate of coagulation than when not.
|

It has been shown
that tannin in its relation with a coagulible substance in the

persimmon, analogous to the white of egg, acts in the same

way. This is known as the principle of c 'llnidal protection.
>

In considering the case of astringenj fruits like the date

and persimmons, which when ripe appear to be entirely

devcad of the astringent principle, tannin, it should be

remembered that such fruits contain quite as much tannin

when non astringent as before. The tannin is simply

protected.

i
^

-

The .\rabs have for many centuries practised the art of

rii'L-ning dates artificially. This consi.sts in exposing the

Vunches of unripe fruit to the vapours of vinegar, of which

the active agent appears to be the acetic acid. The same

effect can be produced by other chemicals and by supra-
normal temperatures. The cause of the change in some
instances i.s o.xidation which renders the tannin tasteless. In

the case of the action of acid vapour on the date, evidence

points conclusively to the non astringency being due to the

formation of a colloidal protector, and uot to the destruc-

tion of the tannin.

As regards the artificial ripening of persimmons in

Japan, a custom is followed by which the unripe fruit is

stored in air-tight tubs in which the alcoholic beverage sake

has been kept The ripening may be due to the effect of

alcohol or a slight amount of acetic acid. E.xperiments
indicate that the alcohol stimulates increased respiration,
and that the carbonic acid gas produced is the ultimate

cause of the change.

This has led to the question as to whether carbon

dioxide, under pressui-e, might not bring about a similar

change with greater rapidity. Fruit was placed in a specially

devised but simple apparatus composed of a piece of -t-inch

gas pipe suitably capped and supplied with a pressure gauge
and with the outlets guarded by gas cocks. The effect on

the fruit of different pressures of carboa dioxide was tried,

and it was found that fruit exposed to^ pressure of 1.") lb.

to the square inch become non-astringent in about thirty six

hours, whilst that subjected to 4-5 D). pressure became
non astringent in about fifteen hours.

To explain tliis change it is necessary to return to the

principle of colloidal protection. Tannin oscurs in the date

fruit in little sacs. Along with the tannin in the.'^e sacs is

a mucilaginous substance which becomes coagulated in the

presence of acids and thus forms a colloidal protection,

holding in the tannin so that it may n<it escape except at

a very slow rate — too .slowly for it to be detected even by
the delicate membranes of the mouth. .Although a colloid,

tannin is not a coagulable one, like gum and mucilage; but,

as already pointed out, it possesses those peculiar properties
of combining loosely with coagulable substances and of being
held tenaciously by them when coagulated. In a word, the

tannin masses of the ri/ie fruit are a sort of vegetable leather,

which like ordinary leather gives up it3 tannin only very

slowly. The action of the carbonic acid is of course to coagu-
late the mucilaginous substance, and this effect may be

compared with the recent discovery that carbon dioxide can

cause the coagulation of the latex of rubber trees.

WEEDS AND M.MZE CULTIVATION.
A bulletin (No. 257) was issued toward the end of

last year, by the Burcaii of Plant Industry of the

I'^nited States Department, of Agriculture, which gives
the results of invescigatii>ns designed to di.scover how
far the beneficial etiCects that follow cultivation in

maize fields is due to the removal of weeds. In the

experiments, plots cultivated in the ordinaiy way were

compared with those in which the weeds were simply
removed with a sharp hoe, with as little disturbance of

the soil as possible. Under the conditions of the

experiments, almost as good results were obtained by
the simple removal of the weeds as by ordinary cultiva-

tion; in fact, in some cases, the latter seemed to

'cultivate' the weeds as much as the crop, for at the end
of the season the simply-weeded plots were cleaner

than the cultivated. More work is required before the
results can be accepted in a general way. For the

preseiit, it is sufficient to (ietail the conclusions as they
are expressed in a satnniary at the end of the bulletin:—•

A number of tests made at several agricultural experi-
ment stations seem to indicate that it is the weed factor that

makes the cultivation of corn necessary, or, stating the

proposition conversely, that cultivation is not beneficial to the

corn plant except in so far as removing the weeds is concerned.

The sul'ject of weed control is recognized as a fundamental
one in tillage philosophy, ft was therefore determined to carry

on, over a wide range of climatic and soil conditions, a large
number of tests of the relative yields of corn produced by
supposedly optimum cultivation as compiired with mere weed
elimination.

The experiments were made b}' having two plots or sets

of plots, one of which received no cultivation after planting,
the weeds being kept down by a horizontal stroke of a sharp
hoe at the surface of the soil, particular care being taken not

to disturb the soil or to form a soil mulch; the other set of

plots received the usual cultivation.

This work was carried on by the D'^partment of Agri-
culture for six years (190(1 to 1911) in C"-op»ration with

severrtl State agricultural experiment stntions and with

farmers, many of wh^m were graduates of agricultural

colleges. The results of 12.5 experiments are recorded in

this bulletin, including the early experiment-station tests.

The seven years' work in Utah is given separate discussion.

Of the 12.5 experiments 124 record grain yields and fifty-

five give fodder yields,

A general average of all of these exieriments shows
that the weeded plots produced 95 1 per cent, as much fodder
and 99 lOfe per cent, as much grain as the cultivated ones.

If there was any difl'erence between either set of plots in

regard to thoroughness in keeping down weeds it was in

favour of the cultivated plots.

Although it remains to be demonstrated how far this

principle may be applied in any particular section, as

a general average for all the regions in which this work was

done, it may be concluded that the proposition just stated n
substKiitially true. If thi.-! be accepted, weed control

becomes the principal oliject of cultivation.

Weeds may be attacked in two ways: (1) by the use of

tillage implement", the primary purpose of which is their

eradication: and (2) by adopting cropping systems having
that object in view.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

Tfvnte as follows, under date January 27, with reference

•to the sales of West Indian Sea Island cotton :
—

Since our last report a good business has been done in

West Indian Sea Island cotton and prices remain very firm.

About 250 Rales have been sold, including Nevis and

Jfontserrat (old and new crop) \7d. to I8d., St. Kitts lid to

19(i., with a few superfine lots at 20d. and Barbados at \Shd.

Owing to the poor character of the crop, Carolina Sea

Islands are pressed for sale and extra fine graded cotton has

been sold at 15fd. and some graded crop lots are offering at

I8d. to I8hd., West Indians being preferred. We understand

that many Carolina planters are intending to grow Upland
cotton in place of Sea Island, owing to the poor yield of the

latter ;ind the competition of West Indian.

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

Sea Island cotton in the Southern States, for the week

«nding January 2."j, is as follows:—
There has been a moderate demand this week for Fully

Fine at 2Gc., Extra Fine oflf in preparation at 25c
, Tinged

Islands at l(5c There was also more inquiry for the Planters'

crop lots, but as the bids were generally below the views of

the Factors, the only sale reported is the crop 40 bales

W. G. Hinson/Seaside at 36c The buying has been princi-

pally on account of France.

AVe quote, viz.:—
Extra Fine 28c. to 29c.

Fully Fine 26c. to 27c.

Fine 26c.

Extra Fine off) .t-

in preparation /

"''

Fully Fine offl
.,„

in preparation/
""

Fine off \ 2Q^
in preparationj

'I'his ri'port shows that the total e.xjjorts of Sea

li-land cotton fnnn the United States to Liverpool,
Manchester and Havre, to January 25, 1913, were nil,

19fi bales, and 2,500 bales, respectively. Last year

they were 3,325, 9,435 and 5,034 bales.

IQd. to I C).\d. c.i.f., <fe 5 per cent.

14fd. to \:j\d. „ „ „ ,,

= liid

^
l^^tl. ,, ,, ,, ,,

= iOCl. ,, ,, ,, ,,

= Uhd. „ „ ,, ,

LANCASHIRE AND COTTOi:, 1912.

The following is taken from an article in the

Annwd Trade Rcvieir, issued a.s a supplement to the

^Jkamher of Commerce Journal, January I9I3:—

Considerable activity has prevailed in the staple industry
of Lancashire during the past twelve months, and from the

point of view of profits the year compares favourably with any

previous period. The most satisfactory feature has been the

plentiful supplies in the raw materinl, which to a large extent

have been the means of bringing about a revival in trade.

The advance in cotton prices during the year has been chiefly

due to the increasing trade demand of spinners throughout the

world. The year opened with manufacturers of cloth doing

very well, and their strong position has lieen maintained.

A decided improvement has occurred in the position of

spinners and the year has been the best since 1908. The
calico printing, dyeing and bleaching industries have been

busy and many works have been working overtime.

On January 2, middling American cotton on the spot
in Liverpool was at SlO^r/. An upward movement at once

showed itself and by the end of that month 5"'57rf. was reached.

The hardening tendency continued during February, 5'88'/.

being registered on the last day of that month. There waa
not much alteration during March, but the high prices were

still maintained, 6 20J. being the rate on the .'iOth. The

upward movement continued, and on .Vpril 30, the figure was

(r41rf. There was not much change during May, the figure at

the close being (i 36rf. A further upward movement occurred

during .June, the rate on the 29th being (IGOrf. .luly brought
still higher rates, the quotation on the 31st being 724'^.

A reaction occurred during .August, 6 88c? being the rate on the

lOth, and the month closed with the figure at 6'40'/. Toward.s-

the end of September a hardening tendency occurred and on

the 30th i\'o'Jd. was quoted, liather easier rates transpired

during October, and the month closed with the price at

6'36d. An upward movement took place during November,
and that month closed at 70()(/., and the quotation on

December 13 was the same figure. The American crop for

the season ending August 31 last, was of record dimensions,
and amounted to 16,138,000 bales as compared with

12,120,000 bales for the previous .season. A feature of the

year has been the poor staple in the better qualities of the

raw material. I'lgyptian cotton is also dearer than in

January last. Fully Good Fair Brown opened at 8;rf. Oa
June 29 the figure was lO^',."^-

*^" September 30 the quota-
tion was 9^'/., and on December 13, 10 05<7. The Eigyi>ti,ia

crop for the season amounted to 7,424,000 cantars against

7,573,000 cantars for the year before. With regard to

future supplies, it is expected that the American crop for the

current season will be 14, 500, ('00 bales, whilst the olficial

estimate of the Alexandria General Produce Association for

the Egyptian crop is 7,750,000 cantars. All the cotton

grown this season will be wanted, the requirements of

spinners throughout the world having much increased during
the last few years.
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GRENADA .- GENENA L A DMINISTRA TION
hEPOUT ON THE AGlilCULTUHA I. DEt'ARTMENT,
lUlll.'.

Shortly before the publication of the lleport for

I'JiO 11, the Agricultural Department in Grenada had passed

tlirougli a period of re organization. 'J'his led to the Depart
luent being brought under tlie control of an Agricultural
Ijoard, composed of two otHcial members and six members of

the Grenada Agricultural an<l Commercial Society, the latter

being appointed by the Governor for ;i term of two years
In the course ot this development, the lu-partment has made

special provision for its attilialon wiili the Imperial Depart-
ment of Agriculture for the West Indies; and the Ini|ierial

Commissioner <jf Agriculture, when pres nt in the Colony,
cfiiciates as a member of the Hoard.

As a result of this re organization the various lines of

activity have been very clearly defined, »\v\ the apportion-
ment of work to the members of the stall aeeuis to indicate,
under existing conditions, a wise division of labour and

responsibilities. As is stated in the lieport, the present

arrangements help to centralize the Department's work,
afford elasticity, and allow for expansion in the future

The publication under review is really comiirised of

five different rejiiirts arranged in the following manner:

(l)a CJeneral Administration Iteport, by the Superintendent of

Agriculture, reviewing the general working of the entire

Department: (2) a report on the Laboratory of the Depart
ment; (.3) a report on work in the Botanio Gardens;—
both by the Superintendent of Agriculture, in his capacity as

Officer- in-charge of these divisions; (4) a report on peasant
itstruction, by the Agricultural Instructor; and (5) a report
on the Cirenada Land Settlement Scheme, by the Land Officer.

This arrangement of matter serves to indicate shortly the

general administration and lines of activity of the Depart-
ment, The last four reports are treated as appendages to the

General Administration lieport.

As regards those matters of general administration
referred to in the first part of the publication, reference

should be made to the progressive policy in connexion with

peasant instruction. The various prize holdings schemes and
tiie practical assistance rendered in the improvement of

fieasant agriculture together constitute one of the most

iniijortant and characteristic features of the activities of the

Department. The educational influence of the Department is

further evinced by its support of the cadet .system, which
affords a training in agriculture to boys who have received
a secondary school education (see Wtst Indian Bulletin,
Vols XI, p. 41.3; XII, p. 20). It may be stated, without

detracting from their specific usefulness for experiment and
research, that the possession of a reference library and
a well equipped laboratory, should engender in the Colony
a much wider appreciation of methods that are exact and
deliberate.

Experiments that have so far been initiated by the

I'epartment can be classed as plot experiments and analytical
work. A considerable amount of observation work on plant
diseases has also been conducted. The plot experiments are

of two kindsi; (a) internal, or those carried out on Department
land, and (b) external, or cooperative. An example of the

f<irmer kind is the .\lorne IJouge experiment plot where trials

are being made with limes, sugar-cane varieties and cotton;
an illustration of the latter class is the extensive series of

cacao manurial exi)eriments in which I -acre plots are situated
on four different estates.

For an account of the various analytical investigations
the reader is referred to the next report, on the Department
Laboratory. Here results are recorded of water and .soil

analyses, and examinations of rum, sugar and rubber, but there

seems to be a tendency to extend the functions of the

laboratory in the direction of the chemical control of imports,
and in the direction of legal work. Such work, though
benefiting the general [lublic, does not come strictly within
the scope of an agricultural laboratory, and under existing

conditions, is likely to limit its usefulne.ss as regards agri-
cultural research, unless adequate provision is made to enable
it to fulfil its extended duties.

Following the report on the Laboratory is a detailed

account of work carried out in the Botanic Gardens. Dis-

tinction is drawn between the ornamental or educational

function of the Gardens, and their utilitarian or economic
value. Several improvements of frontage and entrances-

have been carried out in the former connexion, whilst

the extent of the economic work is made evident by
the lists of fruit trees, seeds, cuttings and fodder that have
been sold during the year under review. Agricultural activ-

ity in Grenada is generally considered as being confined to the

production of cacao, and to a certain extent to nutmegs; but
a perusal of these lists will show the diverse nature of the

subsidiary cidtivations which are rapidly being extended.

Particular attention is being paid to the planting of Hevea
rubber and coco-nuts, in Grenada, and to cotton and limes,

in Carriacou. Efforts havj been made to establish a cotton

industry in Grenada. Success in this direction has been

somewhat checked by the prevalence of a boll disease.

The last two reports, on Peasant Instruction and the

Land Settlement Scheme, in Grenada, have already been

referred to in a general manner, and in continuation, space
will permit only a few concluding remarks on the progress
attained in these different directions.

The reports of the judges on the cacao Prize-holdings

Competition indicate that the work of the peasants has, on the

whole, been disappointing. Various remedial suggestions are

put forward, which if adopted, will check the growing tendency,
on the part of some, to cea.se to compete.

The notes on peasant agriculture in the same report also

njerit attention.

The report on the Land Settlement Scheme provides
a considerable amount of statistical information. The notes

on the improvements of roads, on water supply and experiment
plots are concerned with important constructive details in the

scheme; and of particular interest is the extension of a prize-

holdings scheme to the Settlements, and the employment, in

these areas, of crops of a diversified nature.

DEPARTMENT NEWS.
The Iiiipena! Conmiissioner of Atfriculture, left

Barbados on February lo, by the S.S. 'Ocamo', for the

parjMJSc; of paying an official visit to Antigua.
The Secretary of State for the Colonies has

apjiroveil of tlie ajipointment, as Assistant Master at

the St. Kitt,s Grammar School, of Mr. J. A. Robotham,
N.D.A., who has arrived to take up his duties, including
those of Agricultural and 'Science Master.
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"notes and comments.
Contents of Present Issue.

In coDsecjuence of the immediate importanco of the

subject, the editorial of >his issue deals with the ques-
tion of a Tropical University. This necessitates the

omission of the second leading article on Water and

Life promised in the last number. It will be given in

tb*! succeeding number (283) of the Agricultural
Jfeivs.

Page .")1 contains tables showing the sugar trade of

the United Kingdom during 1912.

On page 55, imder the heading Departmental
Pif ports, there appe.us a review of the General Admin-
istration Report of the (Jrenada Agricultural Depart-
ment, 1911-12, which has been issued recently.

The Insect Notes will be found on page 58. They
consist of a review of an account of insect pests in Bar-

bados which appears in the rec;enily issued report on

the Local l)ep;a-tment of Agriculture.

Paee 59 should be consulted with reference to the

subject of the editorial, as it contains a recent special

article from The Times which presents the matter in

a general way.

The Fungus Notes, on page (J 2, give accounts of

inoculation experiments with cotton boll rot, and of

a condition known as the pea disease of rubber trees.

The tirst of three articles on Wattle Bark is given
on page (J3. It is intended at present to publish two

<ither articles treating of the same subject, in the

succeeding issues of this journal.

The Trade of Grenada.

In the (irenada Go'rrnmcnt Gazette, for Septem-
ber 2, 1912, it is stated that the total value of all articles

exporred in 1911 was £2G4,(!40. This is a decrease of

£27,120 as compared with the value in 1910, or a little

over 9 per cenr. There was no appreciable variation in

the destination of the exports, the United Kiiigdmn
taking £171,115 (64 per cent.), United States £43,ti.S9

(1() p>-r cent.), and France £36,893 (14 per cent).
Cacao consiittiies the bulk of the exporhs.its value

being £223, 104., or 84 per cent, of all exjjorts. 'i'he

shiiiHieiits of nunnegs tiave increased from 8,488 cwt. to

9 087 cwt., an increase of 7 per cent, on the quantity lor

the previous year. Shipment of mace has shown
a slight decline.

,

The bulk of both of these products
continues to be taken by the United Kingdom. Cotton

(lint) exported in 1911 brought in £7,452; the revenue
from this product, in 1910 was £5,797. JMost of the

cotton is grown in the dependency of Carriacou, but
elTorts are being made to extend the cultivation in

Grenada. (See p. 55 of this issue.) The coconut

industry shows signs of rapid extension and there were
increased exports of various other fruits, including
kola-nuts.

^,
~-^^^^ -^^^

Manuies in Southern India.

An instructive account of the utilization of

naturally occurring substances as manures is contained
in Vol. Ill, Bulletin No. ()5, of the publications of the

Dejjartment of Agriculture, JIadras. The first part
of the account deals with the manures in detail under
the headings of (a) ]\Ianures of Vegetable (

>rigin,

(o) Animal Manures, (c) Mineral Manures.

Under (a) reference is made to the successful

employment, lor green manuring, of Teplirosia i>nr~

piirea, which has often received mention in the

Agricidtural News; pepper leaves: sunn hemp {Cro-
talaria jan<!ea): and of water-weeds collected in the

vicinity of Kolair lake. Castor, and ground nut oil
'

cakes, as well as others, arc commonl}' used throughout
the Presidency. The ashes of plants or parts of plants'
are also emjiLpyed as manures, among which mav be
mentioned ashes from cane trash, cotton stalk ash and'
ashes from paddy (rice) husks. Waste water from
rice mills and indigo waste are also employed.

In regard to (b) reference is made to the large

export trade of manures derived from bones and fish.

Endeavours are being made to popiularize these

fertilizers and so prevent their export.

(c) The number of mineral manures available is

very limited. Nitrate of potash occurs in certain

places, and when purified is frequently employed by
planters. There are extensive natuial supplies of

calcium carbonate, and a crude phosphate is also

obtained in limited quantities.
In the second part of the account, a description is

given of the application of these manures. Dry lands

receive practically no manuring at present. Green

manuring is chieHy employed in paddy cultivatioii.

Oil cakes are used for sugar-cane, tea and cotfee. The
eflect of the local superphosphate on paddy is slated tn

be very marked.
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A New Method of So:l Analysis.

It has already been shown by Dumont in France

that sindy particles extracted in thr course of an

ordinary mechanical analysis of the soil are coated with

M layer of clay-humus, and in compact soils, where
colloidal elements abound, the presence of these coat-

ings may falsify analytical results. In the Bulktin

of the Bureau of Agricultural Intelligence and of
Plant Diseases for January 1912, an account is given
of Dumoni's ingenious method of breaking up these

clay-hiuiiiis coatings with oxalic acid and of his method
of separating silt and clay by centrifugalization.

The operations may be brieriy described as follows:

II 1 ) treatment of the fine earth with oxalic acid, deter-

mining at the same time the peicentage of carbonates

from the carbon dioxide evolved: (2) dissolution of the

humus substances with ammonia, and separation of

the sands by the ordinary method of sedimentation;
; -S) separation of silt and rine silt by centrifugalization,
! 1,000 revolutions per minute for a (piarter of an hour):

(4.) coagulation of the clayey and colloidal elements by
amniDniiim carbonate separated together from the

Jiquid by centrifugalization; (-5) determination of the

humus by evaporation of the remaining liquid in which

the ash is also determined by igniting the residue.

Apart from its extreme accnrac}', a great advan-

tage of the method described above lies in the fact that

the entire analysis can be completed in half a day.

Nitrogen-fixing Bacteria in Leaves.

An abstract of a preliminary report of investi-

gations b}' F. C. von Faber on bacteria in the

leaves of Rubiaceae (a family of plants containing,

nmong others, coffee, Ixora, Gardenia and Cinchona),
is contained in the Ex'periment Station Record,
Vol. XXVII, No. 3. It is stated that plants of

this group bearing these bacteria may be detected

hj peculiar knotty thickenings of the leaves. Garden

plants so affected are several species of Pavetta and

I'sycliutria liacteriophila. Bacteria are found in the

growing points and from there supposeilly extend with

the growth of the plant. The chief mode of infection

however appears to be by means of the stomata in the

young bud leaves, resulting in the formation of a char-

acteristic bacterial tissue which manifests itself to the

naked eye as knotty thickenings. Starch grains have
been found in this tissue and are supposed ti^'

serve

initritive purposes for the bacteria. Already pure
cultures have been obtained from Paretta indica and

Psycliotria hactcriopldla. They appear to be biological
strains of the same species. The author states that

experimental evidence has been obtained which sup-

ports his hypothesis that these bacteria are symbiotic

nitrogen-tixing organisms.

It will be rembered that a few years ago Professor

Bottomley discovered bacteria in the cortical cells of

the tomato plant; and although they were not appar-
ently pathogenic, it was never established that they
ivere able to fix atmospheric nitrogen.

Agriculture in Southern Nigeria.

Excluding products of the oil palm, which is no%

systematically cultivated, the most important crtps'
grown for export in Southern Nigeria are cacao, cot to u,

ground nut.benniswd (or sesame) and maize. Para rubber
is being extensively cultivated in certain districts. This
information is taken fr^m Colonial Reports—Annual,
No. 735, for Southern Nigeria (1911), in which statLs-

tics are also given showing the amount of cacao ai.J
cotton exported during the past five years. In 1907,
2,089,225 H). of cacao valued at £47,840 was shipped.
This has steadily increased until 1911, when
9,858,774 ft. of cacao were exported from the Protec--

torate, valued at £iG4,6(J4. The quantity of cotton

products exported has been subject to considerable-''

fluctuation, but the average annual output for the lasb

iive years has been 28,810 cwt. of cotton lint valued
at £79,808, and 3,207 tons of cotton seed, valued at"

£7,(i90.

Reference should be made to the tapping expeil-
ments on rubber trees; and in this connexion, as well as
in the exploitation of cotton, palm oil, tanning materials
and minerals, work conducted at the Imperial Institute
has greatly aided in general development and progress.

^^^^^--^^—

A New Weed Exterminator.

Wild garlic {Allium vinale) has for many ycare
been a serious pest in that belt of territory which
extends from Maryland to Missouri. Besides having the
usual competitive action of a, perennating weed, the

plant is harmful in tbgi the bulbils on the stern

frequently get intermixed with wheat grain and create

an objectionable flavour in the Hour. As a weed with
fodder crops, this plant may have an effect in causing
the tainting of milk.

Considerable attention, therefore, has been directed

by the Botanical Department of the Indiana Hx])oriment
Station, towanls methods for eradicating this noxious
weed. A letter in Science, for January 8, 19 1-'!, states

that remarkable results have been obtained by the use
of orchard-heating oil as supplied by the Standard Oil

Company. It was found that when the oil was
distributed over the field in a fine spray by a sufficiently

powerful spraying machine, practically all vegetatioa
was killed, not only above ground but below ground as

well. It destroyed the bulbs of the wild garlic below

ground and the bulbils at the top of the stalks. ()jie

or two plants with very large horizontal rootst(io):s

survived, since these required a rather larger dose of
oil than was generall}' applied.

The application of the oil appeared to have iia

lasting effects on the soil: the new growth from sicfe

already present in the soil and from subsequently sowa
cereals possessed the usual vigour.

In considering the trial of this method in the
West Indies for exterminating perennial weeds like

Devil's grass {Cipiodon Dactylon) and Nut grass
(Gi/perus sp.) the following questions arise: (1) Will the
oil actually kill the hardy rhizomes and tubers of these

weeds? (2) Does the oil possess any injurious ert'ecS

regarding the ))hysical and biological characters of the.

soil' And: (3) What would be the cost per .acre.'
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INSECT NOTES.

REVIEW OF A REPORT ON INSECT
PESTS IN BARBADOS.

The Kejiort of ihe Local Department of Agriculture,

>!irbados, for the year ended March 31, 1912, has been

issiied as a Supplement to the OlVn-ial Gazette for Januarj- S-l,

101.'!. This report contains, among a large amount of other

inatltr, an account of work done during the year in connexion

with insect pests of plants, most of the information under

this head being found in that portion signed by Mr. W.

ZS'owell, Assistant Superintendent of ihe Local Department,
where it is arranged under appropriate headings.

I'nder the headings Inspection of Imported Plants and

Seeds, and Fumigation of Cotton Seed, there will be found

brief records of the routine operations carried out in con-

ne.\ion with these lines of work. The only point of interest

-attaching to the paragraphs appearing under tliese heads is

that a scale insect new to the West Indies is reported to have

been discovered on cacao plants from St. Lucia. This inseit

i.~ I'seuilmniidia [AspidiotusJ frilolntiforiiii.<, Green, formerly
recorded fiom Brazil, in the Western hemisphere, and from

several Asiatic localities.

That portion of the report included under the head

I'ungi Parasitic on Scale Insects, presents an interesting

account of the occurrence of the shield scale fungus {C'p/ial-

oyioriiiDi lecanii), the red-headed fungus (Sj-iliaerofiilht:

corcophila) and of two others which do not appear to have

been satisfactorily identified up to the time of writing the

report. The glassy star scale {Vinsonia stellifera) was

attacked by a fungus probably belonging to the genus
Aschcrsonia.

(In connexion with this account of parasitic fungi and

scale insects it may be of interest to refer to the papers on

this subject presented at the eighth West Indian Agricultural
Conference held at Trinidad in January 1912 which appeared
in the Wei't Jndian JlullHin, Vol. XII, that by Mr J. It.

Bovcll, F.L.S., at p. 399, and that by Mr. F. W.South, B.A.,

at p. 40;i.)

The insect pests submitted to the Local Department with

the request for advice as to the control measures to be

employed have included scale insects on a variety of plants.

1'he use of scale-destroying fungi and sprays has been

recommended for the control of these.

The cacao thrips (//e/iol/irip^^ [Physopus] ruh)-oriiictus^

Giard.) is recorded as having been sent in on leaves of grape

vine, mango and rroton; Eutltrips insnlai-is, Franklin, was re-

ported on rose trees and bonavist; another species of Kuthrips
occurred on sweet potato, and lleliotlirips ltai'inor>-ltoidalis,

Bouche, on fiddlewood {Cit/"irix;/liiin i/}iadraniiulare).

A mite which sometimes occurs in large numbers on the

young interuodes of sugar-cane while these are still enclosed in

the sheathing ieif base has been under observation during the

year under review. 'I'he attacks of the mite cause the surface

of the cane and the edges of the leaf sheath to become covered

with closely-set, minute blisters which are at first whitish, then

red and later reddish brown in colour. (A description with

figures of this mite has recently appeared in the JSn/lelin of

Ei'bji.ioloyii-al JitMurch for November 1912, where it is given
the name Tarsoi'i-mus spinipes, Hirst. In this connexion it

is stated that specimens of this mite were sent to England for

study by Mr. J. R. Hovell twenty two years ago. It is of

fairly common occurrence in several West Indian islands.)

^[ention is made of the natural control of an attack of red

spider on sweet potatoes by the action of the larvae and

adults of a rove-beetle (Staphylinidae), as a result of which

the red spider was reduced from a condition of extreme-
aliundance to one of comparative scarcity, within a week.

An instance of complete natural control of the c mraoa

Aphis on melons by ladybirds and hymeiopterous parasites
is also recorded

The discovery of the cotton leaf-blister mite in Barbados
in February 1912 is also noted. This pest, which had been
known for several years in other West Indian islands had not

previously leen found in Barbados. After the discovery was

reported by the Entomologist on the Start' of the Imperial.
Department of Agriculture, the oHicers of the Local Depart-
ment made a careful examination to determine the limits of the

infestation, which was found to occupy a large proportion of

the cotton growing area of the island, the south eastern district

being the only portion free from infestation. An area about
two miles wide and six miles long, lying along the coast to the-

north of Bridgetown, was distinguished as being much more

seriously infested than any other district. This is situated

some two miles or more from the point of its first discovery,
and it is stated that this section was probably fuUj' infested

in the season of 1910. This area probably includes the

original point of infestation.

The method of the introduction is not known, but the

hypothesis is put forward that the leaf-blister mite may have
been brought to Barbados by birds. This is based oa
observation of the method of spread within the island, which

points to birds as the agents most likely to cause distributioa

within the limits of a cotton field and from one field to
another.

The investigations recorded in connexion with the study
of the root borer of the sugar-cane (Diaprepes alihreviatus)
and the brown hardback i^Pkytalufi smithi) attacking sugar-
cane in a limited district in Barbados, are of considerable

interest.

The root borer has been known as a pest for several jear.",

cliietly on one estate where the study recorded in the report
under review was carried out The chief points now presented
in addition to those previously known (see West Indian
Bull tin, Vol. IV, p. 37 and Agriviiltand Xeivs, Vol. X, p. 218)
have to do with the length of time that the grubs can live

without food, and with the discovery of the eggs in the field.

It has been found that, when the larvae are deprived of

food by the digging of the cane stumps after the crop is reaped,

they penetrate deeper into the soil and there construct aa
earthen cell in which they lie dormant for some time While
the length of time which may be occupied in this manner has
not been determined, it has been found that after a period of

three months they are still alive and capable iif resuming
feeding as opportunity oflFers.

The eggs have been found to be laid on the cane leaf

near the tip, where this has been split by the action of the
wind. The eggs are laid between two adjacent portions -

which are brought into contact and their surfaces securely
stuck together by an adhesive substance deposited by the

egg-laying female, the eggs being thus well protected.
The collection of the beetles is mentioned as likely to •

prove the most efi'ectual means of reducing the numbers of

this pest, and it is recorded that during one week over

y,(iOO were captured on this one estate, from their hiding,

places at the bases of the leaves of sugarcane and corn and

among the leaves of pigeon pea and other convenient plants.
The practice of early reaping of infected canes followed

immediately by the removal of the cane stools, and a rota-

tion of crops, are also recommended as control measures of

value. The following is quoted: It is only when the root

borer is present io some abundance that it can be regardeil as

a serious pest, and whore it does become abundant it can.
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iindoubtedly be cLecked when the (rouble is taken to do it.

This involves some amount of deviation frnni estate routine

Viut that should not he impossible. It is not by casual

•measures taken when it happens to be convenient, but by

vigorous action at the right time that success can be obtained.'

The important discovery in connexion with the occur-

rence of the brown hardback (l'Ji'/>'i/iis S7nit/ii) is that of an

abundant parasite which is here recorded. This insect is

a. black wasp, Tiphia paralUhi, Smith, of the family
-Scoliidae. Its discovery was announced locally before the

publicalion of the report, and a note concerning it appeared
in the AiicKidiiiral Ntiri (see Vol, XI, p. 234). The brown
hardback is not a pest of consequence in Barbados, probably
on account of the control exercised by Tiphia paralkla; liut

in Mauritius where the lieetle occur.s without the parasite it

has been a most serious pest of sutr^r cane (see A<iriird(iiiul

^'ev's, Vol. XI, p. 90).

It may be observed that tlie report from which the

foregoing is taken is the second issued independently by the

Local Department of .Agriculture, F.arbados, and is the first

in which there appears an account of the scientific work of

the Assistant Superintendent.

THE CASE FOR A TROPICAL UNIVERSITY.
The following appeared as a leading article in the

Times of January 23, 1913; reference is made to it in

the editorial of this issue of the Agricultural Neivs,
and it should be read in connexion with that editorial.

It may be stated that Mr. Norman Lament's Prohlems

of the Antilles will receive review in the ne.xt number
of the Agricultural Neu's:—

The recent publication of a book by Mr. Norman
Lamont on the "Problems of the Antilles" calls attention to

a subject the importance of which has not yet received due

recognition. It is the urgent necessity that exists for the

methodical development of the resources of the vast and

potentially wealthy tropical regions of the British Empire.
AVhen the population and the needs of tliis and of the world
were much smaller than they are today, it was thought
sufficient to gather such produce of tropical lands as Nature

provided, and the habits of thought ihen acquired have out-

lasted the conditions of their origin. We are still apt to

think of our tropical possessions as jilaces where wealth can
be found ready made and where it can be acquired without
«ffort. That, of course, is no longer the ca.se. The demand
for various kinds of tropical produce is far too great to be
met by anything short of systemati-; and scientific cultiva-

tion. Rubber is an example that will occur to everyone.
It grows wild, and for a time demand could he met by using
cheap native labour to collect it. Now it is found necessary
to devote wide areas and a large amount of capital to its

systematic cultivation. The same is true of many other

tropical products; and would speedily become equally true
•of many more, whose uses have not yet been investigated on

any adequate scale, if we had a rational system of tropical

agriculture. By failing to establish such a system we are on
one hand wasting an enormously valuable asset, and on the
•other hand stinting the expansion of industrial and social

•activity at home.
Now the greatest obstacle in the way of those who try

•to develop a tropical country is the want of men trained to

deal with agricultural conditions in the tropics. It stands
So reason that these conditions are widely different from those

with which we are familiar in this climate. The most

accomplished agriculturist in this country, if called to deal

with tropical crops, would find himself obliged to begin again
at the beginning and to start his education afresh. Not only
the climate is different, but the plants, the soil, the insect

pests, the diseases, the methods, and the conditions of labour.

Hence we need, for the development of our huge tropical

estate, men trained in tropical agriculture. Apart from
a few exceptional persons, who by dint of great labour and

costly experiment have arrived at some practical knowledge
about a particular crop, such men do not exi?*-. What is

still worse, the means of training them do not exist. For
want of such men a great source of wealth and employment
remains sealed, a large amount of capital actually expended
remains unproductive or is altogether lost, men are deterre.!

from risking new capital, and from the standpoint of our
national responsibility we mi.ss by far the most powerful
means of elevating the inhabitants of the territories we gov-
ern. It is in view of such considerations that Mr. Lamont
advocates, as he and some others have done for the last ten

year.s, the establishment of a University of Tropical Agri-
culture, a comprehensive technical school in which men may
be taught everything that bears upon the cultivation of trop-
ical soil. The matter has, we believe, attained the qualified
success of receiving official consideration; but in the mean-
time great opportunities are being wasted, and there is even
a danger that in the fierce competition of the present day
some of them may not recur. Partly by State actioo and

partly through private munificence we have established
schools of tropical medicine which are making it possible
for white men to live in health in regions where existence
was precarious or almost impossible It seems a natural

development of that policy to remove the economic obstacle
to the success of a white population in our tropical pos.sess-

ions, by afi'ording the means of education in the only pursuit
which, so far as can be seen at present, offers any large

prospect of employment there for capital and brains.

Plenty of assistance from private sources would be forthcom-

ing if a well considered scheme of education in tropical agri-
culture were set on foot. The importance of scientific treat-

ment of soils, plants, and plant diseases is more and more

recognized in this country, where we have centuries of

practical experience to guide us. The tropical agriculturist
has no such guidance, and his dependence upon science is l)y
so much the more complete.

A University of Tropical Agriculture ought obviously to

be situated where the students will live and work in tropical
conditions. Otherwise we should be in the position of teach-

ing men to swim without water. It ought to be ;is centrally

placed as possible, by which we mean that it ought to br as

generally accessible as possible. It ought in particular to be

easy of access from this country, because it is most important
that its professors should keep in touch with all scientific

effort at home. These considerations all point to the West
Indies as the most suitable locality for the .suggested univer-

sity. There it would .serve both Imperial and local purposes.
Unlike many of our tropical possessions, the West India
Islands contain a considerable population already educated
and very restricted in its choice of educated pursuits-.
A tropical university would start many upon profitable

employment at home, and probably send forth many more as

pioneers and founders of an educated community in places
where it does not now exist. It would not be too far away
to attract really competent men to its teaching stafl', nor
would that staff incur the risk of becoming provincial or
fossilized through want of easy communications with scien-

tific centres here and in America.
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GLEANINGS.

A notice in recent numbers of the St. I.urin G(i\r(tc

states that the holdings entered for the Cacao Prize holdings
Scheme in the Soufricre district of St. I.ucia will be judged
after the 23rd instant.

The plant distribution at the Dominica Botanic Station

during last month amounted to a total of 4,998, including:

limes 4, 310, Para rubber 474, vanilla 100, shade trees uO,

budded citrus 22. grafted mangoes 10, mi.^cellaneous 32.

'J'lie plants distributed by the Antigua Agricultural

Department during .January last were as follows: sugar cane

1 13,250, limes 1,83(1, coco-nuts 970, forest trees, 294, sweet

potato cuttings 30,000. There were also included 2 lb. and
i>ne bag of various seeds.

As in some other islands, rain has interfered with cotton-

picking in .Montserrat; although some estates have been able to

get a very good second picking, in spite of the wet weather.

A few of the estates will eventually harvest a good crop, but

this is by no means the case with most of the small planters.

It is stated by the Curator of the ISotanic Station,

Antigua, that the presence of the flower- bud maggot of cotton

was reported from the windward district of the island on

December 29, and that it was noticed by the Agricultural

Department on Januray 11. It is mentioned further that the

attack is not severe.

A publication entitled Ferlilixrs an an Aid to Prulit-

ii'le farmhiff has been issued at the price of 3(/. by Messrs.

McfJIashan, Gregory A- Co., Printers, 20 Cullum St. and

Uury St., E.C. It consists of two parts, dealing with the

function and effects of the elements of plant food, and with

the value of agricultural experiments.

A statement is contained in 77/( Board of Trade Joiirnnl

for December 26, 1912, which shows that the total quantity
rif ci'tton yarn spun, and of cotton woven goods produced, in

P.riti.=h India and the Native States during the six months
inded September 1910, 1911 and 1912, were resiiectivcly

122,043,o7Glb., 130,857, 127 lb., and 142,-) 20, 7 7 01b.

A communication received from the .Superintendaiit of

Agriculture, Grenada, states that attempts made recently at

the llotanic Gardens to proiiagate Tholn-oinn Cacao, T. pen-
>a:oiia and T. Iiirolur by cuttings resulted, in complete
failure. Ordinary Forastero cacao was propagatad, however,

by circum position
—a nn'thod having the chief ffbjectinn of

expcnsiveness.

JouriiThe Cyprus Joufnid for October 1912 contains the
text of a P>ill the object of which is to effect the gradual
exclusion of goats from Cyprus. This was to have beea
considered in the last session of the Legislative Council.

It would appear that the reason for the passing of such
a Bill is the presence in the island of Malta fever, a disease

that is transmitted by goats.

Information received from the Agricultural Superin-
tendent, St.KittsNevis, shows that the general prospects of
the cane crop in the island have much improved: in the
Basseterre district, i o'nditions both of growth and freedoms

from disease are said to be in striking contrast to those of
last season Cotton-picking was nearly completed in January.
In a few cases the returns are above the average, but iit

a general way damage has been done by the constant rains

that have been received lately.

The Cham'ier of Commerc. Journal for January 191S
states that information received from the Colonial Secretary,

Singapore, shows that the export of rubber from Strait*

Settlements ports in November last was 1,828,400 lb., as

compared with 1,232,800 B). in October. The figures include

transhiiiments from places such as Borneo, Java, Sumatra
and the non Federated Malay States, as well as rubber

produced actually in the Colony, but do not include rubber

exports from the Federated Malay States.

The Centni/Uatt fiir Ba/,terioto<iii', 1911, p. 4, describes-

work with various disinfectants conducted with the object of

ascertaining their power to free seeds from bacteria and

fungi Nearly all the disinfectants used failed to destroy the

organi.sms producing disease, before a time had elapsed which
was sutticient for the germination of the seeds. The result*

are opposed to the conclusions of other investigators, and it is

considered that disinfection is often mistaken for a state

(antisepsis) in which the organisms have not been killed, bub

merely prevented from growing.

Information received from the Superintendent of Agri-
culture, Barbados, shows that the area of gi owing cotton ia

the island during last calendar year was 3,971 acres of
which 231 acres was so-called ratoon cotton, or cotton plants

grown from the remains of plants of the former crop. The
areas of cotton grown in Barbados In the four previous
calendar years were'' as follows: 1908, 5,769 acres: 1909,
4,121 acres; 1910, 4,741 acres; 1911, 4,670 acres. The
figures show a steady decline in the Barbados cotton industry
which now gives signs of becoming rapid.

The Commissioner of Agriculture has received informa-
tion from Sir Daniel Morris, K.C..M.G., that there is wanted

immediately, by an English Firm in Central America,
a capable assistant for plantation work, who should not be
over thirty years of age. A sound experience in sugar,
bananas, cacao and coconuts is essential, and a knowledge
of Spanish will be a recommendation. The commencing
salary will be £20 per month, with i|uarters. Application,
with full particulars and testimonials, should be made to the

Imperial Commissioner of Agriculture, Barbados.
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STUDENTS' CORNER.

FEBRUARY.
Rkconip Period.

Seasonal Notes.

The establishment of the sugarcane crop requires the

exercise of care in tlie choice of planting material, as well as

the use of Bordeaux mixture. It must be remembered that

proper attention to these matters (if favourable weather is

experienced) is rewarded not only with a good stand of canes

at the beginning of the crop season, but with evenly ripening

plants at the end. Give an account of any experience with

the juice from canes of uneven ripenes.s, that you may have

had in sugar-making. State how Bordeaux mixture is usually

made, and supply an account of a useful method for making
it in very large quantities. Why is it not feasible to make

up Bordeaux mixture in slock solutions, to be kept and
diluted as they are wanted!

The qualities of the cane, its suitability to the district

where it is grown, and the evenness of ripening are all

matters that show themselves to be much greater in their

respective effects where muscovado sugar is made than in

the work of central factories. State the chief reason for this

circumstance, and indicate its importance in comparing the

economy of the central factory system for sugar-making with

that of other, older methods. Give an account of the

characteristics in ripening of some of the seedling sugar-canes
with which you are best acquainted.

Useful observations on the root and rind diseases of

sugar-cane can be well made at the time of harvesting. If

there i.s opportunity, it is a good plan to watch, and
make notes on, the canes coming into the carrier during
a certain period of time each day, marking more particularly
the amount of disease that is present and the parts of the

estate, or district, from which the canes come. In this way,
information will be obtained that may be valuable at a future

time when a general consideration of the diseases is being made.

The editorial on Division of Labour which appeared in

a recent issue of the Af/riculUiral ]\^eH:<<, should be considered

in relation to the notes on labour and co-operation already

given in the Students' Corner. Divi.sion of Labour is also

referred to in the current issue of the Agricultural News, in

the review of the CJeneral Administration Report on the

Agricultural Department, Grenada.

The student will appreciate the importance of discoveries

of new sources of vegetable products. This matter has

received considerable attention recently in the Agricultural

Nevs, and the information contained under the following
references .«hould be correlated: Vegetable Silks (Vol. XII, p.

29); New Sources of Pauer {ibid. p. 30), [c/. Manila hemp,
i'Md. p. 21]; Vanillin (Vol. XII, p. 47).

The suitability of different crops for various places is

not only determined by soil and climate, labour conditions,
communication and external demand. The question as to

whether their cultivation forms suitaVile employment for

different classes of the community is equally important.

Compare what has recently been said in the Agrindtural JS'eirs

in regard to cacao for peasants in Dominica (see Vol. XII,

p. 39); European vegetables in St. Lucia {Yo\. XII, p. 19); peas-
ant cultivation in f Irenada, in the review of the report on the

Agricultural Department of that Colony, in the current issue

of this journal. Why are cotton and provision crops

particularly suited to peasant cultivation?

Questions for Candidates.

I'RELIMIN.^RY QUESTIONS.

(1) What is transpiration, and what are its uses?

(2) Describe the changes that take place in a growing
cutting of a plant.

INTERMEDI4a;E QUESTIONS.

(1) Write a description of three seedling sugar-canes
with which you arc acquainted.

(2) Give an account of vegetable fibres that you have
examined. Write a short account of the economic uses of

fibres.

I'lSAL QUESTIONS.

(1) E.xplain the principle of 'double entry'. What are
the differences between a profit, an asset, and a bad debt?

(2) Give characters of, and describe the sources of:

(a) citric acid, (b) tannin, (c) sugar, (d) theobromine,
(e) charcoal, (f) caoutchouc.

Development ofthe German Colonies, 1912.—
The exportation of oil palm products from Togoland was very

good during 1912, and the market price for palm oil and

palm nuts was satisfactory. In spite of the best efforts, how-

ever, of both Government authorities and private persons,
little progress was made in the cultivation of cotton.

Trade in the Cameroons was also good as a result of the

high prices for palm oil and palm nuts, but the low prices of

gums had a detrimental effect on the gum trade, especially in

the southern districts. This is attributed to the unsound

principle of the trust system, in virtue of which negroes are

able to secure advance payments in respect of future deliveries.

Xo improvement may be expected until the system of making
payments in advance has been done away with. The new

territory, which has been ceded by virtue of the Morocco

Agreement, has up to the present not been opened up to

commerce to any great extent The French River Navigation
Company ('Messageries Fluviales du Congo') will shortly pass
into the hands of Germans, and will later be under German

management. The cacao crop this year exceeded that of 1 91 1,

but the figures were not so good as in 191l».

Owing to the termination of railway construction in

German South West Africa, there was a considerable falling
oft" in the movement of trade in that Colony. Moreover,

scarcity of capital was very marked, and was very much felt

by those colonists who are dependent on credit for farming
purposes. It is hoped, however, to establish a new Mortgage
Bank, by means of which farmers wiil get State assistance for

the development of agriculture.

Very considerable develojjment is recorded in the case of

German East Africa, but this is also due in great measure to

railway construction. The export trade in oil, fruits, and
hides was quite good, owing to the prevailing high prices, but
on the other hand, the low price of wild rubber tended to

check the collection of this product. It is anticipated that

there will be a considerable development in this Colony in the

cultivation of the sisal plant. Cotton cultivation on a large
scale showed even less progress than formerly, but on the other

hand, better results appear to have been obtained by indivi-

dual European settlers and natives in a smaller way. A good
future is predicted for the coffee plantations. (Summary
of a Report of the Hamburg Chamber of Commerce; in

Th'i Board of Trade Journal, -January 9, 1913.)
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FUNGUS NOTES.

INOCULATION EXPERIMENTS WITH
COTTON BOLL ROTS.

The following extract, taken from the E.i'peri-

inent Station Record, Vol. XXVII, No. 8, contains the

results of recent work by Edgerton on the mode of

infection of CoUetotrichum gossypii which is the

cause of anthracnose, and of Bacterium maliacearuvi

which induces boll rot, in the cotton plant:
—

The studies of Barre relating to flower infection by the

fungus causing cotton anthracnose led the author to investi-

gate the subject at some length. He claims that infection of

cotton bolls following flower inoculation can take place in

either of two ways. The system may grow saprophytically

upon the dead flower parts and finally grow through and into

the boll, or it may cause the disease by growing down through
the pistil into the boll. The anthracnose probably follows

both methods, while the cotton bacterium {Bacterium malvn-

cearum) infects the bolls through the first method.

The author carried on a large number of inoculations in

which he injected organisms suspended in water into the

flowers, and determined the infection. More than half of the

diseased bolls were attacked at the tip, while the percentage
of infection along the line.s of dehiscence was small. When
the bolls are small they are readily infected, with anthracnose,

though, so far as the observations of the author go, no one

part of the boll is more susceptible than another. It is

evident that the bolls may be infected through the flowers,

but the author claims that this is not the usual method of

infection.

PEA DISEASE OF RUBBER TREES.
A peculiar pathological condition of the stems of rubber

trees is described in the India Ruhher Journal, for Decem-
ber 7, 1912, where it is stated to occur in Java on Hcvea
and Ceara. The popular name for the ailment is 'pea
disease"—a name employed to describe the pea-like structures

characteristic of the disease. Unlike the knot of citrus trees,

plant galls and similar morbid outgrowths, these pea-like

.swellings on the bark of rubber trees do not appear to be

infectious: that is to saj-, no parasitic organism has been

found associated with them, and therefore they must be con-

.sidered as originating from some physiological disturbance.

It is fairly well known that trees which have been

tapped badly, or in which the cambium has been penetrated

during tapping operations, develop uneven surfaces. In

some cases where the wood has been exposed, large

protuberances occur, which may render tapping quite im-

possible for many months, and even for years. The burrs of

the pea disesise, however, arise in a more insidious way. and

the remarkal)le feature of these structures is that many of

them occur where there is no trace of any wound having lieen

inflicted, or any fungus or insect having attacked the bark

Each burr is quite woody in structure, is completely
surrounded by cortex and—what is very typical

—each of

these little structures possesses a cambium of its own, and
can therefore produce new wood until it becomes quite
a large body. In other words each burr would appear to be

a kind of adventitious woody bud.

The occurrence of these structures is said to cause

a considerable amount of damage to the trees on which they

grow. Tapping is interfered with owing to their .spread and

fusion, and the secretion of latex in their vicinity is con-

siderably reduced. L'ea disease also induces cracking of the

bark. Damage of tlys nature is of sufficient importance to

warrant prompt attention.

At present, the only remedy lies in removing the small

burrs with a penknife. It should be borne in mind that

careless tapping encourages these growths, any wounding of

the cambium being almost certain to induce the condition.

Pea disease has been recorded on the bark of apple and

pear trees in America and in Great Britain, as well as on
rubber in the Tropics. It probably occurs in the West Indies.

Any local observations on the subject, together with specimens,
would be gladly received at the Head Ottice of this Depart-
ment.

THE TAPPING OP RUBBER TREES.
The India Rubber ^Vorld. for January 1, 191:i,

thus abstracts a paper by R. Fyfte on this subject, read
at the recent Rubber Conferenr-e in Xew York, held
in connexion with the Third International Rubber
Exhibition:—

The operation called tapping is one of extreme impor-
tance and the presetjt methods are susceptible of marked
improvement. This subject did not receive the consideration
in the London Conference of 1911 that its importance
warrants.

After the close .of that exposition the author toured

through Ceylon, the Federated Malay States and Java, study-
ing the preparation of rubber and methods of tapping.
Subsequently, he raa<le many tapping experiments atad reached
the conclusion that the best method was a combination of
excision and incision.

Excision alone he believes detrimental to the tree, as
the coolies in their endeavour to get the maximum latex
almost inevitably cut too <leep, thus injuring the lactiferous

tubes close to the cambium These deep wounds heal slowly,
retard the growth of the tree and give access to fungus. He
does not consider incision alone practical, but advocates
a shallow excision combined with incision made by a fine

push pricker. Where the points of the pricker are fine they
may penetrate the cambium without injury. He does not
advocate broad blunt teeth. He got satisfactory results from
a push pricker with gramaphoce needles filed flat on two sides

and fitted i- inch apart into a small block of wood. He
followed the half herring-bone .system on about one-third of
the tree's circumference.

Energy for Carbon Assimilation.—From the
recent mea>uremonts of Brown and Escombe (Proceedings of
the Roi/al Soriiii/, 1905, "(i B) of the actual enerey
absorbed by the green leaf during the period of assimil-

ation, it appears that under the most favourable condi-
tions nearly 100 per cent, of the total light energy absorbed
is utilized in bringing about chemical change. The leaf

seems, in fact, to be an almost perfect photochemical midline;
moreover, the photochemical change produced in the leaf

ditters from all others, not only as regards the enormous
amount of energy actually absorbed, but in the fact that this

energy is mainly taken up from a portion of the spectrum,
which is usually inactive photochemically: in other words,
chlorophyll has properties which distinguish it from most
other colouring matters. (From a paper in Science Progress,
October 1912.)
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WATTLE BARK.
I

In view of the fact that the plants yielding wattle bark,
which gives an extract rich in tannin that is used largely in

the leather industry, may possibly become eventually of

practical interest in the West Indies, it has been thought
useful to present, in this and the next two numbers of the

AgricuHiiinl Neii:<, a few notes on these' plants, dealing par-

ticularly with their nature, habitat, cultivation, yield and

exploitation.
ORIGIN*. A recent publication (A^/ric. Jotirn. Union

of South A/'riiM, TV, 0, 6G7) states thit, of the acacias tried

in South Africa, only the following were found to contain

sufticient tannin to make them of economic importance: black

wattle (Arai:i(j, decunens, var. mollis), green wattle (A decur-

rens, var. nwinalis, golden wattle {A. jii/cnantha). In stating

this, it may be mentioned that the wattle barks are dealt

with in Baron von Mullers Select Ej.ti-aTropical Plants.

The name wattle is derived from the Anglo Saxon tvatel

or waful, meaning a hurdle. The wattles of England are the

twigs of the osier (Sali.c viniinalis
).

HABITAT OF WATTLE PLANT.S. An article in the Journ.

Agric. Dept. Victoria, X, 11., 684 (November 1912),

gives the habitat of A. decurrens as New South Wales,
Victoria and Queensland, and of ^1. pi/cnantha as Victoria,
New South Wales and South .\ustralia; this fact regarding
the latter plant indicates that it should do well in subtropical
or warm-temperate regions. The plants have been introduced
into India, among other countries, especially in the Nilgiri
Hills (in 1840) according to Sir George Watt (Commercial
Products of India, p. 2), where the climate is warm- temperate;
here, the two species mentioned are partly cultivated and

partly wild {Mnnual of Indian TivtlKvs, Gamble, p. 291).
The story of the introduction of these Australian plants into

Natal is told shortly in Agric. ./onrh Union of South

Africa, IV, 5, 666 (November 11U2), the first black wattle

seeds having been planted there in 1864. As is shown in

Agric. Joiirn. Cape of Good Hope, XXV, .3, 277, the
black wattle has been grown successfully in Cape Colony,
where the rainfall is sutticient or there is irrigation. New
Zealand is another country where the black wattle has been
tried on an extensive scale; in 1904, there were more than

4, .500 acres of artificial plantations of the tree in this

dominion ((Queensland Agric. Journ. XV, .5, 730). The
plants have also been introduced into Ceylon. In the
Briti.sh East Africa Protectorate and German East Africa the

cultivation of the wattles has passed the experimental stage,
and is successful.

SEEDS. Watt, in the Dictionary of Economic Products of
India, states that I H). of the seeds of the black wattle con-

tains 30,000 to .jO,000 grains, and that (according to MuUer)
this quantity could be obtained in Melbourne at a cost of about
five shillings. Jlessrs. Dammanii .t Co., of San Giovanni
a Teduccio, near Naples, advertise seeds of A. decurrens at

od. jier oz. or 3s. 2d. per lb., and of A. pycnantha at id. per
oz. or 3s. per Bj. A description (.Tourn. Dept. Agric. Victoria,

X, 11, 688) of germination experiments with air-dried seeds

of various acacias shows that those of A. decurrens main-
tain their vitality for a long time: 63 per cent, germinated
in a sample that had been kept for seventeen years. As the

seeds, like those of many leguminous plant.s, are very hard,
they are often softened before they are sown, preferably
by dropping them into water that has just been boiled and
allowing them to remain until it has cooled; in this case the
seeds must be planted at once. Other methods suggested in
thi' journal just mentioned are soaking in concentrated sulphu-
ric acid for one to six hours and then washing well in water
and limewater, and filing the seed. It is recommended by
the same authority that, in any case, the seeds should be tested

by soaking a few of them in water, for two or three days, and
noting the proportion that swell. If only about 10 per cent.
of them remain hard, it is not worth while to treat them before

sowing, as a comparatively small proportion will fail to ger-
minate because they have not been able to absorb water.

It may be mentioned that the seeds of A. pycnantha
have a special interest on account of an investigation (Proc.
Linn. Soc. N'ew South Wales, X.XXIH, 4, 801) which showed
that 4.5 per cent, of the nitrogen in them is non-proteid
nitrogen, and led the author to conclude that the importance
of non-proteid nitrogen to plants is not properly recognized.

sowiNo THE SEED. Tile following hints are taken from
the journal published in Victoria, mentioned above:—

'Sowing seeds broadcast on ploughed or burnt land
involves a considerable waste of seed, and is not always
satisfactory in its results. Planting seedlings or individual
seeds appears at first a more expensive and troublesome way
of establishing a plantation, but is in the long run more
satisfactory in its results, and enables the plants to be spaced
out the proper distance apart without any subsequent
thinning being necessary. If, however, the seedlings are

grown in masses in trays, they are apt to suffer when planted
owing to the disturbance of their roots. On the other hand,
growing singly in pots in the ordinary way means consider-
able expense. For raising seedling trees on a large scale,
the Forests Department uses a very cheap ingenious and
indestructible pot. This consists of a strip of thin metal

(tin, zinc, or galvanized iron may be used) .something like an
ordinary collar, Imt shorter and broader, and with the free
ends bent over, one inwards and one outwards, so as to
form an interlocking flange. When bent round and the

flange interlocked, it forms a tlower-pot with sloping sides
but no bottom. As it stands on a slab no bottom is neces-

sary, and by the time the seedlings are large enough to plant
out the roots have bound the soil in the pot together.
When planting, a little lateral pressure unlocks the flanges,
the strip of metal unrolls, and the roots, with the soil around
them, can be planted with a minimum of distuib.ince.
Another method is to raise seedlings in short lengths of
bamboos filled with soil, simply splitting the bamboo and
planting the whole in the soil when the seedling is old

enough. The tubes should be 4 to 6 inches long, and
hollow throughout. If the tube is already soft, it need not
be split before planting. Where preferred, however, plant-
ations may be established by broadcasting the .seed.'

It should be mentioned that the article from which this

quotation is taken is the first (November 1912) in a series,

by Professor A. J. Ewart, of Melbourne I'niversity, appear-
ing in the -lournal of the Departimnt of Agriculture of
Victoria, and although this is the only one that has been
received so far, it may be concluded that the whole series

will be worthy of the attention of those interested in the
wattle barks.

As has been indicated, this subject will be continued in
the next number of the A'iri<ultural Jfews.
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MARKET REPORTS.

London.—Thb West India Committbk Circolak,

January 28. 1913.

Arrowroot—'>ld. to od.

Balata—Sheet, 3/(i ; block, 2/4 per ft.

Beeswax—N" inmlalinns.
Cacao—Trinidad, 68,'- to 80/- per cwt. ; Grenada, 6"2/-

to 68/0.
Coffee—Jamaica, no (imitations.
OopRA—West Indian, £28 10s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 17rf. to 20d.

Fruit—No quotations.
FtiSTic—No quotations.
Ginger— i^Kiiet.

IsiNOLASS—No quotations.
Honey—No quotHtions.
Lime Juice—Kaw, lOrf. to 1/2; concentrated, £19 !(•

£l!t L's. 6rf.; otto of limes (hand-pressed), 9; .

LoowooD—No quotations.
Mace— 2/4 to 2,9.

Nutmegs—ojd. to 6irf.

Pimento— 2|rf. to 2,'^ (^

Rubber—Para, tine hard, 4/5j; fine soft, 4/2; Castilloa,

.">/8 per ft).

Rum—Jamaica, iiu quotations.
Sugar—Crystals, no quotations; Muscovado, ii0(|uotations;

Syrup, 12,1^ to 15,6; Molasses, no quotations.

New York.—Messrs. Gii-lespie Bros. & Co., January

24, 1913.

Cacao—Caracas, 14|e. to 15c.; Grenada, 14c. to 144c; Trin-

idad, 14|c. to 14ic. per lb.; Jamaica, llic. to llic.

Ooco-NUTS—Jamaica, select. $32-00 to 834'00; culls,

$20 00; Trinidad, select, $32-00 to $34 00; culls,

$20 CO per M.
Coffee—Jamaica, 15c. to 16|c. per ft).

OiNOER—8c. to 12c. per lb.

Goat Skins—Jamaica, 50c.
; Antigua and Barbados, 48c.

to 50c. ;
St. Thomas and St. Kitts, 44c. to 46c.

per lb.

Grape Fruit—Jamaica, $152 to $3-00.

Limes— $5-50 to $600.
Mace— 5:Jc. in 57l-. [h-t lb.

Nutmegs—llO's, 14c.

Oranges—Jamaica, SI '50 to $2-75.

Pimento—4ic. t" 4jc. per ft).

Sugar—Centrifugals, 96°, :3-48c. per lb.; Muscovados, 89°,
2-y8c. ; Moliisses, 89°, 2-73c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant Ji Co., February 3,

1913.

Cacao—Venezuelan, $15-(i0 to $1530 per fanega; Trinidad,
$14 CM to $14-75 \>vy fani't;a.

Coco-nut Oil— 99c. per Imperial gallon.
Coffee—Venezuelan, 14c. per ft.

Copra—$4-25 per.lOO ft.

Dhal—No quol.ili"ns.
Onions-$1-50 to $:;U0 per 100 ft.

Peas, Split—$5-75 to $6-00 per bag.
Potatoes—English, $175 to $2 00 per 100 ft.

Rice—Yellow, .^5-25; White, $675 to $7-u0 per bag.
Scoab—American crushed, no quotations.

Barbados,—Messrs. James A. Lynch <fe Co., Ltd.,

February 8, 1913; Messrs. T. S. Garraway &
Co., February 10, 1913; Messrs. Lf-vcock A- Co.,

January 31, 1913.

Arrowroot—$7 00 to $8-00 per 100 ft.

Oaoao—$10-50 to $12-00 per 100 ft.

COCO-NVTS—$24-00.
Hat—$1-50 per 100 ft.

Manures—Nitrate of soda, $7500; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $8500 per ton.

Molasses—No Quotations.

Onions—$2 00 to $6-00 per 100 ft.

Peas, Split—$6-40 to $6 50 per bag of 210 ft.; Canada,
$300 to $4-55 per bag of 120 ft.

Potatoes—Nova Scotia, $170 to $300 per 160 ft.

Rice—Ballam, $515 to $560 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4 50 per 100 ft.

British Guiana.—Messrs. Wieting & Richtee, Feb-

ruary 1, 1913; Messrs. Sasdb.\^ch, Parker it Co.

January 31, 1913
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Publications on sale of tbe Imperial Department of Agriculture
ton THE WEST INDIES.

The 'WEST INDIAN BULLETIN". A Quarterly Scientific Journal.

Volume I. No. 1. Out of piint. Nos. 2, 3, and t, in original paper covers as is.sued, price Is. each. Po.st free, Is. 2d,

Volume-s II, III, IV, V, VI, VII, VIII, IX, X, and XL—Price 2s. each
;
Post free 2s. 8d, where complete. (Ill, 2;

IV, 3; and V, 2 and 3 are out of print.)
Volume XII. Xo.«. 1, 2, and

.'J,
No. 4:—Containing Papers on plant dise.\ses and pbsts, coco.vnut, lime and

FRUIT, AND KICK INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among
others : The Use of Entoraogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus
Parasites of Scale Insects; Report on the Prevalence of Some Pests and Diseases in the West Indies, for

1910 and 1911; Cocoa- nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime .luice

C'oncentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum aud Bay Oil

Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua;
Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Guiana.

PAMPHLET SERIES.
The Pamphlets are vrritten 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 nianure.s, the full official reports of vrhich have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2(i.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
in 1900. No, 3, price 2rf.; in 1901, No. 13, price W.; (16) Hints on Onion Cultivation. Price 2rf.

in 1902, No. 19, price 4J.; in 1902, No. 26, price 4£/.
; (17) General Treatment of Fungoid Pesta. Price 4d.

in 1904, No. 32, price id.
'

(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, price 6d

;
in 1904-6, No. 44, price 6rf.; (28) Barbados and Porto Rico Molasses. Price 3d.

in 1905-7, No. 49, price 6rf.
; in 1906-8, No. 59, price 6d. ; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1907-9, No. 62, price 6d. ; No. 66, price 6d. (35) Information in regard to Agricultural Banks. Price bd.

Seedling and other Canes in the Leeward Islands, (37) Cultivation of Oranges in Dominica. Price 4d.
in 1900-1, No. 12, price 2d.; in 1901-3, No. 20, price 2d.; (38) Cultivation and Curing of Tobacco. Price 4d.
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; (41) Tobago, Hints to Settlers. Price 6d.
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.

;
tions. Price 2d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (45) A B C of Cotton Planting. New and Enlarged Edition.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price 6d.

in 1902-3, No. 30. price 4d.
;
in 1903-4, No. 36, price 4d.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; Price 4d.
in 1906-7, No. 51, price 4d. ; in 1907-8, No. 57, price 4d.; (55) Millions and Mosquitoa. Price 3d.
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (58) Insect Pests of Cacao. Price 4d.

Ge.neral. (60) Cotton Gins, How to Erect and Work Them. Price 4d.

(7) and 22 Scale Insects of the Lesser .Antilles, Part I. price (61) The Graftmg of Cacao. Price 4d.
4d.

; Part II.
, price 4d. (65) Hints for School Gardens, Fourth Edition.

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

(5) General Treatment of Insect Pests (Revised), price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(71) Insect Pests of the Le.s.ser Antilles. Price Is. 3d.
The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those

marked 4d, and lU. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

The ' A(JRIOULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, and IX complete, with title page and index, as issued—Price 4s. each.— Post free, 5s.
' Some numbers of the early volumes are out of print and therefore these volumes can no

longer be supplied complete. The scale of charges for Adveetisements may be obtained on application to the Agents. All

applications for copie.^ are U> 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 <k Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Ltd, Broad Street, Bridgetovpn. 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.

5ri<tsA (9Miana.- The 'Daily Chronicle'Office, Georgetown. Aniigua : 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. Uevis : Messrs. Hcwell, Bros., Charles*own.
Grenaila :

' The Stores '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE
^S.E

Ohiendorff'g Dissolved Peruvian Guano—^°^ sugar-can© and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorflf's Special Cocoa Manure

OhlendorfiPs Special Cotton Manure

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

Potash Salts, Nitrolim and al! other high-ciass Fertilizers.

APPLT TO LOCAL AGENTS OK DIRECT TO :—

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

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

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

PLEASE NOTE!
Buco Cultivators.

Spraying Machines.

Vaporite.
To be obtained from:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN

SPACE AVAILABLE FOR ADVERTISEMENT.

ISSUED RECENTLY.

WEST INDIAN BULLETIN-
(Vol. XIII No. 1.)

ContHiiiiiig I'.ipers on chiton .xm) agiuculti'ral

EDUCATION, I'lepunii tor llio recent Agiicultuial Conference,

comjirising.— 'I'lio liisult.s of tlic Cultivation of Cotton in

St. Vincent; The Cutton Industry iu ilie Leewai J Islands;
The Cotton Indii.-try in Barbados; Cotton Selection in .Mont-

serrat; The iManiier of Crosspollniation of Cotton in .Mont-

sernvt; f-akellaride.? Cotton in Muntseirat; The Cotton Boll

Weevil; Notes on Certain Cotton Pe.*ts; Outline of Manurial

Experiments on Cotton iu Tobago; t'otton Ivvnerinients in

British Guiana; .Agiicultural J'kiucation in *.,inada with

Special Iteferencc t'^ the Boys' Secondary Schoi^,; The Need
for Higher Agricultural Education in the West Indies;
A Ijecture.'^liip iu Tropical Agriculture; Peasant .Agriculture
in Cirenada: Sugge.^lions for its Control anil Ini|)roveiuent.
Also Inde.x and Title Page lor V(iluuie XH.

Printed at Office of Agrindtural Beporter, 4 High Street, Bridgetown, Barbadot,
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Water and Life.

II.

i^^^v^l^'HE cnnsideration of water in relation to

ji^ '^l^its use and formation in life-processes was

^3^=8^ commenced in an editorial article in the last

number but one of this journal. Attention was drr.wn

to the facts that water is formed in living beings

through respiration, both direct and intramolecular;

and that this water has uses le.ss obvious than those

chielly served by the water absorbed in the ordinary

way: namely those of forming soluble substances by

hydrolysis and of being freed by the process of dehy-
dration so that growth may ensue. The purpose of

the present article is to e.xtend and illustrate the

subject by reference to specific examjiles of the use of

metabolic water which derive a large importance frcm

their being matters of daily life.

The publication* mentioned alroad}', which gives

its chief attention to these facts, considers them first in

regard to the life and germination of seeds. It is well

known that many kinds of seeds may be kept for long

periods, and will still germinate, even if they have

been exposed to air dried by sulphuric acid and have

therefore lost as much water as can be extracted from

them without heating. It is also realized that, for

this, the seed must have remained alive, and respira-

tion, howbeit very slow, must have continued. This

slow respiration ensures the presence of at least

a small quantity of water in all living seeds. The

existence of such respiration is shown by the constant

evolution of carbon dioxide and the loss of dry matter

from the seed. Practical recognition of these matters

is seen in the air-drying of seed that is to be kept, to

lessen respiration; and in the storing of seeds in such

a way that ventilation for continued respiration, and

therefore for life, is ensured.

Direct respiration does not occur in immature

seeds; it could not, indeed, as they are usually enclosed

in a fruit, away from the air. When the seed is

mature, this respiration is set up and enzymes are

formed, so that the stored food is digested The

absence of respiration and its results, from seeds in

a fruit, accounts chiefly for the fact that they rarely

* iVisc(nisin Research IJidUliH, No. 22.
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germinate in the fruit, although they are surrounded or receiving a last dehydration and being deposited as

by an abundance of moisture. permanent tissue.

Common observation teaches that the sprouts

from a .seed always contain a much greater jiroportion

of water than the remainder of the seed. In this very

early stage of the seedling, there is little provision for

the direct absorption of water, and the latter must be

formed in some way in the developing embryo. The

fact is that the newly- formed tissues are respiring

actively, while no respiration is taking place in the old

parts of the seed; so that the former are more succulent

simply because of the large amount of metabolic water

arising from their rapid respiration.

In order to form a mental picture of what takes

place through the action of light in green leaves, :ind

in further changes brought about in the ceils of the

plant.it must be realized that the formation of different

kinds of carbohydrates is all-important in these matters.

These carbohydrates may be regarded, for the puiposes

of the ])resent discussion, as substances that differ from

one another in the proportion of the elements of water

that they contain; that is, in their state of hydration.

Among carbohydrates possessing the highest hydration

are the sugars dextrose and levulose; starch and cellu-

lose (the latter the stuff of which cell walla are chiefly

made) represent the lowest state of hydration among
these bodies, while there are many carbohydrates

intermediate between these, in this respect. The first

stable carbohydrate to be formed in green leaves is

Starch, which is hydrolysed by enzymes to a soluble

carbohydrate, usually de.xtrose, and this travels through

the plant from cell to cell, by osmosis. Intramolecular

respiration within the cells causes part of the dextrose

to be oxidized to carbon dioxide and water, and the

energy thus liberated brings about the dehydration of

other parts of it to form bodies such as cellulose, starch

and cane-sugar. It is in this way that the starch stored

in plants, and the cellulose of the cell walls, are formed:

and in the meantime the water aiising from the intra-

molecular respiration travels (together with water from

the roots) away from the cells to the leaves, carrying

•with it the waste products of metabolism. It is

a peculiar property of plants, in distinction to animals,

that they can reconvert these waste products into

useful nutrients, this work being one of the functions

of the leaves. A matter of interest is that the same

group of atoms may complete the cycle several times,

carrying combined water from the leaves to the grow-

ing cells, and linally becming oxidized in respiration

Fruits, again, afford an example of the usefulness

of metabolic water. The final ripening of most fruits

will take place after they have been removed from the

plant, and this indicates that the water required for

the increased succulence attendant oa maturity is not

derived from the plant on which they grow. Respira-

tion occurs in ripening fruits, so that water is formed

in them, and their juiciness also becomes greater

because the proportion of soluble substances increases

as they mature. It may be proved that respiration is

necessary in the process by withholding oxygen, when

il1s^pad of ripf;ning normally, the fruits will undergo

changes similar to those that take place in ensilage.

It has been !^hown that animal cells respire in

a manner similar to those of plants, with the same

general results. The metabolic water from this respira-

tion weakens the soliition of the cell contents, so that

food materials pass from the stronger solution in the

blood, through the cell walls, by osmosis. This is the

way in which a constant flow of nutrient toward the

the tissues is insured, so that the material used up
in respiration and growth may be replaced. The

great difference between plants and animals, as has

been indicated, is that animals cannot use the waste

products for building ttp fresh nutrients: these must be

excreted quickly, or the tissues will be poisoned. It is

of interest to consider how this excretion takes place in

different kinds of animals.

The form in which nitrogenous w.xste products from

most animals are excreted is a soluble body called

urea, whose removal requires the use of a large quan-

tity of water. Insects, birds and reptiles, however, get

rid of the waste in the form of insoluble salts of uric

acid, which pass out of the body with a miLimum loss

of water. As uric acid contains a smaller proportion of

hydrogen than any other nitrogenous compound
excreted by animals, this fact in itself hel])s to lessen

the loss in the ease of the latter animals. This means

that insects, birds and reptiles lose little of their

metabolic water in the process of excretion: while if

ordinary- animals are fed on a diet containing minimum

quantities of nitrogenous substances (proteids), less

metabolic water will be required for that process. The

practical results of this may be considered, taking the

latter case first.

The matter possesses its importance, in the higher

animals, in the case of those which hibernate. In this
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dormant condition, the animal disposes itself so that

ovaporation is reduced as much as possible; but the

I'hief savinj^ of metabolic wati'r is effected from the

circumstance that the animal exists on a nit rojjen -free

food-snpply
—its own fat—so that the amount of nrea

to be excreted, and therefore the amount of water to

be lost in this way, is made very small. Thus the

animal is able to exist without water for a long time.

In the same way, the camel is able to utilize the fat in

its hum]), during long journeys in the desert.

The significance, again, of the matter in relation

to insects, birds and reptiles, is ovident chiefly in the

case of many of the first kind—insects that feed on

air-dried food and never require supplies of free water.

Among such insects are the clothes moth (Tinea

pellionella), the Mediterranean Hour moth {Ephestia

kvhniella) and the bee moth {Gallerid mellonella).

possessing larvae which contain from five to ten times

the amount of water in the food they eat. Their

nitrogen waste is excreted as uric acid, which is

insoluble and therefore only slightly poisonous; and

little loss of water accompaijies the excretion. They
are thus able to utilize metabolic water for the

needs of the tissues to a far greater extent than is the

case with the higher animals.

What has lioen said assists the realization of the

imijortant part played by the water that is formed in

living beings; and suggests that such metabolic water

would be sufficient for the needs of all animals, if it

was not required to aid in the eliininacion of poisonous
substances formed by the breaking-down of nitrogenous
food materials.

SUGAR INDUSTRY.

WEST INDIAN SUGAR-CANES IN

QUEENSLAND.
A continuation of the trials, in (^)ueens]aiid, of certain

varieties of West Indian sugar-canes is described in tin-

Annual Eeport of the Bureau of Sugar Experiment
Stations (1912).

Near the commencement of the report, analytical and

crop results are given in regard to certain (Queensland canes,
tf> ]!.147 and Mauritius Malagache. It may be remembered
that the suitability of B.U7 in (^lueensland, in 1911, has

already been referred to in the Airiculturat Xeics, in

\ ol. XI, p. 371, and the trials during r.tl2 have confirmed the

previous year's results. In the first place the extreme

dryness of the season caused the ratoon crop, with the excep-
tion of B.147 and Mauritius Malagache, to liecome so back-
ward and stunted that the greater part of the crop had to be

ploughed out. In the crop results of the plant canes, B 147

headed the list with 100 tons of sugar per acre, Mauritius

.Malagache came second with 159 and Q.ll'l third with
14'.5. One Queen.>-land cune gave only 24 tons of sugar
per aoro.

In the experiint-nts witli miscellaneous canes (final

analysis) the followins; figures, showing the percentage of
sncrn»e in the juice, should be of intere.st in the West Indies:
D.ll.-J.j gave 14 54: (J 1900, 17.06; B.208, 17-72; Couve
(Mauritius), 11-99.

In regard to crop results, IX 1 13.5 gave 333 tons per acre,

yielding 4-3 tons of sugar; n.208 gave 29 9 tons per acre,

yielding 4 7 tons of sugar; Q.1900 gave 274 tons, yielding
4 3 tons of sugar.

Of the Demerara seedlings, 113-5 is the favourite. It

is grown very largely in the Bundaberg district where it has
.secured general approval as suitable both for farmers and
for the mills.

SUGAR-CANE EXPERIMENTS IN

ASSAM.
It is stated in the Keport of the Agricultural Depart-

ment, Assam, for 1912, that the chief feature of the year's
work has been the remarkably good results obtained from the
trials of three Barbados varieties of sugar-cane, B.376, B.147,
and B.20S. These varieties are said to have improved
enormously during the last two or three years, and especially
since they have been grown on land which has been limed.

During 1912, B.37G (ratoon) gave 3'S tons of total sugar per
acre and 3-7 tons of cane sugar.

In the appendix of the report it is stated: 'Some of

the exotic varieties introduced from P.arb^dos and elsewhere

are now fairly well acclimatized and showing most excellent

promise, giving yields up to and just over 30 tons of cane

per acre with onlj- moderate manuring, and yielding a juice

very rich in cane sugar and remaikably free from otUer solid

matter, i e. of exceedingly high purity (over 90 per cent.).
Such canes are admirably suited to central factory work;
the one point above all others which emerged from the

discussion before the recent Board of Agriculture on sugar-
cane, was the prime necessity for the introduction of higher-
class canes into the cultivation of this country.'

A beginning has already been made in Assam upon a for-

ward policy of expansion with regard to sugar-cane cultivation

in general. Investigations concerning such problems as drain-

age, time of planting, manuring, methods for combating borer

and disease, as well as seedling selection, are now in progress,
and efforts are being made to reduce the production charges
in cultivation particularly in so far as this can be eifected by
substituting machinery in the place of manual labour.

The Cuban suyar crop is reported on in the Louis-
iana Plahttr, for -January 2.5, 1913' as follows: 'The
weather has been generally favourable for grinding dur-

ing the past Week throughout the island thougha col-

der temperature would have been welcome on account of

its effect upon the yiald. Although still irregular in different

localities the yield is improving .steadily everywhere, and is

a good deal better than last year's. Complaints regarding
the shortage of labour to cut cane are made in a good many
places. In Santa Clara province it is stated that a large
number of hands have been drawn away to Orient, and
a strike has been declared in Mantanzas Since writing the

above we learn that the strike has been settled.'
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FRUITS AND FRUIT TREES.

CONFUSION IN THIi; NAMES OF CERTAIN
FRUITS.

A great deal of antipathy exists amongst tbe general

public in regard to the use of the scientific names of jilants.

Indeed, the presence of a number of Latin names in italics

in a popular article may frequently have the effect of render-

ing it distinctly unattractive. The use of scientific names,

however, instead of rendering information exclusive, should

actually have the opposite effect in extending its utility, by

enabling people in different places, rai>y be speaking different

tongues, to understand exactly and quickly to what species

the information refers. For many species are called in

different place.s, and even in the same place, by different

popular names; unfortunately, too, some ambiguity may
exist even in the use of the scientific names, for what

is really one species is often given different names by
different describers, or one name may be used to refer to

more than one species. In order to avoid misconceptions

concerning these synonyms and homonyms, as they are

called, it is customary to place the name of the describer

after the scientific name; and, from time to time, systemati.sts

review these specific names critically, thereby removing to

a large extent the ambiguity, by definitely stating what

terms are to be regarded as synonymous. Scientific work of

this nature is obviously of international iin[)ortance, but it

is often much undervalued by the general public.

A case in point, where the existence of synonyms and

homonyms still gives rise to considerable confusion, is

afforded by the publicition of a monograpli by Wester of the

Bureau of Agriculture, Manila, entitled A Contribution to

the Nomenclature of the Cultivated Anonas. The genus
Anona includes the Cherimoyer, Anuna clieritnolia, Miller;

the sugar apple, Anuna .^ijiia/iiosa, L.: the custard apple,

Anomi relicidata, L.; the soursop, Anona muricata, L
;
and

the Mamon, Anona 'jlahra.^ L.

The sugar apple, the custard apple and the soursop are

well-known fruits in the West Indies and the Cherimoyer
though not known so well is nevertheless largily cultivated

in the sub tropics and in the tropics at high altitudes. It

may be remembered that the cultivation of this plant was

recently described in ih^ A<j rirull itnil Neirx, \o\. XI, p. 388.

The point, however, of \V ester's monograph is that, with

the increased attention that is being given to the Anonas by
fruit growers, it is very necessary to avoid confusion of names.

At present Anona rherimoHa, Miller, has no less than fifteen

different names, most of them popular; Anona, reticulata, L.,

has twenty-nine; Anona muricata, L., thirty-five; whilst the

i-ugar-apple, Anona sijuamosa, L
,
has no less than fifty-five.

In several instances" a name is used to refer to more than one

species, for instance, Chirimoya is used for An^na clieriinolia

in Cuba, and for A. sQuamosa in Porto Rico; whilst in Mexico,
the popular name <>luauhtzapotl is applied to the three species
A. reticulata, A. cherimolia, and .i-l. squamosa.

In spite of public antipathy, then, it may prove to be

convenient, commercially, to refer to the different Anonas by
means of the scientific names which are given in this article.

CACAO EXPERIMENTS ON THE
GOLD COAST.

An interesting account of cacao experiments

appears in the Annual Report of the Agricultural

I)epartment of the Gold Coast for I9I1, from which
the following is taken:—

The three old plots of the common variety in this

Colony (Amelonado) growing in the Agricultural Station,

Aburi, planted in 1891-16!>3 have given a larger crop of

fruits than in any year since accurate records have been kept.
There are now 46-5 trees in these plots. The average

number of pods produced by each tree for the three years
has therefore been 96'7 pods: many of the largest and best

pods are u.sed annually for propagation purposes. As
a result of several experiments it has been found that twelve

to thirteen average pods yield 1 11>. of cured cacao; and
on this basis the average yield per tree has been 7 5 lb. to

8 1 lb. of cured cacao, an extremely satisfactory result.

These trees although they are now nineteen to twenty-
one years old exhibit an extremely healthy appearance con-

sidering that they have received no treatment other than ia

within the reach of the native farmer, namely: a periodical

hoeing to keep down weeds, any necessary light pruning,

spraying, and general care, and the application of a 'mulch'

(grass, leaves, etc.) as available. Two years ago a light

dressing of lime was also applied to the soil.

The increased yield obtained in the second year from the

three plots of previously abandoned cacao on the Assuantsi

Agricultural Station are particularly gratifying and indicate

very forcibly, and in a practical way, the benefits derived

from giving proper care and attention to the trees.
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PROBLEMS OF THE ANTILLES. By Norman
Lainont. SimpLin, Marshull^ Hunnltun, Knit >{ Co. Ltd.,
Li'iidnii.' 2.'i (dd. net.

The contents of this book are described shortly in the

suli-litle, which is: A Collection of Speeches and Writings on
West Indian Questions, Some of the writings have ajipeared
already in the Contempomrt/ Rnuen' and the Em/iin Eeriew,
and are reproduced by permission of the editors of those

magazines; while others among them are letters on West
Indian subjects that have been written hy the author to
various journals.

Of the first two chapters, that of the most general
interest gives a memorandum prepaied by Mr. Lament for
the West Indian Royal Commission of 1S97. Like many
other parts of the book, this now possesses its chief interest
and use in that it provides some assistance in obtaining an
idea of the agricultural progress made by a West Indian
island—Trinidad in this case — during the past fifteen or
sixteen years. Chapter lY, The Weslt Indies: A Warning
and a Way, was written originally for the Eiiq,ire
lit'vivu; in 1902. It deals with sugge.stions for improved
sugar production, both in the field and the factory;
labour problems— particularly in Tricidad; and the need
for the better training of those in charge of the work
on estates, with encouragement of the local men. This
constitutes the AVarning. In the years since it was given,
^>rogress has been made, in some directions, which makes
part of the criticism of the methods of sugar production no
longer deserved to the same extent. It is the part called the

Way that will engage the most interested attention at the

present time, for it deals with the alliinportant subject of
a university of tropical agriculture for the West Indies
It is natural that the lap.se of time since tlie article was
vrittcn, and the greater consideration that the matter has
received, should have caused some of the suggestions to be-
come out-ofdate, as for instance that such an institution
should necessarily be situated in Barbados: Mr. Lamont has
recently expressed his disagreement with this, as a necessity
In a more general way, it is projwsed that some of the
special courses should be taken in ditierent islands; whereas
the later leaning now seems to be to the idea of a university
as self-contained as possible, in an island where the diversity
of crop subjects (not to .«ay of pests and diseases) would
provide educational material close at hand. This arrange-ment would not preclude the use of travelling scholarships,and would tend to the development and continuation of that

'university spirit' whose importance seems likely to be
forgotten in the consideration of the more

directly utilitarian

aspects of the project. The reviewer is tempted liy the
present prominence of this subject to the further discussion
of many of the points raised, but it must be sufficient here
to recommend the perusal of the article itself.

Chapters V and YI, which succeed, have relation to
matters that are more distinctly politicajj while the next

three chapters, and chapters XII, XIII, XV and XVI, have
their special interest in Trinidad. In chapter XI there is

presented matter that may well be read with the other

writings that have been put forward lately, in connexion with
West Indian Ftderation. Chapter XIV deals in an interest-

ing and lively manner with a proposal to surrender the West
Indies to the United Slates in return for the Philippines.
Chapter .WII, an address on Thoroughness, to the I'ort of

S|iain Brotherhood, adds to the variety of the subjects in the

book; while chapters XVIII and XIX conclude the work by
giving attention respectively to the improvement that has
taken |Oace in West Indian agricultural and commercial
conditions, and to the decisitm of tlie Briti-h Government to
withdraw from the Sugar Convention.

Enough has been said to indicate that the matter in the
book is both interesting and varied. Its appeal is naturally
greatest to those who know and appreciate the West Indies,
and who sympathize with Mr. Lamont and others like him,
who can find time to devote their energy in a public way to
the furtherance of the interests of these Colonies. It has been
indicated that part of the value of the book is in the fact that
the author has dared to include material presented in former

years. If he had done this alons, its publication would have
been justified, as an attempt to le.^sen the prevalent tendency
to try to gauge progress from the present appearance of

things, instead of making comparison with the past.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture is

exjjected to return to Barbados on March 3, by the
SS. '8t. Thomas', from an official visit to Antigua.

Cotton in the Philippines.— One of the principal
lines of the activity of the fibre office during the fiscal year
1913 will be to carry on an extensive line of experiment work
in cotton. This will include native species and types of
cotton as well as others imported from the United States and.

A systematic study and investigational work with cotton
has not yet been made; but from the preliminary investigation
made during the past year, certain native types of cotton were
fcund to exhibit such encouraging results that it was deemed,
not only advisable, but also necessary, that a more detailed
and more systematic investigation be carried on.

Through the co-operation of the demonstration and exten-
sion division, this division has been able to secure samples of

lint and seed from the principal native species of cotton in

Panay and Cebu, and also tentative descriptions and
information about these species. The sample of seed and lint

of the above mentioned, and other species secured by the
fibre expert, have been sent to the United States Department
of Agriculture at their request. Their tests and experiments,
combined with the results which we hope to arrive at here,

promise very interesting and important information about the
cotton industry in general.

The object of the cotton investigation is to encourage
the production of this crop in sufficient quantities to supply
the local demand for raw cotton and yarn, and for the local

manufacture of cheaj) cotton goods. The larger part of the

impr^rtations of the first two classes and a large part of the
third come from China and other eastern countries. (Annual
Report, Philippine Agricultural Department, 1911-12; in the

I'hilippinc Agricultural Re>iei'\yo\.y, 'So. 13.)
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date Fibrnary 10, with reference

lio the sales of West Indian Sea Island cotton :
—

A good business has been done in West Indian Sea

Island cotton since our last report, in spite of the fact that

the fine spinning trade is still in a not very fiourishing con-

dition. The demand runs on the fii er qualities of cntton,

all inferior growths being difficult of sale, owing to the

relative cheap price at which Sakellarides Egyptian cotton

ia ofTering
The sales amount to between 250 and 300 bale?, and

include good qualities of St Kitt?, Nevis, Barbados and

Montserrat from \Sd lo 20^. and a few choice St. Vincent

at 22^
The future course of prices depends almost entirely on

the quantity of West Indian which comes forward Buyers
are anticipating that the crop \\ill be a sliort one and are

therefore supplying their wants for this season.

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

• Sea Island cotton in the Southern States, for the week

ending February 1, is as follows:—
There was some better demand this week, resulting in

the above sales which consisted principally of odd bags
• classing Fine to Extra Fine at 26c. to 28c., and a few

Planters' crop lots at 31c. to 36c., the buying being for

England and the Northern mills.

There were also some sales of deep tinged cotton at

16c. for the Continent, and Extra Fine off in preparation at

.2.^c. for England and France.

The Factors are showing more disposition to sell and are

willing to make concession to meet the views of buyers.

We have left in stock 400 to 600 bales of Fine to Fully

Fine oti'in preparation which are seeking sale, and with orders

in hand can probalily buy at 20c. to 22c. This quality looks

relatively cheap and should attract the attention of spinners.

Extra Fine 2So. to 29c. = 16rf. to 16id. c.i.f., <Jz 5 per cent.

Fully Fine IJCc. to 2Vc. = 14|d. to 15]cf. „ „ „ „

Fine 26c. =
\i'id. „ „ ,, „

ExtraFineotri .-,- _ iiv/
ID preparation;

^

Fully Fine
off}.

33^ = 13ci. „ „ „ „
in preparation j

'^i^e-^ff
. >20c. =11W. ,. . „ „

tn preparationj

This repiTt shows that the total exports of Sea

Island cotton from th<? United States to Liverpool,

Jlanchester and Havre, to February 1, 1913, were nil,

•207 bales, and 2,t(()0 bales, r.spectively. Last year

chey were :V'5t;0, 9,43.j !in<] -5,070 bales.

BRITISH COTTON GROWING
ASSOCIATION.

The following account of a recent meeting of the
Council of this Association has just been received:—

The one hundred and eighth meeting of the Council of

the British Cotton Growing Association was held at the

otfices, 1 5 Cross Street, Manchester, on Tuesday, February -i.

In the absence of the President (the Plight Hon. The Earl of

Derby, G.C.V.CJ.) Mr. J. Arthur Button occupied the Chair.

siTPAN. It was considered that the result of the Depu-
tation to the Government with reference to developments ia

the Sudan was most gratifying, and much satisfaction was

expressed at the prompt and favourable reply which had
been given by the {"rime Minister. A cable had been received

by the President from Lord Kitchener, expressing thanks for

what had been done, and Sir lleginald Wingate (the Sirdar)
had also cabled to the effect that the result of the Deputation
was much appreciated.

The opinion was expressed that nothing which hid

happened in connexion with the work of the Association

had created so great an impression on the general public aa

the result of the Deputation.

The reports received from both Zeidab and Tayiba are

exceedingly satisfactory, and it is hoped that the arrange-
ments for the Government loan of three millions will soon
be completed, so that the proposed developments may be

proceeded with as quickly as possible.

It was unanimously resolved that the Right Hon. Sir

William Mather, P.C, be elected a Vice- 1 'resident of the
Association in recognition of the valuable services rendered

by him in connexion with cottwn-growing in the Anglo
Egyptian Sudan.

\\ F.sr AKUii A. In view of the renewal of the grant from
the Imperial Government it has been decided to continue the

cotton growing operations in the Northern Territories of the

Gold Coast, and also at Labolabo, in the hope that the next
three years will give some definite results.

The purchases of cotton at Lagos for 1912 amounted to

9,146 baleh, as compared with 5,408 bales for 1911, and

5,626 bales for 1910. For the first three weeks of the

present year the purchases amounted to 209 liales, against 92
bales for the same period of last year. In Northern Nigeria
the purchases for 1912 were 2,()27 b.alea, as compared with

about 600 bales for 1911.

NVASALAND. Reference was made to the visit of Sit

William Manning, the late Governor, and the opinion was

expre.ssed that as a result of this interview it would be possible
to solve many of the ditticulties which were at pre.sent encourv-
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tered in connexion with llie trantpcrt, labour and other

|)roblL'ius.
Sir William Manning was convinced that cotton-

growing had now been firmly established jn Xyasaland, and

the industry would develo|) from year to year, more espe-

cially when the proposed railway extens.ion had been com-

|.>kted. It was reported that the export of cotton from

Nyasaland for the year ending September 30, amounted to

l,230,6.'?(i lb. valued in Xyasaland at £3»,765, which shows

an increased value of £14,894 over the previons year.

i'i:.\st>.\. The reports as to the crop in Uganda continue

satisfactory, and the cotton vrhicli is coming forward is

commanding a ready sale at satisfactory prices, although

there is a good deal of competition in cott'm-buying and the

buying prices have been raised to a level which leaves very

little margin of profit.

The account closes with a financial statement

showing that on February (i, the balance to be rai.sed

tc complete the authorised capital of the Association,

namely I-'idOOOO, was £l.S,9:^:i On November 7,

1012, 'it was £22,8(iO and on October 1, 1912, £23,:^:5!l.

THE WEST INDIAN COTTON-GROWING
SEASON, 1911-12.

In consequence of an error in the figure." sent from

Antigua, it is necessary to reproduce in corrected form, the

following table of West Indian cotton statistics, which

appeared in the Agricultimd A'ii'-s, Vol. XIl, p. 22.

VKST INDIAN COTTON F.XPOKT.'^, IH'AIITEU KNDEIi SEPTEM-

liEK 30 1912

Origin. Xo. of bales.
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NOTES AND COMMENTS.
'Contents of Present Issue.

The leading article in this number continues, in

an illustrative way, the consideration of water in

relation to the life of animals and green plants. Parti

of the article appeared in the last issue but one of the

Agricultural News.

Interesting facts concerning West Indian varieties

of sugar-cane abroad, are given on page 67.

On page 68, appears an article dealing, in a con-

crete manner, with the importance of scientific names.

The recent work entitled Problems of the Antilles,

by Norman Lamont, is reviewed on page 69.

Under the heading Insect Notes, on page 74, an

account is given of the work of the Entomological
Rest arch Committee, now to be known as the Imperial
Bureau of Entomology.

The subject of Wattle Bark is continued from the

last issue of the Agricultural N>'ivs, on page 7.5. It

is intended to publish a third and la.st article on the

subject in the next number of this journal.

The Fungus Notes, which will be found on page
IH, describe recent work, chicHy in Hawaii, on entomo-

genous fungi.

A Univei'sity in the Tropics.

This subject, which was dealt with editorially in

the last issue of the Agricultural Xeivs as the out-

come of a recent lea<ling article iu Tlie Times, receives

furihor symua'.helic cmsideratiati in an article in

Xiitiirr' of January 30, 1913. The v.irious suggest-
ions, already indicated in connexion with the proposeii

scheme, are given unqualified support in this aroicle,

and iti conclusion it is stated: 'It would seem
clear that the site for the institution must be

sought in the Antilles. Nowhere among these islands

do we Htid all the requisite conditions so fully met .as

in the easily accessible and beautiful island of Trinidad.'

The matter has received still further attention in

the form of a letter by Colonel Arnold to The Times of

February 3, 1913. In this it is pointed out that one of

the crying needs of the Tropics is for a central institu-

tion situated there, of which the object is not only to

teach practical agricultural workers and experts, biit

also to collect and collate scientific results, thus pro-

viding reliable informat,ion of wide application in

tropical agricultural practice.

Oil from the Mexican Poppy.
The Mexican poppy (Argcmone me.cicana) is well

known in the West Indies as a noxious weed of culti-

vated land in dry districts. It is indigenous, as its

name implies, to Central America, but has become
naturalized in nearly every part of the Tropics. In

India, oil is extracted from the seeds of this plant, and
the properties of the oil are described in the Agricul-
tural Ledger, 1911-12— -Xo. .).

By ordinary pressure the seed yields 2.5 to 30 per
cent, of orange-coloured oil—a quantity equal to that

obtained from rape seed. Its specific gravity at

155'C. is 0"9247, and its saponification value is 190"3.

The oil gives, with nitric acid, an orange-red colour.

It dries to a hard jelly, gaining during the process
S per cent, in weight—an amount which corresponds
with that absorbed by poppy seed oil.

In India, the oil is used for burning in lamps, and
is employed by painters as a drying oil, and for giving
a shining appearance to wood. The seeds and oil are

acrid and purgative. It is probable that the acridity
will prevent the attacks of white ants and borers. The
oil readily saponifies and gives a hard soap with soda.

In view of the high price of linseed oil, it might
prove profitable to extract this oil in the West Indies,
for purposes of consumption in the local industries.

In connexion with this plant it is interesting to

note further that the farmers in New South Wales
have endeavoured to get the Mexican poppy removed
from the official list of noxious weeds, since they regard
it as good fodder for stock {Tropical Agriculturist,
Vol. XXXIV, p. 428); whilst another reference (Agri-
cultural Ledger, 190o, No. 3) makes the interesting
statement that the plant is a common weed of nitre-

bearing land, and that an American investigator has

found pot.assium nitrate normally present in the ash
in notable quantity
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International Organization of Agricultural

Meteorology.

Important work has been done, in the course of

a few sittings, b}' the C'unimission nominated by the

International .Meterological Comnjittee, to consider the

/development of an e.xtensive scheme whereby system-
atic observations of atmospheric phenomena may be

instituted in different countries in a co-operative

way, for the direct benefit of agriculturists in

general. It is stated in the Bulletin of the

Bureau, of Agricultural Intelligence and of Plant

Diseases, for December 1912. that the Committee
attached the greatest importance to the regular publi-
cation of statistics, and to their thorough distribution

among rural populations by means of special distinct

-centres. It is suggested, too, that the price of these

publications should be kept as low as possible. To
•ensure the proper utilization of the information, it is

suggested that these publications should be used for

educational purposes in schools and colleges.

Variability in the Quality of Seeds and

Cuttings.

The relatively large number of crops that are pro-

pagated by the use of cuttings and by other vegetative
means, is a characteristic feature of tropical agriculture.
Another notable feature is the relatively large size of

the seeds of those plants which are reproduced sexually,
as well as the fact that generally this seed is sown in

nursery beds previous to planting out the seedlings in

the field or orchard. There are one or two exceptions,
for instance, cotton, maize and sometimes rice are sown
in the field direct; but, in a general way, it may be

stated that the reproduction and establishment of

economic plants, together with methods of 'seed' supply
receive greater personal supervision in the tropics than

do these matters in other parts of the world.

In commenting on several interesting points

brought out in an article on Seed Analyses, in a recent

number of the Journal of the Boa^xl of Agriculture,
it is necessary to take into consideration these general
features of tropical plant reproduction.

It is pointed out in the article referred to,

that seeds— a better term under tropical conditions

would be 'planting material'—are by far the most
variable things the agriculturist has to purchase or

produce: weight for weight they are the most costly,
and finally the entire success or failure of a crop (and
even of succeeding crops) may be wholly determined by
the kind or condition of the material planted.

Variability in quality shows itself mainly in the

degree of purity and germination capacity. For
reasons already indicated, degree of purity cannot vary
to a large extent in tropical planting material unless

the intermixture of different strains, or infection with

disease, be included under this heading. On the other

band, germination capacity varies very much, the chief

causes being maturity of 'seed' at time of collection,

cHniatic conditions and exposure during the flowering

jieriod, age of 'seed', and lastly, mechanical injury
cau.scd by careless handling, or by insect pests in tho
field or during storage.

Age is perhaps the most important cause, ia the

Tropics, of variation in germination cap.icity. Planting
matei'ial in the Tropics is typically succulent : the

long- distanced and necessarily slow, distribution under
warm conditions reduces germination capacity mainly
through the loss of moisture, and unless special packing
is resorted to, and unless the matters attendant on this

distribution bo dealt with promptly and with care,
there must always bo variability in the germination
capacity of the transported material.

Citrus Exports from South Africa, in 1912.

The large amount of organized attention which
the South African citrus industry receives, is made
evident in an article on the above subject, which

appears in the Agricultural Journal of the Union of
South Africa, for December 1912.

In this it is stated that during May to September,
nearly 2-5,000 boxes of fruit, consisting principally of

orange?, were exported from South Africa for the London
market, this being an increase over the exports for the

previous years. Reports on the condition of the fruit,

on its arrival in England were x-eceived regularly
fi'om the Trades Commissioner in London, and from

many of the leading fruit merchants of Covent
Garden. Their reports, on the whole, were not of
a satisfactory nature: sometimes the oranges were not)

sweet enough and had apparently been packed too

green: often there was a considerable amount of scale

on the fruit, and frequently the fruits were badly
sized. In several boxes of navel oranges, the fruit had
even been damaged by the packers.

The importance of standard boxes is strongly
emphasized. The proper size is 26 inches by 12 J. inches

by 12i inches, outside. The Government Fruili

Inspectors at the ports will not pass any but boxes
made in accordance with the regulation size, so that;

should any odd sizes be offered for shipment they can

only go forward in the ordinary hold and not in the
cool chambers provided by the steamship company for

inspected fruit. Shippers of extra selected oranges,
however, have been catered for in future by the quotinij
of a special single-layer box. In connexion with

packing, considerable dissatisfaction has been created
on the market through the employment of 'wood-wool'
for purposes of protecting the fruit.

To show in a concrete manner the value of good
packing, it may be stated that careful shipj)ers have
been getting lis. (id. per box, whilst the careless ones
obtained only -is. Vxl. to 6.s. tj(/. per box.

It is further pointed out in the same article that)

although these adverse reports may not prove, in all

cases, pleasant reading, they should nevertheless be

accepted in the proper spirit, and made to serve as
a foundation on which to ba.se a general all-round

improvement. The same principle applies to similar

affairs in the West Indies.
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INSECT NOTES.

TBE ENTOMOLOGICAL RESEARCB
COMMITTEE.

A brief account of tke Entomological Research I'oni-

Tiiittee was presented in the A^ricu/ftirnl TWcs for

March IS, 1911 (A'ol. X, p. 90', where mention was made
fit the first objects of establishing this Committee, and of

some of tlie result.s which had then been attained.

That accouEit was written about two years after the

J'Intomological Researcli Committee had been established:

and now that another period of similar length has passed, it

i-hould be of interest to review again the progress that has

been made, and to consider the outlook for the future.

Up to the present time the main objects and efforts of

the Committee have been the increase of accurate knowledge
in regard to those insect,", mites and ticks which cause or

disseminate any of the diseases of man or domestic animals,
and it seems likely that this line of work will continue to

absorb its principal energies for years to come. The problems
in this connexion which present themselves for solution in

Tropical Africa are those for the study of which the Ento-

mological Research Committee was founded, and they are of

course the ones to which the larger part of its attention has

been given. The Committee has not, however, neglected the

needs of agriculture in Africa nor the needs of both health

conditions and agricultural pursuits in other parts of the

I'^mpire; this will be revealed by a glance at the tables of

contents of the Bulletin i-sued quarterly by the Committee,
where will be seen titles of papers relating to agricultural

entomology in both Africa and the West Indies, and to

insects and diseases in the West Indies, as well as in those

districts of Africa where European travellers and settlers

have suffered so greatly from insect borne disease.

The J'^ntomological Research Committee consists of twenty-
four men of science interested in entomology and disease,

with the Karl of Cromer as chairman. In common with the

other members of the Committee, Lord Cromer has shown the

greatest interest in the accomplLshment of those objects for

which the Committee was established.

In referring to the work of the Committee, Mr. Jlarcourt,

Secretary of State for the Colonies, compares the death-rate

among European ofMcens in the West African Colonies in

1696 with thi,t of more recent years. In 1896 this was
W per thousand; in 1904, 28 per thousand, and in 1911, 11

per thousand.

At first the Research Committee depended upon the

voluntary collections which were sent in frora medical officers

and others for the specimens on vvhicl their investigations
were based. Later, they employed two travelling entomolo-

gists who have made entomological surveys of a large por-
tion of Tropical Africa during the past two years, adding, by
means of collections and notes, moat valuable information

regarding this country tC' the knowledge that existed prev-

iously. There have also been appointed recently several

entomologiits, who hold Government positions within the

African tropics. These cttioers communicate with the Com-
mittee and benefit by being able to get specimens promptly
identified, and by being in touch with a central organization
where specialists have access to extemsive collections and

literature.

In the matter of entomological educ.itiou also the Com-
mittee has been active. Thrse Carnegie scholarships have
been assigned to entomologists for the purpose of enabling
them to study methods of entomological research in America,

and the applicatiun of entomological knowledge to practi-
cal affairs in that country. (Jne of these was Mr. G. K
Bodkin, 1!.A., Economic Biologist, Department of Science and.

Agriculture, Hriti.-h Guiana, who has recently returned from
a six months tour of study, during which he visited those

parts of the I 'nited States where large projects in entomology-
are being carried out; he also visited the Experiment Sta-
tion at Porto Rico.

In an article which appeared in the Times Weekly
Editiiin for January 3, was given a general account of the

Entomological Itesearch Committee. This article refers to
the fact that the central bureau organized in England by the
Committee has been hon.sed by the hospitality of the
authorities of the British Museum, South Kensington. The
collections received during the first three years of work from
some fifty collectors in Tropical Africa, and many in other

parts of the world, amounted to 200,000 insecis of which,

nearly 60,006 were actual or potential disease carriers.

Nearly all the latter were identified and their distribution,

carefully studied. Many sets of these bloodsucking insects

have been presented for purposes of in.struction to over

twenty i)ublic institutions both at home and abroad. The
types of new si)ecies, and all insects of a non-economic kind
have been handed over from time to time to the national
collections in the British Museum.

<^>uite lately the Committee has assumed the title of

Imperial Bureau cf Entomology, and will serve the

entomological needs of the whole of the British Empire, ia
a manner similar to that in which the Bureau of Entomology
at Washington, serves those of the United States. The out-

standing features of the enlarged organization as now con-

templated include the following:
— _

(1) The organization of a system for the prompt
identification of all injurious insects sent in by officers

attached to Dei)artments of Agriculture or Public Health in

the British Empire.

(2) The publication of a monthly periodical which
will give a brief summary of all the current literature, bott.

British and foreign, dealing with noxious insects whether

agricultui-al pests or disease carriers.

(3) The compilation of a card index to the literature,

past and present, so that any otticial or student requiring;
information with regard to any particular pest, may be?

promptly supplied with all the knowledge that is available

on the subject.

The development of the wider scheme in connexion with,
the Committee is of particular interest to the West Indies.

It will be rememl)cred that at the West Indian Agricultural
Conference held at Trinidad in January 1912, Mr. Guy .•\. K,
.Marshall, Scientific Secretary to the Research Committee,
who was one of the delegates at the Conference, explained
the functions of the Committee and showed how it was

proposed to develop and expand the work. He stated that
the self-governing Dominions and Colonies and certain.
Crown Colonies not originally included in the scheme were

interested, and he enquired whether the West Indian
Colonies would join in the movement and contribute to its

support a sum sufficient to cover the cost of the extra work

likely to be necessary on their behalf. This arrangement
has now been made by the several West Indian Colonies.

The Committee proposes to issue the monthly publicn-
tion referred to above, and it is hoped that Government

Entomologists in all parts of the P.ritish Empire will submit
brief reports at short intervals indicating the main features

of current work.

It will thus be seen that the Entomological Research.

Committee has maintained a steady and satisfactory growth^
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and that it promises even more for the future than has been

accomplished in the past. Its increased facilities for work

and the inclusion of the West Indies within the scope of its

activities give an added interest in its future development
to all who live and work in this part of the world; whilst its

past record in connexion with the improved knowledge, which

faas done so much to make certain parts .of Tropical Africi

habitable to Europeans, indicates that it is deserving of all

the credit and recognition which it is at present receiving.

WATTLE
II.

BARK.

The last issue of the AgrkaUand^Xew^i contained the

Urst of three articles on Wattle P.ark that it is intended to

publish. The subject is now continued as follows.

CULTIVATION. It is stated {Agric. Journ. Union of

South Africa, IV, 5, 067) that the black wattle needs

a well-chosen site and careful cultivation, together with

a good rainfall and a loose, deep soil. In another instance

(Agric. Journ. Cape o/ d'ood Hope, XXV, 3, 277) it is shown

by experiment that the plant will grow in soils that are

deficient in plant food, provided that they are moist and open.

Whether the plants are raised from seed and then

transplanted, or sown in situ (mixed with a quantity of sand,

as they are small), according to Bull. Imp. Inst, VI, 158,

the trees should eventually stand C feet apart in rows 12 feet

from one another. The same authority states that two rows

of maize are frequently grown between each
t^vo

rows of

the plants, to afford a return while they are maturing. The
black wattle is described as growing quickly, attaining
a height of 25 to 30 feet in four years. 'The foliage is

luxuriant and affords excellent shade for animals or for low-

growing crops. Practically no attention is given to the trees

themselves, for if they have been properly distributed,

pruning is imnecessary and several crops of wattles may be

taken off the same soil without rendering it unsuitable for

their further cultivation.' As the wattles are leguminous

plants they actually enrich the soil in nitrogen. Fire is one

of the chief enemies of the wattle grower, and tire 'breaks'

are often made, where the plantations are in prairie land, by

ploughing broad strips around them.

sTRiri'iNG -\NLi j'REP.^R.^TioN OF r,.\RK. The authority

just quoted states that the trees reach their prime in about

ten years after they are sown, though trees are often

considered to be fit for stripping when they are seven, or even

five years old. The rate of growth is dependent upon the

soil and locality, as well as on individual variations in the

seed. For stripping, a cut is first made either 3 or 4 feet

ab<5ve the ground, or as near to the roots as possible. In the

Jirst case the bark is pulled off downwards, and thus includes

much of the covering of the upper roots which is often the

richest in tannin; in the second case, the bark is stripped

upwards, as far as the bases of the lower branches. Successive

-sheets are removed, until the trunk is quite bare; then the

tree is felled, in order to enable the bark to be stripped from

the parts between the branches. A stripping machine has

been invented, which is claimed to be successful.

The bark is dried by hanging the long .strips over poles,

jn drying .sheds; the process usually takes several weeks.

Artificial heat is sometimes employed for the purpose, but

Tcquires care, or tannin is lost. The dry bark is usually cut

in a mill into pieces about 2 inches long and 1 inch wide,
and exported in .sacks.

After the plantation is cleared, seedlings usually sprinij

up and have to bs thinned out to the right proportion. There

is generally no need, therefore, for replanting.

It should be mentioned that the fear of possible over-pr'>
duction of the bark, and the consequent fall in prices, have

led wattle growers in Natal to enquire into the feasibility of

exporting the extract instead of the bark. In one of the

publications {Xndtl Agrir. .loura., XI, 5, 595) dealing with

the subject, the opinions of the principal handlers of the

bark from Natal are given, in connexion with the matter.

It may be said shortly that these were adverse to the pro-

posal to extract and ship tannic acid from the bark, mainly
for the following reas(ms: (1) the comparatively high tannia

content of the liark, in relation to that of the extract

reduces greatly any possilile .saving on freight; (2) the

extract is not suitable for the kind of tanning employed,
which is done in pits with the bark itself; (3) Germany, one
of the largest customers, puts a duty on solid extr icts, buk
not on barks used for tanning; (4) the idea of over-produc-
tion is erroneous: a much larger output would put much of

the bark in the place of quebracho wood, which cannot beat

any lowering of prices. Further information (in Bull. Imp.
Inst., VI, 2, 17(1) refers to the manufacture of a fluid

extract from the branch-bark, and experiments for makii>g
it from the leaves, in Australia, and to the possible employ-
ment of central extract factories,

YIELD OF T.\N.vix. The issue of the Bulletin of Che

Imperial Institute mentioned above gives a table compiled
from results (in Journ. Noc. Cliem. Ind., 1902, 21, 159) which

show, among others, that golden wattle 'No 1, special' and

golden wattle 'No. 2, ordinary', from South Australia, con-

tained respectively 49'5 and 40'2 per cent, of tannin; while

black wattle from an unknown source gave 383 per cent.

In Agric. Journ. Union of South Africa, IV, 5, 067, the

black and green wattles are stated to contain about the same

percentage of tannin, but the former is considered to give the

greater yield of bark per acre. As regards comparison of the

black and golden wattles, it may be said that, whilst the

latter is richer in tannin, the former is hardier and, again,
more productive of bark. In a general way, relating to the

subject of the tannin content of different wattles, attention

is drawn to :i useful article ia Bull. Bur. A'/rir. Iiihll., 1011,

2, 340.

In the Natal Agric. Journ., XI, 5, 003, the question i»

considered as to the profitableness of barking trees before

they are six to ten years old. The results of analyses con-

ducted on material from trees two and three years old show
that no great modification of the present system can be
recommended. In Bull. Imp. Inst

, VI, 2, 100, it was stated

that investigations were to be made to see if the season of

stripping influences the tannin content.

The third, and last, of this series of articles on wattl»
bark will appear in the next issue of the Agricultural News..

Lecturing on 'The Moon' at Queen's Colle^, Loudoo,
Professor Jl. A. Gregory said investigations had shown that

air tides were produced by tiie moon, but they only caused

a difference of one-fiftieth of an inch in the height of th»

mercury in a barometer, and were of no value in practical

weather-forecasting. Systematic inquiries had failed to

reveal any useful rule connecting the moon with the weather.

(The Trojiicnl Agricnllurist December 1912, from th*

Daily Mail.)
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GLEANINGS.

Accompanying the Trinidad and Tobago Colonial Report
for 1011-12 is a useful map of the Colony showing roads,

railways, coast steamer routes, water-supplies and the

different crop districts.

According to the Platifers' Chronicle for December 28.

lSil2. a demonstration, in London, of cookery by sound, ha.s

revolutionized the ordinary method of roasting coffee. The
idea is that by turning the handle of the new machine at
a certain speed the beans are thrown into the air: the heat

passes through, causing the emission of certain sounds at
different stages, and the coffee is quickly roasted in

suspension.

A copy of the Dominica rainfall returns, 1912, shows-
that the mean precipitation for thirty four stations for the

year was 9894 inches. Of these stations, twelve, situated
on the leeward coast, show a mean return of G575 inches;
six La Soye coast stations, 7919 inches; three windward coast
stations 9.")-94 inches, whilst the mean return for thirteen
inland stations was IS.JTl inches. The lowest precipitation,
38'17 inches, occurred at Batalie; the highest return waa
20001 inches of rain which fell at Gleau Manioc

It is stated in the Journal of the Roijal Society of Arts,

for January 2-t, 1913, that the price charged in Italy for

irrigation by the Canal Cavour during the summer, was at

the rate of £92 per Italian modulo (that is a discharge of

22 gallons per second).

A statement made in the Journal of the New Zealand

D'-partment of ArjricuUure shows, that in Brazil, for over

twenty years, the inhabitants have made l)anana flour and

hanana cloth; whilst the lace made from the filireof the banana

tree (from which the cloth is also made) is sold locally for M.
a foot.

It is reported in The hoard of Trade Journal, for .January

23, 1913 that during the week ended January 16, 1913, there

were imported into the United Kingdom, 75,136 bales of

cotton, including 162 l^ales of I'.ritish West Indian, 23 bales

of British West African and 1,092 bales of I'.ritish East

African.

During the fiscal year 1912, the Bureau of Soils, United

i-iates Department of Agriculture, performed 4.'54 square miles

of detailed soil survey work in Louisiana bringing the total

survey work done by the Bureau in the State to 9,210

square miles (From the Modern Sugar I'lanter, Jan-

uary 25, 1913.)

The year 1911 provoil to be unique in the annals

of the Siam rice trade, both on account of the jjaucity of the

crop and the unprecedented fluctuation in prices. For the

first time for many years, rice had to be imported into Siam

from Rangoon. (From Diplomatic and Consular Jx'eporls,

No. .5034 Annual Series.)

In the Monthly Bulletin of the JIureau of Economic and

Soiial Intelli'jence for November 1912, it is stated that

(Janada possesses what is probably a more complex system
for the inspection, grading and sale of grain than any other

country. By this system, the law establishes certain stand-

ards in accordance with which the grain is bought and sold

Irom the time it leaves the farmer's waggon until it reaches

its destination

A notice in the United Empire, for January 191.3,
refers to Prinsen (ieerligs's new boojc on the World's Cane
Sugar Industry as being in every respect an admirable
treatise which will not only be partijularly useful to all who
arc practically engaged in the cane sugar industry, but will
also be of special interest to the general reader who wishes to

learn something of an industry that has been the victim of
more ups and downs than any other. A large section is

devoted to the West Indian islands. The work will shortly
be reviewed in the Agricultural Xews.

The following conclusions are given in the Experimenf:
Station Jx'ecoixl for September 1912, in connexion with recent
work on nitrogen assimilation, under sterile conditions of

plants, from nitrates, ammonium salts, and asparagin: 'In
the plant tissues the nitrates are reduced to ammonia during
the oxidation of carbohydrates. The ammonia so produced
takes on the forms of various amide compounds, in some parts,
of asparagin: whilst ammonium salts absorbed from outside

pass over in large part into asparagin. Asparagin is absorbed

by the plant and appeared to be a good source of nitrogen."

In the Jlulletin of Agricultural Statisti:x for December
1912, it is stated that in the recent Egyptian cotton crop
the first picking was abnormally large, especially in Lower
Egypt, and that subsequent pickings have not yielded as
well as was at one time expected. The att.icks of the boll

worm have been severe in some districts, but have not

materially affected the yield. As was anticipated the third-

picking was not satisfactory, and the total yield, particularly
in Lower Egypt, will be less than was predicted some time

ago. (See also Agricultural Xcwf, January 18, p. 28.)

An abstract appears in the Experiment Station Recoid
for September 1912 (Vol. X.W'II, p. 324) of a paper de.s-

cribing an investigation in which rape plants were grown in

sterile sand practically free from potash, some of the plants-

receiving no potash, while in other cases a 2 per cent solution
of potassium sulphate was painted on the leaves from time
to time, but no potash was given for the roots. A a result

practically no growth was made by the plants in sterile sand
which remained untreated; whilst the others, receiving the

pota>h through the leaves, made normal growth and came to

maturity.
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STUDENTS' CORNER.

MARCH.
FiR.sT Period.

Seasonal Notes.

The cotton crop will now soon be over and the

bushes will have to be buried under or burnt. 'Ratooning'

is not to be recommended. How long will the land lie

fallow before being replanted? In the meanw'hile the

selection of seed should receive attention. It would be

worth while to observe the occurrence of any five-loc bolis in

the field and to collect seed from such bolls with a view to

planting at least .some of it, if found, in a small plot immedi-

ately. Seed which is saved in the ordinary way from this

years crop must be stored in places free from 'damp and

disease. Seed which is obtained for planting purposes, from

other estates should be disinfected, unless there is good
reason to believe that it has been carefully selected from

healthy plants.
In places where the grafting of cacao is going on, great

care is required in keeping the pots well watered. The dry
season is the time to undertake the annual sanitation

of the cacao orchards. All dead wood should be removed.

Wounds should be treated by painting over first with

Bordeaux mixture followed by tar or some other anti-

septic. How would you deal with diseased pods and other

infectious material removed from the trees?

In those districts where onions are grown, the harvesting
will soon be over. Now is the time to get practical experience
in curing and packing for market. State the reason why
onions cannot as a rule, be stored for any length of time, in

the West Indies. What precautions should be taken in the

drying of the bulbs?

The substance tannin was referred to in the questions to

these notes in the last issue of the Af/iicuUural 'JVews, and
the student will have obtained good practical knowledge on the

subject by reading the articles dealing with wattle bark and the

artificial ripening of bitter fruits, published in the same num-
ber. The economic importance of utilizing locally occurring
substances for manurial purposes has frequently been dealt

with in this journal, and in the last issue a good lesson is

contained in the account of the manurial practices that are

followed in Southern India. The matter is dealt with, in

a wider sense, in the article entitled Recent Publications on

Soil Fertility in this or the succeeding number of this

journal.

Questions for Candidates.

will allow of, what the cost per acre is for some particular one

under certain conditions, and state the benefit derived from
its cultivation.

(2) Write a short account of either (a) sugar and cotton

prices, or (b) lime-juice and cac.io prices, during 1912-13.

PRELIMINARY QUESTIONS:*

of(1) Write a short description of a new method
mechanical analysis of the soil.

(2) Give an account of any ca.ses where the application
of chemical substances to the leaves of plants is likely to

produce a beneficial effect.

INTERMEDIATE QUESTION.S.

(1) What are the more important characters of a seed-

ling cane?

(2) Has tapping any effect upon the composition of

rubber?

FINAL QUESTIONS.

SILK PRODUCTION IN FRANCE.
An abstract in the Bulletin of the Bureau of A'jrictdtural

InlMifjence and of Plant Diseases for October 1912 deals

with methods that are suggested for putting an end to the de-

cline that is taking place slowly in silk production in France.

It commences with a table which shows that the number
of breeders of silkworms and the number of fresh cocoons

produced annually in that country have decreased from

200,538 and 21,716,4.5.5 lb. in 1872 to averages of 120,732
and 16,3-12,.572 ft), for the years 1906-10. At the same
time the yield of cocoons per ounce of eggs has almost

doubled, since 1852. The prices have in the meanwhile
decreased very little, in spite of the competition of the

Far East.

A study of the statistics demonstrates that the lessened

production has been caused by a cessation of silkworm-

breeding on a large scale, as far as the years preceding 1890
are concerned; since that time the number of small breeders

has decreased. Since 1900, breeders have generally dimin-

ished their output. The abandonment of the industry on
the large scale cannot be attributed to fall in prices, since

these have remained almost at the same level, as has been

said; nor to the increased cost of labour, for this has been
more than made up by the higher yields. The true cause

seems to be found in the opinion, gradually adopted, that

the conduct of the industry on a large scale was doomed to

failure, and in the present justifiable attention, that is being

given to vine-growing.
It is thought that the idea concerning the unsuccessful

nature of large silkworm establishments has no foundation in

fact, and it is claimed further that the opinion is contradicted

by experience. To increase the chances of the success of these,
the number of attendants should be greater, and a profit-shar-

ing scheme should be adopted, of the kind followed by many
large owners in Italy and by all those who produce silkworm

eggs in that country and in France.

Attention is paid in the paper to the disastrous results

that are likely to follow the want of diversification of

agricultural industry entailed in cultivation almost restricted

to one crop, like the vine, and it is suggested that

these should be brought forward with emphasis, as a means
of resuscitating silkworm rearing on the large scale. At
the same time, the small breeder .should be helped to obtain

results that will make the industry more popular, and this

may be done, it is thought, by proper instruction in silk-

worm-rearing; this .should be given in the schools, as well as

by means of stationary or travelling demonstration silkworm
nurseries and experiment plots for mulberry cultivation.

The paper concludes with other, more special sugges-
tions, including the creation of a central service of sericulture,
or at least an inspectorate authorized tf) adopt means to

encourage the industry, especially as a concomitant with

vine-growing.

(1) What are the chief leguminous crops grown in your
district as green dressings? Discuss, as well as the matter

A consignment of a new fruit has been received at

Covent (iarden. It is called .Jamra, and both in shape and
size is like an ordinary pear, but is blood red in colour.

Specimens were sold yesterday at one guinea each. (The
Tillies, November 12.)
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FUNGUS NOTES.

MISCELLANEOUS ENTOMOGENOUS
FUNGI.

In the Kev liullttiti. No. 8, 191'2, p. 3-58 appears an
account by Massee of a new species of Isaria, found by
Mr. W. H. Patterson, on the Gold Coast, as a parasite of the

green plant bug {Xe.ara vividula). This new species has been
named /. Pnttersonii. In the paragraph following the techni-

cal description, Massee writes as follows: 'As a rule the
insect is completely covered with a downy or minutely velvety
nap, from which spring numerous, more or less erect,

variously divided branches, bearing the very minute conidia
at their fiml)riate tips. The interior of the scale (i.e. of the

green plant bug) is completely filled with a white .stroma

formed of densely compacted hyphae. From analogy, this

fungus must be considered as the conidial condition of

a species of Cordyceps.'
In October 1912, specimens of the same insect were

forwarded from Grenada by Mr. Auchinleck, Superin-
tendent of Agriculture, and these were i)arasitized by
a whitish fungus. Pure cultures of this organism were
obtained on nutrient agar plates, and on cylinders of steamed
sweet potato on which it grows with considerable vigour.
At the same time a culture in a tu'ie of nutrient agar was sent
to the Koyal Botanic Gardens, Kew, and there identified by
AVakefield as being the .same fungus as that found on the
Gold Coast, namely Isaria Pattenoiiii. Pure cultures on
steamed sweet potato cylinders have been sent to Grenada
for the purpose of conducting inoculation experiments, and
if these are successful, it is hoped that some use may be
made of it on a large scale in controlling the green plant
bug, as this was reported to be doing serious injury to

certain crops in the island during the e.xceptionally dry
season experienced last year. In this connexion it is interest-

ing to note that Mr. Sands, the Agricultural Superintendent,
St. Vincent, reports the existence of a parasitic fungus on
the green plant bug in the neighbourhood of the Experiment
Station in that island, but the identity of this organism is

not known, as no specimens have as yet been examined.
Asrliers'iiiia turhhuita, to which reference was made in

the A'n-irultural Neirs:, Vol. XI, p. 270 is of fairly common
occurrence on the soft green scale insects, especially the

mango shield scale, and with it is sometimes found another

species A. cuUnsis. \et a third species, A. takitmnis has
been reported from certain localities in the West Indies,

among them from Jamaica. It is peculiar, however, that the

species parasitic on white Hy, two of which have I>een found
so useful in Florida, do not appear to occur naturally in the
West Indies, as none have jet been brought to the notice of

this Department. Afr/icrscn/a ai yrodis is reported to occur
on white fly in Cuba, but it was probably imported from
Florida, where it is one of the two common species.

Some interesting work on the fungus parasites of insects

attacking the sugar-cane has recently been conducted by
A. T. Speare in Hawaii, and an account of it is published in

Bulletin No. 12 of the Pathological and Physiological Series

of the Hawaiian Sugar Planters' Association. Two new
species of fungi are described as parasites of the jtink mealy-
bug (Pscucloroccus calcf'lariae) found commonly in the West
Indies as well as in Hawaii on the nodes of sugar-cane when
these are protected by dd leaf sheaths. The first of these

fungi is Eiitoiii(,pliili(i)(i jis' mloi-occi, a species which, even
when fruiting, is only with great ditHculty distinguishable
from the waxy covering of the insects unle.'is the observer is

acquainted with it This fungus changes the characteristic

pink colour of the healthy insects, to a chalky white appear-
ance when the host is in the last stages of the disease. The
body wall of the insect, usually quite flexible, is rendered so
brittle that when it is touched with a pair of forceps
a rupture occurs. Inoculation experiments showed clearly
that the fungus is a true parasite, as might be expected from
its systematic position. At times, this, with that about to be
described, acts as a most efficient control of the mealybugs.
Nothing is known of the existence of any fungus of this

genus on the pink mealy-bug in the West Indies, though it

is quite possible that it does occur, but has been overlooked,
since it was only accidentally observed in Hawaii owing
to its inconspicuous habit.

The second parasite on this insect is a species of Asper-
gillus, thought by Speare to be .so far undescribed and named
by him A. jiaradticus. The spores of this fungus are bright
green in colour and impart a bright-green mealy appearance
to the bodies of the insects attacked. Inoculation experi-
ments showed that it was a true parasite independent in its
action of the Entomophthora, and that it was more virulent
on the young than on the older insects. It is of considerable
interest to note that an Aspergillus of much the same colour
and appearance, possibly even identical, is of very common
occurrence on the pink mealy-bug in the Lesser Antilles and
has also been found in Porto Itico. No experiments have
been conducted as yet to test the parasitism of the local

species, but the work done in Hawaii renders it at least

probable that the West Indian form is a parasite, in which
case it must be regarded as a control on the insects capable of

producing a fairly definite effect.

A third entomogenous fungus recorded on sugar-cane
in.sects from Hawaii, is the green Muscardine {Mfarrhizium
aniso2)line) best known in the West Indies in connexion with
the frog-hopper in Trinidad It was found in Hawaii on the
weevil borer {RliaMocvemis [SphenophorusJ ohsmra,) and on
the '.Japanese beetle' a hard back (Adorelin umhrosus):
also more recently on a cane root-grub of the genus Anomala!
As has been pointed out elsewhere, this fungus is of very
wide geographical distribution, and occurs on a variety of
insects. It does not seem to have been recently imported into
Hawaii, but with the exception of Trinidad, has not been
recorded naturally from the West Indian islands. E.vperiments
have been planned to test its parasitism on two species of .May
bug, l.achnostiriiajiatruelis in St. Kitts, and Lacltnnstema sp.
in Antigua, found in the soil at the roots of canes and prob-
ably the cause of a certain amount of damage to this crop.
Experiments are also in progress in Porto itico in connexion
with another species of Lachnosterna known to be a pest of
the sugar-cane.

Speare's paper concludes with a short note on a sterile

species of Cordyceps found on the cane leaf hopper {Perldn-
su'Ua

sacc/i'iricida). This was at one time quite abundant in
wet regions in Hawaii, but now has become rare owing to the

comparative scarcity of the host insect

In Colonial Heporls —A.nnua.\, No. 741, it is stated that
the export of oranges from the Pahamas during I it 11- 12 w.is

only l.'j.400 valued at £20 as against 42,l:iO valued at £(')S

in 1911. In 1907 the export was over a million and a half
fruit valued at £3,000. This enormous decrease is said to
be the result of the cessation of operations by the Canadian
Company. The cultivation of Sea Island cotton, in the

Bahamas, has, so far, not been satisfactory. Want of rain
or rain at the wrong time, destructive pests, and the want
of cheap ginning facilities have militated against success.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
Owing to the Christmas holidays which extended one

week into the new year, the review of the drug markets for

the month of .January will actually cover a period of only
three weeks, the first auction being held on January 9,

when the markets showed very little animation -the

continued unsettled state of the Balkan question being par-

tially responsible -while on the other hand, it had been

anticipated that the coming into operation, with the new

year, of the Nationa,! Insurance Act, there would be a very

large increase in the demand for drugs, which up to the

present time has not by any means been realized. The

following notes refer to West Indian products.

GINGER.

At the first spice auction on the Stb, the market was

very quiet, 14-5 bags of washed rough Cochin were offered and

bought in at 3.3,-:. per cwt. 28.S. being paid for a few packages
of wormy, SO bags of limed .Japan were sold, without reserve

at 23s. per cwt. A week later there was a very small demand
at nominal rates, the bulk offered being bought in. On the

22nd some sales of wished Jamaica were made at from 58s.

to 68s., common fetching 51s. At the last auction on the

29th, all the offerings, which consisted of 110 bags of fair

bright washed rough Cochin ginger, were bought in at 38s.

per cwt.

NUTMEGS, MACE, PIMENTO, AND ARROWROOT.

At the first auction on the 8th of the month, nutmegs
were represented by 167 packages of West Indian, all of

which were .sold at the following rates: 66's, G^d., 69's to

79's 6'/. to 7d., 81's to 89"s o^d. to 6d
,

94's to' 115's 5hd.
to 6c?., 106's to 116's 5|<7. to 6d

,
and 120'sto 135's ^d.

A week later, namely on the 15th, 229 packages of: West
Indian nutmegs were brought forward and. disposed of GO's

to 65's fetching Id. to Ihd., 72's to 112's 5Jrf. to 6d
,
114's

to 140's 5|(?. to a^d. On the 21st the offerings of West
Indian were seven barrels which were all sold at rates

slightly varying from the above. Again on the 29th, 98

packages of West Indian were offered and mostly sold.

Mace has been in fair demand. On the 8th of the month
some 26 packages of West Indian were brought forward,
most of which found buyers, 2s. id. being paid for pale, 2.s

to 2s. 3d. for ordinary to fair, and Is. 9d. to Is. lid. for

broken A week later prices had advanced slightly, 42

packages of West Indian being sold at 2s to 2s 6(7. for pale,
while broken had dropped to Is. Sd. to Is. dd. At the
auction on the 22nd the only offerings were 80 [lackages of

Eastern, none of which found buyers. Pimento has been
in slow demand. At the auction on the 29th 118 bags were
offered and bought in at 2id. per tt>. Arrowroot has also

been inactive; fifteen cases of Natal were offered at auction
on the 2 1 St and the whole bought in at 9d. per lb,

SARSAPARILLA.

At the first drug auction on ihe 0th of the month,
sarsaparilla was represented by 4 bales of grey .Jamaica,
14 bales of native Jamaica, 10 of Mexican and 2 of Hondu-
ras The whole of the grey Jamaica was disposed of. Is. lOd.

per B). being paid for ordinary part roughish, none of the
other kinds found buyers. On the 2.]rd the offerings were

grey Jamaica 15 bales and native Jamaica 5. The whole
of the first named sold, fair to good fetching Is. lOd. to 2s.

per fc. There were no buyers for the native Jamaica

LIME .rUICE, LIME OIL, KOLA .VND TAMARINDS.

In the matter of lime juice prices have recently
advanced from 3d to id. per gallon, good fetching from Is. 2d.

to Is. 3(/. per gallon, and inferior 10(/. At the first auction
of the month, three cases of good West Indian
distilled Lime oil were sold at Is. 2hd. per fc. The

quotation for hand pressed was 8s. At auction in the

early part of the month '>d. per lb. was paid for 2 bags of

small to medium halves of dried .Jamaica kola, and at

another auction 4 bags of dried West Indian fetched id. to

4|rf. per If). These prices prevailed at the end of the month for

dried West Indian halves, and whole nuts There has been
but little done with West Indian tamarinds, but about the

middle of the month there was a fairly large consignment of

black Calcutta in casks which sold at lis. per cwt.

At an auction towards the end of January there was
a very large supply of vanilla pods amounting to about
960 tins, 800 of which sold at a decline of 2s. per Jb. for

long, and Is 6d. to 2s. for medium and short pods.

Rainfall and the Cotton Crop in St. Vincent.—
The Agricultural Superintendent, St, Vincent, reports
that the recent very wet weather has brought the cotton

crop to an abrupt termination, and that the reaping of

arrowroot has been retarded. Figures supplied by this

Ofiicer, dealing with the rainfall at the Botanic Station during
1912, show that this was only 87 11 inches, which is 18'58
inches below the average of the past nineteen years, and the

lowest annual rainfall that has so far been recorded. In

addition, the distribution of the rainfall throughout the

i.sland was unsatisfactory; the last three months of the year
were very wet generally, and this circumstance has con-

tributed toward the present condition of the cotton crop.
Other information from tlie same source shows that the

year before (1911) the rainfall was much above the average.
This was due primarily to the abnormal precipitation of

21'81 inches in the month of September. The last two
cotton seasons have been the worst so far experienced since

the cotton industry was started, one being the result of an
abnormal September rainfall, and the other the result of

a wet reaping season. An annual rainfall, below the average,
but well distributed, seems to be best suited to the require-
ments of Sea I.sland cotton in St. Vincent,

Information has been received from St. Kitts to the

eft'ect that the Local Government will provide agricultural

scholarships at the Craniinar School, in the place of those

given until recently by the Imperial Department of Agricul-
ture. In the notification of this, the number of such

scholarships is not stated. They are each -worth £8 per
annum—an amount sufficient to cover the school fees exclusive

of books and club subscriptions. Each is tenable for one year,
and renewable subject to a satisfactory report from the Head
Master at the end of the year. To be eligible, candidates

must be resident in the Presidency, not above thirteen j-ears

of age, and able to produce satisfactory certificates of industry
and good conduct. At the same time, one parent must be

domiciled in the Presidency, unless the case is exceptional.
In granting the schoUrships, preference i3 to be given to the

sons of planters or of persons employed agriculturally.
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MARKET REPORTS.

London.—Thb West India Committee Circulak,

February 11, 1913; Messrs. E. A. De Pass it Co.,

January 17, 1913.

Akrowroot—'ild. to orf.

Bal^ta—Sheet, 3/5 ; block, 2/3i per ft.

Beeswax—£7 10s.

Cacao—Trinidad, 68,'- to 80/- per cwt. ; Grenada, 63/-

to 69/-; Jauiiiica, 58/- to 66/-.

Coffee—Jamaica, 7-s. to 82.>'.

Copra—West Indian, £28 lbs. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 18rf. to 22(/.

Frdit—Ko quotations.
Fdstic—No quotations.
Ginger— <,>uiut. 47.<- to 65s.

Isinglass—No quotations.
Honey—No (juotations.
Lime Juice—Haw, 1 '> to 1/6; concentrated, £18 10s. to

£:.'0; otto of limes (hand-pressed), 9 '.'.

Logwood—No quotations.
Mace—2/4 to 2/9.

Nutmegs—n^d. to 6M.
Pimento— 2irf. to 2Arf.

Rubber—Para, fine hard, 4/2|; fine soft, 4/1; Castilloa,

o/8 per lb.

Rum—Jamaica, 2/3 to 6/.

Sugar—Crystals, 16/6 to 19/-; Muscovado, 11/- to 14/-;

Syrup, 11/ to 15/6; Molasses, no quotations.

New York.— Messrs. Gii.lkspib Brc3. ii Co., February

7, 1913.

Cacao—Caracas, 14|c. to 15c. ; Grenada, 14Ic. to 14ic; Trin-

idad, 14jc. to 14^c. per tb.; Jamaica, 12|c. to l.'iic.

Coco-nuts—Jamaica, select, $2900 to $31 00;
'

culls,

$190(1 to $2000; Trinidad, select, $31-00 to $32-00;
culls, $1900 to $2000 per M.

OOFFEE—Jamaica, 14|c. to 16ic. per ft.

Ginger— 8:|c. to 12c. per ft.

Goat Skins—Jamaica, 48i-. to 50c.; Antigua and Barbados,
44c to 46c.; St. Thomas and St. Kitts, 40c. per ft.

Grape Fruit—Jamaica, $2'52 to $;;00.

Limes—$6 00 to $7-00.
Mace— fiOi-. to 57t-. [n-r ft.

Nutmegs—llO's, i:1l-.

Oranges—Jamaica, no i|UotHtion>.
Pimento— 4c. to 4'i-. per ft.

Sugar— Centrifugals, 96°, :i-48c. per ft.; Muscovados, 89°,
2 -98c.; Molasses, 89°. 2 -730. per ft., all duty paid.

Trinidad,— Messrs. GoEDON, Grant & Co., February 17,

1913.

Oaoao—Venezuelan, $16-(lO to $16 60 per fanega; Trinidad,
$15'5') to $10-311 \K'V f.-ini'i;.u

Ooco-Nur Oil—$ri3per Imperial gallon.
Coffee—Venezuelan, loic. per ft.

Copra—$4-25 per lUO ft?

DhaL—No quot:itii>iis.

Onions-$1-50 to $:i 00 per 100 ft.

Peas, Split—$590 to StiUO per bag.
Potatoes—English, $1-00 to $150 per 100 ft.

Rick—Yellow, .So'l'S; White, $675 to $7o0 per bag.
SuoAR—American crushed, no quotations.

Barbados.— Messrs. James A. Lynch & Co., Ltd..

February 22. 1913; Messrs. T. S. Garraway i

Co., February 24, 1913; Messrs. Le.\cock & Co.,

February U, 1913.

Arrowroot—$7-00 to $7-50 per 100 ft.

Cacao—$10-50 to $12-00 per 100 ft.

Coco-nut.s—$24-00.
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, $7500; Cacao manure. $48-00
to $5000; Sulphate of ammonia, $85-00 per ton.

Molasses—No Quotations.

Onions— $-_' 40 tb $600 per 100 ft.

Peas, Split—$6-40 per bag of 210 ft.; Canada, $300 to

$4-55 per bag of 120 ft.

Potatoes—Nova Scotia, $170 to SOOO per 160 ft.

Rice—Ballam, $5 15 to $5 60 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
SuoAR—American granulated, $4 50 per 100 ft.

British Guiana.—Messrs. Wieting &, Richtkr, Feb-

ruary 15, 1913; Messrs. Saxdbacu, Pauker >V: Co.,

February 14, 1913

ARTICLES.
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The 'WEST INDIAN BULLETIN". A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, .3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, VIII, IX, X, and XI:— Price 2s. each
;
Post free 2s. 8c?, where complete. (Ill, 2;

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

Volume XII. Xos. ], 2, and .3, No. 4:—Containing Papers on plant diseases and pksts, cocoa nut, lime and

Fr:uiT, AND iiicE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among
others : The Use of Entomogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus
Para.'^ites "( Scale Insects; Keport on the Prevalence of Some Pests and Diseases in the West Indies, for

1910 and 1911; Cocoa nut Palm Insects in Trinidad; Some Fruit Di.seases; Experiments in Lime Juice

Concentration; Some Root Di.seases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil

Indu.stries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Watet-Supply of Antigua;
Artificial Cross-Fertilization of the Mango; and Rice E.\periinents in British Guiana.

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 eugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print,

SuG.iR Industry. (14) Screw Worm in Cattle .it St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 190<J. No, 3, price 2d.; in 1901, No. 13, price 4(^.1 (16) Hints on Onion Cultivation. Price 2d.

in 1902, No. 19, price 40?.; in 1903, No. 26, price 4(;.; (17) General Treatment of Fungoid Pests. Price 4ci.

in 1904, No. 32, price 4d. (18; Rt-cipes for Cooking West Indian Yarns. 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 6rf.; (28) Barbados and Porto Rico Molas.ses. Price 3d.

in 1905-7, No. 49, price 6d.; in 1900-8, No. 59, price 6d.
; (34) N.ites on Rabbit Keeping in the West Indies. Price 2d.

in 1907-9, No. 62, price 6d.
;
No. 66, price 6d. (35) Information in regard to .Agricultural Banks. Price 5d.

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 Curing of Tob.acco. Price 4d.

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; (41) Tobago, Hints to Settlers. Price 6d.

in 1904-5, No. 39, price 4d. ; in 1905-6, No. 46, price 4d.
; (43) Cotton Seed and Cotton-cake-meal on West Indittn Planta-

in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.
;

tions. Price 2d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (45) A B C of Cotton Planting. New and Enlarged Edition.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price 6d.

in 1902-3, No. 30 price 4d.
;
in 1903-4, No. 36, price 4d.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
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A West Indian Herd Book.

rfe^"^'^ temperate countries where the breeding

»of cattle is conducted in an organized

^^^nianner entirely for the production of human

food, it will be noticed that two distinct objects are

continually kept in view. Either animals are bred

for purposes of meat-production or, on the other hand,

the production of milk is the primary aim. Selection

and management are restricted to these two lines.

Indeed so definite are the points which denote the

beef and dairy animal, that modern writers on Brit-

ish live stock common!}' employ these characteristics

as a basis for the classification of the different breeds.

But it wa.s not always so. In earlier times, o.\- labour

on arable farms in Britain took precedence over every
other consideration in regard to the breeding and

rearing of cattle, and selection was then as definitely dir-

ected to the production of agile, powerful and enduring

animals, as to-day selection is there concerned with the

eradication of such characters. Even up to the year

1880 we read that cattle were in many parts of England
used chiefly for draught, and that it was only after thej^

had discharged their functions in the field that the

.animals were fattened for the production of meat.

William Marshall, writing in 1796, described the North

Devon cattle as being somewhat below the desirable

point in size for the heavier works of husbandry, but

that they made up for this deficiency in exertion and

agility. The Somersetshire Devon, of larger scale^

formed a link between the North Devon and the Sussex

breed of large and powerful oxen suited to the plough-

ing of the wealden clay lands. The steers of this breed

were broken in at the age of two years and a half, and

from the lime of completing their third year were

worked regularly for three or four years after

which they were either fattened by the breeders

or else sold to graziers. Eight to fourteen oxen

were allowed to a single plough
—

eight oxen con-

stituting a team, but ten to twelve being u'i'd on

stiff land. The reason for employing so many was

the consideration that if the oxen were worked up to

their full strength, growth was impaired, and a check

was put upon the disposition to fatten. Frequently

the oxen were worked only on alternate days, for it

soon became clear that with the increasing demand for

meat, the profit on fattening was more important than

the exaction of full working power. The growing
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population and the advent of better machinery and
horse labour soon left the working ox a mere historic

relic of the past. The different societies of breeders,

already in e.xistence, devoted themselves to selection

for milk and beef alone, each society ha\ ing its herd
book of registered animals and lists of requisites of

merit for admission. One of the ino.st interesting
features in the evolutioii of the famous beef breeds.

and a feature which may yet have its parallel in the

West Indie.*:, was the improvement ctfected within the

old working Susse.x breed, by the gradual and ordinary

process of selection for beef instead of selection chieHy
for power and endurance of labour.

What has been said above will serve to indicate

shortly the great importance attached lo the selection

of British working cattle previous to their falling into

disuse about the end of the eighteenth century, and it

points to the importance of organized breeding and

registration, irrespective of what particular economic

purpose may be in view. The causes which led to the

disappearance of British working cattle do not concern

the present considerations; but it may be remarked
that had ox labour persisted in England, those breeds

already referred to would in all probability have
become even more specialized and remained quite dis-

tinct from the famous meat and dairy breeds of the

present day.

In considering the possibility of greater speciali-
zation and organization in the selection of West Indian

working cattle, it has to be admitted that the position
of the stock owner in the Tropics is generally very
different to that of the breeder in (Jreat Britain. In

the first place the cattle on large estates in the Tropics
constitute merely a factor of production: on estates in

temperate countries they yield marketable produce
and hence a direct profit. This immediate return in

cash has a stimulating eftect and obviously justifies

increased attention on the part of the jwner or

manager. The net advantages to bo derived from

a careful selection of West Indian working cattle are

not so a[)j)arent, for the increase in working power and
valuation of the herd are not easily measured in money.
It has to be remembered too, that con.siderable attention

is devoted to the breeding of working cattle as it is,

and Zebu bulls have already been imported into

many of the islands in the West Indies for the

purpose of improving the indigenous races. In

Jamaica and Barbados particularly is the breeding
of cattle receiving increased attention. It would

appear then that it is not the lack of material

to work upon, nor possibly the want of indivi-

dual effort that is required, but some organization
which would help to direct theselection of working cattle,

dairy animals and beef animals along three distinct,

lines and guarantee the genuineness of specially select-

ed and pedigree animals.

It seems probable that a West Indian Herd Book
would answer this purpose. It is not the object of the

present article to enter into the details of such an

organization, but merely to introduce the idea in

a general way. It is obvious that the co-operation of

the various West Indian Agricultural Societies would
be a fundamental factor in the arrangement of such
a scheme and there can be no doubt that the animal

industry in the West Indies would be upraised by its

in.stitution.

It is perhap^ in connexion w^itli milk and meat pro-
duction that benefit would be derived most quickly. Ic

has already been pointed out that the characteristic

feature of the animal industry in temperate countries is

the clear line of dem.arcation between beef and dairy
breeds. In the West Indies, apart from imported
miloh cows, there is no such clear distinction. Native
milch cows are often \tsed for working in the fields, and
calves reared for 'killing or for labour may frequently
have a common origin. It is true that the importance
of a well bred bull is fully acknowledged in a

general way, but sufficient recognition is not given
to the importance of a bull of good milking strain

in the breeding of dairy cows, and conversely to

the importance of a cow- possessing good 'beef

points in the raising of those animals which supply
the community with meat. Moreover there is the

purely business aspect of the matter to be consid-

ered. It has been pointed out in connexion with

working cattle that the financial return for the trouble

involved will appear in the form of an asset, but in the

case of meat and milk production an increase in profits

will show itself as surely in the West Indies as it has

done in other parts of the world.

( )no of the chief reasons for organization in these

matters is the fact that the grazing of animals and milk

supply is to a large extent in the hands of the peasants.
If some system of registration were established the

progeny of the best animals would in the long run

take the place of those of the worst, and an additional

advantage would arise in that a system of registration
would tend to improve matters in regard to the preva-
lence of hereditary diseases.

It may be put forward as an objection to au\ such

organized scheme for selection that the climatic con-
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(iitions and animal teediniif in the tropics are iinsuit-

abli', iliat it would mean the continual importation of

tresh stock and necessitate an alteration in the manage-

ment of estates. But that would not be so. The

object would be to select within the existing herds—
not to select by means of the fortuitous crossing

of worthless cows with importeil bulls in a vain

endeavour to raise West Indian cattle to the same

-tandard that e.xists in countries which are eminently

.tdapted for stock-breeding. It is true that some im-

provement in feeding and management might be desir-

able and in this matter the Agricultural Societies would

serve a useful purpose in the dissemination of

information and in the provision of veterinary

assistance. Further help could be rendered by the Agri-

cultural Societies through an introduction of the score-

oanl system of judging into the agricultural shows.

SUGAR INDUSTRY.

THE USE OF GERMICIDES IN SUGAR
FACTORIES.

The loss due to souring which may accompany the

storage of molasses has already received attention in the

Agricitllitr<d News, in Vol. VII, p. 67 and VIII, p. 257,

where alcoholic and acetic fermentations are de.scribed as the

result of the contamination of badly made molasses with

the causative organisms. Since these bacteria and fungi, to

which the trouble is due, abound in unclean places, the

necessity for cleanliness in the boiling house, in gutters, in

pipes and in puncheons, becomes at once obvious to all.

Cleanliness, however, is not alone sufficient. Frequently

germicides have to be employed, as for example, in ihe final

washing of the molasses cistern, which should be done with

Kisulphite of soda or with milk of lime.

The whole question of the employment of germicides in

sugar factories has recently received very thorough attention

in the form of a special article by W. L. Owen in the

Aiiifrican Siir/ar Industry, for February 191.3. In this

the economic advantages of their use is dealt with, and

information is presented in regard to the action of the

numerous germicides at present on the market The various

factors that have to be considered in the selection of these

substances are dealt with first. It is pointed out that a sub-

stance which is very toxic to the human system, which can

be removed only with difficulty from the tanks and apparatus
in which it is used, will obviously be unsuited for sugar-house
work. Bichloride of mercury is an example of such a disin-

fectant. Secondly, the action of the germicide on the metal

of which the tanks are constructed has to be taken into con

sideration. Generally speaking, acid disinfectants must not

he used for this purpose. Then again, the tendency of a

germicide to combine with the compounds contained in the

solution to be disinfected must be thought of, and it must be

borne in mind that the action of some germicides is completely
lost when they are applied simultaneously; thus, for example,

calcium chloride and calcium bisulphite should not be allowed

to come in contact on this account. Lastly, there is the

relative costs to be considered, including the cost of labour

required to apply the disinfectants in the factory.

The following information abstracted from the source

already acknowledged, concerns the properties of certain

germicides in relation to their use in sugar factories.

Ammonium fluoride, especially the acid salt, has a very
wide application in distilleries on account of its strong

antiseptic powers upon bacteria, and the high resistance of

yeasts to it. It is not as well suited for sugar factory work
as other germicides, because it slowly attacks metal if used
in sufficiently high concentr.itions to be effective as

a germicide. Chloride of lime is very suitable for the disin-

fection of walls of buildings or for tanks where slime has
formed.

Sulphur dioxide is used for sulphuring raw juices and
for disinfecting casks Its penetrating power, however, is

not great. Carbon bisulphite is a very energetic germicide
and forms an admirable agent for the treatment of tanks and

apparatus. It is especially deadly to moulds Milk of lime

when freshl)' prepared is an excellent disinfectant for walls,

ceilings and woodwork but as soon as it ab.sorbs carbon

dioxide from the air, it ceases to have any value as a germi-
cide. A mixture of milk of lime and carbolic acid makes an
excellent preparation for walls of sugar factories in the gene-
ral cleaning that precedes the beginning of the grinding
season. Sodium carbonate dissolved in water makes a 'good
solution for removing the slime from pipes.

Antiformin is a preparation which contains active

chlorine and not only possesses marked antiseptic powers
but also greatly softens organic substances such as gums, and
sediment incrustation of tanks. It thus acts as a germicide
and a cleaning solution at the same time, and for this reason

is a very valuable material to keep on hand. Antigermin is

a germicide containing copper and is said to be of great use

for cleaning down walls. Montanin is another interesting disin-

fectant which contains hydroHuosilic acid (as aluminium fluosil-

icate), and is also used for walls. The protection of walls by an

application of this substance is due to the pores being sealed

bj' the formation of calcium fluoride, alumina and silica,

which imparts to the wall a hard, smooth surface Antionin

is a germicide which is used largely for moist walls in

breweries, and i.s an excellent preventive of dry rot.

Lastly, Pyricit is a new preparation consisting of a white

powder soluble in water. A 2-per cent solution is said to

form a powerful disinfectant which attacks neither wood nor

metal, and preserves its strength for a very long time.

The ancient ceremony, the 'Ploughing Festival' of Siam,
is usually observed during the first half of the month of May.
It opens the ploughing season and the beginning of rice plant

ing. the rains having by this time sufficiently moistened the

hard soil to admit of 'wet ploughing', dry ploughing, as a rule,

not being practised in Siam. The ploughing ceremony is

performed by the Minister of Agriculture, who acts in the

pla?e of the King. The Minister, escorted in public procesaioa
with native music and the beating of drums, proceeds to the

field where mystic rites are performed. This part of the

ceremony being finished, the oxen, decorated with garlands of

flowers, are fastened to the plough, the first furrow of the

season is made, and the early rice is sown. (From the Joxm--

nal of the Roi/al Society of Arts, January 31, 1913.)
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FRUITS AND FRUIT TREES.

STORAGE TEST OP FRUITS
TRANSPORT.

FOR

A large number of trials have again been conducted dur-

ing the past year (1912) in Victoria, to test the keeping
power of several varieties of grapes. An article dealing with
the results obtained, appears in the Journal of the Depart-
ment of Ai/rictdture of Victoria, for December 1912. In
this it is stated that the grapes, which wore all gnuvn in the

dry Ivutherglen district, without irrigation, were packed in

granulated cork in ordinary export grape cases, West Austra-
lian pattern, holding 2S fc. net of fruit. They were convey-
ed to Melbourne in ordinary fruit trucks (not cooled) the
actual tran.-iit occupying eight hours, but the total

time spent in the truck was about twenty-four hours.

On arrival in Melbourne the fruit was placed in the
Government cool stores where it was kept at a tem-

perature of 38°F. to 35T., for about four months
This period served to represent the time required for ship-
ment abroad. The cases were opened and the contents
examined in the presence of several of the otlicers of the

Agricultural Departnjent and others interested in the ship-
ment of grapes, and some of the more interesting results arc

reproduced as follows:—
'Case No. 1— 0/<'(<(>-: (white grapes). The fruit was in

first class order. TrHctieally no waste: but a few berries

were slightly wrinkled.

'Case No. 2— Vakufi/ (white). Very poor order, about
50 i)er cent, waste. The state of this case bears out last

year's experience with the same grape. It is not suited for

lengthy voyage.
^

'Mr. Grimmond'8 case—Red Jfai/. Excellent order,

practically as good as Ohanez. This grape certainly appears
to be a shipper. It is a handsome bright red, somewhat
oval grape, which does not detach easily, and is more juicy
and of better flavour than Ohanez.

'Mr. Orimmond's case— G'riminoiid's Blaeh. This black

grape, the correct name of which is unknown, has stood the
trial remarkably well. The slight muscat flavour which
characterizes it when fresh had almost disappeared after cold

storage It is fairly juicy and in good order. Seeing the
demand for black grapes on the English market, it is worthy
of further tri:il.'

It may be noted in conclusion that in packing some of
the cases the large bunches of grapes had been purposely
broken up into smaller ones.

THE ACTION OF GRASS ON FRUIT TREES.
The Thirteenth Report of the Woburn Experimental

Fruit Farm contains an account of classical research on the

above subject, by The Duke of Bedford, K.G, F.R S., and
and Spencer O. Pickering, M.A., F R.S. From this source

the following information has been abstracted.

The action of grass on fruit trees is often so deleterious

that it arrests all .growth, and even causes the death of the

tree. The action is not noticed so much when the trees

become grassed over gradually during the course of several

years, for under these surroundings they can apparently

adapt themselves to the altering conditions and suffer much
less than when the grass is actually sown over their roots.

It was thought some years ago that the action of the

grass might be explained by its aftecting the aeration of the

soil by altering the amount of carbon-dioxide present, or

by its eft'ect on soil temperature, the moisture content or

mechanical conditions. Any explanation on such grounds
was found to be inadequate.

It would not be possible in the space of this article even
to refer to tlie various ingenious experiments that were con-

ducted in order to obtain this negative generalizatiim. It

will be su(K?ient to proceed at once to the biological investi-

gation of the question which cmmenced with an examination

of the effect on fruit trees by heating soils—parti "I steriliza-

tion—a subject which is dealt with fully in another article in

this, or in the succeeding issue of the Aijricultural Knvs.

Briefly, it was discovered that a toxic substance is produced
by heating soils, which was found to be toxic towards the

germination of seeds as well as towards the growth ct plants,

retarding the germination and reducing the |)ercenfage of

seeds which germinate. After cultivation, however, the toxic

substances become oxidized and the soil supports growth
better than when not heated.

Curiously enough, soil removed from grassed ground
was slightly more favourable towards germination u m the

tilled soil, and it absorbed water much less readily ihm the

neighbouring 1111011 soil. This behaviour provided negative
evidence in favour of the production of toxic substances in

grassed soils; and strong evidence of a positive clu.-ir-ter was
obtained later, by causing washings, from grass growing in

soils on trays, to reach the tree-roots with juiciiclly no

exposure to the air.

A deleterious eftect was then produced i.-'arl\ if not

quite as great as when the grass was grown abipve the roots

in the ordinary way.
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HARP.A DOS: REPORT ON THE LOCAL
DEPARTMENT OP AGRICULTURE, lUlhl.'.

Besides the ordinary text containing many interesting

statements concerning agricultural practice and experiments,

enlivened, in places, by a little personal advice, the sixty odd

pages of this report include twenty-four tables of figures and

observations, twelve pages of rainfall statistics, and an

appendix. It contains, also, a special report by the Assist-

ant Superintendent of Agriculture on t)he local plant pests

stnd diseases.

To the outsider, this publication will provide informa-

tion concerning those collateral sugarcane experiments which

do not come directly under the systematic selection work
with seedling canes, and it will provide useful information in

regard to the selection of indigenous cotton plants. Of

perhaps still greater interest will be the results of investiga-

tions in economic biology, already lelrrred to, and in

mentioning this subject it may be stated that this section of

the report received special attention, under the heading of

Insect Notes, in a recent issue of the A'lriculturnl News.

Looking at the report in greater detail one observes

under the various headings certain matters that deserve

special reference. Though limited in extent, the experi-
ments designed to show the relative values of sulphate of

ammonia, nitrate of lime, and nitrate of soda; the four-plot

expeiiment to determine the probible error in sugarcane
es[)eritnent?; the investigation into the supposed (now con-

firmed) decreased yield following the application of phosphatic
manures: the work on the eti'ect on yield caused by removing

growing canes attacked by moth buret: and lastly, the

demonstration of the superiority of B 1 47 atid the degeneracy
of the Bourbon variety, are suggestive Hies of work of much

practical iinportanoe.
In the results of the cotton-breeding experimejnts which

follow, one indigenous variety, Grant, has already yielded

1,211 Bb. per acre of strong-fibre lint valued at 16'/. to \ld.

per R).; this variety, when crossed with the well known

Stirling, produced a hybrid that has yielded 877 fi). of lint

valued in Liverpool, at 17c?. to 18'/. per It). It is of interest

to learn that the Superintendent of Agriculture considers that

the best work on cotton-breeding can be accomplished only by
employing the best of the i-ndigenous or acclim'atized varie-

ties. This opinion seems to be based largely upon tAe

experience of Indian authorities whose views are quoted in

the report at some length. A useful feature of the experi-
ments is the .systematic examinati'>n o! the various lints by
Mr. Wolstenholme, at Li.ve^'pool. One or two of the more

striking results have been noted above.

Inregaid to the experiments with provision crops, which
next receive attention in the report, an attempt has been made
to select a variety of sweet potato that can resist tb: attacks

of the scarabee {Crpptor/ii/i'chi's fiatat'ie), and a number of

beans anfi peas were again grown this year, for the purpose of

ascertaining whether tlie yield per acre of certain edible

varieties— chiefly Can.'idian, at present imported— could be

grown on a commercial scale for losal consamption.

Among matters of general interest, the exhibition of

produce both locally and in Canada, the fumigation of plants,

arbor day, and the storage of melons at the Barbados Crystal
Ice Factory, all receive c ireful attention in the report, on

pages 41 and 42.

In conclusion, it might be pointed out t' at the publica-
tion under review leaves sonjething to be desired as regards

printing. Many of the blank spaces, for instance, could have

been tilled by a more careful re-arrangement of the subject-

matter, and the selection of types for headings does not bring
out to a great extent the relative importance of the different

sections.

A FUNGUS DISEASE OF POULTRY.
According to an article which appears in the llulleliii

Agricole du Comjo Beige, for December 1912, a contagious
disease known as thrush (la teigne) causes very considerable

loss among poultry in the Belgian Congo. The disease is

due to a fungus parasite of the same family as TrirliDjihi/ptoH

tonsurans, which is the cause of a similar complaint in man
and mammals.

The first symptoms appear on the comb and ears where-

white spots are produced marking the centres of mycelial

development. These rapidly extend and finally unite to

form large patches of yellowish-white scurf over the entire

head. As the regions of the eyes and ears are attacked, the

bird loses it sense of sight and hearing, and then quickly
succumbs.

The disease is very contagious. It is therefore necessary
to isolate affected subjects immediately. The diseased parts
should be treated with a solution of perchloride of iron mixed
with two to three times its weight of glycerine. According
to another authority, a good remedy is to rub the affected

parts with citric ointment or with mercuric ointment to

which has been added a fifth part by weight of mercuric

iodide.

The heads of birds that have died from the disease

should be buried in lime or burnt.

Agricultural Show, Montserrat.—Information
has lately been received from .M r. W . Robson, Curator of the

Botanic Station, Montserrat, in regard to the recent

Agricultural Show held there on February 26. It is stated

that although the number of exhibits was not as large as in

the previous year's show, the standard of quality was

satisfactory and, generally speaking, the exhibition was very
succe.ssful.

Minor products and vegetables were the classes most

largely represented, but in many sections of these classes, the

standard of e-ijcellence was very low. There were, however,

very good specimens of English cabbage and egg fruits to be

seen, and the starches (under 'minor products') were as usual

well represented. It is noteworthy that there was an increase

in the number of exhibits of fariue (a castava meal) which is

a commodity worthy of greater attention. It is a matter for

some regret that the cotton and fruit classes were not better

represented in Montserrat. There were 149 exhibits of

vegptnblef, whereas only eleven specimens of cotton were

shown
In conclu^ion Mr Robson states that the show was

opened in person by His Honour the Commis.»ioner of

Mont.^errat (Col 1 )avidson Houston) and that both the

Commissioner and .Mrs. Davidson Houston awarded prizes

for industrial work.
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WEST INDIAN COTTON.

Messrs. Wolstenholme and Holland, of Liverpool,
write as follows, under dace February 24, with reference

*o the sales of West Indian Sea Island cotton :
—

Since our last report a moderate business has been done

in West Indian 8ea Island cotton and prices remain quite

steady. The sales amount to about 220 bales including

Barbados 19'?., Nevis IS./, to 19'?., a few Montserr.t IS^'?,

Antigua 19(?. to 20c?., St Kitts 17if?. to 20(;?., St Vincent

22cf. to 2M. and Stains 9d. to lOd.
'

Holders of American Sea Islands continue to press sales

and are encouraging 21(?. for the finest crop lots. All lower

qualities are very unsaleable, owing to the competition of

Sakellarides.

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

Sea Island cotton in the Southern States, for the week

finding February 22, is as follows:—
The sales for the week consisted of the 150 bales Fully

'Fine and Extra Fine reported in our last and a further

50 bales of the same grades, and the following Planters'

•Crop Lots, viz : the \V. G. Hinson/Stiles PT. 35 bales,

30 bales of the Jos. T. Dill crop at .JSc. and 30 bales

Jiellevue/Lawton at 31c.

There is still some inquiry for the Planters' crops, which

may in time result in further sales. Otherwise the market

IS quiet. The ofiering stock of odd bags con.sists almost

entirely of off and tinged cotton, which Factors are anxious

io sell and would make .some concessions to do so.

We quote, viz:—
Extra Fine 28c. to 29c. = 16cf. to ItJW. c.i.f., & 5 per cent.

Fully Fine 26c. to 27c. =
14frf. to ISJrf.

Fine 25c.

Extra Fine offl .,-

in preparation /
"

Fully Fine off) ^.-^

in preparation/
Fine off in ) .-,

preparation J

2c.

20c.

= U\d.
= lild.

= 12U

= lUd.

This report shows that the total exports of .Sea

Island cotton from the United States to Liverpool,
jMaiichester and Havre, to February 22, 1913, were nil,

^353 bales, and 3,302 bales, respectively.

Parasites of the Cotton Worm.— Mr. W. I.

HuWell, Agricultural Instructor, Xevi.s, writing to the

Imperial Commissioner of Agriculture, states that the pupae
of the cotton worm are very heavily parasitized in that island.

The parasite, which on e-xamination proves to be
a species of the genus Chalcis, is stated to occur generally

throughout the island, while in some localities the percentage
of pupae attacked is stated to be as high as 75.

These notes are of interest as showing the abundance
of a parasite, when as in this instance the host insect has
been unusually prevalent. The cotton worm has occurred

in enormous numbers in Nevis during the season now draw-

ing to a close, and in consequence of the food thus provided,
it is to be expected that the natural enemies of this pest,
of which the Chalcis mentioned above is but one, would
increase greatly in numbers, and as a result, the attacks of

the cotton worm ought to be very much less severe next
season than they have been during the present.

Branching Habits of Egyptian Cotton.—The
EjLjicri lite lit ,'<t:ifi'un Rei-md for December 1912, contains aa
account of recent work in .America on the branching habits,

the location of branches and the development of fruiting
branches in Kgypt'an cotton plants. It is pointed out that

the Egyptian cotton plant bears two kinds of branches, long

vegetative branches on the lower part of the stem bearing no
flower buds directly, and above these shorter fruiting
branches which give rise to flower buds. The vegetative
branches are usually about as long as the main stem, and

although they do not themselves bear flower buds, they
nevertheless produce secondary fruiting branches which are

about one-third as long as the vegetative branches. The

fruiting branches bear a flowering bud at each node, opposite
the leaf. It is stated that from six to eight large vegetative
branches are usually produced from the first ten nodes of the

main axis, and that at the next two or three noiles the buds

frequently remain dormant or ate abortive, whilst above

these, a fruiting branch is produced at each node.

Everything points to an excellent cotton season in

Egypt this year. One feature of interest is that the gin-

ning factory at Suakin has been 'enlarged and the machinery
improved, with the result that considerably more cotton was

ginned and baled than ever before. Also, several steamers
called at Suakin, and consignments of Tokar cotton were

shipped direct at the same charge as used to be paid for

shipments to Alexandria. It is probable the same thing
will take place this year with the 1911-12 crop. (From
Diplomatic and Consular B'^oria, No. 5020 Annual Series.)
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A UNIVERSITY IN THE TROPICS.
The fdllowiiig article, dealing with the ostablish-

lucnt of a tiopical unixersity, appearod in a recctit issue

of Tlt( Times. It concerns the important position of

the Koyal CJardens, Kew, and the Imperial Department
of Agriculture, in the furtlier development of the

proposed scheme which has been already- described in

the Agriiidtural A'eus, in Vol. XII, pp 49, 59 and 72.

The authorities of the lloyal Botanic Garden.^ at Kew
fcave ju.-t issued 'The Kew Bulletin of Miscellaneous

Information' for 1912. This volume i.s the latest of a s-ries

cf annual issues which extends back for over a quarter of

& century, and, like its predece-;sors, it ilhistrate.s very
icstructively the vai«t and varied services which the Royal
Gardens render to the Empire a.s the (entral intelligence

department of tropical agriculture and, so to speak, as the

l.otanical clearing hou.>e of the Kings Dominions. It is

j)erhap.- a too common iniprcsbion
—

fostered, it may be, by
the rare beauty and charm of the lioyal Gardens— that ICew
is concerned in the main rather with horticulture than with

agriculture, in it.s commercial and economic a.^pects. That is

a great mistake. Kew is concerned with both, of course; for

there is little that occurs in the botanical or horticultural

vorld fchat does not sooner or later find it-i record at Kew.
r.ut it i.- far more intimately concerned wiih the commercial
and economic interests of agriculture thronsihout the Empire,
and c?peoially in the tropics, than it is wiih purely horticid-

tural interests of any kind A glance at ihe table of contents

of any volume of the Bulletin will show this conclusively. In
the present volume we have, for in^tancej a well-nigh ex-

haustive study of the sources of alcohol throughout the

world; one of a serie.s of 'Xotes on Trees suitable for

Kxperimental Forestry'; monographs on tropical and exotic

plants of large and growing economic importance; a piper on
the culli\ation, demand for, and sujiply of the Fuller's Teasel;
and a very striking dissertation on the prospects of the

improvement of cotton by means of hybridization
These are merely a few iHustrati'ins, taken almost at

random, of the scientific and practical work that is being
constantly done at Kew for the promotion of the economic
interests of agriculture throughout the Empire. They may
well serve to give point and significance to the plea which
vc advanced a short time ago 'fr.r the methodical develop-
ment of the resources of the vast and potentially wealthy
tropical regions' within th« widespread Dominions of the
Crown. In the further development of such an Imperial
University or Institute of 'J'ropical Agriculture as Mr. Norman
Lamont and others interested in the s-ubject have long
advocated, it is manifest th^t Kew must needs take a leading

part— a part to which it is abundantly entitled by the

services it has long rjndered, and is still continuously render-

ing, to the promotion of the objects in view. By reason of

its extra-tropical situation it is not perhaps well qualified to

be the seat of such an institute itself. 'A I'niversity of

Tropical Agriculture ought obviously,' as we have said, 'to

be situated where the students will live and work in tropical
condition.^'. But any such institution established in the

tropics must, for the reasons we hnve given above, needs
look to Kew as a central source of scientific inspiration, and
also as the chief source from which its practical instructors

are likely to be supplied. There are many botanical gardens
and institutes scattered throughout the troi>ical possessions
of the Crown. There is scarcely one of these which has not

been indebted to Kew for the directors or other superinten-
dents w ho have made them what they are. The staff of the

Ijoyal Gardens is in close and organic relation with them all.

One of the most successful of them, and one which, by
reason of its manifold and far-reaching activities, conies-

nearest to the ideal of a Tropical University of Agriculture,
is the Imperial Department of Agriculture for the West
Indies, which was founded by Mr Chamberlain in 1898.
It was organized on large and comprehensive lines by Sir
Daniel Moriis, the first Imperial Cmmissioner in charge of
the Department; and since his retirement it has been carried
on in the same spirit by Dr. Francis Watts, the present
Commissioner. .Sir Daniel .Abirris is himself a product of

Kew, and was at one time .\ssistant Director there. His--

knowledge, both scientific and practical, of tropical agricul-
ture is unrivalled, and as a representative of Kew, he has-

garnered it in all parts of the tropical regions of the Empire,,
trom Ceylon to British Honduras, from the Uahamas to
St. Helena.

From this point of view special interest and significance
attach to a paper in the current issue of the Kew Bulletin
entitled 'A Visit to the West Indies.' Since the establishment
of the Imperial Department of Agriculture for the West
Indies it has been the custom of the C'ommissioner to summon'
periodical agricultural conferences, which have been held ift

diflferent islands of the Antilles. Last year the conference
was held in January at Trinidad, and a rc[ire.sentative of Kew
was invited to attend it. With the sanction of the President
of the Board of Agriculture the invitation was accepted, and
Mr. A. W. Hill, the Assistant Director of Kew, was deputed
to represent that department The paper in question is

^fr. Hill's report of his observations and experiences, and it

bears very emphatic testimony to the scientific zeal and prac-
tical activity of the several branches of Ihe Imperial Depart-
ment which came under his observation. But wc would
especially direct attention to what he says of the relations of
Kew to the Imijcrial De|)artment and its otticers 'In most
of the islands the agricultural officers have been sent out
from Kew. ... In a few cases the officers have not been
trained at Kew, but my remarks apply e<iually to the good
work they also are doing ... 1 found them acting as buyers
and sellers of cotton for Government, as teachers in agricul-
tural schools, curators of gardens, devisers of experiments,
agricultural instructors, i^-c

, besides which they are expected
to have an expert knowledge of botany, forestry, and many
other subjects. ... It was a matter of considerable satisfac-

tion to find that they were fulfilling their various occupations
with great credit to themselves and to the no small advantage
of their respective communities.' May we not discern in this

happy and fruitful association between Kew and such institu-

tions as the Imperial Department of Agriculture the promise
and the nucleus of what we desire in the Tropical University
of the future/

The British Cotton Growing: Association
and a Tropical University.—A letter appears in 7'/ie

Times of February 11, from Mr. John W. McConnel, A'ice-

Chairman of the Fine Cotton Spinners' and Doublers'
Association. In this it is jjointed out how valuable the
establishment of a University of Tropical Agriculture would
be from the point of view of the development of the pro-
duction of British cotton. It may be remembered that

Mr. McConnel re[)resenled the British Cotton Growing Asso-
ciation at the last .Agricultural Conference at Trinidad. His
views on the subject may therefore be considered to carry
double weight in that he is acquainted with both the manu-
facture of cotton and the local conditions of its production.
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NOTES AND COMMENTS.
Contents of Present Issue.

The leading article in this number deals with the

subject of A West Indian Herd Book. The matter is

brought forward in a general manner and will be

recurred to, from time to time, in future issues of this

journal.

Pdge 83 contains an interesting account of the

employment of germicides in sugar factories.

Under the ca))tion fruit trees, on page HA, experi-
ments are described on the testing of fruit for trans-

port.

The subject of a University in the Tropics receives

further consideration on page .S7. The article deals

principally with the existing relations in the matter,
between the Roj'al (Jardens, Kew, and the Imperial

Department of Agriculture for the West Indies.

The Insect Notes, which will be found on page 90,
contain an account of the lime twig borer.

On ]>age 91 will be found an article dealing in an

explanatory manner with the fermentation of cacao.

The Fungus Notes, which will be found on page 94,

give important information on two local diseases.

Index to the Agricultural News.

With this number of tiie A^jricultivral Xeivs, is

published, as a s"uppleuient, the index to Volume XI.

This may be bound in the usual manner with numbers
2.i8 to 278 of which Volume XI is comprised.

The index should prove useful for purposes of

rt-ffrence ou all matters relating to tropical agricul-

ture, but especially will it be of value as a guide to

concise informarinn on insect pe.'^ts
and fungus diseases

of tro^lic^l cultivated plant-.

Vegetable-growing in the Tropics.

The series of publications appearing as the

Blbliothnjue d'Agrindtare Colovude received an

addition, last year, in the shajie of a work dealing with

the colonial, or tropical kitchen garden, the title being
Le Jardin Potager aux Colonies, and the author

Dr.L.Vitrac, Director of the Experiment Garden, Pointe

;i Pitre, Guadeloupe.
Following an introduction, the subjects dealt with

comprise: general cultural conditions, composition of

soil, information concerning gardens, general recpiire-

ments of a good kitchen garden, preparation of garden
soil, tillage and manures, vegetable seeds, times for

sowing, sowing, weeding, watering, diseases of plants
animals injurious to the garden, alphabetical descrip-
tions of vegetables, and a horticultural calendar. There
is no index, and although most of the matter in the

book is arranged alphabetically, the usefulness of the

work would be increased greatly by the inclusion of

such a guide to its contents.

The whole may be said to consist of a collection of

information of the greatest ti.se to those who wish to

commence, or are engaged already in, kitchen gardening.
At the same time this information is presented in a way
that is at once thorough and entertaining. Such
a work is very greatly needed in the English islands of

the West Indies, and the French Antilles are to be

congratulated on their greater good fortune in its

possession.

Damage to Different Crops by Hurricanes.

The unfortunate ocGu.rrence last year of a devasta-

ting storm in Jamaica, has led to the publication, in

the Journal of the Jamaica Agi-icHltural Sotiety, for

December 1912. of an article entitled The Storm and

Crops. In this it is stated that the greatest loss to

the Colony has been the widesjiread destruction of

banana trees. In advising the repair of the damage
done, it is suggested that old fields of bananas on large
estate* should be cut down knee-high and fresh suckers

planted in between.' For the small holder, who requires
bananas for food and not for export, it is best to leave

the battered trees as they are, for even if they give rise

only to small bunches of fruit, these will be valuable for

food, even though they are useless for export. Peas

and beans (but not sweet potatoes and pumpkins)
shonld be planted in- between the rows.

Yams are considered to be the most importanti
local food crop in .lamaica and the loss by the wind in

this crop has been a very serious one. Yams are an
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expensive crop to grow, the cost of production being
nuich greater than in the case of bananas, hence the

immediate loss in actual cash to the small settler has

been very great. On the other hand, the sweet potato

crop was not damaged beyond recovery. Unfortunately,
this crop is not grown everywhere, and certain districts

have been asking for supplies of cuttings. These
could be obtained, but their distribution was a matter

of much dithculty, since the sweet potato cutting will

not keep longer than about three days.
The corn crop, which had been in a most promis-

ing condition, was in many places completely destroyed,
and there is still a shortage in the supply of seed for

purposes of replanting. The reports on the extent of

damage to coffee, cacao and coco-nuls have not yet been

published officially. :

In conclusion cocoes (eolocasia antiiiuorum) are

•recommended as a particularly storm-resistant crop,
and great emphasis is laid upon the immediate plant-

ing, after a hurricane, of peas and beans; for these

plants are quick growers, soil-enriching, and the most
•nutritious of all vegetable foodstuffs.

A New Method of Preserving Meat.

A Belgian engineer has invented a machine which

in all probability will diminish the importance of the

present systems of cold storage in the preservation of

Jarge quantities of meat. The new method is described

in the Bulletin of tl(e Bamau of Agncultural Intelli-

gence and of Plant Diseases for December 1912.

In this it is stated that the invention is based on

the fact that when the water that enters into the

composition of meat is caused to evaporate, the organic

liquids are concentrated to a point at which bacteria do

not develop except with great difficulty. Moreover,

during the process of evaporation the meat becomes
coated with a film of gelatinous matter which protects
the meat from further infection.

The loss of moisture is caused to take place by
means of a vacuum apparatus in which, towards the

end of the operation, both low pressure and temperature
act together to desiccate only the surface of the meat.

Altera certain quantity of water has evaporated, ozone

(a form of oxygen) is admitted ^s a sterilizing agent.
Treatment for twenty liours causes the meat to

lose about 20 per cent, of its original weight. The

(juantity of ammonia present (which is indicative of

putrefaction) is less in the vacuum-treated meat than

in ordinary fresh meat. The new process is said not to

affect the composition and appearance of the meat
within the j)rotective film on the outside, and the taste

is believed to be superior to that of frozen meat.

The chief advantage of the process is that the cost

price of meat preserved by the vacuum method is less

than that by cold-storage, because it can be treated at

the centres of production.
If it is found that desiccated meat can be shipped

as ordinary cargo there would appear to be some

possibility of a trade becoming established in this

article between South America and the West Indies,
or what would be preferable, a deflection to the West
Indies of some of the best Canadian beef that at pre-
sent goes in large quantities to Smithfield.

Requirements of Eenitritying Bacteria.

In continuation of this subject, it is stated in the

L'.cjKriinent Station Record, Vol. XXVII, p. 424, that
von Caron has recently obtained results on the special

requirements of three different kinds of denitrifying
bacteria, particularly in relation to food and energy,
and to relative powers of utilizing atmospheric oxygen.

Dextrose has been found to be the most suitable
form of energy material. Straw and trash are also good,
but the fact that this material loses very readily its

available carben explains partly why the wasteful

process of denitrification docs not occur to any large
extent in compost heajis.

The addition of nitrogenous substances to the
media was found to increase denitrification: and by-
means of the employment of an atmosphere of hydro-
gen, it was shown conclusively that the exclusion of air

in soils, leads to the destruction of nitrates even though
other conditions may be favourable for their preserva-
tion. As regards the three different kinds of bacteria

experimented with, it was established that they do not
all exhibit the same degree of activity per unit of

energy used, and that a solution of energy material of
too high a concentration causes, as one would expect,
a depression of activity; whilst an increase of alkaline
carbonates in the soil may have Chei opposite effect.

1^ I ^m .

Botanical Exploration in Bermuda.
A subject of much general interest to West Indians

is dealt with in a recent number of the Journal of the
Neio York Botanical Garden, namely, the origin of
island vegetation. The little archipelago of Bermuda,
so far separated from other land both in distance and

by depth of ocean, is naturally a centre of particular
interest in this respect. In his account of the flora of

Bermuda, the Director-in-chief of the New York
Botanical Garden presents the following results of the

exploration in regard to the number and origin of tho

plants collected: Flowering plants, 1.50 species (about
10 native): ferns, 19 species (4 native): mosses, -51

species (3 native): lichens, .50 .species (some native);

fungi, 17-5 species (at least 8 native); algae, 2.50 species

(some 5 native).
In regard to the transportation of species tho

following information is given. All the salt-loving

species and those with fruits that can retain their

vitality in salt water have floated to Bermuda. These
number forty-one. All the marine algae have come in

the same way. Hurricanes are regarded as the chief agent
in the transportation of light seeds and fruits of flower-

ing plants and the spores of land cryptogams. In this

category some eighty-three species are to be included.

Migratory birds are considered responsible for the
introduction of smaller seeded species other than those

transported by water or wind.

What has been noted above seems to question
whether the high degree of reliance that is usually

placed on plant disease legislation is actually wai-ranted.

It is certain, at all events, that disease is transported

by natural and often unseen agencies, as well as by
means that have arisen as concomitants of modern
civilization.
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INSECT NOTES.

THE LIME TWIG BORER.
Towards the end of 1','12, limes in a certain district in

Antifua were found to be suffering from an attack of a new

pt-st. The attack was evident from a large number of

branches which had broken down and were hanging in the

trees in a dry and withered condition, whilst a few of these

branches were found to have been broken off' conipletelj* and
were lying on the ground. Examination revealed the fact

that at the point of breaking each of these branches had been

neatly cut nearly all round, so that, as the wood dried, a slight

gust of wind would have caused it to break at the point.
A search for the insect which was responsible for this damage
showed that there was no tunnel or injury extending from this

breaking p.int on the portion of the branch toward the tree

itself: but in every instance the portion which had broken
down or fullen off' was found to be more or less tunnelled, and
in many instances a borer beetle larTa was discovered in the

tunnels. Specimens of the adult, which is a small longicorn
beetle, ,have been reared from the larvae, and they have now
been identified through the courtesy of Mr. Guy A. K.

Marshall. Scientific Secretary to the Imperial Bureau of

Entomology, who states that the technical name of this

insect is Elaphklvm mite. Xewman, and that there are

specimen.s of it in the British Museum from St. Thomas.
.St. Bartholomew, St. Kitts and Guadeloupe.

This insect wa.s found to occur in two localities in

Antigua at nearly opposite sides of the island At that time
it was supposed to be a local pest. From the information
now at hand, however, it appears to be of fairly general
distribution throughout the Leeward Islands.

The following information is taken from a report on
a visit to Antigua in December 1912, by Mr. H. A Ballou,

M.Sc, Entomologist on the Staff of the Imperial bepartment
ff Agriculture.

'The attack on a lime branch ai'parently always begins in

a small twig; that is lo say, the egg is laid on a small twig
;ind the young grub first begins feeding in this situation. It

is not possible to say whether the twig on or in which the egg
is laid i.s dead or dying at the time of egg laying; but in

every instance of attack observed, both in the field and in

specimens forwarded to this office, the small twig has been
found entirely eaten out, the dead interior connecting with
the tunnel in the larger branch from which the twig springs.
The larger branch is always more or less girdled by the tunnel
( f the grub. This girdling seems to be the first thing done

by the grub on reaching the larger branch, and it results

in the death of the branch beyond the point of the girdle.
The borer tunnel does not circle the twig in such a manner as
v< cut it off completely, but the direction is rather

.--pi
ral so

that, as the injury to the branch becomes more and more felt,
the limb breaks down and is usually left hanging for some time.
The entire grub and pupa stages of development are passed
vv ithin this branch, the adult beetle only issuing from the
deid branch some time after emerging from its pupal con-

dition. This last statement is based on the fact that the
adult beetles fully formed, and with mature colours,
liave been found in this situation, apparently never having
hoen out.

The length of the life-cycle is not known. The number
of eg gs laid by a single female, and the other food plants on
which they are kid have also still to be learned. The
life cycle, may safely be said to be comparatively long, since

.specimens have been found, both larval and adult, in lime
J wigs which had apparently been dead for a long time, and

aa it seems likely from what we know that this insect begins
its feeding in living wood, this would indicate a lon»:

life-cycle.

'In another locality, the same insect was found at work,
in II few neglected lime trees, and a grub was found in
a tamarind branch which appe.ired, from the nature of the
tunnel made, tube the same as the one in the lime trees.
-V piece of dead AcaCia wood found at this same place had
been bored and girdled in a manner very similar to the limes
and it mav be that the Acacia is also a food plant of this
insect, Xo indiiations of the presence of the insect were
found in the other parts of the island visited.

'It is likely that the beetle has occurred as a pest of
limes in Antigua for some time but has been overlooked. It
is very probable that it has a considerable range of food plants
from which renewed attacks on limes may be experienced
from time to time. The presence of this in.sect, however,
should not prevent the development of the lime industry ir»

Antigua, as it ought to be a fairly easy pest to control.
Within a very short time from the beginning of the attack,
the grub injures the branch, in which it is to complete its

development, to such an extent as to make the damage very-
conspicuous. First of all the leaves wilt, they then discolour
and dry up; about this time the branch breaks at the point
of girdling, and usually hangs in the tree, forming a very-
conspicuous notice of the presence of the beetle.

'The remedy to be employed is therefore obvious. Any
dying branch on which the leaves are curling up or turning-
yellow, should be carefully examined for the presence of the
borer, and if the grub can be found it may easily be dug out,
or the branch may be removed sufficiently far back toward
the tree to ensure the removal of the grub. It is more-
likely that the attacked branches will most often be detected
after the breaking down has occurred, and then the point at
which the branch should be cut is clearly indicated. When,
the branch has broken, the grub will always be found in that

part of the branch beyond (or outside of) the break. If all

these broken branches in which the grubs occur can be
collected and burned, say at intervals of one month, it

ought to be possible to reduce the numbers of this insect to
such an extent that it would no longer be a pest.

'The loss of the attacked branches, in the first instance,.,
is, of course, an important item from the lime grower's point
of view; but if this .system of collecting is carefully carried
out there will probably be very little infested material to
collect after the first two or three tiuies, becau.se the destruc-
tion of all the developing grubs over a period of three ot^
four months will very largely preclude further increa.se and
development on the part of this insect,'

It may be useful to compare briefly the habit.s of the
lime twig borer with those of other booties of the longicorn
group which cause the breakini; off of twigs and branches
(the oak pruner and the twig ginllers), or which by reason of
their attacks on limes (the bark borer) are of interest ir>

this connexion.

In the case of the lime twig borer it seems to be natural
for the larva to tunnel around the branch in such a manner
as to cause it to break down but not U> be severed. The
dead wood in which the larva continues to live beinc thus
kept off the ground, the decay of the woody tissue is less

rapid than would be^*>ie case if it fell and came under the
influence of the moisture of the ground in the shade of the
growing trees. In other words, the larva lives on dead and
dry, but not decaying, wood.

Elaj'lnidioii 'UloMnu, which occurs commonly in the
United States, is called the oak pruner because it often
attacks the twigs and branches of oak: it also attacks the
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apple. This insect differs from the lime twig borer in the

important particular of the manner in which the twig is

girdled.
The egg is laid in a small Kranch, as is that of the lime

twig liorer. The young larva eats out thi^ small branch, and

soon after entering the larger one, girdles it in sivh a manner
that it breaks otf and falls to the ground,. The larva is in the

fallen portion: this coming in contact \vlth the moist condi-

tions on the ground begins to decay and the larva feeds on

decaying wood tissue.

In a recent number of the Ayriculfural yew.< (see Vol.

XI, p. '2-50) an account was given of the twig girdlers of the

genus Oiicideres, 0. umputatjr being the West Indian form.

In the case of these insects, the girdling of the twig is accom-

plished by the parent female beetle in such a way that the

portion in which the egg is laid will fall to the ground, and

the larva in this case feeds from the beginning of its life on

dead and decaying vroody tissue.

The lime tree bark borer (LeptoUijlus praemorsns)
ditfers from the lime twig borer in habit and manner of

attack. The twig borer, as already explained, attacks the

Swigs and branches of the lime, whilst the bark borer begins
its attack in patches of dead bark on the main stem of the

tree which are often occasioned by wounds from implements
ysed in tillage, or by bad pruning. The larvae feeding at the

junction of dead and living tissue hastens the death of the

bark and soft sap wood, and, when the attacks are suffi-

ciently severe, the entire tree is sometimes killed from
a point near the level of the ground.

TBE nature; of cacao
FERMENTATION.

Recently communicated to the Chemical Society and

published in their journal for Xovember 1912, is an important

paper by Bainbridge and Davies (of Messrs. Rowntree it Co.,

Ltd.) entitled The Essential Oil of Cocoa.

Much of the information it contains is purely of scientific

interest, but those matters dealt with, which are likely to

prove useful and interesting to the cacao grower have been
abstracted as follows.

The essential oil was obtained in the investigation by the

distillation of cacao nibs. It possesses an intense odour of

cacao, and the flavour was clearly perceptible in a dilution of

1 in 50 million parts of dilute syrup. The flavour is most

nearly akin to that of coriander oil. It is pointed out that
• in the method of preparing cacao beans in the Tropics by
fermentation and slow drying, a number of possible ethereal

substances are added naturally to the crude oil. To explain

this,adescription is given of the different fermentation changes,
as investigated by one of the authors in the West Indies

The first runnings from the fermenting box contain

alcohol, invert sugar and tartaric acid. Part of this liquor

penetrates into the beans, but the shell membrane is fine

enough to prevent the microorganism*, which lead to the pro-
duction of these substances, from percolating to the kernels.

During the first twenty-four hours of fermentation the

temperature rises to 3.5°(J. or 40'C., varying with the exact

position of the box. Within forty-eight hours it rises to

40°C. to 45°C., and if the fermentation is continued for five

or six days, the temperature will be found to rise to

a maximum of 4-^ C. to -50 C. Higher temperatures are

occasionally noted when the fermentation is continued for

an exceptionally long period, for instance, ten to eleven days,
as in Trinidad. In this case, however, the temperature will

'fall towards the close.

The biochemical nature of the different changes i*

explained as follows:—
(1) A large growth of Sacckaromt/cefei apiculafua ('yeast')

together with small quantities of S. anonialus, doubtless

derived from the surface of the pod husks. This stage lasts

about twelve hours.

(2) As in .spontaneous wine fermentation, an enormous

development of true Sac<:/tarovi;/cc/(fK occurs. If the tempera-
ture rises there will be no formation of new cells after tha

first forty-eight hours. The alcohol produced soon arresti

the growth of .*?. apirulatus and the 'wild' yeasts. A quantity
of alcoholic liquor drains away.

(3) Acetic acid fermentation occurs. This is caused by
Bacillus accli brought in great numbers by swarms of tha

'vinegar fly' (Drosophila). If the temperature does not risa

above .50° C, the acetic bicteria continue to grow during
the remainder of the fermentation.

(4) Finally, if the fermentation is prolonged beyond
eight days a growth of spore-bearing bacilli of the Bacillui

subtilis type will take place.
In continuation the authors state: 'It is obvious that

a number of the products resulting from these complex fer-

mentations will percolate into the bean, and of these the lesa

volatile constituents will remain on the dry kernel. Conse-

quently we shall e.xpect to find that the true essential oil of

cocoa is accompanied by a certain number of esters and higher-
alcohols, analogous to those produced in other spontaneous
fruit fermentations taking place at comparatively high tem-

peratures in presence of a free supply of air.'

After describing the chemical and physical properties of

the essential oil and other volatile products of cacao, the paper
concludes with a summary, part of which i.s reproduced >is

follows:—

'(1) The aromatic principle of the cocoa bean is aa
essential oil. (2) Two thousand kilos, of cocoa nibs (deprived
of some cocoa butter) gave a yield of 24cc: of purified oil

with a very powerful aroma and flavour of cocoa. (3) The
oil was fractionally distilled three times and the third distil-

lation yielded seven fractions. (4) The early fractions were
rich in esters, derived in all probability from the fermentation

of the cocoa bean. (5) The middle fractions were rich ia

rf-linalool, corresponding closely with coriandrol. The tota!

linalool represents more than .^0 per cent, of the cocoa oil.'"

Co-operation in St. 'Vincent: Report on tha-

Agricultural Bank.—A copy <jf the Annual Report of thi

Board of Directors of the St Vincent .\gricultural Credit anil

Loan Bank, Ltd., has lately been received from His Honoilr thi*

Administrator of St. Vincent. The Company is incorporated
under the Companies Act and appears to be in a very

Hourishing condition. Owing to demands from shareholders

for loans, the management deemed it expedient to borrow

•f400. Notice of this was given in the local papers in th*

month of May. The amount was immediately suliscribed an 1

on December 31, ><200 of the amount had been repaid.

Aa an outcome of the support of His Honour the Adminis-

trator and of the Imperial Commissioner of Agriculture^
a further loan of .*!960 was obtained from the Britislk.

Cotton Growing Association for five years at 3 per cent,

per annum. The balance sheet for the past year shows new-

creditors, and records general progress. The bank's accounts,

by the courtesy of the < Jovernment, have been examined by
the Official Accountant. After making provision tor trans-

ferring $200 to the reserve fund, the lloard have reconi^

mended that a dividend of 6 per cent, be declared on tha

inve.sted shares.
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GLEANINGS.

A successful Agricultural Show was held at Antigua os

I'ebruary 20. The exhibits numbered approximately 1,000.

An announcement appears in the Dominica Cltronide,
for February 15, regarding the newly established Govern-

ment scholarships at the Grammar School Candidates must
be over fourteen years of age and the syllabus of the examina-

tion is lia?ed on the usual English subjects taught in the-

elementary schools. The scholarships are competitive and
are tenable for three years, or during good conduct.

Rice cultivation continues to receive attention in the

Argentine. The grain produced is said to be too soft, thougb
lately there have been signs of improvement, the outcome, it

is thought, of the etibrts of the Agricultural Department who
have encouraged the exhibition of both shelled and unshelled

rice at the agricultural shows at Buenos Ayres (From
DiploiiKUic and Consular Reports, No. 5029, Annual Series.)

The L'dn Euo/jfv W'orUljtor February 1, 1913, refers to

Mr. H. A. Wickham as the 'father of rubber plantation?.'

It may be remembered that Mr. Wickhum was the first man
to collect, in 1876, Hevea seeds along the Amazon, and to

ship them to Kew for plantation purposes.

The Curiitor of the Botanic Gardens, Dominica, states in

a recent communication that the distribution of plants from
the Botanic Station during February has been as follows:

limes 1,862, Para rubber 50, grafted mangoes 3, miscella-

neous plants 66. This makes a total oi l,9S'l plants.

Information received from the Curator of the Botanic

Station, Antigua, siiows that during February, the distribu-

tion of plan's has been an knportaiit feature of tlie work in

the gardens. There were distributed during the month

26,350 cane cuttings, 493 miscellaneous plants, 443 coco-

ijuts, 200 lime plants, 29 tree-seedlings and 650 tree-cuttings.

In the (Joloiii'il Reports—Annual, 191112, No. 743, it

is stated that the year under review has been remarkable, in

Uganda, for the great increase in the number of Europea»
plantations. It is pointed out that although plantation crops
do not at present figure very largely im the exports they will

probably do so in the near future. The acreage under cotlee-

is rai>idly being extended. A large amount of land is also

being planted in rubber and, to a less extent, in cacao.

Following the loss of cattle which had been fed upon
sorghum, experiments have been carried out in Uruguay, to
determine the hydrocyanic acid (prussic acid) content of

different varieties of this plant at various stages in its

development. All three varieties were found to contain

hydrocyanic acid during the growing period. The content

diminished with the growth of the plants, and no prussic
acid was found in the seeds. (From the E.rjxiiinent iitation

Record, for July 1912.)

The rubber exports from the Federated Malay States

have increased from 17,547,4711b. for the period January to

November 1911, to 31,024,0861b. for a similar time in

1912. During November 1911, 2,i04,3i:Cb. of rubber were

exported, during November 1912 the amount shipped was

3,111,47311). (From The Board of Trade Journal, for January
1913.)

Circular No. 108, received from the Uoited States

iJepartment of Agriculture, contains abstracts from the Pro-

ceedings of the Association of OfKcial Agricultural Chemists,
1912. It contains important resolutions of interest in the

"West Indies, concerning analytical methods in the chemical

examination of insecticides, water, foodstuffs, sugar, molasses,

spices, and cacao.

In a C'jiiimunication received from the Curator of the

Botanic Station, Montserrat, it is stated that the cotton cmp
is now practically finished and that much better reports i^re

being received on this year's shipments. About 40 acres of

cotton were planted in the middle of the island in January
and February. The destruction of old plants is being carried

Out as quickly as possible.

According to the Financier and Jiuliionist, for January
27, 1913. a company called the West India Copra and
Produce Estates, Limited, has been founded to acquire and to

deal in estates in present bearing, producing coco-nuts,

cacao and other tropical product.s. The ccmpany will act as
commercial agents, manage and inspect plantations, in fact,

(tarry on the usual business of a tropical plantation company.
The directors have already entered into contracts for th&

acquisition of three freehold estates in Tobago.

The Modern Siir/ar J'lanler for January 25, 1913^

provides information which shows that the total consumption
of sugar in the United states during 1912, was 3,504,182

tons, an increase of 152,791 tons on 1911. The sugar used ©n
which full duty was paid was 100,350 tons, and the amount
of sugar on which a concession of duty was allowed was

2,608,632 tons; consumption of domestic production was

789,200 tons. Cuba contriiiuted 1,664,803 tons, Hawaiian
Islands 52(),281 tons, Porto Itico 285,550 tons, Philippine
Islands 131,932 tons, domestic cane 257,194 tons, domestic

beet 516,851 tons, maple sugar 7,000 tons and molasses

suL'ar 8,155 tons.-
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STUDENTS' CORNER.

MARCH.
FiusT Period.

Seasonal Notes.

The present time is suitable lor taking note of the vari-

eties of cane that are especially adapted to the conditions in

which you live. In comparing the growth of the different

varieties, due regard should be had to the climatic conditions

of the past season. And in this conne.xion it is not alone the

total amount of rainfall received that must be considered,

but also the distribution of this rainfall. Some varieties of

cane are net only unsuitable for districts of low rainfall but

also will not flourish in districts where, in spite of a high
total rainfall, the precipitation is badly distributed. Shallow-

rooting varieties, like B.1753, appear to be unable to

grow well under these conditions, whereas a deeper rooting

variety like B. 208, although requiring a larger quantity of

moisture during the course of its life-history, can neverthe-

less tide over short periods of drought more easily than can

many other canes having different characteristics.

Another important matter at this time of the year in

regard to the sugar-cane, is the effect of the juice'from bored

cine upon that of healthy cane in the factory. It is believed

that a very small quantity of juice from cane attacked by
borer and by the red rot fungus, can seriously interfere with

the tempering of the juice. Those who are connected with

a factory may be able to devise an experiment for obtaining
definite evidence on this point, whilst all should endeavour

to prevent as far as possible, diseased canes from being sent

to the factory in ordinary practice.

(2) Give details as to the methods and cost of provid-

ing (a) a living fence (b) a living . wind-break.

I'l.V.VL Quusiaoxs.

(1) Describe any disinfectants you are acquainted
with. How may these be employed usefully on the estate?

(2) Discuss the advantages that accrue from the taking
of regular inventories, on estates. - What things on the estate

would you class as representing fi.xed capital and circulating

capital, respectively?

In many places the picking and curing of cacao will be

in progress. This should lend a lively interest to the article

on the nature of cacao fermentation which appears in this or

the succeeding issue of the Agricultural News. It will be

learnt from this article the reason why fermentation has so

much effect on the flavour of the nibs, and hence why
fermentation is an important matter from the business point
of view. Ydu should always endeavour to regard natural

science from the aspect of application a,s well as from the

point of view of its value as fresh information.

The benefits to be derived from giving proper care and
attention to cacao trees were dealt with in an article in the

last issue of this journal, and the yields from trees nineteen

to twenty-one years old were there recorded. In the current

or succeeding issue, the article on the effect of grass on fruit

trees should be considered in relation to cacao orchards and
rubber plantations, particularly in regard to the matter of

mulching and the practice of weeding around the base of the

trees.

Questions for Candidates.

I'UELIMINARY QUESTION.S.

(1) How does milk of lime assist" in clarifying cane

juice? What is the result of using an excess of lime?

(2) Explain clearly, with examples, the difference

between (a) sexual reproduction and vegetative reproduction;
and the difference between (b) fertilization and pollination.

INTEMfEDIATE QUESTIONS.

(1) AVrite a short account of the use of scientific names
of cultivated plants, and of the sciectific names of the fungi
and insects by which these plants are parasitized.

DEPARTMENT NEWS.
Mr. A. H. Kirby, H.A., Scientific Assistant on the

Staff of the Imperial Department of Agriculture, lefb

Barbados for England on March -">, by the R.M.S.

'Magdalena', on two and half months leave of absence,

previous to taking up the duties of his new appoint-
ment as Assistant Director of Agriculture in Southern

Nigeria.

On the recommendation of the Imperial Com-
missioner of Agriculture, the Secretary of State for the

Colonies has approved the acting appointment of

Mr. W. R. Dunlop, as Scientific Assistant of the

Imperial Department of Agriculture.

Mr. F. W. South, B.A., Mycologist to the Imperial

Department of Agriculture, returned to Barbados on

February 19, from Montserrat, where he had been

conducting investigations in rugai'd to root diseases in

that island. Mr. South is expected to leave Barbados

on March 19, en route for the Federated Malay States

where he will assume the dirties of his new appoint-
ment as Chief Agricultural Inspector.

Mr. P. T. Saunders, M.R.C.V.S., Veterinary Officer

on the Staff of the Imperial Department of Agriculture,
returned to Barbados on March 5, by the R M.S. 'Mag-
dalena' from Grenada, where he had been engaged
in investigation.s on certain diseases of live stock.

Mr. Saunders has been nominated an official delegate
to the forthcoming West Indian Conference on Tuber-

culosis to be held at Trinidad, and he is expected to

leave for that Colony on March 24.

Maximum Profit from Pen Manure.—The
indifferent and careless management of pen manure means the

loss of large qiiantities of available plant food. Liquid
excrement is more valuable than solid, pound for pound.

Water-tight floors and plenty of absorbents are necessary to

prevent its waste. All pen manure is more valuable fresh

than after storage. Leaching by rains is one great source of

loss. .Manure heaps loosely made and located under the

eaves or on hillsides lose half of their value. Large losses of

nitrogen occur by fermentation, noticeable by the smell of

ammonia. This is due to organisms which require air.

Packing the manure pile with a dip to the centre and keeping
it soaked with water, keeps out the air and reduces fermenta-

tion. Fresh manure may be spread at once on moderately
level fields. There is little loss by fermentation, and the

plant food leaches into the ground. (From Bulletin No. 221,

of the University of Wisconsin.)
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FUNGUS NOTES.

A ROOT DISEASE OF PASPALUM
DILATATUM.

In the Report on the Botanic Station, Montscrrat, for

1910-11, 1'. 15, appears a "short note on the introduction of

this host plant which runs as follows: 'This C'alifornian grass,

which has been grown with remarkable results in serai tropi-

cal countries, was intro<luced in July 1910 Seedlings were

raised and an experimental plot formed. The growth, so far,

has been more .satisfactory than that of the Pennisetum,

(Indian Fodder grass also recently introduced into Montserrat)

but it is yet too early to say if it will ultimately prove to be

a useful acquisition.'

The grass did fairly well at first, but was subsequently

attacked by a root disease, which at the present time, has

destroyed it. A recent examination of the diseased clumps,

revealed the presence in them of a white mycelium which

attacked the roots and sheathing leaf-bases in a manner

strongly reminiscent of the effect produced by Marannius

sacchari on the sugar cane. The leaf bases were cemented

together in the way so familiar to cane planters by a waxy
white mycelium easily visible on the outside nf the base of

each shoot, whilst numbers of the roots were dead and dry.

The fungus appeared to grow right through the compact leaf-

sheaths, and may even have penetrated the growing point.

In any case the ultimate result was that the whole shoot

dried up. In each clump either all or the majority of the

shoots were dead. On breaking up the clumps the fruc-

tifications of two or three rather small agarics were found,

attached to the decaying leaves near the moist centre

of the clump. One of these was a very small JIarasmius

with a delicate white cap and thin black wiry stalk;

another, which was apparently a species of Crepidotus, had

a resupinate thin pileus, attached to the substratum excentri-

cally, and from this excentric point the gills radiated. The

pileus averaged about 2 mm. in diameter, was often

kidney-shaped, and in some cases provided with a very short

stalk which bent over from the substratum to the point from

which the gills radiated. The outside of the cap was white

and the inside and gills pink.

It was not possible to determine if any of the fructifica-

tions observed belonged to the mycelium causing the damage.
The grass has been taken up and destroyed, as it is unlikely

to prove of much economic importance in Montserrat when

liable to a disease of this nature.

almost always water-soaked. When the spots reach a size of

about 5 to 6 mm. in diameter, the central portion dries

out and becomes grey brown in colour. This drying con-

tinues indefinitely as the margin of the diseased area

advances into the healthy tissue, so that eventually large

patches are formed consisting of grey brown dry tissues

bordered by a somewhat indefinite water-soaked margin

about 2 mm. wide. Several of the spots may occur

on one leaf, and may run into one another and form very

large dead patches: in some cases this results in the death of

the tip and the major portion of either side of the leaf, and

nothing but a narrow green strip of healthy tissue is left

along the mid-rib. No fungus fructifications were observed

on any of the dried patches.

A small portion of one of these young light green spots was

cut out with a scalpel and rinsed in corrosive sublimate solu-

tion 1 part in 1 000 of water, then in sterilized tap water, and

finally crushed in a drop of sterile tap water with a sterilized

glass rod. After half an hour, two plates of nutrient agar

were poured by the dilution method from this drop. In both

plates a mixed growth consisting only of bacteria resulted,

but there predominated certain small circular white colonies,

with a smooth surface and a very definite margin, consisting

of short straight rod-shaped bacteria. The occurrence of

these colonies taken in connexion with the absence of fungi in

the plates and of their fructifications on the spots, as well as

with the appearance of the spots themselves, suggest a bacterial

origin for this disease. Unfortunately, time did not allow of

the carrying out of any further work to ci infirm this con-

jecture.

The disease could probably be controlled by the use of

Bordeaux mixture. It is not of much importance, but is of

interest as being one of the few diseases observed on the

genus Eucalyptus in the West Indies.

Citrus Scab.— A description is given of this disease,

due to Cladospui-itim citri, in the Hiperiment Station Record,

Vol. XXVII, No. 7. The fungus has been i.solated from

sour orange leaves and cultivated, and infection experiments

have been made demonstrating that it is the cause of the

trouble described.

The organism seems particularly injurious to sour orange

and lemon sprouts, and the author recommends the des-

truction of these, together with spraying with amnioniacal

copper carbonate or Bordeaux mixture. The copper car-

bonate solution is preferred since it usually does not cause

an increase of scale insects as sometimes follows the use of

Bordeaux mixture.

A LEAF SPOT OF EUCALYPTUS
PULVERULENTA.

A young tree of this species growing in the Botanic

Cardens, Montserrat, .showed on its leaves the presence of

numerous spots, which at the time of the examination were

particularly noticeable on the leaves attached to the lower

Ijranches, and on the older leaves of the upper branches;

whilst on a young shoot arising on the side of, and above, the

infected portions, the foliage was quite healthy. The general

appearance ratlier suggested that the infection wa.s rain-borne.

The spots themselves are first visible as irregular areas

1 to 3 mm. in diameter of a colour rather paler than the

general green of the rest of the leaf. As they increase in

size they become slightly brownish in colour or may present

a water-soaked appearance near the centre of the upper surface

of the leaf, whilst on the under surface the same part is

Cotton anthracnose is a widespread and destructive

disease in South Carolina. The disease is caused by
a fungus {G/omerella Gossypii) which grows as a parasite in

the parts of the plant and destroys the tissues. The fungus
which causes the disease grows into the seeds before they are

mature and remains alive there until the seeds are planted.

When such disd&Sed seeds are planted in less than three

years from the time of maturity they [)roduce diseased

plants. Diseased seed is tbe most important factor in the

spread of the disease. By careful selection, seeds which are

free from anthracnose can be secured from a field where the

disease is present. The fungus which causes anthracnose

does not remain alive in the field for more than one year.

Crop rotation and seed selection will control cotton anthrac-

nose. (From the Bulletin of tlu ll)orean of At/ricultural

Iiitdliijence and of Plant Diseases, for December 1912.)
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THE HUMBLE-BEE. By F. W. L. Sladen, F.E.S.

Macmillan id Co. Ltd. Price 10«. net.

The book which bears the above title gives a most

interesting account of careful observations in a fascinating

nature .study.

The author has been a student of these insects from the

days of his boyhood, and his acquaintance with them is not

a casual one but savours throughout the book of a friendly

intimacy. As a result, his account of the life history of the

species of British humble (or bumble) bees of the genus Bom-
bus and the parasites, or perhaps better, the usurpers of the

genus Fsithyrus, is a narrative full of interest to the reader and

one which conveys to him a sense of the enthusiasm of the

naturalist. This portion of the book comprises the first four

chapters.
Humble bees are essentially inhabitants of the north,

and they flourish best at about the latitude of Great Britain.

They occur abundantly in Europe, central Asia and North

America, their range northwards extending to within the

Arctic circle.

They are found in the Himalayas at altitudes from 2,000
to over 12,000 feet. They do not occur in the plains of India,

nor in Africa except along the north coa.st. and Australia and

New Zealand have no native .species. Where they occur in

the tropics they are generally confined to the mountains,

although Brazil has a few indolent-looking species.

The number of distinct species of humble-bees is probably

something over 100, of which seventeen are recorded as

occurring in the British Isles, while the varieties or sub-

species amount to over 1,000.
The humble-bees are social insects living in societies or

colonies. The fertile queen survives the winter and in early

spring undertakes the forming of her nest. A suitable place

having been found, she proceeds to make the necessary

preparations for the raising of her family, preparing it for

occupancy by forming in the midst of a mass of fine dry

grass or moss a small cavity, in the centre of the floor of

which she fixes a small lump of pollen moistened with honey;

upon this she deposits eggs in a small waxen cell. She
broods over these eggs, incubating them with the heat of her

body, leaving them only to collect food, part of which is

eaten at the time of gathering and a part is stored in

a specially constructed waxen lioney jiot as a supply to be
drawn on during bad weather when she cannot forage.

The eggs hatch four days after they are laid; the larvae

become full-grown in .seven more days, and they then pupate,
and in another eleven or twelve days emerge the first perfect
insects of the new brood. During all this lime, twenty-two
or twenty-three days in favourable weather, the queen has
had to work alone, building the nest, hatching the eggs and

collecting food, then keeping the larvae warm and feeding
them, and later keeping the pupae warm to hasten their

emergence. From this time on she has the a.^sistance of the

workers from the first lot of eggs and her function now
becomes one of egg- laying almo.st entirely.

The account of the activities of the nest for the remain-

ing week.s of the summer is full of interesting detail, down to

the time when on the advent of the cool weather of autuum
the mother queen, worn out with the arduous duties of the

season, succumbs to fatigue, chill, and the inevitable result of

the accomplishment of her life-work. Many queens fall vic-

tims to natural enemies and many nests fail to develoj) suc-

cessfully. From the prosperous ones, however, are developed
males and females

;
the latter, after mating, hibernate until

the following spring : the males die on the advent of the cold

weather. The account of the usurpation of the nest by the female

Fsithyrus is also of interest. This in.sect invades the Bombus
nest and, after ingratiating herself with the workers, kills

the queen which she finds there, and becomes the egg-laying
mother of the nest, the Bombus workers rearing the

Fsithyrus young, as they normally rear those of their own
kind. As a result of this habit, the Fsithyrus bees do not
include workers among their castes, the Bombus workers

being relied upon to care for their young.
The Fsithyrus bees and those of the Bombus group are

closely related and are probably descended from a common
ancestral form. The species of Fsithyrus generally resemble
the particular species of Bombus whoso nests they invade.

Humble-bees are attacked by many enemies in addition
to Fsithyrus. among which perhaps the chief are mice and
shrews. Other insects, mites and nematode worms also prey
upon or parasitize them. Birds are not serious enemies.

Turning to the information presented regarding the

domestication of the humble-bee, in chapters five to seven
there are given accounts of finding and taking nests, descrip-
tions of the houses and artificial nests which have been used
in the studies of these insects, and an interesting general
account of the domestication of humble-bees.

Chapters eight and nine give an account of the British

species of Bombus and Fsithyrus. This portion will be of

the greatest interest to students of these insects, for in

addition to the descriptions and tables for separating the

species, there are five plates reproduced in colour from photo-

graphs from nature showing all these insects at natural size,

including the males, females and workers of Bombus, and the

males and females of l\sithyrus. The colour plates are

excellent examples of this kind of photographic reproduction.
The bumblebees are useful in connexion with the

pollination of many flowers with long corolla tubes, their

long tongues making it possible for them to reach the

nectaries which the shorter-tongued honey bee and others

could not get at, with the result that they would soon cease

to visit such flowers The author describes the honey stored

by the humble-bees as being of a pleasant taste; American

writers, however, do not consider the tast3 of the humble-
bee honey of that continent as being at all pleasant.

In the West Indies the true humble-bees do not occur,
or if they do, the occurrence is rare and these insects are not

known as familiar objects. Tlie large black carpenter bees

of the genus Xylocopa, which are called humble bees, are

solitary in habit, and dirt'er in many important points of life-

history. In the first sentence of the introduction, Mr. .Sladen

says: 'Everybody knows the burly good natured humble-bee.'

One can only wish that this were so in the tropics, for whilst

the interest of the liook is bound to be felt by the reader,
the study of the insects which would naturally accompany
the reading would greatly increase the interest

In addition to the attractive nature of the subject matter,
the book itself is worthy of mention. Printeil in large clear

type, on good paper, excellently illustrated and well bound
in brown cloth, it is worthy of a place on the shelves of every
entomologist and lover of nature.
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MARKET REPORTS.

London.—Thk West India Committbe CiRcnLAB,

February 25, 1913; Messrs. E. A. De Pass it Co.,

February 14, 1913.

Arrowroot— 4 Jrf. to od.

Balata—Sheet, 3/5 ; block, 2/3i per ft>.

Beeswax—£7 lOs. to £7 15s.

Cacao—Trinidad, 70/- to 81/- per cwt.
; Grenada, 64/6

to 71/-: Juiimiai, 60/- to 68/-.
Coffee—Jamaica, 7-s. to 82s.

Oopra— West Indian, £2!> per ton.

OoTTON—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 174^. to Tod.

Fbuit—No quotations.
Fustic—No quotations.
Ginger— ijuict, 46s. to 63s.

Isinglass—No quotations.
Honey—No quDtations.
Lime Juice—Haw, 1/6; concentrated, £19 10s. to £22;

otto of limes (hand-pressed), 10/.
Logwood—No quotations.
Mace—2/4 to 2/9.

Nutmegs—5|rf. to &hd.
Pimento— 2Jc/. to 2^(/.

Rubber—Para, tine hard, 4/-; tine soft, 3/11; Castilloa,

3/4 per lb.

Rum—Jamaica, 2/3 to 6/.

Sugar— Crystals, 16/9 to 19,3; Muscovado, 11/- to 14/-;

Syrup, 10/9 to 15,9; Molasses, no quotations.

New York.—Messrs. Gillbspik Bkos. & Co., February

21, 1913.

Oacao—Caracas, lot-, to 15*c.; Grenada, 14|c. to loc; Trin-

idad, l.")jc. to ItJjc. per ft. ; Jamaica, 13c. to 13jc.
Coco-unTS—Jamaica, select, $31 '00 to $32'00; culls,

$2000 til $2100; Trinidad, select, $32-00 to $3400;
culls, $2000 to $21-00 per M.

Coffee—Jamaica, V.i^c. to 16c. per lb.

Ginger—8|c. to 12c. per lb.

Goat Skins—Jamaica, 50c.
; Antigua and Barbados, 48c. to

50c. ; St. Thomas and St. Kitts. 44c. to 46c. per lb.

Gbape Fruit—Jamaica, $275 to $325.
Limes-$6-00 to $6-76.

Mace—nOc. to 57c. pur lb.

Nutmegs—llO's, I3c.

Obanges—Jamaica, $2 00 to $2-25 per box.

Pimento—4c. per lb.

Sugar—Centrifugals, 96°, 3 •45c. per ft. ; Muscovados, 89°,
2-95c. ; Molasses, 89°, 2-70c. per lb., all duty paid.

Trinidad,—Messrs. Gordon, Grant «t Co., ifarch 3,

1913.

Cacao—Venezuelan, $17-00 per fanega; Trinidad, $1700
to $17 '75 [uT f.ini'g;i.

Coco-nut Oil— Sl-16 per Imperial gallon.
Coffee—Venezuelan, loc. per lb.

Copra—$4-25 per 100 lb.

Deal—No quot.itions.
Onions—$1-50 to ?:;-00 per 100 lb.

Peas, Split—$5-90 to $6-00 per bag.
Potatoes—English, $1-50 to $2 00 per 100 lb.

Rice—Yellow, S5-50; White, $6-76 to §7 00 per bag.
Sugar—American crushed, no quotations.

Barbados,—Messrs. James A, Lynch J: Co., Ltd.,

March y.. 1913; Messrs. T. S. Garraway & Co.,

March 10, 1913; ilessrs. Lkacock & Co., Feb-

ruary 28, 1913.

Arrowroot- $7 00 to $7-50 per 100 lb.

Cacao-SlO-50 to $12-50 pei- 100 ft.

Coco-NUT.~-S24-00.
Hay—$l-50 per 100 lb.

Manures—Nitrate of soda, $7500; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $85-00 per ton.

Molasses—No Quotations.

Onions-$1 .SO to $6-00 per 100 lb.

Peas. Split—$6 00 to $6-25 per bag of 210 lb.; Canada,
$300 to $4-55 per bag of 120 ft.

Potatoes—Nova Scotia, $2-u0 to $300 per 160 lb.

Rice—Ballam, $5-15 to $5-30 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4-50 per 100 ft.

British Guiana.—Messrs. Wietixo & Richtkr, March 1,

1913; Messrs. Saxdbach, Parker it Co., Feb-

ruary 2S, 1913

ARTICLES.



THE AGRICULTORAL NEWS.

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 1«. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, VIII, IX, X, and XI:—Price 2s. each ; Post free 2s. Sd, where complete. (Ill, 2;

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

Volume XII. Nos. 1, 2, and :>, No. 4:—Containing Papers on pl.vst dise.vses and pe.sts, cocoa nut, lij(e and

FRUIT, AND KICE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among
others : The Use of Entomogenous t'ungi on Scale Insects in Barbados; Further Notes on the Fungus
Parasites of Scale Insects; lleport on the Prevalence of Some Pe.sts and Diseases in the West Indies, for

1910 and 1911; Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime Juice

Concentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil

Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua;

Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Gaiana.

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work

on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (la) Piain Talk to Small Owners. Price 2d.

in 19(X). No, 3, price 2d.; in 1901, No. 13, price 4J.; (17) General Treatment of Fungoid Pests. Price 4<i.

in 1902, No. 19, price 4(i; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yarns. Price 2ii.

in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6(1; in 1904-6, No. 44, price 6d.; (34) Notes on Ral)bit Keeping in the West Indies. Price 2d.

in 1905-7, No. 49, price 6rf.
;
in 1906-8, No. 59, price Gd.

; (35) Information in regard to Agricultural Banks. Price 5rf.

in 1907-9, No. 62, price Qd.; No. 66, iwice 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) CottonSeed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2d.
;
in 1903-4, No. 33, price 4d.; tions. Price 2d.

in 1904-5, No. 39, price 4d.
; in 1905-6, No. 46, price 4d.

; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d.

in 1908-9, No. 63, price 6d.; in 1009-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d.

in 1902-3, No. 30 price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4d.

in 1906-7, No. 51, price 4d.
;
in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1908-9, No. 64, price 4d.
;
in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser .Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d.

4d.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(5) General Treatment of Insect Pests (Revised), price 4d.
(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

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

marked id., and ly. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, iu 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, VII, VIII, and IX 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. Dolad <k Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Ltd, Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Javmica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgkwater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

5ritJsA ffuiana.- The 'Daily Chronicle' Office, Georgetown. Anuuxui : Mr. S. D. Malonk, St. John's.

Trinidad: Messrs. Muie- Marshall k Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aqenct, Bassetene.

Tobago .- Mr. C. L. Plagemann, Scarborough. Htvis : Me.ssrs. Hcwell, Bros., Charlestown.

Grenada :
' Thk Stores '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and generaruse

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Nitrolim and ail other high-class Fertilizers,

APPLY TO LOCAL AGENTS OK DIRECT TO :—

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

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

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

PLEASE NOTE I

BucOiCultivators.
Spraying Machines.

Vaporite.
To he obtained from:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,

SPACE AVAILABLE FOK ADVliRTJSEMENT.

ISSUED RECENTLY.

WEST INDIAN BULLETIN-
(Vol. XIII No. L)

Containing Papers on coiidN .\M) AiatKULTUit.vL

EDUCATION, iirtijand for the recent Afiricultural Conference,

comprising:— The IJotults of the Cullivalion of Cotton in

St. Vincent; The Cijttou Industiy in llie Leeward Inlands;
The Cotton Indust:y in Barbado.^; C(.i!tun .Selection in .Mont-

serrat; The ^fanner of Crosspolhnaiion of Cotton in .Mont-

serrat; Sakellarides Cotton in Montseirat; The Cotton Boll

Weevil: Notes on Certain Cotton IV.^t."; Outline of .Manurial

Experiments on Cotton in Tobago; Coiion E.xperinients in

British Guiana: Agricultural Education in tiieiiada with

Special Reference to the Boys' Secondary School; The Need
for Higher Agiii ullural Education in llie We.st Indies;
A Lectureship in Tropical Agriculture; I'eatant Agriculture
in Grenada: SnggeMions for its Control and Improvement.
Also Index and Title Page for VolunicJXlI. _

Printed at OH:ce of A'p-icn/turn! I'ljfoyter, 4 High Street, Bridgetown, liarba^ii.
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R.M.S.P. REGULAR SERVICES
from

West Indies

Southampton & New York,
PORTS OF c,\:.i.,

BARBADOS, Trinidad (for Demerara, Tobago, Grenada.

St. Vincent, St. Lucia. Dominica, Montserrat, Antigua,

Nevis & St. Kitts, Carupano, Pampatar & La Guaira),

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

Jamaica & Antilla.

NEW YORK to BERMUDA.

Also from Southampton, Cherbourg & Liverpool to

Brazil, Uruguay & Angentinay
Via Spain, Portugal. Madeira & St. Vincent.

MOROCCO,
Canary Is.

& Madeira,
Fortnightly
from London.

From London to

STRAITS, CHINA & JAPAN,
Via Egypt & Ceylon.

R.M.S.P. YACHTING CRUISES to

WEST INDIES, NORWAY,
Mediterranean,

P ° ' "'• ' 3 ''• ' ' y Holy Land & Egypt,

Sailings during By "ARCADIAN,"
\Vin:er Months. June to December.

> mmm (

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorgate Street, London.

Braiiches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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INSECT PESTS
OF THE

LESSER ANTILLES.
BY H. A. BALLOU, M.Sc,

Entomologist ox the Staff of the Impiskial DEtAitTxi^NT of Aguicultuee.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with

an i;;ticclucticn, in chapters having the following titles: Insects and their Near Relations, Natural Historj' of Insects,

Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insectc cf the

Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information

is contained in 210 pages, illustrated by over 180 figures.

To be oMaiiied from all agents for the sale of tlie piiblicatious of tlie Department,

price Is. 3^/., post free Is. Id.

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Fertilizer Guide

Pine-apple Culture

Miscellaneous Economic Plants

Sugar-cane Culture

Tobacco Culture

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

WE SEND IT FREE,

GERMAN KALI WORKS,

Port-of-Spain,

Trinidad.
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The Establishment of a Tropical

University.

HE favourable reception given to the id'^a of

'the cstabli.shment of a Tropical Agricultural

[University is evidence of the growing need

that is felt for an institution capable of provid-

ing training and instruction in tropical agriculture

in tropical surroundings. The trend of o]iinion appears

to indicate that in onler to be successful, the range of

instruction must be very wide and at the same time

attain to a high standard. It is evident that it

will be necessary to go beyond the limitations of

an agricultural college and aff'ord facilities for

studies of an advanced character for post graduate

work, and for the training of experts in various

branches of science applied to agriculture and research.

If this is to be attained it will doubtless be as the

result of a process of growth: and the character of the

institution in its early years will best be determined

and moulded by association and co-operation with other

institutions. It is hoped that, as the Tropical Univer-

sity will be in a position to afford instruction and

training in matters that are dealt with under circum-

stances of some difficulty in T^nivcrsities situated in

teinperatc climates, these Universities will be desirous

of establishing some conne.xion with the tropical insti-

tution and of providing «ome means whereby those

students whose work involves some knowledge of

tropical facts and conditions, may pursue at least

part of their studies in tropical surroundings. Such

an association will prove of great value in that

it will serve to maintain a high standard of work

and teaching, and, by ensuring a constant interchange

of men and ideas between older and established institu-

tions, it will constantly vivify the latter and tend to

prevent narrowness of views and retrogressive tenden-

cies that may be a danger that would arise from remote-

ness and isolation.

The second of the articles in The Times* referring

to this nuestion of a Tropical University concludes with

the following remark: 'May we not discern ni this

happy and fruitful association between Kew and such

institutions as the Imperial Department of Agri-

culture the promise and the nucleus of what we

desire in the Tropical I'niversity of the future.'

This suggestion is a fertile one: The association of

the Tropical University with Kew would be most

*
February 10, 1913.
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desirable, and would, it is believed, be welcomed by
that institution. The usefulness of such a course is

obvious, both in matters of training and research,

whilst it is felt that the work of the Imperial Depart-

ment of Agriculture has largely paved the way for

a Tropical Agricultural University and afifords

a nucleus around which it will be convenient to build.

The Imperial Department of Agriculture has for some

years been carrying on work of a kind that will find

expression in the University, and has .acquired stores

of knowledge and experience that will enable work to

be carried forward efficiently in the early stages and

will minimize many of the difficulties incidental to

pioneer work. By its association with much of the

agricultural work of the West Indies, the Imperial

Department of Agi'iculture is in touch with many

problems of immediate interest which present valua-

ble material for purposes of study and instruction and,

from the fact that its range of interests embraces many
islands havintr most diverse conditions, it will enable

a wide range of subjects to be brought under the

notice of students.

In a small degree the Imperial Dej)artment of

Agriculture has already been fulfilling some of the

functions of teaching and training which it is now

desired toe.xtend and place on a more adequate footing,

and it would require but a moderate amount ot assist-

ance in order to enable this Department to co operate

in carrying on the early work of the University of

Tropical Agriculture whereby the foundations of an

adequate institution might be laid from which vigor-

ous and far-reaching developments would be looked for.

There would appear to be ample scope for the

work of an Agricultural University in the tropics of

the Western World. The interests of the West Indies,

of C3ntral and South America and of West Africa

could be served by it, and as regards a location, no

other place offers better advantage than the West

Indies whether regarded from the point of view of

accessibility or of wealth of material for purposes of

teaching and study: thus we have ready to hand the

nucleus and the right environment: it only remains to

provide the required stimulus to start growth and

development.

In supporting the suggestion appearing in Nature*

that the West Indies affords a suitable site for the effort

contemplated, stress may be laid upon the great

interest and diversity of the industries of the

region and of the conditions in which they are carried

* January 30, l'J13.

+ Feliruaiy 14, 1913.

on. Most tropical industries are exemplified, including

sugar, cacao, coco-nuts, rubber, cotton, fruit, spices and

many other crops, whilst the surroundings in which

these industries are carried on are of an extremely diver-

sified character promoting valuable features for purposes
of instruction. Owing to the extremely diverse nature of

the local plant (tests and diseases, around which so much
attention centres in tropical agriculture, most interest-

ing material is provided for study and training. Hence

without doubt it may be said that a well equipped

University of Tropical Agriculture situated in the West

Indies would be capable of doing an immense amount

of work in the training of agriculturists in many phases,

whether they were actually employed on the land or as

experts dealing with special features of agriculture, and

at the same time it would be capable of undertaking
research for which at present few facilities exist.

All the Wesjti Indian colonies now pos.'sess local

Departments of Agriculture with their E periment

Stations; there is little prospect, however, of these

becoming so equipped as to warrant their undertak-

ing abstract investigations in agricultural subjects;

their functions are likely to be limited more or less to

problems of a concrete and more immediatnly practical

character. A University of Tropical Agriculture would

tend to strengthen and develop the work of the local

Agricultural Departments, and could in no sense be

regarded as displacing them or reducing thvir work

and activities, for it could undertake useful investiga-

tions of a more abstract character than arc appropriate

to Experiment Stations—so that there would arise

a useful distribution of work of investigaion and

co-operation between existing institutions and the one

now contemplated.

As an outcome of its centralizing influence a

Tropical University would play an inipi)rtani part in

acting as a means for accumulating ai^i sioring

knowledge relating to tropical agriculture r. ady to be

drawn upon by workers in its neighbourhood a id even

over a wider range; itwoiUd also serve as acen're where

knowledge and ideas would be grouped and i;.>i>rdin-

ated so as to permit of the production <>' whU con-

sidered views relating to various industri- s—an idea

which found expression in the letter addre>M' i to The

Thneiif by Mr. .h>hn W. JlcConnel in which h<- pointed

out how such an institution might materially H"fvance

the interests of cotton-growing by assisting tn formulate

knowledge for the guidance of those who an .i- Hvour.

ing to push cotton-growing into new distri if: and we

may add it would serve to train men wii.. wmid be

qualified to carry these ideas into practice afiir having
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acquired experience in their application. 'I'he same

ideas may be employed in i-egard to many other indus-

tries than cotton: cacao, rubber, oils, fruits, spices, and

many others present their special unsolved problems
^^hich await the students and invi sti^ators who, it is

reasonable to conceive, would soon group themselves

around a Tropical University.

Tn the near future the West Indies instead of consti-

tuting, as one writer has remarked, a rid de sac on the

world's trade routes will lie across the main stream

and will come more and more under public notice,

so that in a short time these resources which lie

undeveloped may be expected to attract the attention

of those prepared to exploit them. This develoji-

ment will not only be greatly hastened by the exist-

ence of an institution such as the one under discussion

but the development itself may be expected to derive

much assistance, and gain so largely in precision, that

a direct and markedly beneficial etifect in the West

Indies may be expected to accrue from the fulfilment

of the idea.

Having regard to all the circumstances, it would

appear well, in formulating proposals, to make plans for

an institution endowed by funds provided by those

interested in the development of various tropical agri-

cultural industries and education, rather than to ask

that the institution should be provided by the govern-
ment, whether of the Colonies or of the Mother Country;

though it is fair to suppose that a movement having a

full measure of public support would receive material

assistance from the government. It is to be hoped,

therefore, that the movement, so forcibly introduced to

public notice through the advocacy of The Tirues, may
claim a large measure ot public attention, and that it

may be possible in a very short time for some concrete

proposals to be formulated with a view to providing
funds whereby this work may be set going.

PRIZE PASTURE COMPETITION AT
ANTIGUA.

The following Report by the Judges on the results

of this competition has been received recently from
Mr. II. A. Tompany, B.Sc. It draws attention to the

great importance of pastures in connexion with the
maintenance and improvement of live stock—a matter
that will receive more detailed consideration in a future
issue of this journal:

—
The .Judges appointed by the Imperial Department of

Agriculture and the Agricultural and Commercial Society in

connexion with the scheme for the improvement of pasture
lauds in Antigua by the awarding of prizes, l)eg to submit

the following statement of their awards together with a short

report on the scheme.

1st Prize £21 (given by Colonel the Honourable I!. S.

Cotton) won by Cambles estate.

2nd Prize £10 10.s. (given by Messrs. Henkell du Buis-

sen) won by Delaps estate

3rd Prize £1 10s. (derived from entrance fees) won by
Collins estate.

Honourable Mention: Fitches Creek estate.

In all, six pastures were entered for the competition, and
each of the pastures has been visited and inspected by the

judges at intervals. In making an award many points have
had to be taken into consideration, and the forming of
a judgment has been a matter of considerable ditticulty.

In arriving at a decision, the judges have been guided
by the principle laid down in the memorandum accom-

panying the original scheme, in which it is stated that 'at

the present time there are many waste and neglected lands
in the i.>^land which by care and attention might be turned
into valuable pastures, and also much excellent pasture land
which by careful treatment could be greatly enhanced in

value: it is to endeavour to accomplish something in the
direction of pasture improvement that this scheme has been
formulated.'

The Judges desire to place on record that all of the

pastures which they have been called on to examine evinced
con.siderable merit, and that there is evidence in every case

that care and attention have been bestowed on them; this

has resulted in the marked improvement of pasture lands

which in the aggregate amount to close on 300 acres; in

assisting to bring about this, the scheme must be held to

have been of considerable value to the island.

In Antigua the question of the provision of fodder

during drought must always be regarded as likely to assume

important dimensions at any time; and in endeavouring to

cope with this difficulty, the careful study of methods of

pasture improvement should play an important part; in this

connexion attention may be directed to the need for careful

study of the various pasture grasses available for choice.

A further important point associated with this subject is the

question of tick eradication, for with this the propei- care of

pastures is intimately bound up.
The -Judges express the hope that the work now

reported on may be the forerunner of continued effort in the

same direction, which will eventually lead to a widespread
appreciation of the need for pasture improvement and the

benefit to the island likely to be derived therefrom.

The Report is signed by the following gentlemen,
who were good enough to act as judges: Messrs. J. D.

Harper, R. Warneford, < )liver Nugent, and H. A. Tem-

pany (Superintendent of Agriculture for the Leeward
Islands).

The Director of Agriculture of Xyasaland has for \v,ir.led

to the Imperial Commissioner of Ajjriculture a publication

concerning efforts that are being made to improve ploughing
and general soil cultivation in that Protectorate. Keference
is made to the introduction of steam and motor ploughs since

in some districts difficulty is experienced in the employment
of cattle owing to the presence of the tsetse Hy. Attention
is drawn to the importance of the proper feeding of working
cattle in places where they can be employed. Figures are

given showing the cost of ploughing and stumping, which,
for one acre of land, amounts to approximatdy 10.1;.
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FRUITS AND FRUIT TREES.

A NEW STOCK FOR ORANGES.
The Revue Horticole foiv August 16, 1912, ha-

article describing a new stock for oranges. Th'

abstracted as follows in the Bulletin of the Burea

AgricitUural Intelligence and of Plant Disease.-^

October 1912:—
The natives of North Africa have two inaniiers of ;

gating orange trees: in most instances they resort .

sowing of a good fruit; the tree takes about fifteen ye

grow, assumes a fine shape, and generally yields good
These ungrafted orange trees were formerly fairly abiT

in all the mountain ravines on the coast where irrigai,

easy, but fine specimens for sowing have been 1 i

destroyed by root disease, or rot of the bark on a leve!

the ground. This is a serious infeciion, whioh is very

promoted by the bad habit of guiding the water into a

at the foot of the tree.

In the desert region where oranges are still growi

pagation is carried out by grafting on a slip or 1 1

a citrus taking root easily. Unfortunately all tli

stocks are sprung from Citrus Litnonwin and theii u-.-

to the foot disease is very doubtful.

In ^[orocco, among the BeniSnassen anotlei- very ^

stock is used, the 'M'gergeb', which has generally been

for a citron tree, but which ma/ very well be a cross

citron and the orange. This stock is resistant to tL

disease, whereas the citron is lamentably deficient in that r

The 'M'gergeb' may very usefully be employed foi

ing varieties .-iuch as the Pomelos, which are too vigor'

reach their full growth on the roots of Seville orangf
Pomelos being on the other hand practically immune ^

foot disease, there would be every advantage in propH_
these citrus trees, already much in demand in America, t \

grafting with the aid of the 'M'gergeb'. The 'M'gergi
thus also render service in the multiplication of Citrus

tea or Kumquat, which succeeds poorly on Seville •

and wliiib is only grafted on Triptera [Citrr.s tr(,

in Japan.
At the present time it would be unwise to use 'M' i

on clayej' .'^oils, hut in light and very healthy .soils,

practice of tlie ^[oroccans should form an incentive i

trials. The great interest presented by this new si

in the surprising facility with which it lends itselt to

gation by slips and the rapidity of the fruiting
•

grafted on this stock.
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Ornatneutal horticulturists may, by the .system of prelim-

inary grafting of a piece of 'M'gergeb' on a branch of the

mandarin tree, obtain young slip subjects raised in pots, and

yieluing fruit at once. The '.M'gergeb' subjects also appear

very useful for receiving, in all seasons, grafts of the varieties

introduced from foreign couiitries. The side graft almost

always succeeds undfer these conditions.

It is difficult 'to fix the geographical distribution of

-M'gergeb' outside Morocco Ferrari mentions the Canary
Islands and the Azores.

The ultra optimistic statements in connexion with the

banana industry in Honduras is referred to in Diplomatic
and Consular llepm-ts. No. 50-38, Annual Series. It is

stated in this that althougL banana growing is certainly

profitable in Honduras, as mufh attention and good manage-
ment is require i in that country as elsewhere. The banana
market in the United States of America, on which Honduras

depends, is carefully and effectively controlled by the United
Fruit Company whose influence is a determining factor both
in regard to prices on the local markets and the marketing of

crops. Labour is plentiful, however, and is recruited largely
in the British West Indies. The price paid is 82 silver

(3s. id.) per day including food. There is a fair supply of

native labour at the same rate

Circulation
*

of Starch and Water in the
Sweet Potato.—It was found that the storage starch in

a sweet potato plant with the normal direction of the water

c:urrent is intercepted in its course by the lirst roots basal to

the leaf from where it starts, and does not go beyond it.

The bearing of the results of these experiments on the

cultivation of the sweet potato is quite evident, as they show
that any portion of a many-rooted sweet potato plant may
draw water from the roots most favourably situated, which
are those in the main hill, so that whenever a drought occurs

the rooted branches will draw water from the main hill,

.^very rooted joint of any branch intercepts all the starch

.irr.ugbt from all the leaves beyond it, and allows n'ne to

,iass to the main hill, lu a dry time a rooted branch may
• nea upon the main root, but in the best growing time it

(oes not help the crop of the main plant in the least. (From
the E.rjjeriiiitnt Station liicord for December 1912.)
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THE WORLDS CANE SUGAR INDUSTRY. By
H. C. Prinsen Geerligs. Xorman Rodijor, Manchester, 1912.

Like other works of Mr. Prinsen Geerligs's, The World's

Cane Sugar Industry is interesting, well written, and

reiialile. It is essentially one of those books which

vill tind its chief use for purposes of reference, but the

subjectmatter is so attractively arranged and illustrated that

it is a book which will entice perusal during leisure times

merely for the interesting descriptions of geographical

conditions in the various parl;s of the world where the sugar-

cane flourishes.

The work is essentially geographical. It contains

excellent maps of the different sugar countries of which

it treats; the statistics show the nunilier of factories,

the production of sugar, its composition, and the conditions of

climate; whilst tlie text describes the extraordinary differences

in the methods of cultivation and manufacture in the various

countries and gives interesting historical and economic

sketches of industriiil development and decline

To exemplify some of the interesting matters of which

the book treats we may refer the reader to the account of the

sugar industry in the Argentine where cultivation of the cane

is as neglected as the factories are advanced. (Joing from

the Argentine to Queensland, we are given a historical

account of the Kanakas and White Labour question, and

farther afield, in .Java, the description of the sugar industry

there includes the instructive story of the campaign .igainst

Sereh disease and the final selection of seedling canes which

were found to be resistant to its ravages.

A considerable section of the bo^k is devoted to the

West Indies. Reference is made to the ameliorated con-

ditions of the islands resulting from the activities of the

Imperial Department of Agriculture, from the Brussels Con-

vention and from the establishment of central factories; and

in forecasting the future of the sugar industry in these

Colonies, Mr. Cieerligs says; 'The condition of the sugar

industry in the West Indian Islands is far from brilliant, yet

the feeling of despondency belongs to the past, and the

efforts of the I'.ritish ( Government to make the West Indian

population contented British subjects at any cost have had

satisfactory results."

An important feature of the work is the two diagrams

showing the world's production of raw sugar during 1900

and 1910. This amounted to 5,171,000 tons for 1900 and

&,.5i;.3,000 tons for 1910. For the Les.^er Antilles the produc-
tion during 1900 was 2-11,000 tons; this increased to 282,000

tons in 1910. The most remarkable development has been that

of Cuba, whose sugar output increased from 283,000 tons in

1,900 to 1,804,000 tons in 1910.

In conclusion reference must be made to the indexes of

general information and of geographical names, to the apiien-

dices, and, last but not least, to the attractiveness of the

work as a well printed publication.

A HANDBOOK OE GENERAL INF0R3fATI0N'
ON THE VIRGIN ISLANDS. By W. C. Fishlock. Price

3t/. net.

The intending settler or visitor to the Virgin Islands-

must take steamer St. Thomas, and proceed thence by-

sailing craft, for a distance of some 2.5 miles. This, however,.

will not defer the visits of those who may be attracted by
the interesting information which Mr. Fishlock has collected

in the publication under review.

Although important from an agricultural aspect, the

chief value of the handbook may be said to be geographical,
and it is likely to be found of some use not only in the West
Indies and in Great Britain but also in other parts of the

world. The subject-matter is clearly arranged in chapters-

which makes reference easy The handbook is illustrated by
photographs showing the natural features of the islands^,

including pictures of the experiment station, the sugar work*
and cotton factory, and a good map of the colony also finds its.

place at the beginning of the publication.
The Virgin Islands are interesting geographically, in that,

they are the most northern of the British Antilles. Lying:
about 60 miles to the east of Porto Rico and 2-5 milfs from.

St. Thomas, the islands natuially enjoy a tropical climate and,,

like most of the neighbouring lands, are volcanic in origin.

Some writers have described the Virgin Islands as being:

particularly liable to hurricanes, but Mr. Fishlock shows that

this statement is not borne out by facts. An important point
is brought out in this chapter on climate, namely, that

although a tropical climate may have an enervating effect,

the cheerful effect of sunshine and the physiological advan-

tages of fresh air may be considered largely to counteract:

this influence.

In the .chapter dealing with the history of the colony it

is shown that good economic progress has been made during-
recent years, for in 1911 the exports rose to £18,002. This^

however, is a pitiful amount compared with the figures given,

by Bryan Edwards for 1787, when the value of the exports
came to £161,128, which however must have included goods-

in transit and not merely the produce of the colony.
The Virgin Islands are essentially a colony of peasant

proprietors. Since the organized efforts of the Imperial

Department of Agriculture were instituted, the cottom

industry has progressed favourably, and there are indications-

that lime planting may be established in the near future.

A number of interesting facts are given in this hand-

book concerning vital statistics, the manners, customs and

religions of the people, and information is presented in regard-

to sports and amusements which include yachting, fishing

and shooting. The naturalist is also well provided with,

material. The Hora, fauna and geology of the islands all

appear to have been neglected and would seem to furnish

a good field for study.
Mr. Fishlock is to be congratulated on having presenteJ.

an interesting account of a colony, which by reason of its

geographical position has not been able to receive the pub-

licity which it deserves.

It is stated in The Board of Trade Journal for January

30, 191 3 that an advisory committee for the Imperial Insti-

tute under the Imperial Institute (Transfer) Act, 1902, haa

been appointed The Committee is as follows. Sir O
Philipps, R C M.C!

, appointed hy the Secretary of State for

the Colonies, in place of the Right Honourable Sir Franci*

J. S. K Hopwood, G.C.M.G
, K.C.B., resigned; and the Hon.

Thomas Mackenzie, High Commissioner for New Zealand, by
the New Zealand Government, in place of the Hon. Sir William.

Hall- Jones, K.C.MG., late High Commissioner, resignedj
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WEST INDIAN COTTON.

Messrs. Wolstenholine and Holland, of Liverpool,
•write as follows, under date -March 10, with reference

i)o the sales of West Indian Sea Island cotton :
—

>Since our last report only a small business has been done
in West Indian Sea Island cotton and the sales amount to

about 100 bales, chiefly Barbados and Antigua 19d. to 20rf.,

TC^evis ISAd and a few Montserrat at \Sd- Prices remain

Tery firm, particularly for the better grades, but (jualiiies

3)elow I7d. are quite out of demand.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

'lending March 1, is as follows:—
With the exception of 50 bales of stains which were sold

at 16c . the sales this week consisted of various Planters' crop
lots at from 28c, to 40c., Factors making concessions from

*heir asking prices to dispose of them. There was some

inquiry for the odd bags of off cotton, of which the stock

largely consists, but at lower prices than Factors were willing
t» accept. As previously advised, Factors are anxious to

"dispose of their off cotton, and to do so would probably con-

sent to yield 1 cent from our quotations, but not below this

l)rice. We have, therefore, to renew last quotations, viz.:^

28c. to 29c. = \&d. to 16W. c.i.f., Jt 5 per cent.

26c. to 27c.

!5c.

25c.

20c.

14|d. iol5}rf.

£xtra Fine

Fully Fine

Tine 25r

Extra Fine off 1

"in preparation/

TullyFine nff^ .^.^

tin preparation/
"^

Fine off in 1

^ireparation j

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
^Manchester and Havre, up to March 1, 1913, were 376

Jbales, 353 bales, and 3,562 bales, respectively.

Uld.

12U

IIW.

BRITISH COTTON GROWING
ASSOCIATION.

The following account of a recent meeting of the

•tCouncil of this Association has just been received:—
The one hundred and ninth meeting of the Council of

4he British (.'otton Growing' Association was held at the

'Offices, 15 Cross Street, Manch?ster, on Tuesday, February 4,

the Pretident (The Right Hon. The Karl of Derby, G.C.V.O.)
so the ( 'hair.

It was unanimously resolved that Mr. Thomas Ashton
who will shortly relinquish his position as Chairman of the

Amalgamated Association of Operative Cotton Spinners,
should be elected a Vice-President of the Association.

NYASALAND RAILWAY. Much Satisfaction was expressed
at the announcement that the arrangements for the formation
of a Company for the purpose of constructing and working
a railway from Port Herald to the Zambesi vers now
practically completed; This niilway will be of great benefit

to tlie cotton-growing industry in Nja^aland, as at the

present time cotton and other produce are often held up at

Port Herald for several months in each year owing to the
shallowness of the Shire river. The Association have been

pressing for the construction of the railway for same consid-

f rable time, but the
^natter

has been delayed owing to the

stringency which has recently prevailed in the money market.
This difficulty has now been practically overcome, however,
and several friends of the Association have agreed to under-
write a portion of the capital required

The latest reports as to the crop in Xyasaland show that

the rains have been satisfactory this season, and a number of

Euroiean planters have sown cotton in preference to tobacco,
and there is every appearance of a considerable increase in

the acrtage under cotton on the large plantations; there is,

however, some doubt as to whether the natives will be
inclined to plant cotton on a large scale instead of food stuffs,

owing to the failure of the crops during the past two years

through drought and the subsequent famine in foodstuffs.

NEW CAPITAL. Iteference was made to Lord Emmott's

speech at the recent meeting of tlie Oldham Chamber of

Commerce, where he had stated that the Association must, in

about eighteen months or two years from the present time care-

fully consider its position, and decide what its future course
must be. It is probable that before long it will be necessary
to raise additional capital on a commercial basis, but it is

essential that the whole of the original capital should first of

all be subscribed, and it was decided that urgent appeals be
sent to the representatives of the Federation, the N. and
N.E. Lancashire Association and the Operatives, pointing
out the importance of the balance of the capital being raised

as soon as possible, and expressing the hope that they will

get in the remainder of their subscriptions without delay.
Out of the total authorized capital of £500,000, about

£475,000 has been subscribed and promised, up to the

present, leaving a deficiency of £25,000.
WEST AFRICA. The cottou buying returns for Lagos

are very satisfactory, for the month of February 2,800 bales

have been purchased, jnaking a total of .'5,(11.3 bales since the

beginning of the year, as compared with 2.072 bales for the

same period of last year, and 1,282 bales for 1911. The

purchases in Northern Nigeria for the month of January
were 143 bales. Samples of the new crop have not yet beea
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receivctl. but the quality is reported to be .-uperior to that

of
I
revious years.
.-utiAN The reports as to the cf ndition of the crops at

the Sudan Plantations Synclicate's Stitions at Zeidab and

Tayiba continue to be very satis-factory, ami there Lave been

200 ai'plications for land thi.< year, ne^irly all from local men.

Lord Kitchmer vi.-ited Tayiba early in January and made
a thorough in.'pection ot the eulti^1ltion and aiipeared

pleased with what he saw.

U(;ami.v. The cotton crop appears. likely to be a record

one, and the purchases so far this sta.son have been greatly

in excess of any previous year.

OPHTHALMIA IN ANIMALS.
This condition may be defined as an intiammatory

affection of the eye and the adjacent >tructures.

All domesticated animals may be affected by the simple

form, but cattle and young calves, and to a less extent,

horses and sheep, appear to be most sui^ceptible to the infec-

tious disease.

CAUSES, (a) Simple ophthalmia. Thi.«> may be caused

by the presence of a foreign bod)-, e.g. a gra.ss seed,

dust, etc, in the eye Mechanical irjnries may also pro-

duce the same condition, as also may prolonged exposure
to sun-glare, rains, and cold winds, (b) The \erminous form.

This is caused by Filaria oculi (inobabiy the larva of

I'ilaiia fernua). This is a thin white tii.form worm,
about \ to i inch in length, the fuiiale being the

longer, and no thicker than a human hair, which gains
access U< the aqueous humour or anterior chamber of the

•ye. In some cases, two or more may be found The

vorm is best seen early in the attack before inflammation

obscures the stiuctuies of the eye, and it may be observed

through a hand lens, or even with the naked eye, as an active-

ly motile body, resembling in shape, a piece of fine cotton.

It is possibly transmitted by flies and may be intro-

duced into a healthy herd by a new animal. It seems

to be more prevalent during drought, (c) Specific form.

A specific micro organism may be the cause of ophthalmia.
This would appear to be the probable cause in outbreaks

which are markedly infectious, several such cases having
-come under notice recently in the We.st Indies. No organism
has as yet, however, been demonstrated as the cau.sal agent.

svMi'TOMs. The first noticeable sjmptom is a blinking
of the e)elids, whiih appear red and swollen. A dis

.eharge of tears occurs. The lids are tender and partially

closed and the visible mucous membianes are inflamed and

red. The haw (or membrane at the corner of the eye)

projects more than usual and there is a marked sensi-

tiveness to light, natural or artificial. The discharge may
be tinged with blood and in three or four day.s may
be (juile thick and yellow and may contain pus; the

eyelids may become glued together by the discharge In

many cases the front of the eyeball is gradually covered

with a whitish film, due to inflammation of the cornea, thus

producing an opacity. The aqueous humour also becomes

turbid. Later on, an ulcer forms near the centre of the

cornea, and may work through by errosion, causing much

pain and loss of sight
There is often some con.siderable con.stitutional dis-

turbance. The animal refuses its feed, separates itself fjom

the rest of the herd, and the ten perature of the animal

indicates the presence of fever. In the case of a cow in

milk, the supply is much decreased.

Housed cattle seem to be more liable to the disease

than unhoused. One or both eyes appear to be affected,

and the result in some cases is total blindness, and the

animal being unable to graze properly, loses condition.'

Ki'KATioN. Slight cases may recover under treatment

in one to three weeks, other cases in two to four months^
but the loss of sight is permanent.

Tr.EATMENT. The eyes should be examined for seeds or
other foreign bodie?, and if present, these should be removed!

by means of a camel hair brush or feather. The animaL
should be kept in a cool dark place, separate from other

stock, as the disease in the infectious form may spread tO'

them. A purgative such a.i epsom salts should be given for

cattle, and aloes for horses; and nitre or hyposulphite of sodat

may be given in the drinking water.

Local ajiplications of warm boracic acid should be u.sedi

twice daily for half an hour. In any case where only on&-

eye is affected it is wise to treat both eyes in order to avoid

infection. The eyelids should be opened by smearing:
vaseline between them. A clean piece of calico soaked it>.

boracic solution should be tied over the eyes to protect theitti

from dust, light, and flies.

The choice of medicinal agents for local application is

wide. Lotions of boracic acid, salicylic acid or zinc sulphate

may be dropped into the eyes twice daily, the head being:
held up to receive it. If very painful, a sedative may be-

added to the lotion.

Calomel in the tlry form, either pure or mixed withi

finely powdered white sugar, may be blown through a quilH
into the eye with good effect.

In the West Indies some success has been obtained by-
the aiiplication of sugar and salt.

If a film forms, the inflammation should Ije reduced firsts,

and an ointment of yellow oxide of mercury applied inside

the lids.

The ulcer should be treated with a lotion of silver

nitrate and morphine on a feather, or touched with solidL

silver nitrate.

The effect of treatment on the filaria, if present, is to kilH

it, when it drops to the bottom of the aqueous humour and

in course of time becomes absorbed. It is recommended that

the live worm should be removed from the eye by punctunngr
the cornea, but this is an operation requiring considerable skilli

in its performance, and a matter which should be left to th&

professional attendant.

St. Kitts Agricultural and Industrial Show„
1913.—A communication has been received from the Agri-
cultural Superintendent, St. Kitts, slating that the recent

exhibition in that island has this year again been successful.

The show was opened formally by His Honour the Adminis-

trator, and both he and the President of the Agricultural'

Society (Hon S. L Horsford) regretted the unavoidable-

absence of His Excellency the Governor, The Imperial
Comifsioner of Agriculture, and the Superintendent of

Agriculture for the Leeward Islands.

The total number of exhibits was over SCO. The indoor-

section was superior to that of previous years, the show of;

sugar-cane and of green vegetables being particularly satisfac-

tory. The twelve cut canes for which the first prize was-

awarded weighed 140B)., and three cabbages that took first

prize, together weighed 32Aib., one weighing 12ilb.

The stock was disappointing in number, and in no class^

can competition be said to have been keen. Several fine-

specimens of 2 year old colts were exhibited. The driving:

and riding competitions were vigorouly contested and as

u.sual were an attractive feature of the day's proceedings.
Further information in connexion with the awards of

prizes and other matters will be given in a future issue of the^

Aijrimltur-d A'eics.
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EDITORIAL NOTICES.

Letters and matter for j)nblication, as well as all
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Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for copies of the 'Agricultural
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the Department.
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37, Soho Scjuare, W. A complete list of Agents
will be found on page 3 of the cover.
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Tjotes and comments^
Contents of Present Issue.

The leading article in this number recurs to the

subject of a Tropical University. The direct sugges-
tions which have recently appeared in leading British

journals are elaborated from the point of view of co-

operation with existing institutions and its location in

the West Indies.

On page 99 will be found an account of the recent

prize pasture competition at Antigua.

lender the caption Book Shelf, on page 101, will

be found a review of the World's ( "ane Sugar Industrv,
•and of A Handbook of General Information on the

Virgin Islands.

A veteiinary article dealing with ophthalmia in

animals will be found on page 10:!.

Edaphism.
The new conception in regard to the relation

between plants an^ the soil is connoted by the term

edaphism. The nature of the theory, and its applica-
tions to agricult.ure,are dealt with at some length in the

Bidli'tln of (III' Bureau of Agricaltwrai Intelligence
and of Plant Diseases for December 1912, and fronn

this source the following information has been abstracted.

By ednphism is m^ant the totality of trophic and

geogiaphical relations, that i.s of nutrition and surround-

ing-',
between plants and the soil: consequently the

fundamental problem of edaphism is the study of the

liqui<ls of the soil and of the physical, chemical and
climatic factors which may modify their properties.

To illustrate this new jioint of view, the outcome
of modern research into the physical jtroperties of the

soil in different parts of the world, mention may be made
of the recent conclusions that in studying soil nutrients,
the crude form of chemical and mechanical analy.--is of

air-dry soil does not give results that are truly repre-
sentative of the nutritive potentialities of the soil

investigated. For instance, liquids of difi'erent com-

position can be obtained from the same soil by
pressure, washing (trituration) and leaching by rain;

and it is held that in nature two soils of similar chem-
ical composition may give rise to entirely different

plant conditions as a result of continual alterations in

the concentration of the soil waters.

States of constant and variable concentration of

the soil solution are considered to be properties of the

greatest importance not only as regards the permanence
of certain substances in the soil but also for the func-

tion of absorption by the roots of plants.

The Insect Notes, on page 106, constitute the first

of a series of articles dealing with the important subject
of root borers and other grubs in West Indian soils.

( )n page 110, new and important facts ai-e presented
in connexion with the cultivation of Sea Island cotton
in South Africa.

The Fungus Notes, which will be found on page
110, present information concerning investigations in

The West Indies and in America on galls of citrus trees.

-A suggestive account of the fungus flora of the soil is

also given on this page.

Function of Insoluble Constituents of Rubber.

Clayton Beadle and Stevens have recently pub-
lished in the Indii Ruhher Journal (February 1-5,

19U>) a paper describing the results of investigations
into the insoluble constituents of Ceara (Manihot) and

Kambong {Fieiis elastica) rubbers. In former e.'cperi-

ments, Hevea rubber had been investigated in a similar

manner.
Ceara rtnd Ilambong rubbers were chosen because

the former usually contains a relatively large proportion
of nitrogen and the latter a vt-ry small proportion. By
treating the rubbers with benzene the following

samples were obtained:—
(1) The lower dark portion of the benzene solution

containing the insoluble matter.

(2) '{'he upper clear portion free from insoluble

matter.

(3) Rubber swollen in benzene and recovered by
spontaneous evaporation without separation of the

constituents.

Detorminations of the nitrogen in these samples
showed that in the case of all three rubbers, namely
Hevea, Ceara and Rambong, (1) contained a larger

percentage of nitrogen an<l (2) a smaller percentage of

nitrogen than the original rubbers.
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Since the separation of insoluble matter was

equally complete in every case it follows that the

nitrogen content of rubbers is only a very rough guide
•as to the amount of insoluble matter that they contain.

The samples were then vulcanized with sulphur
under pressure and analysed and also tested physically.
It was found that Ceara and Rambong rubbers behave

in the same manner as Hevea on removal of the insolu-

ble constituent, the effect being to reduce the percen-

tage of combined sulphur, the lesulting vulcanized

rubbers being much undercured and very weak, whilst

the untreated lubbers under the same conditions of

vulcanization are fully cured or even overcured. Simi-

larly the effect of additional insoluble matter is to

increase the proportion of combined sulphur.

By calculating the percentnge of nitrogen remain-

ing in the rubber free from insoluble matter, on the

nitrogen originally present, it was concluded that the

insoluble matter in rubber plays the part of a sulphur
carrier and vulcanizing agent independently of the

proportion of the nitrogenous substance or substances

which it contains.

Streptothrix in the Soil.

These micro organisms have been found to be
instrumental in fixing the nitrogen of fertilizers and

soils, thereby diminishing the loss from denitrification.

According to the Experiment Station Record fo<

November 1912, results have shown that Steptothri.v

compose from 20 to 30 per cent, of the micro-organismf
in loam soils, from ^ to 1-5 per cent, in clay soils, and
from 7 to 10 per cent, in sands. Fallow soils contained

larger numbers than cultivated soils. Streptothrix are

able to decompose peptone, blood, bone meal, and straw,

splitting otT large quantities of ammonia which is

retained in the soil for the use of plants.

The organisms jiroduced no nitrification nor was
there any assimilation of free nitrogen, but the presence
of these organisms did not diminish the assimilative

capacity of Azotobacter.

It is stated that Streptothrix aid in the production
of nodules on the roots of Papillionaceous plants.

The organisms are also abundant on roots of

Asjiidium, Quercus, Ulmus, Gramineae and on decaying
plant di'bris.

The Adulteration of Jams.

In view of the industrial importance of preserve-

making in certain parts of the West Indies, and of the

large consumption of imported jams in these Colonies,

considerable interest attaches to a paper on the above

subject which appears in the Journal of the Royal
Society of Arts for February 21, 1913.

In this it is stated that although many jam
manufacturers, by using illusive labels, generally keep
within legal limits, yet the adulteration or so-called

'improvement' of jams by the addition of the juice of

cheaper fruit of another kind is widespread and

extremely profitable, in spite of occasional fines, to the

manufacturers concerned. Lurid accounts of the

employment ot turnips, carrots, vegetable marrow, or

of the celebrated pip-making machine are not to be

considered seriously. The mainstay of adulteration by
intermixture is the apple, whilst lemons, gooseberries
and even rhubarb are used in some cases. ]\Iarmalade

is often deprived of peel to supply the re(iuiremcnts of

essence or candied-peel makers. In the case of straw-

berry jam the addition of gooseberry juice appears to

be necessary to supply the slitfening principle (pectin)
which is greatly lacking in the strawberry fruit.

In considering the detection of impurities it is

stated that fragments of extraneous fruits can be

detected by simple microscopical methods preferably
with the use of polarized light. Lemon and orange

preserves, for instance, contain curious contorted cells

very different from any structure in English fruits.

The detection of juices, however, recjuires the applica-
tion of a method based on a knowledge of colloids.

The method is known as the lead iodide process. 'J"he

principle on which it rests is the formation in different

juices of specific aggregates which are photograjihed
<inder the microscope before crystallization sets in.

New Varieties of Alfalfa.

Several attempts have been made in the past to

establish alfalfa as a fodder crop in the West Indies.

The general experience has been, however, that the

crop flourishes during the first year but eventually
.loses its vigour and often succumbs to what appears to

be a root disease. Several strains of seed have been

experimented with: seed raised in the W'est Indies, and
seed obtained from Arabia through the courtesy of the

United States Department of Agriculture. In one
island where this African seed was tried under estate

conditions, there seemed to be some possibility of its

possessing the reijuisite characteristics, and the matter
calls for further consideration in connexion with infor-

mation recently presented in BiUletin No. .'J.V of tfce

Bureau of Plant Industry of the United States

Department of Agrieulture,

This Bulletin describes the breeding (including
methods of cross-pollination) and the characteristics of

new varieties of alfalfa possessing definite under-

ground stems. The biological significance of these
rhizomes is, of course, resistance to climatic extremes.

Many of the varieties found lately in Northern
Africa bear rhizomes which may travel several feet

before coming to the surface. During the under-

ground development, branching takes place to a greater
extent than has been observed previously in other forms,
but the roots on these alfalfas are not well developed,
at least during the earlier stages of growth. The
varieties grow in exceedingly dry sandy soil under the
intense heat and drought of African summers, and it is

remarked that a similar growth would be a welcome

sight in the semi-arid regions of the United States.

It does not seem improbable that in this newly consid-

ered feature of alfalfa may lie the secret of successful

selection and cultivation of the crop in the West Indies.
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INSECT NOTES

ROOT BORERS AND OTHER GRUBS
IN WEST INDIAN SOILS.

The insects which attack crops underground are at the

jjresent time being recognized as of consideral'le importance,
and interest in these insects, especially in the larvae of

certain beetles, is being manifested in many parts of the world.

It is the purpose of this series of articles to present
a review of the situation with regard to those beetle larvae

which are known in the West Indies to attack the under-

ground portions of the sugar-cane and other crop plants, with

observations on related species of which the adults are

known, whilst the habits of the larvae are unknown.
The insects to be dealt with belong to the natural order

Coleoptera, and are placed in the two important groups, the

Khynchophora which includes the weevils, bill-bugs, and

snout beetles (in the West Indies certain of these are known
to many persons as lady-birds) and the Lamellicornia or

Scarabeidae, among which are included the ordinary hard-

ijacks. May beetles and many others.

Information with regard to several of these insects has

heen presented from time to time in the publications of the

Imperial l)epartment of Agriculture and in other literature.

Reference to the more important of these will be found in

connexion with the account of each in the pre.sent article.

EHVKCH0PHOE.\.

The root borer of the sugar-cane {Diaprepes alhre-

riatus, L.). References: Agricultural i\>('s, Vols. X, p. 218,

XII, p. 58—this latter is a review of a report on insect

pests in Barbados and refers to previou.s accounts and

gives a description of the occurrence of this pest and its egg-

laying habits in Barbados during 1909- 10, with figures of

adult and larva; Weit Indian Bvlletin. \'ol. IV, p 37,

contains an account by the Rev. N. B. Watson, FES., of

the life-history, with a figure of the larva; Ins'-rf Pests of
the Less'-r Antilles, p. 66, give.s a general account of the

pest, with figures of adult, larva, eggs, and nature of injury
to canes.

Diaprepes aldreriatu.i occurs in Barbados, St. Lucia and

Dominica. It is only in Barbados, hcwever, that it is

recognized as a serious pest, where, in one section of the

island, it has for several years been the cause of sutticient

injury to ripening canes to bring about a very considerable

loss in the yield of sugar.
Ill June 1900 and 1901, the root borer was rejiorted to be

attacking canes, and in the latter of these years it was discov-

ered by Mr. Maxwell-Lefroy, then Entomologist on the staff of

the Imperial Department of Agriculture, feeding on the roots

(f the Ba.ha.inA gTsxsa {Cynodon dactylon). About this time

(1901-2) Mr. AVatson worked out the life-history of the

Diaprepes a/iOrevial us, beginning, in the first instance, with

grubs found feeding on the roots of sweet potato; the results

of this study were published in the Weft ludi'iu BuUetin, in

1903 (reference given above). At this time, however, the

insect was not considered a pest, and was thought to be of

interest only on account of occasional occurrences in connex-

ion with sugar-cane and sweet potatoes
In 1903, a weevil grub believed to be the larva of

Oiapi'ej/es ahbreriatxts was recorded as causing injury to the

root of a cacao tree in St. Lucii. This apiiears to be the

only reported occurrence of this insect causing injury to crops
outside Barbados. Several references are made to the

<K-curience of Dia/nepes in Barbados in the next few years.'

In 1909, the serious nature of attacks of this insect appear to

have been realized for the first time, and from then to the

present season sugar-cane growing in a limited area in the
south-western portion of the island has suffered from repeated
attacks.

'"

During 1912, lime plants in pots at the Office of the

Imperial Department of Agriculture were killed as the result

of the feeding of root borer grubs on the cortex or outer

portion of the root, the injury being similar to that observed
in the case of the cacao tree in .St. Lucia, already mentioned
The grubs were probably in the mould with which the pots
were filled, and the lime roots were eaten in the absence of
other food.

According to the re|)orts of the Barbados Local depart-
ment of Agriculture (1909-10, 1910-11 and 1911-12)
Diaprepes abl/reviatus has been f^und attacking canes ia

nearly all parts of the island, but the district already men-
tioned is the only locality where the attack has caused serious

loss. From the latest of these reports it a[)pears that, since

February 1912, the root borer has been the subject of
a systematic enquiry involving weekly field work.

No parasite of this insecc has yet been found, and no
insecticide application has given any definite results.

The suggested means of control are (a) rotation of

crop', (b) digging out of infested stools immediately after

reaping the canes, (c) collecting the adult beetles by hand.
In considering these measures the following points are to be-

taktn into account, (a) In planning a rotation of crops it

must be remembered that the root borer attacks sweet

potato, Indian and (Ittinea corn, and these would not be
suitable as crops for this purpose. The following, which are

not at all or only slightly attacked, might be found useful in

this connexion; cotton, cassava, eddoes, woolly pyrol anct

pigeon peas, (b) The results of the attacks of the root

borer are first noticed in nearly full-grown canes as these

begin to ripen, and a.-; this occurs at the beginning of the dry
season, the effect of root injury becomes apparent with the
increased demand on the root system for moisture. Canes

suffering from such an attack need to be reaped at once ia

order to avoid total loss of juice. At this time the majority
of the root borer grubs are in the base of the stools or in the

immediately adjoining soil. If the stools are allowed to

remain in the ground until they begin to dry, the grubs will

be found to have left them, in search of more suitable food

or for the purpose of burrowing deep into the soil, where

they lie dormant, awaiting more favourable conditions for

feeding, (c) The collecting of the adults gives promise of

being decidedly the most satisfactory method of controlling
this pest. From April to June, these weevils emerge, and
at that time can be collected from their hiding places
in the sheathing ba.ses of the leaves of cane and corn

plants or among the leaves of pigeon peas and other vege-
tation growing near the infested cane. On one estate

over 9,600 beetles weri collected in one week. To be really
effective this work of collecting ought to be most thoroughly
carried out on all estates in the infested area in order to

ensure satisfactory progress.
The eggs of the root borer are laid in small clusters on

the leaves of the cane near the tips, where these have been

split by the action of the wind, two portions of the leaf being
stuck together by means of an adhesive substance deposited

by the egg-laying female beetle, in such a manner as to con-

ceal and protert the eggs. The newly hatched larvae drop to

the ground and enter the soil.

The injury to sugarcane caused by root borers is of

two kinds. The young borer grubs feed on the fibrous roots,

acting reallj at this time as root trimmers, whilst later, when

they have become more fully grown, they penetrate into the
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underground stem portions of the cane stool. As this stage
of development is reached at the time the canes are nearing

maturity and the dry season is commencing, the etl'ect of

serious attack is very obvious, the cuies having the appearance
of dying as a result of drought. Often as many as thirty to

forty grubs are taken from the base of a cane stool. During
the present season (191213) root borer grubs have caused

serious loss in fields of newly planted canes, tunnelling into

the interior of the cane plants and eating the new shoots.

The subject will be cintinued in ihe succeeding issue of

the Ai/nculixral S^ewx.

ANTIGUA AGRICULTURAL AND INDUS-
TRIAL EXHIBITION.

It was stated in the last issue of the Agricultural
JS^evs, that the Antigua Agricultural and Industrial

Exhibition was held on February 20. A report on the

Exhibition has been received recently from the Super-
intendent of Agriculture for the Leeward Islands, and
this account of the proceedings is now reproduced as

follows:—
The lines adopted in the organization of the undertak-

ing were similar to those followed in the case of the Exhibi-

tion for 1911. District sub committees were constituted in the

various parishes, and arrangements were made in each for

disseminating informal ion and for receiving entries.

Despite the unpropitious character of the preceding
season, a large number of entries were received prior to the

opening of the show. The day previous to the exhibition,
and the morning of the exhibition itself were showery, and
this militated, to some extent, against exhibits being brought
in from the more distant parts of the island. Nevertheless

at the time the exhibition was opened, 1,214 exhibits had
been staged.

The show was opened by His Excellency Sir H. Hesketh

Bell, K.C.M G., at 12 o'ckjck noon. His Excellency was

accompanied on the occasion by the Hon. Dr. F. Watts,
C.M.G

, Imperial Commissioner of Agriculture, and by the

Hon. T. A. V. Best, Colonial Secretary.
In the course of his remarks. His Excellency alluded to

the number and quality of the exhibits, and touched on

questions relating to agricultural progress in the island.

Subsequently the certificates won in the recent Agricul-
tural Examinations were distributed to successful candidates

by His Excellency, after which the Commissioner of Agri-
culture delivered a brief address, his remarks having special
reference to the question of agricultural education in the

West Indies: and in this connexion he alluded specially to

the recently promulgated scheme for the establishment of

a University of Tropical Agriculture.
On the whole, the character of the exhibits was decidedly

ligh.
In the stock classes the horses and cattle shown were

very fair, whilst the asses were good and the mules excellent.

In the latter section, the fine display of locally bred mules
calls for special notice. The classes for small stock and

poultry however, were somewhat poorly represented.
In the classes for fruits and vegetables, and for sugar-

canes and products, some fine exhibits were shown, and the

standard reached both in the number and quality of the

exhibits was surprisingly high in view of the past bad season.

The class for cotton was also well represented, and
a large number of exhibits of high quality appeared.

In this connexion keen competition was evoked for the

Challenge Cup presented to the Exhibition in 1911 by the

British Cotton < Irowing Association. Samples of the various
lots of lint entered for competition have been sent to England
for examination and report.

A large and diversified series of exhibits appeared in the
classes for plants and Mowers which called for much admira-
tion. Special mention must be made of the exhiliits of roses

in the .section for cut Howers.

A good series of specimens was seen in the class for

preserves, whilst the class for miscellaneous exhibits was

productive of a varied display of considerable interest.

Under this head were included such things as handicraft

work, fancy w.jrk, cookery, laundry work, dairying, wood
carving, and amateur photography. Many excellent exhibits

were seen, but special mention must be made of the very
large and beautiful series of exhibits of fancy needlework of

various descriptions.
The classes for children's exhibits were fairly well repre-

sented, but the display of pot plants grown by children of

the elementary schools was verj' disappointing. ( )n the other

hand, some excellent exhibits of vegetables grown in school

gardens appeared The Challenge ( 'up presented by the late

Sir C. C. Knollys for school garden produce, was this year
won outright by the Spring ( hardens School.

The exhibits shown in the class for collection display of

estates produce were of good quality, but it is regretted
that greater competition was not .shown. This is probably
attributable, however, to the past bad season. The pri/.e in

this class—a handsome silver cup presented by Mr. H. E. W.
(irant, C. M. ('•.—was won by Fitches Creek estate.

It is also a matter for regret that more competition was
not shown for the special prize presented by the Committee
for the best display from the stock-in-trade of a merchant.
This prize was won by Mr. 1!. E Potter.

Special features of the show were the display by the
island of Barbuda, and the exhibit of the Imperial Depart-
ment of Agriculture, which in addition to a varied collection

of experiment station produce, showed a number ef exhibits

illustrating a number of special points of local and general
interest relating to various agricultural industries.

The special prizes ottered by His Excellency the Governor
for imported stock were both won by Mr. T. E. Peters of

Jolly Hill estate. The award offered by the Committee, for

the best equippage was won by Mr. I II. Dyett.
The day of the show had been proclaimed a public

holiday. Favourable weather prevailed during the proceed-

ings and the attendance was large.

DEPARTMENT NEWS.
Mr. P. T. Saunders, M.R.C.V.S., Veterinary Otiicer

on the Staff of the Imperial Department of Agriculture,
left Barbados on March 2-i, by the R.M.S. 'Thames' for

Trinidad, in order to attend the West Indian Conference
on 'J'uberculosis which is being held in that Colony.

In the Colonial Riports
—Annual, No. 749, for the

Leeward Islands, His Excellencj* the Governor, Sir H. Hesketh
Bell states that the steady improvement in the economic
conditions of the Leeward Islands may, he thinks, be mainly
ascribed to the erection of central sugar factories in Antigua,
to the establishment of a cotton industry in St. Kitts and
Nevis, to the encouragement of peasant proprietors in

Montserrat, and to the attraction of British capital to

Dominica in cinnexion with the planting of limes, c.aoao

and fruit.
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Coconut culture has been receiving considerable attetj-

tion recently in (^•ueensland. Much of the land has been cleared,

and already young plantations are being quickly established.

As would he expected, the estates already in bearing derive

an appreciable source of iacome from the sale of seed nuts.

Catch-cropping is advocated and pine-apples are suggested
as a suitable crop for growing amongst the trees. (Frona
the Queenslnnd A r/iicultural Journal, for January 1013.)

GLEANINGS.

During February 1913 the following animals died in St.

Yincent: cattle 31, horses 3, asses 8, sheep 3, goats IS, pigg
11. In forwarding the information it is gratifying to note

that the Government Veterinary Surgeon records no deaths

from anthrax.

In Montserrat the distillation of leave.s from individual

bay trees has been continued. Young bay trees have been

taken from mountain land and planted in the nursery. Oil

has been obtained from three different trees for the purpose
of determining any variation in quality.

A Law has recently been passed in .Jamaica called the

Agricultural Societies (Special Loans) Law, 1912 This act

makes it possible for the society formed in connexion with it

to make loans to members not exceeding o£200. The main

object of the law is to provide assistance for tho.se who may
sustain damage by droughts and hurricanes.

The Agricultural Instructor, Xevis, in a communication

to the Imperial Commissioner of Agriculture, states that the

cotton crop in that island is now almost all reaped but the

return is likely to be very poor. This is possibly to some

extent the results of a dry season. Cotton stainers are

still found in large numbers in some of the fields.

In the St. \"u cent O'ortriiiiiriU (iazettr. for February 20,

1913, is published a lieport by the Entomologist of the

Imperial Department of Agriculture, embodying observations

made during his recent visit to that island. The subject-

matter concerns pests of cotton, coco-nuts, cacao, arrowroot,

lime, ground nuts, cassava and pigeon peas. Important infor-

mation is given in regard to the parasitization of these pests.

Notice of judgment Xo. 18(52 i.ssued from the otlice of

Secretary, United States hepartmentof Agriculture, concerns

a case of misbranding of cotton seed meal. The food stuff

was guaranteed to contain; protein, 39 to -41 per cent.; fat,

6i to 7 per cent.; ammonia, 7s to 8 percent.; nitrogen, 6^
to" 6i per cent.; crude fibre, 8 to 10 per cent. Analysis of

a .sample of the product by a chemist of the United States

Department of Agriculture showed the following results:

nitrogen, 5 07 per cent.; protein, 3.5'43 per cent. The

defecdant company entered a plea of guilty and the jury

imposed a fine of 8.'i0 and costs.

The Sudan Onn rnnwnt Gay-ttr for January 28, contains
a notification to the effect that the Egyptian Government has

prohibited the importation of ci^tton seed into Egypt and that
no application to import unginned cotton will be entertained

by the Egyptian Director General of Agriculture except to

comply with existing contracts and then only in the case of
Tokar grown cotton. The importation into Egypt of cotton

ginned in the Sudan is absolutely prohibited (From Tli^

Board of Trade Journal, for February 20, 1913
)

Fiubber planting in Formosa was commenced in 1908, at
which time experiments were made at the Ksgi government
rubber planting beds with all kinds of rubber seeds. The.«e

included Hevea from South America, Manihot from Hawaii,
Castilloa from Central America, Ficu.s from Korneo and th&
South Sea, as well as Funtumia and Landolphia from Africa.
The present acreage under rubber amounts approximately to

1.5,310 acres, this land being distributed amongst five

owners. (From the India Rubber World, January 1, 1913.)

The section in Trojnnd I.ip which is devoted to a des-

scription of the past and present activitie.s of distinguished
workers in the tropics, or connected with the tropics, con-

tains, in the February issue, an autobiography of the

night Hon. Austin Chamberlain, .M.P. It will be remem-
bered that Mr. Chamberlain was the Chairman of the
committee appointed to raise £100,000 for the London
School of Tropical Medicine. Half of this amount has

already been subscribed and there is every prospect of the
total amount being collected in the near future.

The sugar crop in Mauritius begins on August 1 and
ends on July 31 of the following year. For the purpose of

comparing the yields this distinction is maintained in present-

ing the statistics. The crop for the year closing on .July 3),
1912, owing principally to the extreme low temperature during
the growing season, was deficient in most districts of the
island. The crop of 1910 produced 214,372 tons of sugar;
the crop of 1911 exclusive of local consumption was 16.5,806
tons or 23 per cent, less than that of the previous year. (From
Colonial 7(!fjB0)7.<—Annual, Xo. 7U)

.•\n Ordinance has been passed in Papua which makes it

illegal to keep stallions without a license. The penalty is

£20. A vigorous system of inspection has been instituted.

If in carrying out his duties an inspector shall consider any
stallion is not a fit and proper animal to be kept for stud

purposes and for the purpose of breeding stock, he shall

direct the stallion to 'be castrated on or before a day not
earlier than one month after the date on which the directions

were given. The othcers are required to inspect at least onct'

in every twelve months every stallion within the proclaimed.
area
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Seasonal Notes.

On estates where old cotton is still in the field a careful

examination should be made for the purpose of finding out

what pests are attacking it One of the most easily seen

anoug these is the black scale which is often present in

a large degree. Careful observation will probably reveal the

presence in these of parasites. The matter may be investi-

wated by a simple experiment. A freshly- plucked branch on

which living scale insects are present is placed in a bottle or

jir which has been cleaned and dried carefully; the bottle is

then closed by means of a piece of thin calico which js placed

over its mouth and tied around its neck by string. After

a day or two at least two different kinds of flying insects

will be seen on the inner surface of the vessel. Altliough

they are very small as compared with the most commonly
observed insects they are plainly different in size. The

smaller one is the male of the scale insect whilst the larger

one is the adult stage (imago) of the parasite. (See Insect

Pests of the Lesser Antilles, p. .56.)

Another instructive experiment of a similar kind is to

take a piece of sugar cane which is diseased with red rot and

to cut oiit a clean or rather sterile piece of the pith with

a knife which has been dipped in spirit and set light to.

This portion of tissue should be placed in a boiled glass tube

or jar with a few drops of boiled water, and the changes
which occur during the following week should be carefully

noted. The experiment may be extended by removing
i. little mycelium with a sterile knife and inserting this into

an apparently healthy piece of cane having previously
washed it on the outside with spirit to remove any other fungi
or bacteria that may be present on the rind.

that the disease may have three causes and be on the watch
for the symptoms amongst the animals you come in contact

with.

Questions for Candidates.

. PRELiMiN-utY Questions.

(1) Point out any differences you have observed be-

tween the appearance of the root borer and the stem borer of

the sugar-cane. Comiiare the damage inflicted by each pest.

(2) What precautions have to be taken in the storage
of (a) pen manure (b) nitrate of lime (c) Paris green?

Intermedhtk Questions.

(1) What are the typical characteristics of high class

working cattle?

(2) Explain some of the effects of partially sterilizing

the soil.

Final Questions.

(1) How might West Indian ice factories be utilized

for testing fruit for export? What particular points in

connexion with the fruit would you investigate!

(2) How would you find the weight of an ox without

weighing it?

The editorial on A West Indian Herd Book, which

appeared in the last issue of the Agricultural Neivs should be

well thought over by the estate s-tiident, since he is in

a position to consider the matter practically chiefly in regard
to what points are to be decided as typical of the working
animal, the beef animal and the aniina,! of milking strain.

The beef animal should show great muscular development at

the neck; have a short and massive head. The body should

be wide over the chyne and thick in^ the crops; ribs well

sprung and deep; massive at the loins and neat at the hooka.

The hindquarters must be tieshed at the hocks, inside and

out, and deep through the aitches. The hide in beef animals

is generally thicker than in the dairy animal but it should be

mellow. The tail should be thick but not too long, and well

set up
The dairy bull should show quality all over yet retain its

masculine character. The muscles of the neck should be fine

and long. The head should be long and dish-shaped. The
animal .should be fine at the shoulder blade and over the

heart, and wide at the hips. The (quarters should be long
and thighs level. The tail should be long and whip like

showing a fine tassil.

The student should make a list of the features of a good
working animal remembering however that it is not always
the best looking animal which is the best worker. The origin
or pedigree of the animal must also be considered.

In connexion with these notes on live-stock the article

on Ophthalmia, on page 103, should be read. Notice

His Honour the Commissioner, Montserrat, states that

opportunity was taken at the recent Agricultural Show in

that island, to present ilr. S. W. Howes with the final

certificate awarded by the Imperial Department of Agricul-
ture in connexion with the Reading Courses Examinations.

The Use of Calkins.—The name calkin is applied
to the extremity of the horse's shoe which is turned down
at the heels. Calkins are used chiefly on the hind feet and

on the outside heel, the inner heel being raised and narrowed

to form what is called a wedge heel. Their chief use is to

give a firm foothold, and en soft ground and in hilly districts,

there is no doubt that they do as long as the shoes are new,
and the calkins are not worn down. When this happens,
the horses move with a good deal less confidence and

security, and are in a worse position than if they had been

shod flat originally.
A calkin by raising the heel, alters the angle at which

the foot meets the ground, and may have some influence in

changing a horse's gait. For this reason excessive height
of the calkin should bo avoided. It should be borne

in mind, however, that a small calkin wears away quickly;
to avoid thi."., it is necessary to replace the shoes oftener and

therefore risk injuring or weakening the feet. The best plan
to adopt in order to reduce wear, is to increase the width

and breadth of the calkin, at the same time keeping it low

and square.
The eflect of raising the heels by means of calkins is

also to lift the frog out of bearing, which causes it to become

wasted from disease, since the horse is deprived of its

natural safeguard against slipping. Flat shoes, on the other

hand, tend to produce sound and prominent frogs, which are

sufficient to afford a firm foothold particularly for light

horses.

In the West Indies generally, more especially in the

mountainous islands where the roads make travelling diffi-

cult, small calkins on the hind feet are useful adjuncts to

progression, but their use on the fore feet is not to be

advocated.
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FUNGUS NOTES.

FUNGUS FLORA OF THE SOIL.

The followirg abstracb of the results of work by
C. N. Jensen on the fungus Hora of the soil is taken
from the Experiment Station Record for December
1912. The subject is an important one, particularly in

the West Indies, where root diseases are so prevalent
and further in\estigation in the Tropics along the
lines indicated in the following abstract might lead to

results of considerable interest'and importance.

The fungus flora of the soil was found to consist of

obligate saprophytes and facultative parasites, the former

being l-y far tht- more abundant. According to the autlior

a fungus should nipt be considered as belonging to the .soil

flora unless it has been directly isolated or has been shown
under control experiments to live in the soil. In this con-

nexion he demonstrated that Phoma lietae, one of the causes

of root rot of sugar beets, winters on the seed balls and not
in the soil, while Py/hinm deharyanum and Ai^hanomyccs
laems, other organisms which attack the sugar beet, winter
as saprophytes in the soil and not on the seed balls.

The presumable facultative parasites and the obligate

sapriphytes determined, number 132 species and varieties,

many of which are recognized as a cause of injury to

economic plants.
A study was made of the effect of sulphur on the fungus

flora of the soil, but three months after its application the

soil yielded the same species of fungi as did samples which
had received no application.

CITRUS GALLS.

Early last December specimens of lime branches bear-

ing abnormal growths somewhat resembling crown galls,
were sent to this otfice from Dominica. The appearance of

the galls seemed to indicate that they might be caused by
the fungus which produces lime and orange knot (Sji/iae-

ropsis tiniiefaciens) in Jamaica, or possible by llacterium

tumefaciens with which 0. O. Smith has succe.ssfully made
inoculations in America. Fawcett, writing in the Mont/dy
Bulletin of the State Commission of Jlnrticnltiire for Decem-
ber lit 12, refers to the recent occurrence of these citrus

galls in California, and his illustrations cigree closely with

the appearance of the specimens collected in the West Indies.

While in Florida, Fawcett was able to produce the Jamaica

type in his inoculation experiments, but culture tests made
from the California galls have failed to show the presence
of Sphaerojisis tumifariens. Definite experiments are now
being conducted by Smith to see if Bacterium tiiinefarieiis,

the cause of crown gall of peach and other plants, can

actually produce the California disease.

Soon after their receipt, the Mycologist to this Depart-
ment and W. It, Dunlop (now acting Scientific Assistant to

the Department) carried out culture tests and inoculation

experiments with the Dominica specimens. The results were
similir to those obtained by Fawcett in California in that

Sphaeropsis linnefacii us was not found to be present.
Bacteria and a Diplodia were isolated, however, but inocula-

tion experiments conducted on young lime plants about one

year old gave negative results.

In most of the diseased specimens where part of the

baik on a gall or the gall itself was dead, a dark-brown or

black discoloration occurred in the bark and a brown or

grey on the surface of the wood. Several galls had apparently
perfectly healthy green bark and healthy colourless wood.

They seemed in many cases to contain the remains of thorns

embedded in the gall and on one specimen several thorns

were observed with swollen bases.

Accordingly in the inoculation experiments already men-
tioned healthy thorns were removed, and in each series

respectively, mycelium and bacteria were placed on the

wounds thus made. The inoculations were kept moist and
sterile by a wrapping of waxed tissue paper. In the case of

the Diplodia series the inoculated plants in one or two cases

showed slight swellings as compared with the controls but
these did not develop. With the bacteria there was no
difference shown between the inoculated and control plants.

As pointed out by Fawcett, the disease is not of much
importance, but it is desirable nevertheless to establish

whether there is any specific relationship between the different

forms.

SEA ISLAND COTTON IN SOUTH AFRICA.
From time to time spasmodic attempts to grow cotton

have been made in the province of the Cape of Good

Hope but it was only recently that extensive trials were
instituted to determine whether there exists any real

commercial prospect of success. The site chcsen for the

experiments was in the district of Port of St. Johns,
I'ondoland. Several kinds of cotton have been tried

including Egyptian Mitafifi cotton, American Toole cotton,

Nyasaland l^pland cotton and the Sea Island varieties.

The results obtained with the latter kind are naturally of

greatest interest and importance in the West Indies.

Five acres of Sea Island cotton were planted, and a stand

of 99 per cent, was obtained. The Nyasaland cotton gave
only a .52 per cent stand. The yield of seed-cotton per acre

was 1,3G9S tt). this being higher than the yield from the

other varieties except American Toole which gave 2,OG7 5 fb.

The growth of the Sea Island cotton is said to be almost

too luxuriant, since the enormous development of lateral

branches excludes the sun to a great extent and thus

prevents the bolls ripening. The [jicking of Sea Island cotton

is said to be more expensive than in the case of the other

varieties owing to the lobes standing upright which makes
the collection of cotton a matter of some difficulty.

The Agricultin-al Journal of the Union of South Africa,
December 1912, from which the above information is taken,
also contains the following figures showing the co.st of pro-
duction and estimated profit per acre for Sea Island cotton in

that country: Preparation of land and ploughing, 10s.;

harrowing, l.<.; planting, l.« : seed, !.«.; chopping (thinning

out), 2s.; cultivating and hand hoeing, 12s ; picking, 3()s.;

transport, is.: wear and tear of implements. Is.; sundries, 2s.,

making a total of £3 lOs per acre. The returns are estimated

at 1,369 111. of seed-cotton at 'id. per lb. making £17 2s. 3d.

the gross return; and this, less the cost of production (£3 10s.)
leaves an estimated net profit of £13 12s. 'id. per acre. The
estimated profit from an acre of American Toole cotton is

£22 6s, 9rf., whilst the profit from llerlong variety is estimated

at £7 7s. Gd.

The live weight of cattle can be a.scertained by measure-

ment by employing the following fornmla: girth- x length in

feet X one of the following factors according to the quality of

the animal: for a working animal, 23; in the case of a well

fed animal fit for the butcher '27 should be used. The

product gives the approximate weight in Imjierial stones.
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PERENNIAL RIOE.
In West Africa, along the courses of the Senegal and ihe

Niger, there are tracts of land which, during the rains, are

often temporally flooded, but which, luring the greater part
of the year are e.vtreraely deficient in water-supply. In these

districts of alternating droughts and inundations, there grows
a remarkable graminaceous plant known as perennial rice.

An article by M. Yves Henry, Directeur d' Agriculture
des Colonies Franijsises, published in /,' AyrifuUure Pratique
des Payf Ckauds, for December 1911, describes the botanical

and agricultural characteristics of this species, and although
the information there presented does not directly concern the

majority of the West Indian islands, the high degree of

interest attaching to the subject renders it desirable to

publish the following abstract.

The seeds of perennial rice germinate under moist

conditions in about si.x days, aerial shoots are given otT and
the root system which at first is normal soon becomes greatly
modified by the gradual formation of a rhizome or under-

ground stem. Ordinarily the aerial shoots do not fructify

during the first year, but the time and extent of fruiting

appear to be largely determined by the regularity and
amount of flooding that the crop receives. One of the

difiiculties in cultivating this crop is the unevenness in the

ripening of the grain as a result of the irregular submersions

under natural conditions.

During the dry season the plant's existence depends

entirely upon the rhizome which appears capable of resisting
inordinate extremes of drought and moisture. On the retreat

of the water the larger aerial shoots become layered, and it is

the custom of the natives to graze then their cattle on these

fields. The animals feed upon the layered straw which forms

a protective carpet for the developing shoots below. Chemi-
cal analysis shows this -straw to be nutritious: it is particularly

brittle, however, and exceptionally rich in silica. It has been

decided to utilize the coarser stems as a source of fibre for

paper-making and, in the article referred to above, the

practicability of the scheme is supported by a reference to

the facilities for transport occasioned by the close proxi-

mity of large water-courses.

The grain is used as food by the natives. It is said not

to be sufHciently plump for exportation, though hybridization

experiments are in view, which may result in the breeding of

a perennial rice possessing several dillerent features of very
considerable economic importance.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
The month of February opened with very little, if any

improvement in business, over the preceding month, or even

over the closing months of the old year, and this dullness

prevailed till the last week of the month, when an improved
business tone was apparent both in the increased number of

buyers, and in the demand for the several products. Several

drugs and chemicals have commanded higher prices, but with
the exception of sarsaparilla and lime juice, few alterations

have occurred in products affecting the West Indies.

QmOER.

At the first spice auction on February '>,
92 packages of

Cochin were offered, and sold without reserve, f7s. to 47s. Grf.

per cwt. being paid for small cut limed, and 25s. 6c/. for

good rough to cut brown Calicut. A week later, namely on
the 12th, ginger met with no demand; 231 bags of washed

rough Cochin were lirought forward, and bought in at 42s.

per cwt. On the 19th ginger was represented by 47 baga
only, of dull washed Jamaica, which sold at 48s. 6<i- On the

26th the otl'erings at auction were 259 bags of washed Cochin,
80 of these found private buyers, and the remainder were

bought in at .34,s-. per cwt.

NDTMEGS AND MACE.

Nutmegs have been in steady demand throughout the

month; on the 12th 34 packages of West Indian were sold

at the following rates: 93's 5|(i., and lOO's to 105's 5^d,;
66 packages of Eastern were also sold; limed 56's to 65'3

fetching 7kL, to 9'/. 76's 6ic7., 98^s 6d. and 130's, od.

A week later prices for West Indian had advanced \d. to

^d. per lb. at which rate 330 packages were sold out of

343 offered. On the 19tli of the month mace was repre-

sented by -59 packages of West Indian, 2s. to 2s. id. being

paid for sound and l.s. 9'/ to 2s. 3d. for broken at which
rates the whole consignment was sold. There has been no

demand for pimento or arrowroot.

SARSAPARILLA.

For this drug, prices have advanced during the

month. At the first auction on the 6th the offerings were
as follows: grey Jamaica 1 1 bales, Lima Jamaica 4 bales,

and native .Jamaica 14 bales. The whole of the

grey Jamaica and Lima Jamaica were sold, and of the

native Jamaica 4 only out of the 14 offered found buyers
at Is for fair red, and lOd. for fair palish red slightly mixed.

The 1 1 bales of grey Jamaica fetched from 2s. Id. to 2s. '2d.

per Hi), which was from 2d. to 3d. per lb. advance on previous

prices; Is. lOd. per tt). was the price paid for tlie 4 bales

of Lima Jamaica A fortnight later, namely, on the 20th, the

offerings amounted to only 4 bales of grey Jamaica and

10 bales of Mexican, for the former 2s. id. per ft), was paid
for fair, and 2s. 5d. for good beardy. The Mexican was not

disposed of.

KOLA, OAS.SIA FISTDXA, LIME JUICE, LIME OIL.

In kola there has been a steady demand during the

month, and good prices have been realized, at the beginning
of the month as much as od. per ft), was the quoted price for

good West Indian halves. At auction on the 20th the offer-

ings amounted to only 3 bags, all of which were sold, i^d.

being paid for good West Indian whole nuts and halves, and

id. for slightly mouldy. Of Cassia Fistula 37 packages
were offered at auction on the 6 th, and 15 of Java, fair fresh

pod somewhat lean, were .sold without reserve at 17s. 6c/.

Lime juice has maintained a firm position throughout the

month, at the first sale some 16 packages were offi-red, but

two hogshead only were disposed of at Is. i^d. per

gallon for good pale raw Dominican. A week later

good green raw West Indian, was quoted at Is. Id.

and at the end of the month it was reported that

in consequence of its scarcity, good raw West Indian would

fetch 2s. if obtainable. Only one tin of hand pressed
Dominica lime oil was offered at the first auction on the 6th

and it was sold at 9s. 9c/. per lb. On the 20th 6 packages
were offered, namely, 2 of hand pressed St. Lucia and

4 of distilled St. Lucia, the former realized 1 Is. 6d. per lb.

and the latter Is. id. per R).
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MARKET REPORTS.

London.—Thb West Ikdia Committee Circular,

March 11, 1913; Messrs. E. A. De Pass it Co.,

February 28, 1913.

Abrowroot— ;!'(/. to i'ld.

Balata—Sheet, 3/3 ; block, 2/2i per ft.

Beeswax—£7 r.'.s. 6rf. to £7 15s.

Cacao—Trinidad, 73/- to 81/- per cwt. ; Grenada, 67/-

to73/-: Jjuiiaiai, 63/- tn 70/-.

Coffee—Jamaica, 68 6 ti> 84 -.

OoPBA—West Indian, £2ri 5s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, lUd. to 20rf.

Fruit—No quotations.
Fustic—No quotations.
GlKOER— t.'uiet, 46s. U> 63s.

I8IN0LASS—No quotations.
Honey—No (juotations.
Lime Juice—Raw, 1,5 to 1/8; concentrated, £20 to £24;

otto of limes (hand-pressed), 10/- to 10,6.
Logwood—No quotations.
Mace— 1/9 to 2/9.

Nutmegs—5|d. to S^d.
Pimento— 2irf. to 2frf.

Rubber—Para, fine hard, 3/lOJ; fine soft, 3/10; Castilloa,

;'i/6 per R>.

Rum—Jamaica, 2/3 to 6/.

Sugar-Crystals, 16/6 to 19,3; Muscovado, 11/- to 14/-;

Syrup, 11/6 to 13/3; Molasses, no quotations.

New York,—Messrs. Gillespie Bros. <fe Co., February

21, 1913.

Cacao—Caracas, 15c. to 15*c.; Grenada, 14|c. to 15c; Trin-

idad, 15|c. to 16|c. per ft. ; Jamaica, 13c. to 13|c.
Coco-nuts—Jamaica, select, $.ll-00 to $32'00; culls,

$2000 to $21-00; Trinidad, select, $32'00 to $3400;
culls, $20-00 to $21-00 per M.

Coffee—Jamaica, 13^c. to 16c. per ft.

QiNOER—8|c. to 12c. per lb.

Goat Skins—Jamaica, 60c. ; Antigua and Barbados, 48c. to

50c. ; St. Thomas and St. Kitts. 44c. to 46c. per lb.

Grape Fruit—Jamaica, $2-75 to $325.
Limes-$6-00 to $6-75.

Mace— .^0l•. t' > 57c. per ft.

Nutmegs—llO's, 13c.

Oranges—Jamaica, $2 00 to $225 per box.

Pimento—4c. per ft.

Sugar—Centrifugals, 96°, 3 450. per ft.; Muscovados, 89°,

2-95c.; Molasses, 89°, 2-70c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant >1e Co., March 17,

1913.

Cacao—Venezuelan, SKVOO per fanega; Trinidad, flS'oO
to $16-00 pir fiincg.i.

Coco-nut Oil—$103 per Imperial gallon.
OiFFF.E—Venezuelan, 15c. per ft.

Copra-$4-50 per 100 ft.

Dhal—$4-25.
Onions-$1-50 to $.-;00 per 100 ft.

Peas, Split—$6 00 to $6-25 per bag.
Potatoes—English, $1-50 to $1-75 per 100 ft.

Rice—Yellow, ^bb't; White, $6-75 to $7 00 per bag.
Sugar—American crushed, no quotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

March 22, 1913; Messrs. T. S. Garkaway &, Co.,

March 22, 1913.

Arrowroot—$6-00 to $7-50 per 100 ft.

Oacao—$12-00 to $12-50 per 100 ft.

Coco-nut.^?—S16-00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, $75-00; Cacao manure, $48 '00
to $50-00; Sulphate of ammonia, $85-00 per ton.

Molasses—No Quotations.

Onions—$1-80 to $6-00 per 100 ft.

Peas, Split—$6 00 to $6-25 per bag of 210 ft.; Canada
$3-00 to $4-50 per bag of 120 ft.

Potatoes—Nova Scotia, $-.'-75 to $3 00 per 160 ft.

Rice—Ballam, $6-20 to $5 25 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wieting & Richter, March

15, 1913; Messrs. Sandbacii, Paekei; i Co.

March 14, 1913.
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The Improvement of West Indian

Pastures.

HE term 'cultivated land' is, perhaps, an

.unfortunate one, because it tends to induce

[a feeling in the popular mind that pasture
land belongs to the category of uncultivated things, and

may be left to look after itself And it must be

admitted that casual inspection in the West Indies

will often appear to confirm the impression, though
a technical consideration of the matter will soon make
it evident that the conditions of ]i.i,sture land are

extremely complicated and artificial, and respond in

a remarkable degree to well-applied inethods of cultiv-

ation and care.

Some idea of the complicated relations that e.xisfc

in a pasture can be got from the fact that there may be

prPFpnt as many as 1,000 plants to the square yard.

In West Indian pastures these plants are mostly of one

species whose similarity as regards habits and require-

ments greatly augments the struggle fur existence.

Moreover amongst the animals which consume the

vegetation, complicated relations exist, which increase,

and detnand more skilful adjustment, in proportion to

the density of the animals over a given area.

In proceeding to enumerate practical mutliuds for

the improvement of pastures, it wjll be convenient to

regard the subject in two ways, first from the point of

view of the productive powers of pastures, and secondly

from the standpoint of their hygienic characters. It is

proposed to deal with the former aspect first.

In considering the productive or purel}' agricul-

tural characters of West Indian pastures, the circum-

stance that the best land is under arable cultivation

must not be lost sight of The significance of this

fact lies in the necessity for improving the soil condi-

tions of existing grass land. Water-supply is of primary

importance. On some pastures, particularly during
the rainy season, excess of water and drainage may be

the leading problem. The beai'ing of stagnant water

upon the h3gienic characters of a pasture will be con-

sidered in due course, but it may be pointed out, in

the present connexion, that the removal of excess of

water greatly modifies and improves the vegetation,

and lessens the ill-effects of drought. More fre-

quently it is the want of rain that is the

chief trouble. Irrigation is generally out of the
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question, and the only other way of ameliorating the

soil conditions is by the application of organic

manure with a view to increasing the reten-

tion of moisture through the accumulation of

humus. Closely connected with this matter is the

question of manuring generally. The feeding of

artificial foodstuffs to the animals is the most

satisfactory way of increasing the supplies of plant

food, for one-half of the nitrogen, two-thirds of the

phosphoric acid, and nearly the whole of the potash fed

in the food is excreted in the f;pces as manure.

Mineral fertilizers arc often of considerable value too,

though few definite experiments have been conducted

with them in the West Indies. I'rovided that the

conditions of water-supply are good, nitrate of soda is

likely to stimulate the vegetative growth of grasses;

basic slag has also proved useful on heavy land under

pasture, chiefly, perhaps, on account of the free lime

it contains and the occasional lack of phosphoric acid in

clay soils. Potash manures are known to stimulate the

development of leguminous plants in a marked degree,

and finally free lime and even common salt e.\ert

a favourable influence under certain conditions.

These facts however are, to a large extent,

secondary matters compared with the thorough estab-

lishment of the pasture in the first place. The

preliminary cultivation before the planting of the land

la extremely important, for on this depends the nature

of the first year's growth which will indicate the future

success of the established ley. Nor should cultivation

be restricted to the preparation of the land. A pasture,
like cotton or sugar-cane, is a growing crop. It

demands careful interculture. This should consist

of frequent weeding, and scratchings with a light

harrow. The weeding lessens competition and the

harrowings spread the faeces of tethered animals and

remove dead grass stems, thereby letting in air and

sunlight.

Lastly we have to consider the \egetation itself

from the point of view of improvements in regard
to the establishment of pastures. In proceeding
to this question it will be neces.sary to under-

stand that our definition of a pasture is intended

to include land planted in both perennial and annual

fodder plants. It seems that in the West Indies the

intermediaries between a permanent ley and an annual

ley are not fully recognized. For this reason little

attention has been devoted to the judicious intermix-

ture of grasses of varying periods of duration and

habits, of which the object is to reduce competition and

govern growth, so as to produce a maximum but evenly

distributed yield throughout the year. The important

characteristics to be considered in pasture grasses are

duration, dejith of root system, tall and tufted habits,

and adaptability to certain soils and climatic conditions.

The nutritive value of the species is an important

matter as is also the question of inclusion of legumin-

ous plants.

In the Tropics there is no large selection of

pasture plants to drawn upon such as exists in tem-

perate countries, but there is a considerable number

of grasses. Useful annuals like Eragrostis ahyssinica

(tetf) and Panicum Colonum occur in the West

Indies, and also well-known perennials like Panicum
viaximum (Guinea grass), Sporobolus indicus (bed

grass), Pas2)alui)i conjugatum (sour grass), Panicwm

?)iM<ici(TO(Para grass),
—which is the most nutritious of

them all—and Andropogon caricosus (liay grass)
—

a plant very rich in soluble carbohydrates. There is

also the little creeping trefoil {Stylosayithes procwiii-

hens) which is seasonal in habit but apparently useful

as a fixer of atuiospheric nitrogen. These examples

by no means exhaust the list of plants that are avail-

able, and it would seem not improbable, that after

a few trials and systematic observations had been

made, more accuracy and precision might be

introduced into the selection of planting material

for pastures of varying duration. For the question

of temporary pastures is of much significance,

since by means of theiu it might be practicable to

increase the present area under grass through the

introduction of leys forming a rotation with sugar-cane,

cotton or provision crops, a practice which has already

been adopted by some of the successful land-holders in

St. Vincent and elsewhere. The full significance of

this suggestion will be better appreciated in due course.

Turning now from the productive characters of

pasture land to considerations of animal hygiene, we

are first of all met by the great problem of tick eradi-

cation. The serious nature of the problem needs no

explanation. The general methods of prevention and

cure are also familiar. The chief difficulties lie in their

application. In considering tick eradication it is

necessary to bear in mind that some ticks are contin-

uous feeders, whilst others are interrupted. It is the

latter which mainly influence the hygienic characters

of pasture land, since the grass becomes infected, which

results in the oomnmnication of the pest to animals

newly arrived. Prevention lies in the resting of these

infected pastures. But as already indicated the area

at present under grass leaves no margin for the

closing up of fields, and then again the absence of
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fences puts difficulties in the ways of etlicient

quarantine. The best solution would appear to lie in

the establishment of temporary leys as already sug-

gested. The intermediate cultivation would eradicate

infection, whilst the crop produced would pay for the

application of the measure and at the same time

bring in a taiigiblc financial profit. In a matter such as

this, and also in the matter of curing tick infestations

by spraying or dipping, united action is essential. The

attitude of the owner who says he will not act unless

others do, has much to support it, and if sufficiently

strong should be effective in the long run in arousing

public opinion to the necessity for siiingent legislation,

Another point which should not be lost

sight of in connexion with the subject of ticks

is the varying susceptibility of difierent breeds

of cattle to the pest. It does not directly con-

cern the improvement of pastures but may be

noted here. A correlation has been found to exist

between the characters of the hide of animals and

susceptibility. The Zebu hide seems to be more

resistant than that, say, of the Hereford. It would

appear to offer greater mechanical resistance to the

bite and it is believed that the greater secreting

powers of the sebaceous glands in the Zebu give rise

to conditions that are repellent to the parasite.

Reference may also be made briefly to other

diseases with which pastures become infected. 'Husk'

or 'hoose' is caused by a worm parasite of the throat.

This organism, like the hook worm which infests the in-

testinal tract of many animals, spends a part of its life-

history on pastures provided that conditions are suffi-

ciently moist. The pi'evention of these complaints there-

fore depends largely upon efficient drainage. Of the

contagious diseases of bacterial origin anthrax is one

of the worst. Pastures in which eases have recently

occurred should be ploughed up and other crops plant-

ed for several years.

In conclusion it is well to bear in mind that quite

apart from the production of fodder and of healthy

surroundings, a pasture should afford the animals

a certain degree of comfort. Provision of shade is

desirable and a suitable tree for this purpose is

the Saman {Pithecolobium savian). Incidentally the

pods of this tree are nutritious and are much

enjoyed by cattle. Drinking w-atcr is also appre-

ciated by the animals in the field, though care has

to be taken to keep it clean and free. from infection.

Not the least desirable feature of a pasture is an

efficient fence which, as already pointed out, aids in

preventing the introduction and spread of disease:

it also renders superfluous the unnatural custom of

tethering and the constant worrying of cattle-minders,

thereby increasing the comfort of the animals and

improving the pasture through more regular and even

grazing.

SUGAR INDUSTRY.

THE POSITION OP THE AUSTRALIAN
SUGAR PRODUCERS ASSOCIATION.
The editorial in a recent number of the Australian

Sugar Journal (February G, li)I3) considers the position of
the above organization in relation to the Au.stralian sugar
industry as a whole. It is pointed out first of all that the
Association is based on the assumption that the interests of

cane grower and sugar manufacturer are identical on every
feature of the industry save alone the one critical que.stion of

the price of caiie. A shortage in the supply of cane is

ruinous to the manufacturer; any failure in milling capacity
must react disastrously upon those who have cane to sell.

The value of meetings of the Association in tlie adjustment
of these relations, has evidently proved as great as the

benefits derived from the activities of the organization in

following up, and guarding the interests of the Association

in matters of political policy and economics, particularly as

rej'ards labour questions and the law of supply and demand.
Another development which this combination of

growers and manufacturers has made practicable, is the

establishment of a powerful cooperative insurance com-

pany, which provides for the mutual protection of all its

members against claims under the Employer's Liability Act,
and the covering of all fire risks over estate and mill buildings
and the growing crops. Another object vifhich the Association

has achieved is the establishment of its own monthly news-

paper, which is accepted as an authoritative exponent of the

views of all classes of sugar producers.

Finally, there is no part of the society's movement which
has received more careful consideration (though the object has
not yet been attained) than the establishment of fully

equipped experiment stations, such as those to be found in

Hawaii and Java. Questions of cane varieties, combating
of pests and diseases, choice of manures and cultivation,
rank side by side with those of chemical and machinery con-

trol, and the appointment of technical advisors to visit the

central factories

Interesting facts are presented in the Agricultural Joiir-

nal of the Union of South AJrica, for January 191.i, in

connexion with the cultivation of the sugarcane in that

country. Since the climate of South Africa is only .-emi-

tropical the planter has to wait two years for each crop The
settler desiring good sugar land judges the soil by the vege-

tation, the more luxuriant it is, the better. In starting
a plantation the wild vegetation has to be cleared; this may
cost from 30s. to £G per acre. Tops of old cane are planted,
and they sprout in about three days, but as already stated

take two years to mature. The yield is from "Jl tons to

30 tons of cane per acre.
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FRUITS AND FRUIT TREES.

VANILLA CULTIVATION AT ST VINCENT.
The following account of a recent visit paid to an

estate in St. Vincent, by the Agricultural .Superin-
tendent, is of considerable interest and inipurtance, in

view of recent efforts to extend the vanilla industry in

the West Indies, particularly in Dominica (see Report
on the Agricultural Department, 1911-12), in Nevis,
and in the island at present under consideration.

Seine years ago the Agricultural Department of

St. Vincent imported a number of plants of vanilla
{
Vanilla

planifulia) from the Seychelles. A few of these were distri-

buted to Mr. V F. Huggins of Bellewood estate, who has

since propagated from thein, and established a small cultiva-

tion. After making a number of experiments involving
diflferent methods, Mr. Huggins has devised a system
whereby he obtains fairly good results, notwithstanding that

his estate is situated at an elevation of 1,.500 feet in the

mountains, and has an average yearly rainfall of over

120 inches.

The annual output of the estate is now about 40 R). of

pods, which realize, on ail average, 2s. less per lb. than the

best grade.s on the market. With the new drying house
that he has recently built, Mr. Huggins hopes to obtain

still better results. The lands are surrounded by high
hills covered with forest. The vanilla vines are planted
in small sheltered clearings in the forest where the

soil is of a good depth, light, and rich in vegetable
matter. After many trials in the endeavour to find a satis-

factory support for the vines, it was found that they thrived

well on stems of the tree fern {Cyatkea ar/>orta). These

plants were found to be very durable and did not require

renewing for .several years. Tree fern stems are therefore

used in preference to live or dead posts. Mr. Huggins,
however, is trying at the present time a trellis sy.«tem, using
Page wire fencing, to which are tied rods of 'Roseau' grass

{Gyneriwn saccharnklts); but it is too early yet to .judge
whether this method will prove a success.

In cutting tree ferns for support, the oldest ones that

can be obtained are selected, and cut into posts 7 to 8 feet in

length so as to allow, when set up, a height of 6 feet out of the

soil. Holes are bored horizontally 1 foot apart through
each post, and at right angles to each other. Through these

holes are placpd pieces of 'Ro.seau' cane, so arranged that about
8 inches of the cane protudes on each side of the post.

Additionil support for the vines is thereby provided. The

posts are arranged in rows (i feet apart.
The cultivation and pruning of the vines as well as the

pollination of the flowers are conducted along the usual lines.

The pods produced are of good size and shape and measure
from 8 to 10 inches in length.

It is in the curing of the pods that there appears to be

some divergence from the methods described in publications
on the subject. After being picked, the pods are scalded in

water for a few seconds, the time I>eing judged by counting
from 1 to 8 slowly. After being drained, the pods are

wrapped in the leaves of a native large-leaved aroid called

'Chainey', and placed in a box for four or five days to

ferment. When the pods have assumed a soft brown 'maroon'

colour they are taken out and placed on leave.s in the drying
house. This ilrying house is well ventilated, and arranged
with shelves covered with !inch mesh galvanized wire-netting.
The pods are spread out in a single layer and constantly
'smoothed' and turned until they assume a very dark-brown

colour, silky feel; and possess a supple consistency. They
are then sorted into lengths and grades and packed in bundles

in tins.

Mr. Huggins states that quite 25 per cent, of his pods
split in curing. This he considers to be due, in a large

measure, to the difficulty of picking each pod at just the right

stage of ripeness.
After several years of close attention Mr. Huggins

appears now to have successfully surmounted most of the

ditticulties he encountered in the beginning, and must be

complimented on the satisfactory result of his persistent
efforts towards the establishment of a small vanilla industry.

Notice of Judgement No 1940 issued from the Office of

the Secretary, United States Department of Agriculture,
concerns the case of misbranding of vanillin powder. The

product was labelled: Vanillin powder—A Substitute for

Alcoholic E.vtract of Vanilla. Analysis of a sample '>f the

product by the Bureau of Chemistry showed it to be com-

posed of vanillin, 063 per cent., coumarin (the flavouring
constituent of tonka bean) 0-31 per cent., and qualitative
examination showed the vehicle or diluent consisted of corn

starch 45 7 and cane sugar 4 9.'5 per cent. The defendant

company entered a plea of guilty to the information, and the

court imposed a fine of §.50.
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THE PRODUCTION OF HYDROCYANIC
ACID IN PLANTS AND SEEDS

Keference has been made from time to time in this

journal to the poisoning ol cattle thiough eating sorghum or

Guinea corn, one of the last instances being in the issue of

January 20, 1012, where a description was given of a case

in Queensland, in which cattle feeding on young sorghum grow-

ing on a rich soil were poisoned, whilst others feeding on sorg-

hum, all of the same age, growing in adjacent areas on a much
less fertile soil, remained healthy. Tlii- circmstance led to an

investigation in which sorghum was grown in a very sandy

soil, both unmanured and manured with nitrate of soda; the

re.sults showed that the manured plants always contained the

greatest amount of hydrocyanic acid, and that sorghum

grown in very rich nitrogenous soils cannot be safely used for

feeding stock until the plants are about to set seed. L'Ai/ri-

cuUurf Pratique dcs Fai/x Chai'ds, for August 1912, after

referring to observations as to the poisonous nature of young

sorghum in India and Algeria, gives detailed consideration to

Ihe case in (^'ueensland, and draws attention to the rather

useful suggestion that young sorghum might be safely fed to

stock if it is first mixed with dry forage
Further evidence, if it is needed, of the danger of young

sorghum as a cattle food, is to be found in the A;/ricultuval

Gazette of JVeir South Walef, for September 2, 1912. Here, in

dealing with a specific instance of poisoning, it is stated that

the affected animals were saved, in all cases wherr the remedy
was applied before convulsions had set in, by ilrenching them

with a mixture consisting of; aromatic spirits of ammonia 1

lo 2 oz., nitrous ether 1 to 2 oz., water 1 piiit. This was

a treatment in emergency, 'and proved as .satisfactory as

circumstances permitted.' The article proceeds to quote the

recognized antidotes for hydrocyanic (prussic) acid poisoning
in cattle; they are: subcutaneous injection of

,r\, grain of

atropine: subcutaneous injection of ether (.5 to 10 o c);
a mixture of ferrous and ferric salts w ith magnesia, given as

a drench.

The effect of manures on the amount of hydrocyanic
acid in plants or the parts of plants receives additional

interest from the work that has been done in connexion with

the formation of this and other poisonous substances in seeds.

Articles appear in the Atnicidtural JWws, Vol. XI, pp. 63

and 104, dealing with investigations carried out at the

Lome Agricultural Experiment Station with species of

Phaseolus such as the haricot bean {P. '•(t/yacj.s) and

P. iiiidti1i<yriis. In the experiments, the amount of non-

protein nitrogen, as a measure of the toxic principle in the

seeds of these plants, was compared in seeds from unmanured

plants with that in seeds from plants receiving such manures

as nitrate of soda and superphosphate The quantities of non-

protein nitrogen present were always least when manure was

used; so that if these are taken as a measure of the hydro-

cyanic acid present, manuring appears to decrease the

amount of this substance in seeds— a result that is the

reverse of the case of the formation of that body in sorghum
stems. The matter goes further for, as is explained in the

A'jticultuval Ned'!!, Vol. XI, p. 104, this fact of the decrease

of non protein nitrogen in seeds, through manuring, affords

an explanation as to why medicinal plants in cultivation

with the aid of nitrates are less rich in alkaloids than the

vild plants.
In considering these results, it i> only fair to state that

recent work on the occurrence of hydiocyanic acid in plants
dtscribfd shortly' in the Journal of tli<- Chemical Sucieti/,

November 1912, p ii, 1085, indica'.es that the method u.sed

for determining the proportion of the acid present often gives
result.s that arc far too high, because of it* formation during

the process of ordinary ways of analysis. It is of some-

interest, too, that an abstract on the same page indicatea-

th^t the amount of the acid in sorghum may be lessened by
inoculating it with various aromatic substances.

To return to the gi-uoral matter, this may l>e given,
additional interest by considering the fact that many
seeds, when germinating, produce hydrocyanic acid, and
that the amount of this may be changed by altering
the conditions surrounding the developing embryo. An
abstract of papers in Nature for February 22, 1912,

pays attention to work which has shown that such seed&
form an increased quantity of this acid when exposed
to light or to an atmosphere of carbon dioxide; whilst

the amount is decreased in darkness or the ab.sence of

carbon dioxide, unless a carbohydrate such as dextrose is

present, when actually a considerable increase takes place.
The last fact has led to the suggestion that the sugar
(dextrose) acts with inorganic nitrogen, probably present afr

ammonia, to form hydrocyanic acid directly or indirectly.
The abstract gives attention, further, to a more recent

investigation, in which the formation of hydrocyanic acid by
.sprouting seeds of linseed (Limtmu s(7«/t.ss/»iw»i) and sorghum
was largely increased by adding 1 per cent, of ammonium
chloride to the water supplied for germination. Hydrocyanic
aoid is not present at the commencement of the germination ot

sorghum; it is found after some growth has been made, and
as soon as chlorophyll begins to appear. Ammonia is present
in sorghum seedlings before hydrocyanic acid is detected,
and there is an increase in the amount of the latter substance

as the quantity of ammonia in the plant increases.

As may be inferred from part of what has been said

above, hydrocyanic acid (or at least the cyanogenetic glucoside
which produces it) is present in linseed; this accounts for the

well-known fact that cattle are sometimes, though very rareljv

poisoned by eating linseed meal—a circumstance to which,

attention has been given in this journal. The poisoning-

generally takes place, however, in a very irregular way, one
or more animals being atiected whilst the others remain ia

a normal state of health. Some light is thrown upon the

varying action in the difl'erent animals in a paper presented

recently to the Durham University Philosophical Society,
which is abstracted in the Experiment Station Record issued

September 30, 1912. The investigation consisted in subjecting-
linseed meal to temperatures apiiroaching those of animal life

and collecting and examining the volatile products, when it

was found that the amount of hydrocyanic acid among them.

was dependent on the quantities present of cyanogenetic gluco-
side (glucoside producing hydrocyanic acid) and of enzymes,
the temperature and degree of acidity of the liquid contain-

ing the meal, and on the presence or absence of certairt.

other substances. These facts led to the conclusioii-

that in normal health the acidity of the stomach of an.

animal is too high for the production of the poisonous acid,

but that it may be produced under abnormal circumstances

such as when the meal is fed to an animal suffering front

indigestion of such a peculiar character that the food is not
made acid. If this supposition is correct, it forms some-

explanation of the very rare, but puzzling, cases of the

poisoning of cattle by linseed meal.

Finally reference must be made to a description of

work in the Journal of the Board of Ayrictdtiin- for

November 1912, which was designed to ascertain if the-

activity of the enzymes upon the cyanogenetic glucoside in

linseed is greater when it has passed through the hot press

process than it was before. The results, stated shortly,

show that the hot press process does not either in«re»se ot

decrease such activity.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

xvnte as follows, under date March 2'\ with reference
1)0 the sales of West Indian Sea Island cotton :

—
Since our last report, about 100 bales of West Indian

Sea IslanH rottnn have been sold, chiefly St. Vincent 22d. to

2i'l., Barbados I9},d to 20(/. and St. Kitts at 2()d.

The market remains ver\- firm for the finer rjualities,

particularly St. Kitts and St. Vincent; the coarser stapled
Jots do not find a ready sale.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending March 22, is as follows:—
There was a continuance of the demand for the odd bags

of Fine to Fully Fine off in preparation at prices ranging
from lOo. to 19c., resulting in sales of upwards of 6.50 bales

during the past ten days. Of these sales about 300 bales

were included in our last report. There was also .some

inquiry for the Planters' crop lots, resulting in the sale of 60
bale" Ifaniliii at 32c. The buying was for England and the

Cintinent, but principally for the former.

In consequence of the above demand, the Factors are

less willing sellers of the cotton off in preparation at the

decline quoted, a.s such sales have entailed serious loss on the

planter, being below the co.st of production.

We quote, viz:

.Extra Fine 28c. to 29c. = 16d. to 16.W. c.i.f., i o per cent:

Fully Fine 26c. to 27c. =
14|i.

to \b\d.
Fine 25c.

Extra Fine off)

in preparation /

F'>"yFine.^'ff)l,Sc.to20c.in preparationj
Fine off in

")

preparation J

This report shows that the

Island cotton from the United
Manchester and Havre, up to March 22, 1913, were'421

bales, 721 bales, and 4,00.S bales, respectively.

'.h
4c.

18c.

= Uld.

13Jd.

= low. toll W,

lOhd.

total e.x ports of Sea
States to Liverpool,

NEW FACTS CONCERNING COTTON IN

AMERICA.
In a recently received Circular (Xo. 1 1 1 ) .jf the Bureau of

Plant Industry of the United Stale.s Department of .Agricul-

ime, information is presented in connexion with two interest-

ing subjects, ( 1 ) the new type of cotton called Durango. and (2)
a botanical abnormality of cotton in certain districts, which
consists in the presence of supernumerary carpels in coltoa
bolls Dealing first with the former subject, the publicatioa
defines Durango cotton as a new type of long-staple Upland
cotton recently introduced, and now w^ll acclimatized to the

irrigated conditions in the south-western States. The
superiority of the Durango variety lies in the fact that it

combines the desirable cultural qualities of short-staple
varieties with length and strength of lint formerly obtained

only from the so called Peeler varieties of the Delta region of

Mississippi and Louisiana. The defects of the Peeler cotton
are said to be absent from th'j Durango variety, which is

early and productive, and has abundant, uniform fibre.

The second subject referred to, that of supernumerary
carpels in cotton boll.s, is of particular interest in view of
certain observations in the W>st Indies on the occurrence of
bolls with five loculi in the Sea Island plants.

In its simplest form the abnormality consisted of
a solid, elongated wliitish body developed near the centre of the
boll between the placentae or tissue.s which bear the ovules.
In many instances, this body was divided into two to
five longitudinal compartments, resembling miniature loculi

which enclosed rudimentary ovules. In one district nearly
all the specimens were sutticiently well developed that they
contained rudimentary lint-covered .seeds, and in one specimen
norm;il seeds and lint had developed in one of tht.se super-
numerary carpels

The occurrence of the abnormality has been fairly

conclusively correlated with climatic conditions.

In conclusion it is pointed out that in some respects
the abnormality resembles that found in the navel oran"e.
There is a difference, however, in that the supernumerary
carpels of the cotton boll develop at the base of the placentae,
whilst in the orange they are produced at the opposite end
of the fruit.

A New Invention.—A description is given in the

Expcriiiii'it Siiio'oii Jiiiord, for December 1912, of a new
cotton picker, the mechanism of whiiih consists of all! inch

cylinder, 12 inches long, on which are mounted twenty
spindle shaft frames each carrying seven spindles, making
140 picking fingers in all. As the cylinder revolves, the

spindles are caused to revolve at high speed as they stand in

a vertical positinn, and the cotton wraps around them. Whea
they come to a horizontal position they are thrown out of

gear and the cotton is stripped of}" and passed to a basket in

the rear. It is claimed that this picker will do the work of

from ten to twelve men, requiring only a team and driver.
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WKST IXDIAN TALKS OF OLD. I'.y Algernon
E. Aspinall. Dia-Imorth & Co., London, 191 '.

In the preface to this interesting book the author refers to

the striking change which will come over the Caribbean Sea on

ihe completion of the Panama Canal. One result will be am

increasing number of visitors to the British West Indian

Islands, and the recounting of tlie history of these colonies in

the work under review will do much to engender increased

interest.

A book which deals principally with historical nuitters

is not to be expected to have any direct bearing upon the

agriculture of the countries of which it treats, but there

are several features of the work which shed light upon West

Indian industrial and social conditions of tlie present day.

The wars of the eighteenth century of which the scene

of action was largely these islands, may be taid to have had

an influence in the introduction of the different languages,
dialects and religions which exist to day even in the British

Islands, The names of many estates in St. Kitts and

Dominica reflect former ownership by another nation, whilst

the names of plants like Noyau and Tous-les-niois are

suggestive of early French occupation.

1 )uring the period of which the book treats we read of

the occurrence of hurricanes that caused a considerable amount

of damage to crops wMch were growing at the time. The

following description by the notorious (iovernor Kirk of one

of these unfortunate visitations is taken from Chapter II.

'The people having made good cropps, began to be in good
humour and they had allmost forgot their losses by the

I'rench (which hap'ned to them just before I arrived) but

to our great misfortune on the 29th of August last in the

night we had a terrible storm which is called here a hurricane,

Antigua has the least damage, yet they have suffered very

much; but in St. Kitts, Xevis and Montserrat most of the

houses are blown down, and those that stand are miserably

shattered, for my own part I have lost allmost all, I have

ever since I came.'

In connexion with tie description of the siege of Brim-

stone lliil indications are perceived of tlje prosperity of Nevis

during the early part of the eighteenth century, and in the

same chapter reference is made to the geological origin of

Brimstone Hill. In another chapter we read of similar

attempts to explain at that time the origin of Diamond Uock.

West Indian Tales of Old which affords fascinating

reading .should do much towards making the West Indies

more prominent, and indirectly have an influence in increas-

ing their agricultural prosperity.

The publication is well produced, the illustrations being

particularly good, iiead in conjunction witii a Guide to the

West Indies by the same author, it viill provide many striking

contrasts, and give the intending visitor to these waters an

iiliiminative idea of the West Indies past and present.

IIAKDHOOK OF TRINIDAD AND TOBAGO.
Prepared and published by a Couimittee of the Board of

Agriculture. Price 6rf. net.

The climate of Trinidad is more generally tropical than,

that of the other West Indian islands, and this combined

with its comparatively large size, accounts for the diversity of

cultivations and industries that exist in the colony. Tht

greater part of the handbook deals with purely agricultural

conditions, but reference is also made to the population, the

towns, to the various institution.s, and to the facilities of

internal communication, A remarkable feature of Trinidad's

population is that one-third of it is comprised of East Indians

or descendants of East Indian immigrants, who have been

specially introduced for estate laliour. The remaining
two-thirds consist of Europeans of British, French and

Spani.sh descent, Chinese, Portuguese from Madeira, and the

West Indian black and coloured races. It may be aptly-

stated that here the 'East meets the West.' For some time

considerable attention has been given in Trinidad to all

matters which tend to develop its own natural resources.

In the publication under review an account is given of the

constitution and activities of the I)epartment of Agriculture,,

the Board of Agriculture and the Agricultural Society. The

part of the handbook which describes the agricultural pros-

pects of the colony gives an account of the present status of

the cacao, sugar and cotton cultivations. Special mention is-

made of cotton cultivation in Tobago, and of the enormous

development of the cultivation of cacao during late years ir.

Trinidad. At present there are over 700 plantations having
an area of over 300,000 acres. In 1910 there was exported

5i million pounds of cacao of the value of £1,2.30,097.

Among other crops that are cultivated in Trinidad on a large
scale may be mentioned bananas, coco-nuts, rubber, rice and

vegetables. Thus is very great the diversity of tropical

cultivations in this colony. But Trinidad's wealth is not

entirely agricultural. The petroleum oil industry is now well

established, and asphalt, hitherto the most valuable of the

mineral products, \ ields an annual revenue to the public funds,

of from £4.5.000 to £50,000.

The part of the handbook dealing with Trinidad concludep^

with a chapter on how to start a cacao estate. It is pointed
out that in Trinidad the most generally employed method

of bringing cacao cultivation into bearing condition is the

contract system. This system is controlled and regulated

by a statutory Act known as the Agricultural Contract -

Ordinance, which governs the relations between owner and
contractor. Briefly it provides that in consideration of

a certain price (usually 1.?.) per bearing cacao tree whiclr

is to be paid the contractor at the end of a certain period

(usually five years) and in return for ground provisions growa
on the land in the meantime, the contractors enter into-

possession of the land for the specified period and undertake

to plant and maintain in a husbandlike manner the cacao

cultivation which is permanently to occupy the land.

The latter part of the handbook is devoted to a des-

cription of the neighbouring island of Tobago. The advan-

tages of this Colony as an opening for the investment of

capital are clearly indicated, but due warning is given to

intending settlers to visit the various districts and become

familiar with the local conditions before investing money.

The attractive nature of both Trinidad and Tobago as

a colony for those in search of sport and the lighter [ileasures

appears to be as great as the opportunities attbrded by these

islands to intending agriculturists and men of commerce.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naminir, should b*- addressed to the

Oommissioner, Imjjerial Department of Agriculture,
£arbados.

All applications f.^r i-o^.i^s of the 'Agriculiural
Uews' should be Mdc^I^s^e<i to the Agfnt.s and not; to

tbhe Department.

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

IBridgetown. Lovdon Agents: Messrs. Dulau & Co.,

S7, Soho Square, W. The complete list of Agents
"will be found on page 3 of the cover.
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•fiost free 2(Z. Annual subscription payable to Agents,
2s. 2d. Post free, 4s. 4d.

G
^gruultural Driui)

Vol. XII. SATURDAY. APRIL 12, 191.3. No. 2Se..

NOTES AND COMMENTS.
<Dontents of Present Issue.

The editoinal in this number deals with the subject
of The Improvement of West Indian Pastures. The
Btnatter is dealt with from the point of view of the

productive powers and hygienic characters of grass

3and.

On page 117 appears an article concerning the

jprodtiction of hydrocyanic acid in plants and seeds.

Under the caption Book Shelf, on page 119, will

1)8 found a review of West Indian Tales of Old and of

a Handbook of Trinidad and Tobago.

The subject of root borers and other grubs in West

Indian soils is continued from the last isstie of the

Agricultural News under Insect Notes, on page 122.

Recent results in connexion with soil sickness and

partial sterilization are abstracted on page 12:5.

The Fungus Notes, on page 126, describe the

present position in regard to the parasitology of the

red rot fungus of the sugar-cane. Results obtained

recently in the West Indies will be given in the

succeeding issue of this journal.

Osmosis in Soilsv.

Hitherto the mbveraents of water in ihe soil have
been at.tnbuteil to gravitation, caj>ill.iiy action and
heat. To these must now be a'ided osmotic pressure.
Two abstracts in iheJowrani of the Chemical Society
(February 191:5) oniain the results of recent work oa
soil osmosis by Hynde and Bates. The chief experi-
ments consisted in determining the rise of water in

clay c lis of varying thicknesses fitted with capillary
tubes. The pre-deterniined capillary rise of each
solution was deducted from the total rise, the remainder

being the osmotic rise. The osmotic pressures obtained
with the thickest layers of clay were the highest, but)

the concentrations of the soil solutions were also

highest in these cases. It is calculated that about
two metres thickness of clay would be a perfect;

semi-permeable membrane. In all cases the osmotic
rise at .36 -5' was somewhat higher than at 167 C.

It is suggested that osmotic effects pky an

important part in agricultural operations, particularly
on heavy clay subsoils. Tillage, drainage, manuring
and mulching, by favouring bacterial action, increase
the proportion of soluble matter in the soil, and there-
tore the amount of moisture which is raised osmotically
through the subsoil. The same effect may be brought
about by the addition of mineral fertilizers and such
substances as gypsum and talt which are not directly

plant foods.

The third and concluding article on Wattle Bark

is presented on page 127.

The Trade of Dominica.

At a recent meeting of the Legislative Council of

Dominica, His Honour the Administrator, in the course
of an address. Congratulated the Council on the steady
progress made by Dominica during the past ten years.

He said the returns that had been furnished
him showed that the total local trade of the island for

the year 1912 was valued at .£291,.S.>() (£148,977 for

imports and £142,:57:i for exj)orts) compared with
£243,241 (£142,.).36 for imports and £1(M),70.5 for

exports) for the year 1911, and .£177,-542, the annii.il

average total for the previous ten years.

The lime crop for the year 1912, as shown by the

export returns, was cahulated at -370,000 barrels, and
would be the largest yet realized. Fvidence of the steady
growth of this staple industry was furnished by tiie

fact that the lime crop of the island had doubled in

ten years. For the three years 1903-5, the lime

crop had represented an annual average of 172,000
barrels. I'or the next three years, 1906-8, the
annual average crop had been 2(1'!,000 barrels, and for

the three years 1909-11 the average crop had been
33(;,000 barrels. The value of the lime products of
the island exported during the year 1912 was given at

£9<),673, compared with £7.3,88:5 fur the previous year,
and £53,841 the annual average for the ten years
1901-10.

( )f the other exports of the pRMluce and manufac-
ture of the island for the year 1912, cacao was valued
at £26,327 (an increase of £4,624 on the previous year);
lumber at .£11,488, and coco-nuts at £1,12.5.
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The trade in fresh limes wivh the United States

of America continued to be steady. During 1912,

t).5,()4() barrels of limes had been e.xported to New York

compared with o4,:U<J in 1911. and 25,.509 in 1910,
This traile had been built uji from the shipment of

(),8^i4 barrels exported to the United States in 1902.

The trade in fresh limes with the United Kingdom and
with Canada could not be said to be on a satisfactory

basis; the exports last year to these places being respec-

tively 1,32-3 and 801 barrels.

His Honour was advised that the lime and cacao

crops of the island for the present year promised well,

and that it was anticipated they would give a larger

3'ield than during the past year. With the present
market prices foi- these commodities, the prospects of

the island were good.

Maize with Silks Maturing before Tassels.

A discovery has been made in America of the

proterogynous habit in a variety of maize introduced
from Granada, Spam. In plants of this type the silks

are exserted and recejitive before the pollen begins to

fall. In the publication where this information is pre-
sented (Cirfulur No. 107, United States Department
of Agriculture) it is further pointed out that the

proterogynotis characteristic insures a much larger per-

centage of cross-pollinated seed than is obtained in the

ordinary varieties in which the falling of the pollen is

simultaneons with, or precedes the essertion of the
silks. If this character could be combined with improved
American types it would obviate the necessity of detas-

selling to secure cross-pollinateil seed. A small quantity
of pure seed of this variety has been produced during
the past season in America, and is available for those

wishing to undertake the introduction of this character
into local varieties.

^Fhe Watering of Cuts in Rubber Trees.

A paper has recently been published in the

Agricultural Bulletin of ike Fed) rated Malay States

\\o\. I. No. 7) which is important from two points of

view. In the first place it contains results that are

likely to be of practical value, and in the second place
it atfords an example of an original investigation that

has been undertaken by a planter. The Hrst experi-
ment in the investigation was designed to show
whether the commonly practised custom of watering
cuts lengthened or shortened the duration of the dripp-
ing period. In round numbers it was found that when
the cut was watered the tree continued to drip for

eighty-one minutes, when the cut was rot watered, for

102 minutes: that when the tree was watered it yielded
350 drops, when not watered 510 drops. A second
and more extensive experiment led to the astonishing
conclusion that one thousand trees would give about

^-ft. less rubber a day if water were poured on the cuts
"than they would give if the cuts were not watered.

The rciison fur this appears to be that the a<ldition

••of water induces coagulation.

Formation of Resin.

In AiiiuiIm da Must'e C<jli)nial de Mtir.sielle,
Vol. X, 1912, appears an interesting paper by Jadin
and Juillet on theit research into the anatomy of three

species of Kalanchoi' of .Madagascar. The genus Kalan-
choe belongs to the natural order Crassulaceae which is

closely related to the Cactaceae. To the Oassulaceae
also belongs the genus liryophyllum which has a repre-
sentative in the West Indies, BryopliyUum calycinum
(love bush).

The stems of the species of Kalanchoii examined)
contain scented resin, and the most interesting feature
of the investigation was the study of its formation
which begins with the suberization (or cork-formation)
of the layer (jf cells immediately below the epidermis or

skin. For some time the nuclei of these thickened
cells remain alive, but eventually they disappear and
their place is immediately taken by the scented resin.

Sometimes this substance apjJears in the interior cells

of the stem, but it is them immediately replaced by
large crystals of calcium oxalate.

The suberization and resin-formation function as

xerophytic characters to provide against excessive

transpiration It is not stated whether the resin is of

any economic value.

Identification of Vegetable Oils.

T'he following methods for the identification of
two important vegetable oils appears in the Agricul-
tural Ledger 1911-12—No. 5.

Dealing first with cotton seed oil it is pointed
out that this is I'eadily recognized by the high

melting and solidifying points of its fattj' acids.

There are also certain colour reactions which are

employed in analysis. The Halpen colour reac-

tion is the best, and is applied as follows: 1 to

3 c.c. of oil is dissolved in an equal volume of amyl
alcohol; to this is added 1 to 33 c.c. of carbon bisul-

phide holding in solution 1 per cent, of flowers of

sulphur. The test tube containing the mixture is then

immersed in boiling water. The carbon bisulphide

evaporates off, and the cotton seed oil gives in the

course of five to fifteen minutes a deep red colouration.

This reaction is very characteristic, and it is possible
to detect thereby 5 per cent, or even less of cotton seed

oil in admixture with other oils and fats. Ivapok oil

(from Eriodendron anfractuosura) possesses similar

properties but its fatty acids melt at a rather higher

temperature (4<1 C).
Arachis oil from the ground nut {Aracltis hypogaea)

can be identified and detected by the isolation of

arachidic acid, a constituent melting at 74 .j C. Aboutj

10 grams of the oil is saponified, neutralized and
treated with lead acetate. The lead salt is extracted

with ether, the insoluble portion is decomposed, and
the fatty acids dissolved in 50 c.c. of 90 per cenf^

hot alcohol. On cooling the alcoholic solution, a crop
of crystals w'ill be obtained which should amount to -^

per cent, of the oil, and should melt between 74' and
75o C.
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INSECT NOTES.

ROOT BORERS AND OTHER GRUBS
IN WEST INDIAN SOILS.

As was promised in the last issue ol the AijricuU'ural

Jicirf, the account of boring insects belonging to the group
iiliVLCoijhoia. is now continued as follows:—

The root borer of the sugar cane in the Leeward Islands

(H.'/jp/il/ialmiis i.<i(7'jV«s). Reference: Agricultural Kefs,
Vol. XI, p. 298.

In a few instances in Antigua and frequently in

one locality in St, Kitts a weevil grub has been found

•attacking mature canes in a manner exactly similar to

that in which the larvae of Diaprepes alibreviatits attack the

.same plant in Barbados. The larva found in the Leeward
Lsland.* is similar in general appearance to that which occurs
JQ Harbados, but Diaprepes is not known to exist either in

J5t. Kitts or Antigua. In these islands, however, a weevil

yE.iopjhllialiiius c-siirieiis) is to be found very commonly among
'-.be le:ives of pigeon peas, castor and French silk cotton

(t'alohofis sp.) Exophthalmus compared with Diaprepes
is somewhat smaller, and of a uniform greyish brown colour

'in contrast to the handsome markings of the latter. The

relationshiji as adult and larva of the same species, between
•his weevil and the root borer of the cane iu the Leeward
Islands has not been proved, but the evidence so far available

.strongly indicates this relationship.
The eggs are laid in the same manner as, and greatly

resemble those of 1 liaprepes, and when deposited on leaves of

castor, are protected by a fold of the leaf stuck down in the
same manner as in the case of Diaprei)es. The eggs of Exoph-
thalmus have not been ob.-ierved on leaves of .sugarcane.

E.'Oplillialiinis esuriiiis occurs in St. Kitts, Nevis,

Antigua, Montserrat and l)ominica.

The extent of the injury caused by the attack.s of root

borer on canes in Antigua and St. Kitts is not known, but
the fact that planters generally are not aware of the presence
<,i this insect in their fields, would indicate that this is not

great at the present time, although it is probably greater than
is suspected. The first observations recording the attacks of

this insect ajipear to have been made by the Entomologist
<>a the statf of the Imperial 1 )epartment of Agriculture, in

Antigua in 1911, and in St. Kitts in 1912. It is very
probable that thi.s insect will prove a more serious pe.sl in

later years than it has done in the past, and also that when
planter.s learn to recognize this form of injury, it will be
found in many instances to arcount for what has in the past
jften been attributed to the effects of drought and the

ravages of fungus disease. The insect now known as

J'^opldlialtiius c.mritns was formerly referred to in the

publications of the Imperial Department of Agriculture as

J-'picaerus raridiis, especially with reference to its occurrence
in Montserrat where it is abundant, and has attracted attention
from the fact that the adults are often to be found on lime

trees, feeding on the leaves. This insect is known in

.Montserrat by the common name of hard-back.
No para.site ot the root borer in the Leeward Islands is

known. The method.-^ of control to be used against this

insect in the event of a severe attack would be the same as

-hose suggested in the case of /)i>i/Trj,rs a'jOrci iaius in

Barbados.

The fiddler beetle {FraepoJcs niiulus). Jtelerences:

'.l;/rHiiltiind Ki'Wi, \'ol, IV, p. 316: Jlull'/in of the DejKtrt-
,i-nt o'J.'//(C(///i(7(, Jamaica, November lUO.'J, October 1905.

The fiddler beetle is a large weevil, marked with black
•nd white stripes on the wing covers (one variety has a red

stripe down the middle, of the back). The larvae attack the-

roots of orange trees in Jamaica, often girdling them am*
thus causing their death. This is similar in kind to the-

attack of l)iaprepes grubs on cacao in St. Lucia, already
mentioned.

^'arious methods Jjave l^een suggested for dealing witb
the fiddler beetle, chief among which are the following:
Avoid planting too deep, and do not cultivate provisions or
similar crops between the orange trees, since the open nature
ot well tilled soil otlers easy opportunity for the beetles to

penetrate into the ground and gain access to the roots.

l-'rom what is known, however, of the strength of similar

insects in both larval and adult conditions, and their ability
to penetrate hard, closely packed soil, this last would .seem:

to be only a mild preventive.
The fiddler beetle is said to be parasitized by a large-

black wasp {El)s atrata). This insect belongs to the Scoliidafc,
a family of solitary, burrowing wasps, which lay their eggs
on or in the bodies of certain soil-inhabiting grubs, after

these have been partially paralyzed by stinging.
The golden weevil or orange leaf weevil {Diajoepet

spenc/leri). References: Aaiicultural A'eff, Vol. II [, p. 202:
Annual Reports, Porto Rico Experiment Station, ly05, 1906,
1907.

This insect in size and shape is very similar tCK-

I) ahbreviaiu^, the root borer beetle in Barbados, but its

bright golden 3-el!ow colouring distingiii-hes it at once.

D. .y't'ii^/leri seem.s to be known only in St. Vincent and
I'orto Rico, and in both these places only the adults are-

recorded. The larvae and their food and feeding habit are-

apparently unknown in St. Vincent. In Porto Rico, the-

larvae attack the roots of the orange, and also feed on roots

of guavo, avocado, mango and rose. The adults are notice-

able from their habit of feeding on the leaves of certain plants,,

among them limes and other citrus trees, pigeon peas, castor

and several cruciferous plants. In Porto Itico, the injury tc

orange trees caused by this insect has been especially notice-

able on young trees newly planted out, and at times this has
been sutficiently severe to render advisable spraying witb
arsenate of lead.

In the Virgin Islands, a small yellow weevil (see A;iricul-
iiiral N'eics, Vol. XI [, p. 42) seemingly related to IHaprfjtes

.yienc/leri is known to occur, and in .Montserrat one specimens
of a species has been found, closely related to D. a/'breviatitf.

Nothing more appears to be known of these two insects

In the next issue of the A'lricullural Xci".* the continua-

tion of the present subject will concern the family of beetles

known as hardbacks.

THE BALSAM TREE OF VIRGIN
GORDA.

The attention cff this Department was first called to the

interesting characteristics of the Balsam tree by the Hon.
W. H Porter, 'J'reasurer of Dominica, who wrote in August
1912 as follows: 'There grows at the famous natural baths at

Virgin ( Jorda (in the Virgin Islands) a small tree known locally
as balsam which resembles in character 'cashew', and is to my
knowledge well over fifty years old. It grow.-- amongst the

enormous boulders which forms the "baths" (at some distance,
as far as I can ascertain, above the ground) and has ar.

enormous root system striking down to the sandy soi3

beneath The leaves are rather fleshy when growing, and
visitors to- the baths usually record the event on the leaves^

for the benefit of persons coming after. I plucked some
such inscribed leaves, still green and fresh eighteen months
after the date appearing on them. In the dry climate ot
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A^irgin OorcU, tlie fallen leaves appe.ir to decay but slowly, and

inscri])tions on such may be deciphered long after they
have been shed and dried.

'The seeds contain a pitcliy icsin, which is used for

caulking the seams of boats, for which purpose it is said to

be the equal of asphalt. This rosin is recovered in an

ingenious manner. The seeds are sot in an ordinary Dutch

.-stove, or "coal pot" and set alight, Imrning readily of course.

The melted resin flows down through the grate, and is

•;ollected in the ash chamber below.'

With a view to obtaining further iuformalion on the

.subject and fre.sh specimens, the Curator of the Botanic

Station of the Virgin Islands was communicated wit-h The
botanical name of the tree was not known locally, though
several specimens of the tree were stated to occur in the

islands, and the properties of the seeds were also familiar.

Eventually, specimens of the leaves and fruit of the tree

•were received from the \'irgin Lslands and forwarded, together
with the information given above, to the Royal Botanic
^ iardens, Kew, for identification.

Recently a communication from the .Assistant Director

states that the tree proves to be dnsia rost'i, Jacq. (N. <).

'lUttiferae). No sample either of the seeds or of the resin was
found in the Kew collections, ami accordingly specimens will be
forwarded in due course from this Department for inclus-

ion in the Kew museum.

SOIL-SICKNESS AND PARTIAL
STERILIZATION.

The recent endeavours to deal with cases of soil-sickness

by means of partial sterilization have arisen from the

di-scovery, some few years ago, that this treatment increases

bacterial activity in the soil mainly through the reduction of

the number of larger competing organisms (protozoa). The

change in the flora of the soil thus brought about, increases

the production of plant nutrients, and hence influences

favourably the growth of cultivated crops. An interesting
account of this side of the subject will be found in the

following references: Ai/rindfiiiul Xi'ics, Vols. IX, pp. .33

and 107; .\1, pp 131 and 106, where an account is given of

the original Rothamsted work, and a description included of

curious sterilization practices in India.

The present article is written with special reference to

a paper by Russell and I'etherbridge, which appears in the
Journid nf the Board uf Agrioiilare, for .lanuary 1913.
This paper, which is entitled 'Partial Sterilization of Soil for

Glass-hou.se Work', describes the results of experiments in

continuation of previous ones, to be found in the Experiment
Station Record, Vols. XXII, p. 121; XXVI, p. SI.5, XXVII,
pp. 6'20 and 621. Reference to this literature will show that

during the last year or two, attention has been given to the
matter of partial soil sterilization mainly from the pathological
aspect. The healthy or unhealthy nature of the soil, and not

merely its supply of plant nutrients, has been the central

object of investigation.
It has been established in the United States, the

Transvaal, as well as in England, that the so-called sick soils

can, in many instances, be rendered healthy by subjecting
them to a temperature of 100°F. to 200° F. or by means of the

application of antiseptics. The late.st information on the

subject, contained in the paper by Russell and Petherbridge,
referred to above, deals mainly with the application of anti-

septics in practical horticulture Sick soils to tomatos,
cucumbers, vines, ferns, peas and tobacco receiveii .special

investigation.

It might be pointed out at once that by a touiat?!

sick soil is meant a soil that induces in tomato plants
grown in it, a pathological or diseased condition of so
serious a nature that their cultivation ceases to be profit-
able. It is of the greatest importance to bear in mind
that it is not the crop that causes sickness of the soil, but
the soil that causes sickness of crop There are some virgin
soils, for instance, in which vines cannot be grown without
artificial treatment. That treatment is partial sterilization.

In garden or nursery work, heating of the soil is not likely
to be so convenient as the application of antiseptics; for

glasshouse or pot- work, however, the heating method can bi-

employed with commercial success. Of the common antiaci:

tics, carbolic ncid, calcium sulphide and formaldehyde have

given good results—even better than those results obtained

previously by using toluol. The selection of an anti'septic i.s

controlled by several factors.for example, efficiency, original
cost and expense of transport, and has to be settled by consider-

ing the conditions of each particular case. But the fact remaias
that their use cures the sickness, kills the disease organism.^
in the soil, and incidentally increases the supply of plant
food. What the different sicknesses really are is not at pre-
sent definitely known; it may be that toxic or poisonous sub-

stances (to the particular crop ati'eoted) occur in the soil as

the excretions of certain fungi and bacteria. Sometimes the

sickness can be, in part, attributed to the presence of 'damp-
ing of}" fungi like the widely spread Pythiumand Rhizoctonia.

Future investigations will in all probability reveal the e.Kact

causes in every case.

In concluding these considerations, it may be remarked
that the possibility of the local application of partial steriliza-

tion to certain West Indian soils .seems to be suggestive, and
the subject will also bear consideration in connexion with

specific root diseases. A remedy for these may lie in the

partial sterilization of the soil.

Animal Nutrition; Recent Results.— Arm.sby
and Fries have shown that there is an increase of

metabolism (building up and breaking down of food in

the body) in cattle when they are in a standing, az

compared with a lying, position. The increased emission
of heat during the standing periods is accompanied by
a corresponding elimination of both carbon dioxide and
water. Working on the tolerance for sugar in the pig,
Carlson and Drennan have found that slow but fatal

diabetes occurs in the pig after removal of the pancreaa.
The pig was found to have a lower tolerance for dex-

trose than any species so far studied, that is it becomes

glycosuric (secretes glycogen or animal starch) when quite
small amounts of sugar are given by the mouth. Perhaps
the most interesting of recent work is that of R,eale oil

carbon metabolism. This investigator estimated by a wet
oxidation process (with chromic and sulphuric acid.s) the

amount of carbon in urine It was found that only about
half the carbon in the urine e.xists in the form of urea It

was also discovered that a part of the carbon is readily oxidized

to carbon dioxide in the presence of hydrogen peroxiile
when manganese peroxide is used as a catalyst. This is

<lesignated by the author 'labile carbon, whereas the carboft

which is not so oxidized is called 'stable carbon'. Intere.st-

ing results have also lately been obtained by Moldoven oa
the method of action of (juinine on trypanosomes. Separa-
tion of droplets of lipoid character occurs, producing a change
in the osmotic relationship of the protoplasm to its .sur-

roundings. Final cause of death is stoppage of oxygea
respiration. (From the Journal, of the Ckcinical Society, for

February 1913.)
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GLEANINGS.

The Leeward Islands Government Gazette for March 13,

1913, contiiiiis a draft of a Bill which is designed to regulate

the imiHirtiition into, and the storage and disposal of, opium,

morphine, cocaine, and similar drugs in the Presidency of

Antigua.

The British Government propose to introduce a Bill which

will authorize the Treasury to guarantee payment of interest

on a loan to be raised by the Government of the Sudan to

the extent of three millions, for the purpose of developing the

Egyptian cotton industry.

The Antigua Sun for March 11, 1913, contains an

account of the first meeting of the Antigua Horticultural

Society. Preliminary matters of organization were discussed

at this meeting and expressions made of the benefits that are

likely to accrue from the establishment of the society.

According to The JSoard of Trade Journal for March 6,

ltil3, a suitable opening exists for the cultivation of rubber

in the Kasai district of the Congo. The most fertile land

lies along the banks of the rivers, and may be purchased
from the State at the minimum price of £40 per hectare

(about £1G per acre).

The output of sugar from Barbados during the past

three years has been as follows: 1909, 40,375 hogsheads;

1910, .59,771 hogsheads; 1911, 54,411 hogsheads. The

crop was therefore appreciably less than that for the prev-

ious year but still greatly in excess of that for 1909. (From
(Jolonia' Reports, Annual, No. 748.)

A resolution was unanimou.-^ly carried at a recent

iiieeling of the Antigua Agricultural and Commercial Society

regarding the necessity for taking steps towards preserving

txisting trees in the island, and increasing the area under

timber, both for the purpo.se of conserving water-supply and

for providing adequate supplies of timber as reipiiroil.

An account is given in the Journal of tin Roy d Hoelety

or' Alts (March 7, 1913) of a sun power plant which has been

erected on the banks of the Nile. This machine is u.sed for

l>uniping w ater for irrigation purposes from that river, and is

provid'.'d with five reflectors mounted on steel frames 204 feet

long, with an area of 13,500 sq. feet, and 20 feet apart.

There is an automatic movement of the mirrors which is

actuated by a thermostat, and causes them to maintain a con-

stant position relative to tho sun. In the middle of each

retlector i.« the boiler, heated by the concentrated rays of the

.sun in such a manner as to raise steam to a pressure of 1008).

to the square inch.

A lecture was given in Barbados on April 1, 1913, by
Dr. Anderson, of the University of Oxford, on the subject of
the Transmission of Tropical Diseases by Insects. The
lecture was well illustrated by lantern slides of microscopic
preparations. The chair was taken by Dr. Francis Watts,
C.M.G., Imperial Commissioner of Agriculture for the West
Indies. '

Sugar-cane is at present one of the most remunerative

crops under cultivation in Paraguay. It would doubtless be
more extensively grown if labour conditions could be
depended upon. The greater part of the sugar produced is-

used in the manufacture of rum, but in one district there is-

a large factory for the, manufacture of crystal sugar. (From:
Diplomatir and Consular Bejiorts, No. 5040—Annual Series.)

A letter which has recently been received at this office

contains the information that a large 300 ton hand-power
patent baling press h>is lately been completed for the
Government of India. This press, which has been tested and
approved, has a Robert's patent swinging box, and is worked
by a winch fitted with long handles for sixteen men. It is-

capable of turning out 27 bales per day of eight hours.

Information has been received from the editor of Tropical
Life to the effect that seven gold medals will be offered by
that journal for competition at the Rubber, Fibres and Cotton.

Tropical Products Exhibition, to be held in London during
June 1914. Enquiries should be addressed to Mr. A. Staines-

^Nlanders, Organizing Manager, 75^ Chancery Lane, London,
W.C. In no case should enquiries be addressed to Tropical
Lite.

The Garden mid Field for February 13, 1913, states
that of the 100,000,000 horses known to exist in the world,
80,000,000,or four-fifths of the entire number are found in the

temperate zone; the remaining 20,000,000, scattered through
the tropics, are largely employed in the service of temperate
zone visitors or residents. In the L^nited States and Canada,
there is said to be one horse for every 372 persons: in South.
America there is only one for every seven.

Notice of Judgement No. 1983 of the United States

Department of Agriculture describes a case of adulteration of
milk which was [iroceeded against under section 4 of the
Foods and Drugs Act. A sample of milk was found to con-
tain 26,000,000 bacteria per cubic centimetre, plain a^ar,
after two days at 37° C. More detailed analysis made it

evident that the sample was compo.sed in part 'of a filthy,

decomposed, and putrid animal substance,' and the court im-

posed sentence to be satisfied on payment of i'537'50.

The American Sw/ai- Judustry, for March 1913, contains
a note on the so-called Hoffman method of water determina-
tion applied to honey. It was found that by distilling
50 grams of honey with 200 c.c. of oil of turpentine in
a 500 c.c flasks, results were obtained identical with those got
by drying the honey on sand for nearly thirty hours iv.

a vacuum pan at G0°C. This method would seem to be
valuable chiefly as a rapid control, since it requires rather too

much attention where many routine determinations have to be
made.
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STUDENTS' CORNER

APRIL.

Second Period.

Seasonal Notes.

At this time of year lime nuiseries will probably need

careful attention. In some di.strict.s the plants may be suffer-

ing from drought. The bad effect may be lessened by main-

taining a mulch of loose soil on the surface, also the amount
of moisture lost may be reduced by covering the surface

with trash. What effect does this have upon the temper-
ature of the soil, and how does this influence the retention

of water? On the plantations, the trees will be blossoming
or will lately have blossomed, and in this connexion observa-

tions should be made to determine the influence of situation.

In exposed localities a low yield of fruit is occasioned by
the destruction of flowers by the wind, and this emphasizes
the importance of wind-breaks In dry localities it is

probable that a certain degree of shade is advantageous,
whereas under moist conditions abundant sunlight is always
desirable for vigorous growth and fruit production. Moist

conditions are not entirely regulated by the amount of

rainfall: the retention of water in the soil— particularly in

the subsoil—the humidity of the atmosphere and presence
of clouds have an important bearing upon the conservation

of rainfall, and must accordingly be considered in conjunction
with the precipitation of rain itself.

Attention will soon have to be given to the preparation
of land for cotton and sugar cane. In some districts the early

planting of cotton is safer owing to weather conditions and
insect attacks. On e.states where cotton is grown over a large

acreage, before the cane is planted, it will be advisable to

supply the new cane crop with quick-growing varieties so that

the disadvantage of late supplies may not be felt later when
the crop is reaped. What varieties of cane germinate quick-

ly, and what varieties germinate .slowly?

The planting of provision crops will also have to be con-

sidered. Care must be exercised in the selection of the best

cuttings, and the land must be got into proper condition in

order that planting may be proceeded with at once on the

receipt of rain.

The editorial in this issue of the Agricultural News
should be read carefully and compared with a former leading
article on A West Indian Herd Book (see Agricultural News,
Vol. XII, p. 81). It will be seen that the improvement of live

stock and the improvement of pastures are closely connected.
In these columns in the la.st number of this journal it was

suggested that observations might be made on the general
characteristics of good class working cattle. This may be
extended to the matter of susceptibility of certain animals to

tick infestation. Xotice any differences between the nature of

the hide of a nearly or quite pure lired Zebu animal and
that of an animal partly descended from some European breed
or breeds.

More directly in connexion with the improvement of

pastures read an account of West Indian grasses in the West
Indian Bulletin, Vol. IV, p. 3.").'5,

and also the note on the
selection of devil's grass in the Agricultural News, Vol. XII,
p. 41 . Examine pastures for leguminous plants and grow those
found in boxes with a view to observing their characteristics.

Interesting specimens of pasture plants may be forwarded
to the local agricultural department for further examination.

Questions for Candidates.

PRELIMIN.\EY QUESTIONS.

(1) Compare with the aid of line drawings the root

system of a lime and cacao seedling.

(2) How many teeth has a three-year-old horse and
a three-year-old cow? How many incisers and molars are

are there in each animal?

INTERMEDIATE liUESTlONS.

(1) Given an area of land for cane cultivation, would
it pay better to plant (a) half in plant canes each year

leaving half in ratoons, or (b) three-fifths in plants, one-flfth

in ratoons and one-fifth bare fallow? Discuss the matter
from a practical aspect.

(2) What field implements correspond to the following
tools: spade, fork, rake, garden hoe and roller. Describe

accurately the work done by these implements, and give the

reasons for the beneficial results that accrue from their

employment.

FIN.\L QUESTIONS.

(1) What is the difference between a parasitic fungus
and a fungus parasite? Write a short essay on the utilization

of fungus parasites in ordinary estate practice.

(2) In proceeding to drain a field, what would be the
Gon.siderations that would guide you in deciding upon the
course of the drains, their .size, dejith, distance apart, and the
outlet?

An Appreciation of St. Vincent.—During the
visit to St. Vincent, Her Highness Princess Marie Louise of

Schleswig Holstein took much interest in the Botanic Gardens,
and in order to leave behind in them a record of her visit, Her
Highness on the 4th instant, in the presence of a large gather-
ing planted a mahogany tree.

In the Leeward District Her Highness visited the Linley
Valley estates and stayed at Belmont Rest House. She
appeared much interested in the agricultural progress on
these Land Settlement estates. Her Highness also evinced
a keen interest in the industries of the Colony, more particu-
larly in the Sea Island cotton and arrowroot cultivations, and
took away samples of these products as mementos of her stay
in the island.

The Princess rode on horseback for the greater part of
each journey, and therefore brought herself into close touch
with the inhabitants of most of the small towns and villages
as well as with the gorgeous tropical scenery and vegetation of
the mountains and valleys from the Falls of Baleine, situated
near the most northerly point of the island on the Leeward
coast, to Orange Hill estate in the Carib Country on the
Windward side.

DEPARTMENT NEWS.
The Secretary of State for the Colonies has been

pleased to confirm tlie apjiointment) of Mr. W. R.

Dunlop as Scientific Assistant on the Staff of the

Imperial Department of Agriculture, in succession to
Mr. A. H. Kirby promoted to Southern Nigeria.
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FUNGUS NOTES.

RED ROT FONGUS AND THE SUGAR-
CANE IN THE WEST INDIES.

Part I.

The conflicting views to be found in the literature dealing
with the parasitologj' of the red rot fungus {Collttotrichiau

falcaliuu) rendered it desirable to carry out in St. Kitts and
Barbados the series of inoculations to be described in a later

article, with the object of determining as definitely as

possible, under West Indian conditions, (a) the chief mode of

infection in the case of the growing cane; (b) the possibility
of infection by means of diseased cuttings of different

varieties, (c) the rate of development of the disease and the

conditions of susceptibility and resistance to it on the part
of the host plant.

The experiments were arranged during August 1912,
and carried out during the following six months by F. W.
South, Mycologist to this Department, and W. R. Dunlop
(now Scientific Assistant).

Before proceeding to a description of these experiments,
it is necessary to refer first to previous work on the same

subject in other parts of the world, and to indicate the

position that existed before the commencement of the present

investigation.
TEKVIOU.^ WOKK.

The earliest inoculations with C . falcatum were made by
Went, in Java. The introduction of the fungus by means of

pin picks produced the characteristic symptom of a white

spot in reddened tissue after ten days. In 1901, C. A. Barber,

in India, described the disease {Bui. Depart, ofLand Records

and Ayr., Madras, No. 43, 1901) as being parasitic in one

district and saprophytic in another In cases where the

infection was considered to be due to infestation with moth
borer {Diatraea sacchara/is), this author found the symptoms
confined to a single node. Barber also noticed the presence
of more natural cracks in Indian canes than in those of the

West Indies, but did not consider this condition responsible
for infection. He was inclined towards the view tLat infec-

tion took place through disea-^ed cuttings, though apparently
he did not conduct any definite experiments to prove it.

About the same time Tryon, in Queensland, stated

(Queensland A<jr. Jown., July 1901) that C. falcatum
was there a faculative parasite, and referred to the observa-

tions of Gage in Bengal, who found that fifty-eight out

of sixty five cases of diseased canes were attacked by
shot borer {Xi/le/jorus sp.). Later on, Howard contend-

ed (Amials 'of Bot., Vol. XVII, No. LXM, March

1903) that C. falcatum was the active parasite in rind

disease, and that Mehinconiuvi sacchari was a .saprophytic
follower of C. falcatum In 1906, important inoculation

experiments were conducted by Lewton Brain in Hawaii

(Jivl. Dii'. Path, and Plu/s. Ilaicaiuni E.ip. Stat.. No. S),

in which he proved that infection could not take place

through the cane leaf. Inoculated canes gave a red discol-

oration in the entire node, but no white central area after

two months. This investigator also observed that there was
no extension of the diseased area after twelve months, nor was

any white spot produced. These experiments were con-

ducted on Caledonian variety. The chief damage was shown
to be caused by the secretion of invertase by the fungus,
thus increasing the glucose ratio. The same author con-

cluded that the disease might be perpetuated by the planting
of infected cuttings.

About the same time, Butler, in India, pointed out

(Mem. Dep. Am:, India, Vol. I, No. 3, July 1906) that

C. falcatum was associated there with moth borer. Bourbon

variety was particularly susceptible to the disease. It was
concluded by this author that the disease was carried by sets

or cuttings. Maublanc and Delacroix, writing in A<ir. Prat.
des Pays Chauds, No 90, 1910, described C. falcatum as

a wound parasite which might ari.se from infected cuttings.
In 1911, Kulkarni, in India, stated (y^'u/. Dep. Afjr , Bombay,
No. 44), that his experiments showed that infection by plant-

ing diseased sets was by far the commonest form of commu-
nication. Slab experiments failed to prove infection in

moth borer holes. During the same year Butler reported
(Ann. Report Agr. Stat., East Bengal and Assam, 1911) that

the West Indian canes B.147, B.17.53, B.376 had been
found to be resistant to red rot in India, but B. 208 was
found to be susceptible;

Early in 1912, the subject received considerable atten-

tion by American workers. Edgerton's results (.Vod. Suff.

Plant., Jan. 27, 1912) entirely negatived infection from
diseased cuttings. Leaf trace infection was considered

possible but unlikely. This investigator worked with Purple
and Striped Californian varieties, and with D.7.5 and D 9.5.

The Californian canes were found to be more susceptible
than the Demerara ones. In the case of the inoculations on
the former, the disease spread through two to five joints

during the season, whereas in the case of the Demerara

cuttings the disease spread during the .same period through
only one to two joints. The largest number of infections in

a diseased field were attributed to Diatraea saccharalis. Of
the canes attacked by this borer 50 per cent, contained

C falcatnm.

More recently Johnston, in Porto Rico, emphasized
(Sec. Ann. Report E;qi. Stat. Swi. Prod. Assoc., Porto

Rico) the close relationship between C.falcatum and climatic

conditions and presence of moth borer respectively. This

author observed that under-ripe canes were more resis-

tant than over-ripe. The disease was noticed to be very
severe on mature D.625 canes free from moth borer,
also on over-ripe Otaheite suffering from drought and on
canes badly infested with moth borer. It was considered

probable that C.ta'.catum on leaf sheaths might kill the

leaves, but not infect the cane. Bordeaux mixture was
found to be useful as a preventive of infection of cuttings

during germination under conditions of drought.

During the same year (1912) South and Dunlop
observed C. Jalcatuiu on B.147, hitherto a very resistant

variety, in St. Kitts. The dise;ise was chiefly prevalent in

fields where this variety had been grown continuously for

some years. Conditions of drought had also prevailed and
moth borer and shot borer were present in large numbers.
Ballou was of opinion that the shot borer did not attack canes

free from C falcatum. He considered it probable that the

insects were
attractei| by the smell of the fermentation set

up by the fungus.

Quite recently, in British Guiana, Harrison and
Stockdale (We.';! Ind. Bull., XIII, No. 2) have empha-
sized the fact that in every variety of sugar-cane there is

a tendency towards running out, which may be partly the

cause, or partly the effect of the prevalence of red rot disease.

These investigators have pointed out the fact that the older

ratoons of I).62.'') (the seedling itself being moderately resis-

tant) are as susceptible to disea.se as D.4399 and I) 4407
which are seedlings of, and resemble in susceptibility, the

Bourbon cane.

From the references that have been given above it will

be seen that the position in regard to the parasitology of
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C. falcat-um is so far extremely complicated; it may be

summed up as follows:

(a) The fungus is a faculative wound parasite chiefly

harmful owing to its invert action on cane sugar but under

certain conditions may also occasion a reduction in the yield

of cane.

(b) The degree of virulence varies greatly according to

climatic conditions, age, and particularly with the variety of

cane.

(c) The chief mode of infection appears to be through
the agency of boring insects. Thi.s i.s open to question in

the East, but highly probable in the Western Tropics.

(d) The [lerpetuation of the disease through diseased

cuttings is probable in the East but improbable in the

Western Tropics.
In the succeeding issue of the Agricultural News, an

account of South and Dunlop's experiments will be proceeded
with to show the extent to which their results agree with

those included in the above summary.

WATTLE BARK.
III.

The following is the concluding article of the three on

this subject that have been promised for the Agricultural

News. It deals with the exploitation of the bark, returns to

be expected and by-products, and gives some account of

diseases of the trees

FAPLOiT.vriON OF THE BARK. In the last reference but

one, above, it is stated that wattle bark is made up for export
in 3 8). Hessian bags, each containing 200 B). of the bark.

From the chief exporting countries (according to Bull. Imp.

Inst., IX (1911), 2, 116), the quantities and values of the

shipments were as follows: Natal (1909), 705,848 cwt. and

£192,9.50; Cape Province (1909), 9,.572 cwt. and £1,746;
Australian Commonwealth (1908 and probably including

some mallet bark), 200,364 cwt. and £102,410. In these

cases, the export is increasing, except from Australia where

it is decreasing. When these matters are considered, it must

be remembered that (as has been indicated already) there is

the probability of a large future supply from German East

Africa, and that this is the case also of the British East

Africa Protectorate. In the latter place a Wattle Bark

Industry Ordinance was enacted last year, for protecting the

industry (Bull. Imp. In.U., X, 3, 479).
The United Kingdom and Germany are the chief con-

sumers of wattle bark, the latter country taking by far the

larger amount, as is shown by the fact that the imports into

Hamburg, in 1909, were 426,982 cwt., value £195,398.
It is of some interest in the We.st Indies that a large

demand for wattle bark has arisen in Canada (Satal Agric.

Jovrn., XII (1909), 3,270). On page 558 of the same

volume of the journal just mentioned, reference is made to

a serious shortage of the bark in Victoria, which was causing
leather manufacturers in the State to restrict their output.

In Bull. Imp. Inst., IX (1911), 2,119, a comparative
statement is given which makes it clear that: 'wattle bark is

a very cheap tanning material when its actual cost is com-

pared with those of the materials it would probably replace
in the tanyard, viz. valonia in the United Kingdom, and

quebracho wood in Germany.'
The general conditions of the exploitation of wattle bark

cannot be better summarized than by giving the following
short statement of its advantages that appears near the end

of the article just quoted: '(1) it is being produced in

increasing quantities so that there is no danger of a failure in

supply, (2) it is being cultivated in several different countries

so that no monopoly in production is likely to occur, (3) it is

produced mainly in British Territories having rapid and

regular means of communication with the United Kingdom,
(4) it presents, as marketed, very little variation in quality,

(5) it is rich in tannin, (6) it is cheaper than good tanning
materials of similar quality, and properties, (7) the tannin it

contains is easily extracted, (8) the bark can be extracted and
used with great advantage in admixture with other materials,

and (9) whilst it is best used for tanning heavy leathers it

can be used for certain kinds of light leathers.'

RETUKNs TO liE EXPEi'TED. Little information regard-

ing these is available. Trees planted (i feet by 12 feet would

give 605 plants to the acre. One of the articles quoted

already (Agric. Journ. Union of South Africa, IV, 5, 668)

gives a yield of 30 ft. of wet bark from each tree; that is,

about 20 R). of dry bark. Reckoning 600 trees to the acre,

this would mean a weight of dry bark per acre amounting to

something over 5.V tons. At £6 per ton, which is the price

given in the article just mentioned (lower than the usual

prices for bark from Australia), this would mean a return of

£32 per acre. This article also states that Australian

authorities estimate the yield at £35 to £45 per acre, and

gives the further information that the current prices

(November 1912) of wattle bark at Durban were £2 10s.

to £7 per ton.

BY-PRODUCTS. The only by-product of importance is

the wood, which is used for mining-timbers. A suggestion
for its employment as a source for paper pulp is dealt with

in Teclinical Beports and Scientific Papers, published by the

Imperial Institute, p. 314; success is not predicted for the

use of the wood in this way. Another suggestion, from

Natal, is its distillation for the production of wood alcohol

and acetic acid (Bull. Imp. Inst., VI, 2, 161).

DISEASES. From a statement in Agric. Journ. Union oj
South Africa, II, 5, 693, by the Government Plant Patholo-

gist, it appears that young black wattle trees in Natal some-

times suffer from gumming; death may be caused by this

means, which requires further investigation before the true

cause can be known.
Some of the most recent organized work in the subject

has been done by Fetch, who (Circs, and Agric. Journ. Roy.
Bot. Gard., Ceylon, V, 10, 89) describes two root diseases of

Acacia decurrens: one (Armillaria fuscipes) killing young
trees used as wind-breaks in tea plantations; and a second

(Fomes australis) which gradually kills old trees. The

remedy suggested is the uprooting and burning of the

affected trees.

Transmission of Colour in Cattle.—The fol-

lowing interesting facts concerning the transmission of colour

and colour markings in Hereford-Shorthorn crosses, is taken

from the E.cjjeriment Station Record, for iJecember 1912.

'The circle around the eyes would seem to go with the

solid red colour, as the greater number of red calves carry the

characteristic eye circle. The fact that out of sixteen roan

calves fifteen have no red markings on face (having only

imperfect eye circles) strongly points to the dissociation of

eye circles with roan colour. The cross of red and white

results in roan, and the roan cow, having received red from
one parent and white from the other, transmits the red to

about half her offspring and roan to the other half, so that

about half the calves from a roan cow bred to a Hereford bull,

will be red, and the other half roan.'
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MARKET REPORTS.

London.—Thk Wkst India Committbe Circulak,

March 25, 1913.

Arrowroot— '•'Id. to 5d.

Balata—Sheet. 312 ; block, 2/2 per ft.

Beeswax—>»' quotutiDii.s.

Cacao—Trinidad, 74/- to 81/- per cwt. ; Grenada, 06/-

to 71/-; J.'iiuaica, no (luotatiuns.
Coffee—Jamaica, im ijunt^itiDii.".

CoPBA—West Indian, f :'>0 5s. per ton.

OoiTON—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, lOirf. lu 2id.

Fruit—No quotations.
Fustic—No quotations.
GisoER— C|)uiet.

Isinglass—No quotations.
Honey—No quntations. '

Lime Juice—Raw, 1/6 to 1/8; concentrated, £25 5s.;

otto of limes (hand-pressed), 10/6.

Logwood—No quotations.
Mace— 1/9 to 2/9.

Nutmegs—5|d. to 6Jd.
Pimento— 2^rf. to 2i;(/.

Rubber—Para, fine hard, 3/11; fine soft, 3/iOJ; Castilloa,

3/6 per ft.

Rum—Jamaica, iv quotation-s.

New York.—Messrs. GiLLESPiB Bros. & Co., March

21, 1913.

Cacao—Caracas, 15c. to 15^c. ; Grenada, 14^c. to 15c; Trin-

idad, l.jc. to 15ic. per lb. ; Jamaica, iL'ic. to 13ic.

Oooo-NUTS—Jamaica, select, JD.'l-OO to $34'00; culls,

$18-00 to $1!I00; Trinidad, select, $33-00 to $34 00;

culls, $18-00 to $1900 per M.
Coffee—Jamaica, 12c. to 15c. per ft.

Ginger—Sjc. to lie. per ft.

Goat Skins—Jamaica, ol'c; Antigua and Barbados, 48c. to

50c.; St. Thomas and St. Kitts. 4Gc. to 48c. per ft.

Grape Fruit—Jamaica, $12r) to $3-00.

Limes—$4-i'5 to $6-50.

Mace— -iGc. to 55c. pti ft.

Nutmegs—llO's, 13c.

Oranges-Jamaica, $1 75 to $2 50 per box.

Pimento— 4c. per ft.

Sugar—Centrifugals, 96°, 3-58c. per ft.; Muscovados, 89°,

3-08c. ; Molasses, 89°, 2-83c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant di Co., March 31,

1913.

Cacao—Venezuelan, $15U0 per fanega; Trinidad, $14-25
to $14-60 per fanoga.

Coco-NUT Oil—96c. per Imperial gallon.
Coffee—Venezuelan, 15c. per ft.

Copra—$4-50 per 100 ft.

Dhal—S:!-75 to $4-00
Onions—$1-50 to $:; 00 per 100 ft.

Peas, Split—$6 OO per bag.
Potatoes—English, $1-25 to $1-75 per 100 ft.

Rice-Yellow, .?5-25 to $5-40; White, $6-75 to $7-00

per bag.
Sugar—American crushed, no quotationf .

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

March 22. 1913; Messrs. T. S. Garraway & Co.,

March 22, 1913; Messrs. Leacock &. Co., ^March

28, 1913.

Arrowroot— $6 00 to $7-50 per 100 ft.

Oacao—$12-00 to $13-00 per 100 ft.

Coco-nuts—$16-00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, $75 00; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $85 00 per ton.

Molasses—No Quotations.

Onions—$1 00 to $6-00 per 100 ft.

Peas, Split—$6 no to $6-25 per bag of 210 ft.; Canada
$3-00 to $4-50 per bag of 120 ft.

Potatoes—Nova Scotia, $2-25 to $300 per 160 ft.

Rice-Ballam, $5 20 to $5 25 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wieting i Richtkr, March

29, 1913; Messrs. Sandbach, Parker S:, Co.,

March 28, 1913.

ARTICLES.
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THE BEST MANURES FOR COLONIAL USE
.A.K.E

Ohlendorjff's Dissolved Peruvian Guano—For sugar-cane ana general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorfi''s Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO lOCAL AGENTS OR DIRECT TO :—

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

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

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

PLEASE NOTE!
Buco Cultivators.

Spraying Machines,

Vaporite.
To be obtained from:

—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED.
BRIDGETOWN

SPACE AVAILABLE FOR ADVERTISEMENT.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

Containing Papers on sug.\e cane E.\PERniiiKTs ix

liRiTi.sii t;ri,\XA, ]ire[)ared for the recent Agricultural Con-

ference, comprising:^Sugar-cane Experiments in iiritish

Cuiana, By Professor J. B. Harrison, and others; Part I—
Introduction: I'art II.—The Composition of the Soil-water

as affected by Cultivation and Manuring of the Soil;
Fart III. — The .\l muring of the Sugarcane; Part IV.—
The Effects of Cultivation and of Manures on the Soil of

the iMauuriiil E.vperiment Fields; I'art V.— \'arieties of

Sugar-cane.
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Recent Work on Heredity.

I URIXG the past ten year.s our conception of

eredity has undergone a transformation.

It was formerly the current idea that

specific differences in organisms arose gradually through
the cumulative action of natural selection, yec about

the way in which these gradations were carried from

generation to generation, nothing was known. Of late

years, however, investigation has turned upon this sub-

ject of transmission of characters, and having first re-

sulted in the rediscovery of JMendels Law, it eventually

gave rise to the current theory of mutations and the

luminous conception of Discontinuity. It is now believed

that specific characters exist as indivisible units, some-

what analogous to the chemical atoms. These units

are present in the male and female generative germ
cells, and heredity consists in their transmission from

generation to generation, and mutation is probably
a redistribution in their airangement through hybridi-

zuion. Such is a brief outline of the basis on which

the work of the modern breeder is conducted.

besides providing much that is of interest to the

West Indies, a good idea of modern lines of investiga-

tion in genetics is to be seen in the papers read at the

Fourth International Confeience on Genetics held in

Paris during 1911, the fall report of which has

recently been issued. In the first place, during this

conference, there were two papers read by W.Lawrence

Balls and b}' W. A. ( )rcon, respectively, dealing

almost entirely with the breeding of cotton. It is

a significant fact that the results obtained were

for the most part of a complicated nature, but the

view was more than once expressed that although the

cotton plant is subject to variation—perhaps more

so than any other cultivated plant
—

yet the variation

is in no way abnormal, being due to segregations, rever-

sions and recombinations of a large number of factors.

In Lgypt, pure ne>v types have been bred by crossing

Egyptian and American species, and in the same coun-

try the transmission of a meristic character has been

investigated, namely the inheritance of variations in

the number of loculi in the bolls. A segregation

was found to occur in the third generation. This

matter is of particular interest since the question

of variation in the number of loculi has already

attracted attention, in a practical way, in the West

Indies. Another aspect in the breeding of cotton was
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deals with in a paper by \V. A. Orton describing Ameri-

can work on the raising of disease-resistant strains of

cultivated plants. In this it was show that disease-

resistance in Sea Island cotton is a hereditary factor

but of a physiological and not of an anatomical nature.

In other words the faculty for resistance does not seem

to be correlated with any particular form of structure.

In two other papers, several factors in the selec-

tion of maize were considered. The American work

on the crossing of Chinese maize having a waxy

endosperm with American varieties having a horny

endosperm was cited in a paper by (>. N. Collins and J.

Kempton, and it was shown that the horny endosperm
was dominant in the first generation. A seemingly new
idea in regard to maize was the investigation of the

relation between the position of the seed on the spike
and the fold of the first leaf. Such a relation was shown
to e.xist by R. H. Compton in a paper entitled Right
and Left-handedness in Maize. Generally speaking,
odd rows of seeds in the cob give an excess of seedlings
in which the right-hand margin of the leaf curves

over the left, the observer standing with his back to

the mid-rib.

Of other tropical plants dealt with in the papers at

this conference, reference must be made to the account

by W. T. Swingle of the crossing of two species of citrus.

The curious hybrids of the first generation were what
are now well known as the cold resistant citranges of

Florida. It was suggested that this remarkable muta-

tion was due to alteration in the position of the chro-

mosomes, bodies in the germ cells which are believed to

be the carriers of I\lendelian factors.

Among the matters having a more general bearing

upon plant breeding may be mentioned the opinion

expressed in a lengthy paper by E. (iriffon, on grafting
and sexual hybridization. It was concluded that speciiic

differences cannot arise from buds on the stock and

scion, though they may arise from th«; asexual union of

cells on the cushion of the graft, a phenomenon closely

allied to parthenogenesis. The importance of this

latter form of reproduction was strongly emphasized in

several other papers. As is well known, parthenogenesis
is common in the Hawkweeds (Hieracimn), in the

cucumber and other plants, and consists in the develop-
ment of the ovule without fertilization by the pollen

grain. It will be obvious that m plants provided with

this form of reproduction there can be no Mendelian

segregation and the i)rogeny of parthcnogenetic hybrids
will therefore always breed true.

Considerations on the fertility of Howers suggests
an important reference in a paper by Major Hurst des-

cribing the work of the Burbage Experiment Station in

lingland. In this comuumication attention was called

to self-sterility
—a phenomenon to which Bateson and

other biologists attach much importance. It was found

that there existed a high degree of self-scerility in the

Howers of cabbages, that is. cross- fertilization is necessary
for the production of fertile seed. Now selection on Men-
delian lines depends upon self-fertilization or in-breed-

ing, hence the occurrence of self-fertility is a barrier to

selection along these lines. Since reference has just
been made to the paper in which this point is brought
out, it will be convenient here to outline in a general

way, the nature of the genetic investigations conduct-

ed at the Burbage Experiment Station. .Successful

attempts are being made to ascertain the genetic con-

stitution of various agricultural and horticultural

plants with a view to obtaining improved varieties by
hybridization. The work, however, is not confined to

plants. The characters of the various breeds of poultry,
live-stock and horses are being examined and the

pedigrees of local families are also registered in order

to determine what human characteristics segregate as

dominant and recessive factors.

So far in the publication under consideration

those matters have been abstracted which are likely to

be of direct interest in the West Indies, but it must
be pointed out that no reference has been made to

a large number of pajiers dealing with more abstract

lines of investigation. Although of great biological

interest, these possess at present but little economic

significance. Nevertheless they are heljiing to eluci-

date new problems that have arisen out of investiga-
tions in the past; and they are leading to the concep-
tion of new ideas which may in time prove to be of

the greatest practical importance.

VALUE OF THE UPPER AND LOWER
. HALVES OF THE SUGARCANE.
An article by Irving H. Morse in the Louisiana Planter

for January 4, 1913, calls attention to the advantages of

working mature and immature parts of the sugar-cane sepai^
ately. That an innovation of this kind might be advanta-

geous to sugar manufacturers in Louisiana where the purity
is comparatively low when considered witli that of West
Indian juice, is a matter of some

possibility, but in these
islands, under normal conditions, the idea would not appear
to be practicable However, the .subject possesses several

points of interest which may receive consideration here.
In summing up the advantages of his idea of working

the mature and immature parts of the cane separately, Morse
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make.s the folk.vving statements: (1) that there would be a lar-

ger income from a ton of oane; (2) that the expense of manu-

facture would be less; (3) grindiosj; could begin two weeks

earlier (4) canecucting machines coiij.l be used: and (5) that

by manufacturing syrup from the same kind of cane a standard

grade could l)e produced which would find u market in all

parts of the I'nited Slates.

The reason for the first statement is,api)arenlly the fact

that, in Louisiana, one-third ot tht- cane is worked at a loss

owing tu the low sucrose and purity ratios of the upper

part of the cane. It is held that the tops would yield

a greater financial return if made into syrup than they would

if ground togetlier with the lower part of the cane in the

ordinary way. Figures are given in support of this con-

tention.

In the factory, however, it would be necessary to make
considerable changes in order to manufacture Ijoth sugar
and molasses at the same time; ami it is advocated that the

mill might either grind three watches a day on bottoms and

one on top.«, or three days on the former and one on the

latter, depending on the amount of each.

An important advantage is the indication that the

adoption of the system would make the commencement of

grinding earlier, but it is not altogether certain whether the

separation of tops and bottoms in the field could be as

easily dealt with by machinery as the author maintains it

could. If it had to be done by hand, the Cuban custom

would have to be followed, where the men cut the canes in

pieces in the field, and throw them into heaps. In the case

ot the new system which is advocated, the cutters would

have to throw the tops and bottoms in different piles; and it

may be added incidentally, that if the method ever became

established, it would be extremely advantageous as a means

of eliminating diseased canes which often cannot be detected

before they are cut

Although, as already stated, the subject is chiefly of aca-

demic interest and of little practical importance in the West

Indies, still the question of topping 'short' or 'long' is a prac-

tical matter which has occas-ioned some local controver.?y.

In St. Kilts the question has already received some experi-

mental investigation, and the foregoing information may be

found of use in its relation to this more limited aspect of the

relative value of the upper and lower halves of the sugarcane.

Effect of the Plough Hitch on Draft. -The
following results of a graphical and mathematical analysis of

draft in relation to the hitching of engine ploughs, will be of

particular interest in places where steam or motor cultivation

is employed. The extract is taken from the Erperinient
Station ktcord, Vol. XW'II, No. 7:—

'Conclusions are drawn that the best results are obtained

by making the hitch a little to the right of the centre of the

plough, ar.d liy hitrhing as high on the engine as possible
without carrying the front end of the plough off the ground,
and that the larger the plough the more economical it is in

power. From the graphical analysis the formula is deduced

for the desired hitch for any sized plough of D =—
i,y-Tu

—
in which !> = the distance in inches from the first plough
centre to the hitch, A = distance frim the centre of the first

plough to the centre of the last plough measured at right

angles to the furrow, B= the distance from the centre of the

fir.-t plough to the centre of the lai-t plough, measured parallel

to the furrow, and (
' = the di.-tanco in inches from the

front plough bottom to the engine draw bar. For [iraclical

conditions 1'2 inches should be added to I).'

AMERICAN VIEWS ON A rROPICAL
UNIVERSITY.

Quite recently a very deliberate and impartial treatment
of the subject of an agricultural university for the British

Tropical Possessions has comprised an editorial in the New
York India JitMer World This article calls altentio:i to

the recent advocacy in The Times (see A'/iicu/tma/. iWws,
Vol. XII, pp. 49, .59, 87 and 97) for the immediate estab-

lishment of the institution in the West Indies and, in

continuation states; 'The Times does not designate any par-
ticular island, but to anyone who has travelled extensively

through the West Indies, Trinidad will immediately suggest
itself as an ideal location for such an institution.'

A considerable part of the editorial is naturally devot-

ed to rertections on the benefits that would accrue from
a materialization of the scheme in regard to America
and the rubber industry, but evidence of a broad-

minded appreciation of the wide scope of the proposed
University is clearly indicated in the following pa.ssage

referring to the question of location in Trinidad: 'It is

readily accessible, not only to the English, but to Canadians
and to the United States, and it (the University) would natur-

ally draw its student supply, not only from the mother

country, but from the surrounding islands, from South

America, and from North America and train them so

broadly that after leaving its doors they would be at home
in any tropical country—whether the West Indies, South

America, Africa or the Far East.'

These and other statements make it evident that

the central idea or spirit of the movement has been

fully comprehended by the writer, namely that one
self contained institution and not an extension of exist-

ing educational units is the crying need in tropical agri-
culture—an institution that is big enough to undertake
abstract research, to train experts and practical agricul-

turists, to exercise an economic and moral influence over

tropica! affairs, and at the same time central enough to

administer, and to collate the scientiBc results of isolated

investigators.

The Campaign Against Tuberculosis.—The

following extract dealing with bovine tuberculosis is taken

from The Tivtes Weekiy Edition (March 14, 1913) where an

account is given of the proposals contained in the final report
of the Departmental Committee on tuberculosis, appointed in

February 1912:—

'The Committee are of opinion that the bacillus of bovine

tuberculosis is a cause of tuberculosis in man, and to a greater
extent in children, and that the best way to attain complete

security from the danger of bovine infection is entirely to

eradicate tuberculosis from the cattle of this country. They
think thit this is not impossible of achievement, but is likely

to be a slow process, and must depend upon co-ordinated and

continuous effort No single or purely local effort wiil suffice

to eliminate such tuberculosis. The Committee welcome the

proposed legislation dealing with the question of milk supply,
which they consider should be upon the widest possible basis

and should include the whole country. They are of opinion
that county and county borough councils should have power
to inspect herds, dairies, and farm buildings, to administer all

enactments relating thereto, and to require that certain cows

should be slaughtered, in the interest both of the public and

of the dairy industry.'
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FRUITS AND FRUIT TREES.

THE ST. MICHAEL'S ORANGE.
An interesting letter in the handwriting ot'the late

Sir J. D Hooker, O.M., written in ls96 to Dv. (now Sir

Daniel) Morri?, has recently been discovered in one of

the tiles at r.his oitice. The communication concerns

the old Sb Michael's orange, and the description by the

famous botanist of this old well-known variety is

extracted as follows from the letter referred to:—
As I must be one of the very few living persons who

knO'V what the St. Michael's Orange was like, it may be expe-
dient that I should record my recollections of it.

In my youth this orange was annually imported into

Glasgow in great quantities, being brought by clipper ships,
the earliest of which to arrive was reported to have claimed

a special award.

It was a small orange, about one-third short in bulk of

the beautiful Canaries fruit, of rather oblate form, high colour,

great fragrance and with usually a dark ring around, but
a little distant from, the scar of the style. The rtesh was
of a good yellow colour with few seeds and of a rich flavour.

The pericarp was thin and rather loose. I have seen nothing
like it in the market since 1839, when I left home

It might be worth while to enquire, through our Consul
at the Azores, whether such an orange exists there now, and
if so, to ask for a box. Also to ask Rivers what he knows
of the St. .Michael's Orange. 'When next I go to Kcw I

will look up riisso and see if I can match any figures by
him with my recollections of it.

At the Cape de Verde (Porto Preye) I found magnificent

oranges, quite half a> large again as the Canaries, of globu-
lar form, with an enormously thick, soft, highly coloured,
and very loosely attached pericarp; the flesh was delicious.

I have seen none like it .since.

THE INTRODUCTION OF EXOTICS.
It ha.s been decided by the Govi-rnmcnt of India to

publish a .series of memoirs describing the introduction into,

and the cultivation of, useful exotic trees in that country,

particularly in those habitat.'* where it is difficult to olitain

a valuable growth of indigenous species. The first exotic t<i

be dealt with 'u I'rosopis jnlijlura, D.C. (thecishawof .Jama-

ica—familiar in .Mexico under the name of Mesquit bean),
the characters and behaviour of which in India are described

in the Indian Forest Riconh, Vol. IV, Part 3.

In this account of the cashaw {Prosopu Julif!ora), it is

pointed out in the memoir that the plant is strongly

xerophilous and well adapted to thrive in India on dry soils

and in arid districts. The tree is stated to be useful as

a sand binder, and also as a pioneer in afforesting dry
grasslands and waste areas, where more valuable species
cannot be got to grow. The pods constitute a useful fodder,
and are much enjoyed by cattle, especially in dry years when

grass is scarce. Apparently in India these pods do not tend

to produce tympanitis in cattle as they do in .Jamaica.

The wood of the cashaw is of considerable value,

especially that of the variety nlntina, which is said to attain

a height of 50 feet and a diameter of 2 feet.

The account of this tree also contains a botanical des-

cription of the species, a discussion on taxonomy, and an
historical review of the species since its introduction into

the Jvist from .\merica.

The 'World's Production and Consumption
of Rubber.—According to statistics published in Singapore,
the total production of wild and plantation rubber throughout
the world in the twelve months ended June 30. 1912,
amounted to 93,669 tons, as compared with 79,302 tons in

the previous year, and 76,026 tons in 1909-10. On the

other hand, the total consumption of 1911-12, is returned at

99,-564 tons, as compared with 74,082 tons in 191011, or an
increase of 2.5,482 tons, whereas the quantity consumed in

1909-10 was only 4.037 tons in excess of the preceding year.
The worlds stocks of rubber on July 1, 1912, are reported to

have been 10,181 tons, as against 12, .563 tons on the same
date in 1911. This is a reduction of 2,382 tons, and com-

pares with an increase of 5,56.5 tons on July 1, 1911, as

contrasted with the position on July 1, 1910. The consider-

able expansif)n in coiisuniptiun in 1911-12 is attributed

largely to the lower level of prices prevailing during the

year. (From the .Journal of the Royal Society of Aria,
.March 11, 1913.)
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SUBSOIL WATER.
Tbo series of dry seasnns experienced recently in

the majority of West Indian colonies naturally cause

attention to be drawn to questions of ai>ricultural

Avater- supply. In the following article by -Mr. H. A.

Terapany, 1! Sc, Superintendent of Agriculture for

the Leeward Islands, the priiic;iples which govern

agricultural water-supply are described. The fact

that, even during times of dronght. a large' reser-

voir of water exists below the soil is not always

recognized, nor are the laws which govern the movement
of the supply towards the roots of vegetation growing
above. I'hese, among other points are dealt with in

the following account of the subject of subsoil water.

All supplies of fresh water are in the first instance

derived from the atmospheric contleiisatioii of rain (including

snow) and dew, which are precipitated on the land surface

and serve directly to minister to the needs of plant life. Of

the supplies received in this way, a portion soaks into the

land; the amount which is capable of being thus absorbed,

•will depend on the texture of the soil and the underlying
subsoil. When this is coarse and open the capacity of the soil

for absorbing water is relatively great. On the other hand, in

the case of close-textured soils, in which the finer particles of

the clay order of magnitude predominate, the rate of

absorption is naturally .slower. In any case, when the rate

of precipitation exceeds the absorptive capacity of any soil,

the excess of water passes off along recognized channels in the

form of surface drainage or .storm water, and unless special

facilities exist for conservation, becomes lost to the area on

vi'hich it falls.

The water which is absorbed by the soil, however, tends

to accumulate and form an underground reservoir. This

accumulated supply may conveniently be termed subsoil

water, and serves as a source from which water is drawn

by capillarity from below through the layers of soil to

supply the needs of growing plants, supplementary to the

amount available from actual precipitation.

In an article in the Yearbook of the United States

l^epartment of .Vgriculture for 1911*, the question of the

subsoil water of the central regions of the United States is

dealt with, and the considerations presented in the conclud-

ing part of the present article are partly derived therefrom.

In general, subsoil water permeates the soil, subsoil and

underlying rocks. The quantity present usually increases

from the surface downwards to a point varying in depth

according to the prevailing conditions, and after that,

diniini"hing as the pressure of the overlying rocks and soil

increase.s. Under the conditions dealt with in the article in

question, it is estimated that the amount of water contained

in the first hundred feet from the surface is equal to one-

quarter of the total volume of ordinary porous soil, subsoil,

rock. In other words, this is an equivalent to a reservoir of

water 2-5 feet in depth, or a supply equal to the total rain-

fall over average years under the cocditions in question.

It will be seen that the aggregate quantity of water thus

available is considerable, and it is useful to conceive it as an

-ictual reservoir susceptible of increase and diminution, and

differing from an open pond chiefly in unevenness of its

dipper level, this latter effect being due to obstruction of free

movement by the earth within which it lodges.

* 'Subsoil Wiiter of Central Uiiiied States', by W. ,1.

-ilcGoa, I'nited States Uepartmunt of Agriculture Yu.-nbook,

1!)11, p. 479.

Water contained in subterranean reservoirs in this way
moves under gravity, tending to flow from a higher to a
lower levels at rates which depend on the permeability of the

material through which it passes. Moreover, it is subject to

capillary movement, and thus unlike free water, the upper
level of the subsoil water will tend to conform to irregular-
ities of the ground level.

Under the influence of these two forces the upper level

of the subsoil water is indefinite; the moisture content of

soils increasing gradually downwards until a point is reached

at which the surrounding subsoil or rock is saturated.

Wells derive their water-supply from subsoil water, a.s

also do by far the greater part of normal brooks and river.s

(apart from storm water), and the varying levels of these

mark variations in the level of the subsoil water by which

they are supplied.

The level of saturation is known as the water-table; it is

convenient to distinguish between the level of the saturation

which is effective in supplying capillarity, from that (gener-

ally somewhat lower) level at which water is delivered freely
into wells. The former is termed the 'agricultural water-

table', the latter the 'well-water table'.

The quantity of subsoil water permeating the earth

varies to some extent with the' texture and structure of the

materials, and these factors also influence its movements to

a very considerable degree. Through gravels and sands it

flows with a freedom approaching that of open streams,
whilst through clays and close-textured rocks it may move

only at an imperceptible rate. When the underlying rooks

consist of permeable limestone however, large cavities and
fissures may in course of time become created, as the result

of the solvent action of water containing dissolved carbon

dioxide, and thus form those subterranean reservoirs anil

channels commonly termed underground rivers and lakes;
which receive drainage of the surrounding rocks, and facili^

tate generally the movements of subsoil water.

The limit of vertical movement of soil water is, of

course, the distance between the surface of the soil and
the agricultural water-table, but when the latter is

removed to considerable depths below the surface, the water

available for plant growth in this way becomes increasingly
restricted. It may be broadly stated that, under average

conditions, capillarity acts freely to a depth of 4 or o feet;

fairly, to a depth of 10 feet; and slowly, to 30 feet or more.

In certain cases, especially those of very heavy low-

lying lands, the water-table may approach very near to, or

even rise above, the soil surface. Under these conditions, lands

become water-logged, and it is then necessary to lower the

level of the water table by drainage, to permit of the lands-

being utilized.

In districts liable to suffer from drought it is obviously
a matter of importance agriculturally to know whether the

reserve supply of subsoil water, available for eking out th'i

rainfall, approaches the surface to within 10 feet, or comes
within 30 feet, or lies so much deeper as to be beyond the

reach of capillarity.

Moreover, a proper appreciation of the conditions

governing supplies of subsoil water is of importance ia

relation to attempts to utilize them as industrial and domestic

sources of water.

In the foregoing article the main principles relating to

this question have been outlined. It is proposed subsequently
to deal with certain aspects of the case having special refer-

ence to conditions obtaining in West Indian islands.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date April 7, with reference

to the sales of West Indian Sea Island cotton :
—

About 200 bales of West Indinn Sea Island cotton have

teen sold since our last report, comprising about 80 bales Kar-

bados 19(?. to lOAc?., 110 St. Kitts chiefly 18(Z. to -lOd., with

a few inferior bales IGhl. to I'd. and a few bale.s of Superior
Montserrat at I8d.

The market is firm, but the demand is chiefly for fine-

libred cotton 19'7. to 20d., and in consequence the chief sales

are Barbados and St. Kitts, the latter being preferred on

account of its extra fineness. Lower qualities from the

Leeward Islands and the finer sorts from St. Vincent are

neglected at the moment, but we are of the opinion, judging
from crop reports, that prices will remain firm throughout the

season.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending March 29, is as follows:—
The market has been quiet throughout the week, with

sales of 150 bales of off cotton, and in the absence of any
further demand remains unchanged and we have only to

.confirm our previous advices and quotations.

We quote, viz:

Extra Fine 28c. to 29c. = IGrf. to 16id. c.i.f., & 5 per cent

Fully Fine 26c. to 27c. =
14|d. to iBirf. „ „ „ „

Fine 2.5c. = 14>rf. „ „ ,,, „
Extra Fine off) „ , i oi j
in preparation /

= " " " "

r'*"y^^'"t"'^|l8c,to20c.= 10UtollH. „ „ ,, .,in preparationj
- . " >> i >

Fine off in 1

preparation J

This report shows that the total exports of .Sea

Island cotten from the I'nited States to Liverpool,
JIanchcster and Havre, up to March 29, 1913, were 421

bales, 1,07."! bales, and 4,008 bales, respectively.

18c. lO.W.

Information has been received to the effect that, at the

110th meeting of the British Cotton Growing .'Association

held in Manche"ter on April 1, 1913, it was reported that

the cotton yields in the Sudan this season are most satis-

factory, as much as 660 ft), of lint per acre having been
obtained in the Tayiba district. In West Africa the crop is

kte, but a record total output of 20,000 bales is e.stimated.

In Xyasaland the crop continues to be held up through bad

transport facilities, but the position will improve with the

construction in the near future of a railway from I'ort Herald
to Zambesi. The prouuction of cotton in Uganda continues

to increase, but at present the transport facilities on the

I'ganda railway are inadequate. It is thought that it will

he necessary at an early date to double the line.

THE COMPLEXITY OF THE MICRO-
ORGANIC POPULATION OP TEE SOIL.

During 1910, the interest of agricultural scientists was-

deeply aroused by liussell's and Hutchinson's announcement
of their results on the phagocytic protozoa in the soil, and!

the effect of partial sterilization upon fertility In this

Journal the subject was explained at considerable length (see

Agricultural News, Vol. IX, p. 33), and further developments
along the same line have been noted from time to time

(Vols. X, p. 33.5; Xt, pp. 131 and 151) In the last issue of

this journal appeared an abstract of the work of llussell andt

Petherbridge on soil sickness and partial sterilization, and the

present article should be an appropriate and arresting addi-

tion to those just referred to.

It concerns a letter by Russell, published in a recent

number of Srieiv, (April 4, 1913), refuting the adver.«e

criticisms of American workers on the phagocytic theory
which this author has established on the basis of the

Rothamsted researches.

In order to indicate the stability of his contentions,
Russell first proceeds to enumerate the experimental facts

upon which lie bases his arguments. Briefly they are as

follows:—
(1) Partial sterilization of the soil brings about are

increased bacterial content.

(2) Simultaneously there is an increase in the produc-
tion of ammonia formed from organic nitrogen compounds.

(3) Partial sterilization improves the soil as a mediunc

for bacterial development.

(4) The improvement is permanent.
It is evident from (3) and (4) that the factor limiting

bacterial numbers in ordinary soils is not bacterial, nor is it

any product of bacterial activity, nor does it arise sponta-

neously in soils.

(5) The limiting factor can be reintroduced by
inoculation.

(6) The efl'ect of increased temperature on untreatedl

soils makes it evident that the limiting factor in untreated

soils is not the luc/i' of anything but the presence oj-

somethiiig actii; .

(7) If the partial sterilization is sutficient to kill nitri-

fying bacteria (which are susceptible organisms) the limiting
factor is also extinguished; if the nitrifying bacteria are only

temporarily suppressed the factor is also only put out for

a time.

(8) The properties of the limiting factor are: (a) It is

active and not a lack of something; (b) it is not bacterial;

(c) it is extinguishe<l by heat or poisons and does not reappear
if the treatment has sufficed to kill sensitive and non sporing^

organisms; it may re appear, however, if the treatment has

not been sufficient to do this; (d) it can be reintroduced into

soils from which it has been permanently extinguished by
the addition of a little untreated soil; (e) it develops more

slowly than bacteria and for some time may show little or no

effect, then it causes a marked reduction in the numbers of

bacteria, and its final effect is out of all proportion to the

amount introduced; (f) it is favoured by conditions favoura-

ble to trophic life in the soil.

(9) It is impossible to escajje the conclusion that the

limiting factor is a living organism.

(10) Protozoa naturally suggested themselves. Lnrge
numbers of ciliates, ama-bic and flagellates were found ia

the soil, and whenever they were killed the detrimental factor

was found to be put out of action. Whenever the detri-

mental factor was not put out of action th^ protozoa were
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not found to be killed. Sometimes ciliates and amiubiu were

found in soils in which the detrimental factor had been put
out of action but methods did not enable the investigators to

discriminate directly between [irotozoan cy.sts and active

forms. In general, however, the parallelism between the

detrimental factor and the soil protozoa was so complete as

to justify the conclusion that proto/.oa were the detrimental

organisms.
A vnin search was made for bacterio-toxins, for evidence

of bacterial stimulus, of improvements in the bacterial flora.

The inability to isolate toxins did not necessarily disagree
with Schreiner's work in America since this investigator

experimented with badly drained and aerated soils, whereas

those used at liothamsted were well drained, well aerated

a,nd well supplied with calcium carbonate.

Turning now to the criticisms that have been passed on

the above results in America it will be convenient to present
the following summary:—•

Lipman and others state that when pasteurized and

untreated soil infusions are added respectively to mi.x-

tures of dried blood and sterilized soil (heated under

a pressure of 15 atmospheres of .steam) the pasteurized
anfusions induce after seven days the formation of no

more ammonia tLan the untreated infusion. These results,

they say, do not bear out liussell's and Hutchinson's

contention as to the part played by protozoa in depressing
the activities of soil bacteria.

In return, Russell asserts that the argument does not

bear upon the question, for the following reasons:—
(1) The failure of the protozoa to develop in the highly

Leated soil would be no evidence at all of their inability to

develop in normal soil.

(2) As a matter of fact, in this highly heated soil the

nitrifying bacteria did not appear to develop: 'Would

Dr. Lipman argue,' writes Russell, 'that this result does not

iear out the usual contention as to the part played by
nitrifying organisms in the soiH'

(3) Even if the detrimental organisms could develop
in highly heated soil they were not given a chance: Russell

and Hutchinson never observed any development in anything
like so short a i)eriod as seven days: their experiments had

always been continued much longer.

(4) Lastly the action of the detrimental organism is

to keep down the munhers of bacteria. Xow the rate of

ammonia production is not necessarily a measure of bacterial

numbers and therefore affords no rigid test of the activity of

the detrimental organism.

The ne.Kt critic is Stone, who stales, on the evidence of

Lodge's and Smith's e.xperiments, that he considers protozoa
Lave little or no part in accounting for the increased number
of bacteria in their soils. The experiments consisted in the

addition of soil bacteria to decoctions of untreated soil and of

soil heated for forty-five minutes to 200°F. Greater bacterial

development occurred in the decoction of sterilized soil than in

the decoction of the untreated soil. (A subsoil behaved

differently. )
The authors stated that protozoa were absent

and that the results must be due to other causes.

]lu.ssell answers as follows:—
(1) He agrees entirely with the last conclusion, but

points out that it throws no light on what happens in un-

treated soil. It therefore does not bear upon the question
under immediate discussion.

(2) As regards the absence or paucity of jjrotozoa in

the Massachusetts .soil, fiussell hints that it would be inter-

-ssting if the investigators had e.xplained the difference

tetween their soil conditions and those at Michigan where

Rahn found protozoa of the .same types occurring in numbers
of the same order per gram as were found at Rothamsted ia

England.

Space will not permit reference to further criticisms of

a similar nature. In conclusion Russell fully acknowledges
that the phagocytic protozoa constitute only one factor which

may limit soil fertility, but he maintains, and proves

satisfactorily, that it is an extremely important one. It

would appear that the controversy has arisen through con-

fusion on the part of some Americin investigators in their

enthusiastic endeavour to study more than one factor at

a time, and through insutticient consideration being given

by agricultural chemists in that country, to the fact that

a highly heated soil provides an entirely different medium
for micro-organic development than does partially sterilized

and untreated soil.

ST. KITIS AGRICULTURAL AND
INDUSTRIAL SHOW, 1913.

In the last issue but one of the A'jricuUural News it

was stated that the seventh Agricultural and Industrial

Show had been held in St. Kitts on .March 7, 1913. As was

promised, further details are now given in regard to the

nature of the exhibits and the awarding of the prizes.

The show of 1913 both in number and quality of

exhibits, was a distinct advance on those of the last two

years. The total number of exhibits this year was Sll as

against 620 in 1912 and 736 in 1911. The Sll exhibits

were made up as follows: live stock, horses, mules and cattle,

68; sheep, goats and pigs 14; poultry and rabbits 30; sugar-

cane and its products 59; fruits 73; vegetables 105; industrieij

49; fancy work 47; preserves 124; maize and starches 46;

plants and flowers 47; school exhibits 5; miscellaneous 69.

In the horse class, and in the driving and riding com-

petitions several interesting exhibits were shown, but in the

cattle class the represeniation was distinctly poor as compared
with previous years. The first prize for mules was awarded

to Mansion estate for a very fine team imported from

Montserrat.

The sugar-canes w-ere numerous and of high quality,

especially in the class for cut canes. The first prize for cut

canes weighing 140 lb, and for four varieties of cut canes,

six of each variety, weighing 235 lb., were won by Molineux

estate. A diploma of merit was awarded Brighton estate

for vacuum pan sugar.

As formerly stated, the e.xhibits of fruit and vegstables

were a distinct advance on those of previous years. Prizes

were viron by Mr. J. Mulrain and Mr. J. Fraites.

The exhibits comprising the industrial classes represAited

fancy work, tailors' work, native wood work, and a fine exhibit

by Mr. McConnel, Chairman of the Fine Cotton Spinners'

Association, showing cotton in all stages of manufacture

from raw cotton to yarn. Another very striking illustrative

exhibit was a collection of scientific and economic specimens

from the laboratory of the Leeward Islands Depart-

ment of Agriculture, and in the miscellaneous class very

creditable exhibits of cotton seed cake meal, oil and native

cigars were to be seen.

The prizes won at the show and the diplomas of merit

awarded by the Imperial Department of Agriculture wera

distributed by Mis Honour the Administrator, at a special

meeting of the Agricultural and Commercial Society held ork.

Tuesday April l', 1913.
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NOTES AND COMMENTS.

Effects of Manurial Salts oa Germination.

Some interesting series of experiments ha\e been
carried out by Rusche with temperate species of

cultivated plants, to test the effect of such salts as the

nitrates and chlorides of sodium and potassium uiton
the rate of germination, l^e results obtained are

abstracted in the Journal of the Chemical Soclelij for

Kebruary 191-'5, and since the etTects observed are

likely to have their parallel in regard to tropical

species, the following facts are noted as being interest-

ing ard suggestive.

Potassium chloride was found to act not unfavour-

ably on the germination of cereals, peas, rape and beet,

but unfavourably in the case of clovers and other

leguminous fodder plants. Sodium chloride was found

to be more uiifavoiu-able than the potassium saltexceptj
with barley. lupin.<, serradella and rape. Nitrates are

generally more favourable than chlorides; ammonium
nitrate, however, resembled the chloride in being dis-

tinctly injurious, especially to clover.-". Of all the salts

employed, sodium and potassium carbonates were found
to be the most favourable As regards the length of

roots, nitrates produced the shortest root.s with cereals.

The longest roots were obtained with sulphates and

phosphates. In the case of peas, the longest roots

were obtained when no manure was used.

Contents of Present Issue.

The leading article in this number deals in

a general way with some of the more recent lines of

investigation on Heredity in relation to Agriculture,

On page I'-il will be found a note describing views

in America on the c--tablishment of a Tropical
Universitv.

The practical signiticacce of subsoil water in rela-

tion to the cultivation of crops is discussed in an article

on page ]'13. Certain points in this article are referred

to under .Students' Corner.

On page l;]4- a description is given of the recent

Anglo-American controversy in conne.xioa with the

j)hagocytic theory of soil protozoa.

Under the caption Itsect Notes, on page l.'>8, the

bubject of root borers pnd other grubs in West Indian

soils is continued from the.' last nuniber of this journal.

A comprehensive account of the proceedings of

the recent Tuberculosis Conference in Trinidad is

presented on page 139.

The Fungus Notes in this i.ssue compri.se Part II

of the description of work in the West Indies
,
on the

parasitology of the red rot fungus ctf the sugar-cane.

Explosives in Agriculture.

Since the beginning of the current year an unus-

ually large nuniber of agricultural journals have called

attention to the importance of explosives in the

cultivation of land. An interesting and extremely
well- illustrated article in the Agricultural Ga'cllc of
Neiv tiouth WalfS (January 1913) emphasizes the
value of dynamite in the clearing of bush laml. An
account is given of the different kinds of explosi\es and
the methods of tiring, the latter being either by moans
of the safety fuse or by electricity. It is indicated

that the advantages accruing from the felling of trees

by dynamite lie, not only in the fact that the stump is

removed, and but also in the fact that the small limbs
iTe broken otf by the concussion and fall. The Culxt

Magazine for .March 1913 calls attention to the value

of explosives in the breaking up of hardpan in citrus

cultivations in f'lorida, where four-ounce charges of
30 percent, dynamite have been exploded under trees ir»

bearing with eminently satisfactory results. From the

purely physiological aspect of soil aeration, the Planter's

Chron icle {Fehvnnry 8. 1913) strongly advises a careful

employment of this form of subsoil cultivation: and

lastly reference must be made to the advocacy of 2'ropi~
cil Life, and to that of the India Rubber World (April
1, 1913) which devotes an editorial to the subject, indi-

cating the value of dynamite for preparing holes for the
actual planting of rubber trees, and its utility as a des-

troyer of animal and vegetable parasites. In the West
Indies, perhaps the greatest use ofdynamite would lie in

the removal of large boulders of volcanic rocks which
at present on many estates so seriously interfere with
the thorough cultivation of the soil.
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The French Antilles and the Panama Canal.

In an ;iiticle entitled Le C';inal de Panama et nus

Colonies, which appears in L'c.ijiansion C'oloniale for

Jlarch 19l:{, reference is made to certain projects for

improving the harbours of ilartininne and (liiadeloiipe,

in view of the increase in the shijijiing trade between

Europe and Central America, that will take place' in

1!)1.5 on ihe completion of the Panama Canal.

. It is asserted from the evidence obtained in 1912

bv the French Commission sent by the Covernment to

investigate that countrys colonial ports of call, that

there is no occasion for the creation of a coaling station

or provision port because of the uroxiniity of the islands

to Panama, and because of the fact that the pons in

question do not lie on the direct route. Nevertheless

the Commission was of opinion that it would be

desirable to improve the harbours in response to the

needs of the Colonies themselves and iheir ngular

development. A nroject to deepen the anchorage at

Pointe-a-Pitre to allow steamers to go alongside the

wnarf, is estimated to cost three and half million francs.

The Periodicity of Tropical Plants.

The above subject has recently received attentioo:

by Klebs, whose investigations have been made to>

ascertain (1) whether the growth of tropical plants is

on the whole periodic and (2) whether the periodicity
so far as observed in the Tropics is a constant character

or is capable of being modified by varying the condi-

tions. The work is described in the Experiment Station

RecorJ ior January 19 Hi from which the present note-

has been abstracted. Leaf fall was the chief character

investigated, and in a number of tropical species it was-

found to occur non-periodically, but some plants,
become periodic in this respect after they are old-

Uther plants were found to cast their leaves, apparently
in response to changes in environment, at a time whert

normally they would not do so: still other species^

according to variations of nourishment, cast their leaves

all at once or only gradually through a long period.
In Java and Ceylon similar observations by Volkens

led to the conclusion that no general connexion can be-

regarded as established there between leaf fall ancS

climate.

Wild Silk Cocoons from Mozambique.

The Jornal iVAqricultara tla Cmnpanhid de Mo-

r^niihiquc, Vol. li, No. 2, contains a rejjort on a sample
f cocoon?, the product of a species of Anaphe, sent for

examination to the Imperial Institute. The sample
was collected in the forests of JIadanda and Mafuci and

appeared to be similar to the Anaphe silk obtained in

Southern Nigeria.

In the examination, six of the nests were cut up
and sorted into three grades; (1) the outer layers con-

sisting of the paper-like covering and the loose-textured

silk beneath it; (2) the parchment- hke layer and (8) the

rocoons. Fair samples of each grade were taken for

xamination and were submitted to the 'boiling off'

process with (a) 'i per cent, sodium carbonate solution

and (b) o per cent, soap solution. The results obtained

were as follows: (i) loss in outer layers after treatment

in (a) and (b) for one hour, 2."J per cent, (expressed on

the dry silk): (2) loss in parchment-like layer after two

liours treatment, 18-.5 per cent.; (o) loss in cocoons after

.
-hour treatment, 29-4 per cent. These losses on boil-

ing off were rather high comjjared with those obtained

v.ith samples of Anaphe silk from Southern Nigeria
and Uganda.

It is stated further that the c.icoons are too loose

in texture to allow the silkte be wound otf' or reeled, as

is done in the case of the mulberry silks. It is possible,

however, by carding and combing to convert the whole

of the silk, both from the external layers and the

cocoons, into 'spun' silk, which could be used for

manufacturing purposes if obtainable in large quan-
tities and at a sufhciently low price, Crude nests of

Anaphe from Uganda, of somewhat superior quality,
have been stated to be worth 4J,c?. per Ifi. in the

United Kingdom.

Effect of Drainage on Rice Soils.

Interesting results are recorded in the Agricul-
tural Joiirnal of India for January 191o, the outcome^

of a series of pot cultures of rice plants of the same?

age and variety made with the object of ascertaining:
some of the soil conditions under which a disease of rice?

called Ufra, is likely to occ\ir. In the different series,^

half the pots had the tubulure at the base plngged to

prevent drainage; in the remaining half this was lefts-

open. The most interesting results w-ere obtained by
the addition to the pots of oil cake (at the rate of
00 lb. N per acre). After thirty-two days' growth, all th&

plants (drained and undrained) so manured had turned
brown and appeared withered and moribund. The
effect appeared to be due to a direct toxic action of
the products of decomposition of the cake; laboratory

experiments at the same time showed that no nitrifica-

tion w^as going on in the saturated undrained soil, buti-

that certain anaerobes were producing foul-smelling:

decomposition products such as indol, and gases

including nitrogen, marsh gas and carbon dioxide. In:

the drained soil the toxic products were quickly carried!

away which resulted in the rapid recovery and eventuaL

good growth of the plant?. Those in the undrainfedi

soils never properly recovered. The addition of oil-

cake was found to produce greatly increased tillering. .

In the undrained pots, the root development below
soil level left the original long stem of the transplanted

seedling with a bunch of roots at its lower extremity-
in the drained pots, howe\ er, the lower part of the stenv

rotted away, leaving only the upper half with a muclt

more fully developed bunch of roots. In other words, the-

deeper root system was found to occur in the undrained/

soil which is contrary to what would be expected. Thi.s.

curious phenomenon is explained by the fact that, in all

{uobabiliiy, the plants in the undrained soils were-

almost entirely dependent upon anaerobic food, which, of

course, v^-ould be most abundant at the bottom of the pot>
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INSECT NOTES

ROOT BORERS AND OTHER GRUBS
IN WEST INDIAN SOILS.

In the last issue of the Agricultural Xews it was stated

that the continuation of the above notes in the I'resent

number would concern the family of beetles conimonlj* known

as hard backs. The subject is now continued as follows:—
SCARABAEFDAE.

The insects which are groui-ed t'geiher in this large

family are numerous and widely distributed. They are

divided, according to the habit of feeding, iii'u two groups:
the leaf chafer.s, .Melolonthidae; and the scavengers, Dynas-
tidae. At the present time only the leaf chafers would be

•taken into consideration but for the fact that certain of the

scavengers have at times functioned as pests of more or less

severity. This raises the question as to how far the feeding
"habits of so-called scavenger beetles are constant, and

-whether these insects may not all be able to subsist on

.living plant tissue when by reason of their unusual numbers,
or a lack of the preferred food, they are driven to it

MELOLONTHIDAE.

The brown hard back in Barbados {Phytaluf siiii/hi).

3leferences: Agricultural News, IX, p. 186, {Cydoctph-

<da); Report on Phytalm smithi, Arrow, in Mauritius, by
D. d'Emmerez de Cbarmoy, Mauriliu.=, 1912; Annual lieports

^f the Local Department of Agriculture, Bdrbados.

This insect is known to occur in Barbados and Mauritius.

Of all the insects under consideration in the present

series of articles none has gained such world wide notoriety

as I'liytalus smithi. The enormous increase of this insect

within four years from the lime it was first known to exist

in Mauritius, to such an extent that it seemed to threaten

the e.xtinction of the sugar indu.stry of that island, amply
illustrates the danger attending the transportation of an

insect of this kind from its native environment into

a locality where its natural enemies do not exist. No other

insect of this series has formed the subject of such complete
scientific investigation as Pht/talus smii/ii, the results of

which are recorded in the report by de ( harmo}', referred

to above.

Phytalus smithi exists in Barbados, being found in the

soil of cane field.^, gardens, and of plant tubs. The adult

insect is slightly longer and narrower than the ordinary
hard back, and the legs are more slender.

In 1906 specimens of the adult beetle were forwarded

to the Imperial I)epartment of Agriculture with the infor-

mation that they had been found among the leaves of sugar-
cane plants on which they had apparently been feeding.

In May J 910, the beetle occurred in considerable

•numbers in two localities near P.ric'getown, Barbados, where

from .500 to 600 were captured during one night on rcses

and other garden plants. (See Agricnlliiral Xews, Vol. IX,

p. 180, wliere this insect is referred to as Ci/docephala sp.)

At this time the larvae of the beetle were not known, being
«onfused with those of the common hard back {LIgyrns

iumiilosus), which will be described later.

In Watson"s paper on the root borer of the sugar-cane

^see reference under root borer above), and in one by H. A.

iallou, entitled Review of Insect Pests Infesting the Sugar-
•cane ( HV>' Indian Bulletin, Vol. VI, p. .37). grubs of the

liard back (/,. tumulosiis) are mentioned, in both of which

the reference probably failed to distinguish between that

-«pecies and Phytalus smithi.

At the present time the brown hard back is known to

occur in some numbers in the same sugar cane fields where

Diajirnpes <ihl:rei ialus (loc cit.) is a serious pest. Phytalus,

however, is not considered to cau.se any appreciable injur}' ia

the.se fields. This condition is due largely, perhaps entirely,
to the fact that the grubs of Phytalus are extensively para-

sitiz.erl, and by that means ett'ectually held in che^k. The

paia.-itic insect is a small black wasp, Tiphi'i parallela,

iSmiiJi, of the hymenopterous famdy Scoliidae.

It is probible that very little would be known of this

brown hard back and its parasite in Barbados even at tha

pre.seoc lime, but for the fact that the grubs of this insect

occur in the same fields with the root borer. The root borer

has been the subject of regu'ar investigation extending over

a considerable period, and during this study obrervationa

on Phytalus have been made incidentally.

The extreme abundance of Phytalus in Mauritius may
be indicated by merely staling the numbers of the beetles

that were captured by hand collection and destroyed. The
total catch for the season, August 1911 to April 1912 inclu-

sive, was over 20 millions, whilst the largest catch for any one

day (or night) was nearly 3 millions. The weight of these 26
millions of beetles is stated to have been about 20 long tons.

The method adopted for control, which gives promise of

greatest etHciency, is that of collecting by hand. The canes

in the case of badly infested fields are removed and the

ground is cleared of trash. At the time when the adults are

emerging, small leafy branches of trees are stuck into the

soil, and on these the newly emerged beetles congregate.
•The collections are made at night by labourers, who carry
small lights and collect the insects in suitable vessels.

Phytalus :<7iutki is a root trimmer rather than a root

borer. The larvae feed on small roots and are often to be

found in greatest numbers in the middle of the banks, rather

than in the cane holes.

At the present time Phytalus smithi appears to be known

only in Barbados and Mauritius. (I rowing sugar-cane plants
in soil have been imported into Mauritius from Barbados,
and it may be that this insect pest was introduced in the soil

with the canes. Since there is sufficient likelihood of this

hanpening, canes ought not to be transported in this manner
from one countrj- to another.

The small brown hard back in St Kilts {Lachnosterna

patrudis). Reference: AyricuUuial Kewa, XI, p. 29S.

This insect is known to occur in St. Kitts and Domiuica.

It was found in .St. Kilts by the Entomologist on the Staflf

of the Imperial Department of Agriculture during a visit to

that island, in 1912. Although it occurred in great numbers
in the soil of the cane fields in one locality, and in smaller

numbers in others, and perhaps to a limited extent in all the

canegrowing sections of the island, none of the planters
seemed to recognize it when specimens were .shown to them,
or even to know of its previous existence. As an explanation
of this condition it may be stated that probably the adults

are not at all attracted to light, and that the larvae when
seen in the soil arc mistaken for small larvae of the ordinary
hard back, Li'/yrus tiimuloxus, as was the case for many years
in I'.arbados with Phytalus smithi and its larva. The adult

of Lachnosterna patmelis has, so far, only been found in

tlie soil in cane fields and other cultivated lands, and if

observed in such situations might also be considered by

planters as very small, immature specimens of the commDn
hard back.

The larv.ae of L. patmelis are probably root trimmers in

their feeding, i.e. they feed on small fibrous roots of sugar-
cane and other plants growing in the soil inhabited by them.
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The adults probably emerge from the ground at night and

feed on the leaves of these or other pi mta. This would be

likely to take place during the mating season, the nocturnal

visit!- to the leaves of plants providing npportunity for feed-

ing and the union of the sexes, as is the ewe with Fhytalus

and other inserts of this group. The adult beetle is brown

in colour, and in size is considerably sin.tller than the ordinary

Lard back.

The amount of injury caused by this insect to sugar-

canes in St. Kitts is not k 'Own N'o definite observations

on this point have been made
One or more parasites of Tj. patrmJis exist in St. Kitts.

During the visit mentioned above, the Entomologist
found one larva of this species to which was attached

the grub of a hymenopterous insect, jjrobably one of the

Scoliidae, but this was not successfully brought to maturity.

In the sugar cane fields where the observations on L patruelis

were chieHy made, there were observed two or perhaps three

species of this group of wasps, one or ninre of which may be

parasites of tluse beetle grubs. One of these Scoliid wasps

(Ti]ihla parelhla) has been mentioned above as a parasite of

I'hytalus sniithi, in Barbados, and another, E'is atrata,

a parasite of Praepodea riltatus, in .laroaica.

In the next issue of the Af/ricullurd Neifs the contin-

uation of the present article will concern the different species

of hard backs in Antigua, Porto Rico and .St. Vincent together

with the different species of beetles belonging to the group

Dyn.astides, which includes the common hvd back (/.ii/i/na:

tuiiiulosnx) and many other scavengers whicli may possibly,

under certain conditions, become parasitic.

THE TUBERCULOSIS CONFERENCE
IN TRINIDAD.

This Conference was the outcome of a laudable idea on

the part of the medical staff connected witli the Trinidad

Association for the Prevention and Treatment of Tuberculosis,

to ascertain and collate those facts having a bearing on the

disease as it exists in the various British and Foreign Colonies

and countries comprising the West Indies, and the adjacent

mainland.
The Hon. Dr H. L Clare, B.A., M.D., Surgeon-General

of Trinidad, and Dr. G H. Masson, M.D., the Hon. Secre-

tary of the A.ssociation were mainly responsible for its incep-

tion, and much credit is due to them for their unsparing

effc^rts in this direction.

His Excellency Sir George Le Hunte, ('< C M.Cl., Governor

of Trinidad, interested himselt in the movement, and with

the sanction of the Secretary of State, conferred u(ion the

proceedings the dignity of official business. The various

Governments were approached and delt^gates were invited to

attend in Trinidad from March 2-5 to 31, 1913; represen-

tatives were sent from Colombia, Martinique, Porto Rico,

Surinam, from England and from the following I'.ritish Colo-

nies: Barbados, British Guiana, Jamaica, Leeward Islands,

Trinidad, Windward Islands, and from the Imperial Depart-
ment of Agriculture.

The inaugural meeting of the Conference was held on

Tuesday March 2.5, in the Council Chamber, Port ofSpain,

when the L'elegates were presented to His P^xcellency and

to Lady Le Hunte. The ordinary meetings were held in the

Victoria Institute daily, under the presidency of Hon. Dr. H. L.

Clare, M.D.; the final meeting, at which resolutions were

passed, took place in the Council Chamber.

The deliberations were, on the whole, productive of much

that was useful, the delegates agreeing in the main on most

( f the points raised, noticeable among which were the facts

that tuberculosis is more rapid in its destructive progress-
in the West Indies than in temperate climates, and that

surgical tuberculosis, in fact, any form oiher than pulmonary
tuberculosis---popularly known as consumption

—is compara-
tively rare.

The passing of resolutif>ns was the last stage of the

proceedings In all, five were submitted for the considera--

tion of the delegates and were unanimously agreed to:

they will therefore go out with the strong su|'port of thfr'

Conference.

Dr. Cecil Wall ((ireat Britain) proposed, and Major-
Dr. Noc (Martinique) seconded a resolution pointing to the

desirability of the administrative control of tuberculosis

including (1) notification, (2) housing reform, (3) the-

establisLment of tuberculosis dispens.iries and other machin-

ery for the detection, prevention and treatment of the

disease Hon. Dr. Godfrey (Biitish Guiana) moved, ancL

Hon. Dr. J. Hutson (Barbados) .seconded 'That tuberculosis,

associations be started in West Indian Colonies where they
do not now exist.' Hon. Dr. M. P. Duke (Leeward Islands)^

moved, and Dr Tucker (Bermuda) seconded a resolution

expressing the desirability of teaching sanitation and hygiene-
in the schools. Dr. Ross (.Jamaica), seconded by Hon.
Dr. E. F. Hatton (Windward Islands), moved a resolution to>

the effect that the endeavour to combat disease would be

aided by the adoption of etiioient registration of births,,

deaths and marriages.

During the deliberations of the Conference the ques-
tion of bovine tuberculosis had raised some consider-

able discussion. There was an almost complete absence;

of statistics regarding the incidence of tuberculosis-

amongst cattle, and the concensus of opinion appeared,
to be that it was so small as to be almost negligible,

as a contributory cause of the disease in the human subject.

It was however pointed out that at least in some parts of the

West Indies the disease exists to a somewhat large extent, and.

a paper was read by Mr. P. T. Saunders, M.R.C. V^.S., the-

delegate from the Imperial Department of Agriculture, which.

elicited the following remark from the President: 'I think

it is definitely established that bovine tuberculosis exists ia

the West Indies, and it is quite clear that we must endeavour

as far as possible tj advise and recommend that measures-

should be taken to prevent the extension of the disease andi

the possible infection of human subjects.'

It was not surprising, therefore, to find included,

among the resolutions, the following one moved, by Dr. A.

McDonald (Kingston City Council, Jamaica): 'That it be-

a recommendation of this Conference that measures be
taken in the colonies and countries represented here, to stamp-
out bovine tuberculosis and to prevent its importation.' This,

was seconded by the Veterinary Officer of this 1 )epartment.>
It was announced at this meeting that the next

conference would be held in British Guiana in 1915.

During the course of the conference the delegates,

addressed gatherings in the various schools, a mass meet-

ing of some 3,000 East Indians at San Fernando, and the-

audience present at the annual meeting of the Trinidad

Association for the Prevention and Treatment of Tuberculosis..

On Thursday March 27, a Tuberculosis Exhibition wasi.

opened by His Excellency Sir George Le Hunte, who was.

accompanied by Lady Le Hunte, when all the delegates
were present.

Through the kindne-ss of various local organizations and

individuals, the delegates were able to partake in many excur-

sions and functions of a social character, all of which were--

rfndered doubly enjoyable through the consideration and
attention of the Committee.
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It is stated in a recent issue of the St. Croix Ai'is that
at an e-ttraordinfiry meeting of the Agricultural Society,
l»r. Longfield S.'iiiih gave an address to the planters ia

which he suggested some labour-saving changes in their

presmt sy.«teiii cf cane cultivation. The speaker a].so roferrel

to hybridization experiments with Sea I.sland and other

s| eci.s of cotton in Si. Croix and elsewhere, and pointed
our, ilie t-conomic benefits that are likely to accrue from the
re.-ulu obtained.

GLEANINGS.

It is probable that in Antigua there will be a fairly large
increase in the arreage under cotton during the coming season.

It is stated that at present there is little or no flower-bud

.anaggot of cotton in the island.

In St. Kitts the weather during March has been showery,
Twith very high winds. In the Northern District the canes are

still very green owing to the late rains, and the returns from
this locality are somewhat disappointing. Grinding com-

anenced at the central factory on March 10.

Information is presented in the Grenada Government

<Gaiette for April 1, 191-3, to the effect that the Governor

proposes to invite the Council to appoint a special committee

respecting the establishment «i a Land Bank in Grenada,
suited to the conditions obtaining in that ColonJ^

The distribution of plants from the Botanic Station
,
Domi-

mica, during March last, was as follows: limes 1,868: budded
<itrus 77; Para rubber 70; miscellaneous 8; making a total of

2,02'-) The total plant distribution for the twelve months
<ended March 31, 1913, was 7-5,146. The distribution for the

same period in 191 11 2 was 76,363.

An announcement is made in the Leeward Islands

iSoverniiieid Ga:ette, for March 2", 1913, that an Ordinance

las been made by the Governor-iu Council to prohibit the

cutting without permit of wattle, sedge and broom straw

in the island of Barbuda. The penalty for breaking the

Ordinance is not exceeding £25.

Information received from the Agricultural Instructor,

Ucvis, indicates that the cane crop throughout the island has

made very rapid progress during the past three months,

•especially in the case of the young canes. The old crop is

now being reaped and the returns, although not very good, are

anuch better than was aniicipated. There has been a small

increase in the acreage put in canes for the next crop.

A note in Nature for March 20, 1913, contains the

information that a new eyepiece micrometer has been

invented which will probably replace all others. The
^fundamental idea is that the scale used is such that microns

«an at once be read off without greatly changing the tube-

lengths or considering the micrometer value of the objective

employed, therefore dispensing with the arithmetic for which

<Lis is a necessary datum.

Theagriculiural notes in the Demerara Argosy for March
29, 1 913, provides the information that the majority of estates

will start sugarmaking next month, but that only a limited
i.rea of canes are due for reaping. As regards the rice crop,
the paddy is now ready for harvesting but the yield will be
below the usual average. The rice market is dull and prices
unremunerative to the millers who hold a considerable stock
of paddy Recent weather in Demerara has been marked by
heavy showers— a welcome change after the more or less severe

dry weather of the last eight weeks.

An interesting catalogue has recently been received

from Messrs. Mansfield it Sons, Ltd., of .Birkenhead,
wh'ch describes an oil gis apparatus that may probably be
found of use for providing a suitable gas-supply for laboratories

which are out of the reach of an ordinary town gas-supply.
It is stated that great satisfaction has resulted from the
use of the follow ing oils from which the gas is prepared by
destructive distillation: creosote oil, palm oil, castor '>il,

coco-nut oil, Rang(>on oil, fish oil, tallow and unrefined fat.

The gas is stored in a gasometer similar to, but on a smaller

scale than, that employed in urban gas works.

In the Antigua Sun a report from the Government Libora-

tory for the Leeward Islands intimates that a year of marked

dryness in that island is recorded for 1912. The average
rainfall has been the lowest since 187.5, with the exception of

1905. The low precipitation experienced from the beginning
of the year until September, combined to render the outlook

exceedingly unfavourable, though fairly well distributed rain

during the latter part of the year served to supply the needs
of the population for water and also to improve the crops
considerably. The average rainfall for thirty-nine jears,
187-1 to 1912, was 44 47 inches, so that the precipitation for

1912 is 12'24 inches below the average.

Notice of Judgement No. 150 issued from the office of

the Secretary, I'uited States Department of Agriculture,
concerns the case of the marketing of citrus fruit badly dam-

aged by frost. Citrus fruit is injured in flavour by freezing
and so becomes dry and unfit for food. The damage is

evidenced at first by a more or le.ss bitter flavour, followed

by a marked decrease in sugar, and especially in acid content.

For the guidance of those concerned in the shipping of citrus

fruit, it is announced that, pending further investigation, all

citrus fruii will be deemed adulterated within the meaning
of the Food and Drugs Act, if the concents of any packets
arc found to contain 15 per cent, or more of citrus fruit

which, on a trai^sverse .section being made, the centre .shows

a marked drying in 20 per cent, or more of the exposed pulp.
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STUDENTS' CORNER.
MAY.

First Period.

Seasonal Notes.

During this period niui;h attention will have to be devoted
to cultural operations in lime orchards. Pruning and -the

cutting out of dead wood must be done carefully
and the cut surfaces dealt with to prevent decay. Weed-

ing is sometimes done by means of the hoe and some-
times with the cutlass. Under what conditions is one
method likely to prove more beneficial than the other! The

forking of lime orchards, under certain conditions, is found to

prove beneficial, but this work must only be carried out under
close supervision. As was pointed out in the last series of

these notes, attention should be given to the lime nursery in

order to procure good healthy seedlings for planting out
when the time arrives for doing so.

Most of the above remarks apply equally well to cacao

orchards. Canker of the stem can be well detected in the

showery weather of May and proper treatment should be

applied immediately. In planting out young cacao, care

should be taken to select plants which have been grown
from seeds produced by trees of known resistance to disease.

The importance of good drainage has a direct bearing

\ipon the above remarks, and constitutes an essential point
in the editorial in the last issue of this journal, on The

Improvement of West Indian Pastures. The subject of

drainage is also dealt with in the article on Subsoil Water

published in this issue of the A<jricultural News. Figure 3

has been reproduced to illustrate the nature of the under-

ground water-supply in limestone soils in the West Indies,
and this diagram should be studied carefully in conjunction
with the article on subsoil water referred to above.

C**>.L.aT MOIST

C. CftPlLLil' WET L«(R

TILE Df<>[l«3,

Fn;. 3. DiAGR.\M Illusthatino the
DlSTEIBUTIOX OK WaTER

IN THE Soil.

In proceeding to drain a field, one of the first things to

decide upon is the course of the main drain. This .should

run from the highest to the lowest point on moderately level

land. In other words, the outlet should theoretically be at

the lowest point in the field or area of orchard under treat-

ment e.ifcept, of course, in the case of liilly districts where

main drainage along the line of greatest fall may result

in disastrous erosion. Although the outlet can some-
times be decided upon by

'

inspection, the best results

are obtained by a system of levelling. A simple case is

as follows: The piece of land to be drained is divided

up into a number of imaginary squares, in chess board

fashion, and the level at each intersection is carefully taken.
The line which runs from the highest point to the lowest
marks the course of the main drain, and in a simple case
the gradation will be even from top to bottom. Iteference

must be made to text-books for details, but even without

knowledge of surveying, considerable value will attend close

observation of variations in levels, Ijoth as regards fields on
one and the same estate and on different estates, and efforts

should be made to correlate these results with any differences

in the crops situated in the locations under examination.

Questions for Candidates.

Preliminauy Questions.

(1) What is capillarity and wherein lies its importance
in agriculture?

(2) Show Ijy means of sketches the difference in the

appearance of the internal arrangement of the tissues in

a monocotyledon as compared with that in a dicotyledon.

Why is it impossible to graft plants of the former class!

Intermediate Que.stions.

(1) What manures have proved of greatest use in lime

cultivation! State the quantities applied per acre, and the

best time for the applications. Mention on what authority

you base your statements.

(2) How would you proceed to find out the cost of

a pound of nitrogen and of potash (in an 'available' form)?

Final Questions.

(1) Write an essay (of about 500 words) on the

conditions governing labour contracts in the Colony in which

you live. Along what lines do you consider improvement
possible!

(2) Relate any observations you have made on the

suitability of certain varieties of sugar-cane for the different

localities in any one island. Describe the system of experi-
ments that are conducted for the purpose of ascertaining
information on this question.

The Verdict of the Animal.—In a paper which
has been published in Science Prooress for January 1913,

concerning a discussion on animal nutrition at the last meet-

ing of the British Association at Dundee, it is observed that

an opportunity was afforded for physiologists, agricultural
chemists and practical feeders to indicate their own particular

point of view on the subject for the consideration of the

others. The discussion proved to be a remarkable success,

the result being the conclusion that entire reliance could not

be placed upon chemical analysis as an indication of the

nutritive value of any particular food stuff. Only experi-
ments with animals were believed to be final. An inter-

esting investigation was referred to which consisted in

a comparison of the feeding values of Egyptian cotton seed

cake with Bombay cotton seed cake. Although the Egyptian
nake had the higher value from the chemical point of view, an

extensive feeding experiment, sufficient to outrange the limits

of experimental error, showed that the cake of inferior com-

position produced the better results.
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FUNGUS NOTES.

RED ROT FUNGUS AND THE SUGAR-
CANE IN THE WEST INDIES.

P.\ET II.

The objects of the following investigation into the para-

sitology of the red rot fungus (Coll(totrichumfalcatum) were

explained in the last issue of the Agricultural Xews, and
a brief historical account of previous wurk on the same

subject was presented there. The position in regard to past
results wa.s summarized, and it was endeavoured to show
the complexity of the position and the somewhat contra-

dictory nature of the results that had been ol)tained.

It is now intended to proceed with a descri[)tion of the

inoculation work of South and Dunlop, in St. Kitts and

Barl>ados, with a view to showing the extent to which

their results agree with those obtained already by other

investigators.
The preliminary experiment.? were carried out in

St. Kitt.s, and it will be convenient, therefore, to deal with

these first.

EXPEEIMENT.S IK ST. KITTS.

The inoculations were made on fifty stools of White

Transparent cane, seven months old, growing strongly under

ordinary estate conditions (Series A to D.) Sixty healthy

cuttings of the same variety were employed in Series E. The

plan and methods adopted in the experiments were as

follows:—
(1) C. fakatuiit (red rot fungus).

. Series A Ten node.s and ten internodes inoculated bj-

needle pricks. Twenty controls similarly treated without

the fungus. Wounds protected with sterile budding tape.
Series B. Pin pricks made in ten nodes, without any

fungus, and protected with sterile budding tape. Controls, no

budding tape
Series C Twenty inoculations on leaf scars w'ith spores

suspended in drops of water. Twenty controls.

Series D. 'J'wenty inoculations by means of spores

suspended in water sprayed in between the leaf sheaths and
stem Twenty controls.

Each inoculation was made on a separate shoot.

Series E Tiiirty cuttings inoculated as in Series A.

Thirty controls.

(2) MeUmcnniur.i sacc/iari (rind fungus).
Since this fungus is still regarded by some as the cause

of a specific rind disease, it was thought advisable to repeat
the above series with this organism as well.

In connexion with the methods and conditions of inocu-

lation, the followin>: details may be noted. Before communi-

cating the fungus the surface of the cane was washed with

strong corrosive sublimate solution for one minute, then with

sterilized water and finally with alcohol. When the surface

had dried, the fungus was deposited or introduced, as the

case might be, with a sterile platinum loop or with a needle.

The budding tape was flamed in the field before each appli-
cation.

The inoculating material consisted of j)ure cultures of

C. falcatuiii and .1/. snccluiri on sweet potato and sugarcane
slabs respectively, prepared in the mycological laboratory of

the Imperial Department of Agriculture at E.irbados. The
cultures were in a state of fructification and about a month
old. The germination capacity of the spores was tested in

hanging drops, and found to be satisfactory. In Series B,
a second inoculation was made in each case on the day

following the first inoculation in order to maintain moist

conditions and abundance of spores. The different series of

inoculations were made within a few days of each other under

similar climatic conditions. The weather at the time of

inoculation was rather dry, but heavy rains were received

during the course of the experiments.

UKSULT.-J.

In order to ttace the development of the disease, two
inoculated and two control shoots of each series were cut and
examined every fortnight. The experiments therefore lasted

about three months. It may be at once stated generally,
thut in these experiments there was no further development
of the fungus alter about the first montii The extent of the

infection during this jieriod will be gathered from the follow-

ing observations.

Series A {C. falcatum). Fifteen inoculated canes exhib-

ited the typical red and yellowish discoloration about 2cm.

each side of the wound, two canes (after one month)
had the entire internode discoloured red, with the charac-

teristic white centre. The nodes were not penetrated.
In general, the internodal infections took best. C. Jal-
rati'i/i was isolated Irom the two latter canes, but not

from the former fifteen. The remaining three inoculations

gave no results. Of the controls, twelve were not discol-

oured, except immediately along the course of the needle

wound. This was attributed in most cases to mechanical

injury and oxidation. Four of the controls were dis-

coloured as much as the inoculated canes but two
of these contained moth borer in the node under experi-
ment. No fungus could be isolated from these canes.

Amongst the canes that were reaped during the latter half

of the experiments were several in which the tapes had come
off. Immediately this was observed, Series B was instituted

to check the diagnostic value of the red discoloration. All

the uncovered wounds in this series showed after three weeks

nearly as much discoloration as the inoculated canes. There

was no discoloration in the controls in Series B. No fungus
could be i^olated from the uncovered wounds, and therefore,

the reddening was put down to oxidation and possibly to

yeasts and bacteria. In several of the inoculated canes

which might [iresumably be regarded as having been

infected, hyphae were seen to occur in the larger vessels,

and a comparison of sections of these specimens with sections

of a cane bearing fructifications ot C. Jnlcatiim made
it fairly evident that this fungus had at least been partly
the cause of the diseased condition in the inoculatsd canes

from which no fungus could be isolated.

The conclusions to be drawn from the above results are

as follows:—
(1) In most cases in Series A the fungus died early

—
probably within the first two weeks after inoculation. In the

more susceptible canes, the fungus developeil quickly through-
out the entire internode but did not penetrate the joints

(2) Not nuich reliance can be |,laced upon the symptom
of red discoloration for purposes of diagnosis, and, further,

red discoloration of the tissue tunnelled by moth borer does

not necessarily signify the presence of C- fakatum.

(3) Under the conditions of the above experiments
C. falcatum did not show itself to be an active wound

parasite. One cause may have been the resistance offered by
the cane; or possibly the fungus may have become weakened

through cultivation. It is not improliable that the conditions

of moisture and jjarticularly of air-sup[)ly were unfavourable

fur the germination of the spores and mycelial growth.

Turning now to the other .series of inoculations, it was

found that in the case of Series C and D, the fungus was in
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every instance unable to infect the cane. This result

supports the general opinion that C. falcatum is a wound

parasite.
In the case of the inoculated cuttings, however, the

results were more complicated. .U the end of eighty- three

days all the inoculated cuttings had bucnme reddened in every

node, whereas only fourteen or about half of the controls had
become similarly discoloured in every node; and even when
this had taken place it was not as general nor as intensive as

in the inoculated cuttings. In the controls a white healthy
strand of tissue was generally to be seen extending along the

side of the cutting from which the shoots arose. This was
not noticed in the ino(;ulated cuttings. Of the inoculated

plants eight growini! points were found to be diseased at the

end of eighty-three days; a similar condition was observed

in two controls. The tissue appeared red and decomposed,
in some cases black and completely disorganized. Ked
strands connected this area with the diseased tissue of

the cuttings lu the case of the shoot of onn inoculated

cutting, V. falcatum was found to be present, but it was not

possible to isolate the fungus in every instance; it was isolated

however from the tissue of two inoculated cuttings, but was

apparently absent from the controls to these.

As regards the field characters of the plants, it was
found that the controls weighed heavier, had more shoots, and

presented generally a more healthy appearance than the

inoculated plants.

Although the above re.sults may be somewhat incon-

clusive as regards the question of the communication of

C falixitii-iii from the cutting to the developing shoot, it

would seem clear that occasionally this may occur, and that

at any rate inoculation tends to check the growth of the

young shoots.

Lastly, in connexion with the repetition of the entire

experiments with J/, sarchari, it was found that only six of

the inoculated canes in .Series A showed any discoloration, and
this was generally lather blackish than red and only slight
in extent. Six of the controls exhibited a similar appearance.
No fungus could be isolated.

In Series C, D and E no infections were observed, show-

ing fairly conclusively that J/, sacchari, under the conditions

of these experiments, is not a parasite.
Whilst it was believed that the results of the experi-

ments so far described shed a little more light upon the

relations existing between C. falratuni and the sugar-cane in

the West Indies, yet it was felt that further investigation in

connexion with infected cuttings was de.sirable in view of the

inconclusive results and the economic importance of the matter.

Accordingly, arrangements were made to carry out, in Barba-

dos, more comprehensive experiments with cuttings from four

different varieties of sugar-cane, namely, B. 1-17, R.376,
Bourbon and White Transparent. In the next issue of the

Agricultural News an account will be given of the results

obtained in these experiments, and a final summary will be

presented of the position in regard to the parasitology of

C. falcatum as it stands at present.

WEST INDIAN PRODUCTS.

It is stated in The Soarcl of Trade Journal for January 9,

1913, that the baobab tree {Adansonia digitata) grows in

immense clusters or small forests near the sea at Dakar.
The fibrous part if this tree makes a paper of superior

quality and durability suitable for banknotes, and it is also

added to other pulp.s in small quantities to impart a gloss
and finish to the paper. As a result the fibre is niuoh sought
after in the United Kingdom and still more fo in (Germany.
The tree occurs in the West Indies.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
Little or no change can be reported on the condition of

trade in Mincing Lane since our last report, either generally,
or in the matter of any individual product, due in the former

instance, to the continuance of hostilities in the near East,
and the consequent unsettlement of the European Powers,
and in the second place to the occurrence of the Easter

holiday.s, when buyers are always scarce, and the offerings of

goods limited. The dealings in spices have been markedly
inactive.

GINGBR.

At the first auction on the .5th, 269 bags of Cochin, fair

to good washed rough were ottered, and all bought in at 33s.,

to 3.5,s. per cwt. A week later the offerings amounted to

320 bags of washed Cochin which were bought in at 33s.

to 3-5s. for fair part slightly mouldy, and 32s. for wormy.

NUT.MEGS .4XD MACE.

No offerings of nutmegs were made at the first spice

auction, but on the 12th of the month 18-5 packages of

West Indian were brought forward and 110 sold, tjG's

fetching M. per lb.; 72's to .SOs, Qd to 6.Vi.; Si's to SS's

^d. to 6i'i.; 99's to 108's -3^ to Gc^. and 12-1'8 to 136's,

o\d. to 5ic?. There was a steady demand for mace at the

first auction on the oih of the month, 10 packages of West
Indian were disposed of, 2s. bd. being paid for good, 2s. id.

for fair, and Is. \\d. for broken Ten cases of fair flat

.Java were bought in at 2s. Id. per B). A week later, namely
on the 12th, West Indian mace was represented by 12

packages which were disposed of at 2s. 'M. for fair pale and

reddish, and 2s. to 2s. \<1. for dark red.

SAESAPAEILLA.

At the first drug auctinn on March 6 there was
a steady demand for grey Jamaica and Lima Jamaica, the

former fetching about id. advance on previous rates, and

realizing 2s "id. per Bb. for 2 bales of slightly rough and
2s. od. per lb. for 6 bales of fair fibrous, 8 bales being
all that were offered. Sixteen bales of Lima Jamaica
were brought forward and all sold at an advance of

from \d. to 5d., fetching 2s '2d. to 2s. Zd. per lb.;

22 bales of native Jamaica were offered but 5 only found

buyers, good red fetching \0d and mixed greyish ^d. per lb.

A fortnight later, namely on the 18th, the offerings consisted

only of -5 bales of grey Jamaica and 1 of Lima Jamaica.

All were sold, the former at 2s. od. per lb. and the latter at

2s. It was stated at the end of the month that some 20
bales of grey and native Jamaica had arrived and would

appear at the first drug auction in April.

LIMB OIL AND LIME JUICE.

It was announced in the early part of the month that 11

packages of lime oil had arrived from Dominica; a portion of

which was .sold at the end of the month at lis. Grf. per ft.

for hand pressed. There has been a fair demand for lime

juice, at the first auction on the .5th, 22 packages were
offered two of fair raw Jamaica fetching Is. Id. per fc. and 7

of ordinary brown pulpy for which Is. bd. per lb. was paid.
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MARKET REPORTS.

Londou.—The West Ikdia Committee Circular,

April 8. 1913; Messrs E. A. dc Ross i Co., March

2S, 1913.

Arrowroot— oj;;rf. to "k/.

Balata—Sheet, 3/1; block, 2/1 per lb.

Beeswax—£7 l").'i. tn £7 17.1. (Ji'.

Cacao—Trinidad, 71/- to 81/- per cwt. ; Grenada, 6;>/-

to68/-; Janmica, 62- to 70, -.

Coffee—Jamaica, 65/- ti' 75'-,

Copra—West Indian, £"!1 per ton.

Cotton—Fully Fine, no quotations; Floridas, no qaota-
tions; West Indian Sea Island, 19rf. to 2f>d.

Frcit—No quotations.
FcsTic—No quotations.
Ginger— i,,>uiet. ll'/- t.' 62/-.

Ibinolass—No quotations.
Honey—No quotations.
Lime Juice—Kaw, 16 t'> 1/10; concentrated, £2-1 to £25;

otto of limes (hand-pressed), 10/6.
Logwood—No quotations.
Mace— 2/:! to 2/4.
Nutmegs—5|d. to 6id.

Pimento—2i(/. to 2§d.
Rubber—Para, fine hard, ;i/o; fine soft, 3/5; Castilloa,

2/1' per fti.

Rum—Jamaica, ni> quotations.

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

1. 1913.

Cacao—Caracas, 14ic. to 15c. ; Grenada, 14c. to 14 Jc; Trin-

idad, ni> c^uot.ition>; Jamaica, 12jc. to 13Jc.
Coco-nuts—Trinidad :\\u\ Jamaica, selects, $35*00 to

$30-00; culls, $2:;-00 to $24 00;iK'r^lM.
Coffee—Jamaica, i:!c. to 15c. per ft.

Ginger—7 Ac. to 10c. per lb.

Goat Skins—Jamaica, 54c.; Antigua and Barbados, 48c.

50c.; St. Thomas and St. Kitts, 44c. to 4Cc. per lb.

Grape Fruit—Jamaica, $250 to $3 00.

Limes-$6'00 to $6 75.

Mace— 4.sc. to 5:!l-. pfi- ft.

NtnJMEOS—llO's, 12c.

Orasges—Jamaica, $2 75 to $3'25 per box.

Pimento— 4c. per ft.

Sugar—Centrifugals, 96°, 3'45c. per ft.; Muscovados, 89'

2-95c. : Molasses, 89°. 2'70c. per ft., all duty paid

to

Trinidad,—Mesara. GoRDOK, Grant & Co., April 14,

1913.

Cacao—Venezuelan, $14-75 per faneya; Trinidad, 914 °25

to $14-60 per f,-iiu-,-,%.

Coco-nut Oil—$110 per Imperial gallon.
OoFFFE—Venezuelan, 15c. per ft.

Copra—$4-60 per 100 ft.

Dhal—$4-25.
Onions—$1-50 to $:!-00 per 100 ft.

Peas, Split— $1; 25 per bag.
Potatoes—English, $1-40 to $1-.S0 per 100 ft.

Rice—Yellow, .^5 25 to $5-40; White, $675 par bag.
Sugar—American crushed, no quotations.

Barbados,—Messra. James A Lynch i Co., Ltd.,

April li», 1913; Messrs. T. S. Garraway & Co.,

April 21.

Arrowroot— S4-75 to S7-50 per 100 ft.

Cacao—$14-00 per 100 ft.

COCO-NITS—Sl6"00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, none; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $8500 per ton.

Molasses—No Quotations.

Onions—$125 to $2-80 per 100 ft.

Peas, Split—§6 00 to $6 25 per bag of 210 ft.; Canada,
$4-40 per bag of 120 ft.

Potatoes—Nova Scotia, $2-40 to $3 00 per 160 ft.

Rice—Ballam, $5 15 to S5-40 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 ft.

British Guiana.—Messrs. Wietino &, Richter, April

r2, 1913; Messrs. Saxdbach, Parker A- Co.,

April 10, 1913.
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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.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free. Is. 2(i;

Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XIT:— Price 2s. each ; Post free 2s. 8c/, where complete. (Ill, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII. No. I;—Containing Papers on cutton .\x» agricultural education, prepared for the recent

Agricultural Conference, comprising:— The Results of the Ctlltivation of Cotton in St. Vincent; The

Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont-

serrat; The Manner of Cross-pollination of Cotton in !Montserrat; Sakellarides Cotton in Montserrat;
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of .Maiiurial E.xperiments on Cotton in

Tobago; Cotton E.xpcriments in British Guiana; Agricultural Education in Grenada with Special Refer-

ence to the Boys' Secondary School; The Need for Higher Agricultural Education in the West Indies;

A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control

and Improvenjent. Also Index and Title Page for Volume XII.

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

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

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar I>'dustry. (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 4d.; (17) General Treatment of Fungoid Pests. Price 4(i.

in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yarns. Price 2i.

in 1904, No. .32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d ; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price id.

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6rf. ; (35) Information in regard to Agricultural Banks. Price id.

in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indinu Planta-

in 1902-3, No. 27, price 2d.
;
in 1903-4, No. 33, price id. ; tions. Price 2d.

in 1904-5, No. 39, price id.
;
in 1905-6, No. 46, price id.

; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.; Price 6(i.

in 1908-9, No. 63, price 6rf. ; in 1909-10, No. 67, price 6^. (54) Fungus Diseases of Cacao and Sanitatioa of Cacao Orchards.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. 30 price id.; in 1903-4, No. 36, price 4rf.; (65) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price id.
; in 1905-6, No. 47, price id. ; (58) Insect Pests of Cacao. Price id.

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.; (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1908-9, No. 64, price id.
;
in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d.

id.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6i.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

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

marked id., and 1^</. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

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

3<. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications fo7- 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 <k Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School,

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridoewater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

JSrttiisA (?Mia?!a.- The 'Daily Chronicle'Office, Georgetown. Aniigua : Mr. S. D. Malonk, St. John's.

Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aqenot, Basseterre.

Tobago : Mr. C. L. Plagemann, Scarborough. Hevis .• Messrs. Hcwell, Bros., Charles*«wn.

Grenada :
' The Stores '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE
^^R.E

Ohlendorff's Dissolved Peruvian Guano—?or 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, Superpiiosphates, high grades,

Potash Salts, Nitrolim and al! other high-class Fertilizers,

APPLY TO LOCAL AGENTS OK DIRECT TO :—

THE ANGLC-CONTINENTAL (LATE OHLENDORFF'S) CrUANO WORKS

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

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

PURE RAW
Linseed Oil

Stockeil iu casks or in cases of 10 gallons eacli,

Special qiiotatioufi made for exj>ort trade

on ((pj>lica(io)i to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY. LIMITED,
BRIDGETOWN.

FOR SALE.
Till':

SENHOUSE ESTATE.
Containing 2.50 acres, situated in the Parish of

St. David bmindtd with the Castle P.nice Estate.

For all particulars apply to:—

DONALD O. RIVIERE,
SOLICIl'OR,

(293) DOMINICA.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

CoDtainiug I'aper.s on suii.vii cank i5\j>ki;imknt.s ix

BRITISH (lUi.AN.A, prepared lor the recent Agricultural Con-

fereuce, compri^^ng:
—SugAr-cine Kxperimeata in Hritish

Ciuiana, By Froles.«or .1. B. Harrison, and others; Part I—
Introduction; Part II.—The Conipositinn of the Soil water
as affected by Cultivation and .Manuring of the Soil;
Part III.—The .Manuring of the Sugarcane; Part IV.—
The Eflects of C ultivation and of Mmurea on the Soil of

the Manurial Experiment Fitld-i: Part V.— Varieties of

Sugar-cane.

Printed at Office of Aifrkvttv.ntl Reporter, 4 High Sue.t, Bridgetown, Barbados.
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INSECT PESTS
OF THE

LESSER ANTILLES.
BY H. A. BALLOU, M So.,

Entomologist on the Staff of the I-MrEuiAL Deiartment of Agriculture.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with

an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects,

Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the

Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information

is contained in 210 pages, illustrated by over 180 figures.

To be obtained from all agents for the sale of tlie publications of the Department,

price Is. 3^/., post free Is. Id.

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture
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Uniformity in Cotton Production

HE original conception of afrriciilliire ;is

I means of livelihood was based in primitivo

,
times on the idea that every man should

grow his own necessities for oxi.slerice, and exchange
whatever surplus there might bo left, for luxuries or

for any essentia! articles he himself might find a diffi-

culty in producing. But with the dcvtlopment of indus-

trial organization and the increase iii the number and

the specialization of commodities, the difficulties of

barter and exchange necessitated the use of free money,
the establishment of op3n markets; and in the course

of economic evolution, the agriculturist has come

gradually to devote his attention more and more to

the production of only one or two kinds of raw material,

which are sold on the open market for what money

they will bring, the proceeds being expended on those

necessities which were formerly produced by every

man.

In some lines of agriculture this specialization has

proceeded farther than in others. The fruit grower, for

instance, may satisfy his own personal requirements in

regard to fruit, the sugar planter may not have to

purchase all the sugar he requires for personal use,

but the cotton-grower is placed in the extreme position

of a producer who is entirely dependent upon the

general consumers and, uhat is often overlooked, is

entirely out of touch with them as a class. In fact,

the cultivation of cotton on a large scale is essentially

a modern development resting upon industrial organ-

ization in manufacture and the improvement of

machinery. Knowledge of cotton has declined. The

average consumer to-day, is generally unfamiliar with

the ways of production and manufacture of the •^loth

which he uses, and is co.isequently unaware of the

true value of the class o; material he purchases.

It is not too much to say that the waste iu the

consumption of low grade material would scarcely be

permitted if it were under.^tood that stronger and more

durable cotton were obtainable in sufficient quantities.

It is true that from the manufacturer's point of view

the quick wearing out of cheap material may increase

the demand and frequently bring larger returns for the

manufacturers, but thougii such a disregard for the

interests of the consumer may gain temporary profits,

yet it cannot be expected that those manufacturers
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Avho use inferior grades would not welcome a general

increased supjily of higher grade lint, in order to estab-

llish their industry on a more permanent basis of pros-

p« rity. It is therefore desirable in the Hrst place that

the producers should assert themselves in the direction

of general co-operation, with a view to producing in

•different localities a uniform grade of high class cotton,

:and if [jossible obtain some guarantee that inferior lint

•does ijot go to the consumer in the form of material

"which is not representative of the grade of produce

-employed in its manufacture.

Before any progress can be made in a matter of

this kind it is essential that every cotton-growing

(locality should produce the best type of cotton in

uniform commercial i|uantities.

A great deal of attention in the past has been given

%o the agricultural selection of cotton. In ihe case of

the Sea Island ty})e there has been a general improve-
iment in quality and yield and several localities in the

West Indies have established a reputation for the pro-

"duction of extremely high grade material. But even

"with Sea Island cotton, there are grades the improve-
ment of which is frequently limited by soil and

<climat,e. In time this may be overcome by improved
methods of selection and cultivation, but for the present

"the circumstance serves to illustrate the existence of

'Commenial grades in different communities even in the

•case of Sea Island cotton, and it would seem to be

desirab'c that efforts should be made to ersure unifor-

roity ill the production of the best possible quality.

°Jhe achievement of this end necessitates the co-opera-

•fcion of a large number of growers determined to meet

a definite demand for a definite commercial grade.

Such a standardization facilitates the sale of the

;produce; it is indirectly of great benefit as regards

production.

The first essential in creating uniformity in the

grade of cotton is for communities to produce their

own seed. As an example of what can be done

in this matter, reference may be made to St. Vincent

•where the cotton industry has already attained

a high degree of organization. The growers in

this Colony depend for their seed supply upon
selected jilants in fields which have produced lint

of a high value and fi.xed grade the previous season.

The seed is ginned separately; it is afterwards selected

•Tb}'
women specially trained in the operation: and before

5)lanting, the germination capacity is determined by

^experiment in order to secure a quickly and evenly
• established crop. 'J'he peasant growers in this island,

obtain at a small cost, seed selected from their produce
at the Government Central Ginnery, so that in every

way uniformity as regards seed is rigidly assured. Iti

may be added in this connexion, that one of the more

obvious advantages that accrues from the planting of

graded seed is that, although cross-pollination may
occur during the flowering period

—and from results

obtained in .Montserrat this appears to take place to

the extei.t of 20 per cent, of the total flowers—it is

not likely to interfere seriously with uniformity in

the type of lint.

Occasionally it becomes necessary and advan-

tageous to ensure uniformity by means of legislation.

Again it will serve purposes of illustration to refer to

measures that have been taken in this direction ia

St. Vincent. The Agricultural Products Protection

Ordinance requires every grower to send in returns on

or before September 30 of each year, of the acreage

planted, thereby enabling reliable forecasts to be made
for statistical purposes. There is also in this Colony
a Plant Disease Ordinance under the provisions of

which all growers are r^juired to destroy by fire,

on or before April oO of each ^ear, all cotton

bushes that were planted or growing during the

previous season. A third law in this island compels
small growers to sell all lots of seed-cotton less than

100 lb. in weight to the Government Cotton (iiimery.

The object of this latter (Jrdinance is to put an etficient

check upon praedial larceny.

Finally we m^iy turn from the above considerations

to the question of education in regard to uniform produc-
tion. In its broadest aspect any attempt at uniformity

has itself an educational value, particularly m the case

of the rising generation, who, being brought up under

the the influence of co-operative action are likely

to respond, later on, more quicklj' to fresh ideas

in the same direction. Localized industries have also

a hereditary influence, and because of this it is always
desirable that imported labour should not be employed,
and concerted action should therefore be taken to

establish villages and settlements in order to provide

a ])ermanent source of local supply. Technical educa-

tion has also its value. Action has already been taken

to provide instruction in agricultural science in

the rural schools, but more solid progress might per-

haps be made in this direction if the instruction

were based more directly upon the principles govern-

ing the cultivation of the crop in which the community
has specialized. Higher forms of education might use-

fully include a systematic study of the economics of

agriculture, in contra-distinction to the study of natural
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science, and in any large educational institution that

may, in the near future, be established in the Tropics,

the provision of a lecturer who possesses a first hand

acquaintance with the organization of the different

manufacturing industries dependent on tropical yuo-

duce, would be at least one way of helping to bridge

the gap that at present separate? the producer of raw

material—^in particular the producer of cotton—from

the centres of retail consunijjtitm located in the large

cities.

SUGAR INDUSTRY.

MULTIPLE MILLS.
Dr. W. E, Cross has lately contributed to the Lonisinna

I'laiiti)- an article entitled Itecent Progress in the Cane-

sugar Industry, which is concerned mainly wiih the subject

of tlie advantages of multiple milling. It is put forward

as practical evidence of suiii>ort, that m-dern high grade
Biills are very often found, especially in tro|)icil countries, in

factories which are in other respects soniewhat primitive.

The advantages, or rather the actual etti i^ncy of multiple

milling is indicated in the article referred lo, by the inclu-

sion of a table of extraction figures, the result of comparative
observations on nine- and six-roHer mills in Jjouisiana.

Stated shortly, a nine-roller mill (length ti feet) ground
4.3 2 tons of cane per hour with a juice s.xtraction of 791.5,

and with a percentage loss of sucrose of 4'27 lb.; whereas

the si.x loller mill (length 7 feet) ground only 39 61 tons of

cane per hnur, gave a juice extraction of 77 45 per cent.,

and a percentage loss of sucrose amounting to 502 lb.

Moreover, it is pointed out that if it be desired to

hasten the grinding, Hie nine-roller mill can grind more cane

than the other with the same extraction, as the following

figures show: six roller mill with crusher, 950 tons per day;
nine-roller mill with crusher, 1,214 tons per day; twelve-roller

mill with crusher, 1,478 tons per day. Xot only is better

extraction obtained but ths mpga=s, by passing through the

fourth set of rollers, is dried much rrore thoroughly, and its

fuel value, therefore, so much increased, that it produces
more than enough extra steam to drive the fourth mill.

Referring to the reports on multiple milling that have

been issued from Java and Hawaii, it is pointed out, first,

Huit in the former country during the last five years, the high
level of 91 per cent, exti action (juice on juice) has been main-

tained, and that the sugar lost in the megass has been stead-

ily kept down to a low limit. In Louisiana objections are

constantly rai.sed against the use of nine- and twelve roller

mills because, it is said, the purity of the Louisiana juice is

too low, and the increased extnction would result in

a smaller percentage of actually available sugar. The figures

of Noel Deerr, hovrever, show this idea to be wrong; for

although the last milt juice is of a purity considerably lower

than that of the first mill juice, yet the purity of the total

(i e. mixed) juice is only very slightly lower.

As regards the Hawaiian report.".-, e::treinely interesting

and valuable new data have arisen from a comparison of the

efficiency of a twenty one-roller mill with the twelve and

eighteen. It would appear that the larger multiple mill

gives nearlj' 1 per cent greater extractio^i, with a dilution of

£15 percent, as against 37 7 per cent, extraction in the

case of the latter kinds. Moreover, the weight of c m- 2rouncI\

per linear fo 't is 9 for the twenty-one roller mill a- ciinpared
with 6 2 for the twelve, thus conclusively showing the far'

greater capacity of the larger comliination.

DAMAGE TO SUGAR-CANE BY FIRE.

The burning of cane either by accident or design has-

become so common in certain districts in <,)ueensland tli it it

was resolved at the recent conference of the Australian Suijar
•

Producers' Association in Brisbane to ask the Council to <leal:

in an adequate and [irompt manner with the whole matter

at their next meeting.
In the Australian Smjar Journal for March 6, 1913,..

where the subject is referred to at some length, it is stated,

that recent analyses have sjown that losses from buming;-
occur to the following extent. In the first plac,^ there is

a loss in weight which is never less than 4 per cnt. and^.

on the average, probably as high as 6 or 7 per cent. Accom-

panying this, there is an increase in the percentage of fibres

which leads to corresponding difficulties as regards extrac-

tion Moreover, the deterioration in the field is more-

rapid in the case of burnt canes than in the case of green
canes cut and left in the same way Furthermore, an.

average interval of three days between burning and.

milling causes a minimum average reduction in value of

20 per cent. In one experiment, during ten days thwi-

following changes were found to have taken place: on the-

day of burning the analysis was: Brix., 2419; sucrose, 2236;::

quotient of purity, 92'43; glucose, 41; glucose ratio 1 83;:.

per cent, sucrose in cane, 1792. On the tenth day, analysis-.

gave the following result: Brix, 2059; sucrose, 14-95;.

quotient of purity, 72-61; glucose, 4 17: glucose ratio.,

27 S9; per cent, sucro.se in cane, 1007.
It is stated further that practical experience supports*

the above figures, since on several estates it is taking fronS'

10 to 12 tons of burnt cane to make a ton of sugary
whereas of green cane only 7 tons are required.

A REVERSIBLE BARREL.
The in\ention d-scribed in the following extract,

taken from the Ivtemiational Sugar Journal, for

Marcii 19K?, is likely to be of great economic impor-
tance in tropical agriculture. It may solve the diffi-

culties incident on the shipping of low grade molasses,

and may prove to be an extremely profitable factor

in thii exportation of lime juice and similar agri-
cultural produce:

—
A patent has recently been taken out for what is--

described as a reversible barrel. It consists of two equal-
sized conical steel halves bolted together in the middle at

a joint consisting of an elastic and chemical proof Dermatine-

ring lying in a groove. The principal advantage of this,

design is that, in returning empties, the halves can be nested,

one in another and so take up far less space. Stetl barrels;

for holding 10 cwt. of molas.ses and weighing themselves-.

2 cwt each are returned empty to Natal at a freight charge^
of 7s. 6(/. each; nested barrels of the same capacity would,

go for 2.S. 6rf. Again, mineral oil barrels which would cost.

£1 17s. Gd to return to the United States (the chargB'-

being by space), could be replaced by nesting barrels which,

travelling by weight would cost 5s. to return empty. There^

are other advantages claimed for this patent barrel, such as

the abiliiy to clean and coat the insides. All halves ara-

interchangeable, any two will make a barrel, or single halvea-

may be used with a cover plate.
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FRUITS AND FRUIT TREES.

THE FLOWERING OF THE MANGO.
A note in the Ai/ricultural Journal of India, for

January 1913, gives attention to periodicity in the flowering

of different vaiieties of mango in that country It is

pointed out first that, although most mango trees will flower

more or less svery year, there is no foundation for saying that

any particular variety possesses a fixed character of normally

flowering every year and producing heavy yields of fruit.

The fixation of a definite character of this nature would

appear to solve what is at present a great drawback to mango
cultivation in India. It is pointed out that the real test

would be to find out if such a character were hereditary or

not In the opinion of the writer of the article referred to—
the Superintendent of the Botanical Gardens at Saharanpur
— the character is not hereditary, being subject rather

to variation through environment than to the transmission

of any definite factor. Of nearly sixty varieties observed

in 1911, the ditt'erence between the earliest and the last

to begin to flower was only twenty-five days. Of the

first six to flower earliest, the average duration of flower-

ing was thirty day.s; whereas in the case of the six

varieties to flower latest, the average was only twelve days.

The inferred cause is the increase in temperature for the

period of the year
—February 20 to March 20— on which

dates the earliest and latest varieties flowered respectively.

Other observations tended to support the contention that

alternation in bearing is primarily due to over production,

with a consequent exhaustion, followed by recoupment.

Incidentally the important fact is jointed out that rain at

the time of heavy flowering spoils pollination. This is one

cause which may explain the frequent inability of flowers to

set fruit in the West Indies.

TREATMENT OF STORM-DAMAGED
CACAO TREES.

Some rather useful hints on the above subject have

appeared in a recent issue of the Journal of tlu Jamaica

Agricultural Hociety (.January 1913), and the following

information, derived from this source, forms a fitting .sequel

to a previous note in the above journal, on the damage to

annual crops by hurricanes, which was abstracted in the

A'jricnltural Xewi (Vol. .\I1, p. 8S).

In cases where damage has be^n caused to branches of

cacao trees by the falling of heavy obstacles on them, the

wounds should be smoothed over with a sharp knife and

then covered with tar to prevent water soaking in. The

smoothing enables the tree to repair the broken part more

readily. In other cases where young cacao trees, not in

bearing, have been blown over, a stake should be driven in

the ground and the tree carefully tied to this support. If

a gap has been made in the soil around the base of the tree

it should be filled in with loose earth, but no attempt should

be made to mould up.

Large cacao trees which have been blown down are

not quite so easily treated. The best procedure appears to

be as follows. A short stout stake with an open crutch at

the top is obtained, and driven in the ground at a convenient

distance along the line of the prostrate trunk. The tree

is then gently raised so that the stem rests in tlie crutch,

whilst the branches and leaves are for the most part

lifted off the ground. Under this arrangement the tree will

either continue giving, or soon begin producing fruit. In this

position, however, the plant is unsightly and cumbrous,

consequently a young shoot or 'gormondizer' should be

encouraged to grow as near as possible to the base of the

trunk. All other shoots should be pruned off as soon as

they appear. In about eighteen months this new stem will

begin to bear fruit, and then the old tree can be conveniently

and profitably cut away.

Notice of Judgment No. 2,112 (United States Depart-

ment of Agriculture) concerns an interesting case of adulter-

ation and misbranding of extract of nutmeg. The product
was labelled: I'ure Triple Strength Extract Nutmeg.

Analysis of a sample by the Bureau of Chemistry showed

the following results: alcohol, 45 7 per cent.; solids,

33 per cent.; oil of nutmeg 01 6 per cent. The mis-

branding was alleged for the reason that the label was false

and misleading in that the product was not of standard

strength, being in fact a highly dilute extract containing
a large quantity of alcohol.
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VETERINARY NOTES.

HOOK WORM DISEASE IN SHEEP AND
OTHER ANIMALS.*

The existence of this disease in the West Indies has

been proved on some few occasions, and the pui'pose of the

present article is to place on record such observations as

have been made, and to summarize the position for the

information of planters and other stock owners who may be

unacquainted with the literature of the disease.

In local synonymy, the name most commonly applied

is 'mumps', under which it is known in St. Lucia and else-

where; also 'la gomme', by which it is called in Dominica.

The various species of worms which cause the disease

in different animals belong to the genus Oesophi<gostonium,

of the sub family Strongylinae, family Strongylidae, of the

nematoda. The Oesophagostoma are threadlike in appear

ance, the length being about thirty to forty times the

thickness Tiiey vary in length from i- to 1 inch, the

female being somewhat longer and thick-r than the male.

They are cylindrical in shiipe and taper to a point at both

ends. Two at least of the more commonly known species

have their anterior ends bent into a hook, hence the name

hook worm. Not much is known as to their life-cycle. The

egos pass from the body of the host in the faeces; after

a lime the egg develops into a young embryo, in which

staoe it is ingested into the host with food or water, and

becomes attached to the raucous lining of the intestine.

One species, Ocsophayostomum colum/jianum,hnTto\\s through

into the sub-mucous coat of the intestine and there produces

a nodule— the well known nodular disease of the intestine.

Of the different species occurring in the West Indies,

Oespkagostomum venulosum is thought to be the cause of

'la gomme" in Dominica, and Ocsophwiostomum coluiiManwu

is believed to cause nodular disease in St. Lucia and

St. Vincent It should be borne in mind that cattle- and

other animals are affected by similar parasites.

The lirst symptom usually observed is a loss of condition

and general uulbriftiness from the lo.ss of blood caused by the

irritation and sucking of blood on the part of the worms.

Later the animal becomes thin and almost emaciated,

evinces great weakness and cachexia, and shows an almost

constant tendency to lie down By this time the disease is

nearlv always apparent from the pendulous abdomen and

a marked jjallor of the visible mucous membranes. The moat

marked symptom, however, is the dropsical swelling in the

throat, from which apparently the terms 'la gomme' and

'mumcs" are derived. There is a chronic enteritis (inflamma-

tion of the bowels) accompanied by a watery diarrhoea

Death may occur in three or four months while the animal

is in a comatose condition.

Diagnosis depends on the weakness, pendulous abdomen,

throat swelling, and the detection of the worms or their eggs

in the faeces.

The treatment of this disease has not up to the present

yielded satisfactory results. The administration of thymol

betanaphthol, arsenic or tartrate of antimony will expel the

worms, but will have little or no effect on ihe larvae encysted

in the wall of the intestine. The agent which his given the

most satisfactory results, and the one most commonly advised,

is thymol. For sheep this drug is given in doses of "20 to 30

grains, varying with age; it should be given in suspension in

glycerine or milk, on an empty stomach, for four or five

* A further reference to worms in shepj) will be found on

page 150 of this issue.

mornings, and then folio ired by a laxative such as 1 to

3 oz. of epsom salts. Individual animals should also be

treated according to the symptoms they show. Diarrhoea

may be checked by astringents and demulcents. In all cases

it is advisable to use a liberal supply of rock salt and tonics

such as sulphate of iron. ( lood nursing and nourishing fo^ds

are essential.

On examining a dead sheep the anaemia which w..-^ i-vi-

dent in life is seen to be profound, the blood being deficient in

quantity and its colour being much paler than normal; the Hesh

al-o is pale The dropsy is seen to be general, but is most

apparent in the throat where it completely invades the tissues.

A considerable amount of fluid is usually found in the abdo-

men, the lungs suffer from the general oedema, and a piece

of lung may sink in water

In nodular disease small elevations of the serous surface

of the bowel are found, varying up to J inch in size and

raised about !-inch or more above the surface. They may
be seen throughout the entire length of the intestine, from

the duodenum to the rectum, but they are commonest perhaps
in the caecum and colon. Similar small areas are found

occasionally, more particularly in well advanced cases, in

the liver, the mesenter.c glands and the lymphatic glands
of the pelvis. In 'la gomrae' there are no nodules so far as

linnted observations have made apparent, which fact suggests
some difference in the life-cycle. The adult worm, however,

is found in the intestine in large quantities.

If a pasture or a water-.supply is known or suspectt d to

be infected, all animals should if possible be removed for

several jears till the parasites die out. The pastures should

be well drained, leaving no stagnant pools, and a top dress-

ing of lime or salt should be applied. Weeds and rank grass

should be cut down and burnt. It is advisable to cultivate

such land under Guinea corn, sweet potatoes and similar crops,

in rotation with pasture grass. The disease is most common
on damp low-lying pastures, the eggs requiring moisture for

their development; hence the most dangerous places of

infection are round the drinking pools, and a good supply of

clean water should be provided in their place by means of

troughs. A pasture which is free from the disease should

not be stocked with infected animals, but care should be

taken that animals going out to a new pasture should be

examined for the disease and, if found to be affected, subjected

to a course of treatment. The intestinal contents of

.slaughtered animals should be destroyed, or so disposed of as

to prevent further contamination It should also be borne

in mind that good nutritious food is probably the best

preventive of serious loss from the infestation, and efforts

should be made to ensure the best possible condition of all

animals

It might serve a useful purpose if planters and others in

these islands would forward to the agricultural officer of the

Colony in which they reside, any specimens found which

appear to have a bearing on this disease, together with short

notes embodying the observations made.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture left

Barbados by the R.M.JS. 'Tagus', on May 5, for an official

visit to St.Lucia. Dr. Watts is expected to return on

or about May 12.

Mr. P. T. Saunders, M.R.C.V.S, left Barbados for

Antigtui by the S.S. 'Korona', on April 25, in order to

make investigations in the Leeward Islands regarding
certain diseases of live stock



150 THE AGRICULTURAL NEWS. May 10, 1913.

WEST INDIAN COTTON.

Messrs. Wolstenholme and Holland, of Liverpool,
write as follows, under date April 21, with reference

6o the sales of West Indian Sea Island cotton :
—

During the past fortnight a good business has been done
:in West Indian Sea Lsland cotton and prices are fairly steady
for the njedium qualities and very firm for the finer sorts.

Til'- sales amount to over 400 bales and include Mont-

serrat, .Anguilla, St. Kitts, Nevis and Tobago ITrf. to isd,
Barbados IDd. to iOd., with a few exceptionally good lots

22c/. to 22.W;., a few St. Vincent at 'llld., and a few

-Antigua 19d. with an exceptionally fine parcel at 'l'2]A.

The report of Messrs. Henry W. Frost & Co., on
"Sea Lsland cotton in the Southern States, for the week

ending April 12, is as follows:—
There was a limited demand for the Planters' crop lots,

'resulting in the sale of two small crops at .30c. for France,
"which together with a lot of full I*>xtra fine at 2So

,
made up

-the above sales.

Since the close of the report there has been some enquiry
-for lie odd bags otf in preparation, but at prices below the

view.s of the Factors now holding the larger portion of the

unsold stock.

We quote, viz:

Extra Fine 28c. to 29c. = 16d. to IG.W. c.i.f., in 5 per cent.

Fully Fine 2Gc. to 27c. =
\St\d.\o\h\d. „

Fine 25c. = U'cf.

-EKtra Fine off
U.,^ = 12irf. „ „ „ „in preparation;

- " " " "

f^">'F'"«,.«ff)lSc.to20c.= 10UtollW. „ „ ., ,an preparation j
- _ " i> > i

Fine off in \ ^ ^^^^^
iprcparation J

- n u , n

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to April 12, 1913, were 501

Ijalfs, l,(i:]7 bales, and 4. ION bales, respectively.

n 3)

Experiments have been conducted in Hawaii to test the

value of dynamite in opening up impervious subsoil which

occurs in certain parts of that territory. A low velocity 25 per
cent, dynamite was used, the sticks being 1 {-inch in diameter

by 8 inches long, and placed to a depth of about 2.', feet, vary-

ing with the nature and condition of the soil. The results

olitained wert- satisfactory, the sub.soil was opened up, and the

cost of the experiment was about 3c. i)er hole, thus making
the cost of 8 feet x 8 feet spacing (the usual distance)
S20"40 per acre. In prepnring the land for planting, the

•ordinary ploughing and cultivating operations have to be

jjerfoimed in addition. (From the Experiment Station

Mecord, February 1913)

HEREDITY AND MUTATION.
In his fifth lecture at the lloyal College of Science

Dr. G.ites described the mutations obtained by Tower in

various species of potato beetle (Leptinotar.=a), and also tho.se

discovered by Morgan in the vinegar Hy (Drosopkil'i ampelo-

ji/iilii). The eyes are normally red, and mutations were
obtained by the successive dropping out of factors, giving
races with pink, vermilion, orange, and 'eosin' eyes. Four
mutations in body colour, and no le-s than nine in wing
characters, appeared.

The experiments of Ularinghem in producing mutations
in maize as a result of mutilations or traumatisms were
referred to; also the work of Klebs, who in certain cases

obtained new types, which bred true, by subjecting species
of Sempervivum to light of various colours.

Regarding the causes of mutations, it is evident that

the germ plasm, like all protoplasm, is responsive to stimuli,
so that various environmentil changes may induce mutations

but it is probable that, for the germ cells to be affected,
the stimuli must be applied at the time when they are

maturing.

Nothing is yet known concerning the cause of 'spon-
taneous' mutations in pure lines. In Oenothera, the chromo-
some distributions are evidently concerned in the origin of

various forms and the condition of germinal instability which
exists in 0. Laimtrckiana and other Oenotheras, has probably
been induced by previous crossing. When it becomes

possible to control th** production of mutations, we shall have
made an advance of great practical value in plant and animal

breeding The first step to this i-i a knowledge of the causes

of mutations and the nature of the germinal change which
occurs when any iDUt;\liou originates. (Taken from
the Gardeneri Chronicle for March 29, 1913.)

WORMS IN SHEEP.

Some interesting experiments conducted with the oKjecb
of investigating the following points in connexion with worms
in sheep, have recently been carrie I out in >few South
Wales and are described in the Aiirieuliiival Gn-.elte nf X, iiy

South lla/es for February 3, 1913.

In the firs: place the danger of eating the llesh of

a sheep which had beeu treated with arsenic given as

a vermifuge wis enquired into, and analysis showed that

neither the muscles nor the intestinal organs contained any
trace of the drug after slaughter.

Another experifnent was undertaken to test the ettioacy

of sidphur inhalations for lung-worms in sheep. It was

proved that this method was very effective, the sheep in the

majority of cases losing their cough, and a general improve-
ment iu condition being also noticed.

The third investigation dealt with the value of

different drenches for stomach and intestinal worms, and the

definite conclusion was arrived at that: 'drenching is particu-

larly useful in those cases of morlality due to worms, which
occur at the beginning of the infestation.' In the latter

stages, however, when the ill etftcts are due to the progress-

ively increising poverty and anaiuia, which a long-con-
tinued and severe infestation brings about, good nutritious

food was consider»j^ to be of much more .service than the

administration of drugs.
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ST. VINCEXT: BEI'OKT i>X THE AGRICUL-
'lURAL DKl'ARTMEXT, I'Jll-lJ.

Peiu.sal of this publication will show that the subject-

Uiattcr has been arranged under a system of headings having
a wider significance than those used in former reports, whilst

details of administration and similar information have been

placed so that the subjects which are of more lively interest

may be brought forward prominently.
The first section of the report concerns work carried out

in the Botanic (Jardens. Itefercncc may be made to the

efforts it describes in the distribution of fungus parasites of

scale insects, namely Cfplniloi-jioiiiun lecanii and the white-

headed fungus [O/ihiontcfrid cocctcola). A considerable num-

ber of new plants have been introduced including the butter

or tallow tree {Prntndesiua huli/fdna), Bermuda C'edar {Jiiiii-

}je>i(.-< lieriuiidiana), from Bermuda, and several species of

Opuntias and Agaves from Montserrat. As regards plant

distribution, cacao plants in pots constitute the most impor-
tant feature; altogether 1,203 various plants (in pots) and

6,698 various plants and cuttings (not in pots) were sent

out during 1911-12.

The succeeding section deals with plot experiments, the

most iKiportant of which are those conducted at the Agri-

cultural School K.vperiment Station. Attention is given

chietly to cotton, and the most important work with this

plant was carried out in connexion with the selection of

different local types of Sea Island cotton for resistance to

disease. There is little to record in detail in regard to the

results of these experiment since they have not been in

progress long enough. Useful results are, however, anticipated.

Other kinds of cotton plots were Thornton's Hybrid F. 1,

Sakellarides Egyptian, Nyasaland, Southern Cross Upland
and an indigenous tree cotton. Of these, all except Thornton's,

Hybri '- failed owing to susceptibility to disease. The fact

was cleirly brou; jt out in these trials that the local Sea

Island variety has become well acclimatized to local conditions.

The notes, which follow, on economic plants, contain

references to the suitability of pigeon pea as a green dressing

in comparison with the large number of other leguminous

plants experimented with. Interesting facts are also given

concerning the fruiting of male nutmeg trees. It appears
that in St. Vincent male trees are frequently found to bear

two or three fruits, though the majority of the flowers exhibit

no abnormal structure. The subject has been referred to in

the Ar;ricultiiral Vews, Vol. X, pp. '.^'2i, and 388. Mention is

also made of the great durability of Bermuda cedar wood

already referred to. Seedlings of this useful tree had been

planted in the Botanic ( iarden.

The next six pages of the report contain an account by
Mr. F. W. South, B.A., Mycologist on the Staff of the

Imperial Department of Agriculture, of the arrowroot disease,

and certain affections of the cacao tree. A description is

also given in this section of the black scale pest of cotton.

The account of the progress in the chief industries

which is dealt with next is largely taken up with cotton.

The exceptionally heavy rainfall of the year under ^ev^.w

has been the cause, unfortunately, "f the redu.v.l yi-ld
of this staple as is indic.ittd by the following tijuicj;

1908-'.', 124 lb. of lint per acre, rainfall, 890(; inches-

190910. 141 lb, rainfall 9105 inches; 1910-11, 1.5(; lb.,

rainfall 93 77 inches; 1911-12, 90 lb., rainfall 106 18 inches.

'J'he above figures, however, are not strictly representative,
since the year's returns refer to the financial year ending;
on March 31, which does not coincide with the cottoa.

year ending on September 30. There has been a stih-

stantial increase during the year under review in the acreage

planted in Sea Island cotton, which may be attributed t»

larger planting by the peasantry. In 1910-11 there were
54.5 small holders with 916 acres, whereas last season there:

were l,-")70 small holders with 1,865 acres This rajiid'

increase was due to the successful working of the

Government's co-operative buying system at the CentraC

Cotton Ginnery. A summary of work performed at this

establishment next receives attention in the repoit, and the

increase in the amount of business done is shown b}' the;

following figures: seed-cotton purchased during 1909 10,,

93,850 B).; during 191112, it was 510,932 lb.

In contradistinction to the reduction of cotton yields, the

output of cacao has shown a decided increase, there having:
been over 50,000 lb. more exported during 1911 than during;
1910. Progress in the minor industries is not as satisfactory
as might be desired.

The report of the Agricultural Superintendent concludes^

with details of administration and meteorological returns of:

considerable local interest.

At the end of the publication will be found a re[x>rt

indicating satisfactory progre.ss at the Agricultural School,,

together with the report of the Government Veterinary-

Surgeon, which presents the gratifying information that onifc
two deaths from anthrax among stock are recorded in the

period to which the information relates, and it may be
added that no occurrence of anthrax has been observ d itt^

St. Vincent .since July 1911.

Lime Cultivation in St. Lucia— Information

embodying the following facts has recently been received

from tlae Agricultural Superintendent, St. Lucia:—
It is pointed out that lime planting on a commercial

scale was begun in St. Lucia during 1901. At the begin-

ning of 1913 it was estimated that the area devoted too

the industry was approximately 2,000 acres. At present;

there are indications that the area will rapidly increase,,

now that it has been shown that conditions of soil and',

climate suitable for the successful development of pro--

ductive lime estates exist on a fairly large scale in>

St. Lucia, and consecjuently, the island promises to become^

in the near future an important centre of the lime industry.

The distribution, at nominal charges, of large quantities',

of lime plants from the nurseries of the Agricultural Depart-
ment, has contributed very considerably to the substantial

progress that has been made. As many as 326,007 plants'.

have been sent out during the period 1901-12 inclusive..

This number is sutiicient to plant 1,630 acres, on the basial

of 200 to the acre.

Lime products are now beginniiij.; to figure to an:

appieciable extent in the exports of the Colony, the value of"

these for the period April 1912 to .January 1913 inclii.sivet

being estim:;ted at £1,216 ll.s. Sd. Steam concentrating^

plants have recently been installed on several estates anot

are giving very satisfactory results.
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NOTES AND COMMENTS.
Contents of Present Issue.

In the editorial article of this number an attempt
is made to bring forward some of the advantages that

accrue from, and measures that lead to, uniform

production in cotton growing. The opinion is expressed
that extended organization in this dn-ection should

render closer the relationship between producer,
manufacturer and consumer.

A Possible New Breed of Cattle.

The American' Breeders' Magazine, Vol. IV, Xo.

1, contains an article which describes the results

obtained by crossing the Zebu and Hereford breeds of

cattle. The breeding tests, although of a preliminary
nature, have been carried out along Mendeliaii lines

anil it has been found that the peculiar horns, dew lap
and sheath, drooping ears. Urge hump and colour of the
Zebu are probably unit characters. It is believed that

some of the size and bulk characters blend permanently
anil that a mixed hybrid might be created that would
breed very closely true to some new type which would
combine the tick, insect and tropical disease-resistant

character of Ho-i indicus (Zebu) with some of the

desirable beef or miik characters of Bos taurus (Euro-

pean breeds). Complete segregation occurred in the
second generation. That is, Hereford animals were
bred from ero.ssing hybrids of the first generation.
An experiment is now in ]irogres3 to see if these

apparently pure Herefords have taken up a factor from
the Zebu (from which they [lartly originated) that will

render them resistant to disease and ticks, without

interfering with the excellent beef characters for which
the Hereford breed is renowned.

The subject has been considered sufficiently sug-
gestive and important to warrant further reference

under Students' Corner, on page 157, where illustra-

tions will be found of the types of animals bred from.

Under the heading Veterinary Notes, on page 149,

will be found information on worm diseases in estate

animals.

On page l.")l is ]jresented a review of the report of

the Agricultural Department, St. Vincent, for 1911-12.

A short account of suggestive results in regard to

a new breed of cattle for the Tropics iv'ill be found on

page 1.52. The subject receives further attention under

Students' Corner, on page 1.57.

Under Insects Notes, on page 1-54, is continued the

account of root borers and other grubs in West Indian

soils.

The second and final article on subsoil water is

presented on page 1-55.

Fungus Notes, which will be found on page 158.

comprise the third and final article on Red Hot Fungus
and the Sugar-cane in the West Indies.

The Presence of Formaldehyde in the Sap of

Green Plants.

The most generally accepted theory as to the way
in which sugar is built up in plants is that the whole
of the carbon and half of the oxygen in a molecule of

assimilated gaseoiiS' carbon dioxide combines with the

hyilrogen in a molecule of water absorbed by the roots.

The remaining molecule of oxygen is exhaled during
the course of the process, and the compound produced
by this combination is cocsidered to be formaldehyde—the active constituent of the well-known disinfectant,
formalin. Until recently however, formaldehyde has
never been demonstrated in the sap of green plants
with certainty. In the Journal of the Chemical

Society for March 1913, it is stated that a very
sensitive and a specific test for the compound has been
discovered in the form of atractylin. The leaf

sap and its distillate of eleven species of green
plants tested iii this way showed the presence
of formaldehydi ,

whilst the same products from
six species previously kept for twenty-four hours
in the dark gave no reaction. Three

non-chlorophyllic

j)arasitic j)lants were also tested, and formaldehyde was
found to be absent. The results are therefore in

complete agreement with the usual theory of photo-
synthesis (building up of sugar by means of light). It

is unnecessary to add that the final production of sugar
from the formaldehyde is a matter of great simplicity

compared with the production of formaldehyde in the

first instance.
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Floral Abnormalities in Maize.

.Some intorestiDL' results on this subject are

recorded in Bolletin Xo. 27.S of the Bureau of Plant

Industry, United States Departiiient of Agriculture,
where it is stated that flowers iiossessing ovaries and

stamens always had the normal number, three, if the

stamens were fertile. Flowers ha\ingboth ovaries and

sterile stamens often had less than throe .stamens.

Fertile and sterile stamens were iiever found in the

same flower. The occurrence of a larger percent.xge of

2-tlowered spikelets near the tip of the female intiores-

cence may be taken to indicate that the tip of the ear

is less highly specialized than the remainder of the car.

The development of •2-Howered female spikelets is

looked uj)on as a reversion to a more priuiitive type.
the tendency of evolution being toward.s more

complicated types with more highly specialized parts.

For further information <'n abnormalities and

hereditary characters in maize flowers, reference may
be made to the editorial in the last i.ssue of this journal,

and to page 121 in Xo. 280 of the enrrent volume.

The International Rubber Exhibition, 1914.

The supplement to the Rubber Workl for

March 27, 1913, presents further information on the

forthcoming exhibition in London, concerning which
a note has already appeared in the Agricultural
X'rws, Vol. XII, p. 124.

A list is given in this supplement of the

honorary advisory committee composed of some three

hundred residents in different parts of the world directly
in touch with the cultivation and manufacture of

rubber; and emphasis is laid upon the inclusion of

fibres and tropical products generally in the exhibition
—a development that will widen the scope of the

exhibition and render it generally interesting and
instructive. The benefits that are likelj- to accrue

from the interchange of information and ideas between

agriculturists, manufacturers and consumers cannot be

over-estimated since synchronically with the exhibi-

tion will be held the Fourth International Rubber
and Allied Trades Conference as well as a Conference

of members of the International Association of Tropical

Agriculture.

Distribution of Temperature in Plants.

\'ery considerable variation occurs between the

temperatures of different species of plants growing
under similar conditions. The temperature, for example,
inside a fleshy leaf of the prickly pear {Opt unia sp.)

at midday, may often be as high as 100 F., whereas

the interior of a cabbage at the same time may be as

low as 7.5" F. Frequently inside the so-called stem of

the banana the temperature may be 7-5° F. in the

early morning, this being occasionally higher than the

temperature of the atmosphere.

The existence of differences in the same plant
is not so easily demonstrated, but the matter has

recently received some attention, and an abstract in

the Ex2Jcri'incnt Station Record for February 1913,

contains the results that have so far been obtained.

The observations were made with a specially devised

electrical apparatus. It was found that in general
the temperature increases rapidly in the stem as the

distance from the ground is increased until a point
of equilibrium is arrived at, above which the tempera-
ture .again becomes greater as one proceeds towards

the plant's extremities. In the leaves, the tempera-
ture decreases, beginning with the petiole, and attains

a minimum at its juncture with the blade of the leaf,

again increasing rapidly in the veinlets in the case

of palmately-viined leaves, or more slowly in pinnate
venation. In buds the temperatun- is geneially higher
than in other parts of the plant. I'nder the influence

of intense sunlight the differences noted above are more
or less reversed, .anil the highest temjieratures occur in

those portions of the plant which are most thickened.

Light, in fact, has a cooling effect since it stimulates

slomatic transpiration. The cause of the differences

iti temperature just noted is believed to be mainly
connected with the circulation of the sap and with

chemical changes within the plant tissues.

The Production of Otto of Roses.

The present high price of otto of roses consequent
on the recent disturbances in the Balkan States makes

the idea worth consideration that a small industry

might be started in the West Indies. The sale of

perfumes in the West Indian islands is much greater
than is generally imagined and the main constituen-t

in the various concoctions sold is the essential

oil of the rose. Vanilla essence, jasmine, cassie, orange
and cedar are also common ingredients. According
to the Chemist and Druggist (Vols. XXVIi and

XXIX) the Thracian rose is the variety chiefly culti-

vated in Bulgaria. The essential oil occurs mainly in

the ovaries and stamens rather than in the petals

of the flowers.

Eight thousand trees are planted to the acre and

it takes about 220 fresh flowers to make a pound of

blossoms. It is customary to grow vegetables in between

the rows of trees. According to Gildermeister and

Hoffmann, Rosa damasccna is the chief variety and is

probably the same as the Thracian rose. It takes about

5,000 lb. of roses to yield 1 lb. of essential oil. It

might be interesting if a few small-scale experimental
distillations were made with roses grown in the West;

Indies The so called Cann rose appears to be one

suitable variety for the purpose. In France, R. ccnti-

folia is grown for the production of dried petals and

r«se water.

It is obvious that the fundamental question is

whether flowers sufficiently rich in perfume could

be grown. As regards distillation and the distribu-

tion of the produce, a central still seems to commend

itself, though in many parts of Bulgaria each peasant
distils his own oil by iiK.'ans of a small copper still of

extremely simple construction.
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INSECT NOTES

ROOT BORERS AND OTHER GRUBS
IN WEST INDIAN SOILS.

The ai'ticle on this ."subject in the last i.^.sue nf tlie Ayri-
<-ulit,rid Keics provided usetnl information ri-garding the

occurrence of, and damage inHicted lij-, tlie different ."ipecies of

hard back beetles in Barbados and St. Kitts. The following
notes continue the fubject in regard to the species in

Aniigua, Porto Itico and St. \'incent, and contain important
infonnation on the habits of the common hard back.

'I'he blown bard back in Antigua {Lai-hnosterna sp ).

In Antigua, grubs of hard back beetles have for several

years past been suspected of causing injury to sugarcane, and

in December and January (191 1-12) serious damage was done

to ii Held of onions. In the latter instance the roots and

bulbs of the growing onions were eaten to such an extent as

to cause the loss of praclically the whole crop on a field of 7

acres.

In the case of the attacks on sugar-cane, the cutting.s

used for planting were often injured sutticiently to prevent
the growth of the shoots, thus necessitating a considerable

amount of replanting or supplying.
In the older canes, these grubs are suspected of being

riioi trimmers and causing damage by destroying the fibrous

roots.

Itecently (Febmary 1913) the Superintendent of Agri-
culture for the Leeward Islands has reported an attack of

this kind on Indian corn, in Antigua. In tliis in.-;tance the

corn was beginning to ripen iis grain, and the injury to the

rooH~ resulted in an appearance of tlje plants similar to that

observed in plants dying of drought. K.\amination revealed

the fact that many of the larger root.s were denuded of tlie

finer laterals. Injury of this sort may have been partly

responsible for the conditions of Indian com sutt'ering from

root disease, at times in Antigua, before the presence of the

grubs was as^ociated with the unfavourable condition of

Indian corn, but in this instance no root disease symptoms
could be discovered on e.\amining the roots.

The adult of this grub is a brown hard back somewhat

smaller than J'/ii/talns smillii, and considerably larger than

L'tc/aiostirna })af7-iielis. Specimens were sent for identitica-

tioQ to Mr. Guy A. K. Marshall of the Imperial Bureau of

Entomology, who states that it is La<-/inostirna sp. and that

there are no specimens of it in the British Museum.

The May lieetle or 'Caculo', in I'orlo llico {Lnc/mos-
tetna sp ). lieferences; Annual lieports, Porto Rico Experi-
ment Station: Second Annual Report of the Sugar Producers'

Association of Porto liico, 1911.12.

This is another brown hard back, larger in size than any
of those already discussed. The following quotation is taken

from the report by Mr. I) L A'an 1 >ine, I'lntomologist of the

Sugar Producers' Association, included in the Second Annual

Report (see reference above).

'The "May beetle', iMchnaati) im sp.

'The injury to the roots of the sugar-cane by the white

i;rubof the May beetle is the most acute insect problem before

the Porto Rican cane planters. Mr. K. A. Schwart;: of the Bureau

of Entomology at Washington pronounces the species to be

closely allied to L. ueylrcla, Burm. 'I'wo further species of

the sub family Melolonthides have been collected from the

cane field.", one of which breeds at the roots of cane and the

distribution agrees practically with that of the common

Lachno.-Nterna, though it occurs in comparatively very small

numbers. At least three species of the related subfamily

Dyanstides have been collected also, and in a certain district-

one of these, a large Rhinoceros beetle outranks the common
"May beetle" in numbers and in the injury to the cane

'

The white grub in Portu Rico is a root trimmer, and so
serious were the injuries resulting from its attacks that the

Sugar Producers' Association mainiained one of its Assistant

l'".ntomologists in the United States for a considerable time

employed in searching for a parasite or parasites which might
exercise a satisfactory control over it in Porto Rico.

The white grub attacks the roots of orange trees and of
several grasses, as well as of sugar-cane. Often as many
as fifty grubs have been taken from soil around the base of

young orange trees. They sometimes cause the death of the
tree. The adult beetle is a leaf feeder.

Lachnoslerna patenx in St. Vincent. Reference: Agri-
enllnral iVtics, Vol. XI, p. 34tj.

This hard back beetle is considerably larger than any of
those already mentioned. Only the adult form is known.
In this stuge nf its life it feeds on the leaves of cacao and
other plants.

DYN.VSTII).\K.

The insects included in this group are mostly scavengers
in their mode of feeding in the larval cordition; that is to

say, the grubs of the Dynastid beetles generally feed on dead
and decaying vegetable matter.

It is known, however, that they sometimes depart from
this habit and become active enemies of growing plants.

Examples of this are found in the West Indies, and several

species, in which this change of habit is known to have

occurred, are referred to below.

The common hard back {Liiitirus tuinnlosus). Refer-
ences: West Indian Bul'etin, Vol. VI, p. 37; Agricultural
News, Vols. VII, p 218, and I.\, p 18G

This is the most widely distributed in the West Indies
and probably the most generally known of all the beetles in
these islands.

It is the dark brown or black hard back which occurs
in all the islands of the Lesser Antilles and is the one
that is attracted to lights in houses, and comes buzzing and •

bumping around the Inmps, falling with a thud to the floor

or table, and then after a short pause frantically startino-

ort" again.
The larvae live in d>-caying vegetable matter such as .

megass, dead leaves, and pen manure. They probably do
not attack plant tissues, that is, it is unlikely tliat they
feed on roots, under ordinary circumstances at least,

although tliey are often found in the soil in which plants
are growing.

It is only recently that the ditl'erence between
the larva of this insect and that of the brown hard
back {Phytalus smit/ti) has been recognized in Barbados,
and it seems likely that confusion may exist in each
island as to the distinctions between harmless grubs
in the soil and those which injure plants by feeding upon
their roots and portions of the underground stem. These two
kinds of grubs are similar in their general appearance. The
grubs of all hard backs are whitish in colour and are

possessed of three pairs of slender legs, which are attached
to the thoracic segments

— the anteri<ir portion of the body
just behind the head. The presence of these three pairs of

legs is the chief characteristic which distinguishes the
bard back grubs from the root borer or weevil larvae, as
these latter are always without legs.

A related species, Li</i/rus rw/iaps, is known as the

sugar cane beetle in the southern L'nited States. It is in

the adult condition that this insect is injurious, for it is the
adu". which eats out cavities in the underground stem por-
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tions of the cane. A related insect nf similar habit has lieen

received recently from Barbuda. Thi? is Diicinatus f'ar/iatus,

a .smooth, shiny-black beetle ab'Ut the size of L. tu/nitlo.<uf,

which is known to occur in Antigua, Ilarbuda and St. Kitts.

The principal natural enemy ol trie common hard back

is one of the burrowing wasp,* of the family Scoliidae,

Dielis dorsalta, which occurs in Barbados, and in other

islands. Thi.s wasp is related to the parasite of the brown

bard bick (Phptalns smilhi) and that of the fiddler beetle

{Klis atrata), which Lave already been mentioned.

DidU dorml'i is an insect which exhibits marked

colour differences in the two sexes, the dor-al surface of the

abdomen of the female bearing large patches of a reddish

colour, whilst the male shows a bright golden yellow in the

same positions.

The banana root grub of liominica and St. Lucia

(Tomarus /jifu/jetculalus). References: Agiicnliu>al yen'S,

Vol. IT, p. 264; Insert Pests of the Laser Antilles

The adult of this species is a Moderately large beetle of

the hard back type, measuring about 1 inch in length and

j;:
inch in width. The grub is probably normally a scav-

enger in its feeding habits, but on several occasions it has

been the cause of serious injury to bananas, especially newly

planted suckers, by destroying young roots and tunnelling

into the soft base of the sucker. In a few instances the

adult beetle has been found tunnelling into the base of the

banana plant itself. Plantains, tannia.s, yams, and the roots

of young cacao plants are also attacked.

In the ne.\t issue of the Aijricultural JVeics the subject

will be continued with regard to the Rhinoceros beetles and

other species of the sub-family Dynastidae that are known

to inflict damatje upon cultivated plants in the Lesser

Antilles. An interesting and important account will also

loe given concerning the natural enemies of these grubs.

SUBSOIL WATER.
II.

In Part I of this article by Mr. H. A. Tempauy,
B.Sc, which appeared in the last issue of the Agricul-
tural Ncu-s, considerations uf a general nature were

dealt with in regard to the e.xistence and movements
of underground or subsoil water: in the following
account will be considered some aspects of the question

having special reference to West Indian condition.s.

Each island in the West Indies constitutes an entirely

sepirate and distinct subsoil water system in which the

reserve of contained moisture is continuously finding its

way to the sea. The majority of the islands are wholly or

partially volcanic in origin, and in those of smaller size, at

any rate, the conditions most usually met with consist of

a central peak or mountain range rising to a height of from

two to four thousand feet above sea-level, and possessing
numerous minor lateral spurs and escarpements .sloping down
more or less evenly to sea-level at the coast. The central

portions of these mountain ranges are usually composed of

compact impervious volcanic rock, whilst the mountain

.'.lopes and valley bottoms are generally covered to a con-

siderable depth with volcanic detritus and alluvium of

a character more or less permeable.
Under conditions such as these, tlje rainfall is naturally

greatest in the more mountainous centra] region, and dimin-

ishes as the coast is approached; the cultivated lands, on
the other hand, are in ni'jst cases confined to the compara-

tively level tracts of the coastal region, the mountainou*

centre being left largely in a state of nature

In the case of certain islands, notably Trinidad,

Barbados, Antigua, liarbuda and St. Croix, a somewhat
different state is presented, volcanic formations being there

replaced wholly or in part by more or less permeable sedi-

mentary strata, the well marked central mountainous region

giving place, to a considerable extent, to undulating ranges
of hills of lower elevation.

In all cases, however, each '"land constitutes a system
in which subsoil water continually drifts down to the .sea

from the central region, the gentral character and rate of the

flow being governed by local physical conditions in each case,

but being naturally least during dry periods.

In general, the steeper the slopes the more rapid will

be the seepage How. In those islands possessing central

mountain chains the movement of subsoil water will show

very marked features. In districts such as these it is usual

to find an abundance of rivers and watercour.ses which owe-

any permanent flow that they possess during drier periods
to seepage of subsoil water along definite channels through-
out their length. In rainy weather they serve to carry off

the surface or storm water.

The conditions prevailing in the central mountain region
will ver}' considerably afitct the character of the seepage flow

at lower levels. Thus, a heav}- clothing of forest on the

mountain sides will have a marked effect in this direction.

The powers of forest to modify the effect of rainfall are

well known; a large proportion of the rain which falls in

forest clad region, is held up in the water-retaining surface

layers, whereas if the land surface had been denuded of

trees, this would have run off as storm water.

The moisture held up in this way becomes subsequently
available for maintaining the supply of .subsoil water; and
when an adequate forest growth clothes the sides of the

central mountain region in West Indian islands, it must go
far to ensure a regular and even supply of subsoil water from

the upper to the lower levels.

In the absence of fuch a forest clothing, a far larger

proportion of the rain which falls will pass off as storm water,
and in consequence the supply of moisture available to

maintain the flow of subsoil water in the dry months will be

greatly lessened. As a result, the lower cultivated lands may,
under these conditions, be subject to very con.'iderable

fluctuations in the level of the w-ater-table, and this may
adversely affect crops growing thereon.

The effect of fluctuations of this description will tend to

be most marked in cases where the cultivated lands slope

evenly up from the sea to the bases of the mount lins and are

underlain by subsoils composed of volcanic detritus which
attain a considerable depth. Under these conditions, the

subsoil flow will be rapid in rainy weather, but when

dry weather supervenes the level of the subsoil water table

may drop below the reach of the growing plants.

On the other hand, the effect will tend to be less marked
in the case of the broad alluvial valleys and plains rising very

gently from the .sea-level and enclosed by high hills, such as

constitute an important part of the cultivated lands of some
i.slands. Here the seepage flow will be slower as the height
above the sea is les.s, and the risk of the complete cutting off

of supplies of underground water during drought will be
minimized. This constitutes one of the reasons why bottom
levels are often preferred for purposes of cultivation, espe-

cially in dry localities.
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GLEANINGS.

It is stated in the Antigua ,S'»>i, (April 5, 1913; that

at the last meeting of the Antigua Horticultural

Society, held on March 26, the rules already drafted were
confirmed. At present the society is composed of over 100
members. The President of the society is the Bishop of

Antigua.

The value of the tulip tree
( Thespesia popvlnen) as a green

dressing has recently been investigated in Ceylon. It is

considered that this plant ought to be more widely employed
as a green manure for tobacco. The composition of the ash

shows that it is rich in lime and potash, the latter constituent

being largely required for successful tobacco growing. (From
Tropical Life, for February 1913 )

It is stated in the St. Croix Avis that the Agricultural

Society proposes to hold an agricultural and industrial

exhilntioii in January next, and in order that the public may
have time to prepare to compete for the prizes which will be

ottered, an account is given in the paper of the lists of awards.

The society hopes for some help from the Government and

expects to be able to distribute at least ^500 in prizes.

The Atmales di' L'liistilut Kational Agronomirme con-

tains a paper describing an investigation of the different ways
in which phosphorus and calcium occur in milk castin. It

is concluded that phosphoric acid and calcium occur in the

form of calcium comliined with the acid, probalily the

tri-calcic phosphate, and as phosphoric acid itself, held by the

protein and susceptible of being displaced by hydrolosis or

saponification.

In West Indian educational circles it may be of interest

to learn tliat a recent invention has been made in regard to

rubber bladders for footballs. It is well known that the

India rubber bladder of the usual leather case football has

the disadvantage that it is damaged very easily if sand

gets between the rubber and the leather cover. In the India
h'liliUr Journal for March 29, 1913, it is stated that bladders

are now made covered with a textile for the purpose of

strengthening and protecting the upper surface of the bladder.

This should also tend to lesson the rapid decomposition of

rubber that occurs in the Troi)ics,

It is stated in Th" Board <-/' Trade Journal for March 27,
1913, that from 20.000 to 22,000 bales of kapok were
destroyed by fire at Samarang, on or about March 14, 1913.
If the statement is accurate, this quantitj', together with
about 14,000 bales burnt at Sourabaya some six weeks prev-
iously, iiccounts for 15 per cent, of the entire crop. Prices
have consequently risen 2c. per kilog. in India, and 1 to
l.'.c. per kilog. in Amsterdam.

A circular despatch from the Secretary of State for the
Colonies is published in the Barbados Official Gazettt (April
25,1913), in which the attention of the Government is directed
to the forthcoming International P>xhibition which is to be
opened at Ghent in April next. One of the most important
features as regards the tropics will be the display of exhibits

illustrating the nature of, and the efforts of Rritish adminis-
tration to cope with, the various contagious diseases that are
common in hot climates.

A copy of a Plant Protection Ordinance has recently
been received from the Director of Agriculture, Nyasaland.
This Ordinance prohibits the landing of plants elsewhere
than at Port Herald and enforces disinfection. The Ordin-
ance also provides for the control or eradication of insect

pests or pknt diseases within the Protectorate itself. Any
person found guilty of an offence against the Ordinance is

liable to a penalty not exceeding £50.

The cultivation of Para rubber has continued to increase
in the Straits Settlements, the total area planted with this

product being about 135,000 acres. Pine-apples, which have
commanded a good price during the past year have been

planted largely as a catch crop with Para rubber. The price
for coco nuts in the same country has been generally higher
than in the last few years and considerable attention,

though not as much as is deserved, is being given to this cul-

tivation. (From C'lilonial Reports—Annual, No. 750,1911.)

Reference is made in a recent number of the Australian

Sugar Journal to a new mechanical cane cutter now under
trial in Louisiana. About 2 acres of cane land have been
set aside for the trial and the machine has made a series of

successful short runs The longest continuous run was
between GO and 70 feet. The stoppages were caused by an
occasional stalk striking some exposed guide rod or nut of the

machine, thus interfering with the even feed of the cane, and
also by some dithculty in u'etting rid of the trash after it had
been stripped.

A note in Nat are (March (!, 1913) refers to the memorial
to the late Sir J. 1). Hooker, which has been placed at the
Parish Church, Kew. The memorial consists of a mural tablet

of coloured marble, bearing the following inscription: 'ltil7-

1911, Joseph Dalton Hooker, O.M., G C.S.I, C.B, M.D.,
]).C.L., LL.D., Associete Etranger of the Institute of

France, Knight of the I'russian Order "I'our le Mcrite",
sometime President of the Royal Society, for twenty years
Director of the Royal Botanic TJardens, Kew. Born at

Halesworth 3Uth June 1817, died at Windlesham lOth
December 1911. Thq, w-orka of the Lord are great sought
out of all theiu that hath pleasure therein.'
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STUDhNTS' CORNER.

MAY.

mation is based upon crosses that have been made between
the Zebu (see Fig. 4) and the Hereford breeds (.see Fig. '-i).

The results obtained to will Ke lound abstracted on page 152.

Secoxd Peuiol).

Seasonal Notes.

An examination should be made of those canes lliat are

seen dead or dying in the fields on various estates with the

object of a.scertaining the cause of death. In connexion with

this suggestion read Fungus Notes in this number of the

A(/ricullural A^eics. What is the cause of pineapple disease

of the young cane plant.' Careful observations .should be made
to ascertain whether the eggs of the moth borer which are

foun<l on the young cane leaves are parasitized. The eggs

are laid in batches and the mass turns black, thus rendering
it distinctly visible to the naked eye.

As regards young plants that have died, an examina-

tion will possibly reveal the presence of the 'root' borer in

the portion of the stem underground. Is the 'root' borer

ever found in the stem ab'ive the level of the soil?

The sugar factories will now be in full operation.
Attention should be given to the matter of weighing
canes How may this operation be made to indicate

the relative fertility of the diti'erect field.s and the

efiFects of difterent manurial treatments? Another impor-
tant matter is the efficiency of the mills, and in this

connexion read the article in the present number of this

jouruHl entitled Multiple Mills. See also the article on the

value of the upper ami lower halves of the sugar-cane in

the last issue of the Agriodtural News.

1
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FUNGUS NOTES.

RED ROT FUNGUS AND THE SUGAR-
CANE IN THE WEST INDIES.

Paht III.

In the last issue of the Agricultural X^ws an account

was given of inoculation experiments with the red rot fungus

{Volletotricliuiii fakatum) carried out by South and I »uiilop

in St. Kitts. In the present, and final article on the

subject, will be presented the results obtained by these

investigators from subsequent experiments in Karbados.

It may be remembered that in the St. Kitts experi-

ments, the different -series ol inoculations were made on

White Transparent, and the fungus appeared not to be an

active wound parasite on the growing cane. There was,

however, some evidence to show that infected cuttings of

this variety might occasionally perpetuate the disease,

though the most generally observed effect was a falling

oH' in vigour and appearance of the young .shoots growing
irom the infected cuttings without any definite sign of

C. falcatiitti in the shoots The following work, carried out

in Barbados, was designed to investigate the behaviour of

the fungus in infected cuttings in a more complete manner.

l;.\I»Kl;l.'MENTS IN BAl:l!.\I10S.

l'"our lots of forty cuttings were obtained from healthy

jjlants lielonging, respectively, to the following varieties:

B.147, J'>.376, Bourbon and White Transj)arent About half

of each lot were top cuttings, the remainder being stem

•uttings, later referred to as 'bottoms'. Before treatment, the

forty cuttings of each series were {wired as regards size to

ensure the control plants being strictly comiiaralile. Treat-

ment consisted first in a thorough washing to remove mealy-

bugs and dirt; the planting material was then sterilized for

five minutes in corrosive sublimate (1 in 1,000), dried in

the sun, and finally the ends were tarred, with the object

of preventing subsequent infection in the soil. Twenty
cuttings of each variety were then inoculated in the

mycoiogical laboratory of the Imperial Department of

Agriculture, the methods employed being the .same as those

used in I he case of series A in the St. Kitts experiments,

except that mycelium was used from a culture four days old

and sterile wet cotton wool was bound over the needle

•wounds. Before planting out, notes were made as to the size

of each cutting, and any which were found to be slightly split

in the exposed tissue at each end were retarred. The

cuttings were planted horizontally in thoroughly moist well-

tilled garden soil adjoining the laboratory
In carrying out the experiments comparative observations

•were recorded with a view to obtaining information on the

following points:
—

(1) External and internal changes in the inoculated and

controls before the appearance of the shoots above the ground.

(2) Effect of the fungus, and of 'tops' and 'bottoms' and

size of cuttings on rate of germination (i.e. the first appear
ance of the shoots above the ground).

(3) Extent of infection after germination.

(4) Effect of inoculation on the development of the

young canes, particularly as regards whether tlie fungus can

8pread from stool to shoot.

It will be convenient to present the results in the order

of the aliove arrangement.

UEjl'LT.s.

(Jne week after planting there were dug two pairs of

cuttinga of each one <>( the four varieties. Light showers

had fallen during the week and the soil was in a goodl

damp condition, having a midday temperature of 100°E. at.

a depth of 3 inches.

As regards external characters, there was very little-

variation to be seea between the different sets of material

planted. The cutting was generally swollen with the central

bud more developed than the remaining two at either end.

The root system had developed from the underneath surface

only, the roots being about iinch in length and more or-

les.s confined to the two lower nodes.

On removing the tape the controls of all four varieties

showed either no djicoloration, or else a slight blackening
around the puncture; but in the inoculated canes there was
a streak in the rind about j-inch wide by A- to

:,'
inch long

of a red or reddish-brown colour, sometimes accompanied by
shrinkage and wrinkling.

On splitting open the cuttings in the plane of the
needle wound a brick red discoloration was found extending,
in the case of one of the inoculated Bouibon cuttings,

through the entire internode; in most of the inoculated

cuttings of the other varieties the discoloratioji was less,

measuring about 1
{ by ,';,

inch. Cultures were made from,

all these discoloured ti.ssues and C. talcaium was obtained in

every case, thus providing conclusive evidence of succe.-sfuE

inoculation. In the controls (and in the inoculated cuttings
too) there was some grey and red discoloration in the toi>.

and bottom internodes, although partly the effect of tair

absorption, bacteria were isolated from the red tissue and
a pink Fusariuni from the grey. Tarring is therefore not
sufficient to prevent infection at the cut ends, though it is

probably the splitting that enables bacteria and fungus,

saprophytes to enter.

Turning to the second series of observations on the rate

of germination, it will be convenient to consider first any
differences between the controls and inoculated cuttings.
Stated shortly, it was found that in the Bourbon series of

shoots, six controls came through before the corresponding
inoculated; in the case of B.376, four inoculated came through
before the corresponding controls; in White Transparent two
inoculated came above the ground before the controls to these;,
and in B. 147, on? inoculated appeared before its control.

The remainder either appeared at the same time or did not

germinate at all As regards total germination up to six

weeks after planting, the following are the numbers of .shoots

that appeared: I!. 147, ten control shoots, ten inoculated

shoots; B.376, twenty-four controls, twenty-four inoculated:

White Transi)arent, twenty four controls, twenty-five inocu-

lated; Bourbon, twenty controls, seventeen inoculated.

The above figures point to the inability of the fungus
to check germination except in the case of the Bourbon
cane.

In connexion with the effect of 'top' and 'bottom' and
size of cutting upon germination, the following observations

were made. Tlie pairs of very small cuttings (i e. the

cuttings with three nodes close together) germinatecl

earliest, particularly in the case of B.376, which in general
was the variety quickest to germinate; an exception appeared
however, in the case of White Transparent, of which the very
largest cuttings came up tirst. In the other three varieties,
the small stem cuttings germinated before the large top-
cuttings.

The next point to be considered is the extent of infec-

tion after germination.

Two pairs of cuttings in each series were dug six weeks
after planting Dufing the previous month the weather had
been rather dry with a few slight >howers. The soil wa£^
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fairly moist. No great dirterence was observed between tlie

inoculated and controls, except that the developing buds of

the inoculated cuttings were rather longer than tho.se of

the lontrol.s, namely, the inoculated shoots measured from

1 to 7 inches long, whereas the siioots of the controls were

-from iinch to 5 inches long. Thfre were occasionally roots

near the buds in the inoculated. There was practically no

bud development in B.147, though there were as many roots

(each about ^-inch long) arising chietly from the end nodes,

as in the cuttings of the other varieties.

On removing the tapes, the rind was seen to be

discoloured purple, in the case of the inoculated plants,

about 1 J by ^inch around the wound In the case of the

Bourbon inoculated cuttings the discoloured area was accom-

panied by much shrinkage and wrinkling

On splitting open the cuttings, a red discoloration was

seen to e.xtcnd about 2 by 'inch around the wounds in the

inoculated plants. The infection appeared to be spreading

only very .slowly, and there was no definite sign of the

penetration of the fungus into the bud. The controls .showed

no discoloration around the wounds. There was, however,

some secondary infection, in both inoculated and controls,

through the tarred ends which had somewhat split. Cultures

were made to determine (a) if C. falcatum was present in the

wound discoloration; (b) the cause of the discoloration in the

end internodes of the controls; (c) whether in one case the

fungus in an inoculated cutting had spread into the next

internode. The result of (a) was that C. falcatum was

isolated in every instance: in (b) bacteria but no fungi were

isolated; in (c) a green Aspergillus fungus was isolated.

There was sufficient evidence, therefore, to prove the

inoculations to have been successful.

The final series of observations concerned the effect of

the fungus on the development of the growing canes. In the

first place it may be stated again that 15.376 was the quickest

to germinate, the slowest was B.147, and White Transparent,

although somewhat late to appear, produced eventually the

strongest growth of shoots. At the end of three months after

planting, an examination of the .shoots gave the following

results: The number of shoots withered or dead was, for the

controls and inocu'ated, respectively, 1 and 1 for P).147; 1 and

4 for B.376; 3 and 8 for Bourbon; 2 and 2 for White Trans-

parent. Except in the case of the Bourbon; the inoculated

plants looked no worse than the controls; indeed, in many
instances, the inoculated plants appeared decidedly more

vigorous.

An examination of the affected cuttings showed .similar

symptoms to those described in the St. Kitts experiments.
There was a red discoloration throughout, though in most

eases the tissue of the cutting was rotten. In several

instances a rotting of the growing point had taken place, but

although fifteen cultures were made from different diseased

.growing tips, it was not possible in a single case to obtain

a growth of C. falcatum. The green Aspergillus and the

pink and yellow Fusarium already referred to were isolated,

however, in some cases, as were also a Cephalo.sporium
form and bacteria. Apparently (but not necessarily) these

organisms are saprophytic.

The point of greatest significance in the inoculated

plants was the fact that the healthy shoots had completely
severed their connexion with the cutting by the formation

of a woody partition at the junction of the bud and cutting;

these shoots had developed their own root systems, those

roots which had first arisen on the cutting being dead.

The.se features of growth were also observed earlier in the
•

experiments. Although the same change was found to have

occurred in the controls, it was by no means so prououncedj
indeed, in <3me of the contrils there appeared t3 be very
little thickening at the base of the young shoots, whereaw

in many of the inoculated plants the woody tissue was ^inch
thick and was bordered on the internal margin by softer red

tissue. This internal reddening was not often observed ia.

the controls.

OENERAL rONCLUSIONS.

Taking all circumstances into consideration, it seems

that the present position in regard to the parasitolozy of

C. talcatum in the West Indies may be summed up a»

follows: —
(1) The fungus is a facultative wound parasite, of which

the degree of virulence varies greatly according to climatic-

conditions, age, and particularly with the variety of cane. Its

chief harm is in consequence of its invert action on cane-

sugar, thereby tending to increase the glucose ratio in the

factory, though, under certain exceptional conditions, its

harinfulness may be felt throagh a reduction in the yield of

cane per acre.

(2) The chief mode of infection seems to be through
the agency of boring insects, or through wounds caused by
other means; though the St. Kitts experiments have not

definitely settled this point. (See Parts I and II, AgriculturaL

Neii.% Vol. XII, Nos. 28<5 and 287.)

(3) In these experiments, the disease was not com-

municated by infected cuttings. The presence of the fangu.'j

in cuttings from mature canes seems to stimulate shoot:

development and the growth of roots at the base of the

shoots, apiiarently in order that the new plant may cut itself

off from the source of infection. In younger cuttings

of White Transparent, and in all cuttings from Bourboa

canes, the fungus appears to retard development, the

buds, in these cases, seeming to lack that vigour which is

characteristic of B.376 and the cuttings from mature White

Transparent. In the St. Kitts experiments where the

fungus appeared to retard development, the planted cuf.ings

were from younger canes and were smaller in size.

(4) The chief danger in planting infected cuttings
would appear to lie in the fact '.hat the soil becomes infected,

thereby increasing the chance of the disease being communica-

ted by boring insects that come in contact with the soil.

(.5) The behaviour of C. jalcatuni in the West Indies is

different to that of the organism in the Eastern Tropics,

Agricultural Education in St. Lucia,—A copy
of the report of the Agricultural Superintendent, St. Lucia,

on the teaching of agriculture in the primary schools of that

Colony during 1912, has recently been received at this ofSce.

During the year under review it is reported that the examin-

ations were undertaken by the Agricultural Superintendent.

They were entirely oral, and the number of candidates

presented was on the average of twenty-one per school. The

results of the examination show that on the whole there has

been improvement, the marks obtained being in the aggregate

nearly 7 per cent, in advance of those of previous years.

The suggestion made in earlier reports to the use of

garden note books has with one exception been generally

adopted with excellent results. The plants under cultivation

in the school gardens have included native and European

vegetables and also some cotton, cacao, canes and bananas.

Budding work has been conducted on nianyo and orange

seedlings. On the whole the condition of the gardens in the

primary schools appears to be extremely good.
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MARKET REPORTS.

London.—The Wkst Intdia Committee Ciucular,

April 22, 1913; Messrs. E. A. dc Pass & Co., April

11, 1913.

Grenada, 63/-

Arrowroot— 3Jd. to orf.

Balata—Sheet, 2/10; block, 2/- per ft.

Beeswax—£7 l">s. to £7 17s. 6(/.

Cacao—Trinidad, 71/- to 77/- per cwt.
to 68/-; Jaiiiiiica, 62/- to 68/-.

OoFFEE—Jamaica, 65/- ! SO/-,
OoPRA—West Indian, £29 10s. per ton.
OoTTON—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 17rf. to 22.^/.
Fruit—No quotations.
Fustic—No quotations.
QlNOER—guiet. 42/- to 62/-.
Isinglass—No quotations.
Honey—No quotation.s.
Lime Juice—Kaw, 1,8 to 1/10; concentrated

£24 OS ; otto of limes (hand -pressed), ll/6^t
LoowooD—No quotations.
Mace— 2/4 to 2/9.
Nutmegs—5|d. to 6irf.

Pimento— 2Jrf. to 2§d.
UuBEER—Pira, tine hard, 3/4i; line soft, 3/0|; Castilloa,

2/6 per ft.

UcM—Jamaica, 2/3 to 6/-,'per,gallon.

£24
117.

to

New York.—Messrs. Gillbspib Bros. & Co., April

IS, 1913.

Oacao—Caracas, 14c. to 15c.; Grenada, 14c. to 14|c; Trin-
idad, U^c. lo 14^0 ; Jamaica, llj'c. to 13Jc.

Oooo-NUTs— Trinidad and Jamaica, selects, $37-00- culls
$25-00 jiur iM.

' '

OoFFEE—Jamaica, 12c. to ]4Jc. per ft.

(ilNOER— 8c. to 10c. per ft.

OoAT Ski.ss— Jamaica, 54c.; Antigua and Barbados, 48c. to
50c. ; St. Thomas and St. Kitts. 44c. to 46c. per ft.

Grape Fruit—Jamaica. $2-00 to $3-26
Limes-S9-00 to $10-00
Mace-48c. to oOc jier ft.

Nutmegs— UO's, 12ic.
Oranges—Jamaica, "$;;O0 to $3-25 jiur bo.K,

Pimento— 4c|. per ft.

Sugar—Ceutritugals, 96°, 3-33c. per ft.; JIuscovadoH. 89%
2-83c.; Molas,ses, 89% 2-o8c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant i Co., April 2S,

1913.

Cacao— Veiie-/,iielan, $15-25 per fanega; Trinidad, $14-40
to $14-60 pur fanejja.

Coco-nut Oil—$111 per Imperial gallon.
OoFFFE—Venezuelan, 16c. per ft.

Copra—$5-00 per 100 ft.

Dhal—$4-25.
Onions-$2-50 to $4 00 per 100 ft.

Peas, Split—$6 25 per Dag.
Potatoes—English. SI 10 to $1-80 per 100 ft.

Rice—Yellow. SobU; White, $5-75 to $6-00 per bag.
Sr'oAB— AmerJr.Hn crushed, no quotations.

Barbados.—Messrs. James A.

May 3, 1913; Messrs. T.

May 5, 21.

Lynch it Co., Ltd.,

S. Gaeraway & Co.,

ARRowKocrr- $4-75 to §7-50 per 100 ft.

Cacao— $i:'.-.'.0 to $14-00 pev 100 ft.

Coco-NiTs—316-90
Hay—$1-50 per 100 ft.

Manures— Nitrate of soda, none; Cacao manure, $48-00
to $5000; Sulphate of ammonia, $85 00 per ton.

Molasses—No Quotations.
Onions-$1 25 lo $2-36 per 100 ft.

Peas. Split—§6 00 to $6-25 per bag of 210 ft.; Canada
$4-40 per bag of 120 ft.

Potatoes—Nova Scotia, $240 to $3 00 per 160 ft.

Rice—Ballam, $515 to $5-;i0 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wieting &. Richtek, April

26, 1913; Messrs. Saxdbach, Parker &, Co.

April 25, 1913.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific JournaL
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1«. each. Post free, It. 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XIL— Price 2s. each

;
Post free 2s. 8d, where complete. (Ill, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII. No. 1:—Containing Papers on cotton and agricultur.\l education, prepared for the recent

Agricultural Conference, comprising:
— The Results of the Cultivation of Cotton in St. Vincent; The

Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont-

serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat;
The Cotton Boll \Veevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in

Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer-

ence to the Boys' Secondary School; The Need for Higher Agricultural Education in the West Indies;
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control
and Improvement. Also Index and Title Page for Volume XII.

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

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

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Indu.stry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
In 1900. No, 3, price 2d.; in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Peats. Price 4d.
in 1902, No. 19, price 4rf.

; in 1903, No. 26, price 4rf.; (18) Recipes for Cooking West Indian Yams. Price 2£i.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.
in 1903-5, No. 40, price 6d,; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.
in 1905-7, No. 49, price 6d. ; in 1906-8, No. 59, price 6d. ; (35) Information in regard to Agricultural Banks. Price id.
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6rf.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price id.; tions. Price 2d.
in 1904-5, No. 39, price id.; in 1905-6, No. 46, price id.; (45) A B C of Cotton Planting. New and Enlarged Edition.
in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.; Price Qd.
in 1908-9, No. 63, price &d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitatiooof Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price id.
in 1902-3, No. 30. price id.; in 1903-4, No. 36, price id.; (55) Millions and Mosquitoa. Price 3d.
in 1904-5, No. 42, price 4rf.; in 1905-6, No. 47, price id.; (58) Insect Pests of Cacao. Price id.
in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.; (60) Cotton Gins, How to Erect and Work Them. Price id.
in 1908-9, No. 64, price id.; in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

Genekai. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (69) Hints to Sfettlers in St. Lucia. Price 6d.
id. ; Part II.

, price id. (70) Coco-nut Cultivation in the West Indies. Price M.
(7l) Insect Pests of the Lesser Antilles. Price Is. 3d.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those
marked id., and l|r/. for Xos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

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

2i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes
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THE BEST MANURES FOR COLONIAL USE

Ohleadorff's Dissolved Peruvian Guano—For sugar-cane and general uae

OhlendorfiT's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GDANO WORKS

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

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

PURE RAW
Linseed Oil

Stocked in casks or iu cases of 10 gallons each,

Special quotations made for export trade

on application to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

FOR SALE.
THE

SENHOUSE ESTATE.
Containing 250 acres, situaled in the Parish of

St. David bounded with the Castle Uruce Estate.

For all particulars apply to:—

DONALD O. RIVIERE,
SOLICITOR,

(293) DOMINICA.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

Containing Papers on stJiJAECAXE E.KPERIMKNT.S in

BRITISH GUIANA, prepared for the recent Agricultural Con-

ference, comprising:
—

^Sugar-caue Experiments in British

Guiana, By Professor J. B. Harrison, and others; Part I—
Introduction; Part II.—The Composition of the .Soil-water

as affected by Cultivation and Manuring of the Soil;
Part III.—The Manuring of the Sugar-cane; Part IV.—
The Effects of Culiivation and of Manures on the Soil of

the Manurial Experiment Fields; Part V.— Varieties of

Sugar-cane.

Printed at Office of Aqricnltural Reporter, 4 High Street, : iridgetown, Barbados.
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Some Aspects of Rainfall

j^^v;^, PATHETIC admission of human deiiendence

itts^^i V^;^ upon natural forces is found in the avidity

*b*S^'^:^with which use is made, as a source of casual

conversation , of the apparent!}' inconbrollable factor

whose vicissitudes will often occasion the gravest

concern and disappointment. The fact cannot be

avoided that the subject of rainfall excites syiupathetic

interest. It might, however, do more. There are

many aspects of the siibjoer which are direct!}'

related to the business activities of everyday life;

there are many inferences to be drawn from statistical

records which might be of practical value; and the

different local conditions of precipitation have often

characteristics .so entirely unique lh.it the subject

would seem to be deserving of more critical observation,

classification atid analysis than are usually accorded it

by those whose interests it immediately governs.

It may seem liiie reiterating a truism to say that

laiufall is often the limiting factor in the yield of

crops. The statement, however, means more than it

says. Accurately spe.aliing, it means that after a certain

point is reached in the yield per acre of any crop in

any locality, further investment of capital in the form

of cultivation or manuring ceases to be profitable.

It is obviously important to know exactly what this

limitation is, and the first requirement is a large

number of welldislribute<l rainfall records extending
back over a sufficient number of yetirs to permit of

a reliable average being taken. Conjointly with these

records are required seasonal returns of the yields of

the different crops, and chemical and physical data

showing the proportion of the rainfall that remains in

the soil for the uses of the plants, and the proportion

of water these plants normally contain. Such data

being provided, it is then a mere arithmetical

calculation to determine whether or not the

normal yield of any particular crop in any one

locality is limited or not limited by the average

receipt of rain. If it is not, then, other things being

etjual, there is opjtortunity for further investment of

capital per acre: if the a\ crage yield is limited by the

rainfall, irrigation, or the planting of specially selected

drought-resisting varieties is the line along which

thj best chance lies of increasing the average yield—-

though, of course, cultivation in itself reacts favourably

on the amount of water retained in the soil—a factor
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•which, as has already been pointed out enters into

^he fundamental relationship that exists between

•rainfall and the yield of crops.

In a somewhat narrower aspect the importance of

rainfall records is eviiicid by comparing, every season,

•yield and precipitation on individual estates. During
a, dry season, or a very wet season, certain lines of

-expei.iliture in estate manatjeniput will be lo>i'er

"than when the weather is normal. <
)tlier.-i,

< if course,

will be higher. '!"he systematic observations of the

'jain received are therefore useful as a check on the

apportioimient of circulating capital; and although the

Application in this way is often unknowingly recognized,

its acknowledgement as a definite correlation would

•appear to be by no m^ans general.

There is often some doubt cast upon the reliability

<}{ rainfall rpcords—not that the actual observations are

inaccurate, but rather the circumstance as to whether

rain gauges on large estates are placed in such positions

^8 to ensure a truly representative estate record. On
those plantations, for instance, which run down to the

seashore, it makes the greatest difference if the

j-ecording instrument is placed on or near to the

coast, or higher up on the estate. For one thing,

*he actual rainfall is liable to be much less near

the sea; and in the second place, the degree of ex-

posure to wind may mean that the gauge in such

s. place will receive less water than one in a more

sheltered i)osition, even though the precipitation is

«xacily the same in each case. This point is not a new

•one. It has been critically considered in investigations

to find out whether forest-clad laud induces more rain-

fall than land which is bare, and the question may
yveW be regarded with care in this its uiore limited

•

•-aspect.

In the West indies nuich of what has been said

above is dirrctly applicable, though a consideration of

the rainfall in these colonies brings out several

points of unique interest frequently absent in large

continental tropical countries whoe conditions are

more stereotyped. Alluding, for instance, to the ques-

tion of the effects of forests on rainfall in the West

Indies, the statement has been made that rain clouds

which ajjproach more or less Hat islands like Antigua
or Harbados fre<juently rise and split, or retire in an

erratic manner out to sea. The presumable explana-

tion of this curious phenomenon is that the heated air

rising from the land interferes with the natural pre-

<;ipitation of moisture by stimulating vaporization, ami

by setting up repellent air currents. The inference

<;annot be resisted that afforestation would actually

have the effect of increasing the rainfall under such

conditions as the-'^e, and the idea would seem to warrant

the rapid acceleration of the afforestation movement

that has recently been started in many islands.

Another curious feature in the West Indies ig

the 'Stalia' rain of St. Kitts, an island near to which

lies, some few miles off, the Dutch i.sle St. Enstatius—•

popularly known as 'Statia'. Reliable obser\ers say
that at certain times of the year, clouds can be seen

extending from the respective peaks in each island

across the channel. Eventually they should meet. If

they do not meet there will be no rain. If they do, the

land around the coast receives the shower which for

for some hours the local observer has confidently

anticipated.

There are other features of West Indian rainfall—
generally <pnte local ones—which are of very great
interest to those they immediately concern. These

may be dispensed with here, however, and we may con-

clude with a few references in regard to artificial water-

supply and rainfall.

Common observation shows that there is a pronoun-
ced difference in the benefit derived from a sharp shower

in the Tropics and prolonged watering or even irrigation.

Why natural rainfall should be superior can be explained
on general physical grounds, but the explanation does

not appear to have been entirely established by experi-

ment. The kinetic force of tropical rains causes more

rapid penetration, and also, the shade, and the satura-

tion of the atmosphere check evaporation. Undoubt-

edly some of the gases carried down by rain exert

a useful infiuence: gases like oxygen, nitrogen, oxides

of nitrogen
—the latter being common after thunder-

storms—and even carbon dioxide may have some use-

ful action on the unavailable food supply' in the soil.

Also the temperature of the rain may be felt. Consid-

ering the large quantity of water that is usejd in

gardens in the West Indies, an experimental investiga-

ti<m of the subject would no doubt be of value, in that

it would help to provide ways for reducing the big

demand on local supplies that are not always constant

enough to stand it.

DEPARTMENT NEWS.
The Imperial Conunissioner of Agriculture is due

to depart for England, on duty leave, by the R.M.S.

'Magdalena' on the 2.Sth instant. Dr. Watts will

conduct official business in England, and will confer

with the (Colonial Office on matters pertaining to

West Indian agriculture.
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SUGAR INDUSTRY

THE SUGAR INDUSTRY IN FORMOSA.
T)ie rapid development of the cane-sugar industry in

Formosa practically dates from the conclusion of the C'hino-

Japanese war in 1S'.>5, when the island became a part of the

Japanese Empire. The country was not easily subdued.

In 1898, however, the last rebellion was suppressed, and

during 1900-2 a law was promulgated for the encourage-
raent of sugar cultivati(>n, and a Sugar Bureau was estab-

lished at Tainan to supervise all matters regarding the

i.sland's sugar industry. The work of this institution was

aided by the introduction of a special protection and bounty

system on the part of the Formosan Government.

Recent developments in Formosa have been described

l;-.tely in an article entitled The Formosan Sugar Industry,
Past and Present, by T. Murakami in the hiternational

t^iigar Jouiiial, for March 1913.

In this it is stated that the earlier woik i f development
consisted mainly in the introduction of new seedling varieties

from Java, Hawaii and Mauritius. In curse of time,

Lowever. many of these varieties biing unsuited to the soil

and Climate of Formosa lost, one by one. their superior
characteristics. Indeed, Rose Ramboo is the only variety
V. hich, by withstanding the .severe tests of ten years has

firoved to day to be the ideal cane for Formosa

The tendency during the earlier years of the past
decade for Formosa to extend the intensive cultivation of

sugar-cane has induced Japanese capitalists to erect a large

cumber of first-class modern factories, constructed mainly by
the large British, German and American houses (e.g. the

Mirrlees Watson Co., the Harvey Engineering Co., both of

Gla-'gow: the Honolulu Iron Works of Hawaii; Maschinen-

fabrik Sangerhausen of Germany; and the Blymyer Iron

Works Co, U.S.A.). In these factories yellow sugar for

(direct consumption is made, and also grey sugar for refining

f'Urposes. More recently there have been erected a few

factories equipped with a complete plant for making white

sugar, either by the carbonatation or sulphitation processes.

There are thirty one of these factories, having a total capacity
in twenty-four hours of 22,800 tons of cane, yielding, per

season, 5,44.5,4.51 piculs of sugar (1 picul= 133 33 Hj
).

In

1900, according to H. C. Prinsen Geerlig.s, the country's
total output of sugar was approximately 45,000 tons; in

1910, it was 2.30,000 tons.

The method of sugar manufacture in vogue in Formosa is

a combination of Hawaiian and Javanese methods of boiling.

In Japan there is a considerable demand for small-grained
moist sugar of fine colour, having a certain 'viscosity' pro-

duced either by the formation of glucose during the

clarifying and boiling stages, or by adding a greater or lesser

amount of glucose to the disintegrator This demand is

met by several of the factories in Formosa.

An idea of the progress made in sugar manufacture in

one of the largest Formosan factories can be obtained from

the following data: sucrose extranted in juice, per cent.

sucrose in cane (1908-9 crop) 87-5; (1911.12 crop) 912;
tf'tal lost sucrose per cent, on cane, (1908-9 crop), 3'47;

(1911 12 crop) 2-53.

In concluding this .account of the sugar industry ia

Formosa, reference may be made to the country's future

prospects, which is summed up as follows by Prinsen

Geerligs, in llie Worlrf's Cane Su(jar Industrir.—
'The ci.n.striictino of more factories is under way, so

that if the weather had r.ot been too unfavourable, in the

year 19 1 11 2, Formosa would have produced an amount of

sugar equal to that required by Japan for supplying her own
want.=, in addition to her own production of 1,000,000 piculs.

(60,000 tons).
'It is certain that Formosa will not be satisfied with this-

success, and will aspire after greater things, and endeavour
to export hf r produce to other countries, either as raw sugar
or as sugar refined in Japan.

'We must not lose sight of the fact that the success
achieved is greatly due to the Government's powerful
patronage, and the preferential treatment accorded tc

Formosan sugar in Japan.* The industry may, of course,,
lose all these privileges before long, in which case the present?
state of affairs may change altogether; but we must not;

forget how in Europe at the time of the sugar bounties,
refined sugar could be exported to foreign countries by the

levying of a high surtax and a clever co-operation of sugar
refiners and merchants.

'The possibility of a great export trade in Formosan.

sugar depends on Japanese inland politics, so that we cannot

say anything certain about it. We may predict, however,
that Formosa will produce after 1912 a quantity of sugar
large enough to supply Japan's wants, and for the rest wfr

may leave things to the future.'

DETERMINATION OF SUCROSE IN

MOLASSES.
In an article on this subject in the Louisiayia Planter

for March 1, 1913, it is pointed out that the methods of

analy.sis of molasses in general use in Louisiana, require the em-

ployment of no exces', or at most, a slight excess of lead ia

clarification, and in this way often very imperfect clarification.

is obtained. Frequently an excess is employed of necessity,
without means being taken to eliminate the error due to this

excess Deerr's method of eliniinating the error by using:

long polarizing tubes and solutions of high dilution, i."-

impracticable for sugar work in Louisiana, as well as being
awkward in any case.

Another wiy to eliminate the influence of the lead preci-

pitate is by the use of dry lead subacetate clarification, and.

Tervooren's principle along with this clarification has beea
u.sed with very satisfactory results. An excesi of dry lead i».

added to the half normal molasses solution and after filtering,
the excess of lead is removed by adding approximately the'

right amount of dry finely powdered oxalic acid After

filtration, the well decolourized, lead-free liquid is polarized,

siugle and Clerget. It was found that too great an excess-

of lead should be avoided, as the Clerget result falls slightly
after a certain excess his been reached. The maximum
decolourization however, is produced by an excess which i*

too small to affect the Clerget method in this way.

* A note in The Biicird of Trade. Jouriuil, fur March 6, 1913,
.states that iiifonnation was piiWi-h-'d in the Formosan Official
Ciii-.ellt for August 11, l'.U2, to till' ctfect that the assistance t*.

lie i;iveii t> |)laiiteis by thedoMTiiiiiunt will consist of payment
ii<Y the cost of youii;^ canes ami fertilizers, money giants in aid.

(if iirij;atiori .-11111 cliain.i<,'e wciks, tlu' loan of sugar iiiaiiiifactur-

iiiij iiiacliiiury and iiiiplciiunts to suitable iiiaiiiifacturei's, anA
the ^itt 01 loan of faniiiiii.' iuipleiuonts to cane growers.
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FRUITS AND FRUIT TREES.

CITRUS FRUIT IN TSE PHILIPPINES.

Uiilil recently nothing had been done in the Philippines

to stimuldte and impiove the cultivation of oranges and

limes. .A movemLMit in thi-s direction, however, has lately

been set on foat by the Bureau of Agriculture, and an article

in the PliUippim Journal or Science for December, 1912,

contains useful results that accrued from an investigation by
the Bureau of Science into the commercial possibilities and

chemical comp'jsitiou of a few of the m vst important citrus

varieties grown in that territory.

Describing first, in a general wjy, the condition of the

orange cultivation, it is stated that ths trees are often

planted too close, and that no attempt is made to prune or

otherwise improve them, and the orchards are frequently

overgrown with bushes. Plant lice and scale in.sects in

places, occasion much damage, and injury caused by borer.",

and serious cases of gummosis are also to be found. Nearly

every tree observed was a host of Lorant/rus jihili/ipensii!,

a parasitic plant of the mistletoe family.

The chemical investigations on the Philippine orange

(Cilrus nohilis, Lour ) concerned analysis of the orange itself,

the juice and the pulp. The average percentage gross com-

position of the fruit is as follows: peel 23-4: pulp and 5eed.«,

T6'6; seeds, 3 0. The average weight "f 788 oranges was

138 grammes, and the average number of seeds in each fruit

was twenty-two. It is of interest to remember in this connex-

ion that the average weight of an orange of the California

Washington Navel type is about 280 pramuies, and the peel

weighs, on an average, only 24 grammes, being but slightly

heavier than that of the much smaller Philippine fruit.

The percentage composition of the juice of the

mature Philippine orange is indicated by the following

figures; solids, IISO; sucrose, 7 11; reducing sugars. 344;

protein, 0'75: ash, 4f<; citric acid, 60. The juice of

the AVashingtoM Navel fruit is composed as follows: solids,

139; sucrose, 11 3; reducing sugars, 79; citric acid, 0873.

In order to determine if any special difficulties were to

be encountered in the preservation of orange juice, the liquid

was stored in bottles, to some of which 5 to 15 per cent.

sucrose solution was added, and then sterilized at 80"C.

After about a year the percentage of reducing sugars

increased with a corresponding decrease in the sucrose and an

increase in acidity The beverage is somewhat bitter to the

taate, but the addition of sugar is stated to make it palatable

to all. It is believed that mucli of the bitterness could have

been prevented by adopting methods of pressing that would
avoid crushirg the seeds and the segment covering.

Another investigation concerned the fermentation of

orange juice. Complete fernn^ntation took place in seventy-
two hours and the product was found to contain 0*i per cent

of reducing sugar and ij oS per cent, nf alcohol. The
flavour was good, but greatly im|iroved on being kept in

wood. Pot still methods were employed.
Af;er another set of exjierinients on the extraction of

orange oil, the question of the manufacture of paper from

orange pulp was investigate<l. The paper [iroduced by the

orange tibre p' ssesscd special waterproof and semi transparent

properties, and although it is rather weak, there is cause for

the belief that a special use may be found for this paper.
The final section of the article concerns limes. The follow-

ing figures showing the composition of the Philippine variety
are interesting; iine fruit, 44 grammes; peel, 7'36 grammes;

pulp, 366 grammes; seeds, 1 gram. The juice contained about

7'7 per cent, of citric acid, and the ash of the fruit G.j'GQ per
cent, of potassium carbonate. When pressed by hand, each

fruit yields about 7 c c. of juice which, if heated between 60*

and 70^ in the manner described for the orange juice, keeps
well and is much preferred in the Pliilippines to the imported
lime juice, which contains excessive quantities of sulphurous
acid.

FEEDING VALUE OF BENGAL BEANS.
The following interesting report, by the Imperial

Institute, on a sample of Bengal beans (Stiiolohium

iiterriinum) forwanied for exanunatinn a few months

ago, to that institution from St. Vincent, has lately

been received from liie Agricultural Superintendent
in that Colony:

—
The sampli' ci insisted of beans of an oval shape, about

;4-inch long, ,',.,->nih
wide and

J
inrh thick. The beins had

a brittle, shiny, black testa, and a hard straw-coloured

interior. In a number of cases they were slightly soft and

iliscoloured internally, owing to their not being completely

dry. The taste was faintly bitter

The Iteans were plump and free from insect attack, and

the sample was generally clean and free from extraneous

matter. The results of examination expressed on the
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material as received, was as lullous: .Moisture, 138 per cent ;

crude proteins, iS'S per cent., consisting of true proteins
22 5 per cent., other nitrogenous .substances 3-3 per cent ;

fat, 3'5, per cent.; starch, etc., 4ns per cent.; fibre, 4.9

per cent.: ash 32.
The nutrient ratio was 1: 'J^, this being the ratio

between the percentage of crude proteins and the sum of the

[lercentages of starch and fat, the latter being first converted

into its starch equivalent. The food units were found to be

122 1, (the total obtained by adding the percentage of

starch to 2'5 times the -sum of the percentages of fat and

crude proteins).

The bean.s contained no alkaloids or cyanogenetic

glucosides.
In order to determine their coninieroial value, the seeds

were submitted to a large firm of merchants in London, who
valued them at from £') 10.<:. to £7 per ton, c.i.f. United

Kingdom ports (February 1913). The firm added that these

prices repre.sent the value of the beans as a feeding stutf for

animals, ;is it would liardly be possible to find a market for

them in the United Kingdom for human consumption.
There seems to be no doubt that these beans could be

safely used as a feeding stufi' for cattle, since they are

already so employed in Mauritius (see Ihdletin No. 24 de la

Station Agronomique de Maurice, 1910). On account,

however, of the high nutrient ratio of the beans, it is con-

sidered advisable to dilute them with other feeding stuffs

which are not so rich in proteins.

Fruit Growing in the Canary Islands.—An

interesting article appears in The Field, for March 15, 1913,

which describes the decline, during recent years, of fruit

growing in Teneritfe and Las Palmas.

The original staple industry in this Colony was the

production of cochineal, which was eventually threatened

with extinction consequent on the discovery of the aniline

dyes. The advent of this calamity necessitated the intro-

duction of new industries, and the inhaliitants commenced to

cultivate on an extensive scale, bananas, and later, tomatoes

and potatoes. For a while the position of the island

remained prosperous. Eventually, however, keen competi-
tion and excessive cropping induced infertility in the soil,

with a consequent deterioration in the grade of produce

exported.
It is stated that the quality of the bananas and

tomatoes sent, at the present time, from the Canary
Islands is distinctly unsatisfactory. As far as bananas are

concerned, the consumers in England have no cause for

anxiety in view of the amjile supply from the West Indies,

but the inferiority of the vegetables is not so easily ignored
It would appear that there is every need for scientific control

of agriculture in the Canary Islands. Besides this, however,

there are several serious obstacles to be considered in con-

nexion with the financial side of cultivation in the Canaries:

land is es[iensive in view of keen compciilion. and grave
diHiculties are experienced as regards the supply of fresh

water. Altogether it would appear that the commercial

situation as regards agriculture in Teneriffe and Las Palnias

is far from being in a state of permanent prosperity.

Referring to agriculture in Morocco, the Journal of the

Iioi/al So'-ieti/ of Arts for April 11, 1913, states that the

orange gardens around Letuan are said to yield fruit of most
delicious tiavour, and in spite of years of total neglect

thriving fig and olive trees are found in every part of the

country. Agriculture, generally, in Morocco, is very

primitive.

FATE OP TUBERCLE BACILLI OUTSIDE
THE ANIMAL BODY.

A very extensive investigation of the mode of dissem-

ination and outside behaviour of the organism causing
tuberculosis in animals comprises Bulletin No. 161. of ihe

University of Illinois Agricultural Experiment Station.

The author of the paper is Dr. (.'. F. Briscoe.

In the summary to the Bulletin it is stated first, that

there are four recognized types of tubercle bacilli; human,
bovine, avian, and a type that infects cold-blooded animals.

The tuliercle bacillus does not form .spores, nor does it

.secrete a soluble toxin, though the fact that pois"ns 'are

produced is well recognized, since tubercles can be brought
on in animals by the injection of dead cultures.

The author next proceeds to emphasize the importance
of definite knowledge as to the powers of vitality of the

organism outside the animal body, namely its capacity for

resisting conditions of environment inimical to its existence.

The tubercle bacillus, although it does not form spores,

is one of the most resistant species of bacteria; it can,

however, be killed in a few minutes to a few hours when

exposed to direct sunlight. The time of killing is less at

higher altitudes, but it is ten to fifteen times longer in

diffused light.

Tuberculosis sputum reduced to dust and inhaletl by
animals causes tuberculosis, and a much less amount is

necessary to produce the disease by inhalation than by

ingestion, though infection by ingestion is believed to be more
common than is generally supposed.

It is next pointed out that a decrease in the number
of cases of tuberculosi.s can, in many places, be correlated

with an improvement of the water-supply. It is reported
that tubercle bacilli live for several months to more than a

year in water and other material

As regards the exact time that tubercle bacilli live under

certain conditions of environment, it was found that whereas

pure cultures of non-spore-bearing organisms and the

vegetative cells of spore-bearing germs exposed to direct

sunlight in thin smears were killed in half to six minutes,

the human, bovine and avian types of tubercle bacilli exposed
in the same way were killed in one to four minutes.

The former group of organisms exposed to desiccation in

the dark died in one to four days, spores of />' sn/jtilis took

thirty-five days; the tubercle bacilli, four to eight days.

Pure ciiltures of bovine tubercle bacilli mixed in cow

manure and exposed in a 2-inch layer in a pasture field in

the .sunshine remained alive and virulent for two months.

Guinea pigs inoculated with germs exposed in manure in the

shade developed the disease with greater severity than

those animals which were inoculated with germs not protect-

ed from the sun.

Tubercle bacilli in the manure of a naturally infected

cow, exposed in the .same manner as the artificially infected

manure, were dead within two weeks after exposure, whilst

those bacteria in garden soil and in a dead tuberculobis guinea

pig buried in garden soil were alive on the 213th and 71st

days, respectively, and dead on the 230th and 99tli days,

after first exposed.
Tubercle bacdli live for more than a year in running

water. A watering trough harbouring these germs may there-

fore be a dangerous source of infection to cattle.

Another possible source of infection is the bones of

tuberculous animals wliich have been ground and utilized for

manurial purposes. The danger from this source would,

however, be obviated if tho bones were steamed as is fre-

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

write as follows, under date May '>, with reference

to the sales of West Indian Sea Island cotton :
—

Only a small business has taken place in Wist Indian

cotton since our last report. The sales amount to fiO hales,

which include St. Kitts and .'Antigua \9d. to 20-^/., Nevis

IShd. to 19(i. and St. Vincent at 23d.

Prices are firm but spinners having fair stocks and poor

enquiry for yarn, are not eager buyers.

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

Sea Island cotton in the Southern States, for the week

ending May -i, is as follows:—
There have been no receipts or sales reported this week;

consequently the market remains unchanged. Although
Factors are holding the odd bags of off cotton, of which the

stock is largely composed, for one to two cents advance,

which has not been paid.

We cjuote, viz:

.Extra Fine 28c. to 29c. = IQd. to IGirf. c.i.f., &5 per cent.

Fully Fine 26c. to 27c. = 14^d. to 1.5Jd. „ „ ,, „

Fine 2.5c. =
14}^. „ „ ,, „

Extra Fine otTK,., = \-yid
in preparation J

Fully Fine offKg^ ^^ oqc. = lOJd. to lUd. „ „ „ .,

an preparation j

Fine nfiin )
jg^ ^ jqi^ _^ _^ _ __

preparaiion J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre, up to ilay :}, 1913, were n(;l

bales, :],1()<) bales, and 4,40.S bales, respectively.

The best situations for the cultivation of Zipupe are

gently sloping plains, or the lower slopes of mountains, with

a fairly rich soil of not too porous a nature. .-Vs the plant is

essentially tropical, it will not dourish at high altitudes. It

is u.sually propagated by means of suckers, which are

removed from the parent plant when a few inches high, and

planted in specially, prepared nurseries. After about eight

to ten months the plants, now 1 or 2 feet high, are removed

to their permanent qu-irters and set in rows 7 feet apart,

with a distance of ') feet between the plants.

The cutting of the leaves is begun when the plants are

four or live years old, and may be continued for a period of

about eight or ten years, when the plant produces a large

inflorescence, bearing numerous bulbils, which may be used

for propagation. An average of about eighty leaves, giving
a total yield of about 2itb. of fibre, is obtained per annum
from each plant in three cuttings.

Two .samples of /apupe fibre have been examined

recently at the Imperial Institute, with the results givea
below:—

No. 1. This sample consisted of well-cleaned and well-

prepared, lustrous fibre, almo.st white, and of good strength.

The length of staple was irregular, in some cases reaching
4 feet 8 inches.

The fibre was analyzed with the following results,

compared with corresponding figures for Mauritius hemp
and for sisal hemp from the East Africa Protectorate:—

/apupe Mauritius Sisal hemp.
fibre. hemp.

Per cent. Per cent. Per cent.

ZAPUPE FIBRE.

Dttinite enquiries have recently been made at

"the Office of this Department for information on the

newly introduced Zapupe fibre. The following article,

containing a general account of the fibre, has been

taken from the BuUelin of Hip Imperial Institute for

January-March 191.'}:—
Considerable intere.st has been taken in recent years in

Zapupe fibre, which has been introduced into commerce as

a substitute for sisal hemp. As in the case of the latter

fibre, /.ipupe is obtained from the leaves of certain species

of Agave, but the exact botanical source is unknown. The

llant occurs wild in the State of Vera Cruz, Mexico, and has

been cultivated in the Canton of Tuxpam in that State since

about 1901 or 1902. The plant is stated to give better

results under varied conditions of .soil and climate than sisal,

and as it requires little attention in cultivation it seems

probable that, once its value is known, its cultivation will be

taken up in other countries.

Moisture

Ash

A-Hydrolysis, loss

P)-Hydrolysis, loss

Acid purification,
loss

Cellulose

1112
1-2

11-8

1.5-7

2 7

773

ISO
2-5

7 5

18 3

20
764

111
10

11-2

141
2-3

78-2

T u r (
From 005 to From 05 to From 06 to

Length of I q 14 in. 015 in. 016 in.
ultimate fibres

I aver. 094 in.

It is evident from these figures that the Zapupe fibre

approximated very closely to sisal hemp in chemical behavioir

and composition, and that it was Romewhat superior to the

sample of .Mauritius hemp, with which it is compared, this

superiority being shown particularly by the smaller loss on

Bhydrolysis (i.e. boilirg for one hour with 1 per cent.

caustic alkali).

No. 2. This sample consisted of strong, lustrous, well-

cleaned and well-prepared fibre of rather irregular colour,

varying from cream to brownish-yellow, and generally darker

than sample 1. The length of staple was irregular, up to as

much as 4 feet 4 inches. This sample was not submitted to

chemical examination.

The specimens were submitted to a firm of fibre merchants,

who staled that they had not previously seen such good

specimens of Zapupe fibre, adding that the samples were of

good growth and especially well prepared. They valued No. 1

at about £32, and No. 2 at £'-W per ton in London (January

1913), with Mexican sisal at £34, and best quality

Mauritius hemp at £28 to £30 per ton.

This Zapupe filire should always be readily saleable in the

United Kingdom, but the valuations given above are consider-

ably higher than usual, owing to the recent increase in the

price of sisal and other cordage fibres.
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EUHA/.SCIEA'VE. By J.J. Green, ii.Sc, Macmillan

A- Co., Ltd., London I'.US. Is. 6rf.

This interesting and stimulating little book has been [>re-

pared for use in the upper forms of rural secondary schools

The book is characterized by the large amcunt of practical work

that is described, and by the clear illustrations which make
the descriptions easy to understand. Although the subject-

matter applies to temperate condition.s, many <jf the ideas

will be found useful in the teaching of agricultural science

in the Tropics, and the textbook should be of the greatest

assistance where the teacher's skill is sufhciently elastic to

enable him to substitute tropical material in the place of

that indicated in the book under review.

Chapter I deals with the structure and germination of

seeds. Following this is an account of useful experiments
on seed testing. The succeeding section of the work dealing
with the plant describes the different li>rms of roots and

shoots, the fertilisation of flowers and the elementary

principles of plant breeding A chapter is given to duration

in plant> and vegetative reproduction. In chapter VI the

composition of plant.-^ is explained in a manner which is

simple, practical and suggestive.
The remaining part of the work concerns soils The

chapter on the relation of soils to water, describes, with illus-

trations, several very instructive experiments, which can be

conveniently conducted in the classroom by means of simple
-and easily obtainable apparatus. The importance of the

extensive work of the last few years on the biological

properties of the soil is reflected to the student, by informa-

tion contained in Chapters XII and XIV, where an attempt
is made to induce a conception of bacterial action and its

economic importance. The book concludes with a short

description of the cultivation of the chief British crops,

emphasizing incidentally the paramount importance of

systems of rotation.

SYI.VIVULTURE IN THE TROPICS. By A F.

Broun. Macmillan db Co., Ltd. London E.G. 8s. Gd. net.

It is stated in the preface of this volume that the book

was originally intended to form one of a series on agriculture

in the Tropics; consequently, the materialization of this inten-

tion has been the production of a work which is not

restricted in its application to any particular area.

The author commences by discu.ssing the influence of

.soils upon forest vegetation, and illustrates, for example, the

diti'erences in regard to the species found on the Sudan
cotton soil and on limey soils in the same country. The
former soil is characterized by the large number of

Acacias found, whereas on the latter formation such trees

as Adansonia dii/itala, and Stn-culm cinerea are preva-
lent. Proceeding to the effect of climate upon forests,

th.; writer gives graphic descriptions of the vegetation
of wet and dry situations. This chapter is followed by
another dealing with the influence of li'cality, in which con-

jiexion, as is well known, altitude, winds and hurricanes

constitute important factors. In Chapter IV the interesting:

biological subject of the relationship between trees and plant
and animal allies and enemies is considered. Interesting^

facts are given concerning climbing plants like Land'ilphia,

Laurensis and Ficus. Several fungus parasites are described.

Due importance is attached in this chapter to the usefulness-

of insects and birds as regards pollination; and quadrupeds,
like antelopes and deer, are stated to be of value in the distri-

bution of .-^eed. On the other hand, the usefulness of these-

animals is frequently counterbalanced by the damage done by
certain species; in this connexion a brief account is given of

some of the common insect pests of trees in the Tropics
A subject of considerable interest in the West Indies is-

the influence of forests on climate and locality, which forms-

the heading to Chapter \l. This may be read with advan-

tage by those interested in afforestation in the West Indies.

Part II of the work deals with the formation and regene-

ration of forests It would be impossible in the brief space
of this review to enter into any details in regard to the large-

amount of information provided, but the reader's attention

may be called to those parts dealing with the collection of

seed and the construction and management of nurseries, where

extremely interesting illustrations of tools and devices are re-

produced. Following these matters comes an account of the

preliminary operations that have to be carried out on an area,

that is to be afforested. This section, again, is in many ways-

of direct interest in the West Indies. A large amount of space-

is devoted to the subject of regeneration both by seed and

liy coppice.
The third and last part of the volume concerns the-

maintenance and protection of forest crops. After dealing first

with thinnings and pruning, measures for maintenance and

protection are then described, including methods for the

demarcation of boundaries, for fire protection, and for the

fixation of unstable soils by means of certain plants and by

engineering works.

Thi' volume is well printed and illustrated and hae>

a useful index containing references to the different species of

trees alluded to from time to time in the text.

TUBERCULOSIS IN FOWLS.
The following note dealing with tuberculosis in fowlsf-

is abstracted from the .Touraiil of tin' Dipartment of Aijri-

culture of Xew Zealand, Vol. VI, No 2:—
Birds are most liable to this disease at the 'moulting'"

period, or when from any other cause the body is in

a weakened condition.

The symptoms are many, but experience is required ire.

their detection. To the untrained observer a wasted appear-
ance is perhaps the plainest sign. Then the breast bone
stands out sharply from the body, and the neck is devoicK

of flesh The comb presents an unhealthy appearance.
Diarrhit'a accompanies the disease and the excreta are of aik

unnatural colour. The bird is generally .seen to limp in the-

right leg in the later stages of the disease.

When opening up a tuberculous bird, the liver is found,

to be greatly enlarged, from the presence of tubercle nodulea-

which are scattered throughout the tissue. There is, it i.*

almost needless to add, no cure for this disease, but it.

may be prevented to some extent by keeping the liirds in

good condition, and the surroundings as sanitary as possible.

A nourishing diet, with a plentiful provision of green food,.

cle<n water and grit ar-i of much importance. Those bird*

which are visibly wasters should be killed, and great atten-

tion mu^t be paid to cleansing the fowl house, and to

removing all traces of infection, more particularly the-

droppings of affected birds.
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NOTES AND COMMENTS.
Ooatents of Present Issue.

The editorial in this number deals with the subject

of rainfall. Various aspects of the subject in relation

to agricultural practice aud the topographical character-

istics of different localities are considered in a general
manner.

Information of considerable economic importance
is presented on page 1(J4 in regard to the feeding value

of Bengal beans.

Veterinary notes, dealing with the subject of

tuberculosis, will be found on pages 16-") and I(i7.

The newly introduced fibre known as Zapupe, is

described in an article on page Kid

Insect Notes, which will be fViund on page 170,

constitute a continuation of the subject of root borers

and other grubs in West Imlian .soil.s.

On page 174, important information will be found

abstracted, ilealing with the preparation of I'ara rubber

in the Malay States.

Fungus Notes, on page 174, comprise two articles

describing, respectively, a disease of sisal hemp an<l

a now group of fungicides.

Publications of the Imperial Department of

Agriculture.
Thr second number of \'olunie XIII ot the West

Lnduin Bidlctin, which has recently been issued,

contains an account of sugar-cane experiments in

British Guiana. The authors are Professor J. B.

Harrison C.M.G., M.A., F.I.C, Director; F. A. Stock-

dale, M.A., F.L.S., Assistant Director: and R. Ward,

Agricultural Superintendent, of the Department of

Science and Agriculture. British (Juiana. Parti of

the paper deals mainly wiih the probable error in

sugar-cane experiments: Part II, the composition of

the soil- water as affected by cultivation and manuring
of the soil: Part III, the manuring of the sugar-cane;
Part IV, the effects of cultivation and manures on the

soil of the manurial and experiment fields; Part V
concerns varieties of sugar-cane.

The Annual Report on Sugar-cane Experiments
in the Leeward Islands for 1911-12 is now being
distributed. This report, as in former years, comprises
Part I dealing with varieties of sugar-cane, and Part II

which describes the results of manurial experiments.
The Annual lieport on the Antigua Botanic

Station is also about to be issued, and will be followed

shortly by the reports on the St. Kitts and Montserrat

Botanic and Experiment Stations.

Of the Pamphlet Scriet-. No. 7o, on Lime Cultiva-

tion in the West Indies, is in course of preparation.

Lime Cultivation in Dominica.

An article on this subject appears in L'Agricul-
ture Pratique des Pays Chauds (F-Avis) for March
1913. It is written hy C. Chalot, Professor a 1' Ecole

Supi'rieure d'agriculture coloniale, in collaboration with

R. Deslandes. Ingenieur d'agriculture coloniale charge
de mission aux Antilles. It is pointed out, in the

introduction, that at Trinidad, Dominica, Mont.serrat,

Jamaica, St. Lucia, Antigua and British liuiana, the

products of the lime tree take an important position in

the Colonies' exports, though the cultivation of this

crop in Dominica constitutes the main subject-matter
of the article, in view of the greater importance of the

industry in that island.

A historical account of the industry is followed by
a description of the different varieties giown at the

present day. The requisite climatic conditions are

next considered, succeeded by an account of the clearing
and cultivation of the soil for planting, including a

description of the method of draining the land.

The article will be continued in the next issue of

the journal referred to.

Acknowledgement is made in the article of assist-

ance rendered to one of the authors by the Curator of

the Botanic (hardens, Dominica, the Manager of the

Bath estate, lioseau, and by others.

The dissemination of the information in these

articles in l']urope and elsewhere should help to venti-

late the possibilities attending a West Indian inclustry
which is sfill in a state of active development. ( )n the

other hand, the information may induce efforts to

extend lime cultivation in other portions of the Tropics
outside thi' West Indies.
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Agricultural Progress in British Guiana.

A copy of the agenda of a meeiing"of the Board

of Agriculture of British (iuiana on May 7, 1913,

together with a siiniiiiary of the proceedings contained

in the Daily Argosy of the same date, has just been

received from the Secretary of the Board. ^

Interesting facts are contained in this communi-
cation concerning thp census of agricultural industries

in British Guiana for 1912- 1 M. In some respects it is

to be feared that the returns show a serious falling off.

There was nevertheless a large increase in the area under

rice, 41,100 acres being under this cultivation as against

;^6,000 acres for the pre\ ious year. Coco-nuts, which had

increased in round figures by 2,000, were now 1-1,000

acres, (^xcao showed a falling off of some 300 acres. As

regards rubber, the return was 3,000 acres, showing an

increase of practically SOO acres. Limes now worked

out at 739 acres as against 658, for the previous year.
Oround provisions remained stationary at 18,000 acres.

Serious reductions have occurred in the number of

live stock. There was a reported decrease of 15,000

head, though the figures sent in are said to need

confirmation before being taken too literally.

A Handbook of Queensland.

Interesting and reliable agricultural information is

contained in the recent publication having the above

title, compiled by Mr. W. B. Baton, M.A., and issued by
the Emmigrants' Information OfHce, London.

The section dealing with the agricultural industries

in Queensland, which are to a large extent tropical, gives
statistics showing that the area under sugar-cane and
maize are respectively 130,37(i and 153,916 acres.

The State and Experimental Farms situated near Bris-

bane and the (^)ueensland Agricultural College are insti-

tutions for research and education. The cultivation of

land is stimulated in Queensland by the Agricultural
Banks Act (Consolidated) 1911, bv which the (govern-

ment is authorized to establish and maintain an agri-
cultural bank to make advances to farmers for improving
their farms. Sugar land may be obtained at the rate

of £2 to £6 per acre. To clear and cultivate uncleared

sugar land in <^)ueensland a capital of £G to £8 is

required. The canes mature usually in twelve months
after planting.

After providing information on the different tropi-
cal crops other than sugar-cane grown in Queensland,
which include rice, cotton, pine-apple^, coffee and bananas,
the publication deals in an interesting manner with the
labour conditions, describing the employment of vvhite

labour in sugar cultivation and the occasional employ-
ment of the South Sea Islanders. From .January 1,

1907, to January 1, 1913, a bonus was given by
the Commonwealth (iovernment on sugar-cane grown
by white labour only, of (is. per ton calculated
on cane giving 10 per cent, of sugar, and 60s.

per ton on the sugar-giving contents of beet. By
^\o. 20 of the Coniuionwealth .Acts of 1912, the Sugar
Bounty Act 1905-12 is repeakil.

Lime Juice and Scurvy.
The most notable example of the effect of certain

substances existing in food in only minute traces is

afforded by the investigations that have led to the

discovery of the cause of beri-beri. \'olume IX of the
Annual Reports of the Chemical Society (1912) con-

tains a review of this work, where the well-known fact

is referred to, that the disease is prevalent among rice-

eating communities in which decorticated or polished
rice is consumed. Whole rice does not induce the

disease. The substance inhibiting beri-beri has been
extracted from rice husks by water or alcohol, and an
alkaloid has been isolated to which the name of oryzanin
is gi\en. Small quantities of this substance keep
animals free from the disease.

More recently, in the Journal of the Chemical

Society for March 1913, an investigation along similar

lines is referred to, which has brought to light the fact

that lime juice contains an anti-iieuritic substance which
is probably a specific cure for scurvy. The investiga-
tion was hampered by the guinea pigs experimented on

refusing to take oats—a diet which leads to scurvy in

these animals. Several new nitrogenous compounds
wei'e isolated from the lime juice, however, and a con-

tinuation of the investigation will in all probability
lead to the recognition of lime juice as a valuable

source of anti-scorbutic substances.

Feeding Value of Cacao Husks.

An article in the Journal d'Agriculture Tropicale
for January, 1913, deals with the results that have

recently been obtained in regard to the nutritive value
of cacao husks fed to milch cows.

According to chemical analysis, 2 ft. of cacao is

equivalent in feeding value to IJlb. of bran, and this

proportion was employed in the experiments. The
price of the bran u.sed was about twice that of the cacao
husks.

The trial was conducted with twenty cows over
a period of four months At the commencement, about
-1 ft. of husk per cow per day was added to the basal

ration, but after the quantity had been increased to

about 7 ft)., considerable difficulty was experienced in

getting the animals to consume it. They became more
rlifticult to milk. After a few days the yield of milk
became lower by 7 to 8 per cent., and in one case it

dioiipeil to 20 per cent, of the normal quantity.
On the other hand, the feeding of the husks increased
the percentage of fat in the milk, so that the total

fat content of the milk produced by the two foods
was apuroximately the same.

Reference is made in the article to Italian work
on the same subject carried out with slightly fermented
cacao husks. The results of these experiments showed
that the husks were of very considerable value as a food,
and it is thought that the fermentation may remove
certain astringent substances which are normally pre-
sent in the untreated material.
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INSECT NOTES

ROOT BORERS AND OTHER GRUBS
IK WEST INDIAN SOILS.

As was premised in the last i.ssue of the Agricultural

JS'ev'f, the above subject i3 continued in regard to the

lihinoceros beetles, and th? natural enemies of the different

soil-inhabiting grubs so far described in this series of articles.

The rhinoceros beetles receive their common name from

the jiresence of one or more projections from the upper
surface of the the rax, or from the head and thorax. These,

ill most species, are mote conspicuous in the males than in the

females.

The rhinoceros beetle of St. Uroix and Jamaica (Strate^/us

titanus). References: Agricultural J^'eivs, A'ol. XI, p. 346;
Jiulktin of t/w DepartiTient of Agriculture, Jamaica (Novem-
ber 1903), p. 250.

Utratcjas titanus was first reported to the Imperial

Department of Agriculture a^ a sugar-cane pest in August
1912, by Dr. Longfield Smith, Superintendent of Agriculture,
St. Croi-x, Dani.sh West Indies. Subsequent correspondence
has brought out the following information with regard to the

insect in that island.

In 1871, ^^tn.itegus titanus grubs were present in the

soil of Cine fields in St. Croix in ;<uch numbers as to cause

aeiinus injury, and in that year planters offered a price for the

grubs Dr. Smith writes that the grubs eat the roots of

sugar-canes, sweet potatoes and other plants, and in the case

of the cane they tunnel in at the base of the stools, and eat

their way up into the stalks of the cane, turning them into

hollow tubes. This was written with regard to the older

piant.s in August and September last. As regards the

attacks on the young plant canes, it is stated that the eyes
and the young roots are e.aten off and the grubs often tunnel

into the interior of the cuttings used for planting, resulting
in a germination in certain fields of not more than 20 per cent.

The grubs appeared to be most abundant in August. In

September many adult beetlf^swere to be seen, and the larvae

were present in smaller numbers.

Stratigus tifanus seems normally to be more a scavenger
that a direct pest on living plants The fields in which the

attacks on canes have been most severe were manured
with farmyard manure, largely made up from megass. Exami-
nation of megass heaps has revealed the presence of this

insect and the common hard back {Ligyrus tumidosus) in

considerable numbers.
Dr. Sniith has made trials of poisoned baits for controll-

ing the attacks of Strategus and good results appear to have

been obtained with one of these in [reliminary trials. This

was prepared by using migass, 100 lb
,
and l^ari.s green, 3 tt).

A handful of this mixture wus placed in a hole made with

a drill alongside each cane plant, .\fter an interval of

about a week the baits were examined, and a large number of

dead and dying grubs were found in and near to the poisoned

megass. This would indicate that a method of control ha.s

been found, and it only remains to determine to what extent

this method will be effective when carried out on a large scale.

Strategvs titanus is considerably larger than any other of

the s[>ecies dealt with ir these articles The adult beetles

range from 1 inch to 1| inches in length, whilst the larva

attains a length of about 2h inches, and a diameter in it.-*

thickest part (if about iincli The thor;icic ptojections or horns

which are characteristic features in the adults of many
rhinoceros beetles, are represented in tbi.s species by very

inconspicuous tubercles.

Slratff/us titavus ia recorded as occurring in Jamaica,,
where it has l>een found in the decaying wood of an orange
tree which was killed l.y attacks of the fiddler beetle.

The Curator of the Experiment Station at Tortola

recently reported the occurrence of this in.sect in the Virgin
Islands, after having seen it in St. Croix.

A large rhinoceros beetle is reported to have beeo
a serious pest of cane on a limited area in Porto liico, where it

caused injury in e.^jcess of that resulting from the attacks of

the Lac/inosteru'i sp. (See reference under Lnchnostirna sp.
in Porto Rico, above.) This rhinoceros beetle is probably
Strategus titanus, or a related .-"pecies.

The rhinoceros beetles of coconut palms, in Trinidad,

(Strategus anachoretus). Tieferenee: Circular Xo. 5, Board of

Agriculture, Trinidad and Tobago.

This insect attacks coco-nut palms in Trinidad, where the
larvae are said to live in rotten wood or decaying vegetable
matter. The adults, large beetles, .sometimes 2i inches in

length, tunnel into the base of young trees newly planted out.

The larvae sometimes occur in the .».oil of sugar-cane fields,,

where they attack canes after the manner ol Strategus titanus

larvae in St Croix.

The attack liy the adult Strategus anachoretus or>

coco-nuts seems to be like that of the adult Tomarus (ntuher-

culatus on banana suckers, while its attacks in the larval

stage on sugar-cane appear to be more like those of the
larvae of Stj-atrgus titanus on sugarcane in St. Croix.

At least five other species of hard backs of the sub fam-

ily Dynastidae are known in the Lesser Antilles, which may-
be of interest in this connexion. These are:—

Cyclocephaii tridintata which occurs in Dominica anf'.

St. Lucia. It is fairly abundant in the former of these islands,

judging from the numbers collected from time to time. There

appear to be no records of its habits in either the larval or
adult stages.

Cgclocephala diniidiata is reported from Crenada, as

feeding upon the flowers and flower-buds of cotton, eating
the corolla and often injuring the essential organs.

Cyclocephahi rinrentae \n St. Vincent, and two species
of Leucothyrcus, one occurring in St. Vincent and one in

St, Lucia are only known from the habits of the adultst

of feedina on the leaves of plants, especially cacao and cotton.

The injury resulting from the feeding of any of the

adult beetles mentioned in these notes, is not severe.

Occasionally a few leaves may be eaten, or in some instances

the adults may tunnel into the tissues of the plants and
cause a certain amount of damag-t. The real danger from
these insects lies in their capacity for harm, while in the

larval or grub stage of development. In fact, in the case of
the root borers and the white grubs of the hard backs in tht-

group Melolonthidae, these may become -so numerous as to

cause really serious injury to crops before the adults

are known to the planters. This is because many of these-

adult insects are not attracted to light, and they hide in the
soil or among the foliage of plants during the day and thus-

are easily overlooked.

Whenever a beetle of any sort occur.-, in such numbers as-

to attract the attention of the planter, he should at once
ask himself—Where does the larva of this beetle live, and ors/

what does it feed'

If it is a beetle of the weevil or hard back type, such as-

th» root borer or the common hard back, the larvae are almost
certain to be found under ground, either feeding among
decaying vegetalile matter, or in or im the roots of living-

plants; or, in the case ,of the weevil, it may be a borer in the
stems of trees or shrubs.
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The larvae of the weevils referred to in these nott'S are

all whitish grub.s without legs; the larvae of the hard backs

are all similar to each other in the tact th.u they possess three

pairs of slender legs, und a long swollen al'domen or hind- body.

They are also whitish in colour, but at the hind end of the

body the dark contents of the anal pouch shows through the

body walls, giving a dark appearance to this portion.

XATUr.AI, £NE.MIES.

(1) Of the adults.

Birds, lizards and toads are recognized as being insect

feeders, and it is likely that they aie the most erticient

natural enemies of the adult forms of the insects considered

in this series of articles.

The large weevils generally hide during the day among
l,he leaves of plant.s, often remaining motionless and well

concealed for a long time, and it is likely that as long as they
remain perfectly quiet many of their enemies fail to observe

them. The hard backs, on the other hand, emerge from the

soil at night and return to hide there during the day. The

toad feeds at night, largely, and on this account is able to

capture large numbers of hard back beetles among the

nocturnal insects which comprise its food. The predaceous
enemies which capture only the adult insects cannot have

a very great influence on the numbers or rate of increase of

any of these beetles, since many of those which are devoured

are captured only after they have fulfilled their sexual

functions, that is, after mating has taken place and many
eggs have been laid.

(2) Of the larvae.

The larvae of the weevils and hard backs live in such

-situations that they are ordinarily protected from the attacks

of such (.'redaceous enemies as birds, lizards, and toads.

"When, however, they are e.xposed, as in ploughing or forking
in the field, or in breaking up infested cane stools or dig-

ging over manure and megass heaps, they are immedi-

ately open to attack mainly by birds and ants, and to a slight

•extent also by lizards and toads.

The most etticient form of control is found in the case of

those insects which act as parasites, laying the egg in or on

the immature form of the host insect, and thus providing for

the sustenance and development of the young at the expense
of the life of the host.

The root borers of the sugar-cane in Harbados and the

Leeward Islands are not known to be attacked by parasites,

Isut the Fiddler beetle of Jamaica is attacked by a burrowing

•wasp, Elis atrata. I'liytalus siiiithi and Ligyrus tumiilosus

are attacked by other burrowing wasps of the same family,
—

the Scoliidae—the parasite of the former being Tiphia

_pxralella and of the latter Dielis dorxata. The parasite
larva discovered on the grub of Lacfmosterna patrHeh'f! in

St. Kitts was most likely that of a Scoliid wasp.
It is very probable that in the case of all these beetles

there are parasites exercising a greater or lesser ilegree of

control, and that more extended observations on the life cycle
of these insects will reveal the presence of these beneficial

insects.

The burrowing wasps, some of which are known to be

^xvrasitic upon soil-inhabiting grubs, belong to the family

Scoliidae, of the order Hymenoptera. It is of interest to note,

that among these insects are to be found .some which attack

grubs of the I.amellicorn or Scarabeid beetles, of which one at

'least is a parasite of the grub of a weevil of the sub-order

Mhynehophora.
The adults of the Sooliid wasps often exhibit a consider-

able dirterence of appearance between males and females.

In the case of Tiplaa parahlla, the distinction is mainly one
of .size, the female being much the larger, The colour is

very similar in both sexes, being black with faint lighter

markings. DidU dormta, on the other hand, shows a differ-

ence in both size and colour markings between the males
and females. The female is slightly larger, with large red

spots on the dorsal surface of the abdomen, whilst the male
in addition to being smaller, shows bright lemon-yellov/

njarkings.
These Scoliid wasps are to be seen in cultivated fields

and other situations throughout the West Indies. The
habit of flight is the same in all—a quick, almost darting,

motion, low down, often just skimming the surface of the

ground. They frequently alight for a moment as if to

inspect the ground, and then resume the characteristic flight.

Sometimes, however, they immediately burrow into the

ground. This they do quickly, disappearing within two or

three minutes.

Tn the case of DiulU dorsain,, when the sexes can easily
be distinguished during Hight, it is noticed that the females

generally burrow into the soil, altho-agh the males have been
observed to do so also The female wasp is in search of the

grubs in the soil, and when she finds one of these she sting-i

it and deposits an egg on the skin of the grub. This egg
hatches and produces a parasitic grub, which attaches itself

by means of its mouth parts and feeds on the body contents

of the beetle grub, probably not causing its death until it

(the parasitic grub) is nearly full-grown and ready to pupate.
In the case of many of the parasitic Hymenoptera, the

eggs are deposited within the body of the host, and the

parasitic larvae live and complete their larval development in

this situation. Certain other hymenoptera capture insects

and spiders, and sting them to produce immobility or paraly-

sis, but not death. The paralysed prey is then used by the

hymenoptera to store its nest, thus providing living food for

its young.
Thus the method of the Scoliidae in this matter )(

providing for their young, appears to be intermediate between
the two methods described above. The host is stung
and more or less paralysed, but is not carried away; the

egg is placed on, and not in, the host, and the parasite grub
lives on, not in, the host.

In the succeeding issue of the Agricidtaral News will be

presented a table summarizing the information given in the

foregoing articles.

The Educational Value of Agriculture.—
Some of the advantages of instruction in elementary agricul-
ture are described in the ICfperiiiienl Station Record for

November l'.M2. It is pointed out that when well given, the

advantages of this instruction are as follows: (1) it commands
from the beginning a wide range of the interests most common
to children; ('2) it forces measures and comparison and judg-
ment thereon, upon the t;hild at every turn; (.3) it trains

a child to be careful, exact, patient and persistent; (4) it

otfers in the gardening work all the elementary problems of

form, colour and proportion, and so lays the foundations of

a sense of beauty; (5) it att'ords abundant opportunity for

emulation and cooperation; and (6) it teaches boys and

girls to work. In<uomuch as it discourages pure reasoning,
students should also be taught pure mathematics, logic and

languages. The author points out that 'our trouble in the

past has been that we have tried to take our school children

directly into this abstract world of direit thinking and
exalted feeling without passing them through the prelim-

inary stages of concrete experience, elemental virtues and
active self-expressions.'
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The Antigua Sua for April 23, I'Jlo, slates that an

interesting meeting of the Antigua Agricultural and Com-
mercial Society look place recently for the purpose of

diseu>sing the making of syrup. A paper on the subject was
read by Mr. H. A. Tempany, B.Sc, Superintendent of

Agriculture fcr the Leeward Islands. This paper will be

abstracted in due course, in this journal.

GLEANINGS.

It is stated in The Board of Trade Journal, for ^larch 20,

1913, that the export of rubber from ihe Federated Malay
States during January 1912 was 2,730,576 lb.; during Janu-

ary 1913 it was 4,787,280 R.

The exports from St. Vincent during March 1913 were
as follows: arrowroot 312,5171b., cacao 21,1441b., cotton—
Sea Island, 63,949Ib. (180 bales), cotton seed 24G, 178ft.

(From the St. Vincent Gorernmeiit Ga.iette, April 17, 1913.)

Information has been received from the Curator of the
Botanic Gardens, Dominica, to the effect that the cacao crop
is practically over and that there is a sati.sfactory outlook as

regards limes in view of the promising setting of the flowers.

A meeting of the St. Kitts Agricultural Society was

recently held for the jjurpose of discussing the advantages
of syrup, making over muscovado manufacture at present
prices. A paper on the .^ul ject was read by the Superinten-
dent of Agriculture for the Leeward Islands.

The total rainfall in Grenada during March 1913 was
342 inches; for the corresponding period of last year it was
199 inches. During the month, rain was received on

twenty-one days; during twi'nty-three days the sky was
clear; for eight days it was overcast. (From the Grenada
Gm'ernment Gazette, April 15, 1913.)

Reference is made in the Colonial Office Journal for

April 1913, to the hay grass known as teff. The success of
this plant in British Guiana and Australia is remarked upon,
and it is pointed out th:)t its. use is spreading in South Africa.
It is well adapted for dry sandy regions, though the possi-

bility of its becoming obnoxious as a weed must not be lost

sight of.

It is stated in 7'//e HoKvd of 'Trade Journal for April 10,
1913, that H. M. Consul at St. Louis, Mexico, has forwarded
a sample of fibre produced from cactus by a machine which
has recently been patented in that city. The machine can
be made in various sizes; the inventor is manufacturin"
small hand machines for sale to the cottagers in Mexico for
Mse in their homes.

In the Afjrieultxiral Xews, Vol. XII, p. 40, reference is

made to the Trinidad and Tobago Board of Industrial

Training. The report for the ytar 1911 12 has just been
received in which it is stated that in the previous year there

were 2,311 registered artisans, 127 registered firms or masters
and seventy-one registered apprentices; this year's figures are

2,495, 137 and 131, respectively.

Information is presented in the Financivr and Uutlionist

for April 17, 1913, to the effect that the banana crop in

Jamaica for 1912 was considerably smaller than usual owing
to the exceptionally protracted drought. The lo.ss for the

whole island last year was estimated at about 4,000,000
bunches. During the calendar year 1911, Jamaica shipped
a total of 1G,497,385 bunches, valued at 87,088,451, a sum
representing more than half the total value of all the exports
for that year.

According to information presented in the Bulletin of
the Imperial InsfUute for January-March 1913, the output of

the cacao crop in the Gold Coast for 1912 was 86,197,151 lb.

valued at £1,042,736. Although this represents a decrease

of 3,285,075 lb. as compared with 1911, the quality of the

cacao has improved, the value showing an increase of

£29,278. These figures are suggestive as regards the possi-

bility of the competition of thu Gold Coast being felt in the

West Indies in connexion with the production of high

grade cacao.

It is stated in the lleport of the Dejiartment of Agricul-
ture of the L^nior. of South Africa for 1911, that in Natal
Province forty-two outbreaks of epizootic lymphangitis

(pseudo- or Japanese farcy) have occurred, but in the majority
of cases they have existed in districts where the disease has

been present for some years. Very few cases have been luet

with in districts hitherto looked upon as free from the disease.

All clinical cases are destroyed, compensation is paid, and
a certain amount of control is maintained over the in-contact

animals. It may be noted that in the West Indies no similar

control is exercised.

A review appears in the India Riilihcr Journal for

April 12, 1913, of a recent work entitled The Ru'A.er Tree

Book, by W. F. de Bois McC'laren. The object of the
author has been to produce a book containing information

which will give material assistance to those desirous of

gaining an insight into the problems of rubber plantation

work, and of creating a more intelligent interest among
planters actually engaged in the growing and preparation
of rubber. It is stated in the review under consideration

that the publication is assured of a good sale, and it is

confidently ncoinniended to all interested in rubber. The

price of the book is ll.< M (abroad). The publishers are

Messrs. McClaren tV: Sons, Ltd., London.
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STUDENTS' CORNER.

JUNE.

First Period.

\ Seasonal Notes.

During this quarter, yams that have been allowed tc

remain in the lield should be dug, and students .should note

the difference between those so kept compared with yams
that have been harvested and stored diro.-;t]y they ripened.

Yams will also be replanted during this quaiter, and

student.s should observe the growth of the plants where large

sets have been used for replanting, as compared with small

ones. Ol'servations should also be made on the manner of

applying farmyard manure, whether underneath the yams or

spread on the surface around them. Note any difference

in the yields resulting from each method of application.

Anumber of sweet potato cuttings will, in all probabil-

ity, be planted during thi.s quarter, and where there is any

Scarabee {Cri/ptorhi/nchus hatatae) present, a certain num-

ber of cuttings should be soaked in Bordeaux mixture and

the effect noted. How long can the cuttings be kept before

planting;
About the present time a good deal of corn and cotton

will be planted and an opportunity may be taken to study

some of the aspects of germination.

au

Fii:. 6. Ger.mination of Indian Corn.

The internal appearance of a germinating monocotyle-
donous seed is shown in Fig. *j. What are the names of the

structures indicated by the different letters? The internal

characters of cotton seed should be compared with those of

the maize. The following instructive experiment can be

carried out in a field of recently planted corn or cotton.

i' Cover a few square yards of the bare .'oil with light trash,

another similar area with soot or charcoal dust, another with

lime, another with small stones, and still another may be

pressed down tight or rolled. Make observations a.s to which

treatment ia quickest to stimulate germination. The cause

of any differences will bo due to the effect of the coverings
on the soil temperature and water-supply. The results will

be regulated, to a large extent, by the depth at which the

seeds are planted.

Careful attention may be paid to the article on Para rubber

preparation in this issue, because one of the chief diHiculties

attending Castilloa cultivation in the West Indies is the

coagulation of the latex. The results described may
throw some light on the problem. In conjunction with
the article referred to, read the note on the watering of

tapping cuts (Vol. XII, p. 12I)an(rthe following: Experi-
ments with Hevea in Ceylon, VoJ. XII, p. 10: Effect of

Tapping upon the Composition of llubber, p. 43; Pea Disease
of llubber Trees, p. 62; Tapping of llubber Trees, p. 62;
Function of Insoluble Constituents of Kubber, p. 10-5; the

World's Production of Rubber, p. 132.

Questions for Candidates.

Preliminary Questions.

(
1 ) What circumstances prevent flowers setting fruit.'

(2) Write a short account of the movements of subsoil

water.

Intermediate Questions.

(1) Mention any two recent inventions that are likely
to prove of value in tropical agriculture. l.iiscuss their

application in practice.

(2) 1 'escribe a new stock for oranges.

Final Qdestioks.

(1) Write an account of the employment of explosives
in agriculture.

(2) What is bovine tuberculosis? What measures have
been adopted in many places for its eradication?

In several islands in the West Indies where conditions

are sufficiently moi.st. Para rubber is being extensively

planted. In dry localities Jequie Manicoba is being tried.

Medicinal and Other Properties of the
Papaw.—The following interesting information is taken
from the J'ropkal Agricullurist for February 1913. 'The

milky juice of the unripe fruit of the Papaw tree is admitted

by high medical authorities to be an efficient vermifuge, and
a similar property is possessed by the seeds, which have
a pleasant flavour resembling that of cress. The juice is also

a good cosmetic, which is used for the removal of freckles.

But the most remarkable thing connected with the Papaw tree

is the property possessed by the milky juice of the unripe fruit

of separating the fibres of ffesh and making it tender. The
late L. A. Bernays, who was undoubtedly a reliable authority
on the properties of plants and fruit.s, says, in his valuable

work on "The ( 'ultural Industries of Queensland," that this

property is not confined to the juice of the fruit, but the very
exhalations of the tree are said to possess it; and of this fact

the Brazilian butchers take advantage to make their toughe.st
meat saleable. This is accomplished by suspending the new-

ly-killed meat in the tree, or by wrapping it in the leaves.

So powerful is this softening action of the juice that it must
be used with caution, the meat will drop to pieces, which makes
it more unpalatable than if left in its original condition of

toughness.
'Some interesting experimrnts were made some years ago

upon this subject at the Royal Agricultural .Museum, Berlin.

A portion of the juice was dissolved in three times its weight
of water, and this was placed with 1.5B). of quite fresh, lean

beef in one piece in distilled water, and boiled for five minutes.
Below the boiling point, the meat fell into several pieces,
and at the close of the experiment it had separated into

coarse shreds. The juice can be dried without losing its

effect, but its etticiency in this respect does not appear to

have been tested over a longer period than six months.'
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FUNG'JS NOTES.

A DISEASE OF SISAL HEMP.
For some years specimeLS of diseased Agave have been

observed in India, the irjury being in most cases confined to

the leaves of the plant, or. which are produced small circular

patL-hes that eventually turn black in colour, and become
sui rounded by small erumpent nodules. A similar condition

has been noted in fleriiiiin East Africa, where sisal hemp i.s

extensively cultivated, and formerly in this country it was

thought that the condition was induced by excessive isolation,

aini.e it was found possible to produce the blackening by
exposure to high temperatures such as frequently occur at

midday in that Colony.
While it is not disputed that excessive isolation,

especially when the rays of the sun are concentrated through

drops of water, may produce burnt and discoloured patches of

the leaf, yet recent work by Shaw, in India (published in

the Agricultural Jovrnal or India for .January, 1913) has

demonstrated that in that country, the disease is due to the

attacks of a parasitic fungus.
The name of the fungus is ColleMrichum Agaves.
In the inoculation experiments which were made with

the object of definitely ascertaining the parasitic nature of

the organism, wound infections had two effects according to

whether the host succumbed or resisted the disease. In the

first case ihe whole leaf turns yellow, the change in colour

spreading from the seat of infection. As the disease advances,
the yellow colour changes to black, and small black acervuli

(fruit bodies) of CoUetotrichum are produced and, in most
cases the acervuli are distributed in concentric rings. The
whole leaf becomes shrunken and dry, the cuticle being thrown
into a series of ridges and furrow.^.

If the host plant resists the attack of the fungus the

pri'tress of the disease is much slower In this case the

damage is confined to the leaf immediately around the source

•of infection. Acer\ uli are produced in concentric rings as

in the more extensively diseased specimens. The hyphae
eventually bur.st through the epidermis (skin) as a mass of

conidiophores bearing spores. In those cases where the

diseased portion of the leaf is restricted to a small area

surrounding the seat of infection, a section through the

junction of the diseased and healthy tissue shows a layer of

cork cells across which the hyphae do not penetrate.
Other infections made by laying pieces of agar culture

upon the uninjured upper surface were not successful,

indicating that Colletotrichutit Agaivs is a wound parasite,
which is not surprising considering the thickness of the

cuticle of the Agave leaf

It is net unusual to find longitudinal cracks in the

leaves of Agaves especially after a period of hot dry weather;
such bleaks in the superficial tissues would afford a ready
means of infection from wind borne spores. Collecting and

burning diseased leaves, the prevention of accidental injury
to the leaves, and spraying with Bonleux mixture, are

methods which are recommended in India, as likely to be
efficacious in checking the disease.

The fungus may occur in the West Indies, but .so far

it appears not to have been noted or described.

possible that they may be of value, for certain diseases, in the
^^'est Indies:- -

'The polysulphides of calcium, barium, andzinc with sodium
have shown an etticacy equal or superior to that of Bordeaux
mixture in controlling A'.i-o'/.«<».< (! t'onintiis and other fungus
diseases of peach and apple . They have also been used with
success against Oidium of rose, oak, and euonymus, against
Kxo/iasidiuiii a:alf.(i', etc. These polysulphides and combina-
tions thereof with Bordeaux mixture, acetate of copper, and
nitrate of silver, are recommended as efficacious also against
Peronospora and Oidium of the grape. The polysulphides of
barium and zinc with sodium, are said to show a stimulating
action on vegetation, especially that of peaches, and to be
harmless to both leaves and flowers, whereas those of calcium
are fatal to the foliage of the peach'.

A New Group of Fungicides. —The following
note, taken frcni the K •piriiu'mt St'i'inn R-'rotii, Vol. .X.WII,
No. 9, deals with chemical solutions that have recently been
found u.ieful for .spriying diseased placts in Italy. It is

THE PREPARATION OF PLANTATION
PARA RUBBER.

A lengthy paper on the above subject embodying the
re.'.ults of some twenty-seven series of experiments eomi-rises
Btdleliii No. 17 of the Departmejit of Agriculture, Federated

Malay States The author is B. J. Eaton, Agricultural
Chemist on the staff of that Department, and the infor-

mation presented in the publication should be of very cousin-
erable practical value to those interested in Para ruober and
its preparation In the present article the results obtained
are briefiy abstracted.

Dealing first with the minimum ijuantity required of
each one of the principal acids and salts to effect complete
coagulation of a normal or average latex containing about
30 per cent, of dry rubber, the writer presents figures which,

disagree with those obtained previously by Parkin. Thirty one

coagulants were tried, and the mininium quantity required
was generally smaller than formerly supposed, in several

cases, particularly as regards the common acids (acetic,

sulphuric, etc.) very much smaller than those advocated

by Parkin.

In connexion with the maximum amount of coagulant
required, Eaton states that there is no maximum figure for

either acetic or any other coagulant, that the process of coagu-
lation—except when an excess of the agent is added—depends-
on a time factor, and that complete coagulation with the
minimum quantity of coagulant is not usually effected under
three to five hours. This result is claimed to negative Cross-

ley's figures The author explains ihe changes on a dilutioD
and adsorption basis.

The third series of experiments concerned the choice o{

a coagulant, and the most interesting refult obtained in this

direction, was the indication that an excellent coagulant is

to be found in sulphuric acid. If used with care, this acid
is superior in some of its effects, and more economicaf
than the commonly employed acetic acid ifany coagulants
affect the colour of the rubber. For instance, tannic acid
causes excessive darkening or o.xidation: hydrofluoric acid,
on the other hand, produces a light-coloured rubber.

The experiments to ascertain the effect of dilution with
water, which follow, proved that if an average latex (contaio-

ing about 30 per cent, of dry rubber) is diluted with water

beyoiid a certain limit, no coagulation occurs with the mini-
mum amounts of coagulant already referred to. This maxi-
mum limit is usually about two volumes of water to one
volume of pure latex. The rubber was found to be much
softei and weaker from the dilute solutions, the quality being-
in direct correspondence with the dilution. The addition of
water to the cups is not recommended.
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In the fifth section of tlie paper, dealing with the length
•of period of coagulation, it is reooinmeuded that latex should

be coagulated slowly by using only a slight excess beyond
the minimum amount of acetic acid necessary, and a .5-per

cent, solution of the acid. The resulting rubber should be

left overnight and passed through the machines on the follow-

ing day.

Of the substances which inhibit coagulation, dealt with

lin the succeeding section, sodium and potassium hydroxide
were found to have a marked inhibiting effect, whilst both

barium and calcium hydroxide solutions had a peculiar

agglutinating effect on Hevea latex; the latex thickened to

jA marked extent, but no cohesion of the particles occurred,

that is, no real coagulation took place. The general conclu-

sion is reached, that latex solutions behave in the same way
as other emulsions or colloid solutions, and that the action

•of the coagulant on the caoutchouc globules or particles,

does not need the assumption of any preliminary action on

the proteid matter by which the rubber globules are subse-

quently entangled or precipitated.

Interesting results accrued from the next investigation
on the effect of iron salts on raw rubber It was demon-

strated that absolute cleanliness should be preserved when
metallic cups are used in collecting, because iron salts not

only darken the rubber, but also cause it to become soft

and tacky. Since perfect cleanliness is almost impossible,

glazed earthenware, porcelain or glass cups should be

substituted for those made of iron. The rollers of all

washing machines should also be kept free from rust.

As regards the effect of common salt on rubber, dealt

with in the eighth section, it was shown tlxat the presence of

this compound, because of its hygroscopic property, checked

drying, and incidentally induced the attacks of fungi and

bacteria from the air. In connexion with tlie effect of using

peaty water in collecting, and for washing
—

frequently
necessitated in outlying districts of low elevation— it was
iound that for washing it was not unsuitable, but its

employment in the collecting cups resulted in an undesirable

darkening effect. Treatment of such water with small

quantities of lime was found to eliminate this effect.

In the succeeding section, the effect of sunlight on

rubber is dealt with. Experiments in this direction showed
that samples exposed to the suns rays became tacky, the

tackiness increasing with the length of exposure. Samples
of 'crepe' appeared to become tacky more rapidly than sheet,

owing, probably, to the greater amount of surface exposed.
Another observation proved that the tackiness was due to

exposure, for when the rubber samples were protected by the

wooden bars of the window in which they were suspended,
the surface of these places was quite free from tackiness.

The ability of copper salts to induce tackiness is

demonstrated in the next section, and it was found that,

so far as these experiments went, tackiness on rubber samp-
les could not be traced to the use of copper rollers in the

Malayan washing machines.

The subject will be continued in the next issue of the

A'jricxUUirnl -\'e«.5.

FORESTRY IN HAWAII
The following summary of

valuable recommendations is taken

of the Board of Commissioners ol

-Forestry of Hawaii, for 1910-12:—

interesting and
from the Report
Agriculture and

From the statements in the foregoing pages ("f the

report) it should be evident that at the present stage of the

game in Hawaii the essential need in forestry is for the better

production of the native forests. And this is required not

because of the worthiness of the forest in itself to be. cared for,

but because on the forest depends the continuance of an

assured water supply. There are other needs, too^ for there is

much forest work in Hawaii that requires urgently to be done,
to say nothing of tree planting on waste lands tb:'.t 'vill

unquestionably be of profit to those who undertake it. But
first and foremost at this time comes the call for better care

of the existing forests on the water.sheds. The necessary steps
to be taken are fencing and the eradication of wild stock :n

the forest reserves—cattle, goats and pigs
—which should be

followed by the extension of the forest, through [ilanting,
where the cover has been broken from any cause.

To carry out as it should be done, the.se extensions of

forest work will necessarily require larger expenditures than
have been made in the past. To meet this demand
a portion of the revenues now derived by the Territorial

Government from water licenses on streams in the forests

should be devoted to forest work In a word, some of the

money derived in these islands from water, a product of the

forest, should be re-invested in the forest, to the end that

for the future the supply of water may be assured, if indeed

it cannot be increased. A revolving fund so established

will, in the end, pay itself back many fold. It is the

experience of all countries where forestry is practiced that

the re-investment, up to a certain point, in forest adminis-

tration of the revenue derived from the forest, leads to an
increase in subsequent returns. Hawaii would be no exi;ep-
tion to this general law. Provision should be made forgetting
the ade<|uate protection of the forest started without more

delay. This is a matter that should be brought in the most
forcible way possible to the attention of the Legislature.

Along with the adequate protection of the native forest,

the activities of the Division of Forestry should be carried

on in accordance with the general programme that has been

in force for the past several years. The growing and

distributing of seedling trees, free or at cost price, from the

Government Nursery at Honolulu and from sub stations on
the other islands; the extension of this work through the

establishment of additional sub nurseries in other districts;'

the continuation of the policy of furnishing advice and

suggestions as to tree planting and other forest work; and
the prosecution, for a while longer, of the campaign of

education as to the necessity and desirability of forest work,
until a larger proportion of the owners of fee simple land

that should be under forest cover, take effective steps to

make it so; these are all lines of activity that should be

continued, that could to the advantage of the people of the

Territory, very well be expanded.

In addition, tree planting by private corporations should
be further encouraged, both as to the planting of stands of

commercially valuable trees for fuel, posts, etc., on w<tste

areas near plantation camps, and also as to spreading the

Algaroba forests along the sea coasts of the several island.s.

The forest fire danger in Hawaii is fortunately not

great in most districts, but for this very reason all the more
care should be taken to keep fire out of the forest altogether.
New comers to Hawaii have ditliculty in appreciating how
inflammable much of the vegetation is, even in the true wet
forests. With the increasing necessity for keeping our water
sheds in the best possible condition it is essential that na
chances be taken with fire.
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xMARKET REPORTS.

Loudon.—Thk West India Committke Circular,

May 6, 1913; Messrs. E. A. do Pass i Co., April

25, 1913.

Arrowroot— 3|d. to od.

Balata—Sheet, '^/iS; block, 2/- per tb.

Beeswax—£7 17n. ti,/. to £«.

Cacao—Trinidad, 71/- to 77/- per cwt. ; Grenada, 64/6
to 6',i/-; Jiuiiiiitvi,, 62/- to 68 -.

Coffee—Jamaica, 64/- to 77/-.

OopRA—West Indian, £29 per ton.

OoTTON—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, ISk/. to 2:W.

Fkuit—No quotations.
Fustic—No quotations.
GiNOER— yiiiol. .".S/- ti> 62/-.

Isinglass—No quotations.
Honey—No quotations.
LiUE Juice—Raw, 1,6 to 1/8; concentrated, £24 to

£24 10s.; otto of limes (hand-pressed), 11/- to 11 6.

LooWOOD—N o quotations.
Mace—1/9 to 2/9.

NtnuEos—5|d. to 6d.

Pimento— 2ic<. to 2^</.

Rubber—Para, fine hard, 3/."); fine soft, 3/4i; Castilloa,

2/6 per ft.

Rum—Jamaica, 2/3 to 6 '-
per gallon.

New York.—Messrs. Gillkspib Bros, i Co., May

2, 1913.

Cacao—Caracas, 14c. to 15c.; Grenada, 14c. to 14|c; Trin-

idad, 14c. to 14^c ; Jamaica, 12c. to lojc.
Coco-nuts-Tiiniibid ami Jamaica, selects. $:;6'00 ti $37 '00;

cuUs, $2o00 iMV M.
Coffee—Jamaica, j2o. to 14ic. per lb.

QlNOER—8]c. to lO^c. per lb.

Goat Skins—Jamaica, 5:ic.; Antigua and Barbados, 48c. to

50c.; St. Thomas and St. Kitts. 44c._to 46c. per lb.

Qbafe Fruit—Jamaica, $2'2d to $.",50

Limes—$8-00 to $9 00

Mace— 4Sc. to 50c. per ft.

Nutmegs—llO's, J2^c.
Oranges—Jamaica, $MO0 to $3 50 per box.

PiME.NTO—4|c. per ft.

Sugar—Centrifugals, 96°, 3"36c. to $3-.39c. per ft.; Musco-
vados. 8r. 2-,s6c. 1o $2 89c.: Molasses, 89% 2-61c.

to $-J-64c. per ft., all duty paid

Trinidad,—Messrs. Gordon, Grant & Co., May 12,

1913.

Oaoao—Venezuelan. $14'50 to $14°65per fanega; Trinidad,
$i:!-90 to fM-40 per fanega.

Ooco-NUT Oil—$11 it per Imperial gallon.
CoFFKE—Venezuelan, 16c. per ft.

Copra-$5 00 per 100 ft.

Dhal—$4-25 lo $4 50.

Onions—$2-50 to $100 per 100 ft.

PiAS, Split—$t',l5 to $r.L'(i per bag.
Potatoes-English, $140 to $1-H0 per 100 ft.

Rice—Yellow. ^'yoO; White, $5-75 lo |6-0m per bag.
SroAR—American crashed, no quotations.

Barbados,—Messrs. JAiits A. Lynch i Co., Ltd.,

May 17, 1913; Messrs. T. S. Garraway «t Co.,

May 16, 1913; Messrs. Leacock &. Co., May 10,

1913.

Arrowroot—$4*75 to $7'50 per 100 ft.

Oacao—$12 no to $1400 per 100 ft.

Coco-nuts—$18-00
Hay—$1-50 per 100 ft.

Manures— Nitrate of soda, none; Cacau manure, $4S'0O
to $50"00; Sulphate of ammonia, $8a'00 per ton.

Molasses—No Quotations.

Onions—$10.i to $2-25 per 100 ft.

Pkab, Split—$6 00 to $6-25 per bag of 210 ft.; Canada,
$4-40 per bag of 120 ft.

Potatoes—Nova Scotia, $200 to $3 65 per 160 ft.

Rice—Ballara, $605 to $610 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 ft.

British Guiana.—Messrs. Wieting Jc Richtkr, May^

10, 1913; Messrs. Sandbach, Pahkee & Co.,

May 9, 1913.
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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 1». each. Post free. Is. 2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XIT:—Price 2s. each ;
Po.st free 2s. Sd, where complete. (Ill, 2.

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

Volume XIII. No. 1:—Containing Papers on cotton and agricultuual education, prepared for the recent

Agricultural Conference, comprising:— The Results of the Cultivation of Cotton in St. Vincent; The

Cotton Industry in the Leeward Islands; The Cotton Industry in Jxirbados; Cotton Selection in Mont-

cerrat; The Manner of Cross-pollination of Cotton in !Montserrat; Sakellarides Cotton in Montserrat;

The Cotton Boll Weovi!: Notes on Certain Cotton Pests; Outli)ie of Manurial Kxperinients on Cotton in

Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer-

ence to the Boys' Secondary School; The Need for Higher Agricultural Education in the West Indies;

A Lectureship in Tropical Agriculture; Peasant Aariculture in Grenada; Suggestions for its Control

and Improvement. Also Index and Title Page for Volume XII.

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment wcrk

on sugar-cane and manures, the full ofBcial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d,.

in 190<). No, .3, price 2d.; in 1901, No. 13, price 4d.; (17) General Treatment of Fun^^oid Pests. Price 4(i.

in 1902, No. 19, price 4/.
;
iu 1903, No. 26, price 4d.; (18; Recipes for Cooking West Indian Yams. Price 2(i.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Ricu Mulasses. Price 3d.

in 1903-5, No. 40, price 6d
; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 21.

in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price id.

in 1907-9, No. 62, price Bf^.
; No. 66, price 6d. (37) Cultivation of Or^ncjes in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6rf.

in 1900-1, No. 12, price 2(/.; in 1901-2, No. 20, price 2rf.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price id.; tions. Price 2d.

in 1904-5, No. 39, price id. ; in 1905-6, No. 46, price id.
; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price id.
;
in 1907-8, No. 56, price id. ; Price 6d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. 30. price id.; in 1903-4, No. 36, price id.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price id.; in 1905-6, No. 47, price id.; (58) Insect Pests of Cacao. Price id.

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.; (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1908-9, No. 64, price id.; in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser .\ntille3. Part I. price (69) Hints to Settlers in St. Lucia. Price 6rf.

id.; Part II., price 4(i. (70) Coco-nut Cultivation in the West Indies. Price 6rf.

(71) Insect Pests of the Lesser Antilles. Price Is. 3rf.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for these

marked id., and lid. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating wiiat is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

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

2«. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
AU applications for copies are to he addressed to the Agents, not to the Department.

Agents.
The foUowmg have been appointed .\gent8 for the sale of the publications of the Leparimeui :

—
London: Messrs. Dulau <fc Co., 37, Soho Square. W. St. Vincent: Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Ltd, Broad Street, Bridgetown. .St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dmiinica : Mr. J. R. H. Bridgewater, Rosean.

Street, Kingston. Montmrrat : Mr. W. Robson, Botanic Station.

5ritisA (?»»ana.- The 'Daily Chronicle'Office. Georgetown. .iniiaua : Mr. S. D. Malonk. St. John's.

Trinidad: Messrs. Mdir-Marshall A Co., Port-oi-Spam. St. Kitts : The Bible and Book Supply Aoknoy, Basseterre.

Tobago: Mr. C. L. Plagkmann, Scarborough. Hevis : Messrs. Hcwell, Bros., Charlestown.

Grenada :
' Thb Stores '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

OhlendorfT's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIKECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocked in casks or in cases ot 10 gallons eacli.

Special quotationx made for export trade

Oil (ipjillcotio)! 1f>:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

FOR SA

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

THE

SENHOUSE ESTATE.
Containing 2."i() iici-es, situated in the Piiiish of

St. David bounded with the Castle I'.ruce Estate.

For all particulars apply to:—

DONALD O. RIVIERE,
SOLICITOR,

(20.".) DOMINICA

Containing I'apers on 81i;ai;c.vxk iackki.mf.nt.s in

DRiTisii ftuiANA, prepared. for the recent Agricultural Con-

ference, comprising:
—Sugar-cane Experiments in Hritish

(iuiana, By Profe.ssor J. 1!. Harrison, and others; Part I—
Introduction: I'art IL—The Composition of the Snilwater
as affected bj- Cultivation and Manuring of the Soil;
Part IIL—The .Manuring of the Sugarcane; Part IV.—
The Etl'ects of Cultivation and (if Manure.^ on the Soil of

the Manurial I'lxperiment Fields; Part V.— \'arietie.s of

Sugar-cane.

Printed at C'thce of Aarindtural Reporter, 4 High Street, Bridgetown, P.arbadc.^.
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a proper communication or contact between the two is

of the very greatest importance, and it is the object of

this article to delineate the position of the specialist,

and to point out the methods that are, or should be

adopted, in oider that his activities may be utilized to

the best advantage.
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Contact Between Planter and
Specialist.

'OBODY at the present day can fail to

appreciate the enormous gulf that divides

ythe practical man or capitalist from the

specialist in science. The separation of the two posi-

tions is very patent in modern agriculture, and can be

vividly realized by contrasting the mental outlook of,

.say, the manager of a large sugar estate, and that of

the entomologist whose faculties are concentrated on

the wing markings of half a dozen species of insects.

It is ob\ious that a jiroper relationship, or rather

In most of the progressive agricultural communi-

ties in the Tropics will be found to exist Departments,

Boards, or else entirely non-official agricultural organiza-

tions, which employ the services of scientific specialists

—
agricultural chemists, mycologists, entomologists and

the like. Strictly speaking
—the matter will be

enlarged upon later—these so-called specialists are not

pure specialists, for in manj- cases they possess a good

general knowledge of agriculture; yet in spite of this,

their work is sufficiently restricted to narrow lines of

investigation to render their mentalities quite different

to those of practical planters. In order to contrast

clearly the two types, it will be convenient to adopt
a figurative illustration. Th'? ability of the specialist

may be considered as being represented by a long,

narrow, vertical rectangle
—his knowledge is deep

rather than broad. That of the practical agricul-

turist can be symbolized in the shape of a

square
—his knowledge is of a normal nature and

quite unspecialized. Clearly these two figures may
be equal in area, thereby indicating a common

value as regards potential ability, but the essential

feature of the conception is that the two figures are so

dissimilar in shape that they cannot be made to fib

when placed side by side. Occasionally, as already

hinted, where the specialist has received a general

training, and also in a case where the practical agricul-

turist has received a special training, the resulting

figures have more in common, and may fit fairly well.

This ideal condition is seldom found, however, and at
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present it is generally necessary in tropical comimi-

nities to have an organization at the back of the

specialists, of which the main function is to connect up
the two dissimilar types just described.

It is evident that the knowledge of the specialist

is a source which must be tapped. In spite of

Departments and other organizations, there is a strong

tendency in the Tropics, to-day, for men who were

originally specialists to have so acquainted themselves

with the point of view and the requirements of the

practical planter that they have become practitioners

in the branch of science in which they are interested,

and this is frequently followed by their becoming
established in purely administrative positions where

they direct the work, and disseminate the results

of younger specialists who follow in their wake. The

necessity for feeders of knowledge is greater than

the necessity for producers of knowledge. This pecu-

liar and most important irend is not altogether

desirable, for it leads to the loss of research men just

as the}- are in possession of valuable experience and in

a position to tackle local problems deftly and with

assurance. In fact, to-day we find the pure specialist

more or less confined to the great centres of learning

in temperate countries. There is need for more

of these men in the Tropics; but, until tropical

public opinion better appreciates the value of abstract

research by learning how to tap it, there is little

prospect of such a change being brought about. In

medicine, to strike a parallel contrast, the value of the

specialist is clearly understood. The significance of a ser-

ious ati'ection of the eye or of the throat for instance, is

at once appreciated, and information is obtained by

intelligent people at the right time and from the right

authority. <)n the other hand, of course, an occasional

ailment of these organs may be treated without the

aid of skilled assistance Judgment is e.Kercised. In

agriculture, a similar attitude is very uncommon. In

agriculture the tendency is in the direction of laissez

/aire: unless the specialist rises from his microscope

and searches for something to treat, results will be

wasted. His mind, however, by interruption, is taken

off his work, and the results have to suffer in any
case.

'i'he solution to these difficulties lies mainly in

the fact that education and research should go hand

in hand under proper conditions. At present there

are two many isolated attem[)ts at research in the

Tropics and not enough in the direction of broad

education. The research man should be allowed to

teach the young generation he will later advise.

Agricultural education has from time to time been

subjected to considerable ridicule by practical agri-

culturists, even by those who have received one.

That is because it has not been correctly administered.

Education in agricultural science should have for its

main object the" teaching of where, when and why to

apply for advice, and nob aim merely to instil isolated

facts and operations or to train specialists. The student

who intends to cultivate land should not, for instance,

be taught how to analyze a soil, but rather under

what conditions a soil should be analyzed and the

usefulness of the results.

Consequent on such a widening of the practical

man's square
— to speak again figuratively

—his contact

with the specialist will be increased without interfering

either with his own particular depth and kind of

information or with that of the specialist. It is true

that specialization might progress, under such condi-

tions, more rapidly than the practical man could keep

tip with, in which case the class of scientific practi-

tioner already referred to, would quickly evolve;

but it would be from a different cause, a more desirable

cause than that which necessitates the combination

of agriculturist and scientific specialist in one, at the

present day.

With the extended appreciation of scientific

results by the agriculturist, the necessity for a

large number of agricultural departments would

tend to diminish. 'I'he State would be relieved of

responsibility. Taxation would be less. The planter

does himself what he jiayed others to do. ilen of

administrative ability would be required in the various

communities to direct local co-operative movements ib

is true, but they would be entirely unofficial. A priori,

one other thing would be necessary. Those who

intended to undertake the cultivation of the land, who

did so with the fixed intention of discreetly utilizing

the knowledge of the sppcialist, would need to be

catered for by the establishment of an inexpensive and

easily accessible tropical agricultural university.

Several facts concerning the use of kainit, the potash

manure, as a fungicide, are contained in an e.xtract from the

Journal of A<jricidture, Victoria (pp. 737 and 738). It is

said that useful results have accrued from spraying leaves of

certain plants with a solution of this maniu-e. It does not

appear to have any perceptible elt'ect in the prevention of

disease when ap()lied in the usual way as a manure. One
curious action of kainit is worthy of note. It seems that

when applied to the soil in large ainonnt.s, the manure
increases the conductive power of the soil for heat, and hence

keeps the tempirature more uniform. In Germany, it was
found to reduce the formation of frost.
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SUGAR INDUSTRY.

THE MANUFACTURE OI SYRUP.
The present depressed condition of the .sugar market

has directed the attention of sugarcane growers in many
parts of the West Indies to the poasibilitios involved in the

manufacture of cane syrups in preference to muscovado sugar
and molasse.'.

'I'lie question has recently received considerable attention

at Antigua and St. Kitts, where special papers on the subject

have been read by the Superintendent of Agriculture for the

Leeward Islands at meetings of the local Agricultural

Societies The [resent article is an abstract of a paper read

by the officer referred to above (Jlr H. A. Tempany, B Sc,
F.I.C )

at a special meeting held in Antigua.
Consideration is given first in the report to the pecuniary

aspect of syrup making. From calculations based on the

composition as determined by analysis of a large number of

muscovado massecuites, it has been found that the etjuivalent

of 1 ton of mu«covado sugar and 60 gallons of molaste* in

terms of syrup of the standard density of 40' Beaume, is 273

Imperial gallons. Assuming the price of muscovado sugar
to be $[60 per 100 lb., f.o.b., Antigua, that of molas.ses to be

24c. per gallon including the cost of package, and that of

syrup also 24c. per gallon including package, then a simple
calculation will show that the manufacture of syrup as

against sugar and molasses on the above terms will yield

a profit amounting approximately to •?7'80 on each ton of

sugar made. As Mr. Tempany points out in the report, the

whole question resolves itself into that of the relation of the

prices of sugar and molasses. With muscovado sugar at

a low price, and molasses and syrup selling well, it pays to

make syrup; when the reverse is the case sugar making
seems likely to remain the more profitable undertaking

in a paper published in the i\'est Indian JJuUetiu,

Vol. X, dealing with the subject of Central Factories,

Dr. Watts, Imperial Commissioner of Agriculture for the

West Indies put forward an interesting tabular statement of

relative actual values of syrup and sugar based on the

current market value of muscovado sugar. The table in

question has been calculated in terms of wine gallons of

syrup, the measure current in Barbados and the United

States of America.

In order to facilitate reference as regards those interested

in the matter in the Leeward Islands, this table has been

recalculated in terms of Imperial gallons, the standard

measure in Antigua, and is included in the following:
—

Value of 1001b. of

muscovado sugar,

f.o.b., Antigua.

Equivalent value of 1 gallon
of syrup in terms of the

price of muscovado sugar.

Wine gallon. Imperial gallon.

$1-60 13-9c. to 14-2c. 16 7c. to 17 Oc.

§1-70 U-8c. „ 151c. 17 8c. „ 18 1c.

$180 15 7c. „ 16 Oc. 18 8c. „ 19-2c.

$1-90 16 5c. „16-9c. 19 8c. „20-3c.
$200 17-4c. „ 17 8c. 20 9c. ,,

214c

The advantage in favour of syrups is given by the

difference between the market price of syrup, f.o.b., and the

value given in the third column, including in both cases the

cost of the package.

Turning from the financi.il side of the subject to the

various matters of manufacture, Mr. Tempany points out
that the fundamental object in making syrup is to restrain

crystallization entirely. In order to secure this it is

necessary that a certain quantity of the cane sugar originally

present in the juice should be changed into invert sugar or

glucose The type of reagc nt which brings this change about
is an acid. Rapid inversion can be secured by using strong
mineral acids like sulphuric acid, but their use is precluded
on account of the American and Canadian Pure Food Laws.

Vegetable acids like lime juice might equally well be used

though the cost of doing so would be considerable.

By far the best way of bringing about the inversion is

that commonly employed in Barbados, namely, by using sour

cane juice. As regards the quantity required, experiments
conducted recently in the Government Laboratory show that

in juices occurring in Antigua the amount of acidity devel-

oped in the first twenty four hours varies within relatively
narrow limits. Subsequently the rate of souring in the case of

different varieties would seem to be subject to variation of

some magnitude. From this it would appear that by
employing fixed quantitie.s of sour juice approximately
twenty-four hours old, to effect the necessary inversion, a

certain degree of control is capable of being established

with comparative ease.

In Antigua, it seems that 80 gallons nf sour juice twenty-
four hours old, added to each 4-'0 gallons of fresh juice

— i.e.

80 gallons of sour juice in each 500-gallon clarifier— will pro-
duce the required degree of inversion.

Considerable attention is next given by the writer to

the question of Hming in syrup manufacture. Mr. Tempany
is of opinion that sour juice and lime have a similar effect as

regards clarification, namely they both assist the coagulation
of the albuminoids which rise to the surface as the familiar

black scum, and therefore, in the particular case under con-

sideration, it would seem unnecessary to add any lime, though
considerable diversity of opinion exists as to the desirability
of 'tempering' in the manufacture of syrup.

The writer attaches great importance to the cleaning of

tayches during boiling, and to the removal of impurities.
The question of density or specific gravity is next considered.

It is pointed out that, in practice, the standard required of

the finished syrup is, that when it is cold it should have
a specific gravity of 40' Beaume This .syrup, at its boiling

point, corresponds to 35° Beaumi'^.

The main requirements of the finished syrup are that it

should be of good colour, clear and bright, free from sediment,
and from salts of iron. The presence of the latter compounds
causes a darkening to take place when the .syrup is added to

an infusion of tea. Above all it is of importance that in keep-

ing it should not sour, nor should it deposit crystals of sugar.
As regards the commercial grades, the writer is of opinion
that the Barbados sugar producers' standard of 40° Beaume
and 40° polarization is the one that should be aimed at.

Mention is made of a demand that exists in Barbabos for

heavy fancy molasses of specific gravity of 41° Beaume: this

apparently may command a slightly higher price than the

normal article

In concluding the report it is stated that the manufac-

ture of syrups cannot be regarded in any sense as a .satisfac-

tory substitute for the introduction of a Central Factory

system. On the other hand, it would seem a sound policy,
for those planters who are content to grind their own canes,

to manufacture syrup, providing the market prices are such as

to make it financially justifiable.
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FRUITS AND FRUIT TREES.

TEE ECONOMIC VALUE OF THE WEST
INDIAN GRUGRU PALM.

Early in 1911, informatiou was received at this office

from the Superintendent of Agriculture, Grenada, to the

effect that enquiries were being made in that island as to

the possibility of the disposal by sale of the fruit of the gru-

gru palm {Acrocjmia sclerocarpa), and that information was

required by planters and others as to the prices likely to be

obtained if such disposal could be made.

Towards the end of October 1912, a communication was

received from the Director of the Imperial Institute, stating

that similar enquiries were being made in London, and asking
to be informed as to the possibility of establishing an export
trade in this product from the West Indies. This was accom-

panied by a request that representative samiiles of gru gru
kernels might be sent to the Imperial Institute for exam-

ination and valuation.

Agricultural otfiicers in the Windward and Leeward

Islands were communicated with, and early in 1913 a sample
of the kernels was obtained from Grenada and forwarded as

requested to the Imperial Institute. Later a sample of

expressed oil was also sent.

In the letter of transmittal, the Imperial Commissioner

of Agriculture pointed out that the tree grew freely in

Grenada on poor, rocky hill sides and that it might usefully

provide material for export without interfering with other

crops. It was also stated in this letter that the trees existed

in some numbers in St. Vincent but that they were being

destroyed to make way for cotton cultivation: in St Lucia

they existed in smaller numbers. No considerable number
was found to occur in the Leeward Islands but they
occurred to some extent and might doubtless be increased.

Considerable numbers were stated to exist in Trinidad.

The fact was also noted in this communication that

the gru-gru palm is freely attacked by the palm weevil

(Rhynchopliorus jMl/iiarum), whicii circumstance would have

to be kept in mind when suggesting the cultivation of the

grwgru palm near coco-nuts.

Quite recently a report on the material forward for

examination has been received from the Director of the

Imperial Institute, Professor Wyndhara Dunstun, C.M.G.,

M.A., F.ll.S., and is reproduced as follows:—
DEscuii'TioN n|. s.\Mi>LE. 'The Sample consisted of

about 1.3 II). of rounded brown nuts, slightly flattened at the

base and bluntly pointed at the apex. The length from apex

to base was
','-

to 1 inch, and the diameter was 1 to 1| inch,

being thus greater than the length. Each nut possessed
three "eyes" situated about halfway between the apex and
the base..

'The shells of the nuts were hard, brittle and woodyj
they measured slightly over J-inch in thickness. The

kernels, which were of irregular shape, were dark brown

externally and white within, and were somewhat similar in

appearance to ordinary oil palm kernels (Elaeis guineensis).

EE.suLTs Oh' E.\.\MiNATioN. 'The kernels, which were

found to contain 7'3 per cent of moisture yielded 56'2

ptr cent, of a white crystalline fat. This product resembled

coco-nut oil. but it was more opaque and had a less marked

odour; it also resembled palm kernel oil. It was examined

with the following results, compared with the corresponding

figures for palm-kernel oil:

Gru-Gru fat. Palm-kernel oil.

0'8731

Vii

2.55 1

21'0

20'.5°C

S9'5

6'8

0-16

100

242'4

10-3

20 0°

911
.50

to 251-8

to 17 5

to 25 5*0

to 6'8

Specific gravity at 100% 15'5°C. 0'868

Acid value

Saponification value

Iodine value, per cent.

Titer test

Hehner value (approx.)
Reichert-Meissl value

Unsaponifiable matter, per cent.

Polenske value

coMMEU('i.\L v.vLUE. 'The pre.scnt value of oil-palm
kernels in the United Kingdom is from £22 6.'!. 'M. to

£23 2s. Qd. per ton, ex-quay Liverpool (April 1913), and

gru-gru kernels should fetch about the same price, since

they are as rich in fat as palm kernels. The gru-gru kernel

oil, however, is a liltlc softer than (lalm kernel oil, and this

may make a slight diti'erence in the price obtainable for the

kernels. This point, however, can only be determined after

con.signraents have been marketed, and manufacturers have

been able to try the oil on an industrial scale in comparison
with coco nut and palm-kernel oils.

'Experiments conducted at the Imperial Institute have

shown that gru-gru nuts can be shelled fairly satisfactorily

by means of the nut cracking machine made by Messrs.

Miller P)rothers, of 21, Water Street, Liveri)ool, which is

referred to in the Bulletin of the Juijierial Institute,

Vol. VII (1909), p. 386 In a trial made with gru-gru

nuts, 68 per cent, were completely shelled on passing once

through the machine, and 8 per cent, were partly shelled.
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The latter, with tlie remaining 24 per cent, of undecorticated

nuts, wen- |ia«sed tlirrmyh the macliine a second time, after

which only 2 per cent remained undecorticated and 3

per cent partly shelled The nuts behaved very similarly

to oil palm nuts during alielling iJetter lesult^ would

j)roViably ba obiained after ascertaining by e.xperiment the

correct speed at which the machine i-hould be run for

decorticating grugru nuts

KKM.M:k> 'As altc;idy indicated there is no doubt that

gru gru kernels in good condition would find a ready
market in the I'nited Kingdom at prices apprc^ximating tfi

those of palm kernels, if they can be ulfered in commercial

t|uantities, i.e., in shipments of from 50 to 100 tons at a time.

It is diflicult to interest oilseed crushers in products which

cannot be obtained regularly in quantity, and information

should therefore be furnished to the Imperial Institute as

to whether it is probable that commercial consignments of

the kernels could be supplied from the West Indies.

'With reference to the question as to whether it would

be more profitable to export the fat rather than the

kernels from the West Indies, it may be stated that

gru gru fat of good quality should realize about the same

price as palm kernel oil which is at present worth about £45

per ton in the I'nited Kingdom (April 1913); it might,

however, fetch rather less than this as it is a little .softer than

average palm kernel oil As already mentioned, however,
technical trials on a large scale would be necessary in order

to decide the exact value of tlie fat, snd it would seem

desirable in the first place to begin by -hipping the kernels

from the West Indies The kernel.s alone should be exported,
as the whole nuts would not be readily saleable in Europe.'

THE PREPARATION OF PLANTATION
PARA RUBBER.

In continuation of the article in the last ifsue of the

the A'jrioilliirul Xtus, llulletin No. ] 7, l)epartment of

Agriculture, F. M.S, proceeds with a consideration of the

darkening or oxidation of raw rubber samples and the

methods of prevention Although colour has no connexion

with strength and quality of a sample, it is stated to be

an important commercial character, in that the colour of

certain rubber goods may be relatively of more importance
than strength. Darkening is due to the action of an

enzyme, 'oxidase', and its action can be increased by some

salts and inhibited by others.

Black latex is referred to first. It has been suggested
that this abnormal appearance is produced by trees attacked

by white ants {Terines yestroi), or by other pests. Observa-

tions made by the author show that the cause is not of

parasitic origin, the real explanation being that the blacken-

ing is due to the presence of a high proportion in the latex of

oxidizable substances. Sodium bisulphite arrests the oxida-

tion, though the best procedure is to avoid contact with the

air as far as possible by diluting the latex in the coagulating

pans, and by immersing the coagulum under water. Another

method of producing pale rubber is by steaming. A short

treatment by this process destroys the oxidase.

Turning to the subject of moulds and bacteria on rubber,

it is fibserved that one sample examined contained a mixture

of a red organism
— liacillu." prodigiosan

—and a yellow yeast

(Sarcina). Several antiseptic substances were tested, but it

was found that the best method of preventing the growth of

organisms is that of smoking, to be referre<l to later

The action of carbon dioxide as a co;)gulaling agent is

next considered. When carbc^n dioxide was passed directly into

latex no cosgulation took [>lace.
The value of this gas,

however, as an atmosphere in whith to dry the rubber was
found to be very great, since carbon dioxide inhibit.%

oxidation and produces a pale rubber. It further prevent*
the growth <A mould and bacteria. It was found that drying
in the presence of the inert gas is effected more rapidly by
the slightly elevated lemperature when the gas is generated
from burning charcoal.

Patei't coagulants, dealt with in the next section, are not

recommended for general use.

After describing certain special processes of coagulation,
which aim at imitating the Amazonian method of

prepiring fine hard Para, the author proceeds to the

subject of smoked rubber and smoking houses. The mf>st

important precaution in any smoke house is to maintain the

temperature below a maximum of about 110° F., since if

the rubber is dried at a higher temperature, tackiness occurs

and the rubber deteriorates. A thermometer—preferably
a maximum and minimum thermometer—should be used irv

all smoking houses, and should be hung about midway up-
the height of one of the racks on which the rubber is suspend-
ed. Another point to remember is that the rubber should be-

placed in the smoke house while still wet. Prolonged
smoking does not appear to alter the rubber. One further

advantage of smoking is the rapidity with which the rubber

dries, so that much smaller storing room is needed on estate*

where smoking is carried out. Moreover, if desired, the

rubber can be sent to the market in about a fortnight, op

even after the elapse of a shorter period.
Two problems which will receive further investigation

are the artificial smoking of rubber by the employment of
creosote with the coagulant, and the question of the useful-

ness of vacuum driers. No conclusive results have so far

been obtained in the Federated Malay Stales.

1 )ealing next with rubber machinery, it is pointed out
that if two rubbers have been prepared in the same way, and
one converted into 'crepe' and the other into sheet, the latter

will be found to possess superior physical qualities to the-

former. This is j-ecogni/.ed by manufacturers. Rollers for

'crepe', running at differential s|ieed3 like 3 to 1 are depre-
cated as being unnecessary and injurious.

Alluding again to the important matter of collecting;

cups, it is emphasized that the beat kind to use is the-

porcelain or glass semi- spherical shaped one recently
introduced to the market. This kind can be easily cleaned and

kept clean, and although the liability to fracture has until

lately been an objection to the employment of glass the recent

introduction of better annealed glass renders the objection
invalid. The succeeding section in the Bulletin concerns the

acidity of raw rubber In general, smoked rubbers contain

the largest quantity of acid, sheet rubbers (unsmoked) being
second, whilst crepe rubbers contain the snullest amount.
Therefore fine hard Para contains more residual acid than

plantation, and it absorbs it from the smoke in curing.^
This fact is not always recognized. In the case of plantation

rubber, the acid is, to a large extent, eliminated by the-

washing process.
After describing, in connexion with the density of latex,,

a useful form of hydrometer graduated in such a way that

a difference of OOIG is ranged over a stem of 3 to 4 inches in

length, the author concludes with a large number of viscosity

figures from which the general conclusion is drawn that with
rubber from one species of tree there is a distinct relation

between the viscosity curves and the ph>sical (juality of the

rubber, and it is considered likely that the test may become
11 valuable control in the laboratory though not of much use-

on estates, sinie slight HuctuatiinF in temj-eralure lead to

variations in the results obtained.
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WEST INDIAN COTTON.
.MeBsre. Wolsienhoinie aiiH llnlland, of Liverpool,

write as lollows, under dace May 19, with reference

"bo the sales of We^t Indian Sea Island cfr.in :
—

Duiing the past fortnight, the only business in West
Indian 8ea Island has been a sale of 25 bales St. Kitts

cotton at 20d., and we report prices without change.

The report of Messrs. Henry W. Frost & Co., on
.Sea Island cotton in the Southern States, for the week

eadiiig 31ay 17, is as follows:—
The sales this week consisted only of 17 bales oflf cotton;

conseiiuently the market has remained quiet and unchanged.
We have, thorefore, only to repeat our last advices, that in

the absence of demand. Factors are continuing to hold for

Jheir asking prices, and to renew our last quotations, viz.:—
Extra Fine 28c. to 29c. = 16d. to 16id. c.i.f., <fe o per cent.

Fully Fine 26c. to 27c. = Ufcf. lo 15'^ „ „ „ „
Fine 2.5c. =

14|t?. „ „ „ „
Extra Fine off 1

22c = Uld
in preparation /

'''^
' " " " "

Fully Fine
offK,.^ ^^ ,^^ ^ ^^ ^ , ,^

in pieparitionj
^ _ o >i i i

Fine oti in "1,0 mi j
18c. = lOia. „ ,, ,,

preparation J
^ " >> ^ »

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to May 17, 1913, were 9t;i

bales, :),9-51 bales, and 4,608 bales, respectively.

COTTON IN THE ST. VINCENT
GRENADINES.

The agricultural conditions during lUlO in the

St. Vincent Southern Grenadines, namely Canouan, Mayreau
and Union Island, were described in the Agricultural JVttrs,

Vol. IX, No. 217, pp 262 and 2()3. A report on a more
recent visit to these islands by the Assistant Agricultural

Superintendent, St. Vincent (Mr. F. Birkinshaw), has lately
been received through the Agricultural Superintendent, in

-which i.s de.scribed the progress that has taken place in

these dependencies during the past two years.

The report shows that considerable development has

occurred, mainly, it appear.s, as the result of the purchase
of Union Island by the (Jovernment in 1910, and the sub-

sequent facilities offered by the Government for the sale of

'Mar'e (Jalante' and Sea Island seed-cotton on a prodt-

sharing basis.

UNION isLA.Ni). In the report abstracted in the number
of the Agricultural Xews referred to above, the area of

Union IsUnd is ^tated to be 2,600 acres, or probably larger.

According to the more recent report Union Ii-land is 2,067
acres. At the presimt time there is a little over 800 acres

of this area under cultivation. The crops grown are chieriy

cotton, corn and pigeon peas. Last year 109,181 lb of seed-

rtotton were sent to the Government ginnery, yielding

i8,241 lb. of lint. Previous to the purchasing of the island

by the (Jovernment, th<>re were 320 acres under cultivation

from which l.'5.376 lb. of lint was obtained.

Daring the past season seedcott>n has been bought by
the Goverumeal at 2o. p^r lb. and t'le uonus subsequently

paid was equ d to another 2c. per lb. The total amount

paid for seed-cotton was £960.
.\s is well known, Marie Galaute' is the staple vaiiety,

liui last yar some seeds of Sakellarides Abassi, and .Mitaliti

cottons were sent from St. Vincent for trial. The yield from

SakellMxides is very encouraging, being at the rate of

3 02.T lb per acre. It is stated in the report under consider-

ation that it is proposed to plant a larger area of this cotton

during the coming season, when, besides the yield per acre,

observations will be made to determine the percentage of

lint to seed-cotton.

M-WREAU. Similar crops are grown in this island to

those cultivated at Union. As is commonly known, the

'Metayer' system prevails, but the cotton is ginned at the

Government ginnery in St. - lucent. Last season 32,019 lb.

of seed-cotton were dealt with, yielding 7,862 lb. of lint. It

is indicated in the report that this constitutes an increase of

about 10,000 tt). on the amount produced in 1909-10, which
was 22,422 Hi. As in the case of Union Island, last year's

crop was purchased by the Government on a profit-sharing
basis.

lASODAN. This is an island of 1,712 acres, 1,600 of

which are owned privately: the remaining 1 1 2 acres are

divided amongst fniall proprietors who send their cotton to

the (Tovernmeiit ginnery. Last season 16,247 lb. of Sfed-

cotton from Canouan were dealt with at the (lOvernment

ginnery, yielding 3,976 lb. of lint.

An interesting discovery of a new type of indigenous
cotton was made by the Assistant Superintendent of Agri-
culture during his visit to this island. The bolls of this

cotton are small, being only 15 mm. in length, the bracts

being about 4 mm. longer. The seed is small and covered

with 'fuzz', and the lint sparsely covers nearly the whola

surface. The longest fibres are 30 mm. (1^ inches).
INSECT I'E.STS IN THE GRENADINES. It IS Stated in the

Report that white scale {IIeiuic/iionasj)is minor), the cott^iu

stainer, and the leaf-blister mite were more or less in eviience

in those islands that were visited. Cotton stainers are

considered not to be present in sufficient numbers to do any
immediate damage. Both at Union Island and Canouan leaf-

blister mite was moderatelj' prevalent. White scale was
common on cotton slumps; but since the tendency at present
in vogue is to cut the cotton lower than has been the practice

before, there is less opuortunity for the insecis to find ideal

shelter for their maintenance during the non growing season.

At the One Hundred and Eleventh meeting of tha

Council of the Uritish Cotton Cirowing Association, it was
stated that the cotton returns from West Africa (Lagos)
amounted this year to 10j.")00 bales as compared with 6,903
biles for last year. As regards Nyasaland 8,055 bales were

e.tported from the Protectorate valued at £80,550, comparcj
with 3,392 bales for the previous year valued at £42,591.
The Council was further .informed at this meeting that,
in regard to India, the (iovernment of P>ombay and the

Bombay Millers' Association had decided to establish

a buying agency for long staple otton in Sind, ,and for

ginning and baling and conveying the cotton to market. In

connexion with the Sudan, the statements as to the crops
at Tayiba and elsewhere continue to be very satisfactory.
The report cincludes with the information that it is proposed
to hold a Cotton Trade Exhibition at Manchester in 1914.
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PROBLEMS IN PROPAGATION BY
CUTTINGS.

Professor Bayley P.alfour, F. It.S, delivered as the

eighth '.Masters Lecture', an e.xtremelj- interesting and prac-

tical dissertition on the .subject of propagation by cuttings.

The lecture is publl'hed in the Juurnat i,f the Royal Horti-

cultural Sucteiij, Vol. XXXVIII, Part 3.

Professor P>alfour commenced by raising the ijuestion a.s

to the truth of the commonly made statement that many
plants cannot be propagated by cuttings In the cour.-se of

the lecture it is made evident that in the light of modern

investigation this statement is unjustified. Two remarkable

cases ;ire cited early by way of illustration: one being the

case of a species of Gypsophila which was formerly believed

to be unresponsive to vegetative propagation, but which had

been shown bj- the author to be easily reprodueed by inter-

nodal cuttings The second case concerned a plant of great

importance in the Tropics
—the bamboo— which until recently

lad been considered only sexually reproducible. Professor

Balfour, however, has shown the bamboo to be readilj'

increased by cuttings

Procreding ne.xt to general con.siderations of the most

interesting nature concerning plants as individual organisms,
it is pointed out that a plant, unlike one of the higher
animals is not, strictly speaking, one individual. It is

a colonial organization. 'A plant is conipo-ed of a sheet

of protoplasm (living substance) stretched over a skeleton.'

A limb of a plant can be lemoved and :nioilier will grow to

replace it; if the limb of an animal be removed, only mutil-

ation can result. A plant is therefoie potentially immortal.

Two common instances of vegetative reproduction in

nature were next cited— those of the Iris and the strawberry.
The former plant creeps along under the soil forming new
additions to its body; in fact it is an accident M' the plant

does not continue to live for ever In the case of the latter

example, thw pknt extends itself by ninpers— by the form-

ation of roots near the terminal bud at the end of the

prostrate offshoot.

Consideration of these two cases shows that the

necessaiy conditions for reproduction are (a) that the young
buds which give ri.=e to the new shoot must receive ample

food-supply from the parent plant until it has rooted itself;

(b) that there be water to stimulate root development. These

two facts are of primary importance.

After referring to the advantages that accrue to

gardeners from the presence of the bulblets, corms and the

like amongst monccotyledonous plants, the author proceeded
to the important subject of callus formation in relation to

vegetative propagation. The growth of callus consists in

the formation of a mass of living cells under the stimulus of

wounding In an ordinary dicotyledonous stem or root it

may take origin in the pith, in the medullary rays, in

the cortex, or in the active wood cambium, and it forms

lobulated projecting mas.ses at the [joint where it occurs.

Callus more rarely forms in monccotyledonous plants
—

these are content to heal vi^ounds by a cork covering

only; when it does appear, however, it arises from the

cortex of the stem. Callus formation is a mark of the

colonial organization of the plant already referred to.

It is associated with the formation of adventitious roots.

In continuation, the lecturer proceeded to contrast the

readiness with which can be propagated cuttings from soft-

wooded and hard wooded plants. The difficulty met with in

the case of hard,-wooded plants is explained by the fact that

the absorption of water is less easily effected than in the

case of soft cuttings. For other reasons, which are later

referred to, resinous planf.s, and those rich in latex may
also be difficult subjects for propagation by cuttings.

After pointing out the nature of the development of

a dicotyledonous cutting, the tjuestion as to whether it is-

advisable to remove the leaves at the base of a cutting is-

referred to. It is pointed out that the practice of leaving
them has these advantages; (a) the cutting is saved the

healing of the wound caused by their removal; (b) the

lower leaves sunk in the soil may root like the stem and aid,

thereby, water absorption; (c) the lower leaves will aid in the

manufacture of food for the cuttings. Another point
considered was the fact that some plants propagate far more

readily if the cutting be made through an internode than

through a node, and vice versa. As an illustrntion, Clematis
cannot be propagated if nodal cuttings are used, wherea."?

internodal cuttings may be 'struck' within a fortnight. It is-

indicated that an investigation of the causes of .such,

ditierences in cuttings is one of the problems of propagation
which yet remains to be solved.

.Alluding again to callus formation, the interesting ancE

extremely im[)ortant feature was noted that, however difficult

it may be for a cutting to strike, yet once callus is produced,
root development can always bestimulated by paringthis callus.

After referring to the importance of the size of cuttings-
illustrated by the fact that small cuttings of hard wood

plants germinate quicker than large ones, the lecturer dwelt

upon the significance of resin in relation to propagation.
When, for insiance, cuttings are taken from coniferous trees,

the shoots instead of producihg callus, generally excrete resin

This flows out copiously over the surface, covering it-

effectively with a hard skin, thereby constituting a hindranet-^

to the exit of young rootlets. It is necessary not only to

remove this resin but to check its exudation. This can be^

done by plunging the cut end of the cutting in neacly

boiling water. The cut resin canals are thus sealed and
doubtless at the same time the heat .stimulus promotes forma-

tion of callus. Dicotyledonous plants with resinous and

milky juice are in like ca-se with coniferous, and require to b&-

treated after the same fa.shion.

The actual state of a shoot to be used for a cutting was=

another point taken for consideration. A vigorou.sly growing;
shoot removed from a plant and at once placed in the nidusi

for propagation may fail to 'strike'. Its vigour is probably
too great The soundness of th" practice of allowing some-

cuttings to dry slightly before planting in soil is clearlj'^

supported by this interesting feature of development.
The subject will be continued in the next issue of the.-

Af/riniltiirnl A'ews.

Peripatus in Tobago.— In the Aijrkdltvral News,
Vol. .V, Xo 238, p. 186, a lengthy account will be found olf

the genus oi animals designated by the name I^eripatu."^
a family closely related to the insects. Reference to this-

article will show that the Peripatus was originally described

from the West Indies, by (Juilding in 18"2(), the first speci
men having been obtained from the island oi St. Vincent

Quite recently information has been received from the
Smithsonian Institution of the United States National

Museum, \Vashingtr:n, to the effect that Mr W K. Broad-

way of Tobago, bas just sent an interesting specimen oC

Peripatus from Tobago, where these nnimals were not pre-

viously known to occur. It is stated by Mr. A. H Clark,,
of the above institution, that the specimen represents

Peripatus {Epi/Hiripattts) Triuidadeu%is, Stuhlmiinn l-u'; is.

probably a recognizable variety for which Mr. Clark is

suggesting the name Broadwaji in a paper entitled 'PiccoIe„
Xole sn degli Onychophora' now in press.
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NOTES AND COMMENTS.

Oontents of Present Issue.

The theme involved in the editorial in this number
is the value of education as a means of contact

tetween the planter and the scientific specialist.

On page ISO will be found an important article

containing information to show that the economic value

of gru-gru palm kernels is likely to prove as great as

that of oil-palm seeds.

The final article on the subject of the preparation
of plantation Para rubber is continued on page 181.

Infuriiatinn of practical value is given on page
18:{, in ati article entitled Problems in Propagation by
Cuttings.

The concluding section to the series of articles on

root borers and other grubs in West Indian soils appears
in tabular form under Insect Notes, on page 18(j.

L'nder the caption Veterinary Notes will be found

interesting inforniatiim connected with bovine tuber-

culosis in the West Indies, and the treatment of some
common diseases of po\iltry.

Fungus Notes, which will be found on page 190,
•describe concisely the results of recent work in America
on the parasites belonging to the genus LJlomerella.

Greenheart ia British Guiana

The recent public.ii.ioii, by the United States For-
est Service, ot an excellerir, Bulletin on the oharairters

and utilization of th(; Greenheart tree {Neclandra,
rodiiti, Schoinb.) of British (iuiana, is a matter wbi.'h

)io>sesses .several points of significance that should be

^utHciently obvious to make eniimeiation unnecessary.
' A great deal of intere.-tiiig information is contained

iu this iiullf-tirj: for instance, It is pointed out first thati

the e.xtraoniin iry freedom fiom decay is due in part to

I he presence in the wood of an alkoloid known as biber-

ine, and in part to the presence of resinous substances
known as tyloses, .^s might be expected, the black

variety of timber is the most durable on account of the
abundant development of tyloses to which the dark
colour testifies.

Practical evidence of the durability of the wood is

evinced by the employment of greenheart in the con-

struction of the lock gates in the Manchester Ship
Canal, and recently, at Pananui. Wood used in the

gates of the Canada Dock, built in 18.5ti was employed
again in their reconstruction in 1894. Nansen's ship
The Fram. a.r)d the Antarctic ship. Discovery, were con-
structed of greenheart.

As regards jihysical characters, greenheart has
a specific gravity of lOS to l"2:i or about 7.5 pounds per
cubic foot. (One cubic foot of water weighs t)2'42.5 lb.)

The wood has a crushing strength of 12,000 lb.

l)er .square inch, G.5 per cent, greater than that of Eng-
lish oak. One disadvantage of greenheart is that it

shows some tendency to split and cleave, and has to be
worked with great care.

In refeninir to substitutes for greenheart, mention
is made in the Bulletin, of white cironaballi {Ncctan-
dra surinamensis, Mes.), to African greenheart (two

species of leguminous trees that grow on the West
Coast), to the Eist African greenheart ( Walburqin
ugandensis), to ironwood (Coiubrina ferruginosa,
Brongu.), and to various other trees in the West Indies.

None of these, however, occur to a large enough extent,
nor are sufficiently durable, to form a perfect substitute
for the greenheart of British Guiana.

More Organic Soil Constituents

It may be remembered that modern theories

concerning soil fertility were described at some length,

editorially, in the Agricultaral News, Vol. XI, Nos.
200 and 267, where reference was made to the well-

known investigations of the Bureau of Soils of the
United States Department of Agriculture on organic
soil constituents and their effect on fertility. In view
of the continuation of the work, the results obtained

may be brielly recapitulated. Whitney, Schreiner and
others having isolated a large number of complex
organic compounds from the soil, proceeded, by means
of water cultures, to test the effect of each upon the

growth of wheat seedlings. Some of these compounds,
for instance dihydroxystearic acid, were found to have
a distinctly deleterious action, whilst others, for example,
creatinine, were shown to be beneficial, the particular
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compound just mentioned being found to be fully as

valuable for j)lant nutrition as nitrates. These results,

in respect of their application to problems of soil

fertility, were criticized by the Kothamsted investiga-
tors who stated that their e.xperinients provided no

evidence to show that, in the soil itself, these organic

compounds e.verted the influence observable under the

artihcial conditions of water-culture, e.xcept, in the case

of sour soils, lacking in calcium carbonate. The Ameri-

can work has been continued, and in Bureau of Soils

Bulletin No. 7-i, the results are summarized by Schreiner

and the importance of the subject in connexion with

soil fertility is maintained: recently, also, Bulletin No. 88

has appeared, in which E. (I Shorey claims to have

identified fourteen new organic comjjounds, making up
the total number to thirty-five. These have been classi-

fied as follows: thirteen organic acids, nine organic
bases, three sugars, two aldehydes, two alcohols, and
one each: hydrocarbon, glyceride, resin ester, sulphur

compound, phosphorus compound, and an acid anhy-
dride. (JjJtimistic views are expressed that modern
methods of research will, in time, lead to the determin-

ation of all the organic compoimds of the soil.

Without an expert acquaintance with the subject,

criticism has to be guarded, but it would seem that the

more profitable line of work might lie in an investiga-
tion of the stability of these compounds in the soil.

They are essentially decomposition products of organic
matter and their existence must be closely connected

with biological changes: they may therefore be con-

sidered as continually undergoing transformation.

The latest development of considering these com-

pounds in relation to partial sterilization (see Agri-
cultural News, Vol. XII, pp. 84, 1-23, 187) will be dealt

with in these columns in due course.

^^^•--^
Rubber-vine Cultivatiou in the Babamas.

It is mentioned in the Journal of the Royal Society

of Arts for April I91o, that an extensive cultivation in

the Bahamas of the rubber vine Cryptostegia grandi-
jlora is in contemplation. It is understood that

approximately 5,000 rubber vines will be planted to

the acre. After six months' growoh the rubber vine

is said to attain a length of 12 to SO feet. The vines

will be cut in about twelve months, when there will be

pi'esumably about 2ft. of shrub to the plant as a mini-

mum, yielding about 2 per cent, of rubber, or 200 0). to

the acre. According to the American Consul at Nassau,
a large number of shoots to be planted in the Bahamas
have been ordered from Mexico, and special machinery
for extracting the rubber and fibrous by-products by
a secret process has been ordered from the United
States.

The rubber juice is contained chiefly in the

lactiferous ducts of ths bark, but to some extent also

in the wood of the stem—in fact, the entire plant
contains a certain amount of rubber. While the

process of extraction is secret, jet in the main, it

appears that it is analogous to the production of sugar
from the sugar-cane.

The fibrous by-products of the rubber vine are

considered as possessing an importance possibly

greater even that of the rubber itsilf. The bar';

of the vine yields »> per cent, of the weight of
the whole stem, and is a pure cellulose fibre, havintic
a silky lustre comparable to Japanese ramie fibre

and almost equal to cotton. It is thoughD that it

can be used as a substitute for Egj^ptian cotton,

especially in the manufacture of fine underwear and
other articles. The jiods ..f the vine besides containing'
a fair percentage of juice, have large quantities of silky
cotton such as would be suitable for stuffing pillows:
when refined and specially treated, it can be succesa-

fully spun with ordinary cotton. The woody substance
of the vine, when bleached and worked out, yield;
a fibre suitable as paper pulj). The vine can be best)

harvested after the fruiting period.
Further information regarding this plant, which i.'-.

commonly known in .Mexico under the names Clavel

Aleman and Clavel de Kspafia, may be obtained oi'

reference to the Agricultural News, Vol. X, p. 315.

Agriculture in St. Lucia.

Information concerning the agricultural industries

in St. Lucia during 1911, is presented in Colonial

Reports
—Annual, No. 752, which has recently been

issued. From this tho following details are here

abstracted.

Sugar and cacao remain the principal products of

the Colony, but lime cultivation is making satisfactorv

progress and promises to become of very considerable,

importance. A fairly large area is alread}' planted U(r

which should soon reach the bearing stage, and cultiva-

tion is being rapidly extended. This industry is also

attracting the attention of small growers.
From a table recording the quantity and value of

the export of sugar and cacao during the past five yeafi,
it is gathered that 4.,288 tons of sugar valued at £52,535
was exported in 1911, as against 5,199 tons value

£(J4,988 in 1910; whilst of cacao the figures for the

similar years are 10,3G8 bags (of 2201b.) value £4U,G5fjV

and 8,187 bags value £40,935, respectively.
The Agricultural Superintendent (Mr. J. 0.

Moore) reports that the smaller output of sugar in

1911 is attributable to the very heavy rainfall of

that year, which caused damage by fiood, and ala

made it impossible to carry out proper tillage an(

weeding operations, besides water-logging the soil anti

thus checking the growth of the canes. As regard'.

cacao, there has been some small extension of the areu

planted, and the methods of cultivation have received

attention.

The planting of coco-nuts is being taken up h
St. Lucia, and there is no doubt scope in the island for

a very profitable extension of this cultivation. Cjttoi

has not proved a success, and only a very negligibit

quantity was grown during the year.

Fifty-one grants for Crown lands were issuer'

during 1911, the area disposed of being 421 acre*.

The price of such land is at the rate of £1 per acrt

payable one-fifth on application and the rest in foui

annual instalments. It may be added that sixty-iiint
new applicatiors for land v>ere filed.
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INSECT NOTES

ROOT BOPERS AND OTHER GRUBS IN WEST INDIAN SOILS.

The following tabular diagram serves to summarize the chief points in regard to the classification, distribu-

tion, life-history fti'd parasitism of the more important root borers and other grubs of West Indian .soils. It is intended

as an assistance to the memory, and as a partial index to the contents of the preceding articles on the subject:
—

HHYNCHOPHOR.'^.

NAMl DISTEIBUTION.

Diaprepes ablreviattts.
, Barbados, St. Lucia,

Dominica.

Ji.i.oph tfialmus esuriens.

7'repodes vittatus.

Diaprepes spevffleri.

J)ia/'iepes sp.

IHa/inpcs sp.

Leeward Islands.

Jamaica.

St. Vincent, Porto

Rico.

Montserrat.

Virgin Islands,

L.VRVA. ADULT. PARASITK.

Root borer of cane. Also known [""eeds on leaves of corn

to attack roots of limes and and cane.s.

other plants.
Root borer of canes. Feeds on leaves of limesi

and plants.

Root feeder on orange. \EiU atrata

In Porto Rico, feeds on roots of Feeds on leaves of young-
orange, guava, avocado, mango orange trees in Porto Piico,

and rose.

Sl'ARABEIDAE.

l^hytalus smitlti.

Lachnostema patrvelis.

/.achnosterna sp.

L'lchvostema sp.

Lixvlitioitema patens.

•Ayyriis tumulosus.

Tvinarvs bituhercuhitm.

Slrategus titanus.

litraiegiis anachwetui.

C i/cloctp/i
all tridenlata

Cyclocephala dimidiala

'jyclocephala riucenlne

J^eiicothf/reti.i vincentae.

Leiicothyreui' sp
Iii/scinalus barhntus.

Barbados, Mauritius.

St. Kitts, Dominica.

Antigua
Porto Rico.

St. Vincent

West Indies.

Dominica, St Lucia.

St. Croix, Jamaica,
' Porto Rico, Virgin Islands.

iTrinidad.

Dominica, St. Lucia.

'fJrenada.

St. Vincent.

St. Vincent.

St. Lucia.

Barbuda, St. Kitts

MKLOLOMllIDAi;.

Root trimmer of canes.

In soil of sugar cane fields.

In soil of sugar cane field.s.

Root trimmer of canes, attacks Leaf feeder on orange, etc.

roots of orange, trimming young
roots and often girdling the tap
root.

Feeds on cacao leaves.

Eats leaves of various ?'////(/« j>ara-

plants. lella

Parasite grub
has been found,
but adult not

known

Dyxa.stidak.

Scavenger.
Feeds on roots of banana. Tunnels into base of

banana suckers.

Ditlis d<yrsat<i>

Feeds on roots of canes and
tunnels into base of cane stalk.

Same as .y. ^iVa)i«s. Tunnels into base of

young coco- nut trees.

lEats flowers of cotton. I

Eats leaves of plants.
Eats leaves of plants.

Eats leaves of cacao.

In Barbuda, tunnels into

cane plants.
j
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VETERINARY NOTES.

BOVINE TUBERCULOSIS IN TBE WEST
INDIES.

The inforniatioD contained in this article has been

abstracted from a report by the ^'eterina^y Officer of the

Imperial Department of Agriculture (Mr. P. T. Saunders,

M.liX'.V.S.), on the rer.ults of tests for tuberculosis among
cattle in Antigua.

The investigation was concerned mainly with the

tuberculin test, the essential feature of which is the in-

jection into the animal of a certain serum. If the

animal experimented on is tuberculous, the operation gives

rise to temporary fever. One hundred and si.xty animals

were tested in these trials, and 23' 1 per cent, were shown

to be suffering from the disease. It is a point of some

interest, that out of twenty-five of these animals which were

suspected as being tuberculous, seventeen were reactors: though
a matter of still greater significance is the fact that, of the

135 animals which possessed no physical signs of the disease,

twenty-three were found by the test to be tuberculous. This,

of course, is important, since it shows that an animal may
have tuberculosis without e.xhibiting any of the external

symptoms of the disease.

Several interesting observations were made in the

investigation as regards peculiar local symptoms. In many
cases, in infected animals, a mass of huge size was found

covering the entire neck and shoulder of the animal; in some

instances the growth existed instead, of many small swellings,

each not bigger than a walnut, situated at more or less

regular intervals. These small swellings were found to be

lymphatic glands affected with tuberculosis, and the large

masses were the result of coalescence of the small ones. On
several occasions the presence of tubercle bacilli was demon-

strated in these abscesses. Another glandular swelling

commonly found in reactors, and in others too, was that of

the precrural lymphatic gland, situated in the flank immedi-

ately in front of the stifle joint. In healthy animals this

gland is smaller than a man's thumb, but when diseased

may reach 9 or 10 inches.

An important part of Mr. Saunder's report is devoted

to a consideration of means for the prevention and sup-

pression of tuberculosis. It is emphasized that in any attempt
to eradicate the disease, it is first necessary to know the

extent to wliich it occurs: the tuberculin test was devised

originally as a means to this end. The extent having been

ascertained, the method of procedure will depend upon the

percentage of positive reactions in the flock. Wholesale

slaughter of affected animals is not advocated. The two

generally accepted systems which may reasonably be applied

in the work of eradication are: (I) Professor Bang's system
—

useful when a small percentage of animals (say 15 per cent.

or less) is affected; and (2) the Ostertag system
—valuable

where a large number is diseased.

The essential feature of the Bang system is that the

reactors and the heilthy cattle are kept entirely separate on

the estate. Under no conditions are they allowed to come

into contact; neither in work nor in feeding. The same

oattle minders are not allowed to look after the flocks,

but different men are employed for each. AVhcnever

a calf is born among the reactors it must at once be taken

from its mother, and either put to a healthy cow or brought

up by hand Tuberculosis itself is not hereditary, bat

susceptibility is.

It will be evident that the Bang system allows aflectel

animals to be made use of while the new sound flock is being

built up. Financial loss by the adoption of such a method

as this is therefore reduced to a minimum.
As previously indicated, the Ostertag system concerns

Hocks where approximately half the number react to the test.

The method is to treat the whole flock as being diseased, and

to build up the new and healthy flock by starting only with

the ilew-born cilves which are reared on pasteurized milk,

(Pasteurization consists in intermittent heating at a temper-
ature somewhat below boiling point.) The tuberculin test

is applied to the animals at the age of six months and reactor?

are transferred to the afl'ected flock.

From what has been .said regarding these systems and

the extent of tuberculosis in Antigua, it will be apparent
that the Bang system offers the more convenient lines along
which to eradicate the disease. In making recommendations

for local application, it is pointed out in the report that the

greatest care must be taken when breeding from infected

animals: diseased bulls should be castrated and used a.?

working oxen; affected cows, that is, those cows which ara

not clinically affected, may be bred from, but their c-ilve«

should at once be removed from the source of infection. It?

is better to work diseased cows in the yoke than to employ
them for the production of pen manure, which is one way
of spreading tuberculosis.

A most imiiortant matter of a general nature in con-

nexion with the eradication of tuberculosis is the system of

feeding the animals. Poor feeding lowers natural resistance.

Where animals are fed on molasses 'wash' and oilmeal,

from one large vessel, as is frequently done on estates,

a diseased animal will discharge infective material into the

food which the healthy animal is consuming. In dry

weather, when fodder is scarce and the animals are in lev

condition, this particular form of feeding is very common, and

hence the chances of infection under these conditions ar.i

obviously very great.

!Mr Saunders concludes his report with references to

the disadvantages of overcrowding, and to the importance of

keeping the floors of cattle pens and sheds as clean as possible,

in view of the fact that the germs of tuberculosis are found

normally in the excreta of diseased animals.

Acknowledgement is made of the assistance rendered

by the Government of the Leeward Islands, and by the

planters on whose estates the tests were carried out.

Treatcoent of Common Disease of Poul-

try.
—Useful hints as regards the treatment of common

ailments of poultry are contained in Farmers' Bulletin 528

of the United States Department of Agriculture. In this

it is stated first that all birds showing signs of any specific

disease should be isolated. Colds and roup in poultry

should be dealt with by disinfecting the drinking water as

follows: to each gallon of water add the amount of potassiunx

permanganate that will remain on the surface of a dime.

As regards gapes, it is said that new ground and vigorous

cultivation will often remedy this trouble. Scaly legs is deali

with by the application to the aflectcd parts of vaseline con-

taining 2 per cent, of creolin, after which they are soaked for

twenty-four hours in warm soapy water. The treatment muss

be repeated until the animal is cured. Intestinal troubles

in chicks are treated by the administration of well-boiled

rice mixed with a little charcoal, and also by dissolving 1-5

grains of crude catechu in each gallon of drinking water.

For canker, the sprinkling of a little flowers of sulphur i'X

the mouth and throat of the bird, and the addition of .som )

chlorate of potash to the drinking water is recommended.
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An editorial in Tropical Life for A^iril 1913, cnlls

attention to the scarcity in the supply of soya beans. It
would appear that thi.< is partly the outcome of Eastern and
Wf,-;tern competition. A large supply is reciuired by
Manchuria which has been met from the same sources as
tho.se on which the industry in (Jieat Britain is dependent.
It is suggested in the article that strenuous ett'oi t should be
made in Rritish colonies to extend the cultivation of soya,
beans.

GLEANINGS.

One of the latest publications of the United States

Department of Agriculture is a large scale map showing the

<jUarantine for Te.xas fever of cattle in that country. The

publication should be useful to tho.se who anticipate either

imjKTticgor exporting animals to this part of North America.

The exports from Sicily of citrate of lime for the

months I'ecember 1912, January and February 1913 were,
xo the United Kingdom 3.54, -509 kilos., to the I'nited

States 527,760, to France 275,853, to the Netherlands

202,512, to Austria 70,429, to Germany 9,S21. (From
T)if Heard of Trade Journal, May 1913.)

It is stated in the Ji' ieiv of Applied Ktitomolo'jy for

.\pril 1913, that a useful method for exterminating Hie.s is

to expose a mixture of formalin, milk and water in shallov/

^jjate.s,
or what is better still, to sprinkle the mixture about

4 room in tiny drops of {inch to 1 inch in diameter. In

-his state the Hy readily drinks it. The method lia."» been
ised with sireat succp.ss in India.

The reaping of the c^ne crop in St. Kitt.s is being

rapidly carried on in the Kasseterre di.strict. The Central

Factory results thi.-* year are very satisfactory, the condition

of the canes being superior to that of last season The

Agricultural .Superintendent reports an average yield of

abciut IS tons per acre. The young pane crop is well

advanced and healthy.

A communicalioii received from the Agricultural
Instructor, Nevi.s, states that the cane crop in that island

is now almost reaped. The returns continue to be very

poor, and the young canes throughout the island are sutler-

ing from want of rain. The cotton lands are nearly
all prepared, and a few acres were planted towards the end
of April, but these have all died from the ertVcl> of drought

Manganese sulphate ha.-- on some occasions been found
useful :is a fertilizer. Appli'.;ations at the rate of about
100 ll'. to the acre have been found to stinutlate the growth
of rice. The useful effect of manganese on plant growth is

due most probably to its o.vidizing activity, and its inHuence

ai)on the oxidizing power of plants, micro-organisms and
soil. (From Cinidar No. 75, Kurpau of Soil.*, United

i^tatps r>ppartment of Agriculture.)

According to information received from the Curator of
the Botanic Station, Uominica, the green lime trade with
that Presidency during April was very active. I'rices ranged
up to the abnormally high figure of 25s per barrel, unpacked
in Roseau. Applications have been received at the Agricul-
tural Department fi.r over 35,000 lime plants in response tc-

an offer of 25,(iO(l. In regard to cacao, a consideral>lft

amount oi die-hack is reported, which is believed to be the
indirect effect of the high winds experienced since Christmiis.

It is predicted in Diploimitic and Consular Ht'j)orf
No. 5047—Annual Series, that the competition of Hawaii will

probably be felt in the West Indies, particularly as regards
pineapples, bananas and other fruits, coffee, tobacco, cotton,
sisal fibre and rubber. An exceptional ecnnomic condition
obtains in Hawaii

,
in connexion with the fact that the

population is so small that an unusually large percentage of

directly consumable produce is alile to he exported. Hawaii
also posses.ses the advantage of free commercial entry into the-

United States.

The Annual lieport of the Inspector of Schools oa
Elementary Education in Trinidad, for the year 19111:;,
contains interesting remarks on the teaching of agriculture
and nature study. The suspension of local .school garden
shows appears to have had a dispiriting etfect on teachers,
and energies have been relaxed in regard to outdoor practical
work. C>n the other hand, the theoretical studies appear to
be very satisfactnry, and an encouraging sign is the largely
increased interest that is being taken in collecting specimens
for the .school museums.

The effect ot earthwurni> on ilu- Icrlility of the soil is

referred to in the K.riieriiueiil Situian Uaurd (Vol, .X.WII,
No. G). It is stated in this that investigations cirried on by
the British Government in the valley of the White Nile ia

the Sudan, indicate that the great fi-rtility of the soil in this

valley is largely due U< the work of earthworms. Worm
castings formed iluring a period of six months weighed
239,580 tti. per acre. (Ither observations in I'pper Egypt
indicate that the castings tliert- amounted to 58,785 j>.

during the same si.\ months

Information has recently been received from the Cam-
bridge University Press to the eflect that there will be pub-
lished shortly a book entitled llubber and Rubber Planting,

by Dr. II II. Lock, Assistant Director of Agriculture, Ceylon.
It deals with the history of the use and cultivation of rubber,
its botanical sources, the physiology of rubber and latex, the

diseases, chemistry and manufacture of rubber, and with
rubber planting. The work is likely tf> appeal to manu-
facturers, (ilanters, botanists and botanical students, and to

the general public interested in rubber.
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STUDENTS' CORNER.

JUNE.

Fii!>;t Peiuod.

Seasonal Notes.

Tlie fields of plant canes are now mostly reaped, and this

condition artbrds opiiortunity for the study of several problems

of interest. Regard the fields critically. Has the cutting of

the canes Ijeen done thoroughly? Note the weeds that are

growing, and pay great attention to their habits of growth
and the ways of reproduction; for these matters are of more

importance than names and the mere shape of leaves, Howers

and stems. Distinguish carefully, in the first place, between

annual and perennial weeds. Uemember that it is as

important to keep the headlands of fields weeded ah the

fields themselves, since waste areas provide a source of

infection. Many weeds may also harbour insect and fungus

pests.
What tillage should the fields of cut canes receive? As

regards the manuring of ratoon canes, the Report on Sugar-

cane Experiments in the Leeward Islands, 191 112, should

be read, in which publication will also be found a great

deal of important information on the characters of the

diflerent varieties of sugar-cane that have just been, and

are still prominently before those interested in sugar-estates.

Careful attention will be given, of course, to the article

in this issue on the manufacture of syrup.

A good supply of bamboo and other pots and seed boxes

should be got ready for sowing seeds of cacao, cofi^ee, rubber,

nutmeg, mango and other useful trees and plants as soon as

the rains come in. Nursery beds should be well forked,

manured and prepared for transplanting seedlings. Pots of

seedling cacao and mango should be carefully attended to in

order to have good growing stocks for grafting. Seeds of any
useful forest and other tree should be collected.

In regard to the planting out of lime seedlings, a dull day

following heavy rains is the most suitable climatic condition

under which to carry out the operation. This holds good, in

fact, as regards all transplanting. It is commonly the

practice for the lime plants to be cut back before being

planted out, thereby removing all the young shoots and the

bulk of the leaves. Is it always advisable to remove the

leaves? If the roots have been properly pruned in the

seedling beds little root pruning will be necessary at this

stage. See that the roots are well spread out and that the

soil is firmly pressed down around them. The land should

be kept free from weeds.

On some of the lime trees on ditierent estates, a good
deal of trouble is occasioned by the presence of Dodder

(Cuscuia sp.), and Mistletoe (Loranthus sp.). Find out by
direct observation how these two plants obtain their food-

supply, how they reproduce themselves, and the manner in

which they become distributed.

In connexion with the cacao crop, the final pickings

are being made in many places, and the yields of trees

which have received ditierent treatment, or which have been

growing under diflerent conditions -hould be noticed as far

as possible.

refresh the student's menioiy. the following figures have

been reproduced, which will shi^ v him the difference between

a spore called a conidium, and a spore denominated

ascospore. In point of fact, Fig. 7 represents a thin section

Fig. 7. Section showing Conidia.

of plant tissue with the fructifications of a Colletotrichum

bursting through the epidermis or skin. The detached cells

constricted in the middle, are conidia. The cells in Fig. 7

(and also in Fig. S) are of course greatly magnified. An
ascus containing eight ascospores is seen in Fig. 8. This ascus

has been removed from its position on the fungus body. The

An important investigation is described under Fungus
Notes in this number of the Agricidlural News. In order to

Fig. S. Ascds containing Ascospoees.

differences, other than shape and size, between conidia and

ascospores are: (1) that ascospores, unlike conidia, are sup-

posed to be the result of sexual reproduction (sexual union),

and (2) that ascospores are more resistant and remain

quiescent for a longer time than conidia. Chlamydospores
are particularly resistant spore bodies of nonsexual origin.

They are generally extremely small and covered with a thick

coat.

Questions for Candidates.

preliminary question.?.

(1) What manures are applied in practice to ratoon

canes? What do they contain, and at what rate per acre are

the applications made?

(2) Can Bengal beans be employed as a foodstuff^

If so, why?

intermediate questions.

(1) Contrast the mode of living as exemplified by the

Dodder {Cuscuta sp.) and Marasmius sacckari.

(2) Write a short description of Zapupe fibre.

FINAL QUESTIONS.

(1) r4ive a short account of the recent prices of sugar
and green limes. Endeavour to explain the causes of any
abnormalities.

(2) Mention ten useful hints in connexion with the

preparation of plantation Para rubber.
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FUNGUS NOTES.

RECENT WORK ON THE PARASITES
BELONGING TO TME GENUS

GLOMERELLA.
Of recent years problems in mycology have been

regarded from a much wider point of view than was formerlj-
the case. Particularly is this so in respect to that branch
of the .subject known as p;irasitology. As an illustra-

tion of this new phase, the work of Shaw in India on
Khizoctonia may be cited, and as a still later example, may
be mentioned the recent work on the parasites of the genus
Glomerella, conducted by C. L. Shear and Anna K. Wood of

the United ,States Department of Agriculture. A complete
account of this latter investigation has just been published as

Bulletin No. 2.52 of the Bureau of Plant Industry, and from
this interesting and important paper most of the information
in the following article has been abstracted.

The name Glomerella is applied to the ascogenous
forms of Gla'Csporium or Colletotrichum—form-genera of the

fungi iraperfecti, the parasitic nature of which is well known
in the West Indies. The objects of the work under review
were to study the production of the ascogenous stages, and
to determine the habits and identity of the numerous forms
of Glwosporium and Colletotrichum found upon the same

hosts, and upon different hosts. The method of study adopted
was to observe the behaviour of the ditl'erent forms in the moist
chamber and in pure culture, and to carry out a large
number of cross inoculation tests to find out whether a so-

called species of Glomeralla found on one host, say on the

cotton plant, coukl infect another host, say the avocado, on
which a supposed different species of Glomerella was regarded
a.s being indiviJually parasitic. Apart from its general
interest, the economic value of such an investigation is

readily apparent.
With particular reference to the life history of Glom-

erella it is important to understand that until recently, the

two principal spore forms, conidia and ascospores, have been
described and treated as distinct organisms. As is already

pointedout, the conidial forms are well known under the name
of Glieosjiorium or Colletotiichum. The essential feature of

the work under review is that ascospores, conidia and

chlamydospores or appressoria (resting spores) are shown to

be normal stages in the life-history of the genus. These
facts greatly simplify the generic classification of the forms.

In regard to the thirty-si.\ hosts—of which the names of

some are given later— that have hitherto been considered as

being attacked by thirty six different species of Glomerella, it

has been found that neither morpholcjgical nor physiological
differences can be observed which are sufliciently constant to

be regarded as specific characters. All the diflerent forms
have been referred by the authors to three species of

Glomerella: G. cinyulalu which occurs on thirty-four of the

hosts, <1. (jussyjiii on one (namely, cotton), and G. linde-

mnthiniiuni, on one.

G. cinyulata is exceedingly variable in all its characters.

The cause of this variability is not yet clear. The essential

point about this fungus is that it can often be found to grow
from apparently healthy tissue, which has been washed in

corrosive sublimate. The explanation is that the chlamydos-
pores .send a germ tube down through the epidermis of the
host plant, which lies quiescent until the plant becomes weak-
ened from some physiological cause, when the fungus begins
to develop as a vigorous parasite.

It i.s stated by the authors: 'Inoculation experiments with
fruits have shown that most of the forms from different hosts

will produce the characteristic Glomerella rot on fruits of

other hosts. It is also shown that there is a great variability
in the virility of different races or strains of the fungus from
the same host. In one experiment races from the lemon,

grape and fig produced more serious cases of bitter-rot of apple
than a race nf the fungus derived from apples. These facts

are of great importance in connexion with the selection and

production of d' -ease- resistant varieties of plants.'
It may be added, further, that this is cf immense impor-

tance in regard to mycologicil legislation, in view of the fact

that the disease can apparently spread as easily from temper-
ate countries to the Tropics, as within the Tropics itself It

must also be remembered that G. cinjulata can also be cirried

by any one of thirty-four different species of agricultural

plants, includinsr such diverse forms as palms, oranges, apples,

gooseberries, cacao and arrowroot. Of great economic signifi-
cance is the fact that one species of Glomerella is confined to

cotton This species, it may be added, occurs in the West
Indies and causes the well-known disease, anthracnose.

The production or non-production of the perithecial stage
of Glomerella appears to be a fairly well-marked hereditary
race character. There is no evidence to show that the

production of perithecia is controlled by any of the ordinary
conditions of nutriment or environment, tliough accurate

investigation along this line would possibly lead to results of

great importance
In conclusion, the methods of controlling Glomerella

may be briefly summarized as follows: (1) spraying with
Bordeaux mixture; (2) selection of fungus free seed— particu-

larly valuable in the case of cotton; (3) eradication and
destruction of dead and diseased parts of infected pbints.

The selection and breeding of resistant varieties may
also be practicable in some cases.

ANNUAL REPORT ON THE ROTHAMSTED
EXPERIMENTAL STATION, 1912.

In the introduction to this [jublication, compiled by
Dr. E. J. Russell, Director of the Station, mention is made
first of the fact that the Rothamsted Experiment Staiion
was established in 1813 by the late Sir John Bennett
Lawes. The institution has never been connected with

any external organization, and it has until recently been
maintained entirely at the cost of its founder. By the

provision of the Trust Deeds, the management is entrusted
to a Committee nominated by the Royal Society, the

Royal Agricultural Society, and the Chemical and
Linnean Societies and the owner of Rothamsted. During
recent years several grants have been made from various

sources including the grant of £1,000 by Mr. J. F.

Mason, M.P, for the building and equipment of a bacterio-

logical laboratory; £10,000 given by the (ioldsmith Co., the

income of which is to be devoted exclusively to the investi-

gation of the soil: by the Permanent Nitrate Couimittee,
a grant of £2,000 has been made. Finally, after several

further contributions from private sources, the flovernment
has contributed an annual grant of £2,500, and a further

grant of £3,000 from the Development Fund for the purpose
of extending the Rothamsted plot experiments.

The Rothamsted Experiment Station is recognized as

the institute, in Great Britain, for dealing especially with
soil and plant nutrition i)roblems. SchoUrshipn have

recently been instituted to provide the training and research

work unobtainable at the Universities, and advantage is

frequently taken of Rothamsted by investigators from other
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institutions who require a special knowledge of methods in

agricultural chemistry.
The field experiments, which were begun in 1843, have

on some of the plots been continued without break or altera-

tion up to the present day—for seventy years; it is in)[)ossible
to exaggerate the importance of continuing these experi-
ments without any change, as nowhere else in the world do
such data exist for studying the etlects of season and

manuring npon the yield and quality of the crop, and for

watching the progressive changes which are going on in the

soil 'I'he maintenance, however, of the old data throws
a heavy burden on the Experiment Station. There are 210

plots, and every year 243 samples have to be taken with

proper precaution and put into store for future reference.

In additi'iii, there are made 486 determinations of dry matter.

243 of ash, 170 of nitrogen, fifty of phosphoric acid, and

twenty-four of potash, also 180 deterniinatLons of nitrates,

etc in rain and drainage waters, and seventeen botanical

analyses of hay. This does not include examinations of

soil, the complete grass separations, and other extensive

series of determinations which are made at longer intervals.

All the above determinations, however, are part of a

necessary routine which must be completed before any new

investigations can be undertaken.

It should be remembered that the objpct of the Rotham-
sted expeiiments is to ascertain how the plant grows, and

only indirectly to find the most paying methods in which to

provide nutrients for cultivated plants; hence neither the

nature nor the quantitj- of material applied is to be taken

as indicating the manures which should be used in practice
It may be added in concluding this abstract of the

introduction to the report, that the benefit derived from
Rothamsted is not merely confined to British or even to

European agriculture, for the results of abstract re.search are

frequently of the greatest value in directing and in interpret-

ing the results of soil investigations in the Tropici, and in

many cases the results rf special investigations at Rothamsted
arc directly applicable under tropical conditions.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
Little or no improvement can be reported on the general

condition of the markets during the muntli of April. The

supplies were normal, but the demand slow. Amongst West
Indian products mace, nutmegs and lime oil commanded

slightly higher prices.

GINGER.

At the first spice auction on the 2nd of the month,

ginger was represented by 100 packages of Cochin, which

were sold without reserve at the fcillowing rates: limed

Calicut 40s., and brown rough 30.s. to 31.s. per cwt. A week
later 631 bags of washed rough Cochin were offered, and

bought in at 31s. to 32s. At auction on the 16th, Jamaica was

represented by 110 packages which sold at the following
rates: fair to good common 45s. 6c?. to 49s. 6c/., and bold

middling 53s. to 53s 6d . Some 239 bags of washed rough
Cochin were offered and bought in at 33s. per cwt. On the

23rd no Jamaica was offered, Init cochin was represented by
631 bags, a small part only finding purchasers, 37s. being

paid for cut tips, and 35.<. for brown cuttings; some sales

wore also eificted for rough brown Calicut at 30s. to 31s. per

cwt. Good small cut Calicut was bought in at 45s
;

at

auction on the last day of the month the ofterings were small
and no sales were effected

NUTMEGS AND MACE.

At the first sale on the 2nd of the month, 64 [jackages
of West Indian nutmegs were brought forward and partly
.sold, 84's to 9rs fetching 5}.(l lo 5|rf. per lb., 102'8 to Ill's

5ld. to 5|(i. On the 9th, 277 packages of West Indian were
ottered and sold at the following rates: 75's to 85',s, 6rf. to 6hd.;
8S'8 to 9S's, 5Jd to Gd; 114's to 124's, bid. to Gd. Again
at the auction on the 16th, 9 packages of West Indian were
offered and sold at similar rates; 60 packages of limed
Eastern were also sold, 55's fetching 9hd., 68'3 7d., 80's 6hd.
and 98's to 106's, 5id. to 5^rf. At the two concluding sales

in the month similar prices ruled, 46 packages of West Indian

being sold at one and 14 packages at the other, respectively.
For mace there has also been a stea.ly demand. .\t auction
on the 9th, 95 packages of WeM Indian were brought forward
most of which were sold, fair mi.xed to pale fetching 2s. id.

to 2.S-. 7d., ordinary and red 2s. '2d. to 2s, 'M
,
and broken Is. 9J.

to 2s. '2d per lb On the 16th, the offerings consisted of 6

packages of West Indian and 20 packages of Eastern; the

former sold at 2s 2d. to 2s. -id. and 2s. for broken, whilst

for the Eastern 2s. 3d. to 2s 5d. v/aa obtained. At the last

sile there was a continued steady demand, 3 packages of

West Indian selling at 2s. Id. for good pale, and 2s. 2d. to

2s. 3d. for dark red and pickings.

S.\RS.\P.^KILLA.

The month commenced with an increased demand for

grey .Jamaica, which was represented at the first drug
auction on the 3rd of the month by 17 bales, and of native

Jamaica 8 bales. The whole of these were sold, the former

at an advance of from 3d. to id per lb., fair fibrous realizing
from 2.< Sd. to 2s 9rf. per fti. Of the native Jamaica, !<. to

].<. Id was paid for dull red to fair red, in part mouldy.
At auction on the 17th no grey Jamaica was ottered, but

native -Jamaica was represented by 15 bales and Lima
.Jamaica by 5. Of the former 12 bales were disposed of,

9 of which realized, from fair to good red. Is to Is 1(/.

per lb., lid. to ll|d. being paid for fair red, and 8d. to lOd.

for dull mixed tawny. Two bales only out of the 6

offered, found buyers, and these 2 fetched 2» 8d. per Bb.

CASSIA FISTULA, KOL.V AND LI.ME OIL.

On the 3rd of the month 8 b<skets of Cassia

Fistula, fair thin fresh pods from Java, were sold without

reserve at 23s. Kola continues scarce and dear. At auction

at the beginning of the month one bag of fair dried West
Indian halves, part mouldy, realized 4./. per &., and a week
later a few bags of fair dried were ottered at 5d. On the

17th, at auction, 42 Itags from Java were brought forward,
36 of which sold at from i\d. to 4|c? per ft). They were

of ordinary dullish halves, partly broken. About the middle

of the month two cases of hand pressed West India oil of

lime were offered and sold at lis. 6rf. to lis. 7d., and 4

cases of di-stilled yellow to pale were sold at l.v. to is. 2d.

per K).

Cotton growing in the Dominican Republic is referred

to in a recent issue of I'he Hoard nf Tradi; Journal (April 24,

1913). Great expectations were formed of the results of

a trial to grow Sea Island cotton under irrigation, though

political disturbances apparently interfered. Cotton gins are

in operation at Puerto Plata and Monte Cristi, and samples
of Sea Island cotton grown near Barahona have been valued

at lid. to Is. per lb. by Liverpool experts.
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MARKET REPORTS.

London.—Thk Wkst India Cummittkk Circ0Lar,

May 20. 1913; Messrs. E. A. de Pas.s & Co., May

9, 1913.

Arrowkoot— 3ld. to od.

Baiata—Sheet, 2/Hi; block, 2/- per ft.

Beeswax— £8.
Cacao—Trinidad, 70/- to 7!)/- per cwt.

; Grenada, 64/6
to6!t/-; Jamaica, 62/- to 68,-.

Coffee—Jamaica, 7-, - to 74/-.
Copra—West Indian, £28 10s. to £29 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 20f/.

Frdit—No quotations.
FnsTic—No quotations.
Oinoer—guiet. o8/- to 62/-.

Isinglass—No quotations.
Honey—No quotations.
Lime Juice—Kaw, 1/6 to 1/8; concentrated, £24 IDs.;

otto of limes (hand-pressed), 12/'.i.

Logwood—No quotations.
Mace—1/9 to 2/9.
Nutmegs—b^d. to 6d.

Pimento— 2Jrf. to 2grf.

UuBBER—Para, hue hard, 3/9|; fine soft, 3/8; Castilloa,

.'!/ per ft.

Rum—Jamaica, 2;o to 6/- per gallon.

New York.—Messrs.

16. 1913.

Gillespie Bros. &. Co., May

Oacao—Caracas, 14c. to 15c.; Grenada, 14c. to 14Jc; Trin-

idad, 13|c. to Hjjc ; Jamaica, 12c. to 13|c.
Ooco-NUTS—Trinidad and Jamaica, selects, $:!8-00 to J40-00-

culls, J25-00 to $26X0 per M.
Coffee—Jamaica, ]"Jo. to J4ic. per ft.

Ginger- 8] c. to lOJc. per lb.

Goat Skins— Jamaica, 52c.
; Antigua and Barbados, 48c. to

60c. ; St. Thomas and St. Kitts. He. to 46c. per tb.

Gkape Fruit—Jamaica. $275 to $4-00
Limes—§11 -7.") to $l^50
Mace— 50c. to 57c. per ft.

Nutmegs—llO's, ]2i;.

Oranges—Jamaica, $2 50 to $3 50 per box.
Pimento— 4Jc. to 4]c. per ft.

Sugar—Centrifugals, 96". 3'33c. per ft. ; Muscovados. 89°,
2-8:'.c.; Molasses, 89°, 2-58c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant <t Co., May 20^

1913.

Cacao—Venezuelan. $14-40 per fanega; Trinidad, $14-15 to

$14'.")0 per f.mi'j^'a

Coco-nut Oh.— Jli;i per Imperial gallon.
OoFPKE—Venezuelan, 16c. per ft.

Copra-$1-75 per 100 ft.

Dhal—$4 .50.

Unions—$210 to $-_':iO per 100 ft.

Peas, Split—$615 to $(;i;u per bag.
Potatoks—English, $1-75 to $2-00 per 100 ft.

Rice—Yellow, ^bV) to $5-50; White, $575 to $6-00
per bag.

Sdoab—American crashed, no quotations.

Barbados.—Messrs. James A. Lynch i f-^
, Ltd.,

May 17, 1913; Messrs. T. S. Garraway <fe Co.,

May 16, 1913; Messrs. Leacock & Co., May 10,

1913.

ARROwiiooT-$4-75 to S7-50 per 100 ft.

Oaoao—$: '.>0to $14-00 per 100 ft.

COCO-NVTS— $18-00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, none; Cacao manure, $48-00
to $DO00; Sulphate of ammonia, $8500 per ton.

Molasses—No Quotations.
Onions—$103 to $2 --'5 per 100 ft.

Peas. Split—$6 00 to $6-25 per bag of 210 ft.; Canada
$4-40 per bag of 120 ft.

Potatoes—Nova Scotia, $200 to $3 65 per 160 ft.

Rice—Balb-ra, $6-05 to $610 per 190 ft.; Patna, no
quotaticns; Rangoon, no quotations.

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

British Guiana.—Messrs. Wietino i Richtkr. May
24, 1913; Messrs. Sandbach, Parker & Co.,

May 9, 1913.

ARTICLES.



THE AGRIGULTUit4i. NKWa.

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. Xos. 2, 3, and 4, in original paper covers aa issued, price 1». each. Post free. 1«. '2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2s. each
;
Post free 2s. 8d, where complete. (Ill, 2.

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

Volume XIII. No. I:—Containing Papers on cotton and .vgricultuhal eduiatidn, prepared for the recent

Agricultural Conference, comprising:
— The Results of the Cultivation of Cotton in St. Vincent; The

Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont-

serrat; The Manner of Cross-pollination of Cotton in Moutserrat; tlakcllarides Cotton in Montserrat;

The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in

Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer-

ence to the Boys' Secondary School
;
The Need for Higher Agricultural Eilucation in the West Indies;

A Lectureship in Trojncal Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control

and Improvement. Also Inde.>; and Title Page for Volume XII.

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work

on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canea at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2d.; in 1901, No. 13, price 4rf.; (17) General Treatment of Fungoid Pesta. Price id.

in 1902, No. 19, price 4d.
;
in 1903, No. 26, price id. ; (18; Recipes for Cooking Weat Indian Yams. Price 2d.

in 1904, No. 32, price 4d. (25) Ground Nuts in the Weat Indiea. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico M<jla3ses. Price 3d.

in 1903-5, No. 40, price 6d
;
in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the Weat Indies. Price 2d.

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6d.

; (35) Information in regard to Agricultural Banks. Price 4f'.

in 1907-9, No. 62, price 6d.
; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d.

in 1904-5, No. 39, price 4d.
; in 1905-6, No. 46, price 4d.

; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price 4d.
;
in 1907-8, No. 56, price 4d.

;
Price 6d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d.

in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price 4d.
; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4d.

in 1906-7, No. 51, price 4d.; in 1907-8. No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Leaser Antilles, Part I. price (69) Hiiits to Settlers in St. Lucia. Price 6d.

4d.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(71) Insect Pests of the Les.ser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies (in course vf pre-

paration).
The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those

marked 4d., and l^d. for Nos. 40, 41, 44, 4.5, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

3«. 2d. per half-year, or 4,'!. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, vrith title page and indei, 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 <)n application to the Agents.
All applications /or 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. Dulad & Co., 37, Soho Square, W. St. Vincent.- Mr. L. S. Moseley, .Agricultural School.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jartiaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgew.vter, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

Jrtti.'!/i (xuiana.- The 'Daily Chronicle'Office, Georgetown. Anotgtia : Mr. S. D. Malonb, St. John's.

Trinidad: Messrs. MuiK- Marshall &. Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aoenot, BaaseterM.

Tohago : Mr. C. L. Plagemaun, Scarborough. Hevit : Messrs. Howell, Bros., Charlestown.

Grenada :
' The Stores '

(Grenada) Limited, St. George.



Vol. XII. No. 290. THE AGRICULTDRAl NEWS. JvxE 7, 1913.

THE BEST MANURES FOR COLONIAL USE

Ollendorff's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure ^^

Ollendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

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

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

PURE RAW
Linseed Oil

Sbccked in casks or iu cases of 10 gallons each,

Special quotations mode for tj'port trade

OH apjilicatioi) to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

FOB SALE.
THE

SENHOUSE ESTATE.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

Containing 2.50 acres, situated in the Parish o:

St. I'avid bounded with the Castle Bruce Kstate.

For all particulars apply to:-

DONALD O. RIVIEPE,
SOLICIT OR,

(293) OfiMINICA

Containing Paper.s on suuvur.wK em'ERI.ments in

RlilTi^^ii cuiA.NA, prepared for the reut-nt Agricultural Con-

fetirnce, coiupriising:
—Sugar-cine E\[n.TiiiifiU8 in Hiitish

Guiana, By Professor .J. P>. Harrison, and others; Part I—
Introduction; Part 11.—The Composition of the Soil-water
as affected by Cultivation and .Manuring of the Soil;
Part III.— The Manuring of the Sugarcane: Part IV.—
The Kti'tcts of Cultivation and of .Manure." on the Soil of

the Manurial I'lxperinient FithW; P.irt V.— A'arietits of

Sugar-cane.

Prir.fo^ 'il: O-Knp of A ili'ir'd Reporter, 4 High Street, Bridgetown, Barbados.
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Elasticity of Demand.

ri^J^^
.SOMKWHA'r r)otable circumstance attecd-

jiV^ant on the production of sugar is that

rl^pg tliictnations in the market values, although

they may seriously att'ect the i,'i'Aver, are to a large

extent imperceptible on the side o
'

the consumer. The

recent plethora of production occasioned principally by
a successful season in Cuba, hap, toijether with a certain

degree of speculation, been the tiief cause of a con-

tinued decline in prices, and riie present situation,

howbeit distressing for the smaller manufacturer for

sejjarated from the leading markets, affords a suitable

occasion for considering, in a general way, some of the

economic circumstances surrounding the consumption
of sugar and other kinds of ra\s' material, in relation

to riuctuation in prices.

Ic is important to realize at the outset that sugar,

as such, generally goes to the consumer in remarkably
small quantities compared with those in which it; is

produced, and that it is an extremely cheap com-

modity. The result is, that, although a fall below

the normal of a fraction of a cent per pound may
seriously affect the grower, this drop cannot, under

ordinary circumstance s, be directly felt by the con-

.sumer, unless he buys in bufficiently large quantities
—

ill far laigi-r quantities than can be purchased in

retail tiansactiot's, by individuals belonging to the

midiile and lower classes.

By Considering an opposite procedure that might

conceivably be taken by the retail seller in times of over-

production
— the course of offering larger quantities at

the usual cnneni; price
—we are brought to face the

economic law which constitutes the main theme of

this article. It is highly probable that the adoption
of such a course in the case of sugar, would not lead to

increased demand, but would rather tend to diminish it,

for the demand for sugar at the present time, particu-

larly in Great Britain, is not elastic. To explain exactly

what is meant by this term, it may be well to begin by

observing that one universal characteristic of human
nature is the circumstance that a person's desire for

any commodity, diminishes, other things being equal,

with every increase in his supply of it. The rate of

diminution may be rapid or it may be slow; the

conEumer may be easily satisfied or satisfied only after

greatly increased consumption. If, under existing
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cxtnditions. he is easily satiated, then a small decline

in the retail price of the commodity will cause only

a slight increase in his purchases, and the converse

will be the case if he is satisfied only slowly. Under

the former circumstances, the elasticity of demand is

small; in the latter case it is considerable. It follows

naturally, that when the demand is elastic for a fall

in price, it is also elastic for the opposite rise.

The demand, to-day, in Great Britain for a com-

modity like sugar is not elastic, although it used to be-

when prices were sufficiently high to allow of fluctuation.

Consequently, as already hinted, no fractional diminu-

tion in the price would greatly increase the demand,

and an increase in the amount at the same price would

not increase the number of purchases. The same

principle holds good in England, with a conmiodity

like salt, of which the price is relatively so low as to

cause few people to consider its value, and the majority

would use almost as much if the price rose a little as

they do under present circumstances. In India, however,

the price of salt is relatively high, and in consequence
the demand there is moderately elastic.

The question as to whether the price of a com-

modity ought to be kept at a low and fixed rate,

especially when its supply as agricultural produce

must vary, is not a matter to be discussed in the

present connexion, but it is interesting to note that in

regard to very perishable produce like fruit and meat,

the current supply price must be adjusted in such

a way as to create an elastic demand in order to check

waste during times of over-production.

This consideration leads naturally to the sub-

ject of other uses of certain kinds of raw material

besides that for direct consumption. In regard
to sugar, there is the enormous demand for this com-

modity for ])reserving and for confectionery pur-

poses, and in this direction there exists very consid-

erable elasticity of demand. In times of over-produc-
tion of sugar, it is through source.'^ like these that

the pressure would seem most easily to be relieved.

The demand for sweetmeats, for instance, is pro-

verbially clastic, and the effect of increasing the

quantity at the usual price v.'ould be to attract a far

larger number of purchasers. It must be remembered

in this connexion that the sale of one commodity in

a manufactured form is frequently limited by others,

as for instance, sugar and cacao in the manufacture of

chocolate, and fruit and sugso" in the production of

jam; consequently .i high range of prices for one

commodity, though .accompanied by low values for

a second one may so counterbalance each other as to

render the position a normal one to the manufacturer

though extremely abnormal to the growers.

In dealing with all questions concerning the

demand of the consumer, it is generally easier to obtain

a clearer notion of the circumstances of any case if one

class of society be considered at a time. In regard to

the consumption of sugar, as such, the lower classes

may consume i)er head as much as the rich; but with

commodities like meat, tobacco, tea and spirits, the

elasticity of demand increases rapidly as one descends

from rich to poor. And an interesting factor which
will be seen to enter into the subject here is

that of grade and brand. The reflections already

expressed in regard to the demand for sugar will be

understood to have had reference to the regular coii-

sumers of one grade, though some elasticity of demand
will be found to exist in connexion wioh the various

preparations of this article, as in the consumption of

syrup or fancy molasses, muscovado and crystals.

Even amongst the rich an elastic demand can be

created by grade and brand. But this often depends

upon the existing degree of sensibility; some people
there are who care little for a refined flavour or a dis-

tinctive appearance, pro\ ided they can get plenty of

the particular commodity. The chief cause of

elasticity of demand amongst the rich is perhaps the

desire to obtain luxuries for purposes of display and

social distinction—a desire which is practically insa-

tiable. This feature of modern civilization is an

important factor in industries which depend on the

production of grapes, tobacco, rubber and similar com-

modities, and is actually potent in the respective

systems of cultivation, as for example, in the pro-

duction of light-coloured rubber irrespective of ite

strength.

The sugar-grower, will be seen, then, to labour

under certain disadvantages of demand that are

absent in the aflfairs of many other producers of raw

material, and the solution of his problems in this

direction and even their exact comprehension are

difficult in view of the fact that his economic position

is so extremely cftmplicated.J Closer, and a more

organized contact with the market and consumer has

followed the introduction of mo'Jern central sugar

factories, and in this direction would appear to lie the

remedy for many cJf the economic difficidtics in the

regulation of supply and demand encountered by

independent growers at the present time.
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SUGARCANE EXPERIMENTS IN THE LEE-
WARD ISLANDS, 1911-lJ.

'I"he form of publication introduced during the previous

year has been adhered to in issuing the present report. The
omission of a large number of tables made it possible to

publish Part I and Part 11 together, in the form of a hand-
book that should be of convenient size both for distribution

and for reference.

Piirt I of the report describes the results of the continu-

ation, during the season 1911-12, of the trials with a large
number of Barbados, Demerara and Leeward Islands seedlinc

canes. Comparison with previous years' reports will show
that three I'.arbados and two Antigua seedlings have this

year been introduced into the general series of experiments;
these have replaced the number of Demerara seedlings which

repeated tests have shown to be unsuited to conditions obtain-

ing in the Leeward Islands. As regards the Antigua experi-
nients with plant canes, the list is hea-led by B. 3922 with

a yield of 6,020 lb. of sucrose per acre This is the first year
that the variety has been introduced into the general series

of experiments. The experience of the present year will

therefore require to be firmly substantiated by subsequent
trials. The variety second on the list was B.459(i, which

gave an average return per acre of Sj.'J'.IO tt). of sucrose. It

yielded an average of 281 tons of cane per acre, and in this

respect was superior to all other varieties. The present is

the fifth occa-ion on which this cane has been cultivated in

these experiments, and it has always occupied a leading

position in the returns. It may therefore be confidently
recommended. Sealy Seedling, which has also in past 3-ears

shown itself suited to the conditions obtaining in Antigua,
came third, with a return of 5,260 lb. of sucrose per acre.

It is of interest to note further, that the sixth cane was
B. 64-50. This variety has given very satisfactory results in

Barbados. In regard to ratoons in Antigua, the first two
canes on the list were B. 4596 and B. 1528; D. 625

dropped considerably in position as a ratoon.

Turning from the results on seedling varieties in

Antigua to the results obtained in St. Kitts, it may be
observed first that the list for this island \ as headed by D. 109

(plant canes). This variety has for years passed given
satisfactory results. In the present series of results it yielded
an average return of 6,640 tt). of sucrose per acre and 32 3

tons of cane per acre: it gave juice nf average saccharine

richness of 184 lb. per gallon. White Transparent came
second with a yield of 6,030 lb. of sucrose, and D.I 16 third

with 5,810 tt). of sucrose. The fourth variety was B 208.

Its juice had an average saccharine ri' hness of 215 lb of

sucrose per gallon. The eighth variety was the one that was
second in Antigua, namely, B.4596. On the whole, this

cane does not appear to be as well suited to St. Kitts con-

ditions as to those obtaining in Antigua. In regard to the
ratoon canes in the St. Kitts experiments, it is pointed out
in the report that in reviewing the resul'..'5 obtained, it .should

be borne in mind that the ratoon canes had been reaped only
from those stations where moderately f.ivourable weather con-

ditions had been encountered. B.1753 headed the list,

followed by B.208, D.625 and B.4596.

Following the practice commenced in the previous year,
a plot of seedling varieties was reaped experimentally
during the year under review, in Nevis. Very unfavourable
weather was experienced in this island during the growing
season. B.459G headed the list, whilst B.376 and B.147
were second and third. It is stated that no great amount of

weight should be attached to these results at present.

One of the most interesting sections of the report
under review is that which shows the returns as regards the

acreage under the different varieties. In Antigua ,the area
under B.147 increased by 1891 acres, whilst that under Sealy
Seedling underwent an extension of 616A acres. White
Transparent decreased by 1,189 acres. This latter circum-
stance is significant, in view of the fact that White Trans-

parent is susceptible to root disease, which is very prevalent
in some parts of Antigua. Change as regards the acreage
under different varieties in St. Kitts is chiefly seen in
a decrease for B.208 and B.147 of 285 and 397 acres,

respectively.

Part II of the report concerns manurial exjteriments.
These have been pursued in past years concurrently with
the testing of varieties. By referring to the discussion and
interpretation of the results of the main series of experi-
ments which were conducted on first ratoon canes, it

will be observed first, that in the phosphate series the
results of the present season again bear out previous
experience, and show that application of phosphatic manures
has, on the average, resulted in decreased yield. The same
result also holds true in the potash series, the application
of this class of manure having in all cases resulted in a
smaller yield Reference to the diagrams on pages 75
and 79 will show substantial pecuniary profits in the
case of the experiments Nos. 13, 15, 16, 17, 19 and 20.
The important fact to bear in mind is that each of these
received varying amounts of nitrogen either as nitrate of soda
or sulphate of ammonia without potash or phosphate. Nitrate
of soda has given better results than sulphate of ammonia.
The effect of dividing the dose of nitrogen has been to give
a lower yield. The experiments with nitrogen and nitrate of

lime, which are described next, have led to the conclusion that
both manures produce small increases of yield, nitrate of
lime giving better results than nitrolim. On the whole, how-
ever, it is considered that nitrolim is not well adapted to the

requirements of ratoon canes under conditions obtaining in

Antigua and St, Kitts.

The remaining piges of the publication deal in an

interesting manner with general considerations relative

to the manuring of sugar canes in the Leeward Islands.
It is pointed out that in most cases rainfall must be
the chief factor which limits the economic application of
manures. Reference is made to the existence of an

equilibrium of food-supply in the soil, the maintenance of

which should be the ultimate aim of the planter. The discus-

sion of these matters may well be given careful consideration

by those who are interested directly or indirectly in the

management of sugar estates.

The report concludes with an account of experiments on
the value of the cultivation ot ratoon canes, and on molasses
as a fertilizer for cane lands. The former investigation led

to the conclusion that the cultivation does more good than

otherwise; whilst in connexion with the molasses experiment,
although an appreciable increase of yield was obtained during
the year under review, it is rightly held that no reliable

inferences can be drawn from one experiment.
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FRUITS AND FRUIT TREES.

FACTS CONCERNING INDIAN MANGOES.
The climatic conditions which have proved to be best

suited to mango culture in India have recently been dealt

with in an article in the Cuha JIaya:iiit for April 1913.

It is pointed out first, that to the mind of the average
northern horticulturist the mango is best adapted to a hot,

humid, and typically tropical region like that of lower

Bengal, whereas the fact is that in India the mango thrives

best in a region like that in the neighbourhood of Saharanpur
at the foot of the Himalayas, where tlie average annual

precipitation is only about 35 inches. Here during the

season when the mangoes are reaching maturity no rain

falls, and the air is extremely hot and dry. It is stated that

this comparatively dry atmosphere, coupled with extreme

heat, has led to the production of mangoes which have made

Saharanpur famous. In this district, a temperature of

100° F. and above may continue throughout the twenty-
four hours of the day during the ripening season. Occa-

sionally, during winter, as much as 12"^ of frost has been

recorded; and herein lies an explanation, that cold snaps,
even with low temperatures, do little harm —indeed may
be very beneficial if they are of very short duration.

In some places in India where mangoes are cultivated,
the precipitation may be as much as 100 inches, but this does
not fall during the flowering season. In this connexion the

circumstance which was pointed out in a recent article in

the Agricultural Neiva may again be coted—that the mango
flower possessing only one pollen-bearing stamen and a .stigma
that is exposed to the weather, always suffers damage if rain

is received during the period of pollination.

Turning from the discussion of climatic conditions in

relation to mango culture in India, the article under con-

sideration proceeds with the subject of soils and the cultiva-

tion of the tree. It is well known that the mango is not par-
ticular in regard to soil, requiring only that it be well

drained and reasonably deep. In India grafted trees are

usually planted 35 feet apart, though some successful growers
have obtained good results by planting at a distance of

20 feet. Holes are dug 4 feet in diameter and -t feet deep,
and the subsoil replaced by some of the surface soil. If

available, a ijuantity of stable manure is placed in

the bottom ol each hole. A very iulereiting feature

remarked upon in connexion with the manuring of the mango
is the practice employed by growers, in fornier years, near

Bombay. Ten pounds of common salt was applied to each

tree in September. This arrested growth in October and
November, and encouraged the formation of flower buds. In
a dry climate this would be unnecessary, but it might pro-
duce good results in an extremely warm aud moist region
where the trees are naturally encouraged to continue grow-
ing all the year round.

-A^niongst the facts presented on the picking and distri-
bution of the fruit mention may be made of the processes of

curing. Each fruit is packed loosely in straw or soft grass,
and laid on a bench in the curing or sweating room, which
must be well ventilated and as cool as possible. In a day
or two they are perfectly ripened and ready for the table. It
is emphasized that great care and attention should be bestowed
upon curing and picking, since this is araptly recompensed by
the improvement in the flivour of the juice For shipping,
the fruits are picked a few days before they are ready ta

drop from the tree, and are packed in baskets of straw, each

specimen being wrapped in soft paper.
The article concludes with a description of some twenty

varieties of Indian mangoes, lleference may be made to the

Alphonse of Bombay, already frequently noted in the Agri-
cultural Sews as one of the finest varieties; to the Bombay
Yellow, of the I'nited Provinces, which ranks so high as
a shipping variety; to the Fuslibewa, one of the largest varie-
ties in cultivation, weighing up to 4 lb.; and lastly to the

Kohitoor, which is regarded as by far the best in quality of
all the Murshedabad varieties. A story is told of this latter

variety. Making Aga Muhammed, who owned a parent tree,
.sent some of the fruits to Itajah Hosseim Ali Mirza Bahadur,
who was a great mango enthusiast. Upon tasting the fruits,
the Itajah offered 2,000 lis. for the tree, which has ever since
remained in his possession.

In reproducing an article that appeared recently in the

Agricultural A'tws on the South American plant, Bedi/chium
colonarium. as a new source of paper, the tjuetnsland Agri-
cultural -hmrual (April 1913) remarks upon a statement
made in this article, namely that the fibre derived from the
new source has been found to be equal in strength to the
best pure .Manila hemp, which is the only fibre that can be
used in the self-binding reaping machine. The above-

(juoted journal states that in i^iueen.sland, ssal hemp ha.s

proved successful as a twine for reapers and self-binders.
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PROBLEMS lU PROPAGATION BY
CUTTINGS.

In continuation of this abstract of Professor Baylpy
Bulfcur's recent lecture (published ii: the Journal of the

Jioi/'i! llnrliiullin-al Soci-tii for March 1913) reference may
be made to some interesting allusions tQ problems of vegeta-

tive propagation offere<l by monocntyledonous plants. Most

jiLople are disposed To think that monocotyls do not propa-

gate by cuttings. To dispel this idea the lecturer proceeded

to describe the developtnent of an Asparagus cutting: the

idea-S involved, however, can he more aptly illustrated to

suit tropical conditions by referring to the propagation of the

sugar cane. 'i"he germination of the cuttings of thi.- plant

were very fully described in a recent issue of the Ai/riciil

tiiriil News (Vol. \U, pp- 158 and 159) and the principle of

development may bo summed uji by saying that growth
consists first in the enlargement of a lateral bud and the

formation underneath it of a new stem from which

arise adventitious roots. It should be pointed out, how-

ever, that in the sugar-cane cutting, root development occurs

first at the nodal zone to supply the preliminary moisture

required to set bud development in action. The essential

feature is that a new plant is produced from each bud, which

is (juickly separated from the cutting by a layer of cork Its

connexion with the original stock is severed. From the

beginning, the monocotyledon di.splays lateral growth; from

the beginning, the dicotyledon has the instinct of terminal

t?rowth, which is always more rapid than lateral development.
The terminal shoot of the dicotyledon extends as the new

plant from the rooted cutting. A lateral bud develops aa

the new rooted plant in the monocotyli'don and the terminal

portion of the cutting dies.

The next important point dealt with in the lecture

was propagation by root cuttings. In the term, 'root

cutting', the true root is referred to. It is pointed out

that this is governed by the same conditions that regulate

propagation by stem cuttings. t)ne thing, however, is differ-

ent. 'I'he tendency for roots tn produce adventitious buds

is not as stmng a.s the tendency "f stems to produce
adventitious roots The cut surface of the dicotyledonous

root cutting generally forms callus as in the stem cutting,

and in this callus the shoot buds will be produced. If not,

the laids may develop from the pericycle from which t-be

daughter roots also arise. It is noted that comparative

experimental work with root cuttings has not been extensive

and that there is much to learn in regard to the stimuli

conducing to shoot formation from roots.

Turning from the subject of roots, attention was given

next to propagation by leaves. After referring to Bryo-

phyllum, and to the function of the swollen lenf in a
fily

bulb, the lecturer goes on to say: 'given the possession of

adequacy of active indifferent cells, that is to say, cells

not already impressed with a definite morphological

destiny, and of a sufficiency of food, ttien in proper
conditions of moisture, aeration, and temperature, any
leaf may be used as a cutting. Nor is the whole

leaf necessary
—

petiole alone, or lamina aloae, or portions

even of these may serve The practice of

using leaf-cuttings was more commonly employed in the past

that it is now; propagation of citron, lemon, and laurel by
this method is of great antiquity. Nowadays, however, it is

restricted Iiy gardeners to a comparatively small number of

facile forms— such, for example, as one finds in KegODia,

Melastomaceae, Gesneraceae, C'rassulaceae, where there is

substance and abundant water in the leaf—soft leaved plants

one may cnll them.'

In continuation, it would appear that the chief difficulty-

which accompanies leaf-propagation is the slowness witb

which, not the roots, but the bud shoots form. This is seen,.

for example, in Ficus claslint, Camellia, and I/oi/a (tirnosa.

The paring of callus does not overcome the difficulty as it

does in the case of root formation from dicotyledonous stem-

cuttings, and it would appear that the subject is deserving of

continued investigation. There is evidence to show ihat

the quality of the food material in the leaf affects shoot

development.

Turning from these matters to the final subject in the

lecture, namely the environmental conditions necessary for the

quick 'striking' of cuttings, it was pointed out that the chief

external stimuli are air, heat and water. Air is often over-

looked and the old canon should always be borne in mind,
'that the sunk end of the cutting should go no deeper tlian is.

sutiicient to maintain it steady in the soil.'

Proceeding with the subject, attention is given to the arti-

ficial methods adopted to ensure quick vegetative development
experimentally at the Royal Botanic Gaidens, Edinlmrgh

The two outstanding lines of practice there may be

termed: (1) under root watering in shade; (2) overhead

watering in sunshine The chief feature of (1) is that the
soil for cuttings overlies a chamber containing water from
which the soil is separated by a layer of air. The water
can be heated to a required degree by the water of the-

heating system circulating in the li inch pipe at the bottom
of the tank, and the moisture rising from the surface of the
heated water ascends through a sparred frame and passe.'t

upwards through the overlying soil. In this way the soil

is kept moist, and any required temperature can be main-

tained by regulation of the valve. It is believed that the-

temperature condition is of paramount importance.
The above method is particularly adapted to plants with

hairy and woolly surfaces. It eliminates the risk of surface-

decay that attends overhead watering in such plants.
The second practice, that of overhead watering in the sun,

is believed to have been borrowed originally from the French.

The method adopted at Edinburgh is as follows. The

cuttings are plunged in sand in an ordinary frame exposed
to full sunshine and watered at short intervals, say every
half hour. The watering may be done automatically or by
hand, but the latter involves frequent opening of the frame.

The soil temperature may rise to an intense degree, but

rtuctuates. Some plants under this treatment 'strike' much
more rapidly than under the first system.

In conclusion, the lecturer drew attention to the-

possible im|iortance of direct sunlight as a factor (irreajiec-

tive of heat unit) in the germination of cuttings, and finally

emphasized the paramount importance of soil temperature in

any considerations concerning the interesting and econom-

ically invaluable practices involved in the subject of his^

lecture.

The results obtained at the Agricultural Experiment
Station, St. Croi.x, with seedling canes raised in that island,

are de.scribed in the St. Croix Aris for April 23, 1913. The-

first table of figures shows the rcsubs obtained during 1911.

The list is heade.l by S.C. 1-2-] which yielded 5,5880). of
sucrose per acre. The resulti of the second year seedlings
are interesting in view of the fact thit S.C. l'_'-l 1, which was.

eleventh in the first year, retained its high position and gave
cane at the rate of 2(> 8 tons per acre during ten months of

growth in a dry )ear. The juice of this cane was found to-

be very rich and pure. In the .second year it was found that

S.C. 12-GO, which was last out of sixty in 1911, rose fron^

this place to thirteenth in 1913.
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WEST INDIAN COTTON.
Jklessrs. WolsDenholiue anii Holland, of Liverpool,

•write as tollows, under dace June 2, with reference

to the sales of West Indian Sea Island cotton :
—

About 300 bales of West Indian Sea Islands have been

sold since our last report, chiefly St. Martin from lid. to

18i/., Barbuda 17'?. and Nevis IGhl to ISrf
,
with a few

St. Croix at ISd. and Barliados at \9d.

The stock has been largely increased with recent

arrivals. Buyers are only disposed to purchase from hand

to mouth, and prices in conteijuence are rather easier

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

Sea Island cotton in the Southern States, for the week

endincf .May 24-, is as follows:—
The sales this week consisted of several planters' crops

at 2Ge. to 32c., amounting to 170 bales. There continues

to be no demand for the remaining stock of odd bags of

otf cotton at the asking prices of Factors, so that with the

exception of the above sales of crop lots the market remains

unchanged, and therefore we have only to renew our last

quotations, viz :

Kztra Fine 28c. to 29c. = \Qd. to IG^d. c.i.f., & o per cent.

•Fully Fine 26c. to 27c. =
14|rf. to 15^(i. „ „ „

Fine 2.5c. = Hid. „ „ ,, „

Extra Fine otr\ .,., _ ,.,, ,

in preparation /

f'""yl'"'°';."**'|lSc.to20c.= 10Rtoll.',d. „ „ ., .,
:n preparation J

- - >

18c. = low.Fine otl in
"|

preparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to May 24-, 1913, were 1 336

^bales, 4,451 bales, and 4,(308 bales, respectively.

Agricultural Credit.—Prussian views have recently

been abstracted in the Ej-periment illation Record for

March 1913, where the legal limitations of mortgage indebt-

edness in relation to the taxable value of lands are dealt

with, together with the possibility of securing credit for

agricultural purpose" at lower rates of interest It is

fre<iuently held to be advantageou.s, to have the mortgage
indebtedness on land constantly increasing. In the article

referred to, however, this view is opposed, and it is main-

tained that economic advancement in agricultural land must

be accompanied by an increase in the investment of circu

lating (working) and fixed capital. This additional demand
is likely to lead to an increase of agricultural credit.

Increases in land values are held to reduce, and not to

increase, the circulating capital; for an agricultural popula-

tion, as a rule, does not grow richer in the same proportion
that the value of the land increases, and every lime the

land changes hands a larger amount of fixed capital must be

invested in order to work it properly. This amount is

usually taken from the circulating capital, and the larger

•credit which this increased land value permits does not

-affect operating capital but only places a higher charge upon

-agriculture.

RECENT VIEWS ON THE UNIVERSITY

QUESTION.
The Iteport of the C unmitcee appointed by ths Board

of Agriculture, Ceylon, to arouse public mtere.'t in the

question of a College of Tropical Agrijulturt- situated in

ihat island, has juA been received, and the following is

a summary of the case which it puts forward:—
(1) A college and not a university is advocated,

though it is contemplated that a college might develop

naturally into a university in tlie course of time.

(2) Proximi'y to the great centres of education and

reseaich in Europe and America is not considered essential.

(3) On the other hand, the pro.ximitv of Ceylon to the

great planting areas in the Eastern Tropics, in tropical

Australia and \n British East Africa is considered an essential

feature of the case.

(4) Great importance is attached to the existence, in

Ceylon, of large areas under diverse cultivations, to the

existence of a dry and wet zone, and to the superiority of

the Ceylon Iloyal Botanic Gardens, which have for years

been the training ground of a considerable number of

agricultural students.

The Ceylon Beport has recently been criticized in the

India Rubljer Journal (May 3, 1913). Reference is also

made in this journal to the Trinidad proposals. The points

adduced may be stated thus:—•

(1) That the Ceylon authorities are not clear as to

what is wanted

(2) It is stated that 'the Trinidad scheme is nonsense.'

(3) This journal is of opinion, however, that 'there is

something to be said in favour of a college or experimental
station on which young men, both in the Tropics and going
from home, might see something of the theory and practice

of tropical agriculture as applied to various products.'

(i) Emphasis is kid upon the importaLce of maintain-

ing a well-trained and active minded start' of lecturers.

In this connexion, close contact with British Universities is

strongly advocated.

In continuation of the subject, a letter, apparently
written by Professor Farmer, of Cambridge, has lately

appeared in Nature. (May 8, 1913). The views expressed
in this communication are as follows: —

(1) It is doubted whether the advocates of the Tropical

University clearly differentiate between a University and

a College of University rank.

(2) The latter, if generously maintained and kept in

intimate contact with British Universities would be, it is

believed, a valuable asset to the JMupire. The former, how-

ever, could not be immediately created, but would have to

grow and justify its own existence.

(3) Sympathy is expressed as regards the West Indies

as a site for the University College advocated, in view of

the geographical situation of the islands and their diversity

of agricultural, climatic and labour conditions.

The general inference to be drawn from the foregoing

opinions wculd seem to be that it would be advantageous

locally, as well as in a wider or Imperial sense, to have

an Agricultural College in the West Indies, and also in

Ceylon, provided that the latter could arrange to cooperate
with well established Universities.

The exact meaning of the reference to 'seeing something
of the theory and practice of tropical agriculture' in (3) of

the second article cited, and the meaning of the terra 'college

or experimental station' in the .same section, is dillicult to

understand, in connexion with serious considerations oa
education.
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MOZAMI'.I(,)UE: ITS AGRICULTURAL UEVKL-
OFMENT. By R. N. Lyne, F.L.S

,
F.R.G.S. T. Fisher

Uiii'in. London. IS.s. 6rf.

The author states in the preface to this volume, that it

does not claim to be a handbook with any pretence to authority

on the aj;riculture of Moziiiibique, but rather an cpiloine of

the conclusions arrived at after eighteen months' examina-

tion of the territory and its agricultural resources, with the

object of revealing Portuguese East Africa to the investor.

In view, however, of the author'^, former positions as

l/irector of Agriculture in Mozambique and in Zanzibar, and

his prtsent aiipointnun: as Director c.f .Agriculture, Ceylon,

the book must be regarded as a particularly valuable and

authoritative source of information.

Starting with a description of the country's splendid

system of rivers and other natural ngricultural advantages,
the author proceeds to point out that the Province is well

placed as regards markets, being to a ceriain extent inde-

pendent of iMirope. Then follows a descriptisn of the

geography of the country of Portuguese East Africa.

Chapter VII relates to the sugar- planting industry.

There are seven factories operating in the Pro\ince of

Mozambique with an ap[>roxiinate output for 1911 of

"27,600 tons of sugar. The adaptability of the Yuba cane to

conditions such us exist in ilozauibique is referred to. On
the subject of the coconut industry, not only does the

author give detailed statistics but also discusses the modus

operandi of planting the trees, and the practice of cutting

awav the lower branches after the plants have been estab-

lished in the plantation
The problem of the future of rubber-planting is of consid-

erable importance, and practical experiesceis advocated before

coming to a decision as regards the investment of capital.

Following this is an accoimt of the cultivation of Ceara

rubber and the tapping of the tree. Carbolic acid, it is

stated, is now being u.sed as a coagulating agent in German
Eist Africa in the place of a 3 per cent, solution of acetis

acid. Continuing the subject of rubber in the following

chapter, we are informed that the chief source in iNfozambique
is the root of a type of Landolpliia, probably I^. Kirldi.

There is an interesting description of the method employed

by the natives in collecting rubber from this species; much
is said, also, with regard to the management of the forests.

The growing of sisal hemp is the next topic which

receives attention and some instructive details are given

concerning cultivation. A subsequent ehapter is devoted to

what is probably the most profitable industry in East

Africa, that of tobacco-growing. Afte" describing the pros-

pects of cotton cultivation, some useful information is given
with regard tc the production of oi! from the seed of the

Trirhilin Eniitim, which grows profusely in Inhambane.

The uses of the cashew tree and nut which, like the above,
is a native of South America, are also •.-xplained. The minor

products of the country
—

groundnuts, rice, wattle, Phor-

mium, Tenax and maize constitute the subject matter of

Chapter Xl\.

With reference to cattle breeding and dairying in the-

Lorenzo Manjues district, it is stated that conditions there

are somewhat similar to those in all tropical areas, 'where'

proceeds the author, 'cattle breeding will never be more
than a subsidiary industry.' This statement, however, would

appear to be somewhat sweeping and open to debate. An

interesting circumstance is alluded to in the same chapter,

namely, that the farther north one travels the fewer is the

number of oxen that is seen to be yoked into a team.

This is supposed to be a result of the enervating intlutnce

of the tropical sun.

There is much to interest the reader in a chapter on

fruit growing. Bananas are not yet cultivated in Mozam-

bique, but it is thought that something might bo eti'ected by
extended trials of this plant. Cood results might also

accrue from the planting of spices such as vanilla, nutmegs
and cinnamon. The authors remarks on these industries

are well worth reading and should interest planters in the

West Indies.

Little is said with regard to the natural forests, in

Mozambique, but conditions in the Province, in this respect,

appear t<i resemble somewhat those existing in British Guiana.

A sparse population is undoubtedly the chief drawback
to the agricultural development of the country, and this

problem is dealt with at some length in Chapter XXIV.

'Tropical Africa abhors bustle' wri'es the author; Thi.s-

temperament, pervading a meagre density of 20 to 30 to

the square mile rendei-s it moderately evident that labour-

supply must be a limiting factor.

The last chapter in the book is reserved for the

discussion of the Fiscal Systers.
There are two appendices; a few notes on Ceara rubber

in East Africa comprising the first, the second being entirely

devoted to the Land Law.
The printing of this book leaves nothing to be desired,

and the author has obtained several good and well selected

photographs. A useful index is provided together with a good

map of the Province, of which the northernmost point is seeu

to be the Fiufuma River, and the most southern, Oro Point,
some .")0 miles south of the port of Lorenzo Marques.

The World's Production of Beet Sugar.—
Practically one-half of the world's supply of sugar is fur-

nished b,y the sugar-beet. An equal (piantity is extracted

from S'Ugarcane. The sugar made from the sugar maple, .

sorghum, palm and other plants, is not enough to be con-

sidered in the world's markets. The sugar from oane is,,

of course, produced in tropical and subtropical eountries.

The greater part of the beet sugar comes from Central

I'^urope Germany leads with over 2 800,000 tons annually.
Next in order oomes Russia with 2,2.50,000 tons, Austria-

Hungary with 1,678,000 tons, France with 783,000, Belgium-
with 312,000, and Holland with 23'.), 000 tons. All these

countries produce sugar for export. The L^nited States-

produces 600,000 tons of sugar from beets. It will be seea

that the culture of the sugar-beet plays a very prominent role

in the agriculture of Northern Europe, and that it occupies
a correspondingly prominen* place in the national economy.

(Form the Journal of the Royal Sofii'ti/ ot Arts, April 2-5,

1913.)

Information received recently from the Agricultural

Superintendent, St. Vincent, shows that weather in that

island was, during May, too dry to enable much progress to

be made in the preparation of lands for planting cotton and

othe* crops. Large nmnbcrs of coconuts have recently beea

imported for planting purposes.
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NOTES AND COMMENTS.

Contents of Present Issue.

The subject treated of in the editorial in this

number is Elasticity of Demand. The considerations

concern mainly the relation of this economic force to

fluctuations in the values of raw material.

(Jn page 195, the recently published report on

.sugar cane experiments in the Leeward Islands,

1911-12, is reviewed, in such a manner as to indicate

the more valuable results that have been obtained.

The concluding article on problems in propagation

by cuttings is continued from the last issue of the

AgriciUtural Neia^, on page 197.

(Jn page 19S will be found presented, in a concise

manner, recent views on the Tropical University

question.

Under the caption Book Shelf, on page 199, will

be found a review of an important work describing

agricultural conditions in Mozambi^jue.

Insect Notes, on page 202, comprise information

on the subject of insects liable to dissemination in

shipments of sugar-cane.

On Page 206 will be found Fungus Notes which
describe recent work on the Panama disease of bananas
in Jamaica. Reference is also made to several new
exotic fungi.

Superiority of Tin Cans over Pots for Seedling
Plants.
An ingenious investigation into the circumstance,

observed in Hawaii, that seedling plant,-; like mango
and avoiado, grow better in tin cans than in earthern-
ware pois, is described by E. V Wilcox in Press
Bulletin No. 41 of the Honolulu E.\-periment Station.

For the practical propagakior the results of the

investigation are of very considerable importance, and
of a characifr highly sugtji-stive.

As a working basis it was supposed that the two
factors involved were differences in evaporation, and
stimulation due to tin and solder in the cans. In the
course of the experiments it was found that
the average evaporation from pots was exactly two and
a half times greater than that from the tin cans,

though as might be expected, in sunshine, the relative

increase was greater for the tins owing to the
more rapid penetration of heat. The soil in a pot
was found to be more exposed to evaporation than
even the greater surface area would indicate. A more

interesting result was the discovery that with the

ordinary pot, •52-3 per cent, of the evaporation takes

place through the top. and 47 7 per cent, through
the side. Funher determinations showed that the

evaporation from a given area is So times as fast through
a free surface of soil, as through the side of the pot.

A continuation of the investigation consisted in
the growing of seedling plants in pots of varying
porosity, and the height and vigour of the plants
increased in regular gradations as the porosity dimin-
ished. It was next found desirable to determine the
loss v( water by transpiration.

This was done by the r=niarkably simple method
of substracting the loss in the tins and pots without

plants from the loss from the tins and pots with plants.
The results showed that the total loss from two

months old plants in pots was approximately the same
as that from two months old plants in tins, the explana-
tion being, of course, that the greater loss by transpir-
ation from the larger and more vigorous plants in the

tins, balanced the greater loss by evaporation from the
soil in the pots. Leaf measurement showed that

transpiration was 16 times greater in the case of the

plants in tins, and therefore they might obviously be
considered as growing more vigorously.

The great advantage of using tin cans rather than

porous pots seems to rest in the fact that in tins it is

easier to maintain a nearly constant moisture content
without a rapid drying of the soil about the growing
roots which naturally follow the horizontal water move-
ment towards the side of the pot.

Finally, in regard to the influence of the presence
of salts of tin and zinc, plants grown in untreated cans
did better than those grown in cans of which the inter-

nal surfaces had been waxed. This result together with
the fact established, chemically, that very dilute
solutions of tin and zinc salts do have a stimulating
influence on plant growth, would appear to be good
evidence in support of the conjecture that the presence
of these salts in the tin can, is a second beneficial factor

which is absent in the cass of its rival the earthcvn-
ware pot.
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A West Indian Court.

A communication has recently been received

from the Secretary of the West India Committee
with reference to the possibilities of arranging a West
Indian Court at the First International Cotton and

Trojiical Products Exhibition to be held in June 1914.

In this letter it is stated that the West India Com-
•iiiittee will be glad to co-operate with the various

Permanent Exhibition Committees in the West Indies,

and with the Imperial Department of Agricu]tur<=, by
taking charge of the Court, and by making the general

arrangements as to details. It is further noted thit

the desirability of having a West Indian Court at the

Exhibition has already received attention in the

Cimdar of iMay (>, 19l:i. Further information is

contained in the letter in reply to an enquiry by the

Imperial Commissioner as to the cost per unit of

space at the Exhibition. This is stated to be 4s. per

square foot, and it is estimated that the minimum
cost at which each individual Colony could participate
would be £50. On the occasion of the Rubber E.'ihibi-

tion the general expenses and space occupied were

as follows: Trinidad and Tobsgo £192, for 13 x 16 feet;

Dominica, £49 KJs., for 10x10 feet; Jamaica £30,
for 10 X 10 feet; British Guiana, £44 19.s. Id. (exclu-
sive of SDace).

Rubber in the Congo.
In an article appearing in Diplomatic and C'on-

sidar Rejmrfs, No. -5043—Annual Series, results are

given of the experimental work carried out in the

Congo, in regard to the planting and maintenance
of rubber vines. This is said not to have met with

much success from a practical point of view. The

Ireh, or Funtumia, was the first species tried, and

great hopes were entertained as to its ultimate success;

many plantations having been established in the

Congo by the State, until ihere are now over 3,500,000
trees. Experiments were also made with Hevea
hrasilicnsis, but this variety failed to give encourag-

ing results, owing, it is believed, to incorrect methods of

tapping. The results, however, obtained by the Malay
States from Hevea have led to a re-awakening of

interest among Congo planters in the cultivation of

this rubber plant. The State-cultivated area has been

increased from 2,920 acres in 1910 to 4,110 acres in

1911, and 780 acres of this area were planted with

Hevea hrasilicnsis, the rest with Funtumia and Mani-
hot glaziovii.

The results produced have been extremely vari-

able, and in certain regions, such as the Mayumbe, the

Funtumia does not seem to flourish well. All the

experiments with it throughout have shown that it

cannot be profitably tapped under the best conditions

of cultivation before eight to ten years' growth. It grows
beat in regions where the rainfall does not exceed 4.') to

-55 inches, and on soil of a mixture of sand and clay. The

coagulation of Funtumia latex appears to be more
•difficult than that of Hevea, andt':2 use of acids does

not give as a rule satisfactory reswlts. Coagulation by
precipitation in boiling water is the system which ha.s

given the best results in the Congo.

A new method of tapping by means of a series of

small boxes set in a circle has been^devised by a British

expert now in the Congo, Dr. Chris^',-and is expected
to yield results in tapping about double those secured

by the vertical incision system. The average results

obtained by the latter en the State plantations of

Funtumia shows 31ft). ot rubber to the acre at one

tapping of seven-year- old trees, whilst the Christy
system can give as much as 97 ft. to the acre.

The number of Manihot trees on the State

plantations in 1908 was 205,081, in 1910 it had fallen

to 125,032.
A further note on the cultivation of rubber in the

Congo will be found in the Agricultural News,Yo\. XII,
No. 280, p. 124.

Fifth Annual Exhibit:on of the Colonial Insti-

tute of Marseilles.

On April 10, IQV-)., the Exhibition of co^Yees,

cacaos, teas, vanilla and sugars which had been opened
to the public during the

pa.st. three months, came to an
end. An account of the final proceedings including,
the distribution of prices and awards, is dealt with at

some length in LExpansion Colonial for May 1913,
and from this source the following notes have been
abstracted.

A considerable part of the information directly con-

cerns the West Indies. In the section dealing with the

reports of the judges, the cacao sent from Martinique,
which obtained a first prize, was described as being very
well prepared and matured, having a clear light violet

colour and wine-hke flavour; it waS a cacao that

should readily find buyers. The Guadeloupe cacao
which was also awarded a first prize was reported
on as being com^josed of well-shaped beans, well

fermented and perfectly mature with a clear browu
colour; though a little acid, it possessed a good flavour.

Several remarks are made in the report upon the

hybrid cacao sent from Reunion. This was stated to

be very high class produce, and the report goes on to

urge the necessity for the French tropical posses-
sions, particularly in West Africa, developing their

cacao industries in a parallel manner to that which has
taken place in the Gold Coast Colony.

The formal lists of prizes at the end of the article

shows that in regard to cacao, three out of the five

grands price were awarded to the French Antilles.

As regards co^'ee, Guadeloupe obtained no less than
three out of the six awards, and Martinique one. The

gold medal for vanilla went to Guadeloupe, and of the

prizes awarded for sugar, the first was obtained by
Martinique.

In conclusion it may be remarked that at this

exhibition the French Antilles appear to have mefc

with very con.siderable success; this is particularly

gratifying in view of th'- fact that they have had to

compete with much larger possessions where agricul-
tural production is conducted on a more extensive

and perhaps better organized scale, thereby affording
a- greater range in the selection of the exhibits.
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INSECT NOTES.

INSECTS LIABLE TO DISSEMINATION

IN SHIPMENTS OF SUGAR-CANE.

The Bureau of Entomology of tbfe United States Depart-

7iient of Agriculture, in Circuiar Ko. 16.5, discusses, from

tlie poiut of view of the cane grower in America, the insects

tliat are liable to be transported in shipments of sugar cane,

particularly in those intended for purposes of plarnting.

In the list of insects presented in the publication under

consideration, there appear references to several species with

which the West Indian planter is familiar; on the other hand,

many are mentioned which do not occur in these islands.

As regards classification, fhe pests of the sugar cane are

grouped under two heads in this list; (1) those which are

foreign to the United States, and (2) those which are native

to that country.

The liability of insect pests to be transported in sugar-

cane intended for planting is a subject worthy of very

careful consideration There have been in the p^ist, instances

in which the dissemination of pests by shipment has occurred,

with the result that serious damage has been brouglit about.

In the present consideration of the subject, it will be advis-

able to deal chiefly with those insects which occur in the

ATest Indies, and to restrict our consideration of cane pests

in other parts of the world to those which might be intro-

duced willi imported sugar cane.

MOTH r.LiiiEns. Perhaps the principal insect pest of sugar-

cane in the West Indies— it is certainly the most widely

distributed— is the motli borer {IJiatioeu sucr/iaralis). This

insect, probably a native of South America, is now known to

occur throughout the sugar growing areas of tropical and sub-

tropical America. The habit of the creature, in the larval

stage, of boring into those parts of fhe cane which are used

for planting, makes it especially liable to be transported in the

manner under consideration, and it seems probable that i-ts

pre.sent distribution is to be accounted for in this way rather

than a.s the result of migration

The giant moth borer [Castnia lii-n^) is known as a pest

c.t .sugar cane in I'.ritish Ouiana, and in Trinidad. The insect

is a native of South Ameiica, its original food plants

apparently having been orchids and orchid-liki- plants. In

addition to sugar-cane, it is known to attack bananas. The

larvae of C'talnia ticus bore into the canes from the base,

extending their tunnels upward, for a ilistancc, sometimes, as

much as 2 feet, and also downwards into the underground

portiims of the plant. The tops are not affected, but they

and the cane trash might harbour the eggs. The greatest

care should be e.xeicised in order to prevent the introduction

of the giant moth borer into any new locality.

wEE\iL r.oi:Li;s. The weevil borers, S/ihe-nophoras

sci-ire":-, and pi'ssibly other species of the genus are of general

occurrence tlu-oughout tropical America. There seems t* be

a strong opinion on the part of many planters that the

weevil borers rarely if ever attack sound healthy caues.

Any st€ms which have been injured by rats or by wind are

liable to attack by these insects. It would seem, therefore^
that perfectly healthy sound canes, .such us should be chosen

for planting, would not be likely to harlioiir the weevil borer.

THK KRo(;uoi'i'EU. Froghoppcrs occur as a serious pest
of canes only in Tiinidad. These insects are often known as

'spittle in-sects' on account of the mass of froth in which the

larvae live. Their natural food is one or another of

the species of coarse grass, and they have adapted them-

selves to canes only after they have increased to consid-

frable numbers on wild grasses near to the canes, when
insufficient natural food compels a parasitic attack on
the cultivated crop. Great care should be exercised to

prevent the introduction of froghoppers into a new locality.

They might not be able to establish themselves in all'

places as pests of sugar-cane, but the serious nature of their

attacks in Trinidad where they have become established

should be taken as a warning by all other sugar-

growing districts. Froghoppers would probably not be

transported with top cuttings since, for the most part, these

insects occur on the roots and at the base of the plants on
which they feed.

SCALE INSECTS AND .M K.vLv-Dit.s. There are two

species of mealybugs and one scale insect of common occur-

rence in the West Indies, which may easily be transported
with sugar-cane cuttings. The mealy bugs are Faeudococua

ralceolariae and F sacc/ian . The scale insect is Aspidi'tua
sacchari. It is probable that if these insects were not intro-

duced into sugarcane fields along with the plants, they
would be of very rare occurrence, and it follows that the

more carefully the plants are selected with reference to their

freedom from the pests, the slighter will be ihe attack in

the fields.

OTHER PESTS. Other insects related to those already
mentioned occur in different parts of the world—moth borers

and weevil borers, though not of the same species as our

West Indian ones, are liable to be disseminated with ship-
ments of sugar cane. In the Hawaiian Islands the leaf-hopper

(Ferldnuella saccharicida) has occurred as a very serious

pest. This insect wxs undoubtedly introduced into those

islands from Australia with shipments of sugar-cane. In

Australia, leaf-hoppers are lield in check by their natural

enemies and they do not often cause serious injury to

sugar cane. For a number of years the losses in Hawaii, as

a result of the attacks of leaf hoppers, amounted to very

large sums, but since the introduction of their natural

enemies these insects have caused much less injury.

soiL-iNii.\BiTiNO BEETLK.S, In the \A'e«t Indies there

are several specifs of beetles which attack the underground

portion of the cane; some of these live in the soil and feed

on the smaller roots, whilst others tunnel into the under-

ground portions of the plant, eating out the interior,

and sometimes extending their tunnels into the stems cen-

siderably above the ground-level. These are not likeliy to

be transported with shipments of sugar-cane, but there is

a possibility of this happening under certain conditions, and
oare should always be taken to guard against it. These soil-

inhabiting beetles have been dealt with in receDt numbers of

the Agyifultiiial Sewn (see Vol. XIL Xos 285-90, March
29 to June 7, 1913) and they will be considered only briefly

on the present occasion. The most important o^' these beetles

is tlic brown hard back of Barbados {I'Ini/hilus sinitki). This

pest occurs only in Barbados and i^ Mauritius, as far as is

known at the present time. In I'.arbados it is of little

importance, lieing apparently well controlled by natural

enemies; in Mauriwus, on the other hand, it has been excess-

ively injurious. The genus Phytalus is a South American

genus, and Fliiitalussmithi has been known in Barbados for-
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>inany years. Its recognition in Mauritius, however, extends

back over a period of only five or six years, and there seems

a very strong probability that this insect was introduced into

Mauritius in shipments of sug^^•cane ior planting purposes.

Other hardbacks related to P/ii/tali(.-< onit/ii. which might be

transported in the fame way are Lachnosterna patruitn in

8t. Kilt.«, and Lac/inosterna sp. in Antigua. The amount of

damage done by these two insects is not known, but it is

possible that if transported to a new locality they might
become serious pests. In St. Croi.x (Danish West Indies),

one of the rhinoceros beetles, Sti-'iti'jus titanns, occurs as

a serious pest in certain years. This is an insect wliich,

under normal conditions, is a scavenger in its habit of feeding,

but it has adapted itself to feed on living plant tissue

under the conditions existing in St. Croix. The insect

tunnels into the base of the plant, and to some distance above

the ground-level; but its tunnels are so large that there

should be no chance of its escaping unnoticed in the case of

sugarcane cuttings. It might easily escape detection in

soil, however, if this were used for packing sugarcane. The

•same might be said of the root borers Diaprejies ahhrevlatux

in BarViados, and Exophthalmus emriens in the Leeward

Islands. These insects attack the underground portion of

the stem, eating out the interior, but they do not extend

their tunnels into the cane above the ground level. The

modern method of packing sugar canes for planting in damp
charcoal is always to be preferred to the use of soil for this

purpose. Not only do the canes arrive at their destination

in better condition, but the danger is avoided of shipping

soil inhabiting insects, which might become serious pests

under new conditions.

Bacteria in the Banana.—A summary of a recent

investigation in America concerning organisms in the banana

and the bio-chemical change.-; that take place during ripening

is contained in the Experiment Statvjii Record, Vol. .X.WIII,

No. 6. In this it is stated that the inner portions of the pulp

of sound bananas are practically sterile, but that the regions

of the inner coats of the peel may be sparsely inhabited by
bacteria. These are held in check during the normally

ripening processes, but subsequently they find conditions

favourable to growth. Since the protective covering of the

fruit is able to resist the invasion of bacteria, the investigator

was led to believe that the most probable channel of entrance

would be the circulation of the plant juice, and suggests that

infection occurs while the fruit is still on the tree. This dees

not appear to have been entirely confirmed by experiment,

and seems to be well worth continued investigation. The

limited experiments with the organism of decay does not

justify the conclusion that it is a specific for banana tissue.

It can be said, however, that the bacillus readily produces

decay, and, to the extent of the trials described, exhibits

a marked tendency towards the specific character.

With reference to the studies on ripening, the following

facts are of interest. It seems that one essential change

during the ripening of the banana is the conversion of starch

into soluble carbohydrates, which con.sist principally of cane

and invert sugars and dextrins. Maltose is not produced.

The enzyme amylase is present in the early stages of ripening

and persists even in the over-ripe fruit. No evidence of

the existence of dextrinase or lactase was obtained, but

a protease was present and oxidase was found during all stages

of ripeness investigated. Sucrase is present in the unripe

stage but is much more intense in the ripened fruit.

Alkalinity retards or inhibits its action. The hydrolysis of

raffinose by banana tissue waa demonstrated conclusively.

CASTILLOA RUBBER IN DOMINICA.
The eighth quarterly tapping of Castilloa trees in the

Dominica liotanic < Jardens having recently been completed,
the Curator (Mr. .Joseph .Junes) has furni.shed this Depart-
ment with information embodying the results that have been

obtained.

It was found that the average yield per tree in four

quarterly tappings during 1911 was for the twenty-one-year
old trees, 1 ft). 7 oz.; for the fourteen-year-old trees, tb.

27 oz.; for the thirteen ye^r-old ones, lb. .3 3 oz. During
1912 the corresponding yields were respectively &. lOf oz.,

It). 1 oz., lb. 11 oz.

The girth of the trees and the number experimented on

can be seen from the following table:—
No. of trees. Age, years. Average girth -3 feet

from around.

1912. 1911. 1912.

4
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GLEANINGS.

The first edition of the prospectus for the Fourth Inter-

national Tiubber and Allied Industries Exhibition (19 1
-t)

h.as

recently been received at this ottice.

The fibre plant, Cdlotrupis proi-tra, on u of the Asclepia-

deae, called sometimes in the West Indies, French cotton, has

bsen found to contain the attive principle called calotropin,
which belong.s to the drugs that acton the heart like digitalis.

(From the- Jnumal of tlie Clii-iiticdl. .Sin-ien/, April 1913.)

The attention of planters and others may be directed to

the Annual Keport on the Peter's Hall .Medical District,

3)emeraia, for the year 1911-12. It has recently been

published in the form of a Circular in the Ojlin'iil Gaiette^

of the various C'olonial Governments.

It is stated in the Louidarui Planter Sot April 19,

1913, that a certain organization in Germany is planning to

Lave a course of study for sugar factory managers and .super-

intendents. During the summer months, special lectures

will be delivered on the economics of the sugar industry.

It is stated in A>ijjtoiiniti': und Consular Jiejifirls,

No. 5060—Annual Series, that in connexion with the trade

and commerce of St. Pierre and Miquelon, it is interesting to

note that a considerable quantity of flour, tinned provisions
and West Indian rum is imported from Halifax, Nova
Scotia.

A recent press bulletin of the Hawaii Agricultural

Jlxperiment Station advocates the manufacture of silage for

atock feeding purposes in that territory. Among the crops
that are lecommended for use are the following: maize, cane

tops, sorghum, marsh rice, velvet beans, s«y bean.s and

cowpeas.

According t(p '/'/n JJoard
<;/'

Trade .fvnrnal for May t^,

1913, the quantity of rubber exported from Para, Manaos,

Iquitos and Itacoatiara during the first quarter wf 1913 was,
to the United states, .^,0S3,8i^2 kilos.; to Europe, 8,41.5, !(;?<

kilos., makins; a total of U.129 0.5(> kilos. (1 kilo,^

i-2046 th..)

Information has been received from the Curator of the

Botanic Station, Antigua, to the effect that the young cane

crop in that island is decidedly healthy, and more promising
in appearance than it has been, at this time, for some years.
The demand for lime and coconut plants in Antigua is small

compared with that of last year, though several lime nurseries-

are laid out in various parts of the island.

The result of the Trinidad cacao i)rize com[)etition is

given in the I'lniof-Sj'uin (!a:die. for May 28, 1913. These

competitions appear lobe a succ.ssful mean* i^f improving the

cacao cultivati<in of the Trinidad pea.fanlry. Already forty-
three prize.* of a total value of .*1,631 have been awarded to

.-icrrssfnl rompetitors The hii,'he.~t [iri/e was .^911.

It i3 5.tated In' the Curator of the Botanic Gardens^
Dominica, that the Easter cacao crop in that i.-.land is now
over and that, as regards limes, the outlook is promising.
Green limes are selling at 10.<. to 12.<, unpacked. During
the month of May the following plants were distributed from,

the gardens: limes, 5,268; Para rubber, 100; Viudded citrus,

22; grafted mangoes; 8; miscellaneous, 12; making a total of

5,410.

An interesting account is given in the (lardtner'^

Chronicle for May 17 of the digestive juices of i)lants. It

is pointed out that any of these enzymes arc much more

powerful than those of anini;d origin. Thus a mixture of

diastatic and proteolitic enzymes, which may be obtained

easily from the latex of the fig {Fints Coriri) has beea
shown to act on proteins twice as vigorously as the ferment
which occurs in the intestines of animals.

An interesting comparison of sugar production in

Louisiana and Cuba is made in the Aini-rk-xn Swiar
Iiidiistri/ for May 1913 An average of five years' figures
shows that in Louisiana, IGI'9 lb. of sugar goes to the ton
of cane, as against 2293 lb. to the ton in Cuba— a differ-

ence of 6T'4 Mb. in favour of Cuba. The extraction was
16 per cent, in Cuba as c<imi)ared with 1D5 per cent. ir.

Louisiana,

I>n regard to the influence of potash on the elaboration

and degradation of carbokydrates in the higher plants, it is-

stated in the International l!>iiijar Journal for Maj' 1913,.
that an investigation has shown that potash is indispensable
for the elaboration of carbohydrates, for the process of

physiological combustion, fer the transition of substance in

the chlorophyll containing and chlorophyll free cells. Thi»
fact is interesting, in view of the circumstance that large
amounts of potash have not been found necessary ior the

production of sugar by the sugarcane.

Notice of .Judgment No. 21611 of the I'nited States-

De[)artnient of Agriculture concerns a case of adulteratioi*-

and misbranding of Jamaica ginger. The product was
labelled: concentrated essence of Jamaica ginger. Analysis
of a sample of the product by the Bureau of Chemistry
showed the following results: specific gravity at 155°C.
0-8890: non-volatile solids, grammes per 100 c.c. 0'969; ash,

grammes per 10<l c.c 123;alcoliol by volume, 674 per cent.;
La Wall's test for capsicum, positive; Nelson's teat for capsi-

cum, positive: Seeker's test for ginger, positive; caramel, nojie.

Adulteration and niLsbrauding of the product were alleged in

view of the fact that an appreciable quantity of capsicum had
Vicen substituted for Jaraaioa ginger, and because of the

presence of (i04 per cent, of alcohol, the proportion t>f

which was not declared on the label.



Vol. XII. No. 291. THE AOKICDLTDRAL NEWS 205

STUDENTS' CORNER. LIVE STOCK NOlES.

JUNE.
Second Period.

Seasonal Notes.

During May, in several of the islunds, the pollination of

vanilla will have formed an interesting feature of current

agricultural operations. The student has, in sorao instances,

obtained practical experience iu this work. Notes should

be made as to the details of the methods employed.
An instructive procedure would be to construct diagrammatic
drawingi of the unfertilized ovary, and of this organ during
its development into a fruit.

Attention should be given to those facts that will have
to be borne in mind during the curing of the pod. (la the

vanilla fruit strictly speaking a 'pod'?) For how long should

the pods be scalded in water? How are the pods dried, and
what are the characters of the well-fermented fruit? Recent
and important information on vanilla will be found in the

Agrieidtural Xtirs, Vol. XII, p. 116, and in the Report on
the Agricultural Department, Dominica, 1911-12. What is

vanillin? Does coumarin possess any economic significance
in regard to this substance.' (See A;/, icultural News, Vol.

XII, p. 47 [West Indian Products], and p. 116).

The student—particularly the intending final or

intermediate candidate— should direct his attention to the

forthcoming Exhibitions in Great Britain and Canada.
Information should be obtained as to what is being done

locally in regard to the Canadian National Exhibition (see
TJ'^es* Inditx in Canada, 1912) and in regard to the Colonial

Section at the Royal Agricultural Society's Show at Bristol.

What do you know of the arrangement? that are likely to be
made in connexion with the International Rubber Exhibition,
to be held in London, early in 191 If What kind of organiza-
tion is the International Association of Tropical Agriculture,
which will meet at the same time?

Exhibitions afford a means of advertisement, not

only for the individual estate but for the whole island,
and in a wider sense, of the entire region. They further,
induce healthy competition in regard to excellence of

production, and finally, they aid in the matter of keeping
producer and manufacturer in touch with one another.

Questions for Candidates.

Preli.mixary Questions.

(1) fiiven normal weather conditions, state approxim-
ately how many inches in height a cotton seedling grows
during a period of one month.

(2) Are Cru CJru nuts of any value?

Intkr.medute Questions.

(1) Write a short account of the cultivation and

preparation for market, of vanilla.

(2) Contrast the characters of the lint of Sea Island,
Marie Galante, and Sakellarides cotton.

Final Questions.

(1) Explain the dift'erences between the ac'ivities of

the International Bureau of Agriculture, Rome, and those of

the International Association of Tropic al Agriculture.
(2) Write from memory a short account of the chief

root boiers and other grubs in West Indian soils. Explain
the extent of the damage they inllict.

THE CARE OF EGGS.
An extensive investigation has recently been made

by the Bureau of Animal Industry, United States Depart-
ment of Agriculture, into the different environmental con-

ditions which affect the deterioration of eggs. The infor-

mation is published in Bulletin 160 of the Bureau
mentioned. The conclusion is reached that the greatest
deterioration in fertile eggs occurs when they have

undergone a certain amount of natural incubation, as for

example, in the nest of layers. It is strongly emphasized
that infertile eggs, regardless of where they may be kept,
are much more resistant to deterioration than fertile ones.

In fertile eggs, the development of the embryo after twenty-
four hours of incubation, was (f .sullicient proportion to be

recognized when held before the candle, and at the expira-
tion of thirty-six hours, the presence of blood was easily
detected. In infertile eggs, under the same conditions,
a slight shinkage of the contents was the only change which
could be recognized by the eye. The results of all experi-
mental work point to the fact that the production of

infertile eggs is the greatest asset in the attempt to produce
high quality marketable eggs during hot weather. The

summary to the Ijulletin concludes with the following five

rules: (1) give the hens clean nests, (2) gather eggs at least

once daily, (3) keep the eggs in a cool dry place, (4) dispose
of the eggs at least twice a week, (5) kill or sell all mature
male birds as soon as the hatching season closes.

Maize for Dairy Cows.—An article entitled the

preservation and use of maize tor stock feed which is appear-

ing in instalments in the AyiicuUural Joiirn'il oj the Union

of South Africa, contains some interesting quotations about
maize as a food for dairy cows. It is pointed out first that

since milk production calls for a large amount of protein in

the ration and as maize grain is, though exceedingly

palatable to cows, a foodstuti' rich in carbohydrates but poor
in protein, it should not, therefore, form more than one-half

or three-fifths of the concentrated food given to a cow. The

following ration per head per day is taken from the article

referred to, as likely to prove of interest to stock feeders in

the West Indies: maize .silage 35 Bb.; maize and cobmeal 3 lb.;

hay 10 B).; bran 3 Bi
;
cottonseed meal 2 ft.; Chicago

gluten meal 2 Bb.

Information is contained in Diploinatic and Consular

Report, No. 5049—Annual Serie.s, which shows that owing
to their immunity from Texas fever, Indian cattle were being
rapidly imported into Brazil during 1911. This breed,

however, is not now considered .satisfactory stock, and the
Government is determined not to give any assistance in the

way of introducing it. Among European cattle the mortality
from Texas fever is very heavy, and farmers consider the

grant from the Government too small in comparison wi'h the
risk they run in acclimatizing the animals.

One case of anthrax In r. calf has occurred in St. Vincent

during the month of May 1913. The total number of deaths
from other causes amongst domesticated animals in that isl*nd

was eighty- six.
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FUNGUS NOTES.

THE PANAMA DISEASE OF BANANAS.
Those who are interested in the cultivation of bananas

will be aware of the existence of the Panama disease, of its

infectious nature and devastating effect, and of the contro-

versy that has arisen as to the identity of the causative

organism in different parts of the Western Tropics. It may
be remembered that the subject was dealt with at consider-

able length in the Agricultural Neics, Vol. XI, pp. 126, 127,

142 and 143, where available literature on the disease was

summarized and discussed by the then Mycologist to this

Department.
One of the latest additions to the literature on the subject

is a paper in the /liillftin oMhe Dej 'artmerit of A'jriculturt ,

Jamaica, for January 1913, which describes an investigation
of the disease in that Colony, by S. F. Ashby, B.oc, the

Government Microbiologist.

It appears, from this paper, that the typical symptoms
of Panama disease were first observed in Jamaica early in

1912. The cases were of a sporadic nature. Referring to

the external signs observed, it is pointed out that the yellow-

ing of the leaves and their eventual breakage from the

main axis, cannot be relied upon in view of the fact that such

symptoms can often be attributed to drought. A great deal

of attention is given, therefnre, to the internal symptoms and

to the study of the characteristics of the organism which

was isolated.

In regard to the former aspect, it is stated that a section

across the bull> or head of a diseased sucker will show
minute discoloured dots corresponding to the positions of the

vascular strands. The colouring may be yellow, orange,

claret-red, purplcred, and in advanced stages dark-brown.

The writer was able to trace in some cases the discoloured

bundles from the bulbs of the affected suckers through the

connecting necks into the parent root-stocks.

The examination of diseased tissue microscopically
revealed colourless septate hyphae closely adpressed to the

inner walls of the vessels. Hyphae could not be seen outside

the vessels. ^licroconidia were also present in the vessels,

but were never olistrved in quantity sutticient to lead to

the view that they caused serious obstruction.

Cultures were made from different parts of diseased

tissue—from bulbs, roots, leaf-sheaths and stalks, with

strands in all stages of discoloration; and they always

yielded the same fungus. This organism was seen to have

a typical star-like appearance when grown artificially on

media. It produced three forms of spore-bodies: (a) micro-

conidia (similar to those observed in tlie vessels) formed

near the surface or under the surface of the medium, (b)

macroconidia, being, when mature, four-celled, sickle-shaped
and much larger than the microeonidia, (c) chlamydospores
or gemmae (resting spores).

The author therefore describes the fungus as a Fusarium,
the microeonidia being the Cephalosporium stage. That no

perithecial stage was "btained will be carefully noted, since

this circumstance provides the chief point in which Ashby's
results disagree with those of Drost in Surinam.

As well as isolating the parasite just referred to, Ashby
found another Fusarium on decayed banana plants free from

symptoms of Panama disease. This organism was grown in cul-

ture and its characteristics detei^mined with sullicient accuracy
to render the two fungi distinguishable. They are apparently
different species. The Panama disease Fusarium (Fusarium A)

differed markedly from the saprophyte (Fusarium P.) by not

developing a typical Cephalosporium stage, nor sclerotia. An
important diagnostic feature is the fact that the waxy
masses of conidia of species B become dark-blue, especially
on bananas, and look very like the similarly coloured
sclerotia of species A.

No inoculation experiments have yet been performed
with either fungus.

Leaving the purely botanical observations, and passing
over the author's discussion of the literature on Panama
disease*, attention may be given next to the treatment and

prevention of the disease.

As in most other diseases, once the fungus has gained
entrance little can be done to save the plant. The effect of

the fungus is to choke the vessels thereby curtailing the

plant's water supply. It is also believed that a toxin or poison
is secreted by the organism. The fact remains that preventive
measures only are of use Of these, the cultivation of

resistant varieties may be considered first. In this connexion,
the author advocates the planting, in infected areas, of the

Silverskin and Apple bananas, which are edible varieties, and

although susceptible, are much less so to the disease than
Gros Michel. Reference is next made by the author to

the proclamation issued in June 1910 forbidding the impor-
tation of banana plants or labourers' implements from
Trinidad and Central and South America.

As regards the destruction in Jamaica of diseased

plants, it is stated that the boundaries of the affected areas

are fixed at a distance of one chain from the nearest

diseased stool: each tree is cut down and repeatedly charred
and then buried in freshly slaked lime. Although the des-

truction of the plants in this way was as thorough as could be

reasonably expected, enough infected material remained to

make replanting undesirable for a time A small plot on
one area was railed oft" and replanted six months ago;
a number of the young suckers have already shown signs of

the disease. The question is raised as to whether the

Fusarium can live in the soil as a saprophyte. The presence
of sclerotia would lend to support this speculation.

In conclusion, the writer api)ears to attach sufficient

importance to such outbreaks as have alreadj- occurred in

Jamaica as to advocate the introduction of the I'ongo
banana, and the hardy, but much maligned dwjrf banana,
called 'Governor' in Trinidad, which, though somewhat
coarse, is a heavy yielder, and can be carried successfully
tincrated from the West Indies to England, and be readily

accepted by importers.

Ne'W Exotic FutJgi.—It is stated in the Kew Bulletin,

No. 3, 1913, that six new fungi from various parts of the

Tropics have recently been identified at Kew Of those

which are likely to be of the greatest interest in the West
Indies :uay be mentioned (Hi^osporiuia tovo/'hiltan, Wakefield,
which was collected by Mr. F. W. South, H.A., late Mycolo-

gist of this 1 )epartment, in St. Vincent, on the petiole of

the coco-nut palm (Cocas nucifera). The second one of

interest is an Aseomycete, identified as Apion/iorium atrutn,

Massee. This organism was sent from Kuala Lampur
F.M.S., by Mr. C. K. Bancroft. It was found on the dead
branches of Para rubber trees but is not considered as a para-
site. Three of the new fungi described, developed on a small

piece of cattle dung forwarded from Singapore, Straits

Settlements, by Mr. I. 11. Burkill.

* It may, however, be noted in this connexion, that Ashby
regards the disease in Surinam a.s identical with that in Panama,
Costa Ricn. Jamaica and Trinidad, ai\d probably witlitliit in

Cuba.
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An interesting note appears in the same publica-
tion in connexion with Isaria Paffrrsoni, Massee. This

fungus was erroneously stated to be indigenous to the

Gold Coast, the material having been received from that

Colony without definite information. The Kew authorities,

however, have learnt from Mr. Patterson, Government Ento-

mologist, Gold Coast Colony, that the organism was collected

in the island of St. Vincent, West Indies, on the Pentatomid,
Nezera riridula. Specimens of the fungus were recently
received at Kew from the island of Grenada llirough the

Imperial Department of Agriculture for the West Indies.

A new process of timber preservation is described

in the !: rperintent Station Ktrord, Vol. XXVIIl, No. 6.

The preservative is melted paraffin with suspended silica,

combined with a certain percentage of naphthalin. It is

stated that the naphthalin causes expansion of the pores
and ducts of the wood which expels the moisture and

draws in the [.reservative mixture. On cooling, the

mixture forms a solid coating over the interior ducts and

pores. Tests show that it does not leak out, that it is

impervious to water and all organic acid.s, and that it

prevents the entrance of bacteria and fungi, which destroy
the wood tissue.

With reference to Fungus Notes which appeared in

the current volume of the Agricultural iVeios, p. 174, the

statement was made that the CoUetotrichum disease of sisal

hemp appeared to have not been noticed or described in the

Weft Indies. A communication recently received from

Mr. J. B, Korer, A.B., M.A, Mycologist to the Board of

Agriculture, Trinidad, indicates certain references which

were overlooked in the preparation of the article. The
disease has been observed in Antigua, and in Trinidad.

THE EFFECT OF PARTIAL STERILIZ-

ATION OF SOIL.

The following summary of a recent paper, by
Russell and Hutchinson of Rothanisted E.xperimental

Station, published in the Journal of Agricultural
Science, for March I9I3, is taken from the Journal

of the Board of Agriculture for ]\Iay 1913:—
This communication forms the second part of the

report on an investigation of the zoological inhabitants of

the soil, which was suggested by the increase in bacterial

activity and consequently in the production of plant food in

the soil subsequent to the partial sterilization of the soil by

heating, or by the use of certain drugs. The authors con-

sider that the conclusions reached previously have been

confirmed and extended by the continuation of the work.

Fresh evidence is adduced that bacteria are not the only
inhabitants of the soil, but that another group of organisms

occurs, detrimental to bacteria, multiplying more slowly
under soil conditions, and possessing lower power of resist-

ance to heat and antiseptics. In consequence of the

presence of these detrimental organisms the number of

bacteria present in the soil is not dependent merely on the

temperature, moisture content, and other conditions of the

soil. It may indeed show no connexion with them; thus

rise of temperature may be accompanied by a rise in the

number of bacteria, or a fall, or the number may be

unaffected; increase in moisture content has also proved
without action. The number of bacteria depends on the

difference in activity of the bacteria and the detrimental

organisms.

When soil has been partially sterilized, however, the

detrimental organisms are kill<d and the bacteria alone are

left. It is found that increase in temperature, up to

a certain point favours bacterial multiplication.

The detrimental organisms are killed by any antiseptic

vapour, such as that of toluene, or heating the soil to -55°

to GO" C.
; they suffer considerably when soil is maintained

at even lower, but still higher than the normal, temperatures

(e.g., tO° C. for a sufficient length of time). Cooling to low

temperatures also depresses them, although it fails to kill

them.

Once the detrimental organisms are killed, the only way
of introducing them again is to add some of the untreated

soil. 15ut the extent ot the transmission is apt to be erratic,

being sometimes more and sometimes less nearly complete
than at others. The precise conditions governing the

reintroduction have not yet been learned.

The authors provisionally identify the detrimental

organisms with the active protozoa, but as the zoological

survey of the soil is yet incomplete, they do not commit
themselves to any particular organism or set of organisms, or

to any rigid and exclusive definition of the term protozoa.

The increase in the number of bacteria following partial

sterilization by volatile antiseptics is accompanied by an

increase in the rate of ammonia production until a certain

amount of ammonia or of ammonia and nitrate has accumu-

lated, when the rate falls. Thus two cases arise: (1) when

only small amounts of ammonia and nitrate are present; here

the increase in the number of bacteria following on partial
sterilization causes a corresponding increase in the amount of

ammonia and nitrate; (2) when large amounts of ammonia
or of ammonia and nitrate are present, the increased numbers
of bacteria then causing no corresponding increase in the

amounts of ammonia and nitrate. There is a fairly well-

marked limit beyond which the accumulation of ammonia
and nitrate will not go, although bacterial multiplication

may still continue. The limit varies with the composition
and condition of the soil.

Complications are introduced when the soil has been

partially sterilized by heat, because heat affects an obvious

decomposition of the organic matter, thus changing the .soil

as a medium for the growth of micro organisms. The
bacterial flora is also very considerably simplified through
the extermination of some of the species. These effects

become more pronounced as the temperature used is higher,
and the tendency is to reduce the numbers of bacteria.

Maximum numbers of bacteria are found in soils that have
been heated to the lowest temperature necessary to kill the

detrimental organisms (about 60°C.). In this case the

bacterial numbers and the rate of decomposition are similar

to those in soils that have been treated with volatile anti-

septics, and the relations between th^ numbers of bacteria

and the decomposition noted under (1) and (2) above also

hold. No relation was found, however, between the numbers
of bacteria and the decomposition in soils that had been
heated to 100°C. In this case, although the number of

bacteria was at a minimum, the decomposition effected was
at a maximum. When the bacteria are re-introduced into the

partially sterilized soil by the addition of untreated soil, a still

further production of ammonia and nitrate is brought about,
unless too large a quantity of those substances is already

present; but the depression in bacterial numbers that follows,

owing to the detrimental organisms being re-introduced at the

same time, generally does not. check the decomposition owing
to it< having already gone near to the limit before the check

could take effect.
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MARKET REPORTS.

London.—Thb West India. Committkk Cikculae,

June 3, 1913.

Aerowroot—ojd. to orf.

BaLata—Sheet, '2/!»; block, 2/- per ft).

Beeswax— Jsc nuotatHni*.
Cacao—Trinidad, 70/- to 77/- per cwt. ; Grenada, 64 6

to "O/-; J.-imaitvi., no imotations.
Coffee—Jamaica, no iniotations.
OOPEA—West Indian, £•_'! 10s. to £29 15s. per ton.

CoTToy—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 16^'/. to I'M.

FBriT—No quotations.
FcsTic—No quotations.
Oinoer—Quiet.
Isinglass—No quotations.
HoxEY—No quotations.
Lime Juice^IUw, 1;d to 1/8; concentrated, uasier;

otto of limes (hand-pressed), J 4/.

Logwood—No quotations.
Mace— I/IO to 2/11).

Nutmegs—6W. to 5|d.
PiUE>"TO— Quiet .

KuBBER—Para, fine hard, 3/8; fine soft, 3/7; Castilloa,

2/9 per lb.

Rum—Jamaica, )ii'.\ to 6/- per gallon.

Barbados.—Messrs. James A Lynch i Co., Ltd.,

June 14, 1913; Messrs. T. S. Garraway k Co.,

June 7, 1913; .Messrs. Lk.\Cock it Co., June 6,

191.3.

Arrowroot— 8600 to S7 00 per 100 It.

Oaoao—$1300 to $1400 per 100 tl.

COCO-NUTS—S18-00
Hay—$l:!0 t.. 81-50 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $48'00
to i50'00; Sulphate of ammonia, $82-00 to $85 00

per ton
Molasses—No Quotations.

Onions—$120 to $2-00 per 100 Hb.

Peas. Split— $6 00 to $625 per bag of 210 tb.; Canada,
$5 50 to $6 00 per bag of 120 tb.

Potatoes—Nova Scotia, $2 25 to $3 65 per 160 tb.

Rice—Ballam, $5 05 to $5-40 per 190 tb.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 lb.

British Guiana.—Messrs. Wieting Js Richtkr, June

7, 1913; Messrs. Saxdb.vch, Parker & Co.,

May 9, 1913.

New York.— Messrs. GiLLESPiB Bros, ii Co., May

29, 1913.

Cacao—Caracas, 14c. to 15c.
; Grenada, ISjC. to 14ic; Trin-

idad, 14c. to loc
; Jamaica, 12c. to 13|c.

Ooco-nuts—Trinidad ancl Jamaica, selects, Jf.'iS-OO to $.'!9-00;

cullf, $24 00 to $25 -00 iHT M.
OoFFEE—Jamaica, 12c. to 14c. per tb.

Ginger- 7|c. to lOhc. per lb.

Goat Skins—Jamaica, oUc; Antigua and Barbados, 48c. to
dUc. ; St. Thomas -iiid St. Kitts. 44c. to 46c. per tb.

Obape Fruit—Jamaica, $2 75 to $4 00

Limes-$800 to $lU(iO
Mace—60c. to 57c. per ft..

Nutmegs—llO's, loc.

Ubanges—Jamaica, $3 00 to $3 50 per box.

Pimento— 4;c to 4jc. per tb.

SCOAK— Centrifugals, »6'. 3 33c. per lb.; Muscovados. 89',
2'8:ic.; Ml>la^'ses, 89", 258c. per ft., ail duty paid

Trinidad,— Messrs. GoKDON, Grant Jc Co., Juno 9,

1913.

Cacao—Venezuelan, $l.'i"0 per fanega; Trinidad, $15-00 to

$15-.'J0 pi'r faiifga.

Ooco-nut Oil—$119 per Imperial gallon.
OoFPEE—"Venezuelan, ITic. per tb.

OOPRA—$4-75 per 10(t tb.

Deal—$4 -2.i to $4 50
Onions—$1-(W to $150 ptr 100 lb.

Peas, Split— $li -JO to $t;-L'5 per bag.
Potatoes—English, $2-00' to $250 per 100 tb.

Rice—Yellow, .S5-4M to $5-50; White, $5-75 to $600
per bag.

SuiSAR—American cruahed, no ouotatiom.
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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.
Volunie I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers a.s issued, price Is. each. Post free. Is. '2d;

Volumes II. Ill, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2.s. each
;
Post free 2s. 8d, where complete. (Ill, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII. No. 1:—Containing Papers on cotton .\xj) aoricui,tur.\l education, prepared for the recent

Agricultural Conference, comprising:— The Results of the Cultivation of Cotton in St. Vincent; The
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont-

serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in ilontserrat;

The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manorial Experiments on Cotton in

Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer-

ence to the Boys' Secondary School; The Need for Higher Agricultural Education in the West Indies;
A Lectureship in Tropical .Agriculture: Peasant Acriculture in Grenada: Suggestions for its Control

and Improvement. Also Index and Title ]'ii>;e lur V.'luiue XII.

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

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

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2rf.; in 1901, No. 13, price 4-?.
; (17) General Treatment of Fungoid Pests. Price 4rf.

in 1902, No. 19, price 4d.; in 1903, No. 26, price 4(/.; (18) Recipes for Cooking West Lidian Yams. Price 2d.
in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Alolassea. Price 3d.

in 1903-5, No. 40, price 6d
; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2-/.

in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price 4(1
in 1907-9, No. 62, price 6rf.

; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4rf.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cutton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tiong. Price 2d.
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A B of Cotton Planting. New and Enlarged Edition,
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.

;
Price 6d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) FungusDiseasesof Cacao and Sanitation of Cacao Orchards.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d.

in 1902-3, No. 30 price 4d.
;
in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price 4d. ; in 1905-6, No. 47, price 4d. ; (58) Insect Pests of Cacao. Price 4d.

in 1906-7, No. 51, price 4d. ; in 1907-8, No. 57, price 4d.
; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1908-9. No. 64, price 4d.
;
in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser .Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d.

4d.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(71) Insect Pests of the Les.ser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies {in course vf pre-

paration).

^73) Root Borers and other Grubs in West Indian Soils (/u
roiu'se of pyiparaliun).

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

marked id., and IR for Nos. 40, 41, 44, 45, 49. 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 'Jid. The subscription price, including postage, is

2i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, 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 bo 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 Departmenl :

—
London: Messrs. Dulau i Co., 37, Soho Square, W. St. Vincent: .Mr. L. S. Moseley, Agricultural School.

Barbados: .Advixjate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridoewater, Roseaa.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

£rt«isA CMwirea.-THE 'Daily Chronicle'Office, Georgetown. Anupua: Mr. S. D. Malonb, St. John's.

Trinidad: Messrs. Muir-Marshall i Co., Port-of-Spain. St. Kitts : The Bible and Book Supply AaENOY, BasseteiM,

Tobago : Mr. C. L. Plaoemann, Scarborough. Fevit : Messrs. Howell, Bros., Charles^own.

Grenada :
' The Stobbs '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

OMendorff's Dissolved Peruvian Guano—^or sugar-cane and general use

OhlendorfiF's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

OMendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORPF'S) GUANO WOKKS
Londor: Agency : Dock House, Billiter Street, London, E.O.

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

PURE RAW
Linseed Oil

Stocked ill casks or in cases of 10 gallons each,

Siiecial qiioiatioii-s made for cvport trade

ej/t apjilicatioii to:—
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Indian Corn as a Crop in the

West Indies.

I URIXCj recent years it has become more

and more recognized that a diversification of

I crops gives to any agricultural district or

community a stability whicli is lacking where only
one crop is cultivated. To cite concrete e.xaiiiples,

reference may be made to the condition of the sugar

industry in the West Indies before the breakdown of

the Bourbon cane from the attacks of fungoid disease,

and to the cotton industry in the United States

before the advent of the cotton boll weevil. In

both these instances the ultimate result, however, has

been of benefit. In the West Indies, the cultiv-

ation of cotton has been taken up and a profit-

able industry established, whilst in the United

States, there has followed on the attacks of the

boll weevil a tendency to reduce the ana under cotton,

and to practise a more intensive cultivation of this in

rotation with other crops.

Indian corn is a commodity of great importance
in the West Indies; not only is it largely used in the

feeding of estate animals and poultry, but it also forms

a considerable portion of the staple food of the labour-

ing classes. The islands consume far more than they

produce. In Barbado.'^, alone, the values of the

importation of corn and corn meal amoimted in 1911

and 1912 to a total of £73,198. In 1911, 38,811

barrels of corn valued at £2-5,045, and 3,119,490 ft.

of corn meal worth £3,383 were imported, whilst in 1912,

3.5,94G barrels of corn meal valued at £29,807, and

3,752,740 lb. of corn worth £9,9(i3 were received.

In addition to the imported corn and corn meal
that is consumed in liarbados, it must be borne in

mind that a very considerable amount is produced

locally, the quantity and value of which it is impos-
sible to estimate, since it is grown by peasants chieHy,

though also as a catch crop on large estates.

The figures given above concerning the vulue of

the Indian corn and Indian corn meal, will perhaps
come somewhat as a surprise to many; but when these

values are compared with those brought forward for the

cotton industry in the West Indies, possibly the

surprise of the reader may change into astonishment.
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In a recent number of this journal* was published
a re\iew of the West Indian cotton-growing season

of 1911-12, and by reference to the figures there

presented it will be observed that only one of the

West Indian islands exported cotton of an estimated

alue greater than the value of the imported corn

and corn meal into Barbados during the same year.

This island was St. Vincent, with an exi)oit value

of cotton amounting, in round numbers, to £4(>,o00. If

the figures for Barbados be consulted, it will be seen

that [the value of the cotton produced in that island

was not as much as that of the corn and corn meal

imported. The 1911-12 crop of cotton in Barbados

was of an estimated value of £28,112, whilst the

value of the corn imports was, in 1911, £33,428.

In comparing the value of the cotton returns in

other islands with those for imported corn into

Barbados differences as regards population, of course,

render a strictly parallel comparison impossible, never-

theless the contrast helps to emphasize the importance

of corn as a necessary commodity in these islands.

Turning from these statistical considerations, it

will be desirable next to deal with matters concerning

the actual cultivation of Indian corn. In Barbados,

to refer again to the conditions in that island, Indian

corn is grown chiefly as a catch crop, planted at

wide intervals, in the expectation that the yield will

be some 8 or 10 bushels per acre. There is no doubt,

however, that if planted closer, corn might be made to

yield from -Kl tn ."»0 bushels per acre, and, in fact, yields

approaching these figures have already been obtained

in the Leeward Islands in experimental trials.

To continue the subject in more detail, some of

the advantages, from an agricultural point of view,

attendant on the growing of Indian corn may be

next considered. In the first place, the crop is one

that occupies the land for only a short time—about

three months as a rule;
—it is a useful change plant

in a rotation system; the cost of cultural operations

after planting is small, and on many estates all, or nearly

all the work of tillage might be performed by animal-

drawn implements.

But the crop possesses disadvantages as well. Corn

is rather a gross feeder, and will give the best results

only when the soil is well-prepared and enriched by
a fairly large amount nf pen manure or organic matter;

corn, it is generally believed by planters, makes a very

strong demand on the moisture of the soil, and when

used as a catch crop immediately preceding canes,

*Vol. XTI, p. 22.

sometimes dries out the soil sufficiently to affect ad-

versely the growth of the following crop. ^loreover

corn is attacked by some of the insect pests and

fungoid diseases that iuA st canes, and by certain

insects that also attack cotton, i.e. the cotton boll

worm and the corn- ear worm.

The prmcipal objection, however, on the part of

planters to the production of corn on a large scale has

been the difficulty in curing and storing the grain

If harvested in wet weather the corn has a tendency
to mildew, especially if reaped before becoming fully

ripe, and, later, the stored grain is open to the attacks

of several species of grain-infesting insects.

In an article on another page of the present
number of this journal there will be found an account

of the process of curing grain known as kiln-drying.

This ingenious process makes it possible to provide for

the curing and storing of crops of corn in such a manner

as to entirely eliminate what is actually the principal

objection to Indian corn as a crop in these islands.

The investment of capital in newly introduced

concerns demands a cautious attitude. Nevertheless,

the success, for instance, of co-operative cotton factories

should be an encouragement towards the establish-

ment of co-operative corn factories; for in these

the corn, as soon as harvested, might be dried and

stored, and if subsequently attacked by weevils and

other pests, the grain could easily be passed again

through the driers and the insects exterminated at the

beginning of the attack.

As a result of adopting such a system as this an

excellent quality of locally grown corn might always
be available for local consumption, and, possibly, in

certain islands, for export to other colonies as well.

The expenditure on imported corn would thus be

largely reduced, and an important asset added to the

agricultural resources of the West Indies. Incidentally,

the better quality of the locally grown grain would be

likely to produce important improvements in the

condition of corn-fed animals, and, last but not least,

in the health and vigour of those people who use

considerable amounts of corn for food.

An important consideration not to be lost sight of

in the development of this industry is the bearing on

the yields, and consequently on the profits to be derived,

from careful .selection of the seed corn. This might be

done on a fiiirly largo scale, in the first instance, in the

corn factory where the best ears could be saved for

planting. ].,ater, systematic selection on the estates
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should serve to increase the benttits derived from this

system. The cotton industry itself furnishes good

examples of the benefits to be derived from selection

of seed, and also indicates the lines on which similar

work might be carried out with the crop in question.

F'inally, in addition to cuiing and storing grain,

the corn factorv might also bo augmented with

machinery for grinding, thus providing the means for

producing an e.xceilent iiuality corn meal, from which

a mixed feed (i.e. corn and oats ground together) could

also be easily and satisfactorily prepared.

THE AGRICULTURAL BANK OF EGYPT.
All article is published in a recent number of the

Tronira/ Agriculturist (April lf)I3), on the object and the

work of the Agricultural Bank of Kgypt, from which the

particulars given below are summarized for the benefit of

readers of the Agricultural A'ecv.

THE BANK .VNI) MOXEV-LKNDERS

The Agricultural Bank of Egypt was established by
Lord Cromer some fifteen years ago in order to free the

improvident fellah from llie clutches of the Greek and

Syrian niriney lender, who, titking the fellah's knd as security,

advances him money at the rate of anything between 30 to

50 per cent or more. The Bank was given the support of

the Government inasmuch as that it allowed the iristahnents,

when due, to be collected by the Government tax-collectors at

the same time as the taxes were collected in the villages after

the cotton harvest in October and Xovember. The Bank
has a Board of Directors in London and Egypt, and

a General Manager and head office in Cairo.

LAND VALLK ANh CKEDIT.

According to the statutes of the Bank, no client can

borrow more than £E .500 on the mortgage of his land, and

repayable at the fixed rate of intere.st of 8 per cent in ten

yearly instalments. This was i-ub.«equently altered to

twenty years, and a rate of 9 per cent, for those in arrears

of payment.
As only about 7-5 per cent, of the fellaheen own more

than b acres, nearly all the Bank's work is done with the

small landowcer, even so small a portion as :J-acre being

accepted as security Land, however, is of very high value

in Egypt: no land that will bear even a poor crop of cotton

can be purchased for less than £K 40; and in the older

Provinces, where the soil is very rich, nothing can lie botight
under £E 120, and anywhere near t' wns £E 200 per acre

will be paid llents in these I'rovinces will be from

£E 12-£K 17 per annum. The Bank advances only half

the value of the land, which is generally assessed according
to the Government tax.

METHOli OF .MORTGAGING.

According to the mnde nf procedure for mortgaging land,

the fellah obtains a bank form stating the quantity of land he

owns; how obtained, whether by purchase or inheritance; how
much of the land is previously mortgaged; whether he

himself works the land or if it is rented out; value of the

land; boundaries; reasons for loan: names of heirs; and
various other details. This form hiiving been filled out in

the village, is then signed by the headman and clerk of the

village, who also vouches for the good character of the client.

The form is then sent to the Bank where it is checked

according to the Government Land Kegisters. If it ia found
to be correct, an act of mortgage is then made out, and an
audience fixed for a certain date, and on that date all the
clients of the district will assemble before the Government
Greffier and sign their acts of mortgage, after which they
receive their amounts, less cost of registration The moment
the audience is finished, the names are telegraphed to the
Head OHice, and at once registered in the Government Land
books, or the mortgagee, might get in a second mortgage on
his land, or even sell it to some un.suspecting person.

COLLECTION OK INSTALMENTS,

As regards the payment of instalments, at the expiration
of two months, during which the Government tax-collectors

collect the money, a list of all defaulters is sent in to the

Bank, through the Government, The Bank then sends out
its own collectors to endeavour to induce the defaulters to

pay, and the English Inspectors are constantly visiting the

villages to use their influence and to point out to the fellah

the best way to arrange his payments. The English
Inspectors make a point of seeing the clients individually,
and seeing that justice and fair play is dealt out to the

felkh. As long as everything is straightforward, the fellah

keeps up his yearly payments well: on the whole, the two
chief factors for his getting into arrears seem to be either the

denth <f the original owner and consequent division of the

land amongst innumerable heirs who cannot agree amongst
ihtuiselves as to their share of payment, or the mortgagor
selling Lis land to third parties who cannot agree as to

payment.

DIFFICULTIES OF APPEOPRI.\TION.

If a man gets into arrears, he may re-mortgage his land
for a further period of twenty years, the remaining amount of

his original loan, plus the interest on his arrears being deducted
from his new loan. Otherwise, if he gets into arrears for

two or three years and it is thought not desirable to accept
a re-mortgage, legal proceedings are then instituted for the

appropriation of the land. Owing, however, to the Bank

being a European ('ompany, all its legal work must be
done through mixed tribunals, which causes endless delay:
it takes as long as three years to expropriate a man of .V-acre

of land. If appropriation were swifter the fellah would not

be so inclined to put off the evil hour of payment.

LOANS FOR MANURE AND SEED.

In certain cases the B ink also lends small loans on
note of hand only, piyable in one year, these loans being
chiefly for manure or seed and are nearly always paid up.

A SEVEN I'EI; I'RNT. DI\IBEND.

It will be seen from the foregoing that the Agricultural
Bank of Egypt is a thoroughly sound concern that has done
and is doing a great work for the benefit of the fellah.

But it is also a sound financial business, for though Lord
Cromer looked upon it as a more or less philanthropic
concern, it pays a regular 7 per cent, to its shareholders.

According to the Journal of t/ie Board of Agriculture

(April 1913) there were at work at the end of 1911, 223

cooperative credit associations in the United Kingdom with

an aggregate membership of 22, 0.54, as compared with 81
associatifns and 6.014 members in 1901. Forty five (of
which 18 were urban) were situated in England, one (urban)
in Scotland, and 177 associations (all rural) in Ireland.
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FRUITS AND FRUIT TREES.

GRAPES WITHOUT PIPS.

The point of view followed in the investigation with

which this article deals, was the possibility of devising
methods for increasing the number of pipless grapes on

a normal bunch, not at the expense of the grapes witli pips,
but from flowers which, in the ordinary way, fall without

producing fruit of any kind. An alternative and more novel

asjject of producing table grapes without seed—as has been

done in the case of the orange and other fruits—does not

receive attention in the investigation, inasmuch as its achieve-

ment would appear to be physiologically almost impossible.
The results of the work referred to, carried out mainly

in Italy, are abstracted in the Monthly Bulletin oj Ac/rkul-
tiiral Intellii/ence and nf Plant Diseases for April 1913.

Dealing first veith the causal factors entering into the

production of seedless grapes, it is stated that these had I leen

shown by previous investigations to be as follows; (l)the
presence on the bunch of relatively few fertilized flowers;

(2) possibly the stimulus of the growth of the pollen tube
without actual fertilization; (3) presence in the stock of

a high content of organic nutrients, a condition which is

produced by ringing.
A repetition, in Italy, of experiments similar to those

which led to the above conclusions gave the following
results. The relative number of grapes with and without

pips was not found to be constant, and it was noticeable

that, in bunches where any of the grapes are pipless, the

grapes of both kinds (with and without pips) are relatively

large; the reverse is the case where the pipless grapes are

few in numlier or completely wanting. Hinging was found
to have the etlect of largely increasing the number of pipless

grapes, and the average weight of the grape, with or without

pip.s, is also usually greater in the case of the ringed vines.

The formation of pipless grapes in the place of normal
ones greatly diminishes the production on account of the

considerable difference in weight e.xistirg between the two,
which is shown by the following figures:

—
2,641 pipless grapes, average weight, 0187 gramme
3,240 grapes with pips, „ „ 2130 grammes
The loss which must ensue is therefore very evident.

To prevent it, every effort should be made, especially where

ringing is done, to promote pollination
—

particularly cross-

pollination
—by the following means:—

(1) Grow in the same row, varieties which cross-

pollinate readily; (2) in the glass house, or in garden cultiva-

tion, artificial pollination is often of great assistance;
(3) flowers should be prevented from falling by repeatedly
dusting them with flowers of sulphur.

The adoption of these methods should cause a
maximum number of large grapes with [lips lo lie produced
per bunch, and the development of flowers which would
normally fall, into moderately large pipless fruits.

It is always advantageous to have a small percentage of

pipless grapes on the bunch, in spite of the fact that they
do not contain much sugar.

COST OF SPRAYING CACAO IN TRINIDAD.
At a recent meeting of the Trinidad Board of Agricul-

ture, the Mycologist (Mr. J. B. Borer, A.B., M.A.) presented
a report on the actual cost of spraying cacao derived from
trials made by himself and by different planters.

It is pointed out first that the cost of spraying may be
divided into three classes.- (1) capital account, which includes
all apparatus and machinery; (2) cost of labour used in

mixing and applying the spray; (3) cost of the necessary
materials.

The folldwing figures are next given in regard to the
actual cost of carrying oui the operations. It is stated that
a barrel outfit costing about §50 will spray under favour-
able conditions about 500 trees per day. A set of com-
pressed air knapsack sprayers costing about §100 will do the
same work, so if it is necessary to spray at the rate of 1,000
trees per day, from '5100 to '?200 must be invested in

apparatus.
In regard to labour, one man should be able to spray at

least seventy- five trees per day. Practically speaking, a safe

figure appears to be fifteen men for the spraying of 1,000
trees per day.

The cost of the spraying mixture depends upon circum-
stances. Bordeaux mixture generally costs about .^S per
1,000 gallons. P.ordeaux mixture with 8 lb of arsenate of
lead to the 100 gallons costs SIC per 1,000 gallons. Xicotine-

sulphate solution costs about •'JIO; kerosene emulsion is still

more expensive. On an average, the spray-mixture will be

applied at the rate of about
,' -gallon per tree to that 1,000

gallons of mixture will cover about 1,300 trees.

Taking the figures given above as a basis for calculation,
it is inferreil in the report, that thorough spraying will co.st

about 515 per 1,000 trees per application. This is believed



Vol. XII. No. 292. THE AGllICULTURAL NEWS 213

to be the ma.\imum cost. It is pointed out that if fruit

alone is sprayed the cost will be reduced by one-half or

two-thirds.

In conclusion Mr. Rorer state.s that in Trinidad an
increased number of planters are each year becoming satisfied

that a direct profit is to be obtained by careful spraying.
The general experience seems to be that if the profitable
nature of the operation can only l)e demonstrated conclu-

sively, proprietors are only too glad in take it up.

THE KILN-DRYING OP GRAIN.

Owing to the great interest shown in the West
Indies concerning the drying of grain, especially
Indian corn, a letter was addressed recently by the

Imperial Co.nmissioner of Agriculture to the Chief
of the liureau of Plant Industry, United States

l)epartmcnt of Agriculture, asking for information as

to the process of curing or conditioning grain known
as kilnd-rying. As a result, communications embodying
important facts on the subject have lately been received

from three firms who manufacture drying machinery
employed in this conne.\-ion, and this information has

been included in the following article.

The process of kiln-drying has for it-j piincipal objeot
the removal of a certain amount of the moi.-mre contained in

grain in order that it may not sutler from fermentation,

sprouting, and the development of saprophytic fungi
— the

latter producing mildew and mustiness while the grain
is in storage or in transit between the time of reaping and
its receipt by the consumer.

In northern temperate climates during former years,
maize and other grains have in small quantities been

cured in the field and in barns without the use of artifi-

cial means of drying, with only occasional losses resulting
from the excess of moisture : but when produced in enormoux

quantities, as in the case of the grain larras of the United
8tates and the British Xorth-West, and when rec-ived and
stored in the great grain elevators, it becomes necessary to

resort to some means of protecting the seed from the natural

consequences of the presence of large amounts of moisture.

'i'he principle involved in the kilns or driers is bas»d on
the well-known facts that air may, by cooling, be divested of

a very large proportion of its moisture, and that if this dry,
cold air is heated to a high temperature, it will re absorb

a large amount of moisiure very rapidly on coming into

contact with damp or wet objects, which are capable of

giving up their moisture.

The driers are generally installed in a building specially

designed and used for the purpose The essential parts are:

(1) the machinery necessary for drying the air by cooling it,

for heating it again and for forcing it througk the grain;

{'2) the drying chamber in which the grain comes into contact

with the hot, dry air; (3) the cooling chamber where the

grain, heated by contact with the iiot air, is cooled to

a normal temperature by currents of cold, dry air; and

(4) the machinery necessary for moving the grain from

place to place.
The usual arrangement is to have, at the top of the

building, a '

garner
'

which receives the material to be treated ;

beneath this is the drier, and beneath this, in turn, is the

cooler. The grain is transferred to the garner, and from this

point it passes by means of the necessary spouts, by gravity,
to the heater, then to the cooler and then to the carriers by
which it is transported from the kiln.

The details of the ap|)licatiou of the hot and cold air
to the grain in the drier and the cooling chamber vary in,

different makes of machinery. In some of these machine*
the grain passe^ in a continuous How through the hot air
into the cool, the speed of this process being regulated so
that the desired result is obtained. In others, the drying
chamber is charged with grain, which at the expiration of
the necessary period of time, is passed on to the cooler.

The drier is then again charged. These kilns range, in

capacity, from a few bushels to several thou.sand per hour.
In addition to removing the moisture which is naturally-

contained in grain insufficiently cured, kiln-drying may be-

resorted to for the purpose of conditioning grain which has
become wet by accident, an 1 for destroying insects and
fungi, thus often improving its quality and ettecting a saving:
to growers or dealers.

Seed which has been kiln-dried may be used for [ilant-

ing, since experiments conducted by the officers of the
Bureau of Plant Industry (see Bulletin No. 100, Part III, of
that Bureau) show that the process of kiln-diying does not

impair the power of germination of the grain (wheat in the
trials reported) but rather increases it.

Under ordinary circumstances, air-dried grain contains
an average of 14-1-5 percent, of moisture: any excess over
this percentage is removed by the process of drying—in fact,
the moisture content is usually reduced to something below
this, say, to 11 or 12 per cent., while it may be reduced to aa
amount as low as 8 or even 7 per cent. The greater propor-
tion of the moisttire is, of course, removed in the drier while
the grain is in contact with the current of hot air, but
a certain appreciable amount is got rid of in the cooler bj-
the cold air, which, having been divested of most of its

moisture, absorbs what it can as it is warmed by contact
with the hot grain.

In order to effect the proper drying, the grain has to

be subjected to a temperature of from 100° to 200' F. A.

temperature of 140° to KiO' F. maintained for a short
time is fatal to most, if not all, of the insects and fungi
which are likely to infest grains, while, as is already stated,
the power of germination of the grain is not injured by
this amount of heating.

Ib their application to the needs d the West Indies-

these drying machines would probably be used for drying:
Indian corn so that it uiight be succe.ssfully stored, and for

preventing insect attack on the stored grain, since any
attack or infestation by grain insects eould be remedied by
passing the grain through the driers

The names of the firms that have provided infonnatior>

in this connexion are. The Hess Warming and Ventilating
Co., 708 Tacoma lUiilding. 131 La Salle Street, Chicago^
The Morris Grain Drier Co., 51 Chamber of Commerce,
Milwaukee, Wisconsin; and the Macdonald Engineering Co.,.

549.553 Monadnoek Building, Chicago.

An abstract appears in the Joiiruil of the Chemical Suc-

itty for May 1913, describing the changes which occur in the^

coagulation of the latex of lleivi In-dsiliinii/i when this is left

exposed to the air. It appears that the coagulation is brought
about by an enzyme (probably a protease). Anaerobic

decomposition occurs in those portions which are out of

contact with air, and the presence of an o.xydase is indicated,
to which the name 'hevease' is applied. A fourth factor

consists of changes which occur in the presence of oxygea
(aerobic). These give ri.se to an alkaline mucus which.

causes the latex to become milky.
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WEST INDIAN COTTON.
iiessrs. W'olst.enholine and Holland, of Liverpool,

write as follows, under date June Ki, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last rejjort the business in West Indian Sea

Island has been confined to about 70 bales of Montserrat at

16rf., and 90 bales Jamaica at Hd. The consumption of Sea

Island cotton of all descriptions continues very limited, in

spite ('f the small crops in both America and the West Indies

Spinners are quite indifferent buyers, and their require-

nients being small, they will only offer very low prices when

any specific lots are pressed for sale

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

Sea Island cotton in the Southern States, for the week

ending June 14-, is as follows:—
The market has been very quiet throughout the week

with apparently no demand. Factors are nominally asking

previous prices but are disposed to meet the views of buyers,
not wishing to carry the stock on hand into the next season.

Since the close of the E.\change report, two small crop lots,

10 bales Calais and 8 bales W:H.M., were sold on private
terms for export:

—
Extra Fine 28c. to 29c.

Fully Fine 2Gc. to 27c.

Fine 2.5c.

Extra Fine off) .,,

i in preparation /

Fully Fine off)
} 18c. to 20c.

'in preparation J

Fine off in )

. preparation J

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to June 14, 1913, were 2,106

bales, 5,714 bales, and 4,675 bales, respectively.

18c.

I6d. to IGhd. c.i.f., & 5 per cent.

14|rf. tol.5|d. „ „ „ ,,—
1 i^d

= 10UtollW. „ „ ., .,

= lOH „ ,, „ „

THE WORLD'S COTTON
IN 1912.

INDUSTRY

An article which appears in the Jonrnul of the Royal
Hociety of Arts for May 9, 1913, provides interesting statistics

in regard to the number of spindles that were active, and the

amount of cotton consumed, during 1912.

The world's consumption of cotton during the year referr-

ed to has been placed at 20,.587,000 bales, as compared with

19,013,000 bales in 1911. Hut as is pointed out, these figures
do not rejiresent the total consumption of cotton, for in many
countries, for instance, India, a large amount of this com-

modity is consumed locally and does not pass therefore

through the ordinary commercial channels. It is of interest

to compare these figures with the world's production of

cotton from the crop of 1911, which is stated to have
amounted to 22,297,000 bales of 500 lb, each. This includes

the total production for British India.

The article goes on to say that the number of active

spindles in the world has been estimated at 140,996,000.

In ( I'reat Britain there were .j.5,000,000 active spindles ia

1912, compare! with 45,000,000 in 1900; while the quantity
of cotton consumed incroised from 3,300,000 bales in 1900
to 4,200,000 in 1912 The interesting fact is noted that

the spindles operated in the Uoited Kingdom during the

past 5'ear constituted 39 per cent of all the active mill

spindles in the world, but the quantity of cotton consumed

by them fonued only 21 per cent, of the total.

In considering this figure it must be borne in mind
that it is not truly representative of the place which Great
Britain hold.s as a cottoninariuf,tcturing country, since the

greater pirt of manufactures are of much finer quality than

those produced elsewhere. Only about 20 per cent of the

total quantity of c itton goods manufactured is consumed in

the country, the remainder being exported, chiefiy to India,

China, Turkey, Egypt. Australia, Dutch ?yast Indies, Argen-
tina, and the I'nited States.

As regards the development of the cottonmanufacturing
industry in different countries, the most interesting case

appears to be that of Italy, where the number of active

spindles increased from 1,940,000 in 1900 to 4,580,000 in

1912. It is interesting to note that great progress
has been made in connexion with cotton manufacturing
in British India, which occupied the fourth position in impor-
tance during the year 1912. The manufacture of cotton

is also developing in many of the South American countries.

RAPIDITY OF GERMINATION IN

TOBACCO SEED.
The foUowiuj^ sumniary of results of an investiga-

tion into the intiuence of sulphuric acid, ami of factors

like age and hybridization on the germination of

tobacco seed, appear in Vol. V, No. 5 of the University
of California Publications in Botany:

—•

(1) The action of 80 pir cent, sulphuric acid upon
tobacco seed for lengths of time not over ten to twelve
minutes increases markedly the total amount of germination,
and in certain cases increases rapidity of germination.

(2) The action of concentrated sulphuric acid (sp. gr.

1'84) for periods of time as short as one minute killed

the seed used.

(3) A markedly injurious effect of prolonged washing
with running water after sulphuric acid treatment was noted.

(4) Six, seven, and eight-year-old tobacco seed was
found to give a relatively high percentage of total germina-
tion in most cases.

(5) Rapidity of germination in general was found to

be independent of the age of the seed, and to be characteristic

of the seed of certain species or varieties throughout, and
not characteristic of others.

(6) A certain period of 'after ripening' seemed to be
essential for average germination percentages as shown in

the case of 1912 iV. ac(lwm'l^l varieties Seed taken from

dehiscing capsules on the plants in the field gave very low

percentages of germination in the case of N. m-uminaUi-
varieties alone.

(7) Fl hybrid seed, three years old, gave higher per«

centages of germination than the seed of the parents of tha

corresponding cross and of the same age.

(8) The relation between the germination of parent
and hybrid seed indicated that interesting and possibly

important supplementary results could be obtained by the

germination under controlled conditions of the seed used in

hybridization experiments.
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In cliKsing tlii.s Inok rif questions it may not. iifrhapi!,
be out of place to ask an additional one—How niucii iipplied

chemistry and engineering ought raanageri and overseers to

be acquainted with? The answer to it is,
—at least the infor-

mation in this book.

TIIK CAXE Si'GAR FACTORY : Hy Y J. Scard,

F.I.C. 7'/ie ]\'e<t India Committee. London 191:3.

To those holding junior positions in conne.xion with

sugar cane factories, ihis handy volume will prove extremely
useful The subject matter is arrangeil concisely in the form

of question and answer in a similar manner to that adopted in

the Cater/iixm of Ayrirnltiircil Chev-istri/, by Professor

Johnston, and in the A li C of Cotton Cultimtion of the

IVrnphlet Series of the Imperial Department of Agriculture

fur liie West Indies. As with all works of this type, the use

of the book must be accompanied by a practical acquaint-

ance with the various points dealt witli : it is not a book

to be studied systematically, but to be referred to in times

of difficulty, and at times when the young overseer or

engineer or chemist is not fully conversant with the objects

and principles of any particular operation of which he is in

charge.
In the first section of the catechism, which concerns

the sul'joct of milling, the questions and answers connected

with maceration should jirove particularly helpful. The

second section, on clarification, e.vplains the operations of

liming and the uses of siiliihurous, phnsphoiic and Ciirbouic

acids. The succeeding subject is filtration, followed by
some thirty questions and answers on concentration, which

explain the causes of common difficulties encountered in th'e

management of the multiple effect. In riew of the impor-
tance of the subject, a large amount of attention is given
next to crystallization, and after dealing with the subject

of centrifugalling, the author proceeds to question on

matters of stetim sup()ly, mainly in regard to boilers, heat

units, draught and the burning of megass generally. The

questions are live and to the point, as for example:
—

'(^),
A largo extra fuel consumption is being incurred in

a factory with apparently no reason for it in the machinery

department. What should be don«f

'A. (a) See what is the amount of fibre in the cane

If percentage much below 12 per cent, an explanation is

given. (b) Have the fine gases examined by the cheinist, if not

clone in the regular routine. If thc.<r ^how bad combustion,

cause either faulty furnace or wrong supply of air, (c) Examine

megass analyses. If these show more than 4.S per cent,

water, a cause may be here (d) If these are satisfactory,

have the percentage of ash determined in the megass. The

presence of an undue amount may account for bad results.

(e) If necessary, determine by experiment the water evapo-

rated per lb. megass. If this is below IS lb, per Itj. megass,

condition of furnace unsatisfactory
'

The main portion of the work just reviewed concludes

with a few general references to scientific control, and some

ten pages of questions on distilling rum. Jfost of the latter

are, of course, purely of a chemical nature.

Some useful tables are appended to the main body of

the work, together with a lengthy glo.->sary of technical terms,

which will be found invaluable for purposes of reference,

combining, as it does, technicalities if both chemistry and

engineering.

A FORTHCOMING PUBLICATION ON
THE BANANA.

The origin of this book, which is being published by the

author (William Fawcett, B Sc. F L.S
,

late Director of

Public Gardens and Plantations, Jamaica) was a paper on the

cultivation of the banana read at a West Indian Agricultural
Conference at Barbados under the presidency of Sir Daniel

Morris. The paper was first printed in the IIV*/ Indian

Bulletin, and afterwards in the Hulh-tin of tlie Botanical'

Department, Jamaica.

At the request of the Secretary of the We.~t India.

Committee, due to a further demand, the paper was brought
up to date and republished last year in the WeU India

Committee Circular with very considerable additions and,

several illustraticns. A wish has been expressed in certaia

quarters by those interested in the cultivation of bananas
that these articles should lie put into book form so as to

be convenient for reference The opportunity was taken to

increase very largely the information already given, re-write

much of it, and iidd several chapters on fertilizers, the

banana as a nurse plant nnd catch crop, diseases and pests,
the fibre of species of banana such as .Manila hemp, the

making of alcohol from bananas for industrial purposes,
and other matters A review is also included ol all the

species of banana, wihether wild or cultivated, and notes are

added of botanical and horticultural interest

The consumption of bananas is increasing rapidly year

by year, and consequently more land is continually being-

put under cultivation in every part of the world. Much
use, besides, is being made of the banana plant as a nurse

plant and a catch crop. W'hen the culture is on a commer-
cial scale, it is necessary for planters to enter upon it ir>.

a scientific as well as in a practical manner, just as they do in,

dealing with rubber, sugar, or cacao. This book is intended

to assist such planters in many ways, and also to be a guide
to those who are taking up the culture for the first time.

It is hoped that it may also prove interesting to the general

reader, as it deals with the life-history of the plant, its

cultivation in various parts of the Tropic,^, the immense
value of tie banana as a food both as fresh fruit and alsc>

dried as banana figs or made into flour Another matter of

general interest dealt with is the history of the development
of the fruit trade both in the United States, where it has

assumed enormous proportions, and in Europe where it is!

still in its initial stage.

Some correspondence has passed between the Colonial..

Office and the British Cotton Crowing Association witlk

reference to cables received by the former from the Chair-

man of the Dominior f'oyal Commission, relative to cotton

growing in Australia. The Commission are of opinion that

the question of cotton growing in Australia is worthy of

closer inquiry, and the Commonwealth of Australia offer t»

contribute £.J00 towards ttie expense of an expert to ha seut

out by the Association for the purpose of reporting on the

possibilities of growing high grade cotton in Australia.

The consideration of this question has been deferred,

pending receipt of particulars which, it is understood, are-

coming forward by mail.
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NOTES AND COMMENTS.

Oontents of Present Issue.

The editorial in this number deals with the

subject of Indian corn as a crop in the West Indies.

It is advocated that the area under this crop could be

advantageously extended. One of the chief difficulties

in doing so would be overcome by the introduction of

a .sy.-item
of kiln-drying.

On page 213 the process of kiln-drying of grain is

described in considerable detail.

Under the caption J5ook Shelf, a new work on the

cane sugar factory is reviewed, and a notice appears also,

concerning a forthcoming publication on the banana.

(Jther phases of the University question are

commented on, in the opposite column. The influence

of ijritish Universities in the West Indies is dealt with

OD the next page.

Insect Notes, on page 218, comprise an article on
the biting stable lly, which transmits infantile paralysis.

On page 219 appear two articles entitleii,

respectively, A New Disease of Horses in Panama, and

Interpretation of Milk Records.

Fungus Notes, which will be found on page 222,

<le3cribe a recent investigation into the causes of the

spotting of plantation Para rubber.

Publications of the Imperial Department of

Ag^riculture.

During the past month the Reports on the

Botanic Stations at St. Kitts-Nevis. .Montserrat and
Tortola (Virgin Islands) for 1911-12 have been issued.

These publications, which contain an account of general

agricultural progress, of the results of investigations
with dirt'erent crops and other matters of agricultural
interest, ma}- now be obtained from the Agents of this

Department.
A new and revised edition (1913) of the booklet,

The West Indies in Canada' will be issued shoitly in

lime for the Canadian National E.xhibition to be held

at Toronto in August ne.xt. The great increase in the

number of advertisements sent in this year for

publication would appear to indicate in a very concrete

manner, the increasing usefulness of the booklet in

helping to bring together Canadian and West Indian
interests.

Two new pamy)hlets (Nos. 72 and 7'A) on Lime
Cultivation in the West Indies, and on Root Borers

and other Grubs in West Indian Soils, respectively, are

also passing through the press, together with the

West Indian Bulletin, Vol. XIII, No. 3.

The University Question: Other Phases.

Although the discussion as to the ideal site for the

proposed Agricultural LTniversity, or L^niversity College,
has mainly restricted its considerations to the islands

of Trinidad and Ceylon, several claims have been
advanced in regard to the suitability of continental

areas. The Deinerara Dally Chronicle (June (i, 1913),
whilst admitting the advantages offered by Trinidad,

thinks, nevertheless, that British Guiana has quite
as good, if not better claims. East Africa, too—
according to a letter in Nature (April 24. 1913)—can
offer such a rare collection of favotirable factors as to

justify the immediate establishment of the institution

there.

As already intimated in this journal, the chief

essential conditions for the establishment are: local

diversity of agriculture within a small radius; accessi-

bility to and rapid communication with the United

Kingdom; healthy climate; a progressive local popu-
lation. The matter of raising the requisite funds would
seem to depend entirely upon what communities are

going to reap the most benefit, which in its turn, rests

on the nature and sphere of inHuence of the institution

in question.
From the views that have been expressed it

would appear to be becoming evident that more
than one agricultural college (but each of University

standing) is required, situated in those tropical coun-
tries which can best offer the essential conditions noted
above. JIaximum Imperial benefit might not accrue

from one self-contained institution. In short, there is

strong opinion current—though so far not definitely

expressed
— fur an extension of Cambridge or l^ondon

or of any well-established University to those parts of

the Tropics where each outgrowth might thrive natur-

ally and become fruitful.
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British Universities and the West Indies.

In connexion with the subject juat discussed, it

may be of interest to consider briefly such lines of

action as have already been taken by liritish Universi-

ties to further educational conditions in the \\ est

Indies.

Previous to 1902, the Local Ivxaminationa Syndi-
cate of the University of Cambridge continued to

publish a syllabus for Agricultural Science and for

Botany adapted to meet the circumstances obtaining

only in temperate countries. During the above year-,

however, chietly on the strength of modifications

suggested by the Imperial Department of Agriculture,
a change was made, as is intimated in the following

extract from a letter received from the Secretary:

'The modifications in our schedide for Agricultural
Science (Seniors) suggested for centres in the West

Indies, have now been adopted by the Syndicate; and

I have to thank the Imperial Department of Agricul-
ture for the assistance which they have given us in

this matter.' (See AgricuUund News, Vol. I, pp. 27,

91 and 187.)

Further evidence of the apjireciation, on the part

of British Universities, of the growing requirements of

the Tropics is afforded by the decision some years ago
of the University of London to extend its examinations

to the Colonies. Another case was the afiiliation of

Codrington College, Barbados, to the University of

Durham, and still another, the institution of special

examinations conducted at Queen's College, Demerara,
Haurison College, Barbados, and other schools by the

University of Cambridge.

Facts like these show that a move has already
been made by British Universities for some years : it is

an acceleration of this movement, towards higher

agricultural education, that is the crying need.

Notes on West Indian Oils.

A great deal of useful information is contained in

the Semi- Annual Report for April 1913 on Essential

Oils published by Messrs. Schimmel & Co., of Miltitz

near Leipzig.

The first point of interest is the reference to the

recent isolation of banana oil, constituting the odori-

ferous principle of that fruit. It is stated that during
the course of this investigation amylacetate was

proved to occur in ripe bananas.

"^The next oil referred to is bay oil, and a long
abstract is given concerning the bay oil and bay rum

industry in the West Indies. It is said that the

qualities of the West India oil are still inferior to those

of oil distilled from leaves by perfume manufacturers

in Germany and elsewhere. A short note ap])ears next

in regard to the essential oil of cacao, which was

formerly considered to be identical, or associated with

cacao-red. This assumption, however, appears to be

quite erroneous, for cacao-red is an entirely odourless

body.

Numerous West Indian lemon grass oils have

recently been examined, and these, also are reported on
in the publication under consideration. An interest-

ing point noted is that West Indian oils which had

originally contained from 78 to 80 per cent, of citral,

showed after .some yeais' keeping, a drop of from
-! to -J per cent.

Some months ago an enquiry was made at the

Head Office of the Imperial Department of Agriculture

concerning the supplies of West Indian sandalwood for

distilling purposes, in this connexion it is of interest

to note that the trade in West Indian sandalwood oil

has ijrofited from the advance in jiast Indian oil, to the

extent that sales have been brisker because the West}

Indian oil plays a considerable part in the cheapening
of the East Imlian article. Messrs. Schimmel «.^ Co.
state that they have lately again made contracts for

large parcels of the West Indian article.

The last note of interest in this useful report is

one on vanillin. It is stated that the raw material has

recently become dearer and that few manufiicturers

derive any particular satisfaction from trading in this

article. An interesting discovery bearing on the

subject of vanillin, is the detection of the presence of

this oil in the fiowers of CymnMlcnia alhida, Rich.

(N. O. Orchldaceae). The flowers have a pronounced
odour of vanilla, which was extracted from an ointment-
like substance of most exquisite aroma left behind

after the ilowers had been treated with alcohol and

ether, and the solution dried after precipitating it with

sugar of lead.

Varieties of Soy Beans in Bengal.

The general conclusions reached by Messrs.

Woodhouse and Taylor, in India on the commercial

possibilities of Bensral varieties of soy beans appear at

the end of Vol. V, No. 3, of the Meinoirs of tli.e Depart-
ment of Agriculture in India. It is stated that the

objection raised against the cultivation of this crop in

the plains of Bengal are by no means unsurmountable.
The price of soy bean meal is increasing and the use of

soy beans for food could be extended if the educated
classes appreciated its value as an addition to a rice

diet.

As a field crop, in the plains, it can suitably replace
Urd {Pliascolus tnungo) as a mixed crop with mmze,
in which oase the mai^e must be harvested in

September and the soy beans in Dec-mber. It could
also take the place of the Kulphi (Dolichos bi/iora).

It appears that soy beans find more suitable

conditions for growth, in India, in the hills, than in

the plains, and it is expected that success in

acclimatizing soy beans will not extend, at present, far

beyond the foot of the Himalayas. In the West
Indies the soy bean has not proved a success, and
would not appear to be able to thrive vigorously under

strictly tropical conditions.

The question of variety, however, is an important
one, and the fact that the Bengal strains take .'^ome

200 days to mature, as compared with 1.50 days in the

case of American varieties, would appear to make thei

trial in the West Indies at least interesting
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INSECT NO^ES.

THE BITING STABLE FLY.
For several years past an active canipaij^n Las been

carried on again.st the common bouse fly {Miisfu doinestica).

This has been the outcome of repeated .statements in

publications of all kinds, with regard to the known habits

of the insect, and its association with the distribution of

typhoid fever.

More recently the biting stable tiy (Stoim-ri/s calcitrant)

lias been the object of much attention. The cause for this

Las been the circumstance that investigations have shown
that this insect is capable of transmitting infantile paralysis,
and may possibly be concerned with the transmission of other

diseases of man and animals.

Interesting articles have recently appeared in the

Joiirmt/ of Eroiiiimic Enlnmoh'fjy On the biting stable fly

and the transmission of infantile paralysis, bo whii'h the

following references are given:
—

Tlie Relation of the Stable Fly {Siomoicija cnlcifrans)
to the Transmission of Infantile Paralysis, by C. T. Brues,
Jown. Econ. Entuin

,
Vol. VI, Part 1, p. 101.

The Stable Fly {Stomoxi/s calcitninf. L.)
— an Important

Live Stock Pest; by F. C. Bi.shop, I/ncl., p. 112.

These sources have been freely consulted in the pre-

paration of the following article

The biting stable tiy is similar in appearance to the

house fly to which, in fact, it is closely related, both species

belonging to the family Muscidae, to which also belong the

African tsetse tlies that convey sleeping sickness in man
from infected to healthy individuals.

The biting stable tiy is an insect of European origin

which is now widely distributed throughout the world. It is

about the same size as the house fly and very similar in

general appearance to that insect It is distinguished from

the house fly very easily, by the painful bite which it

inflicts on man, and on many domestic animals— horses, cattle,

sheep and swine

The breeding places of the stable fly are to be found in

wet and rotten straw such as that of oats, barley, rye, rice,

and wheat, and also in piles of old hay and weeds. Manure
of Lorses and cattle wLen mi.xed with a large amount of

straw and litter also furnish breeding places for this insect.

During 1912, a very severe attack of this i)est occurred

in certain grain grfiwing districts in the Southern United

States. At the time referred to, the flies were so abundant
as to be the cause of serious logs from the injuries inflicted

on domestic animals and, in addition, their attacks on the

animals, wLen not fatal, prevented tLe ordinary farm work
from being carried out in the usual ininner Through the per-
sistent attacks of the flies, through the painful bites inflicted,

and through los? ol blood which naturally accompanied the

feeding of enormous numbers of the flies—often as many
as a thousand of these insects were feeding on one animal

at the same time— the animals suiTercd greatly from tor-

ment and worry. Many animals died; milch cattle fell ofT

in milk flow: fat animals became thin and poor. It was

found, too, that many cattle after experiencing severe attacks

of the stable fly, developed Texas fever. This was not

due to any infection by this insect, but rather to the

fact that the cattle, when in good condition, did not show

any effect of the presence of the pyroplasnia, already in

the blood, whicli causes Texas fever; but when weakened
bv irritation and loss of blood, the animals succumbed

to the organisms which rapidly developed under the favour-
able conditions produced for them by the flies.

'The recent attention which Las been given to the role

played by insects in the transmission of disease, has led many
investigators to consider the possibility of Storaoxys acting as
vector of a number of diseases of live stock and man. The
work of several investigators indicates that the stable fly
takes a more or less important part in the transmission of
surrah of domestic animals, a trypanosomiasis in cattle in

Portugese l-^ast Africa, souma {Truj".oiosomti cazalhoui) of
the ox, horse and sheep, T j^ca'dKi of hogs, cats, etc., and
anthrax in domestic animals and man. Other workers believe
that the fly may, in some cases, be connected with the trans-
mission of septicaemia in man, glanders in horses and other
animals and certain other maladic^. In this country [U. S. A.l
the recent work of .Brues and Sheppard on the apparent
etiological relation between Stomoxys and poliomyelitis

[infantile paralysis] and the work of .Jennings and King
pointing toward the connexion of the stable flv with

pellagra transmission, has had the eflect of greatly stimulatincr
the interest of entomologists as well as medical men in the

study of this insect, and its possible relation to the trans-

mission of various diseases, the etiology of which has not
been fully elucidated. As is now generally known, the con-
clusions of Brues and Sheppard have been greatly strengthened
by the work of Rosenau, which demonstrated that the stable

fly can transmit poliomyelitis in monkeys. The results of
Roseniiu have been corroborated by experiments along the
same line conducted by Anderson and Frost of the United
States Public Health Service.'

There appear to be no records of serious outbreaks of
the biting stable fly in the West Indies, and, in fact, this
insect is definitely recorded only in Jamaica and St Vincent
in these islands

The circumstances that the insect is known to occur in
such numbers as to be a serious pest of live stock, and that it

is able to transmit infantile paralysis (poliomyelitis) in man,
would indicate that its presence ought to be recorded wher-
ever it occurs: in addition to this, it is of importance in
connexion with the disease known as pellagra, which occurs
in the AVest Indies, and which, at the present time, is but
little understood The sand flies of the genus Simulium have
also been suspected of being carriers of this disease, and they,
too, ar.^ either generally absent from these islands, or are at
least not reciirded.

West Indian readers of the A<jricidtvral K^vi are
invited to collect and forward specimens of any biting flies

which tbey may observe, together with any notes. Specimens
may be forwarded through the Agricultural Otticers in each
island.

At a meeting of the Barbado.s Agricultural Society on
June 27, 191.3, a discussion arose as to the best way of

reducing the numbers of the brown hard back (Flii/r<tlus

sinitiii), which appears to be causing considerable damage to

sugar cane in B.irbados It was stated that the brown hard
back, during the earlier period of the year, is usually found
under old cane stumps. One member thought that' a cood
way of getting rid of this serious pest would be to offer
a prize of J?.j to the boy who produced the largest collection
of them at the Agricultural and Industrial Exhibition held
in December every year. Mr. J. R Bovell, I.S.O

, F.L.S.

Superintendent of Agriculture, addressed the Society on the
subject of parasites. The one referred to of the greatest
importance was the small black wasp, Ti/iliin /laraUela (See
A'jriniltnnd X, im, Vol. XII, p. 186.)
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VETERINARY NOTES.

A NEW DISEASE OF HORSES IN PANAMA.
A recent publication issued by the Panama Canal Zone

.Xfedical Association (Vol. IH, \\\Tt 2, 1911) describes

^ disease called .MuVrina, induced by a parasite identified

as J'ryjMnosoma hijipicum, nv. sp.

The disease tirst showed itselt in the f^nn of an

epidemic amongst American mules and work horses in

Panama. The disease resembled other trypanosoraal
diseases such as Xagana, Surrah, ]\Ial de Caderas and Sene-

ijinibian horse disease; but it presented a group of symptoms
and pathological features which made it likely that it was
distinct from these. It is entirely a disease of mules and

horses, for cattle are not susceptible. The agent, T. /n/ij/iriuii,,

referred to above, possesses morphological and biological
characters which ditier from other species of trypanosomes.
These specific differences may be seen by referring to the

bulletin under consideration.

The clinical features or symptoms of the di.sease are

described in the publication as follows: 'general weakness and

droopiness, followed by progressive emaciation, the coat

becoming rough and staring. At tirst there are febrile

paroxysms, and later an irregular or continued fever, reaching
104° or 10G° F

, rarely 107° or 108° F. A severe anaemia

develops, with pallor or a muddy colijur, and ecchymosis of

the nasal and ocular conjunctivie. Toward the end of the

disease in some animals a staggering gait was noticed.

Extreme emaciation, edema of sheath, lower abdominal
walls or legs, were features observed in some animals per-
aiitted to die of the disease

'

The disease is probably transmitted mechanically by
-flies through the broken skins of cuts and various wounds.
Saddle horses were not infected and there was no evidence
that any animals were infected by means of stomoxys (stable

Hies) or tabanids (bot Hies), or by ticks or bats. The epidemic,
which threatened to destroy several hundred mules and

horses, has been controlled by isolating animals that have
been found to have been infected. The presence of the

disease was detected by means of daily routine temperature
records, and the microscopical examination of the blood of all

those animals which were found to have a temperature above
100° F. All inf«cted animals were killed, whilst suspects
were isolated in screened stables.

INTERPRETATION OF MILK RECORDS.
The practice of keeping milk records is almost non-

existent in the West Indies, but in England, and in all

countries where dairying constitutes an important industry,
the use of this form of statistic is becoming more and more

recognized.
The value of knowing what weight of milk a cow is

yielding lies in several directions: it supplies irrefutable

evidence to show the extent to which one animal is better

than another; it provides a basis for selection in breeding;
and it serves to indicate the influence of changes of food and
environment on the animals normal physiological, somatic

capacity for giving milk.

Hitherto breeders have generally relied upon such

figures as total yield per calf, yield per calendar year,

average per week, etc., but the enormous fluctuations exhib-
ited in the same animal show these to be subject to a var-

iety of outside influences.

Quite recently the results of an important investigation
tave been published in the Journal of fhe Royal Aijio-nltural

Societi/ of England, Vol. 7.i, of which the object has been to

find a method of obtaining from ordinary records, a single

unqualified figure which will accurately describe the milking
capacity of any cow.

The descriptive figure devised in the investigation under
consideration is called the 'revised maximum', and consists

in the maximum day-yield three times reached or exceeded.
This figure bears a close relationship to the total yield

of a normal lactation, and shows rather less variation than
that total. It is outside two of the most active external

infiuences, namely length of lactation and time of service,
and it is suggested that general environment has a minimum
effect on it. Further, a cow can usually be judged withiri

a few weeks of calving, .Mnoe normal lactation totals caa
be estimited from the 'revised maximum' with considerable

accuracy.
It is not necessary to enter here into the mathematical

methods employed in the investigation that brought out
this important result It may be noted, however, that the

research was only rendered possible, in the first instance,

through the existence of many years' reliable records,
—which

in itself should provide sufficient stimulus for an extension

of the practice, even to the West Indies.

Frieslancl Cattle.—In the more settled portions
of South Africa, those who rear live stock appear to be no

longer content to derive profits entirely from breeding
animals for the production of beef, but look to provide,
further, a regular monthly income from milk, or milk

products, in some form or another.

A note on this question has recently appeared ia
the Rhodesia Agricidlnral Journal, where attention ia

directed to the difficulty of quickly breeding from native

stock, milch cows of a sufficiently high standard for

the purpose of developing the dairying side of cattle

breeding. In 1909 it was decided in a certain quarter,
to import Friesland cattle from Cape Colony. A good deal

of anxiety existed in view of the susceptibility of these

animals to several diseases that are common in Rhodesia,
but the health of the animals was successfully maintained

during the first year by spraying them, to keep down ticks.

Eventually the animals became gradually innocuous to

tick-borne diseases, and the experiment is to be regarded ay
having proved successful.

With reference to the above article on a new disease of
horses in Panama, a reprint from the Journal of Experi-
mental Medicine, Vol. .Wll, No. 5, states that it has nof;^

been possible to cure the disease by means of arsenic as haa
been done in the case of surrah disease. The disease ia

question, trypanosomiasis, is believed to occupy a position
between malaria and syphilis, with regard to the amount of

actively acquired immunity derived from infection. l-]x-

periments were carried out with a view of showing
that immunization of large animals can be effected by means
of a weakened strain of the pathogenic trypanosome which
causes the disease iTri/panofoma kij/piruiu), that immunized
animals completely recover from the infection, aud that they
cannot be reinfected by the same strain nor by a virulent
strain of the same species. It is believed that a practicable
mode of immunization of large animals to forms of trypano-
somiasis can be developed. In one experiment a mule whioh
had been vaccinated in this way was later reinoculated with
a virulent strain of the organisms recently obtained from
a fatal case of the di.sease in a Panaraan pony; but there were
DO symptoms, rising temperature, baemagglutination, not

trypanosomes.
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It appears that under normal condition.s, yeast and
bacteria do not influence the time of fermentation of tea. If

during the various stages of the process a pure culture of

yeast is added, the finislied product is not appreciably

improved Bacteria when added in large amounts destroy
both the tea leaves and the yeast. (From the Experiinenf
Slation Jitcord, Vol. XXVIU, No. 6.)

GLEANINGS.

Information concerning the forwarding of exhibits for

the forthcoming exhibition to be held in Canada appears in

the St. Kitts Daili/ E.i-press (June 20, 1913).

The Antigua Sun (June 14, 1913) asks why the lime

industry cannot be taken up in some parts of that island,

lleference .should be made to the Report on the Botanic

Station, 1911-12.

I luring the month of May, in St. Lucia, it is stated by
the Agricultural Superintendent that green limes were ship-

ped to Dominica and America. The lime factory building
lias been started and the plant ordered.

The Curator of the Experiment Station, Tortola,

states that cotton stainers in that island have been preva-
lent during May, but as the crop was practically over tiey
had not done serious damage.

In St. Vincent a scheme has been propounded by the

Agricultural Superintendent, for a cotton-growing compe-

tition, for small holders, ileetings have been held, with an

average attendance of over sixty, and keen interest has been

displayed.

The Monthlij liullclin of Af/ricdUitral InteHijenr, unci

or Plant Diseases for April 1913, contains an interesting
article summarizing recent papers by Messrs. J. R. Rovell,

AV. Robson, W. N. Sands and H. A. Tempany on subjects

concerning the cotton industry in die West Indies.

The planting of cotton was practically completed on

estates in Montserrat by the end of ^tay: small growers,

liewever, are now only preparing lands for planting. Cotton

fields generally are showing regular stands, ami few com

plaints have been received concerning bad seed.

At the beginning of May, auction sales in London led

to a rivival in bidding for certain Ceylon biscuits. A lot of

T) cases secured the top price of 3.s'. 5:,'rf. per lb., where«is

at the same sale f.a.q. crepe realized 'is. 2Jrf.. and sheet

3,". 3-;('. per tti. The RuUiei Wm-ld says this indicates

a shortage in biscuits.

Information is presented in the Cireoada G'oreniiiienl

Vazrtt) (June 2, 1913) to the efifect that a rapid development
of the lime industry has taken place in Carriacou. It is

stated that the Carriacou lime juice has already attained

premier rank in the northern markets. Kncouragement is

al.io being given iii this island to the development of the

coco nut industry.

An Ordinance to make provision for the protection of

certain wild birds has recently been passed bj- the Govern-

ment of Antigua. The birds to be protected (Schedule A)
are : humming birds, yellow breast, West Indian canaries,
banana bird, pea wbittlev, blacksmith. West India robin,

chitty bird.<, gauldings, Barbados blackbird, loggerhead,

coo-coo, tern, crane, kingfisher, sour sop bird, and blackwitch.

An article appears in the Duininica Guai-dian (June 20,

1913) on the subject of the green lime trade in that island.

Reference is made to the recent fall in prices, and it is

believed that matters are not improved in this respect by
the tendency amongst small growers to pick limes early in

an immature condition. It is stated that limes are

occasionally sent from bominica, of an extremely inferior

grade.

The Cuba Review saya that grape fruit from Jamaica is

regularly on sale in Austria, is popular, and retails at from
20 to 2.5c. each. In England, people have bought the

grape fruit at from 12 to 16c each, thinking it is a large

orange. They try to eat it as if it were an orange, hnd it

tart, and are disappointed. This appears to show the

necessity of agricnltural education to the consumer as well as

to the producer.

At the general assembly of the International Institute

of Agriculture in session at Rome, the proposal was advanced
that a Government Service of Phytopathology (plant

diseases) should be established by all governments adhering
to the above Institute. The growing necessity iot inter-

national co-operation in regard to plant diseases has been

rendered evident from time to time under Fungus Xotes in

the Agricultural Seivs.

Under the heading 'Agricultural Notes
'

In the Demerara

Bailt/ Argosy (June 21, 1913), it is stated that temperatures
have been too low during the past few days, and heavier

showers, with good intervals of sun.shine and heat are

required to encourage vigorous jfrowth The young culti-

vation, howevei-, is growing vigorously. Tillage is being

pushed and weedeis are being employed in keeping down

grass, which has, of late, grown rapidly. The sugar market

remains very dull, and that for rice is described as lifeless.

A note in the St. Vincent Senrri/ (June 1:5, 1913)
refers to the recent gift to the chief planters in that island

by the Association of Fine Spinners in Lancashire, of some

very tine cotton fabrics made of St. Vincent cotton. The
articles in question are said to bear testimony to the excellent

(juality of the lint from which they were made, and. as was
hinted in a recent editorial in the A;iri-iiltiiral News, it

would be a good thing if salesmen of cotton manufactures

would in the ordinary way guarantee the genuineness of

articles made from superfine lint like that of St. Vincent.



Vol. XII. No. 292. THE AGRICULTURAL NEWS 221

STUDENTS' CORNER,

.U'L\

FiE«T Period.

Seasonal Notes.

In planting budded stock in wet districts a circle -t

feet in diameter should be forked and the soil mounded.

The plant is placed near the centre, the lateral roots are

spread out and the s')il pressed down firmly. If this practice

be followed, no water can lie around the collar of the plant

during the wettest weather. (Compare these notes with the

article on Rubber Planting on Hillsides, in this or the

succeeding issue of the Agricultural 2i^eu:i.)

In a month or two the planting of cacao will be pro-

ceeded with. In some places this crop is planted only under

shade. Are tannias and bananas of any use in this respect?

At the present time considerable attention is being

given to curing and packing. What temperatures occur

during the fermentation of cacao, and what changes accom-

pany these increases? (See A'/ricultural News, Vol. XII,

p. 91.)
It has lately been shown that the aromatic principle of

cacao is an essential oil and not, as was formerly supposed,

a property of cacao red. Is this fact of any commercial

significance?
A watch should be kept for 'canker' of cacao, and it

should be borne in mind that at this season, wood ants are

liable to cause some harm. How is white arsenic employed
as a remedy fgr these attacks?

The grafting of selected varieties of cacao may be pro-

ceeded with during this quarter.

A note was inserted in this column in the la.st i.ssue

of the Agricultural Xeivs on the subject of exhibitions. In

/

AMTIGuA
AGRICUL'URAL AK3

EXHI3I nON !?:5.

t-iac ana o^i^.af
PirJcTci.Ha'>.

F,R;t PRI2E.

SfCCND PRiir

THIRD PRIZE

FOURTH PRIZS.

hiChly
C:'^. r-ieiM DEO
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FUNGUS NOTES.

THE SPOTTING OF PLA.NTATION PARA
RUBBER.

In a recently issued Bulletin (No. 16) of the Department
of Agriculture, Federated Malay States, C. K. Bancroft, the

late Mycologist to that Department, describes the results of

investigations conducted by him, with a view to ascertaining

the exact cause, and the possibility of controlling the spotting

of plantation Para rubber. Previous explanations of the causes

are noted first in the introduction, where reference is niade

to the observations of Fetch in Ceylon, and Brook.s in the

Straits Settlements, the latter investigator having isolated

from spotted area.s a species of bacteria—an organism which

the present author was later able to confirm as being one of

the several causes of the discoloration in question.

APPEAEAKCE OF THE SPOTS.

Proceeding to describe the appearance of the spots on

Malaya rubber, it is noted that the colours observed were

bright-red, pink, reddish-yellow, dark-blue, bluish-green and

bright-yellow, while black and clear spots have been

recorded. The colours are usually more clearly visible

if the spotted rubber be held up to the light The spots

were found to vary in size from small specks of about

1 or 2 mm in diameter to large blotches as much as

15 cm. in wirtth. Collected evidence showed that the pro-

duction of the spotting appeared to be of an epidemic

nature, and in some cases the production was limited to one

or two fields on a .single estate. Certain forms of pre-

pared rubber (e.g. thick crepe) were found to be more

susceptible to spotting than others, while some forms have

never shown spotting (e.g. smoked sheet).

CAU.se of SPOTTINii.

Owing to its opacity, the discoloured rubber could

not be easily examined microscopiially. Portions, how-

ever, were removed aseptically and placed in sterile

cane juice agar and in nutrient bouillon -i- 10. Some-

times a growth of a single organism resulted; in other cases

common moulds of the Eurotium and Penicellium type

appeared besides. It was found after several trials that to

obtain a growth of hyphae from the caoutchouc, frc.?h

material had to be used.

The first fungus isolated, which produced a red discolo-

ration, was identified provisionally as Munascus /leterofpoms,

Schroter— an organism that has been found on the refuse of

candle manufacture in Bavaria. In cane juice this fungus

produced a red pigment usually within five days, but it was

found that continued cultivation in cane juice resulted in

a lo.ss of pigment production.

To make certain that this fungus could cause red discolo

ration in rubber, some biscuits were inoculated with it. In

some cases the development of a red colour w-as produced

From these experimentally discoloured areas the same fungus
was re-isolated.

The next fungus obtained was Spondi/locladium atrovi-

reiis, nv. sp., from yellowish red spots on crijpe rublter. No
inoculation experiments were carried out as in the previous

instance. Following this, a Mycogone-form was obtained

from a pink flush that appeared in two sheets of rubber.

The colour of the fungus in culture was deep red. Finally,

of the fungi obtained in these experiments, was a Diplodia-
form (Tki/yidaria tarda), which the author ]r\d previously
shown to cause a dying back of the stem of the Para rubber

tree. This fungus causes a dark blue s[iotting on crepe
rubber.

Perhaps one of the most important causes of red discol-

oration in rubber is the presence of an organism which was

regarded as being BaciHus 2'^'odigiosus, a species of bacteria

which, as is well known, produces a reddening in bread,

meat and other articles of diet. Inoculation experiments
with this organism were successful.

Among other organisms suspected of causing discolora-

tion were a species of Sterigmato cystis, a red yeast, other

bacteria besides B. prodii/iosi", e.g. Sarcinae, and species of

Penicellium and Aspergillus, the latter two being regarded
as the cause of clear patches on sheet rubber.

SOURCES OF INFECTION.

The Diplodia-form isolated is of very common
occurrence on recently dead vegetable matter of all

kinds, and it is not difKcult to conceive that this

fungus can easily gain entrance to the latex, either be-

fore or after coagulation. An important result in con-

nexion with the sources of infection is contained in the

following quotation: 'Poles of uncured jungle wood have

been sometimes emploj'ed in drying hc>uses for hanging
rubber, and these have been found to bear superficial growths
of fungus mycelia. By paring f'fl' thin strips of the poles,
and introducing them into nutrient media, growths of three

of the above fungi have been obtained, viz: .Unu'isrus heferos-

//orus, Sjiondi/lorl<idium maculaiif and the Diplodia form. . .

.... The above observations offer a possible explanation
of a phenomenon whose nature was for some time quite

obscure, viz: the distribution of the spotting on ctepe rubber

in transverse bands recurring at intervals. It was not poss-

ible to suggest any explanation of this regular distribution of

colour until the fungi had been isolated from the racks

on which the crepe was hung. On two occasions Spondi/lo-
cladium niaculann and the Diplodia-form were obtained both

from the wood of the racks, and from the crepe which was
in contact with the wood. Each portion of the crOpe which
was in contact with the wood was discoloured bluish or

black, and reddish yellow. The occurrence of the spotting
at intervals is explained by the alteration in the position of

the crC-pe as drying progresses, thus presumably exposing
a fresh surface to infection by contact with the wood of

the rack.'

In continuation, it was further established in these

researches that infection could occur both in the field by the

transmission of spores to the latex, or take place in the

drying house. Since most of the kinds of spores described

occur in the air in abundance, the prevalence of spots on

rubber only from one or two fields on an estate would

possibly indicate that infection in such cases was derived

from the field rather than in the factory.

In regard to B. jirodiijiosus, outside infection is

indicated, possibly through the water placed in the tapping
cuts Spotting due to this bacillus usually takes the form

of an epidemic, which may art'ect only one or two weeks'

output of rubl>er and then disappear for some time.

TREAT.MENT.

The methods of treatment suggested in the bulletin

under consideratit.n, will be described in the nest issue

of the Anririiliural Nav'S.
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AGRICULTURAL ENGINEERING.

Machine for Makings Agricultural Lime. ~
Information is given in the Amei-i'-'tn Sn^ar Industr// for

May 1913 concerning a machine for making ground lime-

stone for agricultural purpcses. The machine is constructed

in various sizes, having capacities from 1 to 2.5 tons per

hour, and reciuiring from 12 to 100 h.p to operate. A

portable form mounted on a truck can also be obtained. In

the operation of this machine, the stone (broken to a size

of 3 to 4 inche.s) is shovelled in at the top of the pulverizer

and comes out below, reduced to a product specially .suited

for agricultural purposes. The naine of the firm of manufar-

turers is the Jetlrey Manufacturing Company, of Columbus,

Ohio, U.S.A.

Machine for Extracting Rubber from
Bark.—A new machine has been invented for the e.Ktraction

of rubber from bark. The entire apparatus consists of an

iron cylinder driven by motor. The necessary force is

about 3 h.p. The cylinder, which is placed horizontally

18 pierced with numerous holes. Within is an arrangement

of rollers and drums that act after the manner of a pestle

and mortar. If a certain quantity of liark be introduced

into the cylinder it gets finally crushed, and the debris

is washed away by a stream of water, whilst the pure rubber

remains in the drum. The cylinder is capable of containing

70 R> of bark. It is considered that the machine produces

m the minimum of time, as line and pure a rubber as can be

obtained by ordinary trituration. The name of the machine

is La Valour. (From the Monthhj Bulletin of Agricultural

I>itellif/ence and Plant Diseases, March 1913.)

The breaking weight in wood beams 1 foot long, 1 inch

broad, 1 inch deep, loaded at the centre and supported at

ends is: English oak, H cwt.; Canadian oak, o cvet.; pitch

pine, 5 cwt. Wrought iron has a value of 18 cwt. The

ultimate resistence of beams used for flooring, under

distributed load, can be calculated from the formula:

^^2kxbx>r-. ^^^^^ J
_

jg^gj]^ jj^ ,gg^^ jj ^ breadth

in inches, d = depth in inches, W = breaking weight in

cwt., k = breaking value noted above.

It is usual to allow a factor of safety of one- fifth the

breaking weight. {Uitchell's Bnildinij Construction, 1902.)

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
At the first drug auction which fell on the May 1, the

supplies were very much larger than they have been for

some months past, but the demand was not at all what

might have been expected, when it was known that there

would be no other drug auction for a month, owing to the

intervention of the Whitsuntide holidays. ^i;;^,"!

Both band presf.'d and distilled West Indian lime oil

continue very scarce. Towards the close of the month cochin

ginger dropped slightly, while mace and nutmegs showed

a slight advance. The following prices ruled:—

GINGER.

At the first spice auction on the 7ih of the month the

otierings consisted of only 122 bags of Calicut, the whole of

which was bought in at 355. for good brown rough. A week
later it was reported that some small sales of Jamaica had
been made in London at steady prices. On the 21st the

offering at auction amounted to 908 packages of Cochin and

Calicut, but only 30 were disposed of, small Calicut fetching
36s

,
and brown rough Calicut 35s. Unsorted native cut.

was bought in at 6.5s., washed rough Cochin, at 31.s. to 32s.;

brown rough Calicut, at 32.5.; and bold at 40.s. Some 115

bags of limed -Japanese were also bought in at 23s. per cwt.,

while 100 bags of small brown African were withdrawn at

26s. per cwt. At the last sale on the 28th, 36 cases of small

cut Calicut were sold without reserve at 36s, to 36s. 6d. per
cwt.

NUTMEGS, MACE -\ND PIMENTO.

At the first and second spice auctions on the 7th and

14th respectively, there was no demand for nutmegs and no

sales were made, but on the 21st, some 469 packages of West
Indian were sold at the following rates. 64's to 68's, Id. to

Sd, 7rs to 82'a 5W. to 6M ; 83's to 93's, o^d. to 5|rf.; 94's

to 104's, od to 5|rf.; 117s to 125's, 5|d. to 5|d.; some
Eastern were also disposed of, at r>M. for 78's, and 6hd. for

90's. At the same auction 09 packages of West Indian mace
were sold at prices varying from 2s. 5d. for good, and
2s. 3d. to 2s. 4d. for ordinary to fair, and Is. lOd. to 2s. Id.

for broken. Pimento was represented during the month by
68 bags, brought forward at the spice auction on the 21st

and bought in at 2|(f.

S.^ESAP.IRILLA.

At the drug auction on the 1st of the month, sarsapariUa

was well represented by 36 bales of grey .Jamaica and 13 of

Lima Jamaica and 15 of native Jamaica, 26 bales of the first

named were sold at from 2s. 3d. to 2s. 6d per tt). The
whole of the Lima Jamaica was bought in at 2s. Sd. per Dt).

and 2 bales only of the native .Jamaica were sold

at dd. per fb for common dull mixed. In consequence
of the holidays, as before stated, the next drug auction

did not take place till the 28th, when the offerings of sarsapa-
rilla were as follows: grey Jamaica, 8 bales, all of which were

disposed of; 15 bales of native Jar.iaica, which also found

buyers; and 19 bales of Lima Jamaica, none of which sold.

For the former, which was of fair quality, 2s id per lb. was

paid, which was 2d. per lb., cheaper than the previous rates.

Fair to good red native Jamaica, fetched llhd. to Is. and

tawny, lOd. to lid. The 19 bales of Jjima Jamaica were all

bought in at 2s. 8d. per fi).

CASSIA FLSTULA, LIMK OIL, TA.MARINDS AND KOLA.

At auction on May 1, sixty baskets of cassia fistula

from Java, were brought forward, and sold without reserve

at 12s. 6d. to 13s. Qd per cwt., for lean to partly wormy:
it was stated at this sale that 12 packages had arrived

from Dominica.

In the early part of the month. Is. 6d, per ft), was the

price quoted for West Indian distilled oil of lime; at the

end of the month, Is. 8d. was being asked, while for hand

pressed, 1 3s &d. was paid. Both kinds are very scarce In

the early part of the month it was announced that the

arrivals of the new crop of tamarinds amounted to 145

barrels from Barbados, and 168 barrels from Antigua, 14 s.

per cwt. being quoted as the current price in bond. Kola

remains very scarce, and in the early part of the month as

much as 5\d. to <id. per lb. was asked for the .Javan produce.

At the end of the month 4 bags of fair dried Grenada
were offered, and two sold at iid. per 8).
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MARKET REPORTS.

London.—The West India Committbe Circular,

June IT, 1913: Messrs E. A. de Pass &
Co.,

June 6, 1913.

browroot—3^d. to 5d.

Balata—Sheet, 2/10; block, 2/- per ft).

Beeswax—£8 2,s. (W.

Cacao—Trinidad, 64/- to 74/- per cwt. ; Grenada, 70/-

to72;-; Jaiuiiica, 62/- tc 7-'/-.

Coffee—Jamaica, 56/- to 70 -.

OopRA—West Indian, £:!0 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 14r/. to 16rf.

Fkuit—No quotations.
Fdstic—No quotations.
Ginger— (,»uiet. ;'7/- to 62/-.

Ibinolass—No quotations.
Honey— .lO/- to 41 6.

Lime Juice—Haw, 1/4 to 1/10; concentrated, £21 to

£22; otto of limes (hand-pressed), 14/3.

Logwood—No quotations.
Mace— 2/- to 2,7.

Nutmegs—M. to 6rf.

Pimento— Quiet.
Rubber—Para, fine hard, 3/9; fine soft, oi7h, Castilloa,

2/r> per ft).

Rum—Jamaica, 2/4| to 6 -
per gallon.

New York.—Messrs, Gillbspib Bros. & Co., June

13, 1913.

Cacao—Caracas, 14|c. to 15c.; Grenada, 14jc. to 14Ac;
Trinidad, 14|c. to 15c. ; Jamaica, ]2Ac. to 14c.|

Coco-nuts—Trinidad .iiiJ Jamaica, selects, Jo4(JU to If;l6'00;

culls, $20-00 to $21-00 1)01-
M.

Coffee—Jamaica, lie. to 13ic. per ft).

Ginger— 8c. to 10c. per lb.

Goat Skins—Jamaica, 50c. ; Antigua and Barbados, 48c. to

5Uc. ; St. Thomas and St. Kitts, 44c. to 46c. per ft).

Grape Fruit—Jamaica, $:i-50 to $4 '50

Limes-$8-00 to $.s-50

Mace—48c. to 56c. per ft).

NtJTMEGS—llO's, 12ic.

Oranges—Jamaica, $\j 00 to $3 50 per box.

Pimento— 4Jc. to 44c. per ft).

Sugar—Centrifugals, 96°, IMiOc. to ,3-33c. per ft). ; Musco-
vados, 89'. 2-SOc. to 2-83c.; Mola.«8es, 89°, 2-55 to

2'58c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant di Co., June 23,

1913.

Cacao—Venezuelan, $15-:'.0 per fanega; Trinidad, $14'90 to

917>-2o per faneg.i.

Coco-nut Oil— Jll'.i per Imperial gallon.
Coffee—Venezuelan, 15ic. per ft.

Copra—?4-x5 per lOU ft..'

Dhal—84 30 to J4-50
Onions—$75.. to $125 per 100 It.

Peas, Split—$6 20 to $ii-.i5 per bag.
Potatoes—English, |2-00 to $2-50 per 100 ft).

Rice—Yellow. fir,-27, to t!5-40; White, $5-5(i to fS'CO

per bag.
SuoAR—Amerii^an crashed, no quotations.

Barbados,—Messrs. James A. Lynch k Co., Ltd.,

June 28, 1913; Messrs. T. S. Garraway & Co.,

June 21, 1913; Messrs. Leacock i Co., June 20,

1913.

Arrowroot— $6-00 to S700 per 100 ft).

Oacao—$1400 per 100 lb.

Ooco-nuts—$18-00
Hay—$l-::0 to $1-50 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $43'00
to $50-00; Sulphate of ammonia, $82-00 to $85-00

per ton.

Molasses—No Quotations.

Onions—$1 20 to $:!-00 per 100 ft.

Peas, Split—$565 to $575 per bag of 210 lb.; Canada,
$4-00 to $4-25 per bag of 120 ft.

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

Rice—Ballam, $5 05 to $5-40 per 190 lb.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $:!-75 per 100 lb.

British Guiana.—Messrs. Wieting ii RicHTKR, June

21, 1913; Messrs. Saxdbach, Parker & Co.,

May 9, 1913.
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;
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Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedlin'^ and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
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in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yama. Price 2(i.
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; (45) A B C of Cotton Planting. New and Enlarged Edition.
in 1906-7, No. .50, price id.; in 1907-8, No. 56, price id.; Price 6d.

in 1908-9, No. 03, price 6rf.
;
in 1909-10, No. 67, price Gd. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. 30 price id.; in 1903-4, No. 36, price id.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price id.; in 1905-6, No. 47, price id.; (58) Insect Pests of Cacao. Price id.

in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4(i.

in 1908-9, No. 64, price id.; in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

General. (65) Hints for School Gardens, Fourth Edition.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d.

id.; Part II.
, price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies {in course of pre-

paration).

(73) Root Borers and other Grubs in West Indian Soils (in
course of prcpaniliun).

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

marked id., and l^d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per numV'er, post free, 2d. The subscription price, including postage, is

3>. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes
can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Teruvian Guano - For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIIIECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocketl ill casks or in cases of 10 gallons each,

Special qitofatiovs made for exjiorl trade

(HI (ipjiUcdtuni to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 2.)

FOE. SALE.
11 K

Containing Papers on .sugaroane experimkst.s in
iJRlTiisii cuiANA, prepared for the recent Agricultural Con-

ference, comprising:
—Sugar-cane Experiments in Uritish

Cuiana, By Professor J. P>. Harrison, and others; Part I—
Introduction; Part II.—The Composition of the Soil-water
as affected by Cultivation and .Manuring of the Soil;

/'.T-.IVTTT^Tl^i-. Ar-x^m/»rfTT^ '''"' III -The Manuring of the Sngar-cme; Part IV.—SENHOUSE ESTATE. '^^'' '''"'"'^-' '^*' tJultivation and of Manures on the Soil of

the Manurial K\-periiuent Fields; Part V.— ^'ariecies of

Sugar-cane.

Ccntaining 2")0 acres, situated in the Parish of

St. David bounded with the Castle Bruce Estate.

For all particulars apply to:—

DONALD O. RIVIERE,
SOLlCnOR,

(•29.-^) DOMINICA

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, B\rli:i.dnsi.
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This review gives cause for comment, first of all,

because some of the criDioisms which it passed on Balls'

work are unjust: that, however, to the general reader,

is of less consequence than the circumstance that the

review has a bearing on an extremely important phase

in the development of tropical scientific research and

education, and ic is chiefly from this latter aspect that

the opinions expressed in the review will be discussed

m the present article.

The Significance of a Recent

Publication,

: \\ E Assistant to the Agricultural Advisor

to the Government of India has lately

[reviewed* from the economic, and, perhaps

one might add, from a purely personal standpoint, the

recently published monograph on plant physiology and

genetics entitled The Cotton Flant in Egypt by

W. Lawrence Balls, Jl.A., Botanist to the Egyptian

Department of Agriculture.

* In The AcjrkuUwal Juiimal of ludi-t for April 1913.

The reader may be reminded that T/ie Cotton

Plant in Egypt, ptibiished as one of a series of science

monographs ( which includes Professor BifFen's Improve'
ment of Wheat and other Cereals and The Ascent

of Sap by Professor Dixon), brings together in an

extremely condensed form, the various botanical inves-

tigations conducted by the author on the cotton plant

to find out—to use plain words—exactly how ic lives.

The researches concerned the behaviour of the plant

under varying conditions of environment, its physio-

logical functions, its hereditary characteristics and

the like, the quantitative results obtained, being

presented in the form of graphs, formulae and diagrams
in what is, mathematically, a most intelligent and

concise arrangement. The book, in fact, is really an

epitome of the author's nimierous papers on the differ-

ent aspects of the subject investigated during the

past ten years.

Ki'serving, for the present, our own views as to the

value and significance of the work, we may proceed first

to outline those expressed in the article under

discussion. The reviewer objects, at the outset, to the

motive underlying the researches which the book

describes—a motive which is regarded as narrow to an

extreme. The chief reason lor this opinion is the
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circumstance that during the course of the researches,

the economic and utilitarian side of the subject was

not sufficiently kept in view, with the inevitable result

that 'the large amount of work here recorded does not

appear to be of any immediate economic importance.'
The reviewer objects, further, to the 'invidious

distinction between pure and economic science, implied

by the author,' and, practically speaking, considers the

researches to have been neither of a 'pure' nor of an

applied nature, but rather what may be metaphorically
described as an unnecessary series of ingenious,

energetic attacks with a brilliant torch of scientific

method, into blind alleys of genetic and physiological
darkness.

According to the reviewer, Tlie Cotton Plant in

Egyjit would seem to meet no definite demand, nor

make any definite appeal. It woulil appear to

comprise a discontinuous mass of accurate information,

unintelligible to the agriculturist, of doubtful educa-

tional value (in its broadest and best sense) to the

student, a concentrated /nvcis of technical research

that should neither monopolize the labours of the

specialist in abstract science, nor constitute, under any
conditions, the duties of an official of an Agricultural

Department.

The outcome of these opinions provides the object
of the review, which was written, it is stated, in defence

of those agricultural scientists who are no less agricul-
tural than scientific.

Although a limited agreement may be expressed
with the reviewer's ideas—and there is much to be

said in favour of those concerning the mental outlook

of an investigator
— still the statement that Mr. Balls'

book 'does not appear to be of any immediate economic

importance', even if it were true, cannot be regarded
as signifying necessarily that the book serves no useful

purpose. TliC Cotton J'lant in Egypt, it must be

admitted, gives no simple recipes for making new types
of cotton plants, nor is there any scope, in the method
of presenting the results, for preparing easy generaliza-

tions to the solutions of problems and the cost of carry-

ing them out. But, on close examination, we find results

concerning the relationship of the root system of the

cotton plant to the changes in the level of the water

induced by irrigation; information that the loss of

cotton attributed to cold and fog was due to a specific

fungus; a solution of the mechanism and causes of

boll-shedding (due to root asphyxiation); work on the

inheritance of variations in the number of loculi in the

boll—a matter which directly bears ujion yield per

acre: and, finally, the discovery of the 'pot bound' nature
of the roots of cotton plants growing under field con-

ditions. These are surely matters of great economic

importance on which Mr. Balls has .shed considerable

light.

With such facts, no doubt, the writer of the review
would be in agreement, but he might possibly contend
that they are not presented in such a way as to be
bo readily assimilable by the layman. But even the

author admits that his book was compiled for the
botanist rather than for the planter, and since the
book is practically a summary, it is essentially a work
of reference for advanced students of genetics and

physiology and for investigators in the less abstract

branches of the subject it treats of It is a source
which re'iuires tapping. It is a store of information
which general workers in agricultural science may
draw upon and incorporate in popular writings
and addresses. It is a book which marks the

commencement of the new phase of tropical scientific

research—a phase of close specialization. The results

of these Egyptian researches are not meant directly
for the general public any more than are those emanat-

ing from, say, Kothamsted, in England, or from the

Hawaiian pure research laboratories, in spite of the
fact that these latter studios are supported—actually

paid for—by the practical planters in those islands.

When one comes to consider the matter, the

scientific investigation of a crop of such vast economic

importance, and of such plasticity and power of response
as cotton, is no lower in status than the study of the

soil or the physiology and pathology of the rubber tree.

The ultimate benefit from such studies is cumulative
rather than revolutionary. There is nevertheless no
doubt that such work is more easily conducted, more

usefully presented and appreciated, if carried out in

contact with other workers under academical suri-ound-

ings rather than under the somewhat isolated circum-

stances of the various Agricultural Departments at

present existing in different parts of the Tropics. The
Cotton Plant in Egi/pt is, therefore—putting aside

its intrinsic value—at least of great significance as

an appeal from the Tropics for the endowment and
centralization of education and research.

The icent i-ssues of yatun, for June 19 and 2G, contain

agricultural reviews of two new publications of considerable

importance, namely, Mendelism and ,Stock Biit^diwj, by
I'rofessor James AVilson, and .Uux'itiiloes (of Xorth and
Central America and the West Indies), by L. (}. Howard
H G. Dyer and F. Knab. These works will receive further
con.sideration in the Agrictdttiral Neius in due cour.?e.
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SUGAR INDUSTRY.

LOUISIANA AND SYRUP-MAKING.
The critical position of the sugar industry in Louisiana

led recently to an interesting and iii>tructive discussion at

ft meeting of the Sugar Planters' As.Hicialion of that State.

The proceedings have been very fully reported in the

American Sinjar Iiidustri/ (April 191 .3), and from this source

the following information has been abstracted.

In the course of his speech, Dr Stubbs, who addressed

the meeting first, examined the probable condition of the

industr)' in Louisiana under free trade in sugar and under

the preservation of the tariff, respectively. With a continu-

ation cf protection, the speaker foresaw an enormous
increase of the area in the West under heet. This would
mean a large increase in the number of beet factorie.a, and
a correspondingly large output of high-grade granulated

sugar.

Such development would react unbeneficially on Louis-

iana: 'Every beet factory added to the West means a diminu-

tion of the capacity of our refineries, and in ten \ ears, with

a prosperous development of beet factories, we shall have

few, or no refineries throughout the Eist.'

The besi response to such a change would be to produce

syrup. 'If, the speaker continued, 'we can get a demand for

syrup bj- whicli the price can be kept up above twenty or

twenty-five cents a gallon, we are .^-ure that it will be equally
as profitable, if not more so, than making sugar at present

prices. An ordinary gallon of syrup, with .3-5 j)er cent.

of water, which the Government allows, contains about five

pounds of sugar and, at the present price, is worth about

twenty cents; therefore, it will be found, that, if we can get
above twenty cents for syrup, that it will be equally as

profitable as making sugar at four cents per pound, and dis-

pensing with high-priced machinery
'

Under a tarift', then, it would appear that Loui.'iana

must make syrup or else pure white sugar.

If, on the other hand, however, frie trade were instituted,

it would still be no longer profitable to make sugar, since at

3c. per lb. the manufacture cannot pay. In any case,

then, the question of adopting sjrup-making in the near

future was one for most serious consideration.

Mr Irving Morse, supervising chemist for the Louisiana

Sugar Company, then took part in the discussion. He referr-

ed to the fact that the manufacture of table syrup and the

out-turn of white sugar are so closely allied that the same

principle applies to both. Colour and flavour are of primary
importance, and since Louisiana can make high-grade sytuji
in the course of the production of white sugar, there was no
reason why it could not specialize in the production of syrup
for table purposes on a large scale. He believed the idea

that Louisiana can continue to compete with Cuba in the

manufacture of 90° test sugar was a thing of the past, and
that if the former were to continue in the sugar business they
would have to turn their attention cither to white sugar or

to syrup

Luuisi'ina Plnnfer (June 14, 1913) deals with the question
of the possibility of utilizing cane tops for ensilage, and such
of the information as is thought likely to be of practical
interest under West Indian conditions has been abstracted as

follows:—
Professor W. R. Dodson, Director of the Loui.--itna

E.fperiment Station, by whom the paper referred to above
was prepared, deals firstly with an experiment conducted with
various green crops for the purpose of determining the

quality of ensilage they would make. In regard to the tests

with sugar-cane tops, it was found that the cattle consumed
the ensilage made from it very well, but they were not disposed
to like it as much as corn ensilage. However, the cane ensilage
seemed e<|ually as palatalile as sorghum ensilage. Two tables

of figures are given showing the compo-ition of the cane tops
before fermentation and alter. These indicate that a very
material decrease in the carbohydrates takes place, though
the acidity was not excessive. The percentage of water

increased, whilst that of both ash and protein decreased. In

general, it may be stated that these analyses show that, as

far as can be judged, cane tops make a fairly good quality

ensilage. It is intimated further that the relatively large
iimount of sugar present in cane tops would not be likely to

be followed by excessive acetic fermentation in the silo.

The author next proceeded to make use of the figures of

analysis with a view to showing the actual feed vahu ot the

ensilage. A calculation is given which makes it evident that

1 ton (2,000 lb.) would contain 31S 80 feed units.* A ton of

cane top ensilage, therefore, carries the equivalent of more feed

units than ol bushels of corn.

Although the feeding value of cane ensilage may be

regarded as having been established, the practicability of

making the foodstuff on the estate is another matter. A
suggestion is put forward that while inventors are seeking
to introduce a cane-harvesting machine, it might be
well tor them to consider the possibility of using a machine
in the field that will simply cut the cane without

stripping it of greeu leaves, hauling tops and leaves

to the factory where machinery might more readilj' strip
and top the canes, preparing the canes for the mill and the

tops and leaves for the silo.

This led the writer to consider the subject of cane
itself as a feed. It is stated that 2,000 lb. of cane contains

370 feed units. The statement is also made that corn

ensilage would contain 341 units, being 29 units below
those in a ton of cane ensilage

The writer's figures in general show that as regards the

theoretical feeding value, cane ensilage is superior to that

made from corn. In practice, however, at least in the West

Indies, it would never be profitable to grow cane by the

acre for ensilage, though there might not be so many objec-
tions to the cultivation of earn for this purpose. In this

connexion reference may be made to articles appearing in

the last issue of the A'/ricitUural Ni-ws on the cultivation of

corn, and the suggestion here put forward thit the loaves

may be a value for feeding estate animals may be cunbidercd

an additional argument in favour of the subject there

discussed.

SUGAR-CANE TOPS FOR ENSILAGE.
Considerable ditticult)- is experienced during the drier

months in certain parts of the West Indies in the matter of

providing fodder for estate animals. An article in the

* Professor Podson calculates the number of feed units in

100 lb. of foodslutt' as follows: percentage of carbohydrates
-f- (percentage of fat X '.i '25) -1- (percentage of protein x 2 'S).

Some authorities employ 2 5 .is the fat equivalent
—

[Ed.
A'jiiculliiral News.]
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FRUITS AND FRUIT TREES.

THE PHILIPPINE COCO-NUT INDUSTRY.
Coco-nuts have been planted in the Philippines for

a large number of years, but it was not until about 1890

that the fruit was produced on a large scale for the produc-
tion of oil and copra. The older groves planted many years

ago are described in a recent bulletin (No 2.5 of the Depart-
ment of Public Instruction Bureau of Agriculture of the

Philippine Islands) as being extremely badly arranged In

some of these it is stated that the denseness of the trees is

very e.xcessive, some 2.50 to 500 trees per hectare are to be

found, instead of 100 or 150, which is a normal number.

Recently, however, this error has been realized and, gener-

ally speaking, the young groves are now very much better

laid out and more properly managed.

Most of the Philippine copra is at present partially

dried over a tapahan or kiln. A considerable quantity, how-

ever, is sun dried, it having been found easier to produce
a higher priced article, and one which has the advantage of

containing no creosote as does the smoky product of the

kiln. Artificial products from patent driers are coming
into use, and it is believed the general adoption of this

method will greatly improve the status of the Philippine

copra market. At present the copra from this territory

ranks very low with the quality of the same article from

other countries. The necessity for improved methods of

preparation is rendered evident when the circumstance is

considered that the Philippines produce about one fourth of

the world's copra supply. The industry is increasing rapidly,

the copra exports for 1912 being 46 per cent, greater than

in 1911 (fiscal year).

At present the Philippine coco-nut plantations are

comparatively free from insect pests and fungus diseases;

the rhinoceros beetle is more or less common throughout the

Archipelago, and in most locations, adjacent to wooded

areas, wild pigs and deer are usually found in such numbers

that young groves, unless fenced, are liable to be severely

damaged.

Id conclusion, it is pointed out in the bulletin that the

prospect for high prices for copra, coco nut oil, and fresh

nuts in the Philippines is good. The returns, with careful

management, .should at the end of thi; ninth year be enough
to pay for the bringing in of the plantation, and dividends

ranging from 10 to 7.5 per cent according to local conditions

and management may be expected from the tenth to the

100th year.

NOTES ON TREES IN BLOSSOM AT
DOMINICA.

The following observations forwarded by Mr.
Joseph Jones, Curator, Botanic Gardens, Dominica,
should be of very general interest. Several of the
beautiful dowering trees referred to might be more
widely grown in the West ludies.

A specimen of the Moreton Bay Chestnut, Casfanosper-
muvi Atnti-ide growing in the Botanic Cardens, Dominica,
has recently flowered and fruited. The tree, which belongs
to the Natural Order Leguminosae, possesses handsome
foliage and produces pei-like (lowers of an orange colour.
The flowering and fruiting of this tree for the first time in
Dominica is a matter of botanical interest only. The fruit

despite its name, is of little value. It is stated in the

'Treasury of Botany' that although the fruit has been extolled
and placed upon an equality with our chestnuts, they are in

reality not much superior lo acorns, and have an astringent
taste: they are improved by roasting and no doubt proved
acceptable to the travellers who first visited !Moreton Bay.

Another papilionaceous tree in the Dominica Gardens
which has made a brilliant display of flowers lasting over
a period of several weeks, is the Dhak tree of India, Jiueta

fi-ondom. The Treasury of Botany states: 'when in full

flower the Dhak tree is a gorgeous sight, the masses of
flowers resembling sheets of flame, their orange red petals
contrasting brilliantly against the jet black velvety calyx.'

This tree, which yields Bengal Kino, is of considerable
economic importance to the natives of India.

During the dry season, excellent displays were made by
the fine flowering trees, Cassia grandis and Cassia nodosa.
Both these trees might be widely grown in the West Indies
on account of the beauty of their flowers and the considerable

period
—six to seven weeks—during which they remain in

blossom. Under good conditions the trees commence to
flower when about three or four years old.

The study of nuts with special reference to their micro-

scopic identification is described in Bulletin Xo, lljii of ttte

Bureau of Chemistry, I'nited States Department of Agri-
culture. Most of the investigation concerned fruit which

grows in temperate latitudes, though the almond and the
cashew nut of the Tropics are dealt with at some length.
It is noted in regard to the latter, that the starch grains are

mostly 5 lo i 2 mii;rons in length, and strongly resemble
a leguminous starch or that of the acorn.
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'L^TMENlML kLPOHf^

AXTIGt'A: REPORT OX THE liOTAXIC STA-
TIOX AMI EXl'i:i;iMEXT PLOTS, liillli

In this, as with all the Botanic Station Reports issued

during 1913, a new system of heading's has lieen introduced

which, it is hoped, will indicate in a distinct maimer
the significance and relationshi[> of the diti'erent sections,

giving prominence to matters of general interest !>} the

placing of adraini.strati\e details near the end.

ni:OUGHT-ItESIST.*NT 1 i:EE.<.

1 luring the year under review the work in the Antigua
I'otanic Gardens was seriously hampered through drought.
At the same time the occurrence of the dry weatlier afforded

an opportunity for making observations as to what plants
are best adapted to resist it. In this conne.xion it may be

noted that, among the ])alms that withstood the drought
were Attalea Co/nnic, Sahal iiiaiiri/ae/ot'iin's^Cory/ihia eiata

and Elaeis guiiieensis. On the other hanU, a whole avenue
of Royal palms, .some of which were 3.0 feet high, died from

the effects of the weather.

V.-VLUK or EUCALYPTS.

The section dtaling with work in the nurseries, which

follows, is characterized by the large number of lime and
coco-nut plants that had been distributed, in spite of an

inclement season; whilst in regard to plant importation, the

establishment of several more species of Eucalyptus is a

matter for much satisfaction. Of these trees, E. corniita and

E. rostrata have proved themselves splendid drought-

resisters, whilst the wood of the latter has been under the

soil in the garden for several years, and may with confidence

Vte looked upon as being suitable for underground work.

I'ltOVISIOS CROPS.

Trials with provision crops, particularly with varie-

ties of sweet potatoes have been conducted for several years
at the Experiment Station, and the fact that during the

last three years more than 147,000 cuttings were distributed

from the plots, shows that these e.^periments have, eve«

as a means of supplying the planting material during drought,

justified their existence. The trials witfh cassava have given

inter(^sting results, in that the yields showed a decided increa.se,

in spite of the drought, over the previous j-ears' returns.

The results derived from the different varieties should be

of particular interest and value to small growers, who are

naturally to a large extent dependent upon provision crops.

RESirLT.S OF COTTON SELECTION.

The experiments with cotton have included the

usual trials with selected seed of different types at the

Experiment Station, together with special selection work
conducted on better soil at Teptons. Cotton selection

was commenced in Antigua in 1906, and since that year
the work has been carried on systematically. The greater

part of the cotton grown va the i.sland is from cotton

selected since the above date by the Department of Agricul-
ture. It is more than probable that the increased yields now

obtained are, in part, due to the efforts made in connexion
with this work. One of the most interesting features of th&

special selection work referred to above is the hybridization
of different types along Mendelian lines, the greatest promise-

being shown in this connexion in a case of crosses between
Sea Is-land and native St. Eustatius plants.

i:sSEX R.M'K .\S A 1'01>DER CROP.

The report under review continues with a discussion of
the value of certain green dressing and fodder crops. In

spite of the drought, it was found possible to conclude that,
of the plants tried in Antigua during the past few years for

green dressing purposes, Tephrosia Candida and the Barbuda,
bean (Phascolnx bnxitus) are two which have stood the local

conditions best. Inconclusive trials were made with the
.Jerusalem pea. {Phaseolnx trinervia) and the cowpea {Vujtia-

unguicidata). An extremely interesting experiment was
the trial of the dwarf Essex rajse as a fodder crop. The
fattening properties of this plant are said to be greater
than those of clover. It has been tried on several occasions
in Antigua and fair results have always been obtained.

During the year under review, fodder at the rate of 1.5,6001b.

per acre was yielded in four months' time.

The cultivation of soy bean {Gti/rine fiispida) continue*
to be persevered with.

DISEASE fa(;toi; in cultivation.

The description of work connected with insect and
fungus pests, which next receives attention, again indicates

that root disea.se, flowerbud maggot and scale insects are,

respectively, factors that have to be seriously considered irt

the cultivation of sugar cane, cotton and limes, in Antigua.
Two newly suspected pests of cultivated plants are hard
back grubs in connexion with sugar-cane, and a weevil founct

on cotton.

general peockess ddeing 1911.12.

The succeeding section in the report on progress in the
chief industries is interesting from a historical point of view.

Reference is made first of ail to the fluctuating yields of cotton

during the past nine years, and it is pointed out that insect

pests must be considered as constituting the factor mainly
responsible for the decreased yields during 1903 9. In regard-
to the sugar industry, the lower yields that have been obtain-

ed during the past three years are attributed to the effects of

a series of dry seasons In this section a few notes are
added concerning the sugar-cane experiments, on which a sepa-
rate report has just been issued for 191112.

As regard progress in the minor industries, coconut
cultivation and the planting of .Jequiii Mani(;oba rubber,

though in their initial stages, show promises of development.

Proceeding with questions of general agricultural progre.ss,.

interesting facts are given in regard to implemental tillage

in Antigua, and to some new means of manuring. The notes

on modern sugar niaking which follow, describe the alter-

ations and additions that have been made in the Central

Factory, and the final chapter in this section dealing witk

timber production and reafforestation matters, involves-

problems of the greatest importance to Antigua.
The report concludes with information showing that satis-

factory progress has been made in educational matters, at the-

Grammar School, but more esiiecially in connexion with the

Reading Cf)ur.ses Examinations, due, in great measure, to the-

assistance and encouragement given by the Local Depart-
ment of Agriculture.

A useful appendix will be found at the end of the

publication containing, with few exceptions, a complete list

of the flowering plants at the Botanic Station.
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WEST INDIAN COTTON.
Messrs. VVolstenholme and Holland, of Liverpool,

"WTite as follows, under date .lune •lo, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report about 400 bale.s of West Indian

Sea Islands have been sold; these are confined to S'. I'^us-

tatius 1.5J'l to 20f/., St Kitts lOrf. to 2W., St. Vincent

"21(1 to 2 4d., with some superfine lots at 3Qd., and Stains

at Shi Spinners have confined their attention to these

particular growths owing to their fineness.

Owing to the great strength of Sakellarides Egyptian,
-.vhich sells at about 12./. per R)., spinners find that for all

their coarser yarns they can obtain as good results from this

as from the coarser and poorer qualities of West Indian and
American Sea Island. Tbe result is that the coarser kinds

are very much neglected. For the very fine yarns, Sakella-

rides is not suitable, and we should therefore strongly
recommend all planters in selecting their seed to cultivate

for fineness.

The. report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending June 21, is as follows:—
The market has remained dull with very limited

demand. Factors are concerned by the absence of interest

in the unsold stock, which they are desirou.s ©f selling and
are disposed to meet the views of buyers in a limited way.

The following quotations represent the views of the

Tactors, viz:—
Extra Fine 28c. to 29c. = 16d. to IGirf. c.i.f., <fe 5 per cent.

Fully Fine 26c. to 27c. =
H^rf. to l.lirf. „ „ „ „

Fine 2.5c. = Uld. „ „ „ „
Extra Fine off) ., , . ., „ t ., i j ^ , , , j

}24c.to26c. = l.BJrf. tol+.W. ,,
in preparation ;

- - " " " "

Fully Fine
offU.,g = 1-nrf

in preparation/
" ' "' ' >> . ••

Fine off in
")

-

20c. IIU
I preparation /

'

This report shows that the total exports of Sea
Island cotton froin the United States to Liverpool,
Manchester and Havre, up to June 21, 191;^, were 2,10(j

"bales, .5,714 bales, and 4,675 bales, respectively.

It is stated in the Antigua. Swn (June 17, 1913), that

At a recent meeting of the Agricultural and Commercial

Society the challenge cup for cotton, presented by tbe
British Cotton (irowing Association for open competition,
was awarded to Mr. A. Edwards of Room estate. The
challenge cup for stock, presented by His Excellency
Sir Bickham Sweet- Escott, was finally won by Mr. E. D. Dew.

In the Eighth Annual lleport of the British Cotton

Growing Association, reference is made to the continuation
of tbe co-operation which has existed for many years between
the Association and the Imperial Department of Agriculture.
It is stated that the Council must again record their thanks
to the Imperial Commis.sioner for the invaluable services

rendered to the icdu.stry.

AGRICULTURAL ENGINEERING.

A PRACTICAL FLOORING FOR PIG-STYES.

A strikingly ingeni'ms basin-shaped floor foi pigstyes
is dp.'cril>fd in the .Vonthlj/ Uiiltflin or Afpunltnr'tl

Inlellii/enre ami of I^lanl Diseases (April 191.3).

The size of the tloor is about 9 feet 9 inches square, with

a fall in tbe centre of about,,.") inches A covered drain

crosses it throughout its length. An approximately
semi-circular concrete or brick rim, 4 inches wide and C inches

high, divides the fioor into the part for the litter and the

part for the droppinfis. The interesting fact has been

observed that pits prefer leaving their droppings against the

wall farthest from the trough where the tioor is somewhat

higher. The semi-circular rim therefore marks off this area

from the central portion. The urine follows the outside of

the rim and falls into the drain without wetting the straw,

thereby preserving a condition of dryness which, for pigs, is

desirable.

Another advantage offered by this ingenious arrange-

ment is that the straw, through the movement of the pigs,

tends to collect intlic lowest part just where the animals like

to lie: consequently they always rest on the straw instead of

on the bare floor.

For brood sows, a wooden disc about 28 inches ia

diameter is fastened to a post reaching down from the roof

to 12 inches above the lowest part of the floor. Under this

disc, the suckling pigS can crawl and avoid being crushed by
the mother.

A New Hoisting Device.— A novel and apparent-

ly satisfactory machine for the economical handling of

sugar-cane is described in the Modi^rn Smjar Planter

(May 31, 1913). It is stated that the invention not only
facilitates the handling of the cane, but also permits it to

be done with more despatch and at less cost. Operated
either by horse power or by a small gasolene engine or

electric motor, one man can easily perform the entire task of

unloading the carts, weighing the cane and placing it in cars.

A system of cog wheels is so arranged that by the move-

ment of the lever the operator lifts the cane, which while

suspended in mid air. is accurately weighed by an automatic

scale attached to the derrick. A second lever releases the

cogs and permits the easy swinging of the load on a ball-

bearing turnable to any desired position. The load is

unfastened and released by simply operating a third lever.

It is stated that a company has been organized for the

manufacture and sale of this wonderful piece of mechanism,

which, no doubt, will be advertised in the ordinary way in

due course.

An interesting note appears in the E.'peiimeut Station

Rt'iotd (Vol. XXVIII^No. -5) concerning some recent tests

to determine effects of grade and surface of roads on tractive

force. The tests were made on dirt, cinders, asphaltic

concrete, and brick materials. One result obtained was that

on a dirt road, a team can pull up a 10-per cent, grade only
two-ninths of the load that it can draw on the level. The

general conclusion is that in determining the permissible

grade it is necessary to take into consideration the probable

weight of the load to the haul, the average type of horse, and
the effect of atmospheric conditions, particularly of rain, on

the chosen road materials, in their relation to draft and

footing for the horse.
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FAkM MANAGKMEXT: Hy (i F. Warren, Ph.D.

Tlie Maciaillan Compani/, New York, 1913. Price 7s. Gd.

Judging by its title, this bonl; would not seem
_

to

concern au'rrculture in the tropics, nor does an e.xamination

of a page\ere and there tend to dispel thi.s impression, for

the information is applied almost entirely to conditions

obtaining in the temperate regions of the United States

If, however, the motive of the book and the principles

involved be regarded broadly, much that is highly suggestive

and illuminating will be found even by those who manage

land in warmer latitudes.

Farm management is the study of the business prin-

ciples in aiiriculture
— the science of f.irm or estate organiza-

tion. It seeks to -show how, under various conditions,

a maximum continuo-a.s profit can be obtained. Its problems

concern types of farming in relation to clinnte, soil, distance

from markets, capital, labour, competilioji and numerous

other factors. It deals with questions of intensive and

extensive cultivation, with the financial side of maintaining

the fertility of land, with methods of renlinj?, farm equip-

ment and the arrangement of fields and buildings. The time

and ways to place produce on the markets and practicable

methods of .scientifically keeping accounts are also important

branches of this interesting study. To understand what

a great deal there is to be learnt concerning all these matters

the reader must refer to the 600 pages of concise and well-

classified information constituting the book under review.

The movement in the direction of the distributive or

economic side of agriculture in contradistinction to the

productive is of quite recent origin. One of the pioneers

of the movement in America was Professor Card, whose

well known work on Farm Management has frequently been

referred to in the Agricultural A'eir^.

The present treatise on the subject, equally powerful, in-

volves similar ideas, but deals with them in greater detail.

The book is practical and sound, and it therefore goes a long

way to prove a fallacy in the old adage 'Farming cannot be

taught.'

INSECTICIDES, FUNGICIDES, AND WEED
KILLERS: by E Boutcart, D.Sc. Scott, Greenwood A-

Son.. London, 1913. Price 12s 6rf.

This book, comprising some 400 page.->, is described on

the title page as 'a practical manual on the diseases of

plants and their remedies, for the use of manufacturing

chemists, agriculturists,
arboriculturists and horticulturists',

and will'be welcomed as a valuable addition to the working

equipment of tho.se for whom it is intended.

In the preface the author refers to the increasing

necessity for knowledge to enable those who have to do

with the raising of plants of all kinds, to combat pests and

di.seases. The great mass of records of experiments and

trials by workers in all countries has been reviewed, and

from the aggregate of the nnults reported, the author has

endeavoured to frame certain scientific rules which appear
to determine the success of certain classical methods, nnd^to

exi'lrtin certain notorious failures.

The translator's preface refers particularly to the-

enormous value fif the great number of tried recipes
—

recipes which have passed the ordeal of a capable and wise

censorship—embodied in this treatise for the benefit of

every cla.ss of workers connected with agriculture.

A perusal of the table of contents reveals an admirable

systematic arrangement of the subject matter. Each chapter

deals with a substance and the gioups of its derivations,

whilst under the headings thus provided are subheading*

including preparation, pri.perties, action on plants, action Oft

insect.', and use.

The introduction devotes twenty-two [lages to a general

discussion of the nature of the causes and treatments

of diseases of plants, and this brings out the general

circumstances connected with the several points as they

recur in succeeding chapters of the book.

As a concrete example of th" method of treatment, refer-

ence may be made to the chapter where Bordeaux mixture-

(Bouillie Bordelaise) is dealt with Here (p. 227) one finds

the heading: copper hydrate (Bouillie Bordelaise)— Prepara-

tion. Under it, an ,iccount is given of the method of prepar-

ing Bordeaux mixture, the formula recommended consisting

of 10 lb. blue vitriol (copper sulphate), 3.1-10 B>. lime and

50 gallons of water, which is given as a 1-per cent, solution.

Under the heading Properties of Bouillie Bordelai-e, it is

stated that this fungicide should be neutral or slightly-

alkaline, it must never contain an excess of blue vitriol. The

tests given for determining the neutrality of the mixture

are the usual ones, namely, the red colouration produced by

adding a few drops of yellow prussiate to a small quantity of

the mixture, and the knife-blade test.

To ensure the proper adhesion of Bordeaux mixture, it is-

necessary (1) that the solution of blue vitriol should be added

cold to the milk of lime, (2) the better the quality of lime

the better the adhesion, and (3) the fresher the mixture the

better the adhesion. The chapter includes a historical

account of the use of Bordeaux mixture, of practical spray-

ing, and of its use against mosses and lichens, bacteria

and fungi. The treatment of tubers and stems is discussed,

and then follows an account of the use of the compound

against each one of a long list of parasitic diseases of plants^

together with a short account of the effect of Bordeaux

mixture against insects.

In the glossary, of twenty-four pages, will be found,

arranged in alphabetical order, brief accounts of the pests

and diseases mentioned in the body of the work, which will

help the reader to identify many of those mentioned under

the heading of the remedial treatment previously discussed.

It is not of course to be expected that a work of this sort

should be entirely free from error; but one is inclined to regret

that such a statement should appear as that on page 363,.

to the effect that the fiipsy Moth {(hneria dupar) has beei»

exterminated in America by the use of creosote applied to

the egg-masses, followed by spraying the young caterpillars

with arsenate of lead. 'I'his treatment was etlicient, but

with its cessation for a few years, there came a general

distiibiuion of tbe Gipsy Moth, and now, in addition, large

sums of money are being spent yearly for importing parasites-

with the object of preventing any further spread of the

insect. The above misstatement, however, does not in any

way detract from tbe general usefulness and reliability of

the work.
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NOTES AND COMMENTS.
Oontents of Present Issue.

In the editorial of this number of the Agricultural
.Ncirs a review of a recent publication is criticized with

the object of emphasizing the ultimate econoiuic value

of abstract research in agricultural science.

Under the heading Sugar Industrj', will be found
an article describing results of experiments on the

feeding value of canc-top ensilage.

An ingenious type of flooring for pig-styes is

briefly described in an article on page 2'}0.

Under the caption Uook Shelf, on page 'A'-i] , appear
reviews of a recent work on Farm Management and of

another on Insecticides, Fungicides and Weed-killers.

Interesting articles concerning the corn ear worm
and the control of froghoppers will be found under
Insect Notes, on page 284.

As a sei|uel to the recent bulletin on the

})reparation of Para rubber, lately abstr.icted in the

Agricultural Neivs, an article reviewing the informa-
tion there set out, has just appeared, and this is sum-
marized on page 23.5.

Fungus Notes, on page 238, comprise an account
of a new disease of the castor plant. The concluding
-article on this subject and that on the spotting of

plantation Para rubber will appear in the ne.xt issue.

Reducing Rubber Prices to Encourage New
Uses.

The India Rubber W'nrld (.Juno 1, 1913) pays
considerable attention to the recent interesting pro-

posal emanating from the English finannial press, to the
t-tf.-ct thnt rubber plantation (^ompatiie.s should agree
lo set aside 10 per cent, of their crops to be held at the

disposal of certain English and American manufac-
turers jit the fixed price of 2.s. ikl. (GO cents) per lb.,

to be used solely for purjiuses not hitherto exploited.
If adopted, this project would place at the disposal of

inaniitactnivrs this year about 4 000 tons of plantation
rubber at (iO cents per ft.

The above- meniioned journal considers that id

would be easy to find manufacturers who would

religiously live up to this arrangement, but doubt is

expressed as to whether any substantial end would be

gained by the project.
The fundamental idea, of course, is the utilization

of the 10-per cent, cheap rubber solely for purposes
of experimental manufacture. If a new article were

produced which did secure recognition, would it

necessarily pay to manufacture it on a large scale ati

the full market price? If the project materialized it

Wduld aj)pear to seem necessary to have a clear under-

standing that activity should be directed to the inven-

tion of new articles on strictly economic lines.

Although an extension in the number of uses of

raw material will increase the demand for it, a much
greater response is occasioned by a reduction in the

cost of j)roduction. This particularly holds good for

a commodity like rubber for which the demand is

economically very elastic. The conclusion cannot be
avoided that the 10-per cent, reduction might in the

case of this product be more wisely expended by pro-
ducers upon an investigation of prof^lems of production
rather than upon those of manufacture. With a com-

modity like sugar, of which the retail price is relatively
low, a parallel action to that suggested above would be

likely to prove of much greater benefit—provided it!

were possible to discover new and original ways of

utilization.

The Honey Bee and Pollen Collection.

In Bidlciin No. HI of the Bitnau <>/ EntO'

mologg, United States Department of Agriculture, is

published a very interesting and instructive paper on
the behaviour of the honey-bee in pollen collecting.
The following information is abstracted from the

summary with which the paper concludes.

Pollen may be collected by the worker bee upon
its mouthparts, upon the brushes of its legs, and upon
the hairy surface of its body. When the bee collects

from small Mowers, or when the supply is not abundant,
the mouthparts are chiefly instrumental in obtaining
the pollen. The specialized leg brushes are used to

assemble the pollen, collecting it from the body parts
to H'hich it first adheres, and transjiorting it to the

pollen baskets or corbicuhe of the hind legs. In this

manipulation the forelegs gather pollen from the

mouthparts and head; the middle legs, from the fore-
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legs and from the thoi-ax; ihe hind legs, from the

middle legs and from the abdomen.
I'ollen grains are moistened and rendered cohesive

by the addition to them of Hwid substances which come

from the mouth. Analyses show that honey forms

a large part of this moistening riuid, although nectar

;ui(l secretions from the salivary glands are probably

{irescnt also.

In the process of })ollen manipulation this Huid

substance becomes well distributed over the brushes of

all the legs. The forelegs ac(iuirc moisture by brushing
over the mouthparts, and they transfer this to the

hairs of the breast and to the middle leg brushes when

they come in contact with them. The middle leg

brushes transmit their moisture to the pollen combs of

the hind legs when they rub upon them. All of those

brushes also transport wet pollen, which has come from

the mouth parts and thereby acijuire additional mois-

ture. Dry pollen which falls upon the body hairs

becomes moist when brought into contact with the wet

brushes or « ith wet pollen.
I'ollen which the collecting bee carries to the hive

is deposited by this bee within one of the cells of the

<jomb. As a rule, this pollen is securely packed in the

cell by sonie other worker, which flattens out the

rounded masses and adds more Huid to them.

Botanical Studies in the Virgin Islands.

The Director-in-Chief of the New York Botanical

< Jarden gives an interesting description in the .Journal,

issued by the Directors, of a voyage in the northern

West Indian islands, made chietiy w-ith the object of

studying the different species of the genus Cactus. Of
most general interest is that part of the paper which

lieals with the botanical characteristics of the Virgin
Islands. Reference is made first to the e.xploration of

Tortola. The existence in this island of a small area

of primaeval forest which contains many rare and

characteristic species was one matter that caused the

display of much interest. The author expressed

pleasure on learning that steps may be taken toward

the permanent preservation of this high altitude flora

and the possible reafforestation of denuded areas

adjacent
The next island dealt with is the botanically little-

known Anegada. This island, physiographically and

<'eologically is totally different to all other islands of

the archipelago. Its native flora contains many species
not known to occur on the other Virgin Islands and as

a whole it is strikingly Bahamian in relationship. In

this island 123 species were collected. The author

states that a more thorough Botanical survey would be

a notable contribution to geographic botany: the flora

is highly specialized, and very few .specimens from

Anegada are preserved in any museum or herbarium.

Two kinds of palms exist wild, whose botanical affinities

are as yet unknown, inasmuch as neither flowers nor

fruits of them have been scientifically observed.

Specimens of their leaves were brought away, and

one palm was found to be a palmetto (Sabal) the other

a thatch palm (probably Thrinax).

The Presence of Arsenic in Plants.

For some years it has been known that arsenic

is normally present in the body of animals. Of late

it has been shown that this very poisonous element

commonly exists in plants, though of course in quan-
tities which are far too .small to allow of any injurious

physiological action on the animal system. Aa
a matter of fact it would appear that arsenic when

present in certain quantities and in certain forms, is

an important nutrient.

l'")gures are given in an article in the Monthly
Bulletin of Agricultural Intelligence and of Flint
Diseases for I'^ebruary l!)lo, which bhow to what
extent the substance is present in plant tissue. Fresh

orange pulp contains 001 L mgr. per 100 grms; the dry
material, 0099 nigr. Fresh tangerine orange pulp
has 1012 mgr.; the dried pulp, 008.5 mgr. Lettuce
has quite an appreciable amount of arsenic, dry leaves

containing as much as 387 mgr. Banana pulp

appears to contain O0(J mgr. in the fresh material

and 0033 mgr. when dried. In fresh rice and maize

0007 mgr. and 0030 mgr., respectively, were found;
whilst the dry materials contained 008 mgr. and
030 mgr., respectively.

Even parasitic plants, which do not come in

contact with the soil, contain arsenic; but although it

is indispensable for their proper development there is

no relation between the amount of arsenic in the

parasite and that contained by the host plant.
In any individual plant, the green parts contain

more arsenic than those which are not exposed to

the light.

Taxation of Jamaican Bananas.

From recent telegrams many vvill be aware of the

fact that considerable consternation has arisen in

.lamaica as the outcome of a report that the United

States Government has decided to impose a duty on

imported bananas. Of the 40,000,000 bunches of this

fruit annually received into the United States some

17,000,000 are sent from .Jamaica; and if, as has appar-

ently been urged, a •') cent tax on each bunch is put
in force, the stability of Jamaica's principal industry
will be severely shaken.

According to a telegram published in the Finan-
cial Aden's (June 26, 1913) the action of the United

States will be more particularly felt since the duty
is to be imposed per bunch irrespective of size. The

majority of stems sent from Jamaica are very small

compared with those exported from Costa Rica and
elsewhere so that under such a system unfair competi-
tion is set up between Jamaica and other banana-

producing territories. In particular, it will be the

peasant-growers in .Jamaica who will be worst afFected

if the Tariff Bill becomes law.

It is understood that representations have been

made to the Home Government with a view to express-

ing the desirability of sending a deputation from

Jamaica, for the purpose of laying the Colony's claims

before the American authorities.
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INSECT NOTES.

THE CORN EAR WORM ON RICE.

In the Journal of the Board of Af/ricultme of British

Guiana for April 1913 (Vol VI, No. I) ihere is an inter-

esting article by G. E. Bodkin, B.A., Government Economic

Biologist, which, under the lieading The Jlice Caterpillar,

gives a very complete account of the life history of /.cry'//.V-

<j7)M frugiperda, and describes its attacks on rice in that

colony.
rOPULAR SYNONYMY.

This insect has frequently lieeii referred to in the Agri-

ridtural A'ews (See \'ol. IV, p.90; Vol. X, p.74; Vol. XI, p.

346) as a pest of Indian corn atiacking the leaves and ears,

and of cotton, attacking the bolls in the same way .^s the

Jjoll worm {llciuitlds obsohta).

In the United States, Laphyyma fruyijierda is commonly
called the fall army worm. In the Lesser Antilles it is

known as the corn ear worm, and is often confused with the

cotton boll worm when it attacks cotton: and, now, because

of its occurrence as a pest of rice, it receives the common
name of rice caterpillar.

This insect is of very wide distribution thro-ugh North,

South and Central America and the West Indies. In

addition to the food plants already mentioned (cor,n, cotton

pnd rice) sugar cane, grasses, clover and peas have been

attacked by it.

METHODS 01' CONTROL.

In connexion with the control of the rice caterpillar the

use of dry, powdered le.ad arsenate is recommended when
this method can be adopted Flooding the rice nursery beds

is also believed to be a valuable means of control. The

caterpillars come to the surface of tho water, where they

may be collected by hand, and then destroyed.
Wild birds are useful aids to control, and Mr. Bodkin

suggests that perches should be erected to attract them to

the vicinity of the nursery beds.

NATDRAL KNEMIES.

Laphy'jma frugiperda is controlled to a certain extent

by several natural enemies. A few of these, which occur in

British Guiana.are a hymenopterous parasite, a lady-bird beetle,

and a wasp, Pollstes nigrireps: all of these attack the insect

in its larval stage No egg parasites have as yet been found

in ]5ritish (Juiana. The following account of a parasite of

Laphygnia frugiperdii in the United States is taken from

the same number of the Journal of tin lloird of Agriculture
of British Guiana that contains the account of the rice

caterpillar:
—

•Issue No. 6 of Vol. V of the Journal of Econovdc

Jintomologij, contains an exceedingly interesting account

of the parasitism of Laphi/gma frugiperda by Clielonus

texaniis, Cress. Apparently this insect has the peculiar habit

of ovipositing in the eggs of Laphygnia, while the adult

parasite emerges from the larva. The .adult parasite is

approximately half as large as an ordinary house fly,

and about as large as a ma^s of sixty I.ajihygraa eggs.

Eggs of Laphygnia thus parasitized hatch in a normal

manner, but the larva when about half grown prepares
a pupal cell supported by a finen^eshed silken cocoon. Two

days after the completion of this cell, the larva dies, and on

the following day the larva of the parasite emerges from

a hole in the centre of the body of the caterpillar. The
larva of the parasite then commences to spin its cocoon of

white silk within the yellow tocoon of its host, taking
several days for the process. A parallel case was observed

by the writer [Mr. Bodkin] in the cane fields of Porto Rico

early in January of -this year. As Laphygma frugiperda
commonly occurs in British Guiana it is cjuite possible that
this curious parasite is also present.'

THE CONTROL OF FROGHOPPERS.
The Department of Agriculture, Trinidad (June 20) has

recently issued an interesting circular (Special Circular No 7)
entitled Froghopper Notes by J. C. Kershaw, who is the

Entomologist engaged in a study of these insect.s in that
island.

From this circular it appears that the recently
discovered 'Vermillion' egg parasite has not been bred in

captivity during the dry season in sufficient numbers to give
any great amount of encouragement that it can be used
under control as a satisfactory means of checking the

froghopper during the coming season.

In addition to the use of the green muscardine fungus
which has given good results in the past and is being used
on a large scale at the present time, it is suggested that

there are three other means of combating the froghopper
which promise some measure of success. These are outlined

htrewith, together with certain observations on them.

NITROLI.M.

It is suggested that nitrolim (calcium cyanamide) should
be used primarily as a manure, and secondarily against the

froghopper nymphs. Its eft'ectiveness in this latter connex-
ion has not yet been determined. Nitrolim is an artificial

manure of particular interest because it contains a fairly

large proportion of nitrogen (18 per cent.) obtained from the

atmosphere by an electrical process (see Agricultural Kews,
Vol. XI, p.279). Its manurial eflect is not equ^l to

that of nitrate of soda, and it is much slower in its action,

according to experiments in British Guiana by Professor
Harrison and others (see West Indian Jhilleliu, Vol. .\III,

p. 131), and in Antigua (see Sugarcane Experiments in the
Li'eward Islands, 1911-12, p. 8-5, and Botanic Station

Report, Antigua, lltll-12, p..SO)

A disadvantage in connexion with the use of nitrolim is

to be found in the fact that in the Tropics it rapidly loses a.

very considerable proportion of its nitrogen in the form of
ammonia. Nitrolim kept for nine months in British Guiana
lost 60 per cent, of its nitrogen.

KEtlOSENKLYSOL KMULSION.

In the preparation of this emulsion 3 oz. lyscl and 9 oz.

kerosene are stirred into 4 gallons (Imperial) of soft water.

This gives a 2per cent, emulsion which, it is stated, will-

remain in its emulsified condition indefinitely, that is to say
the kerosene and lysol will not separate from the water.

The emulsion kills the froghoppers on coming into con-

tact with them. It is applied from a bottle through the
cork of which a short length of glass tube, of J inch bore, is

passed, the emulsion being shaken from the bottle in a small

jet, not a spray, into the axils of the leaves where the adult

froghoppers are in the habit of hiding. Used in this manner,
this emulsion should be very effective, and at the strength
suggested it should not have any injurious effect on the plant.

A certain amount of difficulty is found in getting the
emulsion properly applied. Boys are said to do the work
better than men but they require constant supervision.
The best time for the work to be done is as soon as the
adults are to be seen on the canes in any numbers, and rf

this occurs while the canes are still small, not more than
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breast high, the results of the treatment will be more

satisfactory than if the work is carried out when the canes

are taller.

DESTUUCTIOX i>K KGC.S.

After each brood of froghoppers, the dry leaves on the

growing canes should be examined for eggs, and if these are

found in numbers the dry leaves should be removed and

thrnwn into the cattle pens, where the eggs will be destroyed

by the trampling of the animals. As an alternative, the trash

might be stacked on the bare ground, where, if the eggs

batch, the larvae will not be able to find food.

The removal of the egg-bearing trash should be

accaniplished as soon as possible after the eggs begin to

appear, since these hatch during the wet season in about

three weeks after being laid.

PREPARATION OF PLANTATION PARA
RUBBER: A REPLY.

In the A'jncull-ural News, Vol. XII, Xos 289 and

290 were published two articles summarizing a recent

bulletin on the preparation of plantation rubber, by B. J.

Eaton, Chemist to the Department of Agriculture, F.M.S.

In this, attention was given, amongst other matters, to the

fact that Eaton's results on the maximum quantities of

coagulants required for Hevea late.v diti'ered markedly from

those obtained previously in Ceylon, by Parkin.

In view of this fact, and also because, in general,

Eaton's paper appears to deprecate the Ceylon investigations

referred to, I'arkin has lately published a reply and retros-

pect on the subject in the India Ruliher Journal (June 7,

1913).
An account is given first in this article of the conditions

under which the Ceylon (1898-99) experiments in question

were conducted. At this time, little previous work

had been done on Hevea; indeed it was a period

when attention was being given mainly to the culti-

vation of Castilloa under plantation conditions. Wound res-

ponse had not been scientifically recognized, and consequently,

the latex used in the experiments was obtained mainly

from initial tappings of Hevea trees, and was thicker and

•contained a larger percentage of caoutchouc than that

procured in ordinary estate practice to-day from successive

tappings rendered possible by wound response. Such latex

from initial wounds may be more alkaline than that from

subsequent tappings, and therefore require more acid

for coagulation. A further condition of importance noted

is the fact that the laboratory arrangements in Ceylon

at that time were limited, though as pointed out,

a plea of this kind will not serve to cover the wide dis-

crepancy between Eaton's figures for acetic acid and those of

Parkin, even though the figures were originally stated as being

only approximately true. Another circumstance which might
have atl'ected the results was that I'arkin used latex that was

kept undiluted. According to Whitby, the development of

natural acidity takes place much more rapidly in diluted

than in undiluted latex. Lastly, Parkin intimates that his

idea of what actually constituted a complete coagulation does

not agree with the somewhat loose definition advanced by
Eaton.

Coming to the main points of the dispute, they may be

grouped under four headings, and discussed in order.

(1) The amount of acetic acid required to bring about

complete coagulation.
Eaton found that only about a tenth of the quantity

-recommended in the Ceylon experiments is required.

Parkin's reply is that for reasons already touched upon Jvbove,

his latex contained less natural acidity.

{2) Is the amount of acid required independent of the

dilution of the latex:'

In Parkin's experiments, dealing mainly with acetic acid,

the conclusion was reached that the amount of acid required

depended upon the original quantity of latex present and noti

upon the dilution. Eaton found otherwise—the more the

dilution the more acid is needed per unit volume of original

latex Both Crossleys and Whitby's results on the same

subject agree with those of I'arkin, and evidently the matter

demands reinvestigation. In concluding his discussion of

the point in que.stion. Parkin reproduces some of Eaton's

figures to show that they disagree with that investigator's

statement, that the greater the dilution the greater is the

actual amount of acid that must be added to bring about

complete coagulation.

(3) The percentage range or the minimum and maxi-

mum of acid for complete coagulation.
In connexion with this point, Eaton denies that

there is a maximum figure for either acetic or other

coagulant beyond which coagulation is incomplete, in

spite of the fact that Parkin, Crossley and Whitby have

shown independently that there is apparently an absolute

maximum for acetic acid, while only a relative one for hydro-
chloric acid and sulphuric acid.

(4) The theory of Hevea latex coagulation.

Under this heading Parkin discusses views on the subject

in general. He maintains that the presence of protein is an

important factor in coagulation, and likens latex to milk, in

that just as the coalescence of the fat globules and the

curdling of the protein are distinct, so in latex the segrega-

tion of rubber globules and the actual clotting of latex are

equally separate transformations.

VVithout mentioning Eaton's paper. Parkin concludes:

'it may be emphasized that by no means has the last word

been said on the coagulation of latex. The subject still

awaits complete elucidation.

Ventilation and Fruit Storage —Since fruits

produce carbon dioxide very rapidly, and since they brown

and lose their flavour when they are not supplied with

oxygen, the need for thorough ventilation during storage

becomes apparent. Piespiration of ripe fruits as well as thit

of green fruits is rapid, though fruit tissues that respire as

actively in the absence of air as in the presence of air seemed

to be those that have finished their growth and are ripe. If

growing tissues, such as green peaches, are put in an

oxygen-free place for a few days and then brought back into

air, the rate of production of carbon dioxide does not entirely

return to the normal. This would indicate a permanent

injury to the protoplasm or to some of the enzymes due to-

insutticient oxygen. In this connexion it may be noted that

the so called 'ice scald' injury is due to the same cause,

brought about by an accumulation of carbon dioxide within

the paper wrappers in which fruit is stored. The question

of wrappers for fruits would appear to be a matter

worthy of an extended investigation from the standpoint of

ventilation. Wrappers allow only a very small air space
around each fruit. Some type of perforated or porous

wrapper has been suggested as a possible means of combining
the desirable qualities of the wrappers with better ventilatioa

tion of the fruit. (From Bulletin 330 of the Agricultural

Experiment Station of the College of Agriculture, Cornell

University.)
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GLEANINGS.

'l"he Cuba Revimv (May 1913) remark.s upon the fact

that the cost of producing a pourid of sugar in Cuba with
a modern mill may be as low as 125c.

The new St. Lucia lime factory building will be com-

pleted about July -5, and it is hoped that the plant will

arrive in time to start work in August.

It i.s stated by the Curator of tke Botanic Gardens,

Dominica, that the half yearly examination of the agri-
cultural pupils took place towards the end of June.

Cotton stainers continue to cause considerable anxiety
in Montserrat. It is likely that an effective parasite has

been found, which may help to keep the pest under better

control.

According to the Barbados Advocate, August 4 will be

observed as an arbor day in that i^iland. Applications for

young trees may be made to tke Superintendent of

Agriculture.

A letter has been received from the Secretary of the

Ceylon Agricultural Society intimating that the Troi>icnl

Agrii-ulturiit has been purchased by that Society, who are

now the sole proprietors.

In connexion with the recent Tuber«ulosis Conference
held at Trinidad, it is a signilicant fact that the Porto Rico
Government has voted $150,000 to build seven tuberculosis

hospitals. (From the Port oj .'SiJain Gazette, June •22, 1913.)

The I'oice of Ht. Lucia (June 14, 1913) reproduces an
article from the Canada West India Maga:ine, which urges
the necessity for an increase in the amount of money
expended on adverti.senients by the West Indies.

In Antigua, according to the Curator of the Botanic

Gardens, the young rane crop continues to improve; jutt

lately, however, it has been inclined to show the cumulative
effect of the rather dry weather experienced in June.

The issue of the Voice of St. Lucia for June 21, 1913,
contains an article dealing with the para.site known as

iove vine', which has shown a tendency to .spread in that

island. The article in question suggests methods of control.

Amongst those commodities of the Republic of Hayti,
the experts of which have greatly increased during 1912, are:

coffee, cacao, logwood roots, lignum vitae and copper.
(Diplomatic and Consular Reports, No. 5057—Annual
Series.)

AmiiDgst the work contemplated at the end of June in
St. "\ intent was tlie preparation and forwarding of exhibits
on behalf of the Permanent Exhibition Committee to the
Canadian National Exhibition that will be held at Toronta
during August.

In the Jamaica Government Gait'tte (.May 22, 1913)
a list is given of the economic and ornamental plants which
may be obtained at the price of Id. from the Public Gardens;
also a list of free economic plants. The cost of freight is

only paid as far as any Jamaica railway station or seaport.

In the Bemerara Daihj Chronicle Mail Edition
(June 20, 1913) two long and interesting review.s are given
of the recently published Report on Sugarcane Experiments
in the Leeward Islands 1911-12, and of the Report on the
Botanic Station and Experiment Plots, Antigua, for the
same year.

A table of statistics published in the Dominica Official
(ri.e/te (June 20, 1913) shows that of those agricultural
commodities whose exports have increased the most during
the period January 1 to May 3 1 for the present year as com-
pared with the last, are: cacac, fresh limes, and concentrattd
lime juice. A reduction is shown in the cases of coffee, fire-

wood cords and hardwood.

The Gardener's Clironicle (June 14, 1913), ia a short-
article on West Indian fruits, observes that Indian corn is

largely grown in Jamaica, but that that journal is at a loss
to understand why the plant should occasionally be classed
as a vegetable. This wosld appear to be another case

showing the necessity in Europe of a more widespread
knowledge of the utilization of tropical produce.

In a letter recently received at this Office from the
Administrator, St. \'incent, the interesting facts are referred
to that in St. Vincent, during 1911, legislation was enacted

providing that all stallions of three years and over, under
14.V hands, shall pay a yearly licence of £3, while stallions
•f 14i hands and upwards pay a license of only £1. The
result of this legislation has been the castration of all stallions
under Wl band.s in height, which has in great part improved
the standird of horse Hesh in the Colony.

A well-known tropical plant termed Eup/iorbia-
jrilulitera has attracted con.<»ideritiIe attention of recest

years, on account of its value in the treatment of
asthma, bronchitis, find other di.seases of the respiratory
organs. A recent investigation has led to the isolation
of a large number of constituents from this plant, none
of which are believed to possess any specific physio-
lojjit<al action. Such virtures as the plant has been presumed
to possess would therefore not appear to dei>end upon any
single substance of a definite chemical character. (Front
Publication No. 150 of the WollcDme Research l>aboratory.>
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STUDENTS' CORNER.

JULY.

Sf.cond Period.

Seasonal Notes.

There are several circumstances at the present time

which render it convenient for the student to direct his

attention to the question of judging animals by means of

scale points. The action for instance, which is being taken

in the Leeward Islands, and has already been followed in

Trinidad and elsewhere, to put a stop to the adulteration of

milk will have an indirect effect in that it will make it

very worth while for stock-owners to breed from selected

animals and obtain a maximum yield under the state of farir

competition brought about, and another circumstance is that

at this time of year, with the wet weather setting in and
the consequent Hush of green fodder, the animals are likely
to be in good condition for a critical inspection.

With a view to encouraging selection of dairy cows the

following scale of points is reproduced from The Agricultural
S'jte-Book {\9\0 edition), by Primrose McConnell, B.Sc.

Scale of Points foe Judging a Cow.

PEEFECT SCORE.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

1.5.

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

GENERAL APPEARANCE.

Weight — — — — — —
Form: Inclined to be wedge-shaped

— — 6

<^)uality: Hair fine, soft; skin mell'iw loose, medium
thickness, secretion yellow; bone clean, fine — 6

Condition: Lean, though vigorous appearance
when in milk — — — — — 6

HEAD AND NECK.

Muzzle: Clean cut; mouth large; nostrils large
— 1

Eyes: Large, bright, full, mild — — — 1

Face: Lean, long, quiet expression
— — 1

Forehead: Broad — — — — 1

Ears: Medium size, yellow inside, fine texture — 1

Horns; Fine; texture wavy — — — 1

Neck: Fine, medium length; throat clean; light

dewlap — — — — — 1

FOREQUARTERS.

Withers: Lean, thin — —
Shoulders: Light, oblique

—

Legs: .Straight, short; Hank fine

BODY.

Chest: Deep, low; girth large with full foreflank 10
Barrel: Ribs broad, long, wide apart; large
stomach — — — — — 10

Back: Lean, straight, open-jointed — — 2

Loin: P.road — — — — — 2

Navel. Large
— — — — — 2

HINDQUARTERS.

Hips: Far apart, level — — — — 2

Rump: Long, wide — — — — 2
Pin Bones or Thurls: High, wide apart — — 1

Tail: Long, slim; fine hair in switch — — 1

Thighs: Thin, long
— _ _ _ 4

Escutcheon: Spreading over thighs, extending high
and wide; large thigh ovals — — — 2

Udder: Long, attached high and full behind,

extending far in front and full, flexible; quarters
even and free from fleshiness — — — 20

— 1

2
••>

27. Teats: Large, evenly placed — — —
28. Mammary veins: Large long, tortuous, branched

with double extension; large and numerous milk
wells — — — — — —

29. Legs: Straight, short; flank fine — — —

Total 100

The judging of different cows of known milk capacities

by means of the above taljle, particularly if carried out in

conjunction with other students will be found both
instructive and interesting.

Note the great relative importance of the chest, barrel

and particularly the udder points in judging milch cows

Questions for Candidates.

Pkeli.mix A i;y Q u estion.s.

(1) What are the three essential conditions for germin-
ation.' What methods have been tried for accelerating the
rate of germination?

(2) Of what use is carbon dioxide, (a) in the soil (b) in

the air.'

(1)

(2)
of feed

protein

Intermediate Questions.

Describe the process of kiln<lrying of grain.
How would you proceed to calculate the number

units in a ton of Indian corn? [Corn contains :

8-t per cent.; fats,* 48 per cent.; carbohydrates*
578 per cent.]

Final Questions.

(1) Prepare a statement showing the cost, in your
district, of producing an acre of sugar-cane.

(2) Write a short essay (of about 400 words) on the

coagulation of latex, introducing the most recent views on
the subject.

Colonial Agricultural College at Tunis.—
A short account of the agricultural college at Tunis is given
in the Monthly Bulletin of Agricultural Intelligence and

of Plant Diseases (March 191.3) and some of the information

presented is likely to prove of intere.st in the West Indies

in view of the attention which is now being given to the

question of tropical agricultural colleges.
The Tunis college was founded in 1898 and since then

it has been attended by upwards of 300 students; of these

ninety-seven are engaged in farming in Tunis, and thirty-two
in Algeria; twenty, who have remained in the colony, have
taken up professions whioh are only indirectly connected
with agriculture; 103 have returned to France and are

occupied in farming; the remainder are in various parts of

the French tropical possessions.
As regards the institution itself, numerous experiments

have been conducted there in regard to the use of new imple-
ments, the application of nianure.s, cotton trials, and irriga-
tion work Briefly expressed, the institution appears to be

mainly a college for the teaching of dry farming, and conse-

quently irrigation and various other branches of civil engineer-

ing form important lines of study.
From the ,'irticle under consideration most of the

instruction would appear to be largely of a practical nature

though apparently the theoretical side is not neglected. At
any rate the large number of students who have taken up
agricultural employment would indicate that the institution

at least serves a useful purpose.

*
Digestible.
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FUNGUS NOTES.

A NEW DISEASE OF THE CASTOR
PL.ANT.

An interesting account of a new (lisea>e of the castor

oil plant (Ririniis cnmniti/iis. L.) is contained in tlie Mi'inoirs

of the Dep<i>tme»t of AfjricuUiin- in India, Vol. V, No. 4.

The paper in question deals almost entirely with the

morphological ami cultural characters and parasitism of the

causal fungus, liut such of the information as is thought

likely to bi3 of interest to the general reader has been

summarized in the following article.

USES OF TIIK CA.sTOl; Oil. PL.VNT.

The author (,J. F. Dastur, B.Sc), who is first assistant

to the Imperial Mycologist, begins with a discussion of the

economic importance of the castor oil plant. It is observed

that oil from the seed i.s in great demand commercially

owing to its value in the manufacture of Turkey red, and

because of its medicinal properties. Castor oil is also used

for illumination purpo.'^es and as a lubricant; it is employed
for dressing tanned hides and skins; castor oil Cfike is an

important constituent of manures; whilst finally, the plant

itself is cultivated in Assam, for feeding the erisilkworm

on its leaves. Incidentally it may be mentioned that

a beginning has been made with a view to growing the

plant for this latter purpose in the West Indies.

FUNiirs DISE.VSK.S 01'' TUB 1>L.\NT.

The castor oil plant is, on the whole, remarkably free

from pests and diseases The most widely distribute<l

perhaps is the leaf rust. In India, an Alternaria and a Cercos-

pora have been found on the leaves and are at present under

investigation; but the most important disease in India, and

one which has for years caused considerable damage is that

induced by Fhiitophthora 2MrasUira, nov. spec.

PnYTOI'HTHORA .VXD WEATHEU CONDITIONS.

A characteristic feature attendant on the outbreak of

this disease is the fact that it has been found appearing

every year, at Pu.sa, about the end of June, after the rains

have set in. In 1912, it appeared as early as June on

account of the frequent showers received during April and

May. The disease disappears by the beginning of September,
at the end of the rains. It is therefore largely controlled by
weather conditions.

.^PI'KAllANCE Ot- WSEASEl) TISSUE.

The fungus in question both destroys seedlings and attacks

lenves of older plants. The first indication of the disease is

the appearance of a roundish patch of an unhealthy dull green

colour on both the surfaces of a cotelydon. The disease

spreads from the leaf to the petiole, thence to the .stem and

growing point, killing the seedlirg. In older plants the disease

in the field is localized on the leaf blade. As the diseased spot

gets older, it turns yellowish and then brown. On the under

surface of the leaf, in a more or less advanced stage, there may
be seen by the aid of a lens a sparse white web of threads

originating from the unhealthy green-coloured portion of the

diseased spot. These are the long and nnbranched fiuit

stalks of the fungus, measuring from about 100 to .'lOO

microns in length. The mycelium within the tissues is both

intracellular and intercellular. Wherever an intracellular

hypha passes through a wall there is invariably a constriction

of the hypha. Haustoria are very scarce. When a diseased

petiole or stem is cut transversely, the ring of fibro vascular

bundles becomes prominent by its black or brown colour on

account of the fungus in the vessel. Internal sporangia
have often been observed in the tissues of leaves, stems and

fruits Sexually produced spores (oospores) were not found

in nature, but as will be mentioned later, were readily detected

in pure culture.

AKTUK lAl. I.ML(Iii>.\ \M IH SWAKMSPOKES.

In the investigation under consideration a large number
of experiments were carried out to discover to what extent

the fungus is an active parasite. Before pure cultural

inoculations were made, either a portion of a diseased leaf

was placed under moist conditions on a healthy plant, or

spores were obtained from a diseased portion, grown in a petri

dish and the swarm-spores placed on healthy leaves. When
the fungus was taken in culture, swarm-spores (zoospores),

suspended either in distilled water or in sterilized tap water,

were invariably used for the various inoculations. The
etiect of inoculation was clearly perceptible within twenty four

hours by the inoculated area taking a dull unhealthy green
colour. Sporangia were produced in about forty eight hours

after inoculation, when the inoculated leaf was kept moist by
occasionally spraying it with water.

FACTS CONCERNING PENETi; ATION.

From the infection experiments it was found that

the germ tubes of the zoospores penetrate the leaf three

to five hours after they are sown on it. The penetration
takes place on either of the surface-i and is not

accomplished necessarily through a stoma. They may
even break through the upper wall of the epidermal cells

or penetrate between the cell walls I
of two neighbouring

cells. An interesting matter in connexion with the.se inocu-

lation experiments was the employment of Klebahn's

method when that of putting a drop of water containing

freshly discharged zoospores, failed.

ki.ep.ahn'.s method.

In Klebahn's method the stems of joung plants are

surrounded by a jacket of distilled water, containing motile

zoospores in a glass tube about 4 inches long and -I'-inch

broad, the lower end of which is plugged by a rubber cork cut

into two equal halves and having a central board ju.st big

enough til enable the two halves to surround the stem in a water-

tight manner without injuring it. The lower end is waxed;
the u[iper end is kept open. Successful inoculations were

obtained by this method without any wound being made, and
the young plants wilted in four days. Plants three to six

months old, however, remained quite healthy, owing mainly
to the resistance offered by the cuiicularized epidermis (hard-
ened skin).

AKTIFIOIAl, INFECTION OF FLOWERS AND FKUIT.

A most interesting feature of this work was the dis-

covery of the fact that castor oil flowers—particularly the

male flowers—take the inoculation in a day, turning brown
and then black. The fungus also causes the iruit lo rot.

Inoculations on dried fruit invariably fail. Though in the

laboratory, fruits and flowers are so virulently attacked, in

nature they have been found to be entirely immune. The
cause of this is attributed solely to the climatic condi.

tions prevalent at the time of fruiting under ordinary field

conditions. In other words, the fungus cannot make head-

way in dry weather.

\ ITALITY OF l'Ai;.\SITE IX THE .SOIL.

The final set of experiments in regard to inoculations

concerned the question as to whether the disease can be
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distributed in the soil. It was found that the fungus in the

soil is not able to retain its vitality for two months—•

a most important result, since it shows that an outbreak can

be checked by growing in rotation another, even a short-

lived crop like a green dressing. It was also discovered that,

in regard to seedlings which were attacked by the fungus in

the soil, the point of infection was always confined to the

surface level of the earth. In the field, infection has never

been found at the surface level but always above it.

A farther ai'count of the fungus will be given in the

next issue of the A</ru'idtural Xews.

AGRICULTURAL AFFAIRS IN ST. KITTS.

The following intcrestiDg account of agricultural
matters in St. Kitts is taken from a report on a \isit to

that Presidency last Blay. recently forwarded by
Mr. Tenipany, B.Sc, F.I.C, Superintendent of Agricul-
ture for the Leeward Islands.

The primary object of the visit was in conne.xion with

the reaping of the experiments with varieties of sugar-cane
conducted in the Presidency, and with this the largest share

of Mr Tempany's time was occupied. Three hundred and

eighty five e.vperimental plots were, successfully reaped in

the field, .samples of the cane crushed, the juices analysed,
and the results calculated and entered up. The results may
be regarded as satisfactory, and as constituting, to some

extent, a record, the percentage of experiments successfully

reaped being higher than on any previous occasion.

In passing, comment is made on the remarkably good

yields experienced in the field, the result forming striking

evidence of the recuperative powers of the soils of St. Kitts,

in view of the exceptionally unfavourable weather met with

up to the end of last August.
Considerable interest existed in St. Kitts (as in Antigua)

on the question of .syrup manufacture in preference to sugar,

on muscovado estates. (See Agricultiiral Neim, ^'ol. XII,

p. 179.) As prices ranged at that time, the former practice
offered considerable advantages. A well attended meeting
of planters was held in St. Kitts, and Mr. Tempany delivered

an address <jn syrup-making, in which considerable interest

was evinced. A number of planters also consulted Mr.

Tempany per.sonally on the subject, and visits were paid to

several estates in the same connexion. Arrangements were

made for the examination of .samples at the laboratory, on

payment of a small fee; in this way sixteen samples were

examined. On the whole, the quality of the syrups submitted

was decidedly good.
At the request of His Honour the Administrator,

arrangements were made for an examination of the milk-

supply of the town of Basseterre, during the visit, and in all,

twenty-seven samples were examined. A separate report on

this work is to be submitted to the Government.

Samples of megass—fifteen—were also analysed in con-

nexion with an enquiry into the composition of different cane

varieties grown under varying conditions of soil and rainfall.

Some measurements were also made in regard to the temper-
atures of the soil at varying depths, on the experiment plots.

Seven visits were paid to estates, partly in connexion

with tlie reaping of the cane experiments, and partly on

other accounts. Among these a special one was paid to the

cacao plantation at Molineux estate, with reference to

the dying out of trees in certain places. This problem
will be dealt with in detail in due curse.

Further visits were paid to the Central Factory, and the

work discussed with the manager and the chemist in charge.

The quality of the sugar-making done during the present
season is stated to be high. Special interest attache.", to

the trial of oil fuel in the furnaces, the arrangements for

which are now completed.

Opportunity was taken to discuss various points with
the Agricultural Superintendent, St. Kitts, with reference

to the agricultural work in the Presidency. In this con-

nexion mention may be made of the arrangements completed
for the distribution of Paris green among the peasant cotton

growers of Xevis, which .should successfully avert a repeti-
tion of the events of the previous season.

After consultation with His Honour the Administrator,

.samples of water were drawn by Mr. Tempany from the

Basseterre town reservoir for examination in the laboratory
in Antigua, samples will subsequently also be submitted
from the various country sources of supply, and the results

reported on in due course.

RUBBER-PLANTING ON HILLSIDES.
The following article, which appeared in a recent

number of the Acjricidtural Bulletin of the Federated

Mal'iy Stxtes (April IOI.3) has been reproduced, in the

hope that the method it outlines may prove useful to

planters, and others, in islands like Dominica, where,
in some places, rubber is being planted under
conditions similar to those referred to below.

In planting Para rubber on the side of hills where the

gradients are severe, I believe it would prove of great

advantage to adopt the .same method as that practised in

Penang with nutmegs and cloves on similar situations.

The system is simple enough. As .soon as the young
plants or stumps ha^e been put out, a circle of about 3 feet

in diameter is made round them and the earth taken from
the upper half of this to the lower so as to form the circle

into a terrace. At each weeding after this, more earth

should lie taken from above the plant and the circle enlarged
and weeded. If this be done constantly as the coolies come
round at the regular weeding periods, it will be found that by
the time the trees have reached maturity, these circles

practically form a series of terraces on the sides of the hills,

according to the distances the trees are apart.
It will be noticed that the plants are all along being fed

with the rich surface soil which alone should assist their

growth, and for the same reason the circles or terraces round
the trees are easily weeded and kept clean, as the top surface

soil remains loose und friable for a considerable time. Apart
from the entire eradication of lalang, no other weeding on
the clearing is required, and the timber and grass will

prevent heavy wash and quite do away with the necessity of

drainage; of course the timber and stumps should ultimately
all be removed and destroyed. The next benefit derived is

when the tapping stage commences: for instead of the tappers

having the difficulty of climbing slopes in an irregular way,
they each take a circle or circles as the case may be, the

walking being practically all on the level, and under these

conditions the coolies shouM be able to tap the same, or if not

very nearly the same number of trees as on the flat.

Considering the saving of expen.se that can be effected

in the directions I have mentioned, the .system should not be

unduly costly, and 1 think, on the other hand, it must be
admitted it has many advantages over the method now
usually adopted. I may in conclusion mention that this

method of cultivation nui?t be oommenced while the plants
are quite young, otherwise taking the earth from above the

trees when once thoroughly e.stablished, would mean the

lateral roots being interfered with and exposed.
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MARKET REPORTS.

London.—Thb West India Committbk Cibculae,

July 1, 1913: Messrs. E. A. de Pass & Co.,

June 20, 1913.

Aerowkoot— 4;d.
liALATA—Sheet, 2/10; block, 2/1 per fti.

Beeswax—£8 5s.

Cacao—Trinidad, 66/- to 75/- per cwt.
; Grenada, 65/-

to 73/-; Jamaicii, 62/6 tn 72/-.

OoFrEE—Jamaica, 62/6 t<i 6li .

Copra—West Indian, £';!0 5j. per ton.

Cotton—Fully Fine, no quotations; Floridas,\ino quota-

tions; West Indian Sea Island, 15ji/. to 30d.

Fruit—No quotations.
Fustic—No quotations.
OiNOER— Quiet. 37/- U> 62/-.

Isinglass—No quotations.
Honey— 31/- tn 41 6.

Lime Juice—Kaw, 1,3 to 1/8; concentrated, £20 10;>.

to £26; otto of limes (hand-pressed), 15 .

Logwood—No quotations.
Mace— 2/- to 2,7.

Nutmegs—bd. to 6d.

Pimento—Quiet. 'lid. to 2yrf.

Udbber—Para, tine hard, 3/9J; fine soft, 3/8; Castilloa,

2/6 per tb.

Bum—Jamaica, 2/4 to 6/- per gallon.

New York.—Messrs. Gillkspib Bros, (b Co., June

27. 1913.

Cacao—Caracas, 14Jo. to 15c.; Grenada, 14ic. to 14^c;
Trinidad, 14|c. to 14|f.; Jamaica, 12ic. to 14c.

Coco-nuts—Trinidad and Jamaica, select-s, 1(34 '00 to f36'00;
culls, $2000 to $21X0 per M.

Coitee—Jamaica, lie. to 13ic. per ft.

Ginger-7ic. to lOAc. per ft.

Goat Skins—Jamaica, 60c. ; Antigua and Barbados, 48c. to

50c. ; St. Thomas and St. Kitts, 44c. to_46c. per ft.

Grape Fruit—Jamaica, $400 to $60'J

Limbs—$6-50 to $8 00

Mace—45c. to 53c. per ft.

Nutmegs—llO's, 12ic.

Granges-Jamaica, "$3 00 to $4 50 per box.

Pimento— 5c. per ft.

Sugar—Centrifugals, 96°, 330c-. to 3'33c. per ft.; Musco-

vados. 8»', 2-80i-. to 2-83c.; Molasses, 89°, 2-55 to

2'68c. per ft., all duty paid.

Trinidad,—Messrs.

1013.

Gordon, Grant ttc Co., July 7,

Caoao—Venezuelan, f14'60 to $14"75 per fanega; Trinidad,
no quolatiiins.

Coco-nut Oil—$li:!per Imperial gallon.

Coffee—Venezuelan, 15Ac. per ft.

Copra—$4-85 per 100 ft."

DhaL-$4 .")0 to $4-65
Onions—$r75c. to $»;00 per 100 ft.

Peas, Split—$6 20 to |i;-25 per bag.
Potatoes—English, $2 00 to |2-50 per 100 ft.

Rice—Yellow, §530 to $5-40; White, $5'50 to $5'60

per bag.
SuOAB—American crushed, do quotations.

Barbados,—Messrs. James A Lynch & Co., Ltd.,

July 12, 1913; Messrs. T. S. Gaeraway & Co.,

July 5, 1913; Messrs. Leacock i Co., July 4,

1913.

Abrowroot—$6 00 to S7 00 per 100 ft.

Cacao—$1400 per 100 ft.

Coco-xiTs—$18-00
Hat—$1-50 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure,
to $50-00; Sulphate of ammonia, $82 00 t.

per ton.

Molasses—No ouotations.

Onions—$2 00 to $3-00 per 100 ft.

Peas. Split—$5-50 to $6 -(JO per bag of 210 ft.;

$;;-85 tu $4 00 per bag of 120 ft.

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

Rice—Ballam, $5 05 to $5 40 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $3-75 per 100 ft.

British Guiana.—Messrs. WiETiNQ Je Richtkb, July

5, 1913; Messrs. Sakdbacii, Parker <fe Co,i

July 4, 1913.

$48-00
$85 00

Canada,

ARTICLES.



THE AGRICULTUKAL ;^KWb.

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, iince l.s. each. Post free. 1». 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XIl:— I'rice 2$. each

;
Post free -J.*. Sd, where complete. (Ill, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII. Xo. I:—Containing Papers on cotton and agricultur.al education, prepared for the recent

Agricultural Conference, comprising:— The Results of the Cultivation of Cotton in St. Vincent; The
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont-

serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat;
The Cotton Boll We^^vil; Xotes on Certain Cotton Pests; Outline of ilanurial E.tperiments on Cotton in

Tobago; Cotton Experiments in British Guiana; .Agricultiral Education in Grenada with Special Refer-

ence to the Boys' Secondary School; Tlie Xe--.| lor lii.'liHr .Agricultural Education in the West Indies;

A Lectureship in Tropical Agriculture: Peasant Ajiiiculture in Grenada: Suggestions for its Control

and Improvement. Also lude.K and Title Page for Volume XII.

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 otEcial reports of which have only a limited circulation. The number is.sued up to the

present time is seventy. Those mentioned in the followint; list are still available: the rest are out of print.
SfC.AR Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2(i.

in 1900. Xo, 3, price 2(/.; in 1901, Xo. 13, price 4J.; (17) General Treatment of Fungiid Peats. Priced.
in 1902, XV 19, price 4rf.; in 1903, Xo. 26, price 4(/.

; (18j Recipes for Cooking West Indian Yams. Price 2d.

in 1904, Xo. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, Xo. 40, price 6d
;
in 1904-6, Xo. 44, price M.; (34) Xotes on Ralibit Keepmg in the West Indies. Price '2d.

in 1905-7, Xo. 49, price 6d.; in 1906-8, Xo. 59, price 6rf.
| (35) Information in regard to Agricultural Banks. Price id.

in 1907-9, Xo. 62, price 6d.; No. 66, price 6d. (37) Cultivation of OrAnges in Dominica. Price 4a.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, Xo. 12, price 2d.; in 1901-2, Xo. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indisn Planta-
in 1902-3, Xo. 27, price 2rf.; in 1903-4, Xo. 33, price 4(^; tions. Price 2d.

in 1904-5, Xo. 39, price 4d.; in 1905-6, Xo. 46, price 4f/.; (45) A B C of Cotton Planting. New and Enlarged Edition.
in 1906-7, Xo. 50, price id.

;
in 1907-8, Xo. 56, price -id. ; Price 6d.

in 1908-9, Xo. 03, price 6d.; in 1909-10, Xo. 67, price 6(-/. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d.

in 1902-3, No. 30 price 4d.; in 1903-4, Xo. 36, price 4d.; (55) Millions and Mosquitoa. Price 3(i.

in 1904-5, Xo. 42, price 4d.
;
in 1905-6, Xo. 47, price 4d. ; (58) Insect Pests of Cacao. Price 4d.

in 1906-7, Xo. 51, price 4d.; in 1907-8, No. 57. price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1908-9. No. 64, price Ad.; in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

Sugar-cane Ivvperiments in the Leeward Islands, (65) Hints for School Gardens, Foiu'th Edition.

in 1910-11, price l.v.; in 1911-12, prico Is. (69) Hints to Settlers in St. Lucia. Price Gd.

General. (70) Coco-nut Cultivation in the West Indies. Price 6d.

(7) and 22 Scale Inaecta of the Leaser Antilles, Part I. price (71) Insect Pests of the Le.'s.ser .Antilles. Price Is. 3d.

4d.; Part II., price 4d. (72) Lime Cultivation in the West Indies (ih the press).

(73) R<jot Borers and other (irubs in West Indian Soils (ih
th, pn,s).

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for thoee
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Motor Cultivation.

^M^ITHOUT any pretence at an exhaustive

)i\vf\W-^
treatment of the subject, an attempt has been

tS:3i^i^:ig made in this article to review in a general

manner, the present state of motor cultivation in differ-

ent parts of the world. One favourable opportunity for

doing so is presented through the recent publication
of a comprehensive account, by l>r. Fischer,' of the

position of this phase of agricultural engineering in

(iermany.

From the account given by this writer it would

appear that after many years' laborious and expensive

experiments, the difficulties surrounding the employ-

ment of oil engines for automatic ploughs'- were first-

satisfactorily overcome in 1910 by Robert Stock.* The

motor-plough invented by this engineer has survived

the test of time, and there are now several hundred

already in use on small German farms. .\s regards the-

work done, and the consumption of fuil by this machine^
it may j)rove of interest to record the following results

which were obtained during recent trials conducted by
the Colonial Committee, Berlin:

"

( )n a mild sandy
loam the motor-plough worked nearly \''-\ acres-

in one hour to a depth of Gi inches. The field

was 700 yards long, and of a convenient shape.
Another day, l'-4-8 acres per hour were ploughed to-

a depth af 8^ inches. Lastly, in consequence of several

stoppages due to the field not being sufficiently dry,

only 099 acre was ploughed per hour to a depth of 7j
inches. The consumption of benzine was, under the

favourable conditions of the first day, only 12"3 lb. per

acre, but on an average, in practice, it ranges from

14"3 to 190 lb. per acre. The power developed, as-

registered by a break dynamometer, was 339 h.p.

The technical success of the machine just discussed

gave stimulus to other inventors to create improvements,

particularly as regards change of gear and reversing.

The former ojieration is important in connexion with the

cultivation of undulating land; reversing is still more

esseiuial, for if an unreversible machine happens to

be brought up against a large stone or any other such

obstacle, the mortifying and expensive procedure of

invoking the aid of horses to shift it becomes absolutely

necessary.

Several now machines of the Stock type eventu-

ally appeared on the Cermau market, but very-

few have survived. In a recent publication-', refer—

*St(.ick's plough is described iu this issue on page 255.
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-ence is made to a motor-plough of the Stock type,

the wheels of which are e«|uipped with shovel points

•(to prevent slipping) which can be thrown flat against

the rim when travelling over hard r')ad This would

appear to be a feature of some practical importance.

Uf late, manufacturers seem to have turned their

attention rather to the construction of disc motor-

ploughs. l^'ihlV patent motor-plough, for instance,

carries in front of every ploughshare a revolving coulter

for diminishing resistance. This feature in*kes Pi'ihl's

plough resemble, somewhat, those machines which till

the soil not by means of ploughshares, but by revolving

hoes. In such machines, the driver sits in front of the

three-wheeled vehicle which, in the distance, is said

not to be at all unlike an ordinary automobile.

As regards the efficiency of disc motor-ploughs,

little data is available for pronouncing a final judgment.

Experience shows they reipiire more power to work them

than ordinary niotor-ploiighs.
< )n the other hand, their

work is more intense, since the discs produce a fine

"tilth during a single operation. Another advantage

which they offer is the fact that the discs work iu the

same direction as the driving wheels, and although they

may not actually propel, they do not act as brakes,

as ploughshares do. One disadvantage of the disc is

that it is liable to cut up and distribute couch grass,

and other perennial weeds.

In considering motor cultivation, the liistinction

between the self-contained implements just discussed,

and the American tractor machine must always be

borne in mind. These tractors haul other implements

bisides ploughs. In the case of the ploughs, an advan-

tage is gained under this system in that the shares are

independent and yielding; also disc-ploughs can be

substituted—a convenient matter, when, tor instance,

ease of penetration anil a sort of cutting effect is

desired, as in turning under long ]ien manure or green

dressings.

Tractors, at present, are employed in practice

more extensively than the .self-contained machine. In

the western United States they are fairly comnjonly

used, and arc likt^ly to become still more general.

P. S. Rose ' has lately collected data fi oin thirty-six

agricultural colleges in the United States to show that

a somewhat deejjer ploughing is needed there to obtain

the best crop yields. To double a + to <S inch depth

of ploughing, at least .50 per cent, more work animals

would be required, and it is believed that this shows

the economic necessity of mechanical power for deep

cultivation.

Quite recently, in Louisiana, the employment of

tractors on sugar estates has been advocated."' Figures
have bi'cn given to show that, with a six-mule team and

a four-mule team, ploughing costs S'S and .'?4' per acre,

respectively; and since tractor engines will do from It)

to 20 acres a day as against one acre by animal power,

it i-* argued that, provided the land surface is suitable

and thi-re is sufficient work to be ilone, implemental

tillage ought to be very much more econnmicai.

It is maintained that, in Louisiana, more might
be obtained fmrn the land if a three years' rotation

were instituted, namely, two crops of cane and one of

corn and peas. Under such a rotation every acre on

the estate would have to be ploughed each year. To
do this by mule labour would be prohibitive, bub

})racticable with tractor power. The present position

of the Louisiana sugar industry, although not referred

to in the article in question, would seem to provide
a further argument of an external economic nature in

favour of the introduction of another staple crop into

the cultivations of that .State. It may be pointed out

in passing, that the employment of tractor power
necessitates the filling up of cross ditches—a matter of

some moment in regard to Louisiana.

Not only from North, but also from South America

have favourable statements emanated concerning tractor

ploughs. A recent publication" describes a trial made
some few months ago in Peru, with a large (iO h.p. tractor

costing with all accessories £2,00(). It ploughed, under

favourable circumstances, -Vol acres at a depth of

1-5 inches in si.'cty minutes, with a consumption of

one tin* of paraffin. In Hawaii, according to mother

journal", motor traction engines and motor-ploughs
have been finding a place on some of the cane planta-

tions. The one which has incurred most favour in

Hawaii is the Caterpillar tractor. The opinion of one

manager is that a 60 h.p. tractor will plough .S acres

a day to a depth of (i inches at a cost of Sr.50 per
acre. The machine will harrow -iO to -10 acres a day.

Perhaps the most thorough trials of tractors and

motor-ploughs were thosf conducted under the auspices

of the Royal Agricultural Society of England" in U'lO.

In these trials, the best all-round efficiency was obtained

from a 2-5 to 30 h.p. compound steam-tractor weighing
.5 tons. The oil-engine machines were not so success-

ful. It has to be remembeieil, however, that consid-

erable improvements have been effected since the time

of these experiments.

From the point of view of the investor, the mosb

intimidating feature of motor cultivation is the question

*Presuiii;ibly 5 gallons.
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of depreciation. For tractors, it is estimated that at

least 10 per cent, must be allowed for wear and tear.

Slotor-ploughs are still too recent to permit of their

durability being definitely determined. Dr. Fischer

states: 'It is usual to calculate for interest, amortizement

and repairs, 25 per cent, of the purchase price which

amounts for Stock's and similar ploughs to about £S:?0,

for the large Ihace ploughs £1,1 :!0, and for the smaller

ones £7;Jo.' Such figures have to be reckoned with, even

with competent drivers, because the machines have to

work under unfavourable conditians, and the quick-run-

ning engines (720 revolutions per minute) soon wear

out. It must be remembered, too, that, apart from wear

and tear, the constant introduction of new types lowers

at least the selling-price of the less up-to-date machines

already in use.

As a fitting conclusion to this review, reference

may be made briefiy to the employment of motor culti-

vation in the West Indies. For some years, in British

(iuiana, 'l"rinidad and in Antigua, steam power has been

employed for ploughing purposes, but of Utp, oil locomo-

tives have been introduced into l)emerrfra in connexion

with rice cultivation. The possibility of their employ-
u'.ent in Antigua has been brought to the notice of

planters', but in that island haulage of implements by

stationarj' engines seems best suited to the soil con-

ditions obtaining in that Presidency.

In any consideration of the employment of motor

cultivation, it must always be remembered that

although efficient machines exist, both in the form ot

tractors and self-contained iuiplements, their econ-

omic employment depends upon two outstanding
factors: lab'>ur conditions and soil conditions. That

circumstances may actually demand their introduc-

tion into some of these islands is made evident bv

the recent decision of the Government of St. Croix'"

to vote 30,000 francs for the purchase of a motor-

plough with accessories, which will be at the

service of planters. The Government has furthermore

authorized the employment of an engineer, and the

expenditure of a sum not exceeding oOO francs monthly,
to defray the expenses connected with the working of

the machine.

'Moidhlii BviWin of Arjiiculturot Intelliqeuce and of Pktiit
DUenses iJiuie l!tl3).

-Agrkvltiiial Neirx, Veil. XI. p. 408.
•'

Mj-pniiment Stalioii Rtcoiil. Vol. XXVII, No 7, jj. tJ8.o.
*

E.irpeiiineid >tatior) Hecoiil. Vol. XX. VIII, No. ;», p. K!I2
5 Louisiana Planler (.Tune 21, 1913).
" Peiti Today (May 1913)."

Aiistrolir.ni S^igar Jo'inml (Miiy ,S. 1913).
^ Jovrnol of the l!oiial A/fiic"lti'nil eiocieti/ of Enqhind

Vol. 71, p. 179.
_

. . n ,

'•' Aaiicydlmal Nen-s, Vol. X. p. l.')9.

>' St. Croix Avis (June 25, 1913;

The figures in the following table have been d»rive(i
from the references quoted. The table is intended to serve

purposes of general comi>ari,son, and to give an idea a.- to-

what the motor-plough and tractor can do; but too much
importance must not be attached to the figures individually.
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FRUITS AND FRUIT TREES.

-CACAO PRIZE-HOLDINGS COMPETITION,
DOMINICA.

The report on the above competition held in the Orand

Bay District during 1912-13 has just been received, through
the Curator of the Botanic Gardens, Dominica, from Mr. G A.

Jones. Assistant Curator. The chief points of interest are

summarized in the following article.

The competition which the report describes was origin-

ally inaugurated by the Imperial Departmwit of Agriculture

with the object of improving the methods of cacao cultivation

amongst the peasant proprietors of the different districts.

As on previous occasions (see Ai/riciilfiiral Keit's, Vol. XI,

p. 132) there were two classes of holdings: Class 1, for

holdings not over 4 acres and not less than 1 acre of cacao

in bearing; Class II. for holdings under 1 acre having not

less than 100 trees of cacao in bearing calculated at a reason-

able distance apart.
All the holdings were visited three times during the

year by the Local Instructor (Mr. J. (). Henderson)
and the Assistant Curator of the Botanic Gardens

(Mr. G. A. .Jones). Work that should be done was indicated,

trees and brances which were useless were marked out, and in

several cases, where drains were required, the Instructors

lined out the cour.oe. The peasants were shown the proper

methods for removing pods from trees and they were told of

the danger of allowing husks to lie about the plots. The

need for manuring and wind breaks, and for the removal of

the lower branches of shade trees was also carefully pointed

-out. The majority of the competitors seemed willing to

take advice with the exception of that concerning the

removal of trees. The institution, however, of an experi-

mental plot, by the Instructors, witli the object of proving
that a maximum crop does not follow when the trees are

•overcrowded, had a useful effect in causing several of the

•oompetitors to believe in, and carry out the operation of

thinning cacao plots.

As regards the award of prizes, the first in Class I was

-divided betwsen two competitors, and in the second Class,

owing to lack of merit, the first prize was not awarded. On
the whole, the general standard was very satisfactory.

A moat encouraging feature of the competition was the

• circumstance that the former prize winners, although ineligible

for re competition, spare no effort in keeping their plots in

•€.xcellent order and up to the standard which they had

• attained in the comfxttition of the former year. Indeed the

stage has been reached in the (iiand Bay District and in

La Plaine is well, when it is not necessary again to oiler

money prizes. In the opinion of the Assistant Curator, if

annual visits are paid by an Agricultural C>flicer it will be

quite sutticient for keeping the people, whether former

competitors or not, on sound agricultural lines.

Cheap and Satisfactory Way ot Shipping
Bananas — Interesting particulars concerning the banana

exports to Europe from the t'anary Islands are presented in

Diplomatic and Cunxiilar Bejiorts, No. .5073—Annual

Series. The total trade showed a slight increase on that

of the jjrevious year. Tlie amount of fruit sent to France

underwent a large increase, but to all other continental

countries very little difference was noted. During 1912,

however, Germany received 20,000 crates less, whilst the

L^nited Kingdom's imports showed an increase of IJO.OOO

crates. An increase of nearly .5'/. per crate in the freightage
on bananas shipped from the Canaries has inflicted a heavy
loss upon shippers, and the position became so diflicult

that some of the most important houses started a line

of steamers to carry their own fruit. One principal house

tried to get over the difliculty by employing a papier iixichti

covering for the fruit instead of wooden crates. This reduced

the space considerably. The experiment, it is said, has given
most satisfactory results, both as regards the condition of the

bunches on their arrival at their destination, and as regards
the cost of iiacking, on which a great saving has lieea

effected by the new method.

Exhibits for the Bristol and Toronto Exhi-
bitions.—A letter has been received from the Secretary of

the Agricultural and Commercial Society of (irenada to the

effect that a large selection of interesting exhibits are being
forwarded through the Imperial Department of Agriculture
to Toronto These include, amongst other articles, different

specimens of cacao, coconut, spices and fruit products.

A communication from the Agricultural Superintendent,
St. Kills Nevis, also contains satisfactory information in

regard to the representation of these islands at the Toronto

Exhibition. It is stated that the exhibits, ninety-six in number,
consist of sugars and by-products, cotton and by-products and

various kinds of preserves. According to the Dominira

Offu-i'd G'l-.ette. (July 4, 1913) full advantage has been taken

for advertising in England at the Bristol Show, Dominica

limes and citrus fruits in general. A list of the exhibits is

published in the Gazette referred to.
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AGRinULTURAL COLLEGES FOR THE

TROPICS.

RECENT MEETING IN LONDON.
An account, in proof lorni, ot' a recent meeting at

the residence of Sir Robert Perks, has been received

at this office through the courtesy of the Editor of

Tropical Life. The gathering, which was an influen-

tial one, had for its objects the discussion of: (1) the

necessity for establishing agricultural colleges in the

Tropic?: (2) why it was necessary to have at least two

colleges, one in the East (^perhaps Ceylon) and one in

the West (probably at Trinidad); (>) the scope and

possibilities of such colleges when established.

The feature of the evening was Mr. Xonnan
Lament's speech, which is I'eproduced below. It will

be observed that in regard to the scope of the

proposed institutions, Mr. Lamont's remarks are in

agreement with predictive statements on this point,
made previously in the current volume of the Agri-
cultural Neo's on pp. 198 and 216.

After referring to the suggested institution by
Lord Reay's Committee of Readerships in Tropical

Agriculture in England, and to the more recent pro-

po.sal of Agricultural Colleges in the Tropics,

Mr. Lamont said:—

This latter proposal is not a new one, but its importance
has only become recognized in the last few years. . . .

In the Colonies, themselves, it is creating not only interest but

enthusiasm, as we may see from their newspapers, and from

the debates and discussions in their Agricultural Societies.

Why is there this increasing interest in the question? It

has long been recognized in temperate climes that .skill and
science are more and more necessary in agriculture; but the

rich virgin soils of the Tropics, their perpetual summer, and
their cheap labour, have enabled their crops to be grown so

easily, and harvested so profitably, that the idea became

prevalent that skill and science were altogether superfluous.
But now that soils are getting tired, it' not exhausted,
that prices are falling, that substitutes are being invented,
and that vast new areas are being rendered available for

cultivation by railway extension, and other improvements
in means of communication, it is seen that science is

imperative, that only the most highly-skilled and trained

men must be employed, that the last ounci: of produce must
be extracted from the soil, if cultivation is to continue

profitable.
*

In the sugar industry this ha.s, for some time, been

obvious. In the rubber-industry it has recently been brought
home to a host of new and puzzled Directors, themselves not

precisely experts in tropical agriculture, by the very great

difticulty of obtaining trained men as managers, and assist-

ants, on their plantations
But the establishment of this College is needed not only

for the maintenance of the sordid, necessary dividend, but
for the advance of knowledge. It would be of great assist-

ance to Universities here; for a Tropical Research Station

would react very favourably on research work at home, and
most valuable new facilities would be atl'orded to post gradu-
ate workers, especially in the three important subjects of

Botanj', Entomoloey, and ^Mycology. Furthermore, the

interchange of teachers and students would certainly stimu-

late ideas.

Again, new careers are opening out in these three

subjects for experts, specialists, advisers, inspectors, and
instructors under the Departments of Agriculture which are

being established, or enlargcnorl, by all our tropical Colonies.

At present, the young men of the better class in those

Colonies seek their fortunes far too largely in the two

professions of Law and Medicine. Our Institution would

give them a new chance of shaping a career interesting and

remunerative, and at the same time full of work important
to the future of their native land.

So much for the need for the College; now a few words
as to its scope. This question of scope has been so thoroughly
argued in a brilliant article in Nature, over the well-known
initials .J.B.F., that the discussiou on this point may be

regarded as closed. The institution must be an Agricultural

College of University rank. A fullblown L^nivcrsity would
be too costly, too ambitious. Some of its departments would

certainly be starved, and its general prestige lowered in

consequence. Besides, needs, other than agricultural, can be
met in existing institutions, either in the colonies or here.

A mere agricultural college, on the other hand, would
doubtless be cheaper, and might satisfy local recjuirements
and the desires of the planters; but it would do so at the cost

of its usefulness to the Mother country.

To be successful, it is essential that the proposed
institution should enlist the sympathy and support of

Cambridge, Edinburgh, Reading, Kew. Its object must be
not merely to spread knowledge, but to increase it. It must

provide facilities, therefore, not only for teaching, but
research. Our college must include a Tropical Research
Station for students from the United Kingdom to study
tropical problems on the spot.

On the spot. What spot? This is a thorny question.
The British Empire undoubtedly contains many suitable spots,
but it seems to me that above all others, two localities stand
out preeminent. In size, wealth, population, healthiness of

climate, and variety of cultivation, as well as in their central

situation, no other colonies appear so suitable as the two

great fertile islands of Ceylon and Trinidad. As between
these two, I cannot attempt to decide. I can make no
claim to impartiality; and I have never visited Ceylon. But
surely in the Empire there is room for two such institutions.

And I do say this, that if the College or if one of two such

Colleges, is to be situated in the West Indies, then the fact

of the existence of the Imperial Department of Agriculture
will be of enormous advantages

The Imperial Department was established about fifteen

years ago, as the outcome of one of the recommendations of

the Royal Commission of 1897, and under its successive

Commi-ssioners, Sir Daniel .Morris, and Dr. Watts, it has
done excellent work. It has already its staff of experts

engaged in research, and is therefore well suited to become
the nucleus of a University College. It is, however, situated
in the island of Barbados; and if I may say so in the

presence of Dr. Watts, its work in Barbados is done. Bar-
bados is a small island with only one industry

—
sugar: and

its sugar industry is already well cared for by a capable
Local Department of Agriculture. Neither in soil nor in

climate is Barbados typical of the other West Indian

Colonies, and it is no longer the junction of the various
steamer services. If, then, the Imperial 1 )epartment were
transferred from ]5arbados to Trinidad, you would renew
its usefulness, you would enlarge its field, and you would

lay the foundations, and lay them firm, of a Tropical

College of Agriculture which would be of service to our
whole Empire. (Applause.)
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WEST INDIAN COTTON.
Messrs. VVolsteiiholme and Holland, of Liverpool,

write as follows, under date July 14, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report the sales of West Indian Sea

Island have been confined to about 70 bales Jamaica

at 14(1 and SO Bales St. Vincent 2\d. to '25d
,
with a few

St.Kitts 16irf to 19A(/.

The market is dull and the only enquiry is for cheap
cotton round 14(Z. and superior cotton from St. Vincent.

The medium grades have recently been quite neglected, and

any offers thit spinners may make for these qualities will

he in order to put into stock; consequently their ideas will

be lower.

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

Sea Island cotton in the Southern States, for the week

ending July 12, is as follows:—
Without any sales this week, we have only to report

the market hs quiet, and renew our last quotations.

We quote, viz.:

Extra Fine 28c. to 29c. = 16rf. to 16W. c.i.f., & 5 per cent.

Fully Fine 26c. to 27c. = 14|<f. to 15Jd. „ „ „ „

Fine 25c. = l^d. „ „ „ „

ExtraFineotr|24^j^26c. = 13id.tol4|ci
in preparation /

^ j .. i.

Fully Fine off i.^., - I2\dm preparation J

Fine off in

j ,q^ ^ j^^_
preparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to July 12, 1913, were 2,703

bales, 6,713 bales, and 4,720 bales, respectively.

COTTON IN EGYPT.
In a recent number of the present volume of the A</ri-

cultural News (No. 292) were presented interesting particu-

lars concerning the object and the work of the Agricultural
Bank of Egypt. In the present issue, the information given
below regarding tlie cultivation of Egyptian cotton, abstracted

from a paper by the Superintendent of the Peradenyia Experi-
ment Station, should prove of equal interest to readers of

this journal.

ADAI'T.MilLri V OK COUNTltV VOW. Ki;VPTIAN COTTON.

There are several factors that are not generally con-

sidered by cotton planters in countries other than Egypt,
who attempt to grow Egyptian cotton. The first is, that

Egyptian cotton may almost be regarded as an exotic, seeing
that Egypt is <juite an exceptional country for growing it to

perfection, it being a land where neither drought nor flood

nor frost occurs. A second consideration is, that the

soil is perhaps one of the richest alluvial dejwsits
in the world-—rich, brown mud brought down from

the Abyesinian mountains by the Nile, and with which

the land is replenished every year. Thirdly, by the

wonderful system of irrigation adopted, the amount of water

required by the cotton plants can be gauged to a nicety,

and it is of primary importance that the j'oung plants
should not have too much at first, and that there should be

plenty during the boiling .season; though even then it must
be carefully regulated, or over-watering will lead to shedding
of the bolls. Fourthly, Egypt has practically no rainfall in

the cotton-growing regions, and rain, falling when the cotton

is ready for picking, is very detrimental, dashing it to the

ground and rotting it. And, lastly, the demand for Egyptian
cotton is a limited one, as it is too fine for ordinary commercial

purposes, and is generally used mixed with American cotton.

The limited demand is especially noticeable in the case of new
varieties such as Sakellandes or Nubari, the latter of which is

said to be of particular value for the canvas lining of motor-car

tyres. Egypt herself can over supply the demand in these

special varieties, and it is therefore suggested that any
planter wishing to grow Egyption cotton should avoid these

and keep to the original and good-all round Mit Afifi.

PRICE OF COTTON AND RENT OF LAND.

Although the price obtained for Egyptian cotton is so

high, lie. 1 (l.s. \d.) per lb. being paid for first-class Mit Affi

on the spot, and for the other varieties, 1.?. iid. and Is. 6(/.

per B)., as against 6c? -Id. for American, it is not the fellah

or cultivator wlio profits, for the purchase prii;e and rentals

of land are very high. For first-class land 2,000 rupees is

a moderate price, and as much as 22.5 rupees the rental for

one year. Practically there are no private European planters,
but there are a few big European land companies, engaged for

the most part in reclaiming either the salt, waste land along
the seacoast of the Delta, or where the sands have encroached

on the good soil.

On good lands, cotton is generally alternated with
either maize, wheat, barley or beans. The fellah does

not generally manure his cotton save with a little raanu-

rial refuse from his village and cattle sheds, with the

mud thrown up in cleaning the canals, or by ploughing in

his clover after the first or second cutting. With careful

cultivation, however, and provided his crop has been free of

insect pests, he can count on obtaining 1,260 Bb. of seed-

cotton per acre. But where artificial manures are applied,
as much as nearly double that (juantity has been obtained.

METlIOl" OK CULTIX ATION.

After the land has been thoroughly ploughed and

ridged, the seed is planted in May by hand two thirds up
the ridge, eight or ten seeds to a hole, and the distance

apart according to the soil, the average being 21 by H feet.

About a month after sowing, the young plants should be

thinned out, eliminating all small and sickly ones and
a species of poor cotton called 'Hindi' or Indian cotton,
which is invariably mixed in with the good, leaving only
two strong plants in each hole. The plants ilien receive

their second watering, the first having taken place directly
after sowing the seed —thus a month elapses between the

primary waterings. Thereafter the periods decrease in time—
twenty-five, twenty, eighteen, and twelve days, respectively.

fJreat care is exercised not to allow any water to

stagnate on the land, as this is fatal to cotton, good drainage

being as essential as water; and this one thing Egypt has to

watch carefully, lest her soil becomes over irrigated and the

subsoil waterlogged. To guard against this, big drainage

pumps are now being erected, by which the surplus water

is pumped into the sea.

The above account will be continued in the next issue

of the Affriadtural News.
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VETERINARY NOTES.

DISINFECTANTS AND DISINFECTION.
A useful account of some common disinfectants and

the ways of employing them is given in the Ai/riculturiil

Journal of the Union of Sauth Afrioi, for May 1913. The

writer, W. Jowett, F.RC.V.S . of the Veterinary Division

of the Department of Agriculture, commences by referring

to the importance of destroying carcases of diseased animals,

either hy thorough burial, or by cremation. In regard to

the burial of animal.s that have died from such a disease

as anthrax, it is noted that care must be taken to prevent

soiling the ground with any discharges from the dead body.

METHODS OF CREMATION.

In connexion with cremation, the writer advocates the

following procedure; A trench about 9 or 10 feet long,

5 feet wide and 5 feet deep should be almost filled with

wood arranged cross-wise and moistened with kerosene The

importance of ventilation to ensure complete combustion in

the process of cremation is strongly emphasized, and in this

connexion, reference is further made to the ingenious method

of cremating carcasses originated by .VJajur-General Smith.

Briefly it consists in digging two trenches in the form of

a cross, over which are placed two iron rails. The fuel is

put on the rails, which bridge the centre of the cross, and the

carcass is placed on the top of this. In some cases it is

desirable to dismember the body before the cremation.

GASEOIIS DISINFECTANTS.

Proceeding to discuss the employment of common dis-

infectants in the prevention of diseases, mention is made

first of sulphur dioxide gas, which, as a fumigation agent,

is useful for destroying rats, flies, Heas and vnrious biting

flies which may serve as intermediaries and propagators of

diseases. In regard to the generation of this gas, it is noted

that the sulphur should be moistened with spirit in order to

favour combustion About .5 lb. of sulphur may conveniently

be burned for every 1,000 cubic feet of space in the building

to be disinfected. It is pointed out that two disadvantages

of sulphur dioxide are that it bleaches colours and has only

a superficial action.

The next disinfectant considered is formaldehyde,

a substance which has very powerful germicidal properties.

The gas can be i)repared from a whitish powder known as

as paraform, or the disinfectant, dissolved in water may
be simply sprayed. In employing the gas itself, the

most convenient method is to prepare it from formalin

by the action of potassium permanganate. It is recom-

mended that for every 1.000 cubic feet of air space,

20 oz. of formalin and 16i,'
oz of potassium permanganate

crystals should be used. Before evolving the gas, the

walls must be sprayed with water, and doors and windows

made as air tight as possible.

CHEMICAL .SOLUTIONS.

Referring next to chemical solutions, the writer states

that it is always advisable to apply hot solutions in

preference to cold ones, owing to the greater germicidal

power of the former. It is strongly emphasized that before

disinfecting stable fixtures, harness, utensils, etc., a prelim-

inary cleansing with soap and boiling water is essential.

Aliliough, in the next section, the different forms of

carbolic acid are recommended for use, cresol, or straw-

coloured carbolic acid is believed to be the cheapest, most

satisfactory and useful disinfectant for general purposes
Crude carbolic acid, because of the oil it contains, is of

uncertain action. The interesting fact is noted that the

germicidal effect of carbolic acid is increased by the presence
of common salt, but that the presence of oil and grease
diminish the germicidal power. The carbolized oil at one time

so extensively employed by attendants on animals is now
known to possess little, if any, germicidal power. Lysol is

al.so recommended as a satisfactory disinfectant, particularly
for surgical purposes. It is rather expensive for common use.

Observations are next given concerning the employment
of corrosive sublimate. Most of the di.sinfectants so far

described cannot be conveniently used in cowsheds or dairies

owing to their objectionable odour. Corrosive sublimate

requires cautious use because it appears to be harmless. It is

a white crystaline salt not readily soluble in water, and forms

an odourless, colourless solution which is extremely poisonous
and must be used for utensils only with the greatest care.

A solution I in 1,000 suffices for the destruction of non-

sporulating organisms in a few minutes. To kill spores,

a 1 in 500 solution may be employed for an hour or so.

CHLORIDE OF LIME

For the disinfection of cars, trucks and floors of stables,

etc, a fre.shly prepared solution of cliloride of lime (6 to 8 oz.

per gallon) may be used When fresh, chloride of lime is

a good general disinfectant and deodorant, but it is readily

attacked liy various kinds of organic matter. Although
chloride of lime has been used for disinfecting diseased excreta,

it is stated that cresol is more dependable for this purpose.

DISINFECTION OF LE.^TIIER.

The account of the routine of disinfection, given at the

end of the article under consideration, contains several facts

which may be noted briefly in this abstract. Infected

leather work and leather goods should not be steamed or

boiled or treated with forraalin. The best procedure is to

scrub them with soap and water, and then immerse them for

two hours in a bath of cresol. The disinfection of skins and

hides may be done by immersion for twenty four hours

in a bath of 2 per cent, cresol or in a solution of corrosive

sublimate ( 1 in 1,000) Formalin and steam cannot be used

because they injure skins. The substances recommended,

however, have no such destructive action.

In preparing lime-wash and chloride of lime for disin-

fecting walls, light coats applied, are bet'er than heavy ones,

as the latter are apt to peal off'. It may be noted that

the addition of about .5 per cent, of common salt to lime-

wash will tend to render the latter more adherent. Glue

is sometimes used for the same purpose.

An interesting article on milk production is published

in the Journal of Agriculture of New Zealand (.May 1.5,

1913). This deals principally with the effect of change

of pasture and feed on the yield of milk. It has been

demonstrated by means of tests that a complete change
for a dairy herd as well as for sheep is conducive to better

results: if the cow-paddock be divided into small areas so

that the animals may be continually moved on to clean

ground, the increased milk-yield soon compensates the

outlay in extra fencing. The same principle of change

applies to feeding in general, and the matter would seem to

be worthy of the careful attention of stock-owners in the

West Indies.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number of the Agricultural
Ktv:s describes in a general way the present state of

motor cultivation in different parts of the world. There
is reason to believe that this form of power is likely to

come into more common use in tropical agriculture.

On ])age IV-i, a brief account is given of interesting
facts concerning a recent investigation of the date sugar
industry in Bengal.

An article, on page 245, describes an important
meeting recently held in London to discuss the

proposed establishment of an agricultural college in

Trinidad and in Ceylon.

Veterinary Notes, on page 247, contain information

concerning disinfectants and their employment in

resjiect of estate animals.

Under the caption Insect Notes, on page 250, will

be found an interesting account of pests observed in

Antigua.

The recently issued Reports on the Botanic
Stations at St. Kitts-Nevis and iMontserrat, arc

reviewed on page 2.51.

Fungus Notes, which will be found on page 254,

continue from the last issue but one of this journal,

the subject of the spotting of plantation Para rubber.

A second article also appears ia continuation of the

subject of the new disease of the castor oil plant.

A West Indian Herd Book.

In reproducing the main arguments connected
with the above subject, put forward in an editorial in

a recent issue of this journal (Vol. XII, No. 284), the
Havaiian Forester and Agriculturist (March 1913)
suggests that the establishment of a Herd Book in'

Hawaii would be useful too. 'I'he subject has also been

favourably considered in Barbados.

In may be remembered that the principal idea
was that the registration should be done locally by the
different Agricultural Societies, and a general record

kept at a central office. The ultimate object would
be to produce from already existing animals in the
West Indies, lines of three distinct types, for breeding
purposes: working animals, milch animals and beef
animals. The registration of these superior and
definite grades would benefit the seller, safeguard the

buyer and encourage careful selection and good breed-

ing in general. It would tend to eradicate disease—
in particular tuberculosis—and it would make stock-

breeding more interesting without incurring a great
deal of extra labour and expense.

A commencement might be made b}- instituting
a Registration Class for bulls and cows at the Agri-
cultural Show.'^. It would be necessary to draw' up
score-cards for awarding marks, and to appoint compe-
tent judges disinterested, commercially, in the animals
dealt with. The animals ought to pass a medical, as
well as a breeder's inspection, and consideration should
be given to pedigree as far as reliable records are
available.

Rainfall in the West Indies during June.

The following set of figures obtained from various
sources gives an idea of the rainfall in inches throughout
the West Indies and British Guiana during the month
of June 1913. Where a note is not added to the con-

trary the returns were taken at the Botanic Stations
in the different islands:—

Demerara (average for county), 100; Berbice

(ditto), 90: Kssequibo (ditto), 140: Trinidod (San
Fernando), 98!»: Barbados (Office of Imperial Depart-
ment of Agriculture), 2 90; Grenada (Richmond Hill),

655; St. Vincent, 1061; St. Lucia, 7-0o; Dominica, 349;
Montserrat (Grove), 1'56; Antigua, 1-75: St. Kitts, 082;
Nevis, 2-23; Virgin Islands (Tortola), 3-86.

The weather, on the whole, during June was

abnormally dry, particularly in St. Kitts, Antigua, and
Montserrat (sec page 252), and to some extent in

Trinidad and British CJuiana. The recent rains in

July, however, have greatly imj)roved cultivations in

these places. The Windward Islands, during June,

experienced excellent growing weather, favou'-.able in

St. Vincent for the development of the young cotton

crop, and in St. Lucia, seasonable for the citrus

cultivations.
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Agricultural Affairs in Britisli Honduras.

Mr. Campbell's Report on the Botanic Station for

1911 is practically restricted to the internal activities

carried on during the year. There are, however, several

facts of general interest worth noting.
One possible line of development for the colony

lies in the direction of cotlee growing. During
1910, 12N,8(iiS lb. of this product were imported

—a

circumsiance which should cause attention to be

given to tiie successful results obtained at the Botanic

Station in connexion with the cultivation of Liberian

coffee plants. Coco-nuts have already become an impor-
tant crop in British Honduras, but little attention

seems to be paid to clearing bush-growth, to drainage,
or to the removal of dead trees. The latter form of

neglect i< not unlikely a cause of the continual appear-
ance of bud rot. A root and stem disease, and a leaf

disease of coco-nuts, are reported.

During the year under re\ iew, 1,200 Para rubbei-

seedlings were sold at the Station, together with 1,532

coco-nut plants, -'JdO Castilloa, 200 Liberian coffee, 200
various fruit plants, .and 420 ornamental plants. Four
hundred and eighty-six new seedling sugar-canes were
distributed free. The total rainfall at the Botanic

Station for 1911 was 9437 inches.

^^^»-* -m^^-~—

Mutation in Micro-organisms.

A short time ago, when the full report of the papers
read at the Fourth InternationarConference on Genetics

was published, an editorial in the Agricidtural News

(Vol. XII, No. 287 I was devoted to a review of the results

that the report made public. In the article, cousider-

able attention was given to the phenomenon known as

mutation, but considerations were confined mainly to the

higher realms of the plant and animal kingdom. In

view of the fact that micro-organisms are—in the

words of the Gardener's Clironick (June 28, 1913)—
'the unconscious arbiters of the destinies of the world

of higher plants and animals'—no excuse is needed for

giving prominence to some interesting facts which that

iournal publishes in regard to sudden and extraordinary

changes which Mr. Clitford Dobell in the Journal of
Genetics, Vol. II, No. 4, says these minute forms are

capable of undergoing.

Among bacteria, few have been studied more

closely than the series of forms whicii include at one

end the 'harmless'—^or rather, useful—Bacillus coll,

and at the other, Bacillus typltosus of typhoid fever.

One character which distinguishes these end members,
consists in the power possessed by B. coll, and not

possessed by B. typhosus, of splitting up lactose

(sugar) and thereby forming lactic acid.

It has been discovered that the middle members
of the B. cdli group, which normally lack this power,

may suddenly acquire it. What is still more remark-

able, not all the cells of the race are able to acquire
the new character, and there are indications that the

transmission of this capacity proceeds according to the

Mendelian idea of segregation.
Facts like these greatly add to the complexity of

pathology, and the particular case in question calls to

mind the relation of B. coli to the coco-nut palm.

j\Iay not, also, the parasitism which apparently induces
bud rot have been occasioned by mutation.' If so,

activity in the direction of the botanical selection of
host resistance might prove to be a possible means for

eliminating the organism's harmful characteristics.

^^^fr.*.-^

Synthetic Rubber.
The India- Rubber Journal (June 28, 1913) con-

tains a note to the elfect that the Synthetic Products

Co., Ltd., have removed from their smaller works in

lissex to a much larger establishment with four and
a half acres of land, near King's Lynn. These works,
for the present, will be devoted only to the manufac-
ture of acetone and fusel oil. When investigations
have been completed, they will proceed with synthetic
rubber. The first plant for this purpose will be erected
at the works in Essex.

Anyone who may imagine that investigators, and
those financially interested in synthetic rubber, have
relaxed their energies, will be further interested to

know that in the recent issue of patents given in

the India Rubber World (July 1, 1913) no less

than five have been granted for a 'Caoutchouc-
like substance and process of making same' to Herr
Hofman and his collaborators in Germany. A sixth

German patent for 'Producing rubber-like compounds'
has also been issued.

That synthetic rubber can be satisfactorily pro-
duced has for some time been definitely established.

Briefly, the process is the conversion of starch into

fusel oil, then into alcohol and that into isoprenc, which
in turn, is changed into rubber. The most difficult

problem, which yet remains to be solved, is the com-
mercial one concerning the want of a cheap and abund-
ant source of starch.

The 'West Indies in Canada.
The new (1913) edition of the booklet entitled the

'West Indies in Canada' has just been issued by this

Department. The object of the publication, which is

distributed gratis at the Toronto National Exhibition,
is to help to bring together West Indian and Canadian
interests. The new edition is considerably larger than
that of last year, and is profusely illustrated. A fresh

feature is the insertion of interesting views of each

island immediately before the advertisements relating
to each, respectively. This helps to advertize the island,

to give prominence to the advertisements, and make
the section (which has doubled in size) more attractive ,

in every way.

Many of the tables of statistics have been extended
to include figures for former years. Several interesting

developments are thereby brought out, as, for instance,

the growth of the Canadian automobile trade and
brush and broom trade with the West Indies: whilst on
the other side, for example, the quick advance of the fruit

industries of these Colonies is equally well demonstrated.

Apart from its immediate function, the booklet

should be of value to schools lor educational purposes.
A limited number of copies are available, and may be

obtained on application to the Agents of this

Department.
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INSECT NOTES.

PESTS IN ANTIGUA.
The Bulletin of Eiitoinologkal Research for May 1913

(Vol. IV, Part 1) contains an abstract of a report on Insect

Pests in Antigua in December 1912, by H. A. Ballou, M.Sc,
with illustrations from photographs by the wiiter of the

report.
The article deals with the lime twig borer {Elajihidion

mite, Newman) which appeared in certain lime cultivations

in Antigua toward the end of 1912 causing some alarm.

This portion of the report formed the subject of the Insect

Notes in the Agricultural iVeifs for March 1.5, 1913

(Vol. XII, p. 90), but notes on other insect pests observed

at the same time were omitted for lack of space. It is these

latter which have been referred to, besides those on the

lime twig borer in the Jlulletin of Entomological Research,
to which attention is now directed.

After the lime twig borer,

the principal insert pest found

attacking limes was the Califor-

nia red scale (Chri/soinjihalits

[Aspidiotus] aurantii), which
had caused a considerable amount
of damage to citrus in several

localities in Antigua, being

apparently much more destruc-

tive than usual on account of

the severe drought which had
been experienced during 1912.

Other |>ests of limes were

those to be noted ordinarily in

Antigua and other islands: the

purple scale {Lepidosaphes

heckii); the white scale (Chion-

aspis citri); the West Indian

red scale (Selenaspjidus articti-

latiis); and the lantana bug
(Ortlieiia insignis). These, how-

ever, were not seriously abund-

ant, although of fairly general
occurrence.

The green scale {Coccus [Leca-

niura] viride) was not recorded

during the visit.

Two species of lady-bird
beetles were found commonly
on limes, but were more especi-

ally prevalent where the Califor- Yi
nia red scale was abundant.

One of these, was the well-

known red lady-bird (Ci/cli'iicda sangninea), and the other,

a minute black or bluish black species not larger than a pin's

head.

Cotton fields were carefully examined for any signs of

the Hower-bud maggot, but this insect was not at all in

evidence during the time of the vi.sit. Shortly afterwards

(December 29) it was discovered by Mr. Jackson, Curator of

the Ijotanic Station.

Cotton was attacked by boll wirm on two plantations.
In one of these instances a considerable amount of damage
had been done. In one particular field, corn and cotton were

growing together, and it seemed likely that the corn pro-

vided breeding [ilaces for the boll worms, which went from

the corn to the cotton.

11.

It was recommended that the corn should be removed
at once and that ears which were ripe enough for grain
should be saved and the stalks fed to the cattle. It was

advocated, too, that children should be sent into the tield

to collect all injured cotton bolls to be destroyed by being
thrown into the cattle pens. It was further suggested that

by planting corn in the same tield of cotton, an attractive

place for egg Ujing might be provided at the time when the

worms, which had escaped, had matured and the moths

emerged. If this were done, however, it was pointed out
that it would be neces.sary to cut the corn and feed it out

before any worms which might attack it should have an

opportunity of becoming full fed.

In the second plantation, the boll worms were
less numerou.s, but they had caused some injury, the

attack being mostly on the young bolls. The presence of a
small amount of ( iuinea corn in the field probably accounts,
to a certain e.xtent, for the unusual numbers of boll

worms found in this enclosure. At Skerretts Experiment
_ Station, cassava was attacked

by the larvae of the common
Sphingid moth, Diloj)honota

ello, and sweet potatoes, by
the larvae of a butterfly,
Janonia sp. The larvae of

Biplophoiiota ello were of

two distinct colourings, green
and purple; but the moths
reared from these were all

alike. The occurrence of

a butterfly larva as a pest of

sweet i)otatoes in the West
Indies is unusual, this probably
being the first record of such
an attack. The editor of the

Bulletin of Entomological Re-

search, appends a note to the

effect that this species of butter-

fly is probibly Precis lavinia

zonalis, Feld.,— -the only species
of the genus yet known from

Antigua. The larvae of another

Nymphalid butterfiy {Acraea
terpsichore, L

) liave been re-

corded by Mr. C. C. Gowdey
as damaging sweet potatoes in

Uganda.
The ordinary potato worm,

the larva of Jlerse [Protoparce]
OK cingiilata, occurs as a pest of

sweet potatoes in Antigua but
it was not observed during this

visit. A small green caterpillar was present feeding on the

leaves of the sweet potato but the adult was not obtained.

The cowpeas at Skenetts were attacked by a boring
larva in the same manner as that on cowpeas recorded in

Barbados in 1911 (seeaccount of attack of Ballovia cistipennis
in the Agricultural News, \o\. XI, p. 234), and that on
Canavalia in St. Kitts observed by the Entomologist during
a visit to that island in 1912. The cowpeas at Skerretts

were also attacked by leaf eating caterpillars
—the larvae of

the woolly pyrol moth {Thet mesia gi nimatalis). Associated

with these caterpillars were unusually lar^e numbers of a red

and black predaccous bug, /elus rutiidus, which were prob-

ably feeding on the caterpillars, although this was not

actually observed.

Young Limk Tree Dying from Att.\ck

C,\Mi'oRNi.\ Red Scale.
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.ST. KITTS-NEVIS: REPORT UiY THE BOTANIC
STATION, 1011-12.

During the year 191112, the climatic conditions of the

Leeward Islnnds as a whole— with the exception, perliaps,

of Uominica— were characterized by rather meagre receipts

of rainfall. In St. Kitts it would appear from the Report
on the Botanic Station, that, owing to the prolonged drought,

it was hardly possible to do more than keep by constant

watering the existing plants and trees, in the garden.s, alive.

In that section of the publication which deals with plot

experiments at the Botanic and Experiment Stations, it is

stated that the following crops were under experiment

during the jear: sweet potatoes and other provision crops,

ground nut,'--, pineapples, green dressings, tobacco, cotton,

Guinea corn, onions, Indian corn, and, to a larger extent

than those just mentioned, varieties of sugar-cane.* In

connexion with the trials of provision crops the work was

supplemented by the distribution of a large number of

cuttingSj seedlings and seeds.

CJTTON EXPERIMENT.S.

The most interesting experiments, and tho.«!e, perhaps,

of greatest economic importance, were the ones conducted

with cotton. Good results were obtained from the hybrid
cotton seeds (Barbados Sea Island cotton x St. Eustatius).

The trees were vigorou.", producing a large number of bolls,

with lint of good character, strong, regular, fine and lustrous,

with an average length of 45 mm. This experiment, which

has so far been very successful, will be carried on during
future seasons. Satisfactory trials were made with Thorn-

ton's hybrid cotton. In regard to manurial experiments
with cotton, the results of the year under review, together

with those of former ones, indicate that the addition of

artificial manures under the conditions existing at La Guerite

(the Experiment Station) has not been attended with remu-

nerative returns.

The special selection work with cotton, started four

years ago, has been continued on the same lines. The

practical results of the selection work with cotton in

general is reported on as being most encouraging, since

the cotton growers appear now to realize that the returns

from this selected seed are such as to warrant their

planting, in many instances, the entire crop from it.

GENEK.\L l-ltOOEESh.

The next section in the report, Notes on Economic

Plant.s, refers to the small area, but satisfactory condition of

cultivations of cacao, rubber and limes. In regard to

progress in the chief industries, the subject dealt with next,

a prediction is made of the advantages which were thought,
at the time of writing, would afcrue from the establishment

of the St. Kitts Central Sugar Factory. The results

obtained by this factory during- the current year have amply
satished these expectations.

The publication continues with an account of the cotton

industry at Anguilla. Here, as in St. Kitts, the industry

has suffered through drought and the attacks of insect pests,

particularly from the cotton worm and from 'black bugs'.

Mr. Carter liey, the chief cotton grower in the island and

the owner of the Central Cotton Ginnery, remarks upon the

fact that this latter pest is extremely difficult to control.

Following upon an account of satisfactory progress as

regards agricultural instruction at the Grammar School,

the publication ends with the report of the Agricultural

Instructor, Nevis. In this, as in the other .sections of the

publication, there is evidence to show a continuance of that

useful activitj' which characterizes the Agricultural Depart-
ment of the Presidency of St. Kitts-Nevis.

The results of the St. Kitts siii;iii--cane experiments

together with these conducted in Antigua have been recently
issued as a separate report.

ilONTSERRAT: REPORT ON THE ROTANIG
STATION, 1011-12.

This report reviews the work and progress of the

Agricultural Department, Montserrat, for the year 1911-12.

The work in the nurseries and that in connexion with the

distribution of plants has included observations on variou."?

trees of interest, amongst which observations may be

mentioned the fact that Encitb/ptus rovnuta and E. rudis

have made satisfactory growth. A fair amount of work is

recorded in regard to plant distribution. This latter line of

activity is marked by the large number of lime seedlings and

sweet potato cuttings sent out during the year under review,

COTTOM EXPERIMENTS.

The plot experiments with cotton, which occupy so impor-
tant a position in the routine of the Department, have included

interesting trials with immune cotton from the Sea Islands

of South Carolina, and with Egyptian Sakellarides— a type
which shows a considerable amount of adaptability to

conditions obtaining in Montserrat. Work on hybrid cottons

is still in progress.

I'ESTS .\ND DISEA.SES.

The experiments with limes, next discussed, concern

principally the problem of the so-called root disease

that has of late years threatened the stability of the lime

industry. It may be mentioned that this problem has been,

and is receiving the close attention of the scientific ofHeers

on the Staff of the Imperial Department of Agriculture.
The section in the report which deals more particularly

with fungus and insect pests refers to successful remedial

measures for the corn ear worm, and considerable anxiety is

expressed in regard to the prevalence of cotton stainers.

During the current year, unfortunately, circumstances have

not tended to allay this anxiety.

GENERAL PROGRESS.

The succeeding sections on progress in the chief

industries indicate the growing popularity of cotton as

a staple crop in Montserrat, the area under cultivation for

the year under review, being greater than that of any other

since the introduction of the crop ten years ago. Much of the

success attendant on the cotton industry would seem to

be directly attributable to the activities of the Curator in

charge of the Botanic Station.

The report concludes with an account of the progress

in the minor industries, which include the production

of ]Mpaiii and bay oil, and the facts presented appear to

.show that these industries may in time attain to a considerable

degree of importance.
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GLEANINGS.

It is stated by the Agricultural Instructor, Xevis, that

cotton planted in that island during May, has made a fairly

good stand. Some of the fields are looking very promising.

The Demerara Dail;/ Chronicle 2Iail Edition (July 4,

1913) publishes articles advocating an extension in regard
to the cultivation of bananas and provision crops in British

Guiana.

During June, in consequence of the extremely dry
weather, all agricultural operations in St. Kitts came prac-

tically to a standstill. The young cotton suft'ered from the

drought severely.

In St. Vincent, owing to the favourable weather during
the latter part of June, planters were able to make consider-

able progress with cotton planting. The seed has germinated
well on most estates.

In Antigua, during June, there were distributed from the

Botanic Gardens: lime plants, 1,300; mahogany seedlings, 70;

Eucalyptus, 19; miscellaneous decorative plants, 75; sweet

potato cuttings, 30,000.

According to the Curator of the Experiment Station,

Tortola, recent weather has been favourable for the growth
of canes and the early planted cotton is progressing satisfac-

torilj'. The August lime crop is promising.

Of those Venezuelan articles the exports of which
have increased during 1912 are. Para rubber. Tonka beans,
and feathers and plumage. A reduction is shown in the

exports of coffee and balata. {Dqdomatic and Consular

Iti/iorts, No. 50S5—Annual Series.)

The Antigua Sun (July 1, 1913) rails attention to the

large area of bush land in that island, and advocates the

alletment of these tracks to labourers on the share system
under agreements binding proprietor and labourer alike.

During the twelve months ended March 31, 1912,

St. Thomas and St. Croix exported to the United Kingdom,
cotton valued at £13,105, and cotton seed valued at £207.

(Dijilomatic and Consular Ec.ports, No. 5070—Annual Series.)

The programme of the seventy-fourth annual show of the

1 loyal Agricultural Society of England has been received.

From the plan of the show-yard it may be seen that the

Over.seas Section occupies a very central and prominent

position.

A letter received from the ollice of the Louisiana

Planter calls attention to the special Birthday edition of that

journal for July 5, 1913. The issue contains an interesting
account of the organization and of the staff connected with

the paper.

It is stated in The Board of Trade Journal (June 5,

1913) that by order of the German Government, the cotton

experiments in Togoland with Sea Island seed are to be

extended, and trials with other types of cotton are also to

be carried out in the southern districts of that territory.

According to Diplomatic ami Consular Reports, No.
5075—Annual Series, the principal cause of the rise in the

price of sisal hemp during 1912 was the sudden demand due
to increased cereal crops in the United States and the damage
caused to hemp in Manila by the violent typhoons.

Referring to the question of the proposed Tropical
University for Agriculture, the Gardener's Chronicle (June
21, 1913) emphasizes the fact that if established, the
institution should be unofficial, and should serve the purposes
of agriculture throughout the entire Tropical Dominions of

the Empire.

In Le liidkdn Agricole for May 1913, reference is made
to an article in the Agricultural Xews (Vol. XII, p. 99)
dealing with a prize pasture competition at Antigua. The

journal alluded to, advocates the usefulness of such competi-
tions. Apparently their introduction into Mauritius would
serve a useful purpose.

The production of rubber in Java is rapidly increasing,
the total exports for the year 1912 being fully 100 per cent, in

excess of those of the previous year. Of this quantity, the

greater part is Ficus and Hevea; very small quantities of

("astilloa and Ceara rubbers are being i)roduced. (Diplomatic
and Consular Reports, No. -"lOSo— Annual Series.)

According to l'if> Demerara Daili/ Aryosy Mail Edition

(July 5, 1913) there has been great scarcity of labour in

I'.ritish Guiana on estates where cane cutting has been going
on, but owing to the short intervals of grinding which occur

just at present, the dearth is not felt seriously. Canes have
been very short, hard and dr)-, and in many districts the yield

per acre has been disappointing.

In connexion with the article on cane ensilage which

appeared in the last issue of the Ar/ricultural yeirs, it may
be of interest to point out that the Australian Sugar Journal

(May 8, 1913) states that a number of sugar-cane varieties

have recently been introduced from New Guine;i to see

whether any of th''m are suitable for growth in Southern

(Queensland for fodder purposes and for making ensilage.

At the recent session of the Legislative Council of

Khodesia, the general opinion of private members was that
on financial grounds it was inexpedient to proceed with
the establishment of an Agricultural College in Southern
lihode-sia during the present year. It is considered likely,

however, that delinite action will be taken by the Govern-
ment during the next session. (The lihodesia Agricultural
Journal, June 1913.)
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Seasonal Notes.

Ilatoon canes should receive attention at this period uf

the year. Where the banks have lieen ploughed and mulched,

the surface of the ploughed bank should be kept constantly

stirred with the cultivator, to conserve the moisture in a

similar manner as does the mulch of trash on the other row.

Nitrogenous manures, such as sulphate of ammonia, nitrate

of soda, nitrate of lime, nitrolim, may now be applied. Useful

experiments with these manures caii be arranged where the

canes are weighed at a factory. As regards the young cane

crop, attention should be paid to any signs of the attacks of

moth borer, which can be detected by the occurrence of 'dead

liearts'. These, if possible, should be cut out and burnt. If

the young cane crop has received a set back caused by dry

weather, as has recently occurred, for instance, in St. Kitts,

a careful watch must be kept for the appearance of fungus
• diseases.

In connexion with the lime crop, nursery beds should

be prepared, and seeds sown as rain permits, in rows 8 inches

apart. One bed 100 feet x.5 feet will give .5,000 to 6,000

strong seedlings. The effect of mulching with fine dust can,

in dry districts, be seen on these beds. The present time is

favourable for combating scales and fungi. Xote the good
and bad effect of spraying.

In regard to the manufacture ncd distribution of lime

^products, describe the })rinciple of the new machine recently

placed on the market by means of which limes can be

i'cuelled. What yields do the makers claim per barrel, and

what is the cost of one of these machines?

The student is advised to notice the present price of

otto of limes and to compare it with that of last year. Com-

parison may also be made between the size of the packages

usually employed for shipping raw lime juice in contrast

•with those utilized in the exportation of the concentrated

material.

An important by-product of the lime cultivation is

lime skins. They may be fed to stock, and the surplus may
be made into ensilage, thus providing succulent food out of

crop time. In Dominica, the skins are never applied as

a manure direct: this would certainly injure the trees.

They must first pass through the pen.

In recent issues of the Agricultwal News there has been

presented a considerable amount of information dealing with

the subject of agricultural engineering. In connexion with

the editorial in this issue refer back to the article on an

automatic plough (A<jricultuial N'eu-s, Vol. XI, p. 408).

This will suggest considerations in regard to the question of

single and multiple mould-board, automatic ploughs. In

'Connexion with the engineering side of tillage read the

note on the effect of plough hitch on draft (A:/rindtinal

Neii's, Vol. XII, p. 287) and that describing recent progress

in the employment of dynamite in soil cultivation

'(Agri'idturul News, Vol. XII, p. liJ6). Amongst the

machinery described in connexion with the collection and

harvesting of crops, there is a rtew cotton picker dealt with

-on page IIS of this volume, and a machine for tapping

rubber, on page 2-5, and another for extracting rubber from

bark, on page 223. Of great importance is the machinery-
referred to in regard to the kiln-drying of grain, on page 213.
A new hoisting device for sugar-cane is mentioned oa
page 230, together with other matters connected with prac-
tical mechanics.

Agricultural engineering is a wide subject. As well aa
mechanical engineering, it may be considered to embrace
civil engineering, surveying, drainage, irrigation, road-

making and the like. In due course, a series of concise

articles on surveying and mensuration will be prepared and

published in future issues of this journal.

Questions for Candidates.

PREI,I.\IINAl;V 1 III E.Sl IONS.

(1) How does a bee collect honey?
(2) Under what conditions is a dust mulch more

advantageous than one composed of leaves and bush?

INTERMEDI.^TE <)UESTION.S.

(1) What are contour drains? From which will water
run first—a shallow or a deep drain?

(2) Compare Paris green, as an insecticide, with Londoa

purple. State the source from which each is derived.

FIN.iL QUESTIONS.

(
1
) Write a few observations on the following topics:

(a) the present price of coco-nuts; (b) the importance of

quality in West Indian cotton; (c) progress in the West;

Indian lime industry

(2) Contrast the advantages and disadvantages of Para,

and Castilloa rubber cultivation, respectively.

It is sometimes neces.sary in analytical work connectect

with the production of agricultural produce to cool different

glass vessels with flowing water. An arrangement illustrated

in the Internitional Sugai- Journal ior May 1913, comprises
a perforated ring which i.s fitted by a rubber adaptor to an

ordinary tap. Vessels to be cooled are placed underneath,
and the water on being turned on flows over the vessel in the
form of a spray. The arrangement is often very convenient,

in hydrometer work where it is necessary to cool the liquid
to be tested down to a definite temperature. The arrangement
can also be used, where a hot water-supply exists, for heating:

purposes.

I'ublication No. 144 of the Wellcome Chemical llesearch

Laboratories describes a chemical examination of the bark of

Erytlirnpldivii.in guineense. The investigation is chiefly of

interest because the bark in question is an exceedingly
violent poison, and is largely used in West Africa for criminal

purposes. The most efficient antidote consists in the prompt
administration of an emetic, or use of the stomach pump,
with subsequent stimulant remedies. The plant is knowa
under the common name of sassy bark, mancona bark, red
water tree bark, and oasca bark. Another popular—and
significant—name is doom bark.

It was reported at the one hundred and thirteenth

meeting of the Council of the British Cotton Crowing
Association that arrangements had been made for the King
of Uganda, together with his tutor and four native chiefs,

to visit Manchester on .July 28 to 31. The arrangements
will include a visit to a cotton spinning and weaving mill,

a calico-printing works and a machinists; al.so an inspectioa
of the Manchester Ship Canal and a visit to the Royal
Exchange.
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FUNGUS NOTES.

THE SPOTTING OF PLANTATION
PARA RUBBER.

In continuation ot an article on the causes of this

iuftctious condition of ruMier, published in the last issue but

-one ot the A<jrindtural Nefs, an account is now presented
•«jf the methods of treatment, as described in Bulletin No. 16

of the Department of Agriculture, F.M.S. At the outset it is

emphasized that it is essential that the cause of the discolor-

ation should be ascertained before any preventive treatment

can be applied.

.-^TEMyiEl' CIJEPE SUSCEPTIBLK.

(Jiie imi)ortant condition under which spotting occurs is

in damp low lying situations where the facilities for drying
are not adequate; where good access and good circulation of

air are not obtained, spotting may be frequent Reviewing
aome of the forms of prepared rubber which develop spotting,
it is stated that thin crtpe appears to be less susceptible
than thick crOpe; while artificially dried crOpe, as far as has

been observed, has not been found to become spotted.

Steamed crOpe which takes a comparatively long time to

dry, appears to be very susceptible to spotting.

VALUE OK EAI'Ill BRVINti.

Owing to the fact that no organism can grow if there

is not suflicient wattT present, it would appear that rapid

drying should diminish the quantit}- of spotted rubber. In

this connexion it is interesting to note that rapid artificial

drying, which is completed in a few days, altogether prevents
the development of spotting. It would seem that the

adoption generally of artificial drying on a larger scale has

been prevented by the fluctuation in the form of rubber

which meets with favour on the market.

SMOKEI' KUUBEl; IMMUNE.

Spotting due to fungi and bacteria has not been found

on smoked rubber. Id most cases this would appear to be

due to the presence of creasote and phenol compounds in

the fuel employed.

USE OK KOUMALIN IN THE IIELb.

In dealing with the possibility of applying chemicals,
it is pointed out that t' ; objection to the use of metallic

salts is the fact that, the presence of even small quantities of

<)f such substances in plantation rubber might bring the

product into disfavour on the market. As regards fluid

antiseptics, larbolic acid cannot be employed owing to its

dark colour. For preventing spotting due to field infection,

the use of I part of foruialiu in 400 of latex is advocated

as likely to prove efficacious. The cost of formalin in

London is about 55 . per cwt.

.SULI'HUR EUMES.

The means of sterilization of the drying houses next

receive attention, and the most suitable for the purpose
is stated to be the employment of sulphur fumes. It

is important in this connexion to render the buildings as

air-tight as possible. It would probably be necessary to

repeat the di.siufection at intervals.

IMPORTANCE OK I.^OLATIoN.

Lastly, emphasis is laid on the matter of isolation of

spotted rubber. When spotting is caused by Hacilhts ju-ndi-

i/iofiis, the rubber should be isolated as early as possible.

Sheet or crepe which is spotted by the bacillus should not be
packed among other rubber for shipment. In conclusion, it

is stated that there is an accumulation of evidence, which
indicates that clean rubber packed under most careful .super-
vision was found to be spotted on arrival in London. This

point will presumably be further investigated.

A NEW DISEASE OP THE CASTOR
OIL PLANT.

A continuation of this subject, an account of which was
commenced in the last issue of the Agricultyrnl Xexvs, is the

following description of interesting facts of practical signi-
ficance connected with the behaviour of the fungus
(Phijtophthora /larasitica) in pure culture and in inoculatioa
tests.

DIFFICULTIE.s IN 0BT.4INING A PURE GROWTH.
It is generally a troublesome matter to obtain a pure

growth of fungus in the case of leaf diseases. In the present
investigations, direct inoculation from diseased leaf to culture
medium was always accompanied by the introduction oi

fungus saprophytes and bacteria. A successful procedure,
however, was to cause a piece of diseased tissue to discharge
zoospores (swarm spores) in sterilized water. A sterile piece
of healthy leaf was then inoculated with these spores,
followed by a transfer of the new growth on to nutrient

pith. Finally, a portion of the new mycelium was intro-
duced into a tube of French bean (Pliaseohis vulgaris)
juice agar, which gave in two days, a pure, rich, healthy
culture.

BEHAVIOUR OF FUNGUS IN CULTURE.

Amongst other things it was observed that sporangia
(fruit bodies) from cultures, made when the temperature was
very high, did not discharge their swarm-spores as readily
as when the temperature was low. Light, also, seemed to
influence the formation and emissiion of zoospores. It
hastened their discharge.

KE.STING SI'OUKS.

In culture.s, and on inoculated castor fruits, a second

spore form was found,— the resting conidium or so-called

chlamydospore, which also occurs in the case of the Cacao
Phytophthora, Extremes of temperature do not retard
the formation of these spores as occurs in the case
of zoospores. When sown in water, restingspore.«
germinate readily in twenty-four hours. The germ-
tubes either directly produce si)orangia, or resting conidia
or vegetative hyphae. If kept moist, chkmydospores
retain their vitality for over nine months, but if they are

completely dried, their, germinating power does not last for
even a week. This fact again emphasizes the close relation
between climatic conditions and the reproduction of this

parasite.
SEXUAL IlEPHoniCTIOX,

The fungi belonging to the group represented by the

organism in question is not content to propagate itself bv
budding, or vegetative means alone. It has a sexual stage,
and in the case of Plu/toplithora fnrasilH-a, the' oogonium
(or female element) arises from within the antheridium

(or male element) This fact is of importance for purposes
of classification. It distinguishes this fungus from all other

species of the genus except Fh. Colocasin-.

INOCULATION l..\PEl;I.MENTS.

The results of inoculation experiments are always of
interest to the general reader because they determine te
what extent the fungus is able to do harm.
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To show first that the castor fungus is a new species, it

-may be stated that it failed to infect tanias {Colocasia
ant i'/uoruiii) a.nd the Phytophthora of this latter plant was

unable to infect castor seedlings. Evidence of a similar

nature showed that there is no relation, as regards parasitism,
between the castor species and that which attacks tobacco.

Neither can P/i. parasitirii (the Castor parasite) attack

cacao. It can, however, infect tomato seedlings, potato

seedlings, wounded areca nuts and other plants commonly
attacked by other species of the genus. But, as already

^jointed out, the observed cultural characters alone were

•luite sutHcient to enable distinction to be made between the

castor Phytophthora and those species normally parasitic on
the cultivated plants just referred to.

AGRICULTURAL ENGINEERING.

A Selt-contained Motor-Plough.— In connexion
with the leading article in this issue, the following account

of Stock's motor-plough ha.s been abstracted from Dr. Fischer's

article in the ifonthly Bulletin of Jgricultuial Intelligence
and of Plant Bifeasts (.June 191.3).

In this article it is stated first that Stock's plough
weighs l)etween 4 and 4i tons. Xearly all the weight
is carried by the two driving wheels, thus enabling a grip
to be had over the ground.

The wheels are 7 feet 4 inches in diameter, and

only (j)(
inches wide. Lugs are provided on the

wheel tyres to get rid of sticky soil and to prevent
skidding, whilst the four-cylinder benzine motor in front,
counter-balances the ploughshares with their frame at the

back. The steering wheel at the tail of the machine thus

bears a very small portion of the weight. Stock's plough is

said to havf met with great success because it is simple and

/compact and easily driven. There is a crank for regulating
the depth of the shares, levers, close to hand, for driving the

motors, and a foot-lever al-io for throwing the engine into gear.
There is no device for reversing or changing the gear, however,

which, though increasing the simplicity of the machine, is

nevertheless in one way a disadvantage Ijecause any alteration

in the speed, can only be obtained by changing the gearing,
an operation that can be done only when the machine is at

rest, llecently, however, the firm of manufacturers has been

providing the ploughs with reversing gears, if demanded.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
GINGER.

No ginger was otl'ered at the first spice auction on the

•-4th of the month, but on the 11th -50 bags of rough Cochin
were brought forward and bought in at 30s. per cwt. On
the 18th the large supply of 480 packages of West Indian

were offered, and bought in at Gos for extra bold dullish,
and 42s. to 47s. 6^^ per. cwt. for ordinary to good common.
Brown rough Calicut was also bought in at 31s. and washed

rough Cochin at 29s. per cwt. On the 25th the offerings
consisted of only 176 bags of fair wa.slied Cochin which were

^ all bought in at 29s. per cwt.

NUTMEGS, MACE AND AKKOWROOT.

Nutmegs were in large supply at the first auction on the

4th, as many as 406 packages West Indian, were brought

forward and sold 67's to 75's fetching '>ld to Q\d : 82'8 to

92's, M. to <Jd; I05's to 115'?, 5d. to b'{d ;
and il6's to

125's, od. to 5hd. A week later, namely on the lllh, the

offerings amounted to 90 packages West Indian, and 4t>

packages of Eastern, all of which sold at slightly varying
rates from the former. On the 18th, 97 packages of We.st

Indian were also disposed of at equal rates. Of mace, at the
first auction on the 4tli, 1 1 1 packages of West Indian sold

at 2s. to 2,s-, i'ld. for ordinary to fair, and l.s. dd. to 2s. Id.

for broken. On the l^lh, .30 packages of West Indian were
offered and partly .sold at 2x, ^d. to 2.?. 3d., broken fetching
from Is. 9d. to Is lid., per lb. At the last spice aui-tion

on the 25th, no mace was offered. At the first spice auction,
on the 4th St. Vincent arrowroot was represented by 1 fi.l

barrels, 20 of which sold at 3id per lb.

SARSAPARILLA.

At auction on the 12th of the month the offerings of

this drug were as follows:—grey .Jamaica 41 bales, Lima
Jamaica 29 bales and native Jamaica 5 bales Of the
former 35 bales found buyers at l.<. ')d. to 1<. 7d. per It),

for inferior part coarse, and l.<. Sd. to l<. 2d. for fair grey.
The 5 bales of native Jamaica realized 10c?. per lb. lor

fair palish red, and 8c?. for ordinary dull. The whole of the

Lima .Jamaica was bought in. A fortnight later, namely,
on the 26th, 36 bales of grey Jamaica, 16 of Lima Jamaica,
and 20 of native Jamaica were offered, 18 bales only of the

grey Jamaica found buyers at from Id. to 2d. per Ifc. decline

on previous prices; l.<. 8d. to l.< 9d. being paid for slightly .

coarse to fair, and Is. 5d. to l.< Id. for dark, part mouldy
and damaged. None of the Lima Jamaica was sold,

and only bales out of the 20 offered of native-

.Jamaica, and this was disposed of at a reduction of from ]d.

to 2d. per lb. on previous prices.

LIME .lUICE, LIME OIL, T.\.M ARINDS, KOLA, CANELLA ALKA A.NB

CA.SSIA FISTULA.

At the beginning of the month West India raw lime

juice was quoted at Is. 6d. for ordinary, to Is. 9d per gallon
for good. In the week ending June 21, there was a brisker

demand, and 1.^ id. to l.v lOd. was asked for ordinary to

pale. Hand pressed lime oil was quoted in the early part of

the month at 14« and for distilled Is. Sd. A week later

Is lOd to 2s. was demanded for distilled and 1 4s. (vl. for

hand pressed. In the week ending .June 21 a further

advance was made, 2s. Qd. being paid for West Indian

distilled, and at the close of the month 2s. 9d. per lb.

was obtained, and a case of hand pressed realized

15s. per lb. Tamarinds have been in steady demand. In
the middle of the month 1 2 packages of new crop pale, from
iMontserrat sold at 14s. per cwt. New crop Antigua, of fair

average quality, were quoted at 15.s. to 15s. 6c/., and Bar-

bados in bond at 17n. 6(1; at the end of the month a con-

signment of 9 barrels from Antigua, fair dry, fetched 1 4s.

per cwt., at the same auction some fair juicy Barbados were
offered at 17s It was reported in the middle of the month
that a consignment of African kola had arrived at Liverpool
and that sales had been made at from 2hd. to 3d. per lb. .\t

the last auction in London on the 26th, 35 bags from

Ceylon were offered, and 22 sold at 4-Ja. to od. per lb. for

small to medium dried. At the drug auction on the 1 2th
a consignment of 8 bales of (^'anella alba bark was brought
forward and sold at from 47s. to SO-t. per cwt., for small to

bold palish quill At the same auction 59 packages of W'-si-,

Indian Cassia Fistula were offen^d only 6 of which founfC

buyers at 15s. per cwt.
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MARKET REPORTS.

London —Tan Wk^v I.'^dia CoMMiTTBa Circulab,

July 15. 1913; Messrs E. A. de Pass <fc Co.,

July 4, 1913.

Arrowkoot— 3:1. t 4;u.
Balata—Sheet, 2/9; block, 2/U pec ft.

Beeswax—i'S 5,s. t«> £8 7s. Brf.

Cacao—Trinidad, 71;'- to 78/- per cwt. ; Gcenida, 65/-

tu 70,0; Jamaica, 64/ to 72/-.

Coffee—Jamaica, 51!/-.

OopRA—West Indian, £31 per ton.

OoTTON—Fully Fine, no quotations; Floridaa, no quota-
tions; West Indian Sea Island, ll''. to '.24(/.

Fecit—No quotations.
Fustic—No quotations.
Ginger— Quiet. .S7 •^^ 62/-.

Isinolass—No quotations.
Honey— :il,- to 40 -.

Lime Juice—Kaw, '-'/S; concentiated, £25; otto o£ limes

(hand-pressed), 15/.

Logwood—No quotations.
Mace— 1/11 to 2/6.
KtJTMEOS- 4i(/. to i^d.
Pimento— Quiet. H^d. to 2^il.

RuBBER^Para, fine hard, 3/0; line soft, 3/5; Castilloa,

2, 6 per lb.

Rom—Jamaica, 2/4i to 61- per .gallon.

New York,—Messrs. GiiXBapra Baoa. & Co., July

11, 1913.

Oacao—Caracas, 14jc. to loc; Grenada, 14c. to 14ic;
Trinidad, 14^c. to 14ic.; Jamaica, 12c. to 14c.

Oooo-NCTS—Trinidad and Jamaica, aelect.s, J380O to J40-00:
culls, $24 00 to$26-C0per M.

Coffee—Jamaica, 0*c. to ]2sc. per lb.

QlNOER—7ic. to lOic. per ft.

Goat Skins—Jamaica. 50c. ; Antigua and Barbados, 48c. tc
50c. ; St. Thomas and St. Kitts, Uc. to 46c. pet ft.

Geape Fruit—Jamaica, $200 to $4-00
Limes—$600 to $6-50
Mace— 42c. to 48c. per lb.

Nutmegs—llO's, 12*c.

Oranges—Jamaica, $2-75 to $3 'GO per box.
Pimento— 45C. per tij.

Sugar- Centrifugals, 96°, o-48e. per 8).; Muscovados. 89°,
2-'.ic;c.; Molasses. 89°. 2-7::c. per lb., all duty paid

Trinidad,—Messrs. GoEDoy, Grant i Co., July ill,

1913.

Oacao-Venezuelan, $14-00 to $14-25 per fanega; Trinidad,
ti;; 75 to $14-10.

Ooco-nutOii—$1-25 per Imperial gallon
CoFFKE—Venezuelan, 15c. to lohc. per fti.

Ooi'RA- S4-90 per lOU lb.

Dhal— $4-75 to $5 CO
Onions— fl-5(Ji.-. to $:i 00 per 100 ft.

Peas, Split—?G 20 tn JO -25 per bag.
Potatoes—English, $1-90 to 1220 per 100 tb.

Uice—Yellow, S5-40 t $5-50; White, $5-50 to io-7i
per ban.

SroAR- .Amf liran crnshed. no quotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

July 12, 1913; Messrs. T. S. Garraway & Co.,

July 5, 1913; Messrs. Lk.vcock it Co., July 4j

1913.

Arrowroot- SGOO to §700 per 100 lb.

Caoao—$14-00 per 100 ft.

Coco-xi'Ts—§18-00
Hay—$1-50 per 100 lb.

Manures— Nitrate of soda, $70 00; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $8200 to $85-00-
per ton.

Molasses—No Quotations.

Onions—$2 OO to $:i-00 per 100 lb.

Peas. Split— ¥."'-50 to $6-00 per bag of 210 1b.; Canada,
$:!-85 to S4-O0 per bag of 120 lb.

Potatoes—Nova Scotia, $2 -50 to $4 50 per 160 lb.

Rice—Ballam, $5 05 to $5-40 per 190 lb.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $:i 75 per 100 lb.

British Guiana.—Messrs. Wieting & Richter, July

19, 1913; Messrs. Sandb.ich, P.arker & Co.,

July It*, 1913.
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General. (71) Insect Pests of the Lesser Antilles. Price Is. 3d.
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4d. ;
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's !^)issolve«i Peruvian Guano—For sugar-cana and general use

Ohlendorff's Special ?»u£^ar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia. Nitrate of Soda, Superphosphates, high grades,
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THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
LondoTi Agency : Dock House, Billiter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocked ill casks or in cases of 10 gallons eacli.

Special qiiototlo}!^ made fur crpoii timh
on (iiqilicdtio)! to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN.
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in I )ouiiDiai, by .Joseph Jono.s and G. A. Jones; Notes on
Cultivation of Para Rubber, by F. Evans; Note on the

Present Position of Rubber in Grenada, by G. G. Auchinleck,
15 8c , F.CS; Rubber Cultivation, by Dr. P. J. S. Cramer,
.\Iis(|.;llaxi;ou.s: Forestry in Trinidad, by C. S. liogers;
A -Method of Estimating Calcium Carbonate in Soils, by
H. ."<. Shrewsbury. F.I.C.; Jlilking Capacities of the Trinidad
(ioverrnitnt Farm Cows, b}' Herbert Tj. Shrewsbur\

;
The

Profitable Hreeding of Horses, by J. ]j Shannon, l».V.M.

Printed at Office of Aijricv.Uural Reporter, 4 High Street, Bridgetown, Barbados.
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Control of the Milk Supply in

Small Communities.

'T is doubtful whether those writers vvho were

responsible for the creation of a romantic side

I
to the milking ot the domestic cow would

have written in such eulogistic terms had they been

able to predict the sordid circumstances that must

surround the operation when towns grew up and rural

districts became thickly populated. The conception of

the idealistic dairymaid and the perfect cow has been

shorn of ail romance by co- operative methods and

chemical control, so much si' il'.at in well-organized

industrial centres the idea of associating milk with its

source of origin is almost as unusual as a pound
of sugar suggesting a clump of canes or a field of

beet roots. This, however, is merely sentiment, for

the modern industrial organization and inspection

of milk supply ensures a safer and even more con-

stant grade of article than that on the farm itself.

In the case of the small producer in crowded commu-

nities, on the other hand, a very different state of affairs

e.xists; for whilst co-operative concerns give rise, from

the public health point of view, to considerable com-

mendation, the small producer
—the owner of a cow

or two, and the street huckster—gives cause for grave

dissatisfaction.

Although adulteration is frequently practised even

in places where the machinery of the law is efficient,

it is by no means entirely the intentional, the criminal

tampering with milk that is to be deprecated. There

is another side to a defective milk supply, the objec-

tional features of which are due to the ignorance and

carelessness of the vendor. Hence in the regulation of

milk supply not only must there be legislation strin-

gently executed, but there must also be education

accompanied, if possible, by some means of encourage-

ment to convince the cow- keeper that it is a national

duty and commercially worth while to produce the

best possible . grade. Although what follows deals

mainly with the ways and means of controlling milk

supply this aspect reg;irding education and encourage-

ment must not be lost sight of.

From time to time, reports on instances of milk

adulteration come before the public eye. They may

frequently be observed in the form of prosecution

cases in European and American publications.

Strangely enough, the West Indies can boast of

btting remarkably free from any such defamatory
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advertisement, in spite of a large consumption of milk

and in spite of a big production of ordinances. Hence

the recent revelations in the Leeward Islands have

caused considerable consternation. It would appear from

reports that have recently been issued that practically

all the milk sold in Antigua and St. Kitts by street

hucksters is watered—and there is every reason to be-

lieve that this adulteration has been practised for many

years past. V'urthermore, the quality of the milk sup-

plied by contract to public institutions is open to grave

suspicion. The above announcement relates only to the

chemical composition of the milk: there is reason to

believe also that the methods adopted in the disposal

of the produce are insanitary in these islands, and the

frequent outbreaks of typhoid fever do not tend to allay

public an.xiety in this direction. Except in the case of

one or two of the larger islands—though even in these

the methods of disposal of milk are open to criticism—
there exists in all probability, in the West Indies,

a large amount of undetected adulteration and jioUu-

tion, although a degree of personal safety is ensured

by the common practice of boiling. At ihe same

time it appears to be becoming urgently necessary

for the establishment of a definite organization of

control.

It is to be feared that, outside ecclesiastical realms,

the laying down of a rule or a law is, by itself, insuf-

ficient. There must be thorough execution. In the

present case of milk supply
—and the same holds good

for meat supply
—there are several features which render

the execution of the law unfit for untrained officers,

for the duties are, to a large extent, of a technical

nature. On the other hand, small communities are

under a disadvantage, in that the duties of milk and

meat inspection are not of a sufficiently extensive nature

to justify the appointment of special officers. It follows

therefore that these duties, if they are to be performed,

must be amalgamated with others. Sjjeaking generally,

there are four kinds of professional men who are ade-

quately trained to undertake or to direct food inspection ;

medical men, chemists, bacteriologists and veterinarians.

Medical men, as a rule, unless holdmg a consulting

appointment or restricted to laboratory work at hos-

pitals, are not in a position to undertake routine work

of this nature; in small islands their duties are too

general, and their times too uncertain, for such work.

Chemists, or bacteriologists, if they be available

might possibly undertake the duties, but more often

than not they are unavailable, the extreme tochnicil

nature of their work and the expensive equipment

which it demands tending to limit their e.'iployiuent in

the public service. There remains then the veterinary

surgeon.

It would seem that; in the smaller colonies, where no

action has as yet been taken, the milk and meat supply

might conveniently and economically be placed under the

general iaspection of a properly qualified veterinary offi-

cer. The services, too, of this officer in connexion with the

importation and exportation of live stock, his advice in

regard to breeding and selection, and to the adminis-

tration of legislation jn regard to contagious diseases

together with general practitioner work as permitted

by circumstances would all seem to meet the existing

local requirements. The- feasibility of such an arrange-

ment is not lessened when we come to consider in

detail the duties involved.

Although there would be some variation in differ-

ent places according to the provisions of legislation, in

general the work of milk inspection ought to come

under two distinct heads: (1) milk production, (2) milk

supply. The latter constitutes that side of the industry

on which most deliberate fraud takes place, but harm

can also accrue from milk production, that is to say,

originate in the cows themselves. An animal may be

a yielder of low quality milk, and under a stringent

statute the sale of the pri)duce of this cow would not

be permitted, though it might, of course, and always
is in temperate countries, mixed with the very rich

milk of better breeds. On the other hand, if this cow

giving milk of low quality happens to be tuberculous,

the mixing leads to the wide distribution of the microbes

of disease. Tuberculous cows should not be milked at

all. But before any action could be taken in such mat-

ters as these, technical skill must be available first.

Similar requirements exist in connexion with the supply

of milk. Here we have to face both adulteration,

and ejntamination. Adulteration can be detected by

simple chemical processes
—

nowadays, mechanically,

so that even the cow-keeper himself can test the

milk; but it cannot be loo strongly emphasized, in

passing, that the casual euqiloyment of the somewhat

abused lactometer by pri\ate individuals is valueless

for anything like critical work. For "ne thing,

it is not possible to tell definitely by means of

this instrument whether milk has been watered or

not. The specific gravity of fat is lower than that of

water, and if some of this fat is removed and a propor-

tionate amount of water added in its place, the lacto-

meter will still show milk of g^jod quality, apparently

unadulterated. It is known from unpublished investi-

gations that even intelligent fraud of this sort has been

practised in St. Kitts.

Contamination or pollution is the worst feature of

a bad milk-supi)ly, and it is in this direction that the

\eterinary officer, chemist or m-^dicil man as a bac-
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teriologist should give careful attention. As in the

case of the chemical c.xamiiiiUion of milk, so in the

biological, certain simple ar.il .luick tests have been

invented, one of the most useful being the Giir-reduc-

tase test, which depends on tht- fact that if a certain

colouring matter is added to a .sample of inilk.discoln-

ration gradually takes place, the rate depending upon

the number of germs originally uresent in the sample.

An officer in charge of milk supply would, however,

investigate further than this and endeavour to detect

any specific disease bacteria in suspected samples.

The ndministrative side of the subject of the

control of milk supply must be li-ft to the local author-

ities. Undoubtedly the registration of milk vendors

is imperative. But that alone will not safeguard the

public. Individual energy backed by technical training

must move hand in hand with legislation.
What

has btcn already said will serve to indicate the

necessity for this control, the proper person under

diflferent circumstances to carry it out, and the

lines of work to be followed. It remains for those in

authority to consider the neces-^ary expenditure, and to

take the initiative and start the machinery in motion.

THE EFFECT OF COMMON SALT ON
THE GROWTH OF SUGAR-CANE.
The island of Porto Iiioo ha.«, in proportion to its size,

a considerable area of swamp and niar^h land. The object

of the researches which Bulletin No. 4 of the Experiment
Station of the Sugar Producers' Association describe.", wis to

find out what means exist to make these salt marshes

produce cane at a profit.

The most important point on which a definite decision

was necessary, was the exact limit of the cane plant for salt.

As regards the effect of salts in general on the grcnvth of plants,

sodium carbonate is the most toxic; sodium chloride, sodium

bicarbonate and magnesium chloride are less so. Sodium sulp

hate and magnesium sulphate are still less harmful, whilst

calcium salts are least toxic of all. It is said on the authority of

Maxwell, that, in ordinary soils, a percentage of sodium chlo-

ride exceeding 15 per cent. (OOi' percent, of chlorine) will

prevent a normal growth of cane. In .soiLs whi'-h are well

provided with nitrogen, the chlorine content may go

higher than O'lS per cent, of sodium chloride with-

out causing any harm. If the chlorine is combined

mainly with calcium, it may reach higher figures than

09 per cent. In Hawaii, it is concluded by Echart,

that if the salt content of the soil reaches over 01

per cent, an injurious effect is produced on the cane. It

appears that cane, in its later stages of growth, may
stand a much higher quantity of salt without visible injury.

It may further be mentioned in connexion with the point

under discussion, that in Jamaica, P.arbado,', Trinidad and

Demerara, an occasional flooding with sea-water, or the

application of sodium chloride to certain fields has been

found actually beneficial. This fact is explained by Prinsen

(leerligs by the principle that a treatment with sodium
chloriile renders the potash, lime and magnesia contained in

the soil more available.

With more particular reference to the conditions of the
Porto Itican experiments, the chief difficulty in gauging the

total effect of the salt content of the marshes was that the
effect of the different salts was not simply additive but rather

interactionary. That is to Siy, one salt may intensify the

action of others, whereas another one may lessen it. Thus

sulphates in general will mitigate the effects of carbonates,
bicarbonates and chlorides, nnd calcium salts in general will

counteract the influence of those of sodium and magnesium.
For this reason it was found very difficult to interpret the
results of analyse.'f. Nevertheless by collecting parallel
observations on the condition of the cane crops and the

composition of the soil of different fields, it was seen at once
that a very striking relation existed between the salt content
of the soil and the general condition of the cane grown
on it. To give but two examples: an area which contained

only "01 1 per cent, chlorine, produced as much as 60 tons of

cane per acre, wherea-f another containing '188 per cent,

chlorine, yielded only "JO tons per acre. Not only does salt,

when present in large quantities, lower the yield obtained,
but, as is shown by a table in the bulletin, it affects the

composition in a most deleterious manner.
As already indicated, the application of lime greatly im-

proves saline soils, as does also the application of nitrogen in

the form of dried blood. But the conclusion of the bulletia

which is emphasized most, is the necessity for lowering the

water level of these .soils by drainage. Such methods are in

progress, and are likely to be extended. The id^-a is that

good drainage will lower the salt-water level, and enable the

excess of salt in the soil to be washed out by natural rainfall,

or, if necessary, by the aid of irrigation, until the concentration
of the salts falls below the danger point, as indicated by the

results described in the bulletin under consideration.

Composition of Soil Suitable for Rubber
Cultivation.—The Director of the Agricultural Institute

uf the University of Halle, has investigated rubber soils

from P>razil aud German East Africa. An interesting
abstract of hi.s conclusions are given in the Montli'y BuUethi.

of Agrindtwal Intellu/ence and Plant Diseases (.January
l913) from which the following notes are taken.

In comparing the fertility of the soils of the two places,
it must be remembered that the annual rainfall in South
America is something like 120 inches, whilst in German East
Africa it amounts only to about 80 inches. The higher
rainfall is believeil to render the nutritive substances more

easily assimilated. Apirt from this consideration, Iferea

hrasiliensi^ is cultivated in South America, whilst the
}[aniho( Glatiovii. which requires a dry climate, is grown
in East Africa. Nevertheless, it is believed that generaliza-

tions, holding good for East Africa and South America
in regard to the soil requirments for rubber producing
trees can be formulated from the observations made.
These conclusions may be e.xpressed as follows: (1) The
soil should be fine, of medium coherence, rather loose

than heavy, and deep; (2) it is not necessary that the

nitrogen content should be higher than O'l per cent., whilst

a large percentage of humus was found to be actually
injurious; (3) lime and magnesia are needed only in very
limited amounts; (4) the rubber tree appears to have no

special requirements as regards the phosphoric content of the

soil: (5) it would seem that a large amount of potash in the

soil promotes growth and the formation of latex.
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FRUITS AND FRUIT TREES.

COHUNE NUTS FROM BRITISH
HONDURAS.

An article on tbe above subject, appearing in a recent

issue of the Bulletin of the Imperial Institute (April-June

1913), is of particular interest in connexion with a report

published in the A'jrictdtural News (Vol. XII, p. 180),

describing similar investigations by the Imperial Institute

into the commercial value of gru-gru nuts.

Cohuno nuts are borne in large bunches, and each tree

is said to yield 1,000 to 2,000 nuts per annum. The kernels

are rich in oil; but so far they have not been utilized on

a commercial scale, chiefly ovping to the difficulty of cracking
the very hard shells which surround them.

An examination of ditt'erent samples showed that the

cohune kernel fat resembles very clo.sely both coco-nut oil

and palm kernel oil, but it is generally of somewhat softer

consistency. Since the oil of the gru-gru nut is stated to

resemble closely palm kernel fat, it would appear to follow

that the crhune nut fat resembles the gru-gru nut fat.

An interesting feature connected with the cohune

nut is the existence of a fibrous layer, which contains

from about 9 to 20 per cent, of fat. The possibility of

utilizing the oil in this tissue in British Honduras would

only be feasible if a plant for the extraction of fat

by solvents were installed. As regards their purtly
economic characters, it is .stated that if cohune kernels were

shipped to Europe in commercial quantities, they should

realize prices approximating to those of copra, the present

price of which is about £30 per ton (April 1913). Also the

fat of the cohune kernel should be worth about the same

price as palm kernel oil or coco-nut oil, the present values of

which in the United Kingdom are as follows: coco-nut oil

from £43 5s. to £50 \0s. per ton, and palm kernel oil

about £42 15s. per ton (April 1913).

Oitrus Cultivation in Italy.—Useful data on the

cultivation of citrus fruit in the Province of Salerno are

presented in the Mnnlld;/ Bulletin of Agricultural Inlelliijence

find Plant //iseases (May 1913). It is stited in this that in

the Nocera district, the best citrus fruit groves are let at rents

reaching to £32 per acre. Oranges and tangerines are

cultivated most; they are planted in alternate rows, at the

rate of about 240 trees per acre, and they are often inter-

planted with walnuts (thirty-two to forty per acre). The
varieties of orange which incur tlie greatest favour are the

flattened orange (Citrus Anrautiuiii depre'sum, Eisso), the

pear-shaprd orange (C. Aurantium ellipticnm, Risso), the

MaUuae, ana the blood orange. New York and England con-

.stiiute the chief markets for lemons; two-thirds of the oranges
and tangerines produced, are consumed in Italy; the rest are

sent chiefly to Austria-Hungary. The price of tangerines

ranges from 6*. to 12.5. per cwt., that of oranges from

2.5. \Qd. to 4.V per cwt., during December to March, and
from 7s. Zd. or 8s. to 12s and 16s. per cwt. in the

summer. The Nocera harvest lasts from December to

August.

Fruit Growing in Tunis.—The following note has

been translated from the Bulletin de la Socic'te' Beige d'Etude

Coloniale (June 191."!).

Although fruit cultivation and market-gardening
constitute, in Tunis, industries of secondary importance,
considerable areas of land are nevertheless planted with

almonds, lemons, oranges, figs and dates. In regard to

almond cultivation, it is the practice to plant sixty-nine trees

per hectare (about 21 acres), leaving a space of 12 metres

(about 40 feet) between the trunks. In years of good harvest,

1 acre is supposed to bring in a return of 345 francs

(about £14), which is about 5 francs per tree. This is rather

greater than the income derived from lemons, which is stated

to be from 200 francs (£8) to 300 francs (£12) per hectare

In connexion with the cultivation of oranges and

tangerines, it is stated that these are mainly consumed

locally: such slight exports as do occur take place principally

during December and January.

Bonuses for Coco-nut Cultivation.— .Accord-

ing to The Board of Trade Jotn-nal (June 26, 1913),
the Brazilian Minister of Agriculture has entered into

a contract with a view to encouraging the systematic cultiva-

tion of coco-nut palms and the exportation of copra. Certain

bounties are to be granted provided certain conditions

are adhered to, among which are the following: A report

giving full details as to cultivation must be pre-
sented at the end of the titst year; and a copra factory
must be established within two years to deal with the

produce of at least 7,410 acres. The -Minister of Agricul-
ture will endeavour to obtain duty free admission of all

machinery, and will also grant a premium up to a maxi-

mum aranunt of £2,000 per annum on the copra and coco-nut

oil exported.



Vol. XII. No. 295 THE AGRICULTURAL NEWS 2C1

AGRICULTURAL ENGINEERING.

TRACTORS FOR THE TROPICS.

An announcement, in French, has just been issued

by the Belgian Minister for the Colonies to the effect

that an international trial of tractors and other appli-

ances answering the purposes of mechanical labour will

take place at Chassart (Brabant) .towards tlie end of

September l'.U3. It is explained in the booklet, which

ha.s been received at this Office, that the objects of the trial

are as follows. Steam engines have been employed since

11' II by the agricultural service in the Belgian Congo

(Kiitanga) for clearing land and for transport purposes in

regions where native manual labour is rare or costly, and

in the zones where the I.setse fly prohibits the eniiiloyment of

draft animals. It is stated that these mechanical means

having given excellent results, the Minister for the Colonies

has decided to increase the number of machines used for

clearing land in Ivatanga, and to introduce tractors into other

districts of the colony. The leading societies of the Belgian

Colonies have recently shown their intention to have recourse

to the same action in order t" extend important plantations

in the lower Congo and at Kasai. It is maintained that

these projects demonstrate the usefulness of a competition

where the numerous modern appliances, in principle acd in

construction very dissimilar, will be subjcclt-d to deliberate

trial organized and judged by competent eiiL-iaeers

Thf Min'Ster fi,r the Colonies will invite, officially, foreign

(iovernments, and especially those of the Colonies, to take

part in the international meeting by sending delegates from

the various agricultural departments.
The trials will include the testing under practical

conditions of five ditl'erent classes of machines; (1) ordinary

steam tractors; (2) benzene tractors worked by an internal

combustion engine; (3) tractors provided with a cable

arrangement for hauling ploughs acro.ss the field; (4) auto-

matic ploughs, that is to say, machine,^ carrying on the motor-

chassis, the body of the plough; (5) machines carrying on the

motor chassis, implements which may be put into motion by
the motor.

Each machine will have to work during two days of

eifht hours each. As regards ploughing, the soil will have to

be worked to a depth of from 20 to 22 cm. The earth where

the trials are to be made is easy to work. In connexion

with traction on the roads, the trials will be made along

a country lane in bad condition.

The booklet gives a large amount of further inform-ation

including the score card used for awarding points, and not the

least interesting feature of the publication is the large number

of excellent photographs, which .show in many instances the

machines at work under wild conditions in West Africa.

the viscosity of the liquids. The character of the sawdust,

whether wet or dry or from soft or hard wood, apparentlj-

does not affect its efficiency, but the admixture of sodium

bicarbonate materially increases it. {E.rjierhuent .Station

Record, for June 1913.)

A Self-Propelled Portable Elevator.—The
Lov.i<inna Flantei- (Jn]}' 5, 1913) describes an arrangement

designed by an American firm for handling sacks of raw

sugar weighing from 300 to 350 Bb. There are two types of

machines, the 'Cuban' for handling the sacks at the plunta-

tion warehouse, and the 'American' for dealing with the same
sacks in the .-^toiage warehouses of the American refinery.

The machines are built entirely of steel, strongly and

heavily constructed to withstand strain and rough usage.

They are provided with electric, gasolene, alcohol, steam or

compresspd air power, as may be desired by the purchaser.

Each machine is provided with a steel chute that may be

quickly and easily attached tc the top of the upper carrier

for use when it is required to place the bags some distance

back on the pile, thus eliminating the heavy work of placing

them by hand.

The speed of the carriages is about 50 feet per minute,

which gives a capacity of over 500 bags or about 80 tons,

per hour, with the assistance of ten or eleven men loading'

and operating the machine and placing the bags in position.

Another firm has invented a machine of a similar type
which is a combined elevator, conveyor and unloader. It is

built in different sizes ranging in capacity from 1 to 3 tons

per minute and elevating to a height of from 15 to 35 feet

or more.

Agricultural Implements in Japan.— In com-

parison with other countries, the standard of agricultural

implements used in Japan is remarkably low. A writer in the

Journal of the Royal Sockti/ of Arts {3\x\y i,V.)Vi), a.i\.er

describing the different primitive implements already in use,

makes certain suggestions which are here briefly noted.

It is advocated th^it the use of farm animals should

be increased in the place of human labour. In regard to the

ploughing of dry soils, the introduction of the vineyard type
of [iloHgh is advocated, and the necessity for special

implements for the cultivation of wet fields is referred to.

There are several changes taking place in Japan which

are likely to bring about the employment of motor power
in cultivation, namely, the concentration of labour ia

the rising industrial centres, and the straightening out of

the old irregular boundaries between the fields, and the

re-allotment of land.

Extinguishing Fires with Sawdust.—The re-

sults of experiments have been recorded on the use of sawdust

and mixtures of sawdust and sodium bicarbonate for extin-

guishing fires, especially those of inflimmable liquids. Three

tanks were used in these tests, the flaming liquids being

lacquer and gasolene, and the sawdust being applied by
means of an ordinary long-handled shovel.

It was found that sawdust, if spread over the surface,

will readily and succeesfully extinguish fires of inflammable

liquids when contained in moderate sized tanks or spread in

email quantities on floors. The etliciency of sawdust is

due to its blanketing action excluding air, and increases with

Automatic Recording Juice Scale.—According

to the American Sugar Iiidustri/ (July 19, 1913), an

accurate automatic weighing and recording machine for such

heavy flowing and foaming materials as raw sugar juices,

molasses and the like has recently been invented. It is

stated that this scale has been used in practice at a sugar

factory at Dormagen, Germany, and that the greatest varia-

tions in accuracy are never greater than 02 of 1 per cent. If

desired, this machine is also provided with a patent

remainder attachment, which is an arrangement whereby the

automatic weighing mechanism is thrown out of gear and

any amount from zero to the capacity of the scale—which

varies according tc the size of the machine from 100 tf>

g jSOO lb —may be accurately weighed. This additional

weight, however, is not recorded on the counter, and must be-

added to the gross amount shown.
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WEST INDIAN COTTON.
Messrs. Wolaieiiholiiie and Holland, of Liverpool,

write as follows, under date July 2(3, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report about 100 bales of St. Vincent cot-

ton have been sold; these include the best qualities, chiefly

from '2id. to 28rf., and Stains from \'2hd. to 11 hd. Holders

«re rather pressing sales and buyers, having no immediate

requirements, are only purchasing to stock on distinct

concessions.

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

Sea Island cotton in the Southern States, for the week

ending July 2(i, is as follows:—
The market remains dull, without any sales, and we can

only repeat out last quotations.

AVe quote, viz.:

Extra Fine 28c. to 29c. = \Qd. to \6hd. c.i.f., & 5 per cent.

Fully Fine 26c. to 27c. = Ufd. to 1.5^^. „ „ „ „

Fine 25c. = 14Jd „ „ „ „

?^^'"^^'°':.°*|24c.to26c.
= 13Htol4U„ „ „ „

in preparation I

^ „ . .. .

Fully Fine off
I ^^ = 12W

in preparation J

Fine off in ^^^ ^ ^^^j
preparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to July 2(i, 1913, were 2,977

"bales, 7,3.S1 bales, and 4,770 bales, respectively.

been an awakening to the existence of that must important
factor provided by nature for reducing insect pests, namely,
the work nf insectivorous birds. The protection of these

avian benefactors is a thing all tropical countries should

look to, before it is too late
*

It has been remarked that

it is only within the last few years, following the almost com-

plete e-xtinction of the species of native insectivoious bird

(the white egret or crane) said to have been particularly par-

tial to the chrysalis of the cotton worm, that this insect ha.s

obtained its present dangt-rons maaniludf. Hence the l''gyp-

tian Government have issued stringent laws which are pub-
lished and placarded in every public pNce, protecting not

nnly egrets, but every insectivorous bird, such as larks,

plover, bee-eaters, wood-peckers, etc., and have established

breeding depots for the egrets.

D1S1'0S..VL OF i.KOPS.

Most of the cotton crops belonging to the large propriet-

ors is bought as it stands by the big cotton firms—English,

Grecian and German; but the small landowners sell their

cotton in the villages to native or Greek merchants, who ia

turn transport it in big sacks containing 300 lb. by camel,

cart and canal boat to the various ginneries owned by Greeks

and natives, which are scattered all about the country.

EGYPTIAN COTTON DETERIORATING.

The deputation of the World's Cotton Spinners which

visited Egj'pt lately, are said to have been very impressed

by the advanced methods of cultivation in vogue, but

pointed out that Egypian cotton was undoubtedly deteriora-

ting, owing partly to soil exhaustion, and partly to the fact

that not enough attention is paid to keeping up the standard

of seed. To this the cultivators replied, that if the buyers
would pay a higher price, they (the cultivators) would expend
more time and money in correcting these faults.

COTTON IN EGYPT.
In continuation from the last issue of the Agricultural

H'eu's, of this abstract of a paper written by the Superinten-

dent of the Royal Botanic Gardens, Feradeniya, Ceylon, the

following information concerning insects pests and various

economic matters should prove of equal interest.

IX.SKf;T PESTS.

The existence of insect pests is said to constitute the

«reat danger to Egypt's cotton. Firstly, there is the cotton

worm, which makes its appearance in the early stages and

devours all the young leaves. The difficulty in combating
this pest is that the caterpillar lives on the clover during the

winter, and the clover is absolutely essential to the fellah for

feeding his cattle during the winter months when no other

green fodder is available—thus the .supply of caterpillars

from this source cannot be cut off. The picking off and

burning of the insects or th« eggs deposited on the leaves

is, so far, the only successful measure adopted.

The next most serious pest is the boll worm, and this is

atill more diflicult to deal with, inasmuch as it is not so con-

spicuous an insect as the cotton worm. There are also

several minor pests such as the aphis and the cut worm.

Against all these pests the Government are said to be

-taking the most energetic preventive measures. There baa

Recent Interesting Announcements.—A letter

has been received from the Chief .Secretary to the iioyal

Society for the Prevention of Cruelty to Animals, in which

it is announced that the Council has decided to otfer a prize

of £100 for the most practical! and useful type of horse shoe

that will provide the animal with a satisfactory footing upoo

roadways. The merits of the competing devices will be

judged mainly on the provision of a satisfactory and non-

slipping foothold, the redaction in the amount of damage
caused to roads, and the general practicability of a shoe

capable of general manufacture, reasonable life, moderate

cost and similar considerations. Particulars may be obtained

from the Chief Secretary of the Society at 105 Jermyn Street,

London, S.W.
A letter has also been received in which information

is presented regarding the Kentia palm seed industry.
It is announced that the f iovernment of New South Wales

has now taken over the management and the control of the

industry, and it is now free from that monopoly and unsettled

condition which existed previously, and which was calculated

to deter English and continental nurserymen and others from

sending orders to agents located in Australia.

A further communication of interest is one from the

British South Africa Co. in which it is stated that a shipment
of wool from Rhodesia was offered during May for sale in the

public auction room, and, in spite of competition, seld at good

prices.

•Considerable attentio* has recently been given to this

iiuention in Brittish Guiana. See Insect Motes in current
insue p. 266. (Ed. ^.N.]
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VETERINARY NOTES.

THK UNITED STATES INSPECTION AND
QUARANTINE iiERVICE.

The extensive nature, and the thorough organization of

the United Slates (|)uarantine Servici' are rendered evident in

a Circular (Ni>. 21.3) issued recently l>y the Bureau of Animal

Industry.
After dealing with the provisions of laws and regula-

tions, the paper proceeds to the subject of permits and other

safeguards. An important feature in preventing the imporla
lion of the infection of animal diseases from foreign countries

is the requirement relative to the obtaining of permits from

the Secretary of Agriculture. These are issued in triplicate:

two copies are sent to the owner or his agent, one of them

being addressed to the United States Consul at the foreign

port of shipment, and the other to the Collector of Customs

at the Tnited States port of entry
In continuation, the question of quarantine is dealt with

next For cattle coming from Great I'.ritain, Ireland and the

Channel Islands, the period of continement is thirty diys; for

animals from other places the time varies according to cir-

cumstances The stringent regulations in. this respect, with

regard to Great Britain and Europe in general, appears to be

due to the inability in Europe to control adequately foot

and mouth disease.

From the West Indian aspect, the most interesting section

of the paper is that which describes instances of suppression
and exclusion of contagious diseases from abroad. In view

of the fact that the United States possesses every kind of

climate, the danger of the introduction of animal diseases

from the Tropics and sub tropics has been early recognized.

In 1901, legislation was passed in regird to the Philippines.

l)uring 1906 serra was found in an importation of Zebu cattle

shipped from Bombay, but it was ni>t allowed to escape from

the quarantine.
Another interesting case connected with the importation

of Zebu cattle was that in relation to a landowner's suggest-

ed introduction into Texas of some fifty head of the.se animals.

At first the Government refused to permit the importation
under any conditions. Eventually it was agreed to, that, under

the continuous inspection of a 1 )epartmenl's veterinary

officer, the desired transfer from India might be carried out.

An officer proceeded to Bombay with the buyer of the

animals, and after selecting animals from sections reported

to be free from disease, the cattle were subjected to blood

tests and kept under aseptic conditions during every stage

of the voyage from the East to Xew York. Until their arrival

at the American port, where they were placed in quarantine, no

parasites had been detected in the blood; within a short time,

however, surra was found in three of the animals. Not until

after five months under screens were thirty-three animals

relea.sed and shipped to their destination in Texas. Eighteen
out of the original herd of fifty one had been destroyed
because of the appearance of the disease in their blood.

One of the most important matters relating to animal

importations into America is the sterilization of hi<los and

skins. These commodities are subject to tlie same law that

governs the importation of cattle. I p to the present, no abso-

lutely satisfactory means has been devised for the sterilization

of infected hides, particularly those containing anthrax spores.

It is stated that green or sun-dried hides immersed for

thirty minutes in a 1 in 1,000 solution of bichloride of

mercury, are seriously injured (sec A'jritultural Neu's, Vol.

XII, p. 247). The Bureau of Animal Industry, however, is

making investigations of means for the sterilization of anthrax

spores or germs in hides, skins, hair, wool, etc.. in order that

they may be safely rendered sterile without any injury
or depreciation of their viilue

Lastly, a few facts may be added in regard to the-

American inspection of live stock for export Animals in-

tended for shiimient are given a veterinary inspection, ic;

order to guard against the exportation of disease, and to con-
'

form with the requirements of certain Foreign Governments.
The Bureau also inspects vessels that carry such animals, and
enforces regulations as to fittings, feed, water and attendance,,
so as to ensure that the animals will be carried in a safe and
humane manner, and ri-aeh the other side in good condition.

It may be noted in conclusion, that, although regulations-
exist which provide that no animals shall be exported froncv

the United States to any foreign country unless they have-

been inspected and found fr^-e from disease, this requirement
is waived in regard to Cuba, the West Indies, Mexico, Central

America, and the countries of South America, excepting

Argentina and L^ruguay.

FECUNDITY IN FOWLS.
The manner in which the Board of Agriculture of

England presents, in its .Journal (for June 1913), the results

of Dr. Raymond Pearls remarkable investigations is a.'-

admirable, in its way, as the results themselves are interest-

ing and economically important.
Divested of all technicalities, the article shows the-

practical man clearly and concisely that, the principal agent
in transmitting fecundity (laying capacity) in fowls is the

male bird, and that selection of cocks must be practised,
as well as selection of hens, in building up the desired strains

of high fecundity fowls.

In tlie investigation, winter egg-production, because thc

capticity of strains varies most during this period, was

adopted as a measure of fecundity, and it was found th-it

hens can be placed in three distinct classes: (a) those laying
no eggs whatever during the winter period, (b) those laying
under thirty eggs, and (c) those laying over thirty eggs.

Independent of any Mendelian theory or phraseology
which may be framed to account for his observations,

Dr. Pearl actually found that hens of high productivity-
were unable (when mated with certain cocks) to transmit their

qualities to their daughters. On the other hand, he dis-

covered that hens of the thirty and over class, if mated with

certain other cocks, gave sometimes all highly productive

daughters, and, sometimes, partly high [>roducers and partlj-

low producers. Again, he found that if certain cocks were

mated with hens of zero, or low producing capacity, all the

daughters produced thirty eggs and over.

As a guide to the practical application of these results^,

the writer of the article in question says:
—

'The main desideratum is to produce the cock which

invariably gets daughters of high fecundity; to do so, the

high fecundity hen must be found by selection; she wilT

transmit her desirable character through her sons, but onlj-

in certain cases will all these sons be of the highest quality.

If all are of the highest quality (that is, invariably getting-

high fecundity daughters, however mated), then their /a^/(?)

is the male wanted. But if, as is more likely, the sons differ;

each must be tested by mating, with a view to ascertaining-

what his quality is. This testing should be done, preferably
irith u'>-(j heiix^ for if the male is not of the highest class he

will, when mated with such hens, get daughters of low

fecundity.'
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^NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the

subject of the control of milk supply. It serves to

indicate the necessity for control in the West Indies,

the proper person under given circumstances to carry
it out, and the lines of work to be followed.

Under the heading of Agricultural Engineering,
on page 2(Jl, will be found an account of a forth-

coming exhibition of tractors to be held in Brabant,

Belgium, towards the end of September 1913.

The successful nature of the work of the United
States Inspection and (.JuarantiDe Service is dealt with

in an article on page 263. Laying capacity in fowls is

also considered on this page.

Under the caption Insect Notes, on page 2(56,

•will be found a useful account of recent work on sugar-
cane pests in British (Juiana. The subject of cacao

thrips in Florida is also dealt with.

On page 2G7, the last Annual Report on the

Experiment Station, Tortola, is briefly reviewed, and
consideration is likewise given to the recently published

report on agricultural progress in India, 1911-12.

'J'he Philippine College of Agriculture is described

\mder Students' Corner on page 2(19.

Fungus Notes, on page 270, include a short

account of recent French work on diseases of Jlevea

and cacao.

Trade Products of the British Empire.

It may be stated without hesitation that the

Special .Supplement to the Cliaraher of Ooramerce
Journal for July 1913, is a jiublicaiion which will be

found of the greatest use and interest to manufacturer

and agriculturist alike. More especially will it prove
instructive to the planter and estate-owner in the

Tropics, foi it gives statistical accounts of the resources

of the British Empire as a .supplier of foodstuffs and
uf rail' materials for British iii'lustries.

'

In this brief notice it will not be possible to do
more than make reference shortly to those faits

presented which relate lo the West Indies in particular.

The West Indies, as regards ana. form a very
small part of the British Empire, and important
markets for many of its products are centreil in Canada
and the Uniteil States. Nevertheless in the

Supplement under consideration we find first of all

under the heading of Arrowroot, the following statement:

'The imports of arrowroot to the United Kingdom in

1H12 were 28,941 cwt, valued at £49,1.52 of which

28,303, cwt. valued at £47,122 came from the Wes5
Indies.' The greater part of this quantity was produced
in St. Vincent. Aerain under the heading of Coffee, the

West Indies and British Guiana take second and third

place respectively in regard to the imports of this

material into the United Kingdom. Both the amount
and value are seen by the figures quoted to be

undergoing an increase As is well known, the

United Kingdom derives the greater part of its cacao

supply from the West Indies. The imports in 1912
were 17,344990 ft. valued at £45.5,9M. It may be
well to bear in mind, however, that West Africa—in

particular the Gold Coast— is rapidly"- catching up the

West Indian supply in regard to both quantity and

quality.

In the section dealing with cotton, the British

West Indies comes second un the list which is headed

by India. This position has been attained rather by the

high quality of the produce than the quantity produced.
It may be noted that a serious decrease in both amount
and value took place in 1912, la regard to other

produce, the importance of the West Indian supply of

lime products and spices is brought out in the publica-
tion. In regard to the latter class of articles, the rapid

development of the lime industry in Dominica and
St. Lucia would appear to indicate that the West
Indian status in this respect, is likely to continue to

improve.

Kegaiding those forms of raw material in the

supply of which, to the United Kingdom, the West
Indies takes little part, mention may be made of rubber,
and to some extent, sugar. It is of general interest to

note that the total imports of rubber into the L^nited

Kingdom in 1912 were 1,100,471 cwt. valued at no less

than £21,-580,331. There is every possibility of an
increase in the production of rubber in the British

possessions, and part of this development will take

place in British Guiana, Trinidad and Dominica.

In the next column we present a few ideas in

regard to the importance of an increased supply of

raw material coming from the Tropics.
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Industrial Centres and the Supply of Tropical

Produce.

Under the heading of The Trek to the Tropics, an

article in a recent issue of Trupical Life seeks to

show why England must establish agricultural colleges
for those colonies which lie within the torrid zone. In

<ireat Britain there is said to be a rural e.Kodus to the

towns of 10 per cent. It is obvious, then, that such

a movement brings a double e\il on the community
because it means 10 percent, more mouths to be fed

but 10 per cent, less producers to feed them. There

is, therefore, a difference of "20 per cent, in the position
of the supply and demand of foodstuffs.

In continuation of this idea, the necessity in the

first place of an adequate suj)ply of foodstuffs hardly
needs pointing out. But as well as foodstuffs, there must
be an adequate supply of raw material for manufacturing

purposes in order to keep the increasing urban popula-
tions supplied with work, and to enable them to earn

the wherewithal to buy imported food.

(Jreat Britain's tropical colonies serve, in the pro-
duction of raw materials like cotton and rubber, a most

important, economic, and truly I nqierial service, in that

they provide the English industrial classes with the

means to purchase tiour and meat imported from other

parts of the Empire like Canada and Australia; or, in

other words, the benefit circulates around the Empire.
The production of commodities like raw sugar and
cacao also serves a double purpose, in that it both

supplies the manufacturer with material and the com-

munity with food.

From every point of view it is necessary that the

suppl}' from the Tropics should not merely be inaintained

but increased. Development will take place quickest
when the business and science of planting can be studied

on the spot under organized conditions, and when the

latent potentialities of the unexploited tropical posses-
sions are studiously kept before the eyes of desirable

emigrants. ^
Forests and Rainfall: A New Aspect.

The inriuence of forests on rainfall is a subject
which is continually engaging the attention of meteor-

ologists and those interested in sylviculture. Scientiric

support of the supposition that wooded areas increase

or control precipitation has until recently been some-
what indefinite. This would appear to have been
due largely to the prevailing tendency to gener-
alize too widely. Mr. Raphael Zon, of the United
States Forest Service, publishes an article in

Science (July 18, 1913) which deals with consider-

ations on the subject, restricted to the effect of forests

on the humidity of prairie regions situated to their

leeward. He concludes: 'If the effect of mountainous
forests upon the precipitation of regions lying in the lee

of them is not entirely clear to us, the effect of forests

in wide plains of continents, especially in the path of

raoist winds, cannot be doubted. By increasing the

evaporation from the land at the expense of suriace

run-off, they enrich with moisture the passing air

currents, and in this way help to carry it in large

juantities into the interior of continents.'

It v.-ould appear that the p:ecipitation of the
eastern half of the United States is intimately connecteij
with the prevailing south winds, and that land contri-

butes niore to precipitation than the ocean. So that in

spite of the fact that quantitative proof is lacking, ib

would appear extremely probable that the rainfall of
the prairie region depends upon the in'-'ience of the
forests of the Atlantic slopes.

Early Conceptions Reg^arding Fungi.
In her Presidential Address before the British

Mycological Society, Miss (julielma Lister, F.L.S., has
sketched in an able manner the work and influence of

past students of the mycetozoa. It may be explained
for the benefit of the general reader that the mycetozoa
constitute a v/ell-defined group of organiam.s which, as
the name implies, occupies an intermediate position
between the animal and the vegetable kingdoms. In
this group, a spore provided with a firm wall produces
on germination an amieboid swarm-cell which soon

acquires a flagellum or whip-like process. The swarm-
cells multiply by division and subsequently coalesce to
form a plasmodium which exhibits a rhythmic stream-

ing. Each swarm-cell, however, does not lose its

individuality. It may be noted, too, as an interestin]^
and significant fact, that these swarm-cells are capable
of ingesting bacteria.

To revert to the subject of Miss Lister's address,
it is a striking fact how strongly imagination and

superstition could and does govern the formation
of opinions. This circumstance is illustrated in the

following quotation from the' commencement of the
address: 'If the mycetozoa were observed at all by the
earlier Naturalists, they were considered to be Fungi,
and Fungi were regarded as objects of superstition and

mystery, rather than as living plants.

'Writing in the second half of the 16th century,
the German herbalist Hieronymous Bock gave expres-
sion to the opinion of the times when he writes, in his

chapter on Fungi: 'mnshrooms are neither herbs nor

roots, neither flowers nor seeds, but merely the super-
fluous moisture of the earth and trees, of wood and
other rotten things."

'Again, the Italian botanist Cesalpine
writes in 1.5S3 : "Some plants have no seed: these are
the most imperfect, and spring from decaying sub-
stances: they have only to feed themselves and grow,
and are unable to produce their like: they are a sort of
intermediate existences between plants and inanimate
nature."

'

About the beginning of the ISth century a more
scientific spirit began to awaken. The work of Mioheli,
Hallerand Linneus, but more particularly with the work
of Charles Persoon, the study of the fungi and especially
that of the Mycetozoa made great strides. Then
followed the studies of Fries, Berkeley and others
which culminated in the epoch-makirg researches of
Do Bary (who first observed the spores in the Mycetozoa
give birth to swarm- spores) and in the critical and
exhaustive treatment of the group by Arthur Lister

the father of the recently appointed President of tha
British Mycological Society.
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INSECT NOTES.

SUGAR-CANE PESTS IN BRITISH GUIANA.
A very interesting paper by .Mr. 11. ^V. J!, ^loore, has

recently been received, entitled, A General Report on Insect

Pests for the year 1912— to Me.ssrs. Curtis, (Campbell it Co.,

Sind Messrs. Booker Bros., McConnell it Co.

The report deals almost entirely with the in.sect pests of

sugar-cane, and is based on investigation.^ carried out during

1912, on the estates of the firms to whom the paper is

addressed. The following abstract of the report is likely to

be of interest t« sugarcane planters throughout the West

Indies.

The large moth borer (Castnui licus) wa.s present on

jnost if not all the estates, to a much less extent than in

1911, and its decrease constitutes one of the outstanding
features of the year under review. The number of moths

captured on sixteen estates was 296,214, and of caterpillars

*nd chrysalides 672,104: whilst on one plantation, where the

fecord was kept for moths, caterpillars and chrysalides

together, the number recorded was .50,5^3; the grand total

for the insect in the three stages on seventeen estates being

1,018,901, as against 2,384,430 for the preceding year
The decrease in the numbers of this insect captured in

1912 is stated to be due in part to the extreme drought
which prevailed for nine months, and also to the direct result

of the excellent work of collecting in 1911, which greatly
reduced the numbers available for propagation.

On one estate, nearly 200,000 caterpillars were taken

in the month of November 1911, whilst less than one third

of that number was captured on the same estate during the

whole of 1912. In certain fields, the proportion of infested

to non-infested stools in 1911 was as high as 1 in 4 or 5

as compared with 1 in 30 in 1912; nuany stools showed
the presence of two or more caterpillars per stool in 1911,
while in 1912 few such cases were observed.

The collection of caterpillars and chrysalides from the

cane stools is considered the mo'st etticient direct method of

reducing the numbers of Cantni-i licus, and this aided by
the capture of the moths, by the erection in the fields of

bird-perches just after cropping, results in a great reduc-

tion in the numbers, if not in the practical extermination, of

this insect.

COKCLUSIONS AS REGARD METHODS Oi' (;0NTROL.

The conclusions arrived at in the report with regard to

the large moth borer are:^—
(1) Long continued drought affects the insect adversely.

(2) The persistent and vigorous collecting of cater-

pillars and chrysalides in the stools of canes ie the most

effective method of fighting this pest.

(3) The collection of the moths is a very useful

practice.

(4) Birds may be encouraged by means of perches in

the cane fields, and these are useful aids in the control of

the large moth borer.

(5) Continued warfare must be kept up against this pest
until it is reduced to very small numbers over a series of

^ear.s. A decrease for one year should not be taken as a reason

for ceasing control operations.

(6) Continueil efforts on one estate, or on a group of

estates may result in practically freeing them from Castnia

Jiriis, although in localities near by the pest may he abundant.

In such cases, however, the numbers can be kept down only

by persistent effort year after year.

The small moth borer is stated to be the most impor-
tant pest of sugar caue in British Guiana, and to be more
abundant at present than it was, say, twenty-five years ago.
Under the common name of small moth borer are included
two species, Diatraei^ sacchanilis and D. canella. A list

of seventeen estates is given on which the practice of collect-

ing caterpillars and chrysalides by cutting out 'dead hearts'
has been carried out, the number recorded being 1-5,285,960
in 1912, as compared with 13.632, 65.J in 1911.

It is advised that collecting should be commenced
at the earliest possible moment, in order to prevent, as far
as possible, the complete development of the larvae of the
first generation, thus largely eliminating the second and
third generations

The above account will be continued in the next issue
of the AgrkiiUinal Xews.

OAOAO THRIPS IN FLORIDA.
The cacao thrips {Hdwthrips [Phj-sopus] nil,rocIndus),

which is well known as a pest in all the islands of the West
Indies where cacao is grown, has now made its appearance
in Florida, where it is assuming an important role on account
of its attacks on mango and avocado pear. In addition to
the West Indie.s and Florida, the red- banded thrips, as it is

called, is recorded from Ceylon, Uganda and Hawaii; it has
also been observed on plants from Mauritius in a greenhou.se
at Washington.

An account of its occurrence in Florida, and a technical

description of the insect in its different stages of growth are

given by H. M. Russell, in Bulletin f>!>, Part
.',

of the Bureau
of Entotnologi/ United States Department of Agriculture.

Reproduction is parthenogenetic during a portion of the

year, and bisexual at other times, the males being much less

numerous than the females.

The use of black leaf tobacco extract and whale oil soap
is recommended for the control of the red-banded thrips, the

proportions being as follows:—
Black leaf tobacco extract 1 gallon
Whale oil .soap 1 fi).

Water 50 gallons.

The whale oil soap is first dissolved in a portion of the

water, the black leaf tobacco extract is then added, and the
solution diluted to make the full amount. This should be

applied as a fine spray at a good pressure, so as to coat

thoroughly both surfaces of the leaves and the pods. The
above mixture, used as a spray, has given good results in
Florida.

Another formula that also has a satisfactory action is

the following: Take 1 part of the black leaf tobacco extract

containing 40 per cent, of nicotine solution to 1,500 to 2,000
parts of water, and add 1 lb. of whale oil soap to every 50
gallons of the mixture. This is sprayed on the trees in
a similar manner to that indicated above.

At a meeting of the Board of Agriculture, Trinidad, the

subject of spraying cacao was discussed. The Ento-

mologist recommended spraying russet-coloured pods as
soon as they are observed, since this condition generally
indicates the occurrence of thrips. In connexion with the
cacao beetle pest, a spraying demonstration has been arranged
by means of which it is hoped that the interest of the plan-
ters may be fully aroused as to the practical value of the

operation.
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TORTOLA: REPORT ON THE EXPERIMENT
STATION, iuni.>.

In view of the fact that attention is devoted almost

entirely to economic matters at the experiment station, the

greatest amount of interest in this report attaches, first,

to the section describing the result of crop investigations.

PLOT EXPERIMENTS.

In regard to the work with limes, useful information

has been obtained which would appear to indicate that

although clean weeding has at first the effect of stimulating

growth and of increasing the crop, the after-etlects are bad.

In connexion with the yield of limes, considering the dry
weather, the returns for the year under review were distinctly

satisfactory. The experiments with sugar-cane consisted

of plot trials with some dozen diti'erent varieties. The list

is headed by Sealy Seedling, which yielded cane at the rate

of 19 tons 16 cwt. per acre. This forms a striking contrast

with the 3 tons 4 cwt produced in the case of the Bourbon.

P). 1753 and B. 6450 gave satisfactory returns.

The section under consideration concludes with

a reference to a trial with a variety of cotton known as

Southern Cross. The results of experiments with thirty
varieties of cassava are also included, the remarkable difference

in the yields being a matter of much local economic

importance.

PROGRESS IN THE CHIEF INDUSTRIES.

The notes on economic plants which follow, possess

tnany points of interest. The cultivation of coco-nuts is

deserving of encouragement in spite of economic difficulties

pointed out in the report.

The Government control of the cotton industry stands

out prominently as the main feature of agriculture in the

Virgin Islands. It may be noted that the Tortola cotton

has shown a steady improvement as regards quality during
recent years, a fact which indicates the increased amount of

care in its cultivation by the pe.isantry, and the value of

good organization in regard to ginning, collecting and

distribution.

An interesting feature of the lists of exports from the

Virgin Islands given in this section is the very large number
of live stock shipped, and in view of their circumstance, it is

to be hoped that the importance of selection, and of some
sort of registration in breeding, may lie well kept in mind.

REPORT ON THE PROGRESS OF AGRICUL-
TURE IN INDIA, 1011 1.>.

This brief account of the recently' published report by
"the Agricultural Adviser to the fJovernment of India, is

"liaken principally from the introductory chapter which con-

"veniently constitutes a resume of the entire booklet.

tOTTOX.

Dealing first with the efforts of the Department ia
connexion with cotton improvement it is shown that tha

present area under improved varieties is rapidly extending.
In Madras, for instance, the present area under cotton
exceeds that of any previous year by nearly 300,000 acrea.

In the United I'rovinces, Uio, a whiteHowered variety giving
19 per cent, more seed cotton than any other existing
varieties, is being distributed to cultivators and it is

estimated that the li.OOO acres grown last year will this year
be increased to 20,000 acres. In India, the problem of
cotton improvement appears to be diametrically ojiposite t»
that in the West Indies, in India, yield, and not quality, ia

the fundamental object to be aimed at; in India increased
returns and increased ginning percentage combined with
hardiness of habit in the plant, means more money for tha
cultivator than mere length and fineness of staple. There ia

indeed evidence to show that, on the whole, the cotton now
grown in India is inferior in quality to that of many years
ago.

The fundamental problem in the saving of the Indian

sugar industry lies in better cultivation and the introduction
of cane possessing a larger percentage of sugar and higher
purity of juice. In view of this fact a cane breeding station
has recently been established in Madras with Dr. Barber
in charge: an engineer has also been appointed whos»
attention will be directed mainly to the study of methods of
manufacture. Sugar cultivation is also being stimulated by
the establishment of central factories.

Considerable activity has also been directed toward*
the improvement of the palm sugar industry (see Ayricali-
tural News, Vol. XII, No. 294).

GROUND NUT .IND OTHER FRUIT CROPS.

Dealing next with the ground nut crop, and with

experiments on fruit, a large increase in area i.s shown in
the case of the former, whilst in connexion with the latter,
the investigations of Mr. and Mrs. Howard are likely to

assume proportions of great economic importance.

VETERINARY INVE.STIGATIONS.

The work of the Indian Veterinary Department is well

known in a general way. The economic value, however, of

this section of the department may not be widely compre-
hended. It appears that enormous damage is inflicted in

India by sudden epidemics of rinderpest, which will in ono
stroke waste the hard-earned savings of the peasant culti-

vator. A new pair of bullocks have to be purchased which
means that he will be driven once more into the hands of
the money lender. With a view to combating cattle disease,
laboratories have been established in the United Province*

principally for the manufacture of sera. It is stated,

however, that a greater number of veterinary assi-stants and
a large staff of inoculators to cope with outbreaks on an
extended scale are urgently needed.

ECONOMIC DEVELOPMENT.

The final paragraph in the chapter under consideration

contains a few suggestions in regard to general economio

derelopment in India. Reference is made to the passing of

the Development Funds Act in England, and to the large
sums of money set aside for developing agriculture and
rural industries, and it is noted that the Indian Government
have recently followed the example by granting for similar

piVposes 10 lackhs of rupees.
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Statistics are givSa ia The Board of Trade Journal

(.June 5, 1913) concerning sugar production in Egypt during
191:;. It is stated that the estimated crop is about 10 per
cent, more than that of the previous year. The increase does
not appear to be due to more favourable weather conditions,
but, to e.xtension of the area under sugar by some 5,190
acres and the substitution of the 10.5 .Java cane for Baladi.

GLEANINGS.

It is stated in the JJardados Standard (August 7, 1^913),
that the next local agricultural exhibition for peasant propri-

etors and school children will be held on l)ecen\ber 3, 1913.

A statement is made in Fopular MicUanics (July 1913),

to the effect that, at a recent corn meeting ir. South Carolina,

it was said that a yield of 228 bushels per acre of Indian

corn was obtained in one of the competitions.

Ill Antigua, according to the Curator of the Botanic

.Static n, cotton planting has been discontinued or. account

C'f dry weather. The young cane crop is showing the iilefl'ects

cf twc. dry months.

It appears from the medical report on the Presidency of

St. Kitts. Xevis and Anguilia for 1912, that there has been in

the three i.slands, respectively, an estimated increase in

jpC'pulation during the year of, 123, 158 and 127

lleferring at a recent meeting of the Antigua Agricul-
tural Society to the subject of cotton stainers, a member
stated that he had obtained good results by treating cotton

seed meal with I'aris green and soap. (Antigua Sun. July
14, it'ir?

It is stated Ijy the Agricultural Superintendent, St. Kitts,

that the cotton planted early in February i.- now being picked
and that the returns are g0"d both in quantity and quality.

The cotton planted in June is suffering for want of rain, but

that established in May is reported to be satisfactory.

An improved balance of trade is shown by the Customs

returns of the 1,1'nion of Houth Africa for 1912. It is stated

in the Aoricidttiral ./(mrtial (April 1913) that the exports
increa.-ed by 6 million sterling over those for 1911. As

regards the exports of farm products, the greatest increases

were sliown in the case of fodder, skins, wool and tobacco.

Weather in ])emerara, during the end of July, was

gatitfactory for the growth of the cane crop, liut unless the

conditions continue favourable, the yield of the canes for the

reaping at the end of the year is likely to be disappointing.
The local sugar market is rising steadily. No sugar was

shipped to Canada during the previous fortnight. {Dnihi

Araosy Hail Edition, July 19, 1913.)

Considerable interest has befen shown lately in 'I'rinidad

in regard to agricultural banks. A letter in the Fort of-

Spain Cir.istie (July 19, 1913) suggests that a probationary
or educational j)eri(id is required for peasants in that island,

and advocates the institution of Crop Advance ^\'arrants for

cacao and other produce. Such a system, it is believed,

wouM pave the w.iy for more advanced systems of co-opera-

tive banking.

•••J

A leading article in the Z>o//'!')i!oa Guardian {J\i\y 11,

1913) again draws attention to the glut of limes on the New
York market. A letter received from a New ^'ork firm is

reproduced, which advises a reduction in the exports for the

present, since, owing to excessive supply, prices will be forced

down. It is stated further that many limes in the recent

sliipments have bf-en small and immature.

In describing the causes and efiects of the drought of

1907 and 190S on the Sal Forest of the United Provinces, it

is concluded in an account in Forest Bulletin No. 22, of

the Forest Kesearch Institute, that an undergrowth of

drought-hardy species is of special importance, particularly
in view of the fact that the existence of this soil covering
provides protection, and also a reserve in the event of any
future destruction of the over-wood.

A. Statement in Di/dotnati' und (Jonmlar Jitjyorts

No. 5103—Annual Series, shows that in America, Baltimore

imported during 1912 from Jamaica produce valued at

£205,822; from Trinidad £5+7: from the other British West
Indian islands, £10,667. The exports to Jamaica were
worth £17,019, and those to other British West Indian
islands were valued at £5,191.

An article in the Troj^i'-al Aciriculturat (June 1913)
states that the recent village show held at Kalawellawa was
visited by a large number of villagers and headmen, and that

the exhibits, which included different kinds of fruits and

vegetables, were distinctly creditable. It would appear that

the system is of considerable value in arousing healthy

competition, and as a means for introducing new varieties of

plants and improved methods of cultivation.

A note in the E'peri/netit .Station Rei;,rd (June 1913)
refers to observations showing that the growth of grass
is more vigorous in the vicinity of certain natural sources

of carbon dioxide. It is believed, from the results of pot

experiments, that the growth of crops might be increased

by the addition of carbon dioxide to the air in the open field.

The author believes that the carbon dioxide would be
absorbed by the leaf before it had time to diffivse into the

surrounding atmosphere.

At a recent meeting of the St. \ incent Arrowroot Asso-

ciation, it was resolved that, in view of the present market

situation, the unsold portion of the 1912-13 St. Vincent
arrowroot crop, and the whole of the crop for 1913-14, be
held for England at 3](?. per lb., and that a telegram be sent

to the As.sociation's Brokers advising them of the resolution.

Consequently, for the next eighteen months at least,

St. Vincent arrowroot will not be sold in England below

3]c/. per !t.. (St. Vincent Stnirii, July 18, 1913 )
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STUDENTS' CORNER.

AUGUST.

Second Period.

Seasonal Notes.

The commerciil aspect of the application of artificial

manures to growing crops is often not fully appreciated. The

efficiency of a manure does not depend merely on its produc-

ing an increase of yield, the increase produced must be

sufficiently large to pay for the cost of the manure and its

application, and still leave a margin of profit. Further-

more, the value of a manure does not rest entirely upon
the amount of the constituent elements or groups of

elements present. A roost important feature is the form
in which the constituents—nitrogen, phosphoric acid and

potash, as the case raay be— occur. Sulphate of ammonia,
for instance, contains a higher percentage of nitrogen than

nitrate of soda, yet it does not act on ratoon canes as

quickly as the latter fertilizer. In valuing manures,
a useful scale is that adopted by the Barbados General

Agricultural Society .some years ago, and reproduced in the

Afjricnlturdl jVf"s, Vol. IV, p. 286.

The above remarks apply also in relation to artificially

prepared foodstuffs for cattle. An idea of a food's composition
is necessary before an estimate can be made of its value.

Nevertheless feeding experiments are al.so required, since one

foodstuff though chemically richer than another is not always
assimilated as readily. A case in point is afforded by that

interesting discussion which took place at the last annual

meeting of the IJritish Association for the Advancement of

Science. In this discussion, which was referred to in the

Agricultural A'eivs, Vol. XI], p. 141 under the heading. The
Verdict of the Animal, it was proved that although Bombay
cotton seed cake was less rich, chemically, than Egyptian, it

produced a greater increase in live-weight. At the same time,
of course, the fuel value of a foodstuff varies directly with
the sum of the percentages of albuminoids, fats and soluble

carbohydrates e.xpressed in terms of starch, though the

amount available for actual work is that which is left after

supplying the necessary energy for digestion and maintenance.

Cultural operations in lime plantations such as forking,

manuring, draining and weeding should be completed during
this quarter, and attention may now be directed to planting
out, and to the crop already established. In dry localities, it

is well to plant early, in holes made some weeks ago. Seeds
should now be .sown to produce seedlings for transplanting
later, but seedlings transplanted now will form good
plantingout material towards the end of the year.

Questions for Candidates.

Preliminary Questions.

(1) What is the function in plants of (a) cane sugar,
(b) latex?

(2) What are the direct and indirect uses of atmospheric
dust to vegetation?

Intermediate Questions.

(1) Write an account of Prinsen Geerligs' theory of

molasses formation.

(2; Compare, in a general way, the feeding value of

(a) cacao husks, (b) lime skins, (c) molascuit, (d) Indian corn.

Final Questions.

(1) What are your views as to the possibilities of

introducing motor cultivation (a) into the West Indies, (b)
on to the estate you are connected with?

(2) If it is desired to form a limited liability company
for the purpose of taking over and working a West Indjan

plantation, describe the different ways in which the money
may be raised. What .system of accounting should be adopted
in a properly organized undertaking?

THE PHILIPPINE COLLEGE OP
AGRICULTURE.

The catalogue for 1912-13 and the announcements for

191314 of the University of the Philippines, have just been

received, and in view of the interest which is being taken at

present in tropical agricultural colleges, the following
information has been taken from that section of the publica-
tion dealing with the Philippine College of Agriculture.

This institution which began its class work in June 1909,
was the first college to be organized as a part of the

university. The permanent buildings of the college were
finished in January 1911. These include: (1) ^in adminis-

tration and academic buildiiiij containing the office of the

Dean, five class rooms, two library rooms and a large reading
room; (2) a laboratory building, housing the department of

botany and chemistry; (3) a stable and bodega; (4) a silk

culture house; (5) a plant propagation house. These build-

ings are all constructed of reinforced concrete, and another

building for the department of animal husbandry is now in

course of construction.

The attendance at the college during the first year was

fifty-six; during the second year there were ninety-five

students, and in the third year their numbers rose to 175.

There are now 253 students in regular attendance.

The tuition in the college is fres; and there are no matri-

culation or graduation fees. A deposit must be made at the

beginning of each year by each student, except those in the

first two years of the sixth-year course. This is to cover
destruction of property, and a balance remaining, after paying
for property lost or destroyed, is returned at the end of the

year. In all laboratory and field work, the students are respon-
sible for all college property given into their care.

The college of agriculture offers different undergraduate
courses: (1) a six-year course, (2) a four-year course, (3) a four-

year course in forestry. Students admitted to these systems
of study, unless trained in a public school, have to obtain an
entrance certificate.

The subjects which have to be studied in the ordinary
curriculum include those branches of agricultural science with
which the reader of the Agricultural N'cws is familiar; they
include agricultural chemistry, economic botany and zoology,
animal husbandry, veterinary science, rural engineering, syl-
viculture and agricultural law.

Ceylon's request for a College of Tropical Agriculture
which found expression in the publication of a report already
noted in this journal,has given cause for considerable criticism.

Under the heading of a Plea for a Ceylon College for

Tropical Agriculture, the Field remarks that the value of the

Ceylon report is greatly weakened at the outset by its

avoidance of the question whether there is any real need for

a College of Tropical Agriculture in Ceylon itself. It would
seem that public opinion in London is inclined to aittach con-

siderable importance to local requirements of the colony in

which the institution is situated, although its infiuence should

be by no means restricted to its immediate surroundings.
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FUNGUS NOTES.

RECENT FRENCE WORK ON DISEASES

OF HEVEA AND CACAO.

In a paper published in the BulUtin Trim'stvial de la

Socu'ti' Mycolngiqne de France, (iritfon and Maublanc refer

to P. Henning s account (1904) of a leaf disease of /Ie>'ea

/,);isi/ieiisis caused by Dothldella tVe/, well known in the

higher valley of the Amazon. Recently, the authors have

investigated the same species collected in another region near

Balem'^(Para). at the mouth of the Amazon. Although

CrilVon and Maublanc's description of the perithecia agrees

with Henning's, the French investigators were unable to

observe the pycnidia referred to by Henning as thf apoj-

phii-riacious stage. They found, however, masses of immature

asci in the stroma, and fructitications composed of very small

cylindrical spores, much smaller than those of Aj>okj./<'i->-ui

Ult), Henn. They also noticed another form of conidium of

the Scolecothricum type related to the perithecial stage of

Dothidella.

The authors conclude that D. Ulei, with its ditierent

forms of fructifications, is certainly a parasite of the leaves of

Hevea, but it does not seem to cause any great amount of

harm. On well developed tree-s the ravnges are without

doubt almost insignificant. Plants in the nursery seem to

suffer most. The specimens examined by the author=i had

been collected from seedlings growing under these conditions.

to a greater or less eatent in every municipality, and practi-

cally every barrio o( the Islands, includes the production
and preparation of a very large number of vegetable fibres,

which comprise the most important exi'ort jToduct of the

territory, and include a great variety of materials that enter

into the domestic economy of the people.

In connexion with the above observation.'', reference

may be made to van Hall's account in 190S in bulletin

No. 24, of Department van den Landbouw, Suriname, of

a fungus attack on Hevea trees in the nursery of the Botanic

Gardens. The disease produced a spotting of the leaves,

which spread in concentric circles. Only young leaves were

attacked. Trees situated under favourable surroundings

appeared not to be susceptible. The name of the causative

fungus was not definitely stated.

Funpi living as saprophytes on the branches of cacao

trees in the island of Perroquets,at the estuary of the Gabon,

are remarked upon in an article published in the Journal.

d' Ayr tciilt lire Tropica ie (^Hy 31, 1913). During 191112, the

trees in a certain district suffered severely from drought,

and eventually exhibited a large number of dead branches.

On these branches was observed a vigorous growth of fungi

apparently belonging to tlie Polyporaceae. The chief one

present was iduiitified by Hariot as //eaii/onia difi'<'poda,

Pat. a species well known throughout trojiical Africa.

Hariot believed it to be only .saprophytic. The diseased

branches were burnt.

In regard to indigenous cacao on the Gold Coast, the

same article mentions the recent observation, by MM. V.

Henri, of the presence of MaroKr/iius xcanden!:. which forms

little black filaments around the branches and trunks of the

trees growing in shaded situations.

THE PHILIPPINE FIBRE INDUSTRY.
The editorial article in a recent number of the FInlip-

pine Agrifiillural /?»";>)« (April 1913) gives an interesting

summary of the progress and condition of the fibre industry

in the Philippines, and mentions the more important of the

fibre plants cultivated. This indu.-try, which is carried on

M.VNIL.V HEMP.

Manila hemp (Abaca as it is locally known), the
most important fibre in the Philippine Islands, has for a
number of years co^iprised approximatel}- two-thirds of

the total export trade. The present condition of the
Manila industry, however, is said to be not satisfac-

tory. This is attributed tf) a monopoly in the production of

the fibre by the Philippine planters, who failed to introduce

improved methods either in working their plantations or in

the preparation of the fibre for market. Consequently many
of the plantations are in badly run-down condition, and

large quantities of inferior fibre are being produced. The plan-

ters, however, are coming to realize the needs of the situa-

tion, and there is a strong demand for assistance in the work
of introducing improvements. This demand is proposed to

be met in the immediate future by the establishment of

a CO operative demonstration station in the heart of the abacd-

producing district of southern Luzon. Other stations will be
started as rapidly as the necessary arrangements can be
made. These stations will serve as headquarters for the
demonstration of improved methods, and from them trained

inspectors will be sent out to assist and instruct the planters
on their own farms.

,M Aca EV.

The fibre second in commercial importance to abaca is

maguey. The maguey industry suffered during the past few

years from prevailing low prices, but is reported to be in

a greatly improved condition at present. The most vital

feature of this industry is the question of introducing modern

fibre-cleaning machines. Such machines have been perfected
and are available, but their profitable operation requires
a larger supply of raw material than the individual Philippine

maguey planter is in a position to furnish.

K.Al'OK.

Another fibre of increasing importance in the Philippines
is kapok, sometimes called 'tree cotton". This fibre is coming
into very general use as a material for filling cushions,
mattresses and other articles. The demand for kapok already
exceeds the supply; prices are high, and this fibre has a very

promising future. Kapok trees are found scattered

throughout the length and breadth of the Philippine

Archipelago, and the conditions are said to be entirely suitable

for their more general planting. A large part of the fibre

now produced is wasted, but it is believed that as the value

of this product becomes better known, it will be more

generally utilized, and kapok trees will probably be planted
to a considerable extent as a secondary crop.

FUTIT.K DEVEUirMKXT.

There are many other fibres that are largely used locally
and are of some importance to the inter-island trade. The

develoi)meiit and improvement of abaci, maguey, and kapok,
however, receive first attention. Each one of these industries

has its own special features, but the general problem is the

same fur all, this problem being the definite ascertaining of

such improvements as it may be practicable for the Philippine
farmer to introduce, and then to transmit this information in

such a way that it can be utilized.
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NEUTRALIZING THE PUNGENCY OF
GINGER.

The following useful hints in regard to the removal

of the pungency of ginger are taken from the Jnurnal

of the JamaifH Ac/ricidtural Society ,for April 191:5.

The Agent-General for Queensland in London was, at

the instance of the Department of Agriculture and Stock,

requested by the Chief Secretary to obtain full information

relative to the melhud.s in vogue in China for the purpo.se of

neutralizing the pungency in ginger intended for use as des.sert

(preserved ginger). A request was also made for rliizomes

for planting purposes of special varieties.

On recei[)t of this application from the Chief Secretary,

the Colonial Secretary, Hong Kong, courteously supplied

full information as follows:—
'The ginger is washed and the skin is scraped off It is

then punched with forks and washed in rice water (the water

left after washing rice), to improve the colour. It is then

boiled in three or four changes of refined sugar and water

for one or two hours, until it is properly soaked, and then

put in barrels and covered with syrup.

'In the case of dry preserved ginger, the wet ginger

is strained till dry; dry sugar is placed on bamboo matting,

and the ginger is rolled in it till it is coated with sugar.

'Stem ginger is the young and tender shoots on the roots.

Cargo ginger is what is left after cutting otf the "stem".

'Further information ou the cultivation pursued for the

production of the least pungent kind of ginger, is supplied

by Jfr. M. W. T Tucher, Superintendent of the Botanical

and Forestry Department, Hong Kong, Mr. Tucher writes:

"All Chinese ginger is less pungent than the .Jamaican

variety, but whether tbe pungency is due to cultivation or to

the variety of the plant, I am unable to say.
' "The method adopted by the Chinese in cultivating this

plant, I am informed, is as follows: The rhizomes are planted

in the spring in ridges about 1 foot high and 2 feet apart.

Tbe rhizomes are set in ridges about G inches apart. Low-

lying ground is generally selected, and water is kept con-

tinually between the ridges.
' "When the young shoots are from 6 inches to 1 foot

above the ground, the plants are heavily manured with urine

or nightsoil mixed with water. This is repeated at frequent

intervals.
' "About three months after planting, the first crop of

ginger is ready. This is known as "young ginger," and is the

least pungent and the most expensive. If the rhi/omes are

allowed to mature, which will be between October and

December, they become more pungent, but nothing like

the Jamaican."
'

The opening of the new wing at the Uothamsted Experi-

mental Station is described in Jaim-e (July 3, 1913).

The ceremony was performed by the lit. Hon. Walter

Runciman, President of the Board of Agriculture, in the

presence of a large and distinguished company. The buildings

include a large soil laboratory and Director's room, a botanical

laboratory, library, and chemical laboratory on the first

floor.and a glasshouse for water cultures on the roof.

Special rooms aie provided in the basement for polarimeter

work, and for soil incubation.

Royal Agricultural Show.—In view of the fact

that a comprehensive account of the recent Koyal Agricul-

tural Show held at Bristol has appeared in tbe West India

Commithe. Cirrular (July 1-"), 1!)I3,) it is unnecessary to

recount the success of the exbibition and particularly that

part of it known as the Overseas Section. It would appear

neglectful nevertheless not to express agreement with the

views of the above Journal in regard to the desirability for

all the West Indies in future representing themselves at the

Koyal Show.
In connexion with this year's exhibition, an interesting

note appears in Nature (July 10, 1913), which considers the

show from a more or less scientific aspect Reference is made
to the notice which British-grown tobaccos attracted, and the

increased interest shown in regard to labour saving contriv-

ances. The article states in conclusion: 'Readers of Nature

are mostly familiar with the kind of exhiljits represented in

this [the Overseas] section, but large numbers of the populace
last week were obviously keenly interested in the rubber

series shown by the Federated Malay St;ites, and the sugar

samples from the West Indies and British Guiina, including

food products for human and ani-mal consumption and even

a sugar-Cine plant in a living and healthy state.

'The time appears to have come when intending colonists

should all have the opportunity of elementary instruction in

colonial or tropical agriculture before leaving the home

country.'

Oyanamide as an Insecticide.—In the list issue

but one of the Agriiultural News (see Vol. XII, p. 23-t)

reference was made to the use of cyanamide (nitrolim) as an

insecticide against the froghopper of sugar cane in Trinidad.

In the Monthly Bulletin of Ayriculturjl Intellvjtnre

and Plant Diseases for April 1913, there is given a brief

review of a paper by L. E. Solanet, entitled The Simultane-

ous Destruction of Colaspidema atra and Lucerne Dodder

by Calcium Cyanamide.
The insect {Colaspidema atra) is a chrj'somelid beetle

very injurious to lucerne in France, especially in the south.

The following is copied as likely to be of interest to

planters in the West Indies, especially as this substance has

already been under trial as an insecticide:—
'The author states that calcium cyanamide reduced to

as fine and light a powder as possible and applied annually
at the rate of 90 lb. per acre, has so far proved to be the

most efticacious remedy against both the beetle and parasitic

plant, while at the same tiuie, it in no wise interferes with

the growth of the lucei-ne. As this small amount of cyana-

mide is difficult to spread uniformly, the writer suggests

mixing it with other sub.stances according to the following

formula: cyanamide, 1 part; gypsum, 'l parts: wood ashes, 1

part,'

It will be noted that the mixture given above forms

a very fair complete manure, containing nitrogen (in the

cyanamide), calcium (in the gypsum), and potash (in the wood

ashes) which, used as suggested, atnounts to 360 Bb per acre.

In the Monthh/ Maya^ine of the Incoviiorated Chamber

of Conimen-e of Lirer/mol (June 1913) it is stated that the

Chamber is strongly of opinion that the movement fur the

production of tobicco in the British Colonies and Dependen-
cies should be encouraged by the establishment of a recog-

nized tobacco market, where British Colonial tobaccos can

be sold by public auction under conditions similar to those

which obtain for other classes of produce.
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MARKET REPORTS.

London.—The Wkst India Committbe Circulak,

July 29, 1913.

Grenada, 64/-

Arrowroot— 3|i/.

Balata—Sheet, 2/9; block, 2/1 per lb.

Beeswax— N" iiuntatiniis.

Cacao—Trinidad, 71/- to 78/- per cwt.

to 68/-; Jamaica, nn luntations.
OOFFEE—Jamaica, no quotation^.
Copra—West Indian, £'.'>2 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, \i4d. to 28d.

Fbuit—No quotations.
Fustic—No quotations.
QlNOER—Neglect I'd.

leiNOLASS—lno quotations.
Honey— Ni> quutatinns.
Lime Juice—Haw, uu iiuotation^: concentrated, no quota-

tioiis; otto of limes (hand-pressed), 15/.

Logwood—No quotations.
Mace— 1/11 to 2/6.
Nutmegs— 4id. to 4Jd.
Pimento— Quiet, '2{,.d.

Rubber—Para, fine hard, 3/8; fine soft, 3/2; Castilloa,

2/4 per lb.

Rum—Jamaica, 2/4k to 6,'- per gallon.

New York.—Messrs. Gillbspik Bros. i& Co., July

25. 1913.

Oacao—Caracas, 14jc. to 16c.; Grenada, 14c. to 14^c;
Trinidad, 14c. to 14ic ; Jamaica, 12c. to 14c.

Oooo-NUTS—Trinidad and Jamaica, selects, $38 00 to f40"00;
culls, 124-00 to $26 00 per M.

Coffee—Jamaica, 10c. to 13c. per tt».

OiNOER— 7^c. to 10J.C. per lb.

Goat Skins—Jamaica, 60c.; Antigua and Barbados, 48c. to

50c. ; St. Thomas and St. Kitts, 44c. to 46c. per lb.

Qkape Fruit—Jamaica, no cjuotations.
Limes—$2-10 to $600
Mace— 46c. to 53c. jier lb.

Nutmegs—llO's, 12ic.

Obanoes—Jamaica, no quotatioii.s.

Pimento— 4;c. per lb.

Sugar—Centrifugals, 96', 3o4c. per ft). ; Muscovados, 89*,
^•04c.: Molasses, 89°, 2'79c. per lb., all duty paid.

Trinidad,—Messrs.

1913.

Gordon, Grant & Co., .\ugust 4,

Oaoao—Venezuelan, $1400 to ¥14-25 per fanega; Trinidad,
Si:i-75 to $14-10.

Oooo-nut Oil—$l-;!i'per Imperial gallon.
OoFFEE—Venezuelan, 14i(c. per lb.

OoPRA—$5 00 per 100 lb.

Dhal—$4-75 to $5 00
Onions-$I-75c. to $210 per 100 lb.

Peas, Split—$6 -20 t.. $ti-25 per bag.
Potatoes—English, $2-00 to $2 :;0 per 100 tt.

Rice—Yellow, S^5 45 to $5-50; White, $5-40 (o $5-50

per bag.
SCOAB—American crashed, no quotations.

Barbados.—Messrs. James A. Lynch i Co., Ltd,,

August -J, 1913; Messrs. T. S. Garraway k Co.,

August 2, 1913; Messrs. Leacock k Co., August 1,

191.3.

Arrowroot— $5-25 to $700 per 100 lb.

Oaoao—$14-00 to $15 00 per 100 ft.

Coco-nuts—$18-00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, $70-00; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $82-00 to $85 GO
per ton

Molasses—No Quotations.

Onions—$2 50 to $3 00 per 100 lb.

Peas. Split—$5 00 to $5 -50 per bag of 210 ft».; Canada
$4-00 per bag of 120 ft.

Potatoes—Nova Scotia, $2-50 to $3-75 per 160 lb.

Rice—Ballam, $515 to $5-85 per 190 lb.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wietino ii Richtkb, August

12, 1913; Messrs. Saxdbach, Parker & Co.,

August 1, 1913.

ARTICLES.
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Publications on sale of the Imoerial Department of Agriculture
FOR THE WEST INDIES.
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New Uses for Rubber.

A^'T^'HE cuiTeiit topic in the rubber indtistry is

r^ KX'lie fall in the iiricr
of plantation Para and

^b>cij'^ the coDtemplation of tho effects of the greatly

increased supply in the near future. Two main points

are at issue, and they must be clearly differentiated

between. There is first the contention that the differ-

ence betv.-een tho price of fino hard Para—the Brazilian

product
—and the price of plantation Para—the

Eastern, and chiefly British-grown cummodity— is

artificial. The second point i^^ : provided plantation

Para is given fair recognition on the market, can the

higher prices which would result be maintained in

years to come? These important questions can be best

dealt with separately. In regard to the lower value of

plantation rubber there are, it appears, as in every ques-

tioU; two sides. The ^uyer, on his part, maintains that

plantation rubber, seemingly of first grade quality
—in

so far as rough and ready, but experiencfd, exam-

ination b}- the dealer can show—does not always prove
to be such when subjected to the practical test of

manufacture. The Brazilian product, however, is

seldom deceptive in this way. What the difference is

due to, chemical examination is unable to show, though
there seenas to be no reason why an accurate examin-

ation of the physical properties of the rubber should

be unreliable. The most satisfactory way out of the

difficulty, and a way which has been advocated strongly

in the Federated Malay States, is to establish stand-

ardizing departments in rubber-producing countries.

The commercial value of crude rubber depends, let it be

remembered, upon its value when compounded with

sulphur, or in other words when vulcanized. Hence

the institution of a vulcanization plant would, it is

believed, lead to the possibility of producers giving

guarantees which would enable them to sell direct to

the manufacturer and be entirely independent of the

prejudiced middleman.

But even if the best plantation Para were placed

at the same market level as the Brazilian product,

there is the second problem to be approached
—that

of increased supply upon demand. As already inti-

mated editorially in this journal, rubber is one of those

commodities, the demand for which is economically

elastic. A fall in the price of manufactured rubber

goods would result in a larger number of purchases.

But the manufacturer does not altogether desire this
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change, for it would mean to him the extension, or at

least (the moiHHcvition of his machinery and general

factory arrangements. In any case a loss would be felt

for a time until the proper equilibrium set in. This

view has been supported recently at several meetings
of large rubber companies.

Eut supposing new uses were found for rubbers'

This would not merely check the fall of market prices:

it would do more; it would tend to make them rise.

The discovery of new uses would meet the rei]uire-

ments of both producer and manufacturer, who would

profit satisfactorily at the expense of the helpless

consumer.

On another page in this issue reference is made

to the competitions at the forthcoming interna-

tional rubber exhibition. Handsome inducements are

announced with reference to the discovery of new uses

for rubber, and it will be interesting to examine the

possibilities in this direction. In doing so it will be

well to boar in mind that, broadly speaking, the

conception of new uses may take the form (jf a spon-

taneous idea, the practical value of which can be

gauged irrespective of any knowledge of the technical

side of the employment of rubber; or, at the other

extreme, a notion may suddenly occur the application

of which depends on a pre-existing knowledge of

technique or manufacture. Bearing in mind this prin-

ciple regarding the possibility of successfully put-

ting an idea into practice will often save the would-

be inventor a considerable waste of time and energy.

A description of the present ways in which rubber

is employed should prove helpful and instructive in re-

gard to the discovery of new uses, and it will be con-

venient to begin by considering first the great class

constituted by articles of which rubber is only a com-

ponent part.

Rubber as a part of a manufactured article is seen

at its best in the case of the pneumatic tyre. It may
be noted in this connexion that Sea Island cotton also

forms a portion of this expensive but indispensable

equipment. Rubber is the chief constituent of vulcanite,

and the employment of rubber for insulation purposes is

a matter of common experience. It also serves a useful

purpose in the making of certain waterproof textures.

The rubber ring, too, though small in itself, is produced
in vast quantities for use in mineral water bottles ami

for flanges in machinery. Then there is the emplo\ -

ment of the commodity in surgical instruments, tor shoes,

and for golf and tennis balls. Whilst referring to the.se

uses mention may be made to the employment of gutta

percha and balata. The former product is, as is

well known, used for insulating submarine cables. Its

employment in this direction is mainly due to the

the fact that unlike ru'jber, gutta percha is not

porous. On the other hand, gutta percha melts at

100°F., so that it cannot in most instances take the

place of rubber which remains solid at this temperature.
Nevertheless experience in America has shown that

rubber can be successfully employed for submarine

insulation, even at great depths—as in the case of the

Washington-Alaska cable. Balata is used for belting.
This is due to its characteristic toughnesS; in which

respect it greatly surpasses rubber.

As regards recent new uses for rubber in articles

constructed of other things as well, there is the French
invention which enables a deflated pneumatic tyre to

be run on temporally. Briefly the arrangement con-

sists of a rubber frame-work within the inner tube,

which gives support and resiliency, while allowing air

space for the provision of pressure in the normal way.
In America, the safety of those who take part in the

modern dizzy gyrations of the ball-room has lately been
ensured by the introduction oi' a dancing shoe having
a small rubber plug inserted near the middle of the

widest part of the sole. Attempts are also being made
to use rubber in the construction of such diverse

articles as ankle supports, railway buffers and massage
machines. Still more novel is the idea that, in view of

the higher price of hides and the lower price of rubber,
shoes shoiild be constructed possessing pneumatic
rubber soles.

Turning to the uses of rubber by itself, we notice

such articles as toys, sponges and galoshes. Though
seemingly unimportant, the galoshes industry, particu-

larly in Hussia and North America, is an enormous

one, whilst the rubber sponge trade is rapidly under-

going development. In connexion with the rubber

sponge, it is interesting to note that in this article it

is the main object to induce porosity, just as in the

manufacture of other rubber goods it is the main aim
to eliminate this characteristic. Other uses for rubber

in the present connexion are seen in the case of tubing
and hot-water bottles. When we look around for the

very modern introductions, it appears that the latest

is india rubber flowers to be worn by bathers. Some
of the effects obtained in this direction are stated to be

very striking.

Turning to the employment of rubber in large

ijuantities for constructional purposes, we meet greater

possibilities. It is characteristic of the industry that

up to the present it has not been found practicable
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in a general way to employ rubber in vast (|uan-

tiiies as, for insDance, for road.s and p.-ivements.
In

the case of certain hotels and other public places,

rubber courtyards have been laid, and have appar-

ently proved economicil as regards wear and tear.

It has to be remembered, however, that it i;s cliieHy

only rubber-tyred vehicles which traverse these ureas.

In the ease of a thi)roui,'hfare. ihe steel tyres of heavy

waggons would be likely to have a distinct depreciat-

ing eft'ect. One thing may lead to another, in that the

introduction of rubber roads might necessitate the

universal adoption of rubber tyres for vehicles travel-

ling along them. According to Dr. Schidrowitz, the

wear of rubber is probably only about one-tenth

that of asphalt and wood, a circumstance that will

help to lead to a materialization of the main pro-

ject. The cost per mile, according to the same

authority, is about £"2n,5(jiS. It must be remembered

that light has an injurious action on rubber, that is to

say, rubber as it is commonly known, namely, vulcan-

ized rubber; but on crude, untreated rubber, of little

value in practice, light has but a small influence.

Hence any would-be introducers of rubber for outside

constructional purposes in the Tropics would do well

to bear this point in mind.

In building, particularly for llooring purposes, rub-

ber is rapidly coming into use. In cold countries it

constitutes a desirable ground material for bathrooms,

whilst its use in halls and reception rooms is rendered

popular because it is free from dust, is noiseless, and

will take paint readily. The use of rubber in building

construction offers possibilities, but these uses tend to

come under the class dependent on ideas, the concep-

tion, or at any rate the application of which necessi-

tates sonie pre-existing knowledge of a technical

nature. In this connexion familiarity with the physi-

cal and chemical properties of rubber is of value. The

low conductive capacity for electricity suggests safety

from lightning, elasticity (fine hard Para '.vhen

properly vulcanized stretches to seven times its own

length) suggests springs; poor conductivity for heat,

warmth; and so on.

There is no doubt that a use may be found for

rubber in the shipment of fragile cargo, both in the

packing and on the ship itself The use of rubber in

navigation generally,
—for instance rubber decks to

facilitate walking during rough weather—has so far

received but little attention: but the object of this

article is not to put ideas of this kind dircctl}- into the

mind of the reader, but merely to stimulate their

conception.

SUGAR INDUSTRY.

SAMPLING CANE FOR ANALYSIS.
In the E.rf.eriiwiit Station Rerord for .Tnly 191.'i,

it is pointed out that in taking samples of cane for analysis
it is almost impos.sible to obtain those which will he
representative of the whole field or plot. Apvrt from thi-i

source of error due to variation amongst individual canes

(a line of work, it may b^ added, which is deserving of
increased attention) there i.s an error which arises when using
a small laboratory mill for grinding the cane. In this, the
extraction is not as complete as it would be on a large scale.
Furthermore there is a notable difference between the com-
position of the juice expressed and that left behind in the
tissues. In order to obtain accurate data along these lines,

comparisons were made with the juice obtained by the

laboratory mill and from a large sugar mill. The account

goes on to .say:
—

'There is comparatively little difference in the sucrose
and purity of canes from different plots according to the

factory sample whereas there is a great difference between
the different plots acccording to the laboratory samples.

'As additional data along this line, four samples were
taken from each of two plots, passed through the liandniill

and the juice analysed. In the first set of saraples, there
was a variation of 02 per cent, sucrose and 14-5 points in

purity, and a variation of 2-3 per cent, sucrose and 6 points
purity in the second set.'

The author concludes that in view of these re.sults we
must regard with suspicion any general deductions made
from results obtained by pa.ssing small samples of sugarcane
through a hand-mill.

SUGAR AND THE COST OF LIVING.
The reduced per capita consumption of sugar in the

United States is dealt with in a somewhat apposite way
in the American Sugar Induftrt/ (.June 1913).

It is maintained that it is the general high cost of

living that has operated to keep the jjer capita consumption
from increasing more than it has, and not the tariff nor the
cost of production. In other words it is shown that it is

the cost of the different commodities that enter alonw with

sugar into the preparation of most of the articles of ordinary
diet rather than the cost of the sugar itself. A common
article of diet—cake— is taken as an example. Cake may
be classed as a lu.xury. Sugar enters very largely into the

making of this form of food, but so do many other agricul-
tural products. If a call for retrenchment comes, a food
like cake is likely to be one of the articles cut off. But this

decrease is not due to the sugar.
The United States Department of (.,'ommerce have

published statistics showing that the average working man has
to pay .50 per cent, more for food at the present time than he
did fifteen years ago. With reference to the subject of
the consumption of cake, the figures .show that the cost of

eggs and butter have each increased 10.') 2 per cent, and
G3'6 per cent, respectively, whereas the cost of sugar has
increased only 29 per cent. Even milk and flour have
increased 402 per cent, and 268 per cent, re-ipectively.
Hence it seems fairly evident that the decreased consump-
tion jier capita of sugar is limited by the cost of other
articles with which it is consumed in large quantities rather
than by the price of the commodity itself.
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FRUITS AND FRUIT TREES.

THE COMPOSITION OP TROPICAL FRUITS.
With the exception of the few data available concerning

citrus fruits, the banana, and the pineapple, practically no

systematic work has in the past been earned out in studying
the chemical composition of tropical fruits. The usefulness

of such work, apart from its scientific interest, is that it

enables those fruit growers whe produce high grade or

distinctive varieties, to bring the fact before the pulilic in a

concrete and irrefutable manner. In other words, it would

appear desirable, under certain circumstances, to advertise

the fact in the open market in order to create a special
demand.

The paper which serves the basis of the figures given
at the end of this article was prepared by D. S. Pratt and
J. I del liosario and published in the Philippine Journal of
Sciayice for February 1913. Dealing in a general manner
with the composition of fruits and their characteristics, the

authors point out first of all that the individual odour and
taste are dependent upon the presence of traces of

compound ethers and esters present in amounts that in

most cases preclude identification, but which are very

important in making the fruit palatable. I'ruits also contain

a group of substances called pectin and pectose, the exact

nature of w-hich has not yet been definitely determined. The
latter gives to unripe fruits their characteristic hardness and

indigestibility. During the course of ri[jening, insoluble

pectose is gradually transformed into soluble pectin
— a carbo-

hydrate related to starch and sugar. I'ectin gelatinizes

upon boiling, and fruit, rich in this peculiar class of com-

pounds may be utilized for making jelly, since it is upon
them that the setting power of the juice depends.

The nutritive value of fruits lies chiefly in the sugars

present, although the acids and salts exercise an important
function in the digestive processes. A high water content,
with correspondingly low jiercentages of proteins, carbohy-
drates, and fats, indicates a much less important place for

fruits in a dietary than they actually deserve. For instance,
fruits contain a relatively high amount of iron which has
a tonic action, and it must also be remembered that fruits

supply a bulk and exert a beneficial la.\ative tendency. Iv

warm climates, especially, sound ripe fruits should form
a part of the daily food of the people.

The table which follows has been compiled from results

given in the publication acknowledged above, and it scrve^: to

indicate the dirtereiice in regard to chemical composition

between the common tropical fruits, which it is feared are
frequently hastily consumed in large numbers with little

cognizance of the amount of nutriment they contain.

I
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AGRICULTURE IN THE EAST
t^at the following reasons adequatsly explain the hiah c.->st-

(1) the old trees had, in the past, received very bad treat-

METHODtJ IN JAVA.
When the Directors of a large Plantation Company

visit their estates and then, at a raeeiiiig of the share-

holders, express their views and the impre.ssions they have

received, it may well be anticipated that something is to be

learnt concerning agricultural methods and finance. This

has just happened in the case of a recent meeting in London
of the Anglo Dutch Plantations of .lava (Ltd ), an account

of which is given in Tin Thma (.July 26, 191'!) In so far

as this account serves to throw light on progressive agricul-
tural methods in Java, it has been used to constitute the

basis of the following article.

GR.'VKTINO CINCHONA.

After referring to matters of depreciation, and to the

appropriation between capital and revenue of the cost of

some of the cultivations, the article goes on to consider in

detail the position on the estates in regard to the cultivation

of cinchona. It is pointed out that a factor of importance
is that the bark of the branches, the stem and the roots of

this tree are all utilized for the production of quinine, but

that this commodity is not like coffee or rubber, where the

product is taken from the tree and the tree goes on just the

same afterwards: the cinchona tree is exhausted by cutting
it down by degrees. On the estates in .lava under consider-

ation, two seed gardens have been established which contain

trees with almost as high a percentage of quinine as any in

existence in the world. There is, however, this danger with

cinchona of such high percentage
— it is very delicate in

growth; hence it has been found necessary to do a great
deal of grufting of this delicate kiiid on hardier and more
robust stock. In Java, the crop is harvested for about

1086c. per half-kilo., and the average price obtained in

1912 was 25c. per half-kilo net.

COST OK I'RODUCINf; .\ fOUM) OF TH,\.

One of the most promising industries on these estates

is that of tea cultivation. The yield per acre worked out
at 1,206 Bb., and the cost price was 2S9(f. per tt» f.o.b. It

is noted that, in a general way, a rise in price is more

important in regard to tea than a falling off of a little of

the product.

COKKKE i;E0WN with RliBBEK.

Dealing next with coffee, it is stated that Liberia

and Robusta are the chief varieties grown. Hevea rubber

is planted between the coft'ee. Altliough the Liberian

crop already established gives good returns, that planted
in recent years has not proved a great success, for

the reason, it is thought, that the seed has come from stocks

many degrees removed from the original Liberia. Robusta
cotfee on these estates appears to have somewhat disap-

pointed expectations too. It is stated that the cost price of

the double planting of Hevea and coffee is approximately
£16 per acre, inclusive of their proportion of buildings and

general expenses
—

apparently a very moderate amount.

rubbkr: fall in price: sucge.sted eemedies.

Most of the rubber grown on the estates is Ficus
Sind Ceara There is always a demand for Ficus rubber, but
if the price continues to fall it will s ion make it unprofitable
to tap Hevea is also grown. The cost of production for

Hevea and Ficus. taken together, amounts -to 2«. '5irf per lb.

It is remarked that this may seem unre&aonably high, but

ment at the hands of inexperienced tappers; (2) the state, of
upkeep in j-ears previous to the coramencemer.t of the present
ownership was far from .satisfactory; whilst. (3) the above-
figure includes the cost of upkeep of areas containing trees
not yet productive.

Continuing considerations in regard to the falling
price of rubber, the view is expressed that although the

perpetual drop appears to be alarming investors, in some
ways it would be for the future benefit of the industry; there
must be some limit to the perpetual extensions, and the
danger signal which is mw being hoisted, though very-
unpleasant to contemplate at [iresent, will in all probability-
make the industry a more healthy one in the future. It is sug-
gested that the crying nece.ssity is for plantation Para rubber
producers to investigate and find out whether the higher
price ruling for wild Para is only based on unfounded opinion
and blind prejudice; and, if it is, to make a strenuous etfort
to dispel the illu.sion. If the difference in price is du" lo
a defective treatment of the latex itself, determined efforts-

must be made to bring Eastern methods into line with
those employed in Brazil.

SUCAl; AFTER RICE.

Although some sugar is cultivated on these Javanese
estates, an extensive indus-try is hampered by difficulties,
connected with its rotation with the rice crop, which the natives
much prefer to grow. It is stated that, in Java, sugar should
not be grown on new irrigated rice fields -at least three op
four crops of rice must be taken off them previously. Coming
to rice, in particular, difficulties again have to be faced ia

regard to the natives. At the same time it is likely that the
revenue from this source will materially increase as the
European administrators belonging to the company get into
closer contact with the labouring classes

A TEAK AUCTION SALE.

The article deals lastly with a valuable asset to many
estates in Java, namely, teak. Formerly this wood was
employed on the Anglo-Dutch plantations for constructing
buildings; now it is sold, and it provides a valuable source of
revenue. The timber is disposed of in the following inter- st-

ing manner: The company fells the wood, and periodiial
auctions are held. The teak is sold at these sales by the
Government auctioneer, the selling charge being 1 per cent,
of the gross revenue, and the Government is responsible for
the solvency of the buyer. At one of the more recent of these
auctions, wood was bought to the value of £2,000. The
auctions are held at three railway stations, and the timber
is floated down the river tn a landing stage conveniently-
situated near by.

CINEMATOCRAPn snows.

In conclusion one or two interesting points may b©
added in regard to affairs of general administration.
A certain amount of labour unrest exists in Java. This, to-
some extent, is to be philosophically regarded in the Tropica
(as in Europe) as a concomitant of prosperity: the hiwher
the wages the greater the desire for further increases.

However, companies operating in Java endeavour to
dis.=ipate

any puerile dissatisfaction and unrest by the provision of
amusements and entertainments, which include periodic fetes
and cinematograph shows. It is stated that at one of these-
fetes a native was seen in possession of a model of an
aeroplane hoisted on a pole, to demonstrate the fact thni iiie=-

production of the estate he worked on was
cintiuu.illy-

mounting higher and higher.
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WEST INDIAN OILS

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

•write as follows, under dace August 11, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report an extensive business has been

done in West Indian Sea Island cotton at easier prices.

About 1,500 or 1,600 bales have been sold, including
Barbados \8d. to 20r/., St.Kitts 16id. to \8d., Antigua 18rf.,

St.Martin and Anguilla \6d. to Hid., Barbuda \6d. to

16|(/., Nevis 16rf. to \ld.. St.Croix 165. to I7d. and Jamaica

15W. to Ud.
The larger buyers, recognizing that planters could not

told their cotton in Liverpool indefinitely, resolved to

purchase to stock, although they have not any improved
demand for yarn, but they naturally were not prepared to

purchase in such large quantities except at a concession.

Seeing the condition of the market and the state of the fine

trade generally, we think the sales are quite satisfactory.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

endine; August 9, is as follows:—
We quote,

Extra Fine 28c. to 29c. = 16d. to 16W. c.i.f., 4 5 per cent.

Fully Fine 26c. to 27c. = Ufrf. to 15Jrf „ „
Fine 25c. = Hid. „ „ „ „

?^''^^'"^°'^|24c.to26c. = 13Jd.tol4H„ „ „ „in preparation i
-^ j >i » >< n

Fully Fine ofT^ ~„ . ,, ,^
,. }22c. = 12Jd. ,, „ .,in preparation j

^ )> » i >

Fine off in "I „„ 1 1 1 j
20c. = Ilia. „ ,, „ „

-preparation J
^ " >> ' »

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre up to August 9, 1913, were

2,977 bales, 7,3<S1 bales, and 4,820 bales, respectively.

Bending Cotton Plants for Protective Pur-
poses.— Interesting facts are presented in T/ie Board

of Tradr Journal (.Tuly 17, 1913) concerning the

cultivation of cotton in Columbia. 'Bogotano" is con-

sidered to be the superior variety. It has a long-

stsple lint and a very l.irge boll. The fibre is yellowish.
Tl e .'hrul.<. which grow t-. a height of 10 feet, last from two
to three years.

The variety called 'pajarito', which is usually grown in

the hot coastal districts, is cultivated in a somewhat remark-
able manner. It is customary to bend over the stock some
1 to 2 fett above the .soil about a fortnight to a month before

the harvest, so that the plant leans right over and yet draws
sufficient sap for its growth. This is done in order to

preserve the cotton shrubs from being uprooted by the very
Tiolent winds which prevail from January to April, and

especially, also, to hasten the breaking open of the pods,
and thereby the harvest, and to facilitate gathering. The

only disadvantage is that the cotton naturally becomes
.rather dirtier than when left to grow erect.

ACTION OP BAY OIL ON LEAD.

In view of the increasing attention directed

towards the commercial production of bay oil in certain

islands of the West Indies, and in view of the infor-

mation published in a foriner issue of this journal

concerning reports on the inferior quality of West
Indian bay oil compared with oil distilled in Germany,
the following observations recently forwarded by
Mr. II. A Tempany, BSc, F.I.C., are of consider.vble

interest and importance:
—

On several occasions the circumstance has been reported
that the distillation of bay oil from bay leaves is accompanied

by the production of small and varying amounts of a black

greasy substance, which appear in the receiver together with

the bay oil and water.

It was at first thought that this might be due to accidental

contamination with heavy mineral oil residues; in view of the

fact that stills are not infrequently constructed from mineral

oil drums, the explanation did not appear unlikely.

In the systematic distillation trials which have been

in progress at .Montserrat for .some time past, the appearance
of small (juantities of this black grease was observed with

considerable regularity. With the idea that accidental

contamination was going on, precautions were taken to guard

against its occurrence, but, in spite of this, the production
of small amounts of the material continued.

It therefore appeared nei;es.sary to seek for some other

explanation of the circumstance.

The worm-tube conden.ser used in the experiments had

been constructed locally and was fitted with a coil made of

J-inch lead pipe. It seemed possible that the production
of the black grease might be explained by the interaction

of bay oil and the lead of the condenser coil.

To test this hypothesis, samples of the substance were

examined in the Government Laboratory for the Leeward

Islands and found to contain considerable amounts of lead.

Subsequently it wa.s discovered that the lead coil of the

condenser had become considerably corroded in places.

To obtain further information on the subject, a mixture

of bay oil and water was boiled with small pieces of lead

for some hours in a Ha.sk fitted with a reflux conden.ser. At
the end of that time it was found that the bay oil itself had

darkened considerably in colour, and the pieces of lead had
become coated with a film of black grease similar in appear-
ance to that already encountered.

In order to ascertain whether action of this description
was to be anticipated with other metals, similar experiments
were tried, using strips of copper and tin, respectively, but

in neither case was an effect of this description observed.

Bay oils normally contain a high percentage of eugenol—
a substance which possesses the power to unite and form

compounds with metallic oxides. The appearances observed

are no doubt due to the contamination of this substance with

hydrated lead oxide formed on the interior of the coil by
the action of air and steam.

The principal importance of these observations lies in

the fact that it seems certain that the use of lead coils in

worm-tubes employed in bay oil distillation should be avoided,
since they are apt to lead to loss of oil and contamination^
and also, they do not last.

Coile of copper or block tin are apparently free from

these objections, and on this account they are to be pre-

ferred.
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AGRICULTURAL ENGINEERING

THE EFFICIENCY OF MANUAL LABOUR
IN DIFFERENT OPERATIONS.

Tbe researches of Max Kingelinann, which are ilt-scribed

in the Annales de U Inst it id' Xntuinnl Ayroiwiniijue,

(•Jl- Serie, Torae XII) under the title of Researches sur les

Moteurs Animi'S Travail de 1' Homme, may be drawn

upon with advantage for ioforniation on the subject of

the effectual utilization of human labour in different

mechanical operations.
The investigator referred to, obtained the assistance of

a large number of students for tbe purpose of conducting

experiments on them to determine the maximum effort which

men are able to exert under the conditions to be described

later.

The first series of experiments may be conveniently
referred to from the point of view of the general conclusions

that may be drawn from them. The trials consisted in the

exertion of a pulling force on a dynamometer. It was found

that the nature of the ground surface made a great difference,

and it is noted that in inclining the liody for the purpose of

pulling, no simple friction is produced on the soil, but rather

exhibition of strength wis, for (5), 1220.'? ft), and for (<)),

i;5.5-.54 !b. A third trial (7) in this same series, was pulling

in a similar manner to that adopted in (6), except that the

rope was passed around the small of the back. This proved
most efficient, 152-33 DE>. being the result.

(2)

Fig. 12.

what may be termed an anchorage {an^ratje) resulting from

the inclination of the sole. liut the essential result

obtained was this: that in employing men (and also

animals) the best utilization is realized only when the

motor works alone; since when one joins together two or

several motors, useful work diminishes by reason of the lack

of simultaneousness in their efforts.

Turning now to the tests in regard to different oper-

ations, the first one consisted in pulling a rope laterally with

two hands, against pulling a rope passed over the shoulders.

The maximum effort exercised was for (1), 138 33 &., and

for (2), 90-5.5 lb. The next test was (3) pulling on a cross-

bar attached to the end of a rope, against (4) pulling it

behind the back. The result was for (3), 187-70 ft)
,
and for

(4) (5-.

Yio. 13.

(4), I26-d5 ft). After this, the .'•tudcnts had to try pulling on
a rope passed around the shoulder (5j. against pulling in the
same way but facing the resistance (6;. The result of this

(7) ^ (8)

Fk;. 14.

The subjects under experiment were then attached'

individually to a two-wheeled cart. In this series, t he-
contest was between (f<) pushing against a weighted cross-

bar at the end of the single shaft pole, and (9) doing the-

same, but aided by passing a rope attached to the shaft,
around the shoulder; and, thirdly, (10) pushing instead of

pulling the cart as in (8). The results were as follows;

Fi.;. 15.

(8), 17G lb, (about); (9), 187-84 lb.; (10), 123 02 ft. An altera-

tion in the weight of the bar did not make much difference,

but when more than one motor was employed there was-

a notable loss of effective power. For instance, two men

working together as in (8) exerted a combined effort much

less than the total of their exertions when operating singly.

This is clearly indicated in the following table:—

Total, Per man. Per man

working siagly,.

ft, ft. ft-

Two men working as in (8) 314 95 157 48 176-88

„ „ (;))
338-98 169-49 187-34

ttW)

.
Fi.^, 1.6.

This account will be continued in the next issue of the

Agrtriiltiirnl Xcirx, when consideration will be given to the

practical application of these and, similar results in tropical"

agriculture. ,
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NOTES AND COMMENTS.
-Contents of Present Issue.

The leading article in this number deals with

current topics in the rubber industry, particular
reference being made to recent announcements in

regard to the discovery of new uses for the commodity.

On page 27() will be found an article containing
a table which shows the chemical composition of com-
xnon tropical fruits.

Under the general heading of Agriculture in the

East, on page 277, appears an article describing

agricultural methods in Java.

Competitions at the Fourth InterDational

Rubber Exhibition.

Several references have been made in these

columns to the above forthcoming e.xhibition, which is

to be held at the Royal Agricultural HjiII, London.
It will be open to the public from June 24 to July 9,

1914.

A circular, which contains a list of the competi-
tions, has recently been -received. The President's

Trophy will be presented Lr the exhibit proving the

greatest interest in cinnexion with the production,

preparation or use of rubber in any form. The West
India Committee are offering three silver cups, one
for rubber and the others for general e.Khibits. A
trophy for British-grown cotton is to be awarded by
the Director of the Imperial Institute, whilst the

Committee cf the Rubber Growers' Association have
decided to present medals for commercial samples of

different furms of prepared rubber, and medals

together with, (in certain cases) prizes of £50 for

improvements in regard to collection and pre-

paration, and the discovery of new uses for the

product. In conne.xion with this latter feature of the

competitions, prizes of 7.5 guineas ami 2.5 guineas are

being offered by the Mincing Lane Tea and Rubber
Share Brookers' Association, Ltd., London. It is

emphasized that only practical ideas, acconipanied if

possible by models, are recjuired.
The Planters' Association of Ceylon is offering

a trophy, as is also the Association des Planteurs de

Caoutchouc, Antwerp.
<Jf the leading rubber journals who are taking

part may be mentioned the IihUa Rubber ^Yorld

(New York), which is offering a silver cup valued at

$1,000, and the India Rubber Journal, (London),
which has decided to present several £25 prizes for

essays, photographic work, etc., connected with rubber

production. Greaiers Rubber Neics {F.M.H.) is offer-

ing valuable silver trophies, whilst Tropical Life is

presenting gold medals and certificates for exhibits of

rubber, ribres, coffee, etc. There are several German
and French competitions too.

Insect Note.=, in this issue, on page 282, continue
the account of recent work on the control of sugar-cane

pests in British Guiana.

Under the ciption Departmental Reports, a popu-
lar account is presented concerning investigations
conducted at the Hawaii Experiment Station.

On page 279, will be found an illustrated article

presenting interesting information in regard to the

efficiency of manual labour in different operations.

Fungus Notes, on page 286, deal with mycologi-
cal work in Southern Nigeria.

State Protection of Wild Plants.

As Recorder of the Plant Protection Section of the

Selbourne Society, Mr. A. R. Horwood regards, as

might be expected, the State protection of wild plants

entirely from the scientific, in centra-distinction

to the economic or agricultural point of view. Me quite

rightly points out in Sciniic Progress, for April 191.3,

that in England, and in other thickly populated cona-

munities where either industrial development or the

intensive nature of agriculture are increasing, the

indigenous fiora, and particularly the plant communi-
ties, are rapidly disappearing in proportion. The
factors at work in this respect are as follows: smoke;

atmospheric abnormalities; drainage; cutting down of

woods: dessication; drought; cultivation; building opera-
tions; sport; hawking and collecting rare species; pro-
fessional collection; nature study operations.
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The jjrai]iial extinction whuh these factors biiDg
about causes national scientific loss as regards living
records and possibilities of ncolngjcal studies: whilst

there is no less a depreciation in the country's natural

beauty. In so far as the exterminating forces can be

arrested without detriment to noi mal economic devel-

opment, action should be taken to iloso.

But the subject has another side. Wild plants
act as hosts to certain parasites of cultivated plants.
Wild plants, also,—particularly mesophytes and hydro-

phytes
—

occupy useful land. Also there is the spread
of weeds to be considei-ed. In the West Indies exam-

ples of these points are afforded in the cases of root

diseases of permanent crops, froghopper attacks on the

sugar-cane, forest land in islands awaiting further devel-

opment, and the spread of weeds like the Mexican

poppy, and parasites like dodder and mistletoe.

Regarded broadly, the subject is interesting and
instructive, and is well worth corsideration in the

West Indies. Here inconsiderate extension of cultiv-

ated areas is harmful in regard to forest land and

water-supply, and in the direction of spoiling natural

features of interest which tend to attract visitors.

The primeval forest in the Virgin Islands is a case to

be borne in mind in both these connexions. Some
restraint might be exercised in many places as regards
the unnecessary erection of buildings in areas of

scientific or even of merely artistic interest.

The Watering of Plants.

Some suggestive considerations in regard to the

above subject appear in the form of a leading article

in the Gardeners Chronicle for )u\y 12, 191-^.

The amount of water which any particular plant

re(|uires depends partly upon its composition, but

chierty upon its biological characteristics. In regard to

the roots of plants, it has to be borne in mind that

a saturated soil is as fatal to health as a dry one. In

applying water it has also to be remembered that

a relation exists between the amount of water necessary
and the state of the plant. It is possible, for example,
to prevent plants from flowering by supplying them

continuously with plenty of water. Even more inter-

esting is the circumstance that both light watering
and heavy watering produce no difference as regj.rds
increase in yield. This fact has been proved by inves-

tigations at the French Natural School of Horticul-

ture. At first sight, it might seem a matter of indiffer-

ence as to what time of the day watering is done.

The chief scientific explanation of the well-established

prejudice against watering in the sun is that the

addition of water to a hot soil disengages a considerable

quantity of heat—particularly in clay soils containing
a large proportion of organic matter. This may often

bring about serious damage to th'- roots. When plants
are grown under glass, and, to some extent, under

shade, it is possible to control water requirements by
regulating the amount of moisture in the atmosphere.
In the case of glass-houses, this can be done by spraying
the leaves. Incidentally, it may be noted that this ques-
tion of humidity is a factor of considerable importance
in cacao cultivation.

Referring again to the que.stion of the effect of

watering upon the temperature of the soil, observations

made in the West Indies seem to point in the opposite
direction to those already noted. In considering the

subject of watering of plants in general, it is always well

to bear in mind the difference between this way of

applying moisture and its normal receipt in the form
of rain. A characteristic feature which distinguishes
the addition of water to the soil is that, in the artificial

supply, a great deal is wasted by surface How, by evap-
oration, and by horizontal diffusion in the soil.

The World's Production and Consumption of

Mineral Manures.

The International Institute of Agriculture has

recently issued a comprehensive statistical account
of the above subject, under the title of Pro-

duction et Consommation des Engrais Chimiques
dans le Monde. The chief feature of general interest

is the maps showing by means of numbered and
coloured circular areas the relative consumption and

output in different countries. It is interesting to note,
in regard to production, that the chief mineral phos-

phate-producing regions, are in Older, the south-eastern

United States, Tunis, France, Algeria, Hungary, the

South Sea islands, the West Indies (Rodonda) and'

Russia. Nitrate of soda, of course, comes entirely
from Chile. Sulphate of ammonia is produced chieHy
in Germany, England and France. Guano, as is well

known, comes from the islands off the coast of
Peru. Perhaps the most striking fact is the enor-

mous output of potash manures from Germany. Not!

only is this output greater than that of an}' other

mineral manure, but it is restricted entirely to

Germany. Crude saltpetre, however, which contains

potash as well as nitrogen, comes from India.

Synthetic manures—nitrate of lime, calcium cyanamide
etc.—are manufactured in Norway and Sweden, Italy,

Austria, the United States and Canada.
The most intensive consumption per acre of mineral

manures goes on in Belgium and Holland. These
countries are followed by a group, composed ofGermany,
England, France, Australia, the south- e.-istern United
States, and Italy; then come the north-eastern United
States Austria, Spain, Algeria and Tunis, Borneo, Japan,
Scandinavia, and Ireland. The next degree of
decrease in intensity characterizes that remaining parb
of the North American continent not referred to above.
In Argentina, Chile, Russia, India and Arabia the

intensity of consumption is still lower than in Canada.

Unfortunately the consumption throughout the

tropical zone has not been determined, with the

exception of that for northern Australia, India, Borneo
and Mauritius.

Figures showing the importations into the Westj
Indian islands are given however; for instance, Trinidad
and Tobago imported during 1911 mineral manures
valued at 65:-!,495 francs; whilst for Barbados the figure*
for the same year are given as :i,(5(35,037 francs. The
figures for the past ten years, in the case of eacJx

Colony, exhibit great variation,
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INSECT NOTES.

SUGAR-CANE PESTS IN BRITISH GUIANA.
In tlie last issue of this journal, the first article on the

sibove subject concluded with a reference to the small moth

borer (J)ia(raea spp.), and the collection of its caterpillars

and chrysalides. The subject is now continued in regard to

egg collection. The number recorded for the year, from five

estates wa.s 281,181.
On one estate, as many as 8,000 egg clusters were

gathered in a single day. The figures given for two

estaii's show that in each case there are two periods

during the year when the collections are at their greatest.

These are in January, February and March, and in August,

••September and October. It is stated that these are the

times when there are large areas of young canes through
which the collecting gangs can work: also that these

limes correspond to the periods of greatest egg-laying.

MKTHOl) OK lOLLEiTINi: ICGl^s.

The collection of eggs is strongly recommended as being

capable of development into an effective means of controlling

the small moth borer. Not only may thousands of caterpillars

be destroyed without having any opportunity to damage the

canes in the least, but this may be done in such a manner as

not to interfere with the development of the egg parasites.

The following procedure is the one generally adopted; The

egg clusters are collected on small pieces of leaf, and each days
catch is taken to the factory yard or watch house where they
are kept for four or five days in suitable vessels (such as

small saucepans or skillets), which ciin be stood over, or in

molasses or oil and water to prevent the access of ants or the

escape of any caterpillars which may have hatched. The
covers of the vessels should not be closed so lightly as to

prevent the caterpillars from crawling out, otherwise they
would feed upon the pieces of cane, and incidentally would

destroy the eggs and all the parasites which might be

contained in them.

N.\TUR.\L ENE.MIKS SET FIIUE.

The portions of cane, with the egg clusters on them, are

taken to the cane field and placed in receptacles, protected
from the weather, and so arranged that the parasites may
escape but without allowing the caterpillars to do so. This

is accomplished by using a tobacco or cigarette tin soldered

in the middle of a shallow pan 5 or 6 inches in diameter.

The tobacco tin receives the egg clusters on the portions of

cane leaf, while the pan holds water and oil to prevent the

caterpillars from getting out.

This arrangement of a tin in a pan is placed in the field

inside a box nailed to a sharp stake about I feet high,
which can be easily driven into the ground. The box is

open on one side to allow the parasites to fiy out, and the

open side is turned to leeward so that the rain will not be

driven in by the wind.

I.MPOET.AKCE OK CANE .SELECTION.

Traplights have been tried but they have not been very
successful. In addition to the cutting out of dead hearts

and the collecting of egg clusters,
— methods which are

strongly recommended—-attention is given to indirect aids

to control, prominent among which are: (1) the production of

healthy vigorous growing canes, and (2) the use of resistant

varieties.

The first of these important objects is to be achieved by
careful selection of tops for planting, and stumps for tupply-

ing, to guard against the -use of any plant material affected

by insects, especially borers. The system at present ia.

vogue is stated not to be rigid enough; that is, sufficient care

is not exercised to see that the very best tops onfi/ are u.^edi

for planting. Selection is imjiortant in order to ensure the

right start of a healthy plant. To maintain this condition,

of healthfulnes.s all the operations of drainage, tillage, weed-

ing and manuring must be given careful attention also.

B0URI;0N CANE RESISTANT.

The discussion of'the second of these indirect aids—
the use of varieties of cane resistant to moth borer attack—
brings out the fact that in British Guiana, the Bourbon cane-
is less attacked by the small moth borer than are many of th»

seedling varieties. The author of the report suggests that if

the fungoid diseases could be controlled so as to allow the
re-establishment of the Bourbon on a large scale, the losses-

due to moth borer would be greatly reduced.

FUETHfiR SUGGESTIONS.

It is also strongly advised not to burn the canes. The-
reason for this is because large quantities of trash, of value
as a source of humus in the soil would be wasted, and large
numbers of useful parasitic insects destroyed at the same-
time.

It is further suggested that there should be less ratoon-

ing or, if possible, none at all. Ratoon canes suffer more
from attacks of the small moth borer than plant canes.

In addition to the egg parasites, Trichoriramma pretioga
and an unindentified species, there are, in British Guiana,
at least two hymenopterous parasites of the caterpillar,
which deposit eggs in the moth borer tunnels close to the
borer after having stung it and rendered it helpless. Thu*
when the egg of the parasite hatches, its grub at once begins
feeding on the borer.

TERMITES ANI> OTHKK PEST.S.

The wood ants or termites are stated to come next to>-

the small moth borer in point of severity of attack, and the
amount of loss occasioned.

These insects infest the cane underground. When
young plants are attacked, a large amount of supplying is-

often necessary, and when the older ripening canes are

troubled, often the entire stool is destroyed. The removal
and burning of the termite nests after the canes are reaped
is recommended as the principal means of checking the

pests, and it is stated that when the insects are particularly'

abundant, the Hooding of the fields for a few days is a very
effective mode of destruction. The practice of flooding isi

also recommended as a remedial measure in connexion with
other cane pests, and appears to be worthy of much more-
extended employment.

The weevil borer {.Velainaxins [Sphenophorus] henip-
Ufuii) was present on all estates but aoundant on only a few;
This insect attacks the stools after the canes have been cut,
it also infests plant tops in the ground, and growing canes
that are injured by rats or the moth borer

Other insects, the occurrence of which is mentioned,
are: the coco-nut palm weevil {Rhyiichophorns jjalmurum);
the hard back beetles Dysciiulua liidentaiitx and Cydocepluiltt
siynata; the shot borer (Xylehornx sp.); the sugar-qane

aspidiotus (As/iidiotits sacchari): the pink mealy-bug (Pseit-
ilococcas ca/ccolarkw). A leaf hopper and a froghopper

(Toiii'ispis s]! ) were observed in very small numbers. The
cane stool moth, the larva of which feeds on decaying and

damaged cane stools, the dead cane moth (Monode^ wjrotimty
and several leaf-eating caterpillars, such as Rei.iigiu rejiiinda,

Lap/i»;jiu'i t'ru'jipenia and f.i/'op/totia iiifecta arc also

recorded.
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A YEAR'S WORK IN HAWAII.
It is seldom that the investigation work conducted at

the Experiment Station in Hawaii lacks originality and fails

to serve a useful purpose. The truth of this remark is seen

in the reiiort on the Agricultural Experiment Station, 1912.

The lengthy summary of investigations carried on during
the year begins by giving an account of various improve-
ments introduced in regard to the buildings and the ground.s.

INdENIODS IMPROVEMENTS.

Two interesting innovation.s have been, first, a glass house

•constructed on pillars standing in water, which prevents the

entrance of ants; and the second, the provision of an

arrangement for providing bottom heat in the main prop-

agating bed by means of circulating water w'lich is heated

by sunlight in an outside tank. In regard to the grounds,
a useful measure has been the retention of 2 acres of

particularly dry land for employment in the testing of

drought-resistant qualities of certain grasses, fodder plants
and cottons.

DEMONSTRATION FARMS.

The station runs demonstration farms in order to

convince the planter as to the most satisfactory methods of

cultivation. Amongst other things they are shown, prac-

tically, the proper planting distance for bananas in different

localities; whilst in another place, particularly suited to

dairying, an equipment has been secured for demonstrating
the proper way to manufacture butter. In this connexion

it is hoped, in time, to bring the various dairymen together
for the purpose of ultimately establishing among them
a co-operative Jairy association.

In the same way, the cultivation of rubber has been

brought systematically before the eyes of the planters.

Attention in this respect has been given principally to the

use of intercrops between rubber, and to the planting of

Ceara cuttings from the most heavily yielding trees. Con-

siderable work is being done in connexion with tapping,
whilst in regard to the preparation of Ceara rubber, it

ha.s been found that the impurities in the coagulum are

reduced in percentage, in proportion as the pressure is

increased between the rollers of the mangling machines.

WOIiK ON FRl!IT FLIES ANP MOSQUITOES.

Not less interesting are the entomological investigations
•arried on during the year. Efforts have been chiefly directed

to the study of the Mediterranean fruit
fly, mosquitoes and

certain parasites, such as the cotton boll worm, algaroba bean

weevils, and scale insects. Practical work in combating the

first named pest has been carried on under the auspices of

the Territorial Government. In regard to mosquitoes, it has

been discovered that the yellow fever mosquito was much
less common than (Stegoniyia) Acdes scutularis, although the

latter species was apparently introduced into Hawaii later

than the yellow fever insect. Much useful information has

been collected with reference to the situation under which
the larvae breed.

RE(;ULAT1N>; UNIFOIJMITY IN FRUIT.

Studies have been continued as regards method,s of

propagating the avocado and the mango, and it has been
found that these fruit.^ may be inarched or budded alnio.st

with as much facility as is known to be the case with
fruit.s of temperate climates. Hence the difticulties which
had hitherto made the propagation of superior varieties

of avocados and mangoes uncertain, are rapidly disappear-
ing. Similarly, good work appears to have been done in

regard to the regulation of uniformity in Papayas. As
regards bananas, the shipment of these fruits to the
chief market in California is hampered by quarantine
restrictions, but it is hoped that the steamship companies
will arrange to carry the fruit without packing. This would
render inspection more effective and convenient.

PINE-APPLES AND MANGANESE.

Reference has been mude from time to time in this

journal to the chemical investigations conducted in Hawaii.
It may be remembered that one of the chief lines of work
carried on by the chemical department has been a study
of the function and the distribution of manganese in soils.

The work of the Station on manganese soils is lieing

closely followed by pine- apple growers. It appears im-

possible by any method so far adopted to grow pine-

apples successfully on soils which contain more than
2 per cent, of manganese: not only do the leaves turn

decidedly yellow or even whitish, but the fruits are pink
rather than of the normal colour, and are too acid or other-

wise disagreeable in flavour. In selecting new areas for the
extension of the pine-apple industry, prospective growers have
had the manganese determinations made in order to avoid
the areas in which a high percentage of manganese is found.

A POSSIBLE REMEDY.

Evidence is accumulating of the importance of
a reasonable balance between lime and magnesia in the soils

of Hawaii. Since the chief injurious effect of manganese
seems to be in causing plants to absorb too much lime and
too little magnesia, a systematic set of experiments has been

planned to determine whether the effects of manganese can
be overcome by adding magnesia to such soils. The results

of this work will be awaited with interest.

A NEW FERTILIZER.

A further very useful piece of research has revealed the
fact that the pulp of sisal hemp (which is usually thrown

away after the extraction of the fibre) is a valuable fertilizer.

Sisal removes large quantities of mineral plant food from the
soil. Another striking discovery was the determination of

lactic acid as the normal vegetable acid of sisal. The
percentage of acid increases from the base to the tip of the
leaf. It might be worth while extracting it provided the

corroding action on machinery vrere overcome by using gun
metal in the place of iron.

CHICLB GU.M IN RUBBER L.-ITEX.

Amongst the miscellaneous chemical researches were
the studies which led to the conclusion that sulphate of

ammonia is the best nitrogenous manure for the taro crop,
and that which showed that the new rubber product from

Eiqjhorhia laurifolia can be coagulated only by using heat
or alcohol. An interesting fact is, that the dry matter of the
latex of this plant contains 14 to 17 per cent, of rubber and
about 60 per cent, of resin, which appears to be nearly if not.

quite identical with ohicle gum.
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Dealing with the subject of the cultivation of coco nuts,
the .Journal of tin- Jamaica Ayririiltural S"ci'lii emphasizes
the facts that care must be taken not to plant too close nor

pick immature nuts for market; whilst the seedling must be

provided with a good large hole, and growth and develop-
ment must be accompanied by systematic cultivation and
proper methods of sanitation.

GLEANINGS.

In Antigua, during .July, a considerable

nursery work was carried out in connexion with

of forest and other trees.

amount of

the raising

In St. Kitts, the reaping of the old cane crop was

finished in the Basseterre district by the end of July, but in

the northern district the estates were said not to be so well

advanced owing to labour troubles

The condition of the lime crop in Dominica is stated

to be normal, but late. The rainfall during the month

(.July) at the Botanic Garden was 754 inches. The heaviest

precipitation occurred on .July 31, when I'i 1 inches of

rain fell.

The prospects of the cacao crop in St. Lucia are, on the

whole, good. The lime crop is also in a satisfactory con-

dition. Crushing has been begun, but the completion of

the lime factory awaits the arrival of tliat porbion of the

plant ordered in England.

The Curator of the Exjperiment Station, Tortola, has

forwarded a list of articles sent from the Virgin Lslands to

the National Exhibition held at Toronto Tliese include

principally specimens of cacao, cotton, sugar and starches.

Articles of fancy work were also forwarded.

It is stated in the Cuba Bei'i'-iv {,Ju\y 1913), that Pro-

fessor East, of Harvard, has succeeded in producing a hybrid
tobacco by crossing Sumatra and Havana varieties, which

yields a much larger percentage of smoking material of

better quality than either of the.se two produces by itself.

A note in the Wfstminster Gazette (July 8, 1913) calls

attention to the fact that, until five years ago the banana was

scarcely known in Germany. Today, it has become an

article of ordinary diet. The largest firm in I >u8seldorf sells

about 600 bunches per week in the winter, and from 800 to

1,000 in summer.

The leading article in the Port of-Spain Gazette

(August 3, 1913) deals with the subject of the proposed

College of Tropical Agriculture for Trinidad, Reference is

made to the recent meeting in London (already noticed in

this journal), and sympathetic agreement is expressed with

the views put forward by'the chief speakers.

According to the Grenada Goivrnmeiif Ga-.efte (July 1.5,

191 o), a considerable increase has occurred in regard to the
value of the total quantity of cacao exported from that
island during the six months ended June 1913, compared
with the corresponding months in the year 1912. An
increase is also shown in the case of cotton, though the

quantity shipped during the 1913 period was less than that

exported during the same term for 1912. The value of th&

spices exported has also increased.

A traveller in Louisiana—according to the Re>ieic of
Economic Entomology —sa.)ii the best way to get rid of

mosquitoes is to take a piece of camphor about one third the
size of a hen's egg, place it in a tin and hang it over ar»

ordinary oil lamp. Care must be taken, of course, that the

camphor does not take fire. The vapour is said to have

effectively prevented mosquitoes from entering the house, even
when the windows were opened. The only disadvantage to
this procedure, it may be added, in the West Indies, is that

camphor costs (retail) some 6.s. per lb.

The attention of those interested in soya beans maj- be
directed to a comprehensive account of the cultivation and
utilization of this crop published in the Annual Report
(1911) of the Trades Commissioner for the Union of South
Africa In this it is stated, that at the (Government Experi-
mental Farm in South Africa, over eighty varieties have been

tested, and as high as "2,000 Hi. per acre was recorded,
whilst in many instances, the yield was well over 1,000 %.

per acre. In Manchuria, where this crop is grown chiefly,
the yield per acre is from 1.100 to 1,600 lb.

The Dominica Governaient (jazetie (August S, 1913}
contains an article written by Dr. H. A. Alford Nicholls,
CM G., on the subject of hurricanes. As is pointed out,
a circumstance to be borne in mind is that, although meteoro-

logical intelligence is forwarded to the West Indian islandsi

by cable, this is usually available—particularly in Dominica—-

only to those living in the immediate vicinity of the port.
Hence the information which is contained in the article

referred to should receive the careful attention of those

living away from the town, though it is hoped that there
will be no opportunity for readers to test the information
in person.

A correspondent to the Agricultural Gazette of A'etr

South H'a/ts (June 1913) makes the following useful

suggestion in regard to supplying lime to cows: This
consists in occasionally feeding the animals with pulverized
bone or bone meal mixed with a liquid bran mash. Another
method is to cause the animals to lick bran and salt with
which the bone meal is mixed. Care must be taken to see
that the bone meal is obtained from a reliable source, so that
there will not be any possibility of introducing disease, for

instance, tuberculosis (see Agricullural News, Vol. .MI,,

p. 165). The planter might take extra precaution by pouring
boiling water on the bone meal before use.
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STUDENTS' CORNER.

SEPTEMBER. .

Fir.sT PEnioD.

Seasonal Notes.

REVIEWING THE SEASON'S COTTON PRICES.

At this time of the year the intermediate and final

student will derive benefit by referring back to the notes on
West Indian cotton in the past numbers of the current

volume of the Aijricultural Ndvs, with a view to tracing the

rise and fall of cotton prices in luigland and the United
States. A useful procedure would be to plot the values on

squared paper, making the units of the vertical axis pence,
and those of the horizontal axis, tlie dates

at which these prices ruled. Four graphs should

be plotted: (1) St. Vincent (superfine) cotton;

(2) General (fine) Sea Island cotton; (.'?) Extra
Fine American Sea Island; and (t) Fully
Fine American Sea Island.

A3 regards West Indian cotton, ;i steady
rise will be observed to have occurred during
!March. There was a drop towards the end
of April, however, and a steady fall of general
West Indian during May and .lune. Super-
fine Sea Island will be seen to have remained

very firm during the past three or four

months, and on .lune .30 some bales were

sold at 'iOd. per lb. About that time, how-

ever, some medium West Indian Sea Island

dropped below the American Extra Fine value

(16t/. per B). on June 17). This, however,

appears to have been the only occasion when
West Indian and American prices have

touched.

USEFULNES.S OF (iEAPHS.

While speaking of graphs, it may be sug-

gested that the student should employ^
this form of record more generally than

is the usual custom on the estate.

Plotted curves are simple, and make

very small demands as regards time and
trouble. They show relations and temlen-

cies far more clearly than figures in a list

or table, and they can always be con-

veniently extended from time to time,
and be easily filed for future reference.

Those who are unacquainted with the

details of graphical methods should pur-
chase the small handbook on the sub-

ject by Hall and Stevens. (Price Is.)

Although the rate of the rise of moisture varies in soils

and plants, it is probably a much simpler phenomenon in the

soil, being in this case almost entirely the effect of surface

tension. In the plant, capillarity is certainly one factor

involved in the ascent of sap; but there is also the influence

of the stoniata in the leaves and morphological features,

together with the varying densities of the fluid contents

of the cells. In other word.-, osmotic pressure and the general
individuality of the plant have to be considered. Do not

forget, however, that recent researches have shown that osmosis
occurs in soils as well as ia plants. (See Ayrindtural Xtws,
current volume, p. 120.)

Questions for Candidates.
I'liELI.MINARY (iUESTION.S.

(1) What do you know concerning the physical and
chemical composition of soils suitable for rubber growing'

(2) Name a useful mixture f'lr spraying
cacao thrips. Mow would yon proceed to

make it, and to apply it.'

INTl:i:.MEDIATE QUESTIONS.

(1) Discuss calcium cyanamide (a) as

a manure, (b) as an insecticide, (c) as regards
its manufacture.

(2) Describe in non-technical tsrms, any
practical application of Mendelism you are

acquainted with.

FINAL QUESTIONS.

(1) Discu.5S manganese as a soil constit-

uent. Compare its action with that of iron.

(2) State your views in regard to the
disinfection of hides. To what extent does

(a) the island you live in, (b) the West
Indies, export these articles?

Fit 17. Water Rises in

A Plant—

FiG. 18. And

THE RISE OF WATER IN SOIL> AND PLANTS.

Soil Temperature in Its Relation to
Plant Growth.—The following interesting
account of a paper on this subject, taken from

the E.rjieriraeiit Station Ricord (July

191.3) is of interest in connexion with
observations of a somewhat similar nature
made some time ago in the West Indies:—

This article [under review] gives inves-

tigations on the above subject, discussing

particularly soil temperature as a plant

biological and geographical factor, the

relation of soil temperature to phenologi-

es cal phenomena, the influence of geogra-

f/^phical position and sealevel upon vegeta-
-"tion and soil temperature, anil the rela-

tion of the coming of spring to a tempera-ALSO IN TiiK Soil. ture of 10°C. in the soil and the duration
of sunshine. The author concludes that there is a direct relation

between soil temperature and the coming of spring. A defi-

Turning from these economic onsiderations to others

connected with agricultural chemistry, an interesting
reflection is to contrast the difference between the rise

of water in the soil and that in a growing plant. In
each case water ascends at different rates according to

the kind of soil, and according to the kind of plant. This

can be shown by conducting experiments by means of the

simple, homemade apparatus shown in Figs. 17 and 18.

Details concerning the working of this apparatus must be
obtained from local sources, or from a book on elementary
agricultural chemistry: {XtMare ?'<,),•/" /'^ would be a suitable

source to refer to).

ciency of TC. in the average soil temperature at depths of

from i to 1 metre in March and April delays spring ten days.
The blooming of apples coincides closely with the appearance
of a temperature of lO'C. in the soil at a depth of i-metre.
A decrease in the average daily duration of sunshine of one
hour during the winter lowers the temperature of the soil

during March and April 3'C'. and delays spring one month.'
In the Tropics, of course, this seasonal influence does not

exist to the same extent. It may be noted, however, that in the
West Indies, an annual variation of a few degrees occurs in re-

gard to soil temperature in the so-called winter and summer
months; but of course, the main factor affecting the stimulation
of growth is the amount of moisture present.



2S6 THE AGRICULTURAL NEWS. August 30, 1913.

FUNGUS NOTES.

MYCOLOGIOAL WORK IN SOUTHERN
NIGERIA.

A considerable part of the Annual Keport on the

Agricultural Department for Southern Nigeria, 19r2, is

devoted to an account of the field investigations conducted

in the Protectorate during the past year by the Government

Mycologist, Mr. G. (). Farquharson, M.A., B.Sc.

It is observed, first of all, that the fungus flora so far

examined of economic plants in Southern Nigeria is very

similar to that of Southern India, Ceylon, Malaya, Java and

the East generally.
RUBBEl: DISE.\SES.

The most important diseases attacking ruliber trees

appear to be Fomes semitosius, Berk
,
and Ilymenocheate noxia,

Berk., both of which have been found on the roots of Ifevea

hasilieHsii'. The former organism is capable of travelling

through the soil from root to root, hence it is of prime

importance to get rid of all infected material. The soil

should also be treated with quick lime, and a circular trench

should be dug at some distance from the diseased tree to

check the advance of the mycelium. Decaying bush stumps
must be destroyed.

The para.site known as H
>j
menocheate norta is not

regarded in Southern Nigeria as being less serious than the

above-mentioned organism. At the same time it is admitted

that this fungus cannot spread through the soil like Fomes,

and it is therefore dependent for its spread on pre-existing

infected material. In this connexion it is well to bear in

mind that the rapid root growth of the Para rubber tree soon

takes complete possession of the soil in a plantation, and

hence if one tree becomes infected, the fungus has a chance

of running along what may be metaphorically regarded as

a (complex system of railway lines.

The stem disease of Paia rubber, known as pink disease,

caused by Coi-firiu/n salmonicolor, B. and Br., has been

identified. It generally attacks at the fork, and in conse-

quence, the whole crown very often dies. The fungus is not

believed to be a wound parasite.

DISEASES OF (ACAO.

It is stated next that root disease {Ht/menocheate no.ria,

Berk.) is fairly common on cacao trees in the Protectorate,

whilst one undoubted ca.se of Fomrs scmilostu?, Berk ,
has

been found in the Agege district. The well-known canker

disease of the stem of cacao trees is frequently to lie observed.

The question as to whether the causative organism is really

Fhi/toj'hihora Fal'eri, Maubl., or Sjiintria rolorans, is not

entered into. The fact, however, is emphasized, that apart

from the uncertainty as regards the specific parasitism of the

two species just referred to, there is undoubtedly another

fungus at work in Southern Nigeria, which produces effects

very similar to the group of symptoms denominated by the

term 'canker'. The author regards this latter parasitism as

the most serious menace to cacao in the (Jolony. A full

description of the disease will be i)ublished in due course.

As regards pod diseases, 'I'hyridaria tarda, Bancroft

(brown rot), and Xectria bainii, Massee., have both been

noted; whilst anthracnose, caused by Colletottichv.n ilicj-

hroiii'ie, Delacroix, has also been observed.

DISKASKS OF fOTTON.

Possibly the most interesting feature of the report under

consideration are the remarks presented in regard to the

pathology of cotton in West Africa. 'Sore shin' (seedling

disease) has been frequently observed; but the disease does
not seem to be induced by any specific organism.

For convenience, the chief diseases attacking cotton are

treated under two heads, tho.se atfecting American, and those
harmful to the so called native cotton.

The American diseases are believed to be merely
physiological. Bed rust is an example of a disease which is

not caused by a parasite. When in this condition, the
leaves of the plants turn reddish-purple in colour, and soon
fall ofiF. The malady appears to be correlated with climatic

conditions. After referring next to the undoubted occurrence
of a good deal of natural crossing between the American and
the native cotton, the importance of selection of 'proof varie-

ties receives attention. It appears that red rust is particularly
severe on crosses between the two continental strains.

A curious disease, of obscure origin, is referred to under the

name of leaf '.sport' of cotton. Amongst other diseases of

leaves and fruits observed were areolate mildew, caused by
Ramdaria areolia, Atk., cotton anthracnose, induced by
Colletotrirhum gossipii, Southw. A species of Diplodia, which
is believed to be identical with one on cacao pods has been
found occasionally causing decomposition of the boll.

Cotton rust is of wide distribution.

In concluding the report, attention is given to the

diseases of native cotton. The chief one is that w-hich is

designated 'leaf curl'. It is remarked that the term 'disease'

is somewhat misleading, as the particular state referred

to is more of an abnormality than a strictly morbid condi-

tion. Space does not allow of a detailed account of the

symptoms given, but the whole eti'ect may be described as

a curious puckering and yellowing of the veins, and lamina
in general. No cause can be ascribed to this disease. It is,

however, under investigation.

BEYOND THE MICRO.SCOPE.

Another pathological condition that has been investi-

gated is a blackening of the midrib and main veins of the

leaves, accompanied by the formation of a waxy substance
which was found to contain bacteria and a Fusariura It is

still uncertain which of the two agencies causes the disease.

This malady has not been found on any of the American
cotton, but it is somewhat remarkable that it has been noted
on Brazilian cotton. 'Leaf curl', on the other hand, does
not atf'ect the Brazilian type. It is noteworthy that
Brazilian cotton bears several botanical characteristics

suggesting a relationship with the native variety. It is

believed that the modern conception of biological forms of

fungi (notably in regard to the parasitism of the rusts and
mildews) seems to find illuminating additions in the case of

these cotton diseases in Southern Nigeria.
There is much in biology that lies beyond the microscope.

A note appears in the Erjieriment Station Record

(July 1913) referring to some recent observations carried out

by Bateson in the Federated Malay States in regard to the

possible occurrence of a bacterial disease of Hevea.

A specimen was found which did not seem to be infected

with any of the common root or stem diseases. The wood of

this tree was discoloured to a depth of about 1 inch, the outer

portions being dark brown. The manager of the estate from

which the tree was obtained, stated that the leaves on the

lower branches died suddenly, as though they had been

scorched by fire. This cor.dition spread rapidly, and within

three days' all the leaves on the tree were dead. The malady
is possibly induced by l^cteria.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
Business in Mincing Lane, not onlj- in drugs and spices

but in general produce also, has been of a normal character

for the season of the year. July and August being the chief

holiday months, very little business is anticipated, and the

month under review, has passed with very few e.fceptions to

the rule, either in the extent of business, or in prices realized,

the exceptions being a plentiful supply of Cassia Fistula at

the beginning of the month, and a consequent decline in the

prices realized. Mace also, in the middle of the month

dropped from Id. to 2d per tti. on previous prices. The

following are the details affecting West Indian products.

GINGER.

At the first spice auction on the iind of the month the

offerings amounted to 531 bags and 14 cases, all of which

were bought in at the following rates. Brown rough Calicut,

good medium and bold 38.s. medium part shrivelled 35s.,

limed cut tips 40s., and washed rough CVichin 29.s-. to 30.v., per
cwt. A week later nainely on the 9th n fe.w ssles of Calicut

were etiected. Cut tips fetching '32s. 6d
,
and biight cuttings

35s. Bold was bought in at 85s., medium at Go.--, and small

cut at 42s, 6d. Brown rough Calicut was also bought in at

35s. and washed rough Cochin at 30s.

NUTMEGS AND MACE.

The first sale of the month opened on the 2nd with

201 packages West Indian nutmegs which were sold at the

following rates: 66's, 5|c?., 80's to 90's, 4W. to 5d
,
92s to

9S"s, ihd. to i'ld., 100s to llO's, Ud. to"5d, and 147s, 'jd.

These prices were from
|rf.

to Id. lower than previous prices.

On the 10th of the month the sales amounted to 650

packages of West Indian, which opened at easier rates, but

later became steadier. On the 23rd, 805 packages were

brought forward and sold, fiO's to 67's fetching 5d. to Shd.,

70's to 80's, 5d. to 6hd., 81's to 90's ihd. to b\d., 104's" to

114's, 4|rf. to 5d, 126's to 136's, i^d. to 4fd and 145's and

164's. ikd. 'rhirty-four packages of ]']astern were also dis-

posed of at the following rates: 58's to GS's, Id. to 9d
, 78's

to 95's, 5'/. to 5hd. and llO's i'^d. At the last auction on

the 30th 114 packages West Indian were offered and sold at

prices varying but slightly from the preceding

Mace was represented at the first spice auction on the 2nd

of the month by 64 packages of West Indian, all but one of

which sold, fair to good reddish fetching 2s. 2d. to 2s. M.
per tt)., dark red 2s to 2.<. Id. and broken Is. Ctd. to Is lOd.;

on the 9th of the month 213 packages of West Indian were

brought forward, 200 of which sold at 1'^. to 2d. lower, for

mixed sorts, while good to fine realized full prices; fair to

pale fetching 2s. 5d. to 2s. 6d
, pale and reddish 2s. 2d. to

2s. 3d. and dark to fair reddish Is. lid. to 2s. Id. and
broken Is. 6d. to Is. 9c?. per lb. At the auction on the 23rd

the offerings amounted to 199 packages of West Indian all

of which sold at from Is. 9(^. to 2s. od. for fair and broken

at Is. 5c?. to Is. Id. per lb. At the last sale on the 30th only
29 packages of West Indian were offered and sold at prices

varying but slightly from those of the previous week.

SAESAPARILLA.

At the first drug auction on the 10th sars.aparilla was
almost a neglected commodity, native Jamaica being the

only kind represented, and thi.s only by 12 packages,
none of which, however, found buyers, the whole being

bought in at 8d. to 10(/. per lb. for ordinary pale red and

yellow. It was stated thai privately 2s. per Ui. was asked

for a limited quantity of giey .Jamaica, and the same price
for Lima. At auction nn the 24 th, the offerings were as

follows: grey Jamaica 20 bales, native Jamaica 37 bales,

and Lima Jamaica 3 bales. The whole of the former were

disposed of, fair to good fibrous fetching Is. 8d. to Is. lOd.

per ft).. Is. 7d. for ordinary roughish, and Is id. to Is 6d.

for sea damaged. Of the 37 bales of native Jamaica only
3 were disposed of, good red realizing 10c/. per lb. and fair

red pre.ss packed M The 3 bales of Lima Jamaica were

unsold.

C.\SSIA FISTULA, OIL OF LIME, ANNATTO SEED AND

TAMARINDS.

In the early part of the month it was reported tliat

East Indian cassia fistula was both cheap and abundant,
15s 6d. per cwt. being the price quoted for good quality;
at auction on the 24th, 14 packages were offered, but 4

only found buyers at 17s. 6c?. per cwt. for good stout

West Indian. It was reported at the beginning of

the month that the supplies of distilled oil of lime

was becoming rapidly exhausted at 3s. per ft). At
the close of the month, however, 2s. 9d. was the

price quoted for good West Indian distilled, at the

drug auction on the 10th 49 bags of fair bright
coconada annatto seed were brought forward and the whole

disposed of, fair bright fetching 4c?. to i^d., and country

damaged 3d. to 3 Jc?. per ft). At auction on the 9th, 1 1 barrels

of tamarinds from Montserrat were offered and sold at 14s. per
cwt. for fair darkish in bond. At the last auction 48 packages
of West Indian were brought forward, 7 only of which found

buyers at the same rate for dry Montserrat namely 14-. per
cwt. Twelve packages of fair juicy Barbados were bought in

at 1 7s. in bond. p]ast Indian were reported to be exceedingly
scarce.

DEPARTMENT NEWS.
The Imperial CoimmissiDner of Agriculture is

expected to arrive in Barbados, from duty leave in

England, on October 6, 1913.

Mr. P. T. Saunders, M.R.C.V.S., Veterinary Officer

to the Department, returned to Barbados, from

St. Vincent and the Leeward Islands, on Atigust
2(3, 1913.

Mr. W. Robson, Curator of the Botanic Station,

Montserrat, arrived in Barbados on August 25 by iho

R. M. S. 'Trent', en route for ^Montserrat aftei' three

months' leave of absence spent in England.

It is itated in the Voice of St. Lucia (July 5, 1913) that

the Agricultural Superintendent in that island conducted the

examination during 1912 in the primary schools of the

Presidency. The examiner urges that more practical work
should be done, and that the scholars be given opportunities
to do things, and not only hear about tbem.
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MARKET REPORTS.

London.—The West India

August 12, 1913; Messrs.

August 1, 1913.

Committee CiKonLAE,

J:. a. de l'.v.*3 i Co.,

Abrowroot— 3('.

Balata—Sheet, 2/10; block, 2/- per It.

Beeswax— Ni> c|uotatiim.s.

Cacao—Trinidad, 70/- to 77/- per cwt. ; Grenada, 64/-

to69;-; Jamuica, 63/- to 68 (5.

Coffee—Jamaica, 56/- tn 62 -.

Copea—West Indian, £:!3 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, iohd, to 20rf.

FauiT—No quotations.
Fdstic—No quotations.
OlMGER—Very (|uiet, 37,- to 62/- in-v cut.

TarNGLASS—No quotations.
Honey— 30/- to 37/6.
Lime Juice—Raw, no (luotationv: concentrated, £25:

otto of limes (hand-pressed), 15/.

Logwood—No quotations.
Mack— 1/11 to 2,6.

Nutmegs—iid. to 4jrf.

Pimento— Quiet, 2J(/. to 2i'rf.

BcTBBER—Para, fine hard, 3/9; fine soft, no quotatioui>;

Castilloa, 2/4 per lb.

RtTM—Jamaica, 2/4 to 6/- per gallon.

New York,—Messrs, Gillespie Beds. <& Co., August

t, 1913.

OaoaO—Caracas, 14c. to 15c.
; Grenada, 14c. to 14jc;

Trinidad, 14c. to 14ic.; Jamaica, 12c. to 14c.

Ooco-NDTS—Triniilad and Jamaica, selects, $39 00 to J41 '00;

culls, $20-00 to $27-00 per M.
Coffee—Jamaica, 10c. to 13c. per ft.

Ginger— 7^c. to lOic. per lb.

Goat Skins—Jamaica, 50c.; Antigua and Barbados, 46c. to

4.Sc. ; St. Thomas and St. Kitts, 43c. to 45c. per lb.

Grape Fruit—Jamaica, $2 CO to S3 50.

Limes—S2-00 to $4o0
Mace- 46c. to 53c. per ft.

Nutmegs—llO's, 12c.

Oranges—Jamaica, 81 00 to 81 75
Pimento— 4

1 c. per ft.

Sugar—Centrifugals, 96*. 3-73c. per ft. ; Muscovados, 89*,

3-23c.; Molasses, 89°. 2-9Si.-. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant 4 Co., August 18,

1913.

OaCao—Venezuelan, no quotation^; Trinidad. $14-00 to

S14 75.

Coco-nut Oil—$r.'!l per Imperial gallon.
Coffee—Venezuelan, 15ic. per ft.

Copra-$5 -_'5 per 100 ft."

Dhal— $4-75 to $5 on
Onions—$l-75i-. to $200 per 100 ft.

Peas, Split—$0 20 to $<i-25 per bag.
Potatoes—Knglish, $1-75 to $2 20 per 100 ft.

Rice—Yellow," §5-45 to $5-50; White, $5-30 to |u-40

per bag.
Sdoar—jVmorican crnshed. no quotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

August 23, 1913; Messrs. T. S. Garraway <i: Co.,

August If), 1913.

Arrowroot— $6 00 to $700 per 100 ft.

Cacao-$15-011 per 100 ft.

Coco-NUTs—$18-00
Hay—$1-50 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $8200 to $8500
per ton.

Molasses—No Quotations.
Onions—$2 25 to $3-00 per 100 ft.

Peas, Split—$5 00 to $550 per bag of 210 ft.; Canada,
$4 00 per bag of 120 ft.

Potatoes—Nova Scotia, $3 00 to $3 75 per 160 ft.

Rice—Ballam, $510 to $540 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wieting >Se Richter, August

in, 1913; Messrs. Saxdbach, Parker & Co.,

August If), 1913.

ARTICLES.
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Publications on sale of the Imperial Department of A.griculture
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 n, III, IV, V, VI, VII, VIII, IX, X, XI and .\ II:—Price 2s. each

; Post free 2s. 8d, where complete. (111, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 and •_';—Containing Papers on sui;.\r-oane e.\peeiment.s in uiutisii i;imana, prepared

for the recent Agricultural Conference, comprising:
—Sugar-cane Experiments in British Guiana, By

Professor J. P>. Harrison, and others; Part I— Introduction; Part II.—-The Composition of the Soil-water

as affected by Cultivation and Manuring of the Soil; Part III.—The Manuring of the Sugar-cane;
Part IV.—The Etiect.s of Cultivation and of Manures on the Soil of the Manurial Experiment Fields;
Part V.—Varieties of Sugar-cane.

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 re.sults of the experiment work
on sugar-cane and manures, the full ofEoial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2ti.

in 1900. No, 3, price 2rf.; in 1901, No. 13, price 4rf.; (17) Genera! Treatment uf Fungoid Peats. Price 4ci.

in 1902, No. 19, price 4(?.;inl9iW, No. 26, pnceid.; (18; Recipes for Cooking West Indian Yams. Price 2rf.

in 1904, Nc. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price -id.

in 1903-5, No. 40, price 6d
;
in 1904-6, No. 44, price 6rf.; (34) Notes on Rabbit Keeping in the West Indies. Price 2?.

in 1905-7, No. 49, price 6d.
,
in 1906-8, No. 59, price 6(£. ; (35) Information in regard to Agricultural Banks. Price -i'L

in 1907-9, No. 62, price 6d.; No. 66, price Qd. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leewafd islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2rf.

; in 1903-4, No. 33, price 4d.; tiona. Price 2(i.

in 1904-5, No. 39, price 4rf.
;
in 1905-6, No. 46, price 4d.

; (45) A B C of Cotton Planting. New and Enlarged Edition.
in 1906-7, No. 50, price 4d.

;
in 1907-8, No. 56, price id. ; Price 6d.

in 1908-9, No.* 63, price 6rf.; in 1909-10, No. 67, price 6(i. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. 30 price id.; in 1903-4, No. 36, price id.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, pricB id. ; in 1905-6, No. 47, price id.
; (58) Insect Pests of Cacao. Price id.

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.; (60) Cotton Gins, How to Erect and Work Them. Price id.
in 1908-9, No. 64, price id.

;
in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

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

General. (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (72) Lime Cultivation in the West Indies.

id.; Part II., price 4rf. (7:^) Root Borers and other Grubs in West Indian Soils.

The above will be supplied post free for an additional charge of ^d. for the pamphlet? marked 2d., Id. for those

marked id., and IW. for Nos. 40, 41, 44, 4.5, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

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

3t. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

Ifisned—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these voluiaea

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 he addressed, to the Agents, not to the Department.

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

—
London: Messrs. Dulau it Co., 37, Soho Square, W. St. Vincent; Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Ltd, Broad Street. Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewatek, Roseau.

Street, Kingston. Jfontserrat : Mr. W. Robson, Botanic Station.

£n!(isA G'utanci.- The 'Daily Chronicle' Office, Georgetown. Annaua: Mr. S. D. Malonb, St. John's.

Trinidad: Messrs. MniR-MARSH.t.LL i Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aoenoy, Bassetern,

Tobago: Mr. C. L. Plaoemann, Scarborough. IJevis : Messrs. Howell, Bros., 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 aad general use

OhlendorJGT's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons eacli.

Special quotations made for eocjwrl trade

on apj>/icatioii to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

SPACE FOR ADVEKTISEMEXT.

JUSr ISSUED.

WEST INDIAN BULLETIN
(Vol. XIII, No. 3.)

Containing Papers on hii!bi:i: am> Mislkll.vnixus

SuiuKiTs, prepared for the recent Agricultural Conference,

comprising:— Kuiii'.EU: Rublier E.vperimonts in Trinidad and

Tobago, bj- \. K. Collen.«; l!iil)ber Kxperinients in P,rilish

Guiana, by Profe.-sor Hani.son and others; Castilloa Itubber

in Dominica, by Joseph Jones and G. A. Jones; Notes on
Cultivation of Para Rubber, by F. Evans; Note on the

Present Position of Kubber in Grenada, by G. G. Auchinleck,
B.Sc. F.CS; iiubber Cultivation, by Dr. P. J. S. Cramer;
MisciiLi.ANKOus; Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by
H. S. Shrewsbury, F.I.C; .Milking Capacities of the Trinidad

(jovernnient Farm Cows, by Herbert \,. Shrewsbury; The
Profitable l!reeding of Horses, by J. I, Sliaiinon, |).V.M.

Printed at Office of Aqricidtural Rej^oi'ter, 4 High Street, Bridgetown, Barbados.
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mmim SERVICES
West Sndies

Southampton & New York,
I'ORTS OK CALL.

BARDAIiOS, TrinidaiJ (for Damerara, Tobago. Grenada.
St. \ incent, St. Luci^. Dominica.' Montserrat, Antigua,
Nevis k; St. ICitts. Carupano, Pampatar & La Guaira).

Pueriij Colombia, Car;ag3na. Colon (for Pacific Ports). ___^,

Jairiaica & Antilla. '"^

NEW YORX to BERMUDA.

Also from Southampton, Cherbourg & Liverpool to

iraziS, Uruguay & Aj'gentSna,
Via Spain. Portugal, Madeira & St. Vincent.

From London to

STRAITS, CHINA & JAPAN,
Via Egypt & Ceylon.

R.M.S.P. YAfcHTING CRUISES to

MOROCCO, WEST INDIES, NORWAY,
Mediterranean,
Holy Land & Egypt,

By "ARCADIAN,"
June to December.

Canary Is.

& Madeira,
Fortnightly
from London.

Fortnightly

Sailings during

Winter Months.

—> m»» <

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorgate Street, London.

)

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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INSECT PESTS
OF THE

LESSER ANTILLES.
BY H. A. BALLOU. M Sc. ^

Entomologist ox the Staff of the Imitkial Deiaktmext of Agriculture.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This gives mainly a popular illu.strated account of the chief insect pests in the Lesser Antilles, presented, with

an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects,

Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the

Houseliold Hiid Pests of Stored Products, The Control of Insects, Insects and their Xatnial Kneinies. The information

is contained in 210 pages, illustrated by over ISO figures.

To k obtained from all agents for the sale of the publications of the Department,

price Is. 3^/., post free h, Id,

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Pine-apple Culture

Miscellaneous Economic Plants

Sugar-cane Culture

Tobacco Culture

Fertilizer Guide

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

IVE SEND IT FREE.

GERMAN KALI WORKS,

Port-of-Spain,

Trinidad.
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Demand for Agricultural Literature.

:'HE chitf difKculty which ])romoters of agii-
' cultural progress have had to face has always

[been—to use a popular phrase—the dit+i-

culty of 'getting at' the people. Unlike that of most other

industries, agricultural work is -cattered; there is little

opportunity for personal intercour.se, and representative

meetings can only be brought about by those interested

making considerable sacrifices a? regards time and

trouble, and not infrequently as regards money also. lb

has become a problem, then, amongst the various

Departments and other institutions interested in

agricultural advancement, to say exactly how informa-

tion and advice can be most satisfactorily dissemi-

nated. The appointment of instructors and in-

spectors has been one line of action that has

been taken for the diffusion of knowledge and

advice: It is a line which is undergoing con.siderable

develoijment, for it has been found that practical demon-
stration is more certain to impi-ess than a mere written

description, and that a quiet conversation and the

discussion in a common-sense way of the pros and cons

of any case in which improvement is desired, will lead

quicker to more concrete results than correspondence
and printed articles.

Although in many of its aspects, the advice

of inspectors and the information of instructors

calls for a great deal of support, it is generally the

case that an efficient staff of this kind is out of the

question in most places owing to the high degree of

expenditure which it involves. So that under most

circumstances the diffusion of knowledge in agriculture

depends upon other agencies, the most important of

which is the issuing of publications.

The reason for approaching this subject has really

arisen through the announcement of suggested changes
in the plans of the Secretary of Agriculture of the

United States, as regards that Department's pub-
lications. The matter lias been dealt with in som«

detail on another page in this issue. The point which

the announcement raises is a very important one, and

it is this: that in the indiscriminate publication and
distribution of agricultural literature there must neces-

sarily be a great deal of waste. Even amongst pub-
lications of a very practical kind this will occur,
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To a fruit-grower, for instance, publications dealing,

say, with cattle feeding, are of little concern. Of

much less interest will a description of the methods

and results of scientific research be found, mainly

because the lay reader is unable to understand their

meaning and significance. It will be seen that a waste

of this kind does not occur where a Department, by
means of travelling officers, is in close contact with the

agriculturist. Hut it need not occur either, as regards

contact by means uf publications if things are properly

thought out, and the distribution organized to meet

the demands of different sections of the community.

After all agricultural publications are food f^r thought

just as meat and bread are food for the body. This

is an age of quick feeding and economies, and things

must be easily digested.

This tendency has been a part-cause of a movement

in the direction of popularizing agricultural 6-cicnce. and

pro\ided due accuracy and system be retained, good

resulr.H should be effected by it. The expression of

scientific results in popular terms leads to an incre.ise

in the number of individuals interested in the subject,

and the matters find a satisfactory reception. < >n the

other hand, it must be remembered that the populariz-

ing of science is at best but a palliative, for it does

not tend to encourage education, since it helps to make

things go on easier without' it.

This leads to the consideration of an interesting

aspeco of the influence of publications in agricul-

ture—their educational influence and their effects

as regards the mere provision of facts.

Although in their o.vn wny invaluable for purposes

of reference, and for enabling investigators to keep

'up-to-date', the value of such publications as the

Experiment Station Record, the Month l;/ Bullet in of

Agricultural Intelligence and Plant Disea.se-s- and. as

a third example, the Redrew of Economic Entomolniji/—the value of journals like thtse is not so much educa-

tional as instructional. The same criticism applies to

some extent, even to journals which make no pretence

to be scientific. For example, many of the Australian

agricultural publications, and, to come nearer home, thi'

Journal of the Jamaica Agricultural Society. These

set out to provide the planter with solid facts so that

he can stand, as it were, in the middle of the field with

the journal in one hand and point with the oth<r until

the described operation is brought to a close. There is

no occasion to think and no risk of going wrong. It is

admittedly useful; but it is, or should be, only part of

a system. And that is what the United St.ites i )cpart-

rnent sees. As well as .scientific summaries, scientific

papers and farmer's bulletins, theie should be publica-

tions which have a broadening effect upon the mind, the

function of which is to circulate new ideas and bring
forward little-known customs obtaining in other parts

of the world. The modification of the Ycarhool- into

a volume of popular articles of the magazine type
is a recent admission of this necessity.

At the risk of creating a wrong impression, refer-

ence may, in the present connexion, be made to the

editorial policy uf the Agricultural Ncirs. This policy

has always been educational. Not infrequently criticisms

have been levelled at it, to the effect that the greater

portion of matter in this journal is taken from contempo-

rary sources. The same objection would obviously apply
to those summarizing publications referred to above

whence the criticism is reduced to the extreme of

absurdity. However, as a positive defence, constant

effort is made in presenting information, Xo regard it

from the West Indian point of view, and although
this journal tells what is going on in the Tropics
rather than directly what to do there, it is in this

policy that what little educational value it has

must lie.

There is no reason for, and every objection against,

a sugar-planter restricting his reading to specialized

literature like the numerous sugar journals, and the

same thing applies to rubber growers and the various

journals devoted to that industry. This is an age
of not minding ones own business: the progressive man
takes care to mind other peoples' as well. And in

this respect, the different sugar and rubber journals

are, in one way, of \ ery great value since they help to

reriect the market and the demand of consumers—
the external economic side of agriculture which,

again, it may he pointed out, the Agricultural
Ncivs endeavours not to neglect entirely. Finally, the

view may be expressed that although an agricultural

journal may not be widely read bv the practical man,
that does not mean to say he is unaffected by it.

The journal will be read by agricultural officers, in

personal contact with the practical man, and the

knowledge will diffuse, though it be only through
the medium of casual conversatioi:.

Summarizing the views that have been put forward

above, it is seen that the dissemination of information

in agriculture is more likely to be effective quickly if

done verbally, but that from the extensive rather than

intensive nature of rural life, this is practically impos-
sible, particularly in the 'Iropics, without being

supplemented by publication work. Jiroadly speak-

ing, there are three distinct kinds of demand for
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agiicultiual literature; the person interested in science

asks for accounts of scientific research: the ]iurely

practical man wants useful facts connected with liis

particular kind of industry; whilst there is a general,
but limited demand for popular writings of all kinds

dealing with agricultural progress. In meeting these

demands care must be taken not to make things too

easy, otherwise there is a tendency created which may
have a retrogressive influence on rural education.

In endeavouring to reach tiie practical man there

is no royal road; simplicity, acnuraicy and a light pen
will make headwaj; but the underlying effort should

be to awaken initiative on the side of the worker,

after which it will be found possible to raise gradually
the general standard, and to simplify many of the

present systems which incur so much expense to the

gem ral public.

A STRANGE MIGRATION.
An almost unprecedented incident occurred in November

1911 ui 1 he islands off the coast of Peru. For some unac-
couniabe reason the whole of the birds on which the

deposition of guano is dependent, forsook their nesls and

newl^ hatched young. Millions (A nests containing many
millions of dead birds were thus forsaken. An investigation
into the cause of the departure is described in T/ie Tiuit^

(July 25, 1913) based on the observations made by Dr. H. ().

Forbes, appointed by the Peruvian Government to investi-

gate the matter.

I'KOBABLK CAlsi:.

It appears that shocks of earthquakes arc not uncommon
in these islands and the birds which live there are always
greatly ulurmed when such disturbai;ce occurs It has been
surmized that the cause of the jiresent exodus was an

exceptionally severe shock. It has not been possible to say
in what directions the birds migrated, and although they
began to return in February and March 1912, they did not

resume breeding, and constquently the guano of that season

was lost because a very large amount of the deposit take)

place during the time of breeding.

r>ErUL SPECIES.

There are about eight species of birds which are valua-

ble as guano producers. The most important of these is

Bougainville's cormorant, whose chief nesting place is the

Chincha islands. Here millions of the birds breed during
February.

The going and coming of the animals is said to b«
a marvellous spectacle, and the noise which they make is

hardly less remarkable. At times the sound is like the sough
of the sea, and at others it re.sembles the sound of a great
crowd, all the members of which are talking at once. Next
in importance to the bird just mentioned is the Pelican

(Pelicniiv.!! thagtis). These birds also ne.st in enormous
nocks but do not assemble so closely as the cormorants do.

In the nesting season they live in the same areas, and the
two species seem to be able to exist harmoniously in close

proximity. Besides this bird, there are two other species
of cormorant which occur in smaller iiumbers but are still

of considerable value. These are the sea crow and Gaimards.

cormorant. The next most important guano Inrds are
mostly found on the Lobos island. These are two species of
gannet, and together with the pelican are the chief pro-
ducers of guano on these islands. Flocks of gannets
numbering from 10,000 to 20,000 at a time may be seen
diving and then rising high into the air. They go d.vvn
Hke so many rockets into the sea, which is ploughed up as
if a fusillade were being fired into it.

A IIE.\LTliy Ari'ETITE.

No less remarkable than their power of flight is the

appetite of these birds. ICach one will eat from 8 lb. to 10 tt».

of fish a day. Dr. Forbes carried out a rather interesting
experiment in which he kept a number of them in captivity
and fed them to determine how much guano would be
produced on a diet of a certain kind of tish. In this way it

was possible to determine the total deposits for, say, four years,
and from that estimate the ornithologist was able to divide
the whole of the guano archipelago into zones. The idea was
to protect the birds with a view to allowing them to deposit
and to have a rigorous close season, in each of four years.
Only one zone will be worked every year, thus leaving
a period for recovery.

PRACTICAL SUCGESTIOXS.

Apparently there is little fear of the birds not returning
in time; but to encourage this, Dr. Forbes put forward the
useful suggestion that endeavours should be made to remove
the sharp points of the rooks upon which the birds alight,
thereby increasing the surface area.

As well as breeding on the larger islands, the birds visit

the smaller and more precipitous ones as well. The difficulty
in collecting guano from such situations is obvious, but
Dr. Forbes believes that an enormous new collecting area

might be added to that already existing by the general
adoption of the expedient proposed by him. in the case of
these small and very rugged haunts.

The Adulteration of Arsenate of Lead and
Paris Green.—An interesting case concerning the adulter-
ation and misbranding of tlie insecticide arsenate of lead, is

referred to in a CiVcular issued under the Insecticide Act of
1910 of the T'nited States Department of Agriculture.

In this it is stated that the substance in question was
labelled: '.") lb. net weight new process arsenate of lead—
Guaranteed to contain not le>s than 12J per cent, of arsenic
oxide—Not more than a half of 1 per cent, water soluble
arsenic—Sold for insecticide purposes.'

An analysis of specimens of the article by the United
States Department of Agriculture showed that it contained
arsenic in water soluble forms equivalent to more than
75 per cent, of arsenic oxide [As^O-], and that the sirlicle

contained lead arsenite. Adulteration of the ariicle was

alleged in the information: (1) in that the article contained
arsenic in water soluble forms equivalent to more than 75

per cnt. of arsenic oxide, and (2) that a substance, namely
lead arsenite had l>een mixed to injuriously effect its i|uality
and strength. The court iinpo.sed a fine of i^oO and cost.

Another instance of a similar nature recorded from the
same source was a fiudulent transmission in which parcels
of Paris green were sold under weight.

Cases like the above will be of interest to West Indian

cotton-growtrs and will serve as a warning against imposition
in the West Indies by these particular species of fraud.
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FRUIT.

FERMENTATION OP CAUAO BY
MECHANICAL MEANS.

In a note on the above subject in the Munthb/ JJullttiii

of Agricultiirnl Intelli;/eiice and Plant Di:<ia!:is (July 1913)
the fact is remarked upon that the cacao-making industry has

to deal with an extremely variable product owing to the

ditliculty of regulating the changes which take place daring
fermentation. The investigation to which the information

relates had for its particular object the rendering of cacao

preparation more systematic and less ditlicult. It is pointed
out that the object of fermentation is to destroy the sweet

mucilaginous pulp which adheres closely to the beans of the

fruit, and to produce useful chemical changes in the kernel.

It %vas found that present methods of fermentation could be

modified with advantage by using a mechanical process for

removing the pulp after a preliminary treatment of the fruit

with a weak alkaline solution. The fresh beans were macer-

ated for some hours at a temperature of 45°C. to 50'C. in

a 1 per cent, solution of sodium carbonate. The mass was

left in a warm, damp place until the pulp had undergone
sufficient change. Although satisfactory in most ways, the pro
cess had a great disadvantage in that it provided an oppor-

tunity for the development of moulds, and for this reason

fresh investigations were started with a view to sterilizing

the seeds. 15y the simple action of steam under slight

pressure, seeds were obtained which, after the pulp had been

removed mechanically, presented an excellent appearance.
The sterilized seeds were reduced to a powder, and by means
of different kinds of tests it was concluded that it was possible

to induce changes in this sterilized cacao powder in the

laboratory which are almost equal to those which occur in

the course of the present method of preparation as practised

in the countries where cacao is grown. It is believed that

cacao growers would derive considerable benefit by adopting
the method experimentally at first with a view to comparing
it with processes already in vogue.

PROSPECTS OF TBE FRUIT GROWER
IN UPPER EGYPT.

In one of the Eighteenth Dynasty temples at Karnak

may be seen, carved in stone, groups of fruit trees and their

produce, and here also mummified fruits are frequently found

buried with the dead, demonstrating the fact that in Egypt
the fruit industry was assiduously carried on, no doubt in

a paying and scientific manner, 3,000 to 4,000 years ago.

At the present time the reverse is the case. Egypt

neglects the cultivation of fruit. As is pointed out in the

Journal of the Roi/il &>ciety of Arts {kwgwst 1, 191.'j), there

is little reason for this state of affairs, for in few countries

are the soil and climatic conditions more favourable for the

cultivation of fruits than in Upper Egypt. The land is

particularly cheap, whilst labour is also plentiful and inex-

pensive. There are at present no pests and diseases to con-

tend with.

It is stated that the country is particularly well adapted for

the growth of the vine. This cultivation is already carried on

in Upper Egypt, and is said to prove so profitable that a net

yield worth over £100 per acre is not uncommon—and this

from the ordinary grape vine without the aid of those

scientific efforts so necessary to the production of good fruit.

The conditions are also said to be ideal for citrus growing:

1-^mons yielding two crops annually, and thedemand for oranges
and tangerines being far in excess of the present supply.
Other fruits such a.--, bananas, guavas, grape fruits, pine apples,

papaws and mangoes could be easily grown and dispcsed of

at a high rate of profit, and it also pays to produce in this

country sultanas, muscatels, peaches, nectarines and apricots.
Muscatels are dried in the sun and pay the purchaser yearly

up to £200 per acre; orange groves yield about £12.5 per
acre. An English company is reported to be about to take

up fruit farming and irrigation on a large scale, for which, at

present, they are inviting financial support. In conclusion

it is of interest to note that the annual imports of fresh fruits

into Egypt is valued at upwards of £200,000, and of dried

fruits £300,000. These latter have to pay an ad valorem,

duty of 8i per cent,

EFFECT OF FERTILIZERS ON THE
QUALITY OP CITRUS FRUITS.

It is generally admitted that citrus fruit, in common
with other crops, remove certain elements from the soil, and

that those must eventually be replaced if production is to

be sustained at its original level. As is pointed out in an

article by R. S. Cunliffe, b.Sc, in the CuUi Magazine

(August 1913) it is not so frequently recognized that a prop-

erly balanced fertilizer has an eminently beneficial effect on

the quality of the product.
In the course of the article referred to above, several

tables are given in support of this action of fertilizers on

quality. Table 1 presents the results obtained from an

experiment with oranges on the red lands of Havana

province. Plot 1 received no fertilizer. The average weight
of the fruits produced was Gl oz. The appearance of the

fruit was fair but the skin was thin, raggy, very sweet and

insipid. The percentage decay thirty days after picking
was 100. Plot 3, on the other hand, to which was applied,
in the experiment, sulphate of ammonia, 3 B)., acid phos-

phate 8'5 tt), sulphate of potash 4 7 lb. gave very different

results. The average weight of fruit produced was 7'9 oz.

The appearance was good, skin thin, still some ragginess,

juicy, sub acid-flavour, and sprightly The percentage decay

thirty days after picking was only 14.

Similar results to the above were obtained in the case

of other varieties of oranges, and aKo with grape fruits, and

the investigations appear to have established in a general

way, the fact that fertilizers exert an extremely beneficial

action on the keeping qualities and Havour in varieties of

fruits that are naturally weak in these respects.

It is interesting to note that the writer is dubious as to

the beneficial action of mulching—a form of manuring which

has proved so successful in the case of cacao and also for

limes in the West Indies. It is suggested that the defect as

regards the keeping quality in the case of a certain variety

of orange might be attributed to mulching, and the view is

expres.sed that any tendency in this direction might be

counterbalanced by the judicious application of mineral

fertilizers. In conclusion, although it may be admitted that

potash is the dominant ingredient in a fertilizer for bearing

trees, the author is of opinion that the best results, not

merely in yield but also in quality, are obtained only by
a proper balance of the essential elements necessary as plant
food.

Without casting any reflections on the above results, it

would be of interest to know under what auspices the experi-

ments were conducted, and the influence the results have had

in connexion with practical fruit growing in Cuba and

elsewhere.
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VETERINARY NOTES.

COW-TESTING ASSOCIATIONS.
In view of tlie editorial artii'le on the subject of the

control of the milk supply in small communities in the last

issue but one of this journal, (.'ircular No. 17 published by
Cornell I'niversity concerning cow-testing associations is of

considerable interest. In this publication the necessity of

records in the breeding of milch cows is emphasized in

a general way but the most useful feature of the paper is the

description of the Delhi Cowtesting Association in Delaware

County. U.S.A.

Cow-testing associations may be organized in various

-ways, but it is essential that due regard be had to local con-

ditions, and it is essential that a rulinble painstaking officer

he employed to carry on the work. In the case of this

particular association, a table of figures shows that the

improvement of the various herds of cows came principally

through the weeding out of animals whose inferiority was

revealed by the results of the tests made by the association.

It is worthy of note that those herds which were made up of

high yielding animals were capable of improvement as well as

those in which the cows yielded much less.

As regards details of organization, it is stated that the

most feasible method is for say twenty-five stock owners to

form an association. Each owner must agree to weigh the

-milk of each cow every day, and the tester must examine the

milk of each cow at least for one day of each month. The

inspector himself may visit the several estates in turn and

take samples, or the owners themselves may forward samples
to the central station. The fat production of each cow for

the month and records of food consumed, are recorded regu-

larly and sent to the owner on special printed forms.

The apparatus required at the central station consists

-principally of a Babcock tester, and according to the publi-

cation under consideration the cost of this apparatus together
with the wages of the inspector for one year would be about

•5700.

Before a cow-testing association is organized each person
who intends to join should sign a definite agreement to that

ertect in order that they may be no misunderstanding.
In the West Indian islands the organization of a cow-

testing association might best be undertaken by the agricul-

tural societies; on the other hand, the institution might

equally well be a Government one. In any case the details

of organization would be the same. The greatest efficiency

would result if the inspector carried on his duties under the

general direction of a veterinary officer.

DANISH TUBERCULIN UNIONS.
For some time, in Denmark, •.he value of Professor

BaDg's sj^stem of tuberculosis eradication has been

recognized by live stock owners: Of recent years,
societies basing their regulations for membership on his

principles have been founded, and the following rules

are typical of their class:—
1. To become eligible for membership the farmer

must have had his cattle inoculated '.vith tuberculin.

2. He must divide his stock into two herds: one

reacting, the other non-reacting.
3. He must keep the herds in distant cowsheds, and

provide them with separate pastur.ige and attendants. If

.^possible, they should be isolated on diflferent farms.

-I. He must thoroughly disinfect the cowsheds,

troughs, and all utensils used by the non-reacting herd. ,

•5. He must have his healthy herd inoculated with
tuberculin every six months.

6. He must remove the calves of the reacting herd
and feed them either on milk from the non-reacting herd or
on pasteurized milk.

7. He must not add any calves to the healthy herd

except those which have given non-reacting symptoms to the
tuberculin test made when the calves are some days old.

8. He must not add any cattle bought at a market
to the healthy herd without previously submitting them to

the tuberculin test.

9. He must sterilize the milk of the tuberculous
cows before using it as food, either for man or beast.

10. He must immediately get rid of the reacting
animals that show clinical symptoms of the malady.

EYE WORM OF CHICKENS.
The Hawaii Agricultural Experiment Station has

recently issued a Press l)ulletin(No. 43) which deals with tha

.subject of the disease of chickens known as eye worm. Tha
malady shows itself in the form of an inllamed eye from
which there is e.xcessive tear secretion due to the presence of
small thread-like worms .some 10 to 18 mm. in length. Tha
irritation may cause death in the case of very young birds.

OCCUR.S IN TUB WKST INDIES.

The name of the particular organism which causes the
disease is O.ei/sjnrura Matismii, commonly known as Manson's

eye worm. It has so far been observed as a parasite only ia

the eye of chickens and fowls, although they are aboat;.

thirty-eight species of eye worm which have been found ia
the eyes of forty-three diHerent species of wild birds ia

different parts of the world. The species under considera-

tion has been reported as occurring in China, Brazil, Maur-

itius, Jamaica, Florida and Hawaii. In tdl the localities

so far reported on as l>eing infested with the worm, tha

organism is found only near the seashore, though its wide
distribution would lead one to think that it occurs in most
districts in tropical countries.

UE.M VEK.MiI.E LIFE- HISTORY.

The life-history of Oxyxpiruva Jfansoni is of a particu-

larly interesting nature. The eggs of the worm are either

laid in the eye of the chicken from which they are immedi-

ately washed into the throat by the How of tears down tha
tear duct, or else they are set free in the intestines by tha

disintegration of mature female worms which had passed
down the tear duct through the throat into the intestines.

The important point to remember is that the eggs may
pass out on to damp soil where they will hatch. The imma-
ture worm lives until it attains at least one-third of its-

mature size, when it will gain entrance to the eyes of
chickens directly from the soil.

TKE.VT.MENI AND I'UEVENTIOX.

It is stated that the best treatment for the destruction of
the parasite consists in anaesthetizing the eye of the chickea
with a -j-per cent, solution of cocaine, and then lifting tha
membrane and dropping a .5-per cent, solution of creolia

directly into the inner corner of the eye under the membrane.
In view of the fact that in places whore the disease is

common, the soil may contain thou.sands of the larvae of the

eye worm, renders it imperative that means be taken by
applying quicklime to remove the infestation from the soil.

In the case of an epidemic, the birds should be kept;
on dry flooring of such a nature as will permit it to ba
cleansed thoroughly and systematically.
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WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

vrite as follows, under date August 2-"), with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report about 200 bales of West Indian

Sea Island cotton have been sold, including Virgin Isles at

I6'i., St. Croix \6d., Tobago \6d. to lid., Barbados I8d. to

18Adt., and a few superfine St Vincent have also been dis-

posed of on private terms.

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

Sea Island cotton in the Southern States, for the week

fending August 23, is as follows:—
We have only to renew our last quotations in the absence

of any sales.

We quote,

Eitra Fine 280. to 29c. = 16rf. to IGiti. c.i.f., & 5 per cent.

Fully Fine 26c. to 27c. =
14|rf. to 15J<i „

Fine 2.5c. =
IV^d. „ „ ,, „

?^'^*^''"^°^l24c.to26c.
= 13Ktol4U„ „ „ „

in preparation i
' _ .. >f n

Fully Fine
offi 22c

in preparation/"'
Fine off in

jgOc
preparation /

"

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre up to August 23, 1913, were

K.Ha bales, 7,731 bales, and 4,823 bales, respectively.

=
12^^.

= IIH

)i II

SAKKLLARIDES VERSUS SEA ISLAND
COTTON.

A letter has ju.st been received from Mr. John W.
McConnel, of Manche.ster, with reference to the report of

Messrs. Wolstenholme and Holland (.June 30) published in

the A;fricidhiral A'ec'.s, Vol. XII, p. 230. This report makes
reference to Sakellarides cotton, and it is recommended that

in view of its great strength all planters should select Sea
Island seed for fineness.

Thi.s reference to a possible competition between Sakella-

rides and Seal.-iland cotton suggested to Mr. Mcl'onnelthedesir-

ability of writing the letter referred to above. In this communi-

cation, Mr. McConnel proceeds first to point out that during
his visit to the West Indies in 1911, he was frequently asked
for information concerning Sakellarides cotton, and there

was a good deal of alarm less this new and prolific growth in

Egypt should destroy the demand for West Indian. Mr.
McConnel ventured to e.xpress a different view, and to

recommend planters to continue to grow good styles of West
Indian Sea Island. There can be no doubt that to a large
e.xtent the experience of the last two and a b-alf years has

indicated the correctness of this view.

Air. WE.ST INDIAN STYLES KI.VEK ASP I.Ok'UER THAN '.SAKEL'.

In some respects, Mr. McConnel says, 'Sakel' cotton has
worked almost a revolution. It apparently produce.s about

as much lint to the acre as the inferior cottons of Egypt. It

has consequently to a very large extent taken their place, and.

its buying price is kept down about on the same level asi

other Egyptian stjles that will not spin so fine or so strong
a yarn. It has also, .been used to some extent, as Messrs.

Wolstenholme A: Holland say, in place of poor Sea Island

from America and, perhaps, also from the West Indies.

But these Sea Island kinds which 'Sakel' has replaced are

just the style of cotton which it seems undesirable for

planters to grow in any case. Some of the cotton grown
in Florida and Georgia, which is sound and well grown
is perhaps not fine enough to escape the competition
of 'Sakel'. But so far as Mr. McConnel has seen, all

West Indian Sea Island styles are finer and longer than

'Sakel'. That is to say, they are suitable when properly

grown for finer counts than those properly spun from 'Sakel'.

And it is only when they are imperfect
— i.e. when they are

exceptionally wasty, or irregular, or wholly or in parts weak
—that 'Sakel' is able to compete with them.

':<AKEL' INCKEASKS !>EMAND for .sl'l'ERI'IXE SKA ISLAND;

Mr. McConnel's own view remains just what it was,

namely; that the effect of the introduction of 'Sakel' cotton

with its combination of excellence and cheapness, is to raise

the entire standard of the yarns in which it can be used.

And a secondary eftect of this is that in the counts finer

than the 'Sakel' count, users of yarn will want the standard

raised as well: and as Mr. McConnel has said over and over

again in the West Indies, it is just the same characteristics

rf brightness and strength in which the West Indian Sea

Islands have excelled the Sea Islands of Carolina.

( ULTIVATE FOR .SOUNriNESS.

Mr. McConnel, consequently, again urges readers of

this journal, not indeed to strain after exceptional fine-

ness or length, but to cultivate for soundness, regularity
and freedom from waste. These qualities will make the

cotton maintaiii its price, and at the same time tend towards

a greater production of lint, and consequently a smaller

cost of production.*

At the one hundred and fourteenth meeting of the

Council of the British Cotton Growing Association, reference

was made to ;i receipt visit of the Kabaka of Uganda and his

party to Manchester, and a letter was read frora the Secretary
of State for the Colonies conveying an expression of thanks

for the trouble which had been taken to make the visit of

the Kabaka of Uganda an agreeable and interesting one.

All concerned ate confident that the visit of the Kabaka and

his Chiefs will have good results in stimulating the cotton-

growing industry in the Protectorate.

*fii regard tu tlie letter deult with above, the opinion may
be expre.ssed tli.it the (lualities of excellence to vvhich Mr.
McConnel calls attention i\vv inHuence<l very largely by
environment and appear only when .ill the cimditii.ns uf soil

and weather are eminently favcuuiible. An adverse season,
.such as may lie occasioned by r.iins fiilliu',' at inopportune times,
or by insullicieiit [uecipitjition,

will lesull in irregularity, waste

and weakness.
No doul)t tlie excellence of St. Vincent and St. Kitts

cotton is to a large extent dependent on the very friable and

deep soils of these places.
It is probable, that careful seed selection lias done a very

great de.il to iuiprov e West Indian cotton, but however careful

a planter may be, if lie has a bjul season, his cotton is alway.s
liable to siitt'er in quality. In coiise<|uenee of the fact that tho

question raised by M". McConnel lias already attracted

considerable attention n\ the West Indies, it would be of
interest to have the view!< on the sulijeet, of other readers oP
this journal.—[Ed. A.N.]
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AGRICULTURAL ENGINEERING.

THE EFFICIENOY OF MANUAL LABOUR
IN DIFFERENT OPERATIONS.

It was endeavoured in the last issue of the A'lricidlnral

-Vfifs to present as briefly as pnssil)le some of the results

that Professor Max liingelinann obtained in regard to the

•.naxiinuin effort exerted in ditt'erent manual operations. In

continuation of the subject, further series of trials will be

described and a few remarks made in regard to its agricul-

tural importance.
The third series nf experiments consisted in determining

the maximum effort exerted in pulling a two-wheeled cart.

/\

I >
(11)

Fig. 19.

The efi'ort exerted in pulling on the .shafts with both hands

(11) wa.'; 14.5' 33 D).; pulling with the aid of a rope
1.52-59 ft.; pushing the .shafts S,S'OI Bb. The maximum
efforts represented by these figures are much more

feeble than in the other series described in the last

article, where the cross-bar was employed. There is always
,a great wa.ste of energy when pulling by means of shafts

owing to the torsion of the arms at an angle of 90°.

The subjects were next involved in an experiment with

an ordinary wheel-barrow. The weights represented by j». in the

:^irst series (12) and the results obtained were: 13'2 lb and

103-88 lb. (maximum effort); 242 fc. and 111-94 ft.; 3-5-2 ft.

_j/--i'./\

(12)

Fig. 20.

and 107-58 ft. respectively. In the second series (pulling
instead of pushing) the results were as follows: 132 ft. and
109-82 ft; 24-2 ft. and 11642 ft

;
3.5-2 8). and 12038 ft.,

respectively. It will be noted that higher results were

obtained by pulling than by pushing, but it muse be remem-
bered that, in practice, the difficulty "f steering and main-

taining an equilibrium when pulling, are disadvantages which

lend to offset the greater power that can be exerted.

The final series consisted in pushing a trolley. The
results obtained were as follows: (13) pushing 1 ra. -05 above

the track level 136-88 ft.; (14) pu.shing m. -34 above,

11004 ft.; (15) pushing with the foot m. 34 above,

84-22 ft. It will be noticed that the bent attitude causes

"the loss of much effective effort.

PRACXICAL -\SPECTS OF THE SUBJ£< -f.

When we come to consider these results, and those
described in the last article in connexion with manual labour
in the West Indies and Tropics generally, the first feature of

interest which strikes one is the principle of combined action.

This depends on the circumstance that the sum of th»
maximum efforts of a number of men engaged in a certaia

piece of work is much less than the sum of the efforts whea
each is working independently. The familiar habit amongst
the labouring classes to sing whilst exerting combined effort

is therefore seen to have a scientific basis and is to bo

encouraged. Another point of much significance brought
out l)y the foregoing results, is the usefulness of a rope

attachment. In pulling a cart a rope passed round the
shoulder enables a man to exert a maximum effort 12 B>.

greater than would be the case without one. In the VVast

Indies, the tractive powers of men are chiefly used in con-

nexion with the shipment of cargo. The trolley system is

still in vogue on many of the island piers, whilst the hand-

(15)

Fig. 23.

cart is used for conveying sugar and other produce from tho
warehouses. No harm can accrue by bearing in mind, ia

regard to these operations, the results of the tests indicated
above.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with the demand
for agricultural literature. In order to avoid waste

and to increase the effectiveness of agricultural publi-

cations, attention must be given to the requirements of

«]ifterent sections of the community.

1 'iider the heading of Fruit, on page 292. the effect

of fertilizers on the quality of fruit, and the fermenta-

tion of cacao are dealt with, amongst other matters.

On page 29H information wiW be found concerning

jnilk-supply, the eradication of tuberculosis, and
a. disease of the eye of chickens.

Important views regarding the competition of

iSakellarides cotton with W'est Indian types are pub-
lished under Cotton Notes, on page 294.

On page 295, the filial article on the efficiency of

manual labour is continued from the last issue of this

lournal

Useful information is given under Insect Notes,

on page 29'^, concerning the use of flour paste in

spraying.

Under the heading of Rubber, on page HO'S, will

found many useful facts concerning the cultivation

and preparation of the Pora variety.

The Problem ot a Pure Milk Supply.

Professor Rosenau. of Harvard, in his recently-

published work on the milk (juestion drives home the

importance of the subject when he tersely states, 'The
milk problem starts from the cradle and ends with the

grave. Sometimes it leads to an untimely grave'.
The book from which this is taken, is reviewed interest-

ingly in Nature (July .31, Ifilo) but a statement is

made in the review to which we must take exception.
In referring to the subject of the mixing of'

milk from several cows, the reviewer states: 'this the
author says is desirable, as it furnishes a more unifornii

product, and tends to dilute infection if present; this

the trainers of liills in this country might note.'

In a recent editorial in this journal, the desirability
of mixing milks was advocated but with certain

reservations. From the point of view that mixing
furnishes a more uniform product, the practice is to be

encouraged and agreement may be expressed with the
views of Nature and Professor Kosenau. But as regards
the dilution of infection, and particularly tuberculous

infection, mixing is to be condemned. The infection is

diluted it is true, but unfortunately at the same time it

is more widely distributed, whilst the reproduction of the

pathogenic germs in the milk will soon tend to render
all infected supplies equally dangerous. And even dis-

regarding the natural increase of the germs, it does not;

appear to have been demonstrated that children, for

instance, are positively able to resist infection below

any particular degree of intensity.-^——

St. Vincent and Artificial Manures.

It is somewhat regrettable that .Air. F. O. Davies,.

of Trinidad, was unable to give a less distorted descrip-
tion of agricultural conditions in St. Vincent in an
article on the subject recently published in the Cuha-

Magazine (August 1918). In the first place the

sub-heading to the article Sugar: Arrowroot: Cotton:
Primitive methods—is misleading, in view of the fact

that, in order of importance, the positions of these

crops is the reverse of the abo\e arrangement. Again,
although amongst the peasantry tne methods nf cultiv-

ation may, in some respects, be primitive, the general

organization of the qotton and arrowroot industries is

a model in many ways, even to Cuba and Trinidad.

A spirit of co-operation is very much in evidence
in St. Vincent, .and partly in consequence of this, the

island can maintain the uniform production of the

highest grade of cotton in the world. Furthermore the

recent resolve of the St. A'inccnt Arrowroot Association

to hold the 1918-14 crop for Kngland at 8}(/. perlb-.
can hardly be regarded as a ]iriniitive procedure

P>ut Mr. Davis is unacquainted with, or else ignores
such facts as these. The fundamental aim of the article

appears to be to increase the use of artificial fertilizers

in the island. Speaking with regard to progress in

the cotton industry he says: 'things ran smoothly with

it [the cotton crop] for a time, but, alas, the time is

come when the earth is weary with cotton, in-

deed in most cases exhausted, and what will

it grow now.'' There 'is no scientific foundation for such
remarks.
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Turning to the subject of arrowroot, the follow-

ing is found: 'The crop is not always sold at 5c. per Ii>.

ihe value even dropping as low as 2ic. per tb. at

some times.' [No reference is m.ide to the existence

of any organization.] 'Manure for this crop, like all

other crop.s grown, is not reckoned, on account of the

\alue not being known as yet in ihu island.'

Whatever the motive underlying the article may
be, its effectiveness would not have been let.sened if

the author had taken a rather broader, fairer, and more

accurate outlook on things in St. Vincent as they

really arc.

Agricultural Development in the West Indies.

Put tersely, the advice given by Professor

Henricksen to West lndit>n agricultural communities

at a recent meeting of the Trinidad and Tobago Agri-
cultural Society is : Force the Canadian market, guaran-
tee cargo rather than provide subsidies, and improve

production by method.s of practical demonstration,

I'rofe.ssor Henricksen is of opinion that a rosy

future awaits those islands with >ufficient iniiiative to

take up more e.\tensively the cultivation of fruit, and

particularly vegetables. The Canadian demand would

increase provided produce were shipped continuously
and advertised by a commercial agenn. The most

ert'ective advertisement of all would be the preliminary
waste incurred before now oh.innels of consump-
tion opened out. A development of West Indian

horticulture would have several beneficial indirect

effects as well. Horticulture necessitates and allows

of intensive methods, the employment of which in the

garden would tend to stimulate their adoption in the

field. Carden produce also requires careful handling
and quick despatch; the influence in this respect on

shipping arrangements would be most desirable at the

present time.

To improve agricultural production it is believed

that the work of farm demonstrators would bring
about useful changes quicker than second hand

reports. In this connexion reference is made to

American experience in Cuba, Porto Rico and Hawaii.

Publications of the United States Department
of Agriculture.

Information is presented in a recent issue of

Sciuncc (August M, Wi'i) to the etfect that new plans
have boen announced by the Secretary of Agriculture
in regard to the publication work of the United States

Department. The new changes will ett'ect a general

improvement and, as a secondary result, lessen waste.

Hitherto the large number of lUiiletins and Circulars

of the various Bureaus have been i.ssued and distributed

indiscriminately. This has led to a large amount of

matter being sent to certain sections of the agricul-
tural communities not immediately interested in it,

or, if they are, the matter has frequently been found

too technical to be of use to the lay reader.

The most important change will be the substitution

of the Jownyal cf Rciearvh for the scientific bulletin

system. This journal will be issued monthly and sent

to those immediately interested in agricultural science.

Important papers ])ublished in the Journal nf RcHcarch

may also be issued as sejiarates.
The Monthhi Crop Reporter will no longer be

published, on the score that most of the statistical

information in this publication has been too late for

practical service. A Wecldy News Letter, in type-
written facimile form, will be issued instead.

The E.rpertmevt Station Record, the Weather
Revlev and North. American Fauna will be pub-
lished as usual.

The series of Farmer's Bulletins will be continued.

The object of these is to cell the people how to do

important things. The Yearbook will be restricted to

articles of the magazme type, which, it is believed,

must add greatly to the popularity and value of the

volume.

Professor John Milne, F.R.S.

Professor ililne, the seismologist, died at his

residence in the Isle of Wight during the night of

Wednesday, July :i(), at the age of sixty-two. In

an obituary account of the scientist's life, The

'J'imes (August 1, 1913) refers to Milne's great
work in Japan, where he served the (Jovernment of

that country for nearly twenty years. Although by
early training a geologist, Milne soon became absorbed

in the scientific study of earthquakes. He founded

the Seismological Society of Japan, and edited—or

rather, to be more accurate—edited and wrote the

Seismological Journal, and the Transactions of the

Seismological Society. Milne's two volumes of a later

date, on Earthquakes and Seismology have long been

standard text-books.

Unfortunately the close of Milne's residence in

Japan coincided with a period of deep resentment felt

in that country against foreigners generally, and

immediately before his departure a disastrous fire

occurred at his residence at Tokio, possibly by accident,,

but more probably by design. The greater portion of

his valuable library and collection of instruments were

completely destroyed.
In July 189.3, Professor .Milne and his wife,.

a Japanese lady, arrived in England. Within a few

weeks a small brick pier was erected and a pendulum
installed at the end of it. This was the foundation of

an observatory which, to-day, is well known in every

country in the world. With characteristic energy
Milne organized a net-work of recording stations

chiefly in < !reat Britain and the Colonies, and
his annual analyses enabled the scientist to deter-

mine the approximate positions of fifty-seven world-

shaking earthquakes a year. Not the least im-

portant part of Milne's work was the successful attempt
to determine the types of building that are best fitted

to withstand the brunt of severe shocks.

In the course of his career. Professor Milne's

ability received the highest recognition by the Koyal

Society, the Hoyal Geological Society and the Uni-

versity of Oxford. For his services to the Japanese
Government, he was awarded the Third Class Order of

the Rising Sun.
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INSECT NOTES.

THE USE OF FLOUR PASTE IN

SPRAYING.
Results of interesting experiments in the use of flour

-paste in connexion with spraying are described by W. ]>

Parker in Circular No. ICC recently issued by tbe Bureau of

Entomology of the I'nited States Department of Agriculture.

In the belief that the information will be likely to be

of interest to many of the readers of the AgrnuHural Xeivs

this circular is abstracted in the present article.

FI.OUJ! AS A 'spreader'.

rT" In the course of trials to find a suitable 'spreader' for

the lime-sulphur solutions used as a spray against the red

spider {IVtranyrlnis /jimaciilanis) on hops in California, it

was discovered that tlour paste not only answered that pur-

pose but also seemed to serve, to a certain extent, as an

active insecticide.

As a spreader it was found that when flour paste has

"been added to the lime-sulphur solution, it has the ett'ect of

causing the spray to adhere to the leaves as a thin film;

whilst without the addition of the flour paste, the lime-

sulphur sprayed on the plants in the same way, collected in

drops or globules.
For this purpose the flour paste is used at the rate of

4 gallons to 100 gallons of the lime sulphur solution, each

gallon of paste containing 1 fc. of flour.

The beneficial efi"ect of the spreading was very consider-

able, for whereas the lime sulphur spray used without the

'spreader' gave a result of only 37 '5 per cent of the mites

(red spider) killed in a certain instance, it was found that

with the addition of the flour paste the same strength of

lime-sulphur gave results as high as 99 per cent, killed.

VALUE AS AN IXSECTICIDE.

A series of trials was made with nicotine-sulphate

against the hop aphis (Fhorodon hniiuili) in which Hour

paste at the rate of i gallons to 100 gallons of the nicotine-

sulphate solution at strengths of 1 in 2,000 and 1 in 3,000.

In these tri.ils from 99-100 per cent, of the aphides were

destroyed.

During the trials it was observed that many
'

of the

smaller aphides were pasted on to the leaves. Accordingly,
tlour paste used without any other insecticide was tried, and

it was found that when used at the rate of S gallons (
= 8 It),

flour) in 100 gallons of water or even stronger (say 10-100 or

even 12-100) most of the young and tender aphides (97 per

cent.) and of the red spiders were killed, and at the same

time, no damage was done to the hop plants even when in

lull bloom.

The older and stronger aphides, and the eggs of the red

spider,
were not killed by the flour paste. In this latter case,

it was found necessary to make a second application, seven to

ten days later, in order to reach the mitea that emerge from

-the eggs.
COST.

In a series of five experiments against red spiders on

"hops with flour paste at the rate of IS-IOO, it was found

that from 998 to 100 per cent, were killed. The solution

«08ts only 17-6c. per 100 gallons.

Flour paste has been used successfully against red

spiders upon the following ])lant8: beans, chrysanthemums,

"lops, cucumber (in greenhouse and field), pumpkin, pear,

prune, roses (in field), violets (in greenhouse and field). In

the case of chrysanthemums, the leaves may become spotted
if spraying is done too near the time of blossoming. Flour

paste was not found satisfactory when used upon greenhouse

roses, greenhouse carnations or field sweet peas.

PREPARATION OF PASTE.

'To piepare the Hour paste, mix a cheap grade of wheat

rtour with cold water, making a thin batter, without lumps;
or wash th? Hour through a wir-i screen with a stream of

cold water. Dilute until there is 1 lb. of Hour in each

gallon of mixture. Cook until a paste is formed, stirring

constantly to prevent caking or burning. Add sufficient

water to make up for evaporation.
'Flour paste may also be prepared by stirring boiling

water into a moderately thin batter until there is 1 lb.

of Hour in each gallon of mixture, and allowing it to stand

until the starch is all broken down.

'If the paste is not sufficiently cooked, the resulting

spray will not be efi'ective, and if overcooked the paste will

harden when thoroughly cool, and will not mix with water

very readily. Usually, however, the paste is used as it is

prepared, and overcooking is not a disadvantage.
'When mixed in the spray tank. Hour paste has a tend-

ency to settle, and in order to do satisfactory work, agitation
is necessary. This is but a slight disadvantage, and is

necessary with most materials.

'Flour paste appears to be a very effective spreader for

lime sulphur and nicoiine-sulphate sprays. Cheap Hour can

be purchased for less than half the cost of whale-oil soap.

It is always obtainable, and having no odour, it is less

ottonsive to use than the whale oil and fish oil soaps. When
used alone at the rate of 8 gallons (8 B). flour) to 100

gallons of water it is eflective against several leaf-feeding

mites and some very delicate aphides. The possibility of

its use as a spreader for lime-sulphur sprays for scale insects

and fungi and as a 'sticker'' for arsenicals has not yet been

worked out, but from observations during the past four

months it is believed that it may have some value along
these lines.'

EMPLOYMENT IN ODNNEXION WITH CITRU.S FRUIT.

The Monthly Bulletin of the California State Com-
mission of Horticulture, for June 1913, contains a brief

account of similar trials by J. P. Neiils of the I'nited States

Department of Agriculture in the use of the lime-sulphur
solution with Hour paste with check trials in which the

lime-sulphur was used without the flour paste added, against
the citrus red spider Ti-lraui/rhns inytilaxpidis. Check trials

were made with the spray without any flour.

The objection to the lime-sulphur solution was that it

spotted the fruit, that is to say, the spray mixture collected

in drops on the fruit, and when the water evaporated, the

solids remained in conspicuous spots, which, in the case of

the fruit, had to be washed off before it was packed.
The results of these trials showed that the addition of

the Hour paste greatly increased the efficiency of the spraying
and that there was no spotting of the fruit necessitating

washing.

WEST INDIAN EXPERIENCE.

As further evidence of the useful nature of flour paste
in spraying, it may be added that a correspondent of the

Imperial Department of Agriculture in Barbados has tried

Hour paste (8-100) against red spider on roses in the gardea
and reports good results from one application.
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Director concludes his varied observations by referrinsr
to the problems counfcted with the milk industry. A table

given ?.t the end of the report shows that out of 117 .simples
of fresh milk tested at the (Government Laboratory, thirty-four
were adulterated. It is believed to be practically impossible ta

effectually prevent the theft of milk and its adulteration in

Jamaica without the intervention of supernatural forces.

JAMAICA: A^'^'rAL REPORT ON THE DE-
FARTMEXT OF AGRICULTURE FOR THE YEAR
ENDED MARCH -Jl. 101-!.

In spite of the occurrence of severe storms and pro-

longed drought, the report of the Director of Agriculture
shows that in Jamaica during the past year progress has

been made along several lines of effort. At Hope the

condition.s of drought were particubirly acute, and during
the summer months serious losses in live stock would
have occurred if it had not been found possible to feed the

cattle on sugarcane. In connexion with the provision of

fodder, it has been demonstrated that ihi the Liguanea Plain

it IS possible to secure a constant supply of succulent forage
in the form of ensilage without irrigation.

After discussing the benefit derived from the Depart-
ment's assistance in the acclimatizntion of imported stock,

the report goes on to refer to iho trnpical agricultural

college movement, and a statement is put forward that

in Jamaica the institution would be an expensive

luxury, the cost of which would be difKcult to justify in

times of retrenchment. The local farm school is regarded
as a sound and economic venture and apparentlj' as

a satisfactory substitute for the institution just referred to.

In the next sentence, the report considers anthrax. It

appears that in Jamaica this contagious Jisease is fairly

widely distributed, and during a drought it is very liable to

break out on infected land. Tick fever is also verj"

prevalent, but a remedy exists in the form of the Tripan blue

treatment.

The subject of plant diseases in Jamaica is dealt with

next. It appears that during the past year attention has

been given principally to diseases of the banana. It is stated

that planters should now feel satisfied that the Panama
disease is not a serious menace to the premier industry of

Jamaica, and that although it is unfortunately true that this

disease has made its appearance, and, in fact had been at

work for many years before it was recognized, there is every
reason to believe that it can be controlled by fairly simple
means.

The report goes on to consider matters pertaining to

public health. Owing to the serious risk of plague-rats

effecting an entry into the island in consequence of ship
communication with Havana, an energetic campaign of rat

destruction was carried out. Althouirli success attended the

employment of poisonous baits at the beginning of the

campaign, the rat community appc:'.r now to be fully on
their guard against baits of all sorts. It was considered

desirable to attempt further destruction by the employment
of ferrets. Consequently a consignment of polar cat ferrets

was imported from England. Unfortunately the animals

proved to be quite useless. Not a rat was bolted from the

stored cargo; in fact two of the ferrets were so exhausted
from heat prostration that they reijuired first aid treatment

before they began to evince any interest in their new

-surroundings. The mongoose is, of course, vastly superior to

the ferrets in activity and power of rat destruction. The

.SOUTIIERN NICERJA : ANNUA I. REFORT GIT
THE AGRICULTURAL DEPARTMENT, lUIj.

The part of tliis report dealing with mycological work
in Southern Nigeria was dealt with under Fungus Notes in

the last issue of the Afirirultitral Neivs In the following
brief abstract matters of general agricultural interest are
considered.

On the second pagi- of the report information is pre-
sented in regard to u scheme for the establishment of small
model farms and nurseries in various districts of the
Protectorate. Educational efforts are also being made in

regard to the provision of instruction for agricultural pupil.*
at the various economic gardens and experiment stations.

Turning to a consideration of the condition of the staple
cultivations, it is remarked that considerable attention has
been devoted to the cacao industry. The department has
distributed from its various nurseries during the year 39,675
plants and over 12,000 seeds. Ettbrts are being made to

improve the quality of the exported article, and with this

end in view, drying houses and fermenting boxes have been
established at the Model Farm at Agege and at Moor Planta-
tion. In regard to the quality of cacao, a note from
a report furnished by Messrs. Cad bury. England, shows
that very considerable progress has been made in Southern

Nigeria during the past few years; similar commendation is-

contained in a report by Messrs. Millers, of Liverpool, who
state that the sample of cacao forwarded them, compared
favourably with the (fold Coast product. The sample was
valued at 5.5s. to 5Gs. per cwt.

The cotton industry continues to make satisfactory i>ro-

gress too; 39,043 cwt. of lint was exported during the year,
whilst the crop in the Western Province for 1913 promises to-

be the heaviest on record.

Rubber under cultivation in the Protectorate chiefly con-

sists of Hevei Ijrasilieiifix and the Manihot Glaziorii, whilst

Funtioniaelastica and several species of Landolphia and Ficus

are indigenous, and occur in fairly large quantities in various

parts of the Protectorate.

The status of the oil palm industry in Southern Nigeria,
is shown from the fact that the value of this product exported
during the year under review amounted to £4,.500,000 sterl-

ing. It is suggested that profitable returns might be obtained
from the cultivation of the oil \>A\m {Elaeis guinee'iais) on

plantation lines, and with a view to gathering data, seed

selection and germination experiments have already been

inaugurated.

In concluding the remarks on the oil palm industry,
attention is given to an interesting observation, namely,,
the discovery of a valuable variety of oil palm having
the perianth persistent around the fruit. The seeds were
examined at the Imperial Institute and were found to-

contain 42 per cent, of palm oil—a yield which is almost as-

large as that given by the Ab-o be palm fruit of the Gold
Coast or the Aso-e jub variety of Southern Nigeria (see Bulle-

tin of the Inqyerial Institute, Vol. VII, pp. 370 and 379).
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During 1912 13, it is stated in the St. Vincent
Government Ga-.tUe (July 16, 1913) that the population of

the Colony increased from 13,117 to 4t,-l.U. In the

St Lucia Goieimnent Gazette (July -J, 1913) figures are

given to show that during the same period the population
there increased from 49,205 to 49,963.

GLEANINGS.

During July, exceedingly dry weather was experienced

in St. Kitts, and this has affected crop prospects very

tinfavourably. Climatic conditions improved during August.

In spite of the adverse weather, the condition of the

young cotton crop in Montserrat is regarded as satisfactory.

The attacks of cotton stainers appear to have alnio.st

entirely abated.

At a recent meeting of the Board of Agriculture of Trini-

dad and Tobago (July 18, 1913), the Mycologist made

a report in regard to the beneficial action derived from spray-

ing coco-nut trees for bud rot

The successful development of the scheme for training

agricultural pupils at Dominica is evidenced by the keen

competition for the recent vacancies. Three new pupils

•were selected on probation out of seventeen competitors.

An article in the Journal of the Tain'xi'-i Agi'icaltuial

Society (July 1913) dtals with the subject of a college of

tropical agriculture. The object of the article is to show that

-Jamaica has as good, if not a better claim as regards site

than either Trinidad or Ceylon.

As well as an ordinary collection of exhibits, the

Antigua Agricultural Department has recently forwarded to

the Toronto Exhibition a collection comprising perishable

produce and decorative material as supplementary to the

specimens of the staple products of the island sent earlier

According to Tro/'kal Life (July 1913) the recently

published book on Elementary Tropical Agriculture, by
TV. H. Johnson, F.L.S., Director of Agriculture, Southern

Nigeria, is reliable, concise, and full of much information

wliich will be found useful for purpo.ses of reference.

According to the Demerara Bail
ij Chronicle Mail

Edition (August 1, 1913) the weather conditions, in Berbice

particularly, remain very erratic. Very little rice has been

planted, and the outlook is not particularly pleasing, in

Demerara, weather conditions have been more favourable.

It is stated in the Journal d'Agriculture Tropicale

(June 30, 1913) that the largest English firm of sosp makers

has obtained from the Belgium Government a concession of

land in the Congo for producing palm oil, amounting to

750,000 hectares. The oil will be extracted in Africa

4)efore being exported to Europe.

Unusually heavy imports of .sugar were made from .Java

into Japan during lill2,- principally in order to make good
the reduced supply from Formosa, occasioned by the
disastrous typhoon, which laiil waste many acres of sugar-
cane there. {iJiplo.nnlic and Cnhxulm- lieiiorts. No. 5170,
Annual Series.)

A leading article in the Pm-t-of- Spain Gazette (August 2,

1913) calls attention to the desirability of more stringent

regulation in regard to the destruction of forests in Trinidad.
There appears to be some foundation for the belief that the
recent sequence of droughts has been partly occasioned

by deforestation.

According to the Official Bulletin of the Republic of

the United States of Brazil (July 20, 1913), action is

being taken to construct reservoirs at Ceara and elsewhere
with a view to combating the drought which so often occurs
in that State in spite of the fact that half of the territory
is bathed by the Jaguribe liiver.

According to the Pmduce Market Renew (August 9,

1913) there has been in London, a more plentiful supply of

oranges from the Cape, West Indies and Italy, which have
been sold at lower rates. A further consignment of

Transvaal oranges has been disposed of, both the quality
and condition being exceptionally good.

The largest living lizard is referred to in The Field
for July 12, 1913. It has been observed in the Malay
Archipelago. In length it measures 7 feet. It has been deter-

mined by a zoologist in Java as a new species the name of

which is Varamis roniodenxis. It differs from the I'aranns

gigantitis in its brown, less pointed snout and shorter tail.

Information is presented in the Demerara Daili/ Argosi/^
Mail hJdition (August) 2, 1913) to the effect that the manu-
facture of citrate of lime is to be resumed in the Colony. It

is also stated that the lioard of Agriculture in May last

decided to ask the Combined Court to vote a sum not exceed-

ing $5,000 for the erection and equipment of the factory.

The amount of wattle bark exported from Natal during
1912, was 7 per cent, greater in quantity, though 2 per cent,

less in value than that shipped in 191 1. It is said that the

present year's prices do not adequately remunerate the grow-
ers, and there has been some movement towards reducing the

acreage under these tanning-producing trees. {The Board 'if

Trade Journal, July 31, 1913.)

A root of Ipomoea (of the sweet potato family) is des-

cribed in the Annals of 'Tropical Medicim and Paranitologi/

(July 10, 1913). In Rhodesia, it is a native remedy for

a disease known <is Ghilatera, which has erroneously been
confounded with sleeping sickness. The root possesses
a powerful cathartic and emetic action, but so far the identity
of the active drug has not been determined with certainty.
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STUDENTS' CORNER.

.SEl'TEiMBKR.

Secoxb Period.

Seasonal Notes.

THE M1\IN<. UV KEIITILIZEKS.

The student who has not had a great deal of practical

experience in the a[ii>lication of mineral manures will often

feel uncertain in regard to the mixing of the various forms.

It is possible, too, that mistakes in this respect are sometimes

made by those who might be expected to know better.

With a view to assisting the memory, the diagram given

below ha.^ been reproduced from a recent publication.*
The

manures joined by a heavy black line should never be mixed

together; t'aose connected by a double line must only be

mixed immediately before use; and those joined by a thin

single line may be safely mixed together at any time.

The student should endeavour to explain the reasons

for theec rules in regard to mixing. Thus nitrate of

soda must not be mixed with superphosphate because the

free sulphuric acid in the latter has a very great affinity for

soda and will set free the nitric acid in the form of poisonous
fumes (nitric anhydride N.^ O,), whereby the nitrogen is

lo<t. It would really have been safer to have connected

these two substances in the diagram by a black line rather

than by a double one, but the figure has been reproduced
without modification

(.Questions, for instance, on structural botany can only be

properly answered with the aid of scale drawings. Similarly,

descriptions of experiments .should be supplemented by simple
illustrations.

^

With reference to answering questions on practical work

in general, the student should endeavour to assume the

mental attitude of the teacher, as it were. Little details

which give cause for worry at the first attempt at an

operation should be remarked upon. They may seem very
small and unimportant when the operator is familiar with his

task, but to the novice they frequently make all the difference

between success and failure.

Questions for Candidates.
PEELniiNAr.Y Questions.

(1) Discuss the following fruits in regard to their

value as food: banana, mango, pine-apple, tamarind, and papaw.
Can you explain why most tropical fruits have a thick

skin!

(2) Describe an arrangement for destroying the larvae

of the small moth borer of the sugar-cane without injury to

the natural enemies of this pest.

Inteemedi.^te Questions.

(1) Describe the effect of manganese on the growth of

pine-apples.

(2) How v7ould you find the area of a triangular piece
of land?

Final Questions.

(1) Draw up an account sales form in connexion with

the shipment of citrate of lime.

(2) Describe in a practical, but general manner, how

you would proceed to plant 100 acres in coco-nuts.

Fn;. 24. 1, Sdperphosph.vte and Dissolved Guano;

2, Basic Slai;; 3, Barn Yai;d Manure, Guano, and
Dried Blood; 4, Kainit; 5, Nitrate ok Soda; 6, Potas-

sium Sulphate; 7, Sulph.^te of -Ammonia; 8, Lime,

Nitrolim, Ashes, Nitrate of Limk.

Again, slag phosphate contains a strong alkali in the

form of caustic lime, and if sulphate of ammonia is mixed

with it, the ammonia is displaced by the lime and dissipated

into the air. Or, again, if superphosphate and bones or

slag are mixed, the soluble phosphate will take up some

base and become reverted, or reduced, phosphate.

the AN.SWERINi: OF iHE-STIONS.

The simple illustrations which are given occasionally in

the Students" Corner have for their object not only to present
information in a concise way but also to call the students'

attention to the fact that the diagrams actually do this. The
annual examinations conducted by this Department will

Boon engage special attention and in answering many types
of questions, diagrammatic representation is frequently of

the greatest assistance, both to the candidate and

to the examiner. Drawing should be included where

possible in answers to questions relating to practical work.

*Que(nsland Agrieuliuial Jonrmd ['•t July 1913.

POLLINATION AND CROSS-FERTILIZ-
ATION OF RICE.

In view of the necessit}' of having information

concerning the extent of natural crossing for purposes
of ensuring a pure seed .supply, investigations in regard
to the natural fertilization of rice have been carried

out in Lower Bengal and the following are the main
conclusions arrived at:—

1. That in Lower F>engal under favourable conditions

cross-fertilization may take place in rice to an extent which

may be provisionally estimated at about 4 per cent.

2. That this cross-fertilization takes place wholly

through the agency of the wind and would seem to be
effective only between flowers of adjacent plants to a radius

of a few feet.

3. That as regards certain characters at least, e.g.,

grain colour, segregation along Mendelian lines appears to

take place.

4. That ,so long as seed of a variety is kept free from
accidental mixture, there is no risk of contamination from

cross-fertilization, but that if seed gets mixed, cross-

fertilization will undoubtedly take place between adjacent

plants in a plot and to an extent suflicient in a few years'
time to reduce a variety to a number of splitting types.
Hence the imperative necessity of taking every precaution
to keep seed of varieties free from accidental mixtures.

The paper from which these connclusions have been
taken appeared in tlie ^['rlnoirs of the Department of
Aoricidti'.re in India (June 1918). The author i.s

G. P. Hector, M.A., B. .So, Economic Botanist, Bengal.
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FUNGUS NOTES.

WITOH BROOM DISEASE OF CACAO.
A [laper by J. B. liorer has just been issued b)- the

Board of Agriculture of Trinidad and Tobago, which shows

that in all probability the witch broom disease of cacao is

caused by a Basidiomycetous fungus and not by Colleto-

Iricliuii: In fiUcum, as was formerly supposed but never

definitely proved to be the case.

As is well known, the above disease has occasioned

severe loss to the cacao industry of I»utch Ouiana, and has

occurred in British Guiana and the fact that up to the time

of the present investigation the parasitic origin of the

malady was a matter of some uncertainty, its study constituted

one of the most interesting of tropical pathological problems,

ilorer made two visits to Suriname in connexion with the

disease; the first visit was for the purpose of deciding

whether or not the disease existed in Trinidad; the second

visit was taken to carry out a more detailed mycological study

of the disease and to make observations on methods of

control. The first visit led to the formation of the conclusion

that witch broom disease is not present in Trinidad. The

second visit has materialized in the form of the present piper.

E.\RLV INVESTIGATIONS UXSUCCE.?>FrL.

Kitzema Bos in 1900 was the first to make a microscopic

study of witch broom disease known to the Dutch under

the name Kndlnten. This investigator considered the trouble

to be due to Exoascus t/ieohromae although no figures or

description of the fungus were given. In 1901, specimens of

the disea.sed tissue were sent to Kew, and to the Imperial

Department of Agriculture at Barbados, The material sent

to Kew was examined by Massee who found neither asci nor

spores of an Exoascus. In Barbados, Howard, too, was

unable to find any evidence of an Exoascus but noticed

a species of Fusarium fruiting on the bark which he stated

might have been connected with the disease. The malady
was first studied in detail by Went. This worker found an

intercellular mycelium in the tissues of all parts of the

witch broom including stems, petiole, leaf blade, calyx,

stamens and pistil. It was lacking only in the im-

mediate growing point. No fructifications were found,

and Went concluded that E.vo'ncus tlieobromat- was not

likely to be connected with the disease. He obtiined

a pure growth of the mycelium which he noticed

in the tissues but was not able to produce fructi-

fication nor were the infection experiments successful.

He came to the conclusion that infection very probably took

place in the bud or in the shoot just beneath the bud as he

never found the fungus growing through sound tissue from

one to another.

From a study of dried witch brooms sent to the United

States Department of Agriculture, Charles has suggested

a possibility cf a species of Lasiodiplodia being the cause of

the trouble.

THE COLLETUTUlc IHM OF VAN II.\LL AND DllOST.

In 1905, van Hall and Drost began an extended study

of the malady. They i.solated a Colletotrichum from the

diseased tissue and it aiii>eared to be a new si^ecies to which

the authors gave the name C. lu.iitinnn. This fungus has

hitherto been regarded as the cause of the malady.

Although Kredholme in his English translation of

a paper by these investigators stati-s that inoculations

had demonstrated the particular fungus origin of the

disease, this rendition is demonstrated by Rorer to be

inaccurate. A'an Hall and Drost reported no inocula-

tion experiments of their own, and in the paper referr-

ed to, reference is evidently made to Went's inoculations

which were not successful as has already been mentioned.
Van Hall and Drost agreed with Went that the pathological
condition known as 'indurated' pods is caused by the same

fungus as witch liroom disease, and in addition called attention

to 'star blooms'—the production of great numbers of crowded
blossoms on the cushions — as another symptom of the disease.

(See Aijrkulliiral A'ews, Vol. IX, p. 57.) Among these 'star

blooms' vegetative shoots often develop into small witch

brooms.

INKAPPINC. METHOll OF rOXTKOL.

In the treatment of the disease the authors gave
up spraying with Bordeaux mixture on the score of

inefficiency and expense and advocated the cutting back or

inkapping method of control. Briefly stated, this method
consists in removing the whole crown of the tree by cutting
off the main branches 2 or 3 feet above the point of forking.
As soon as the trees begin to put out new shoots they must
be carefully watched, and all witch broom must be cut off and
burned.

In connexion with C. litririciun as a possible
cause of the disease, mention may be made of the

fact that although witch broom such as described from
Suriname has never been seen in Trinidad, a fungus
identical in microscopic api)earance to C. hiiiticnm is

commonly found there, but inoculation experiments have
shown it to be merely a saprophyte or possibly a weak

parasite.
Both Went and van Hall have already pointed out

that mycelium is always present in the diseased tissues of

stems, leaf, flowers and pod. As soon as the branch begins
to die .several species of fungi are found fruiting on the sur-

face. Rorer fniind no evidence however of an l]xoa.scus.

A FUNGUS WITH I LAMP-CONNEXIONS.

During the last visit to Suriname, Rorer made sixty-one
cultures from the inner tissues of diseased material. Every
one of these cultures was apparently pure, and of the same

fungus. After about two weeks, the white surface of the

agar slant was covered with a matted surface of mycelium
which had a liglit yellow colour and showed slightly accen-

tuated concentric rings of growth There wa.s no marked
aerial development of hyphae. In older cultures, the mycelium
became felt- like and slightly darker in colour. The fungus
from the diseased pods was identical wiih that obtained

from other tissues. No fructitications were produced on the

mycelium The only cltte to the identity of the fungus was
the fact that the mycelium possessed clamp connexions (which
Went evidently missed) and this naturally places it with the

Basidiomycetes. Clamp connexions were observed in all

sixty-one cultures. Fresh material sent to Hedges at Wa,sh-

ington were found independently by this investigator to

contain mycelium possessing clamp connexions both in the

tissues and in culture.

It may be mentioned here that owing to the fact that

witch broom disease docs not occur in Trinidad, inoculation

experiments there are out of the question, but these are

being conducted bj' Hedges at Washington on cacao plants
under glass, and in due course a paper will be published by
Rorer and Hedges following on this the preliminary report
on the disease.

To continue I lorerV observations in Suriname, it .should

be stated that this investigator endeavoured to find out

whether there was .any likelihood of ants conveying the

disease in the form of the mycelium which freiiuently occurs

in small masses on the surface of the bark. No evidence
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was forthcoming to indicate the possibility of such a means

of spread. It may be noted too that another fungus was

noticed growing from the cuttings of the tissue. This

organism was found to be quite distinct from the Colletotri-

chuni, and its hyphae possessed clamp connexions.

IXO< ILATIONS so FAR LNSUrCESSFUL.

Rorer made fifty inoculations with the Colletotridium

huincui.i, but none were successful, nor were the inocu-

lations made with the Basidiomycelous fungus in any way
different from the checks. These latter inoculations were

of course made with mycelium, since no spores could be

produced, but it is pointed out that from the fact that

infection evidently takes place in the bud just as it begins

to develop, successful inoculations cannot properly be made

until spores of the fungus are discovered.

METHODS OF CONTROL.

As regards remedial measures, Rorer appeals to

disapprove of the inkapping method, and suggests thorough

spraying with Bordeaux mixture in the place of inefficient

spraying with copper sulphate. Whilst in Suriname, Itorer

recommended the employment of a better type of spray pump.

RUBBER,

VARIETIES OF PARA RUBBER TREES.

The following article, by the Director of Agricul-

ture, appears in the Agricultural Bulletin uf the

Federated Malay States (June l!tl3):—
The India liuhher Journul of March ], 1912, contained

an interesting abstract of part of the report of the Com-

mission appointed by the Brazilian Government to visit the

chief plantation rubber-producing countries of the East

A statement contained in the report, which aroused

a certain amount of interest in Malaya, was to the effect

that all the plantation rubber trees in the Orient belong to

an inferior vnriety of Hevea, known in Brazil as the 'white'

variety, while the best rubber in Brazil is produced by trees

of the 'black' variety. The only exception, it was stated,

were some 200 trees at Pasir Oeijing in Java

In view of the high price our plantation rubber has

always fetched, and the statement by Dr. Huber, at

>'ew York, that our trees were of the same kind as those

producing the best rubber in Brazil, the above statement did

not cause great uneasiness. It seemed, however, better to

make whatever enquiries were possible and see to what

extent the statement was true.

Dr. C. J. J. van Hall, Chief of the Division of Botany
I in the Department of Agriculture, .lava, has very kindly

made eiujuiries regarding the trees at Pasir Oetjing with

the following results;—
'All the Hevea trees on this plantation, except the

oldest ones planted thirteen years ago, originate from seeds

from Valambrosa and other estates in Malaya. No differ-

ence can be distinguished between these trees and trees

on other e^^tate8 in Java. The thirteen-year-old trees

number about l,.0OO, they were raised from seed bought
from Godefroy-Lebeuf (Paris), who oli'.ained the seed from

Brazil.

'Dr. Rutgers went to Pasir Oetjing to investigate these

trees. Their appearance is a little different from the coiumon

type,thoir bark being very smooth, or m re greyish or whitish

than is usual; the bark is thin. The yield from the trees i-<

poor and decidedly below the average. In the leaves there is

about the same \ariation as there always is among Hevea

leives, and nothing particular could be found.

'It thus appears that a number of trees exist at Pasir

Oetjing which had a different origin from the common type,

and the appearance of which is slightly different. Their yield

is poor. If a special name is given to this variety, it should

be "white" not "black".'

In addition to what has been said above, the following

conclusions arrived at by Sir 1). Prain, Director, Royal Botanic

Gardens, Kew, will be of interest:—
'It is clear that the scientific botanists who are at work

in Brazil have not yet been able to come to a common under-

standing as to the relative economic value and status of the

three sorts of "seringueira" spoken of in your letter as red, black

and white varieties. But the evidence, such as it is, points

to only the red as being distinguished botanically from

typical //. brasiliensU. The black and the white, so far as

the available evidence goes, are not varieties in a scientific

sense; they appear only to be different states of the same

type, the particular state which is of most value being that

which grows on higher and drier land than the other.

'This last statement of the Commission thus qualified i.s

in complete accordance with what has always been under-

stood with regard to llevea lirasilienns, and we have no

reason to doubt the strict accuracy of this statement (see

Wickham, Para Ruhbei\ pp •") and 61) that the whole of the

Hevea seed originally introduced to the East came from

trees which grew under the conditions thus indicated by the

Brazilian Commission.'

Use of Sodium Bisulphite in the Preparation
of Plantation Para Rubber.— Messrs Beadle, Stephens
and Morgan, writing in the India Rnhher World for August

2, 1913, state that they have tested plantation Para,

prepared with sodium bisulphite, and have found it to be of

a slightly better quality than rubber, with which the

chemical has not been used. It is particularly suitable in

the preparation of pale rubber, and the authors take

objection to the commonly made statement that the

chemical bleaches the rubber. It really only inhibits

darkening by arresting fermentative changes. Nor does the

reagent make the rubber brittle as it is often said to do.

Rubbers prepared with sodium bisulphite, however, tend to

dry more slowly than tho.se not so treated. When small

quantities of the chemical are used, the delay occasioned in

this respect seldom amounts to longer than two days. The

authors believe that the .slightly better quality is due to this

longer drying period.

Migration of Sulphur in Vulcanized Rub-
ber. —The fact well known to rubber manufacturers, that

sulphur is capable of wandering from one layer of rubber

to another which ht s a different sulphur content, led

H. Skellon, B.Sc, to investigate the matter, and his results

are described in the Indii Rithhtr Jonnial (August 9, 1913).

Briefly the experiments consisted in placing together

layers of rubber of known sulphur content When the

sulphur content was identical, no migration occurred, but

when different the migration took place with equal facility,

either upwards or downwards. Equilibrium is very quickly

arrived at in the two sheets during vulcanization, and then

the concentration of the free sulphur in rubber is the same

in the two sheets. Vulcanization is regarded as melting of

the sulphur, solution of the sulphur in rubber, and slow

combination of the sulphur with the rubber.
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The pi)int we wish to emphasize is that it is not

the existence of the West Indies and the kind of

produce the colonies export, but rather the conditions

of supply, that must be advertised. The manufacturers

and the consumers of each class of produce must be

reached, and there must be some definite scheme in

view.

This con.sideration leads naturally to the question

of markets for West Indian pioduce. The outlet for the

products of these Coloniesds, as everyone knows, very

divided. The sugar market for Demerara lies between

Canada and England, whilst most of the sugar from the

Islands goes to Canada onh'. Cotton is shipped to

Liverpool. The ma.rket for cacao varies with the place

of production. Trinidad supplies are taken chieHy by

New York, though a large quantity goes to England

and some even to France. Grenada cacao and that

from British Honduras is sent mainly to England.

New York is essentially the market for West Indian

fruit—the Jamaica banana trade and the Dominica

fresh lime industry being almost entirely dependent

on this centre. At the same time, manufactured

lime products and oranges from Dominica find

an outlet for consumption in Great Britain.

It is evident, therefore, that if a definite policy

of advertisement is to be inaugurated, it can

only be carried into effect when there is organized

contact with these markets. This can be done best by

means of trade representatives. These agents would

possess the knowledge which is absolutely essential fjr

business advertisement : they would know both the

conditions of supply and the conditions of consumption.

Only under these circumstances can advertising be

done in the right way and at the right time. The

agents would work with a difinite object. This object

might be to create an entirely new demand for

any particular form of produce. The way that

this were done would be modified according to

whether the supply which is to meet it has to be

increased at the centres of production or nierely

deflected from another market. 'J'he po.ssible dellec-

tion of the Trinidad cacaD trade from the United

States to Canada may be noted in this connexion.

The object in advertising might, of course, be merely to

increase a demand already in existence or perhaps

meicly to maintain a demand. Then there is that

form of advertising, the obje:ct of which is to improve

the standard of the demand for belt?r grades. In this

connexion there is undoubtedly scope for advertisement,

particularly in regard to Sea Island cotton and in con-

nexion with improved varieties of fruits. One cannot

enter here into too much detail, but the circumstance

that medical authorities have advertized the fact that

bananas constitute highly nutritious food has been a

powerful factor in establishing this fruit's popularity.

Turning to a&othcr aspect of the subject we may
consider the very interesting side of advertisement

which may be described as guarding against bad

advertisement or a's the maintenance of an established

reputation. A case in point is afforded by the recent

state of the Dominica fresh lime trade with Xew York.

There has e-xistetl; of late, some tendency to export
inferior grades of fruit—produce which does not come

up to the acquired taste of the consumers. This not

only means immediate financial loss, but it tends to

ruin the market. In the particular case under

consideration a New York firm has appointed a re-

presentative to safeguard their own interests and

those of the growers by inspecting consignments
of fruit before they are shipped. Similar action

has been taken by a leading firm of chocolate

makers in England in regard to the export of cacao

from the (Sold Coast. This sort of action .stimulates the

production of high grade materials, and one may be sure

that the improved supply which it brings about is

wisely advertised in the right <|uarter.

In conclusion, the view may be expressed that owing
to entirely different social, economic and political eondi-

tions, the advertisement of the West Indies cannot be

compared with that of the autonomous Dominions or

even with that ofchose great tropical possessions in Africa

undergoing rapid development. Internally and exter-

nally the West Indies present complex trade problems

mainly owing to geographical position and lack of

general coordination. Advertisement should emanate

from the markets and reiich the actual consuaier.

It can be done effectively only by representatives who
understand and keep u[) to date with the conditions

of supply and demand, and whose first and only
interest is the West Indies.

^-^anada and the West Indies —-The West Indie.s

are not t-low to appreciate the advantages to be reaped under
the recently concluded reciprocity arrangement with Canada.
]''or di.<!tribution at the Canadian National Exhiliition, which
was 0|)eDed on Morday by the Uiglit Hon. It L. Jjorden at

Toronto, the Im|i(iial Department of Agriculture has prepared
a most useful publication, entitled West I/ulies in Canada,
I'.H-i. It is fully illustrated with pictures of scenes in the

dillerent island.s, ard also of the principal products. Complete
information of the trade of the colonies is given in such a way
as to show the Canadian inipiirter and exporter where he can

hope to incrcjso hi^ bu.sinets under llin new preferential tariff

arrangement/ (The .'^tn ndard [[joodon] for August 2H,

1913.)
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AGRICULTURAL CO-OPERATION.

ENCOURAGEMENT OP AGRICULTURAL
CREDIT SOCIETIES IN THE

WEST INDIES.

An Ordinance (Xo. 9 of 1913) has just been assented

to in llie Colony "f St. Vincent, for the registration, encour-

agement and assistance of Agricultui

the Kaiffeisen system

Credit Societies under

MUTUAL CO-OPERATION AMI LIABILITY.

It is commonly known that the L;rs?t underlying prin-

ciple of these societies is mutual co operation and mutual

liability on the part of the members, borrowing and lending

being confined to the members themselves, all of whom

belonging to one particular village or district being well

known to each other and therefore mutually interested in the

fulfilment of each others engagements and obligations on

which the success of the society entirely depends. A great

educational influence is desired to be exercised by the societ}-

in its insistence upon good character, upon proper invest-

ments, punctuality of repayment and tLa instruction it gives

as to the proper value of money.

GOVERNMEIST LOAJC^,

Turning to the enactments which the Ordinance makes,

the following facts appear to be of interest. At the time of

application for registration of the Society, the Secretary shall

pay to the Registrar a fee of .5s. Xo society shall be regis-

tered which consist.s of less than twelve members. It is

enacted that the Governor-in-Council may make loans to

recistered societies provided that loans in the aggregate do

not exceed £-500. Provision is made in this connexion that

no part of a Government loan is to be applied to any purpose

except those incidental to agriculture If a loan has been

already contracted from the Governor-in-Council, the Society

may not borrow from private sources without the consent of

the Governor-inCouncil.

RULES OF MEMBERSHIP AKD DUTIE^i OV THE COMMITTEE.

Coming to the rules for the societies registered under the

Ordinance, it maybe noted that, as regards borrowing powers,

the Society may receive deposits or borrow money at interest

from persons other than mtmbers. The unlimited liability

of all and every member of the Society shall be the guarantee
for the repayment of such deposits or of such loans borrowed

by the Society.

Every member on joining the Society must be a

householder or occupier of land resident in the district.

Each member on joining the Society must liold a share.

This shall not be less than 4,';.,
the amount and time for

payment being determined at the annual general meeting of

the members of the Society. At these general meetings also

will be fixed by resolution the total amount of savings

deposits that may be accepted, the total amount of loans that

may be contracted, and the maximuin of the total advances

that any member of the Society may hold at one time during
the next year. Xo member of the Cominittee .shall receive

salary or any other remuneration under any conditions

whatsoever The Treasurer, who shall be appointed at

A general meeting, must be either a .Vlinister of Iteligion or

a Justice of the Peace or some respectable and responsible

person approved by the Givernor-in < 'ouncil. A special duty
of the Committee i.'^ to consider tho justification of action

being taken for the termiration of any loan It may be
noted here, that no loan can be granted for a period
exceeding one year, or to any person who is not a registered
member of the Society. Tlie interest to be charged on loans
shall in no case exceed f< per cent, per annum. The interest

shall be payable at the time the Committee determine.

A UESERVE FUND.

In regard to financial management, a lleserve Fund
must be formed from shares and entrance fees, This fund
shall be brought up to th( amount of 20 per cent, of the
total working capital as sl:ow'n in the balance .sheet, but as

a minimum, to the total amount of the share and entrance fee

capital. Under no conditions shall the lleserve Fund be

divided, and if the Society be dissolved, the money must be
devoted to some useful pulilic purpose, A proper system of

books is prescribed, and the law requirei the customary
auditing of the accounts at the end of each year.

CO-OPERATIVE AGRICULTURAL DEMON-
STRATION IN THE PHILIPPINE

ISLANDS.
In the last issue of this journal attention was called to

the growing recognition of the importance of practical
demonstration in agriculture.

In the P/dlippine Agricultural Reviev) for .June 1913,
some interesting accounts are given of efforts directed along
this line in that territory. It is pointed out that the main
features of the co-operative demonstration work are as follows:

(I) the selection of the crop best suited to the land available

for the demonstration; (2) drainage; (3) the thorough

preparation of the land before the seed is planted; (4) the

use cf seed of the best variety obtainable, (5) the use of

proper methods of planting; (6) intensive tillage during the

growing season; (7) demonstration of the value of leguminous
plants, barnyard manure and farm refuse; (8) methods of

controlling and eradicating plant pests and diseases; (9) value

of crop rotation; (10) the reason for diversified farming;

(II) the use of better tools and implements; (12) the proper
care of live stock; (13) the production on the farm of all

food required hy both men and animals, (14) farm man-

agement.

COOPEEATION WITH PvAILWAY CO.MPANIES.

In conducting the preliminary arrangements for

a CO operative demonstration, an efi'ort is made to secure land

that is near a public hi^hw.iy, in order that the results of the

demonstration may be observed by a large number of people.
In one district, during 1911, an arrangement was made to

carry on demonstration wo;k in co-operation with the Philip-

pine Pvailnaj' Company, and to establish demonstration plots

plots on land occupied by the railway rightof wa}'. The
actual work was done by farmers themselves, whilst the

transportation for the inspejtors, and the office and seed room
were furnished by the llailway Company, A considerable

amount of demonstration work is to be done in future by
means of the railway trains themselves, after the system
employed in the United Slates. The car which is now being
constructed for this work by the Manila Pailroad Company
is about 14 metres long, and 3 metres wide, whilst the

interior arrangements provide for an aisle running the entire

length of the car, the remaining space being used lor

exhibition and demonstration purposes.



308 THE AGRICULTURAL NEWS. September 27, 1913.

FRUIT.

CHEMICAL COMPOSITION OF TROPICAL
AND TEMPERATE FRUITS.

In the last issue but one of this journal a short account

was given concerning the chemical composition of common

tropical fruits. Since the appearance of that article an

interesting treatment of the subject with regard to the com-

position of temperate fruits has been noticed in the .lonrnal

of the Roi/al Ilortkultuial Society (Vol. XX,\II), and it was

thought that it might prove instructive to compare the

figures of analyses with a view to showing which great class

is the more nutritious.

In comparing the apple with the mango (carabas variety)
we find that the former fruit contains It 96 per cent, total

solids, whereas tbe mango contains 172. In regard to sugar

(total), the first named fruit contains about 7 .5t^ per cent.,

whereas the mango has 13' 24. As regards protein (nitro-

genous matter), the apple has about 022 per cent., and

the mango, 22 per cent. also. The total acidity in the

apple is 1 04 per cent., whereas in the mango it is only
0"14 per cent. In making these comparisons we have

purposely taken one of the less nutritious varieties of

mango, and it may be safely said that in regard to chemical

composition the balance is on the side of the mango. At the

same time the mango contains rather more indigestible
matter than the apple, and of course there is the crisp consist-

ency and refreshing characteristics in favour of the apple.

This, however, is more a question of taste than nutrition.

Perhap." rather more comparable are the peach and the

mango, particularly since in many tropical countries like

India these two kinds of fruit compete to fome e.xtent on the

market. The peach contains about 17 99 per cent, total

solids thus closely resembling the poorer varieties of the mango
in this particular respect. As regards sugar, the peacL

possesses something like 1'5 per cent.; the mango, as already
noted, has about 13'24 percent. The peach contains 0"39

per cent, of protein whereas the mango contains 022
per cent.

It is interesting to note in conclusion that the English

cherry is especially nutritious: it contains about 20 per cent,

total solids, nearly 11 per cent, of sugar, over 1 per cent, of

protein and 06 per cent, of soluble minerals.

Fruits like coco nuts and other oilliearing fruits are

exceptional in composition on account of the oil they
contain. The coconut contains about 36 per cent, of oil

and the almond fi 1 per cent. The walnut and filbert of

temperate countries contain about 32 and 29 per cent
,

respectively.

Finally it may be again urged that, in the disposal of

tropical fruit, and especially of select varieties, due prominence
should be given in regard to the nutritive value of the

produce. Although chemical composition is only one factor,
and perhaps a minor factor, influencing the consumption of

fruit, it must nevertheless have a telling etl'ect to some
extent if judiciously and accurately advertised in cases

where superiority justifies doing so.

THE PACKING AND TRANSPORTING
OF FRUIT IN INDIA.

In a rei.-ent is.sue of the Agricultural News a review was

published of tbe report on agricultural progress in India,
and reference was made shortly to recent investigations con-

ducted by Albert Howard and Gabrielle Howard at Pusa in

regard to the possibilty of eHecting improvements in the

packing and transport of fruit in India.

In a recent issue of the A'jriridltiral Journal of India

(July 1913) a paper on the subject appears, and this has been
abstracted in the present article.

In general the experience of the investigators indicates

that a great Held for development is open in regard to the

Indian fruit industry without incurring new and expensive
means of transport and storage; it would appear that the

road to success lies rather in the direction of better methods
of production and packing. A few remarks concerning the

methods of the natives will make this evident. The crop is

often shaken off the branches either into sheet.s or else on to

the ground. A good deal more bruising takes place when
the fruit is heaped up before packing. There are no packing
sheds. The packages used for the fruit are entirely

unadapted for the purpose. Besides being constructionally

insecure, there is a general absence of ventilation. The

packing material is also unsuitable, articles like grass and
leaves being objectionable, in that they give off water instead

of absorbing the moisture transpired bj' the fruit. Frequently
the upper layers of fruit press on the lower and a good deal

of crushing and bruising takes place in this way.
As already indicated, the fault of the economic loss in

the Indian fruit industry is not due to bad railway facilities,

which are, in fact, stated to be excellent. There are, for in-

stance, well vf ntilated fruit vans constructed to run on the

mail trains, whilst in other cases, vans provided with shelves

are at the service of the industry. There is, however, one

objection to the present system of transport, and that is the

very frequent occurrence of theft: in this direction the

writers emphasize the necessity for the authorities taking
decisive action.

The greater portion of the paper deals with the different

forms of packing boxes which were tested under practical
conditions to find out exactly what arrangements are most
economical for ensuring quick and safe delivery. It was found
that in the plains, delicate fruit like peaches can be trans-

ported without damage when practically ripe, by means of

bamboo baskets containing small cells for each peach. Non-
returnable packages, made of wood and chip imported from

Glasgow have been put on the market at prices within the

means of Indian fruit dealer.s. liy means of these packages
delicate fiuit like peaches, grapes, and tomatoes can be sent

to Calcutta from (,^>uctta
—a distance of 1,750 miles—without

loss or damage. For sending delicate fruit to distant markets
on a large scale, the ideal system to adopt is the unit gift

package such as a punnet, and to pack these in non-returnable

crates. All delicate fruit .should be wrapped in paper.
In regard to desirable changes in economic matters con-

cerning the fruit industry in India, reference may be made
to the want of arrangements by means of which the market

prices of fruit can be circulated and definite contracts

with the railway companies made in regard to returnable

fruit packages. These facilities exist as it is to some extent,
but there is no uniformity. A standardization of the form
of contract as regards consignments, and the standardization

of fruit packages deserve early and careful consideration.

According to Jh'plomatic and Conndar Ri /.orta No. .5107—Annual Series, dealing with the trade of the consular

district of .Jerusalem, the exports of oranges from Jaffa have

during the last year shown a slight increase, but it would

appear that agricultural progress in general is retarded by
a lack of public security. The fact that the inhabitants of

the Jewish colony have to pay from £6 10s. annually per

family in organizing their own means of defence, is significant
as regards the state of public order.
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LIVE STOCK NOTES.

A FERTILE MULE.
Some very interesting coriespiindence has recently

appeared in The Field (August 2 and 9, 1913) concerning

the case lately observed in Cyprus, of a female mule with

foal at foot. The observatioD.s were recorded in the first

instance, by G. J. Harvey, M.lt.C.V.S., Government

Veterinary .-iurgeon, Nicosia, Cyprus When called to

the case he was informed that the foal was the second

one born: last year the animal bad given birth to a

filly foal which lived two months. The present one

was a colt foal two months old by a jack donkey and

resembled somewhat a young donkey but was bigger.

The mule herself wa.s six year? old, l.')2i hands high, and

bay with black points. There were no special marks or

stripes and the animal was of a very good type. Enquiry
seemed to indicate that she was bred from a she donkey, sire

unknown. At the time of writing she was giving milk and

the foal suckled in the presence of the Veterinary Surgeon,
who was able to certify that both mule and foal were

genuine.

THE SCIENTIFIC ASPECT.

In continuation of the letter just dealt with. Professor

Ewart, of the University of Edinburgh, communicated to

the journal acknowledged above, the following interesting

facts regarding the subject under consideration. There

appears to be no a priori reason why mules should not prove

fertile. The male mules with which Professor Ewart has

experimented with, were always found sterile becau.se they
never succeeded in producing perfect sperms—in some sperms
the head piece seemed normal but the tail was only about

one-tenth the usual length. It is believed quite po.ssible

that the female mule may discharge perfect eggs from her

ovaries, but this has not been definitely ascertained. It is

moreover conceivable that the conditions in Cyprus may
favour the formation of normal germ cells in at least female

mules, and thac the donkey like foal referred to by
Mr. Harvey is the offspring of a mule and a jack donkey.
It is pointed out, however, by Professor Ewart, that before

this could be admitted, positive evidence must be forthcoming
to show that the dam of the filly foal is really a mule and not

simply a mule-like she donke}".

DWARF CATTLE IN NIGERIA.

Another letter of considerable interest dealing with the

subject of a peculiar breed of cattle has recently appeared in

Till Field (August 9, 1913). The breed under consideration

is remarkable because the cattle can live and multiply where

the much larger and ordinary humped cattle sicken and die,

but their reputed immunity to trypano.somiasis (see Agrind-
(ami News, Vol. XII, p. 31.5) is apptrently only relative.

It would seem from collected observations that 'muturu'—as

these dwarf cattle are called—succumb to trypanosomes

convejed by Glossina morsitaiis, but are relatively immune
to those microorganisms transmitted by other species of

tsetse fly.

A point of much interest is the origin of these animals.

In the opinion of Profe.ssor Ewart they are probably allied

to the small Shetland cattle, and appro,u;h the ancient Celtic

shorthorn (Bos lonfjifrons). How they got to Africa is

a puzzle.

GRANTS-IN-AID OF LIVE STOCK IM-

PROVEMENT IN GREAT BRITAIN. ,

In Tht Times (August S, 1913) an account is given of the

scheme of the Board of Agriculture of England for assisting in

the improvement of live stock in that country. The main

object of the scheme is to afford means of demonstrating
to groups of farmers, especially the smaller farmers, that

it is proper economy and of pecuniary advantage to use

only sound and high class sires, and to keep records of

the milk yield of their dairy cows as an aid to selection.

The grants are made principally for purchasing, or

assisting in the purchase of pedigree bulls, heavy horses

and boars, and wherever possible the assistance is to be made

through the medium of clubs and societies which may either

be already in existence or be specially formed for the

purpose. Grants, however, may be offered to individual

breeders who are willing to place approved bulls at the

disposal of their neighbours.

A part of the total grant, which amounts to £37,000 per
annum will be expended for the provision of a competent staff

of live stock officers who will carry out the scheme under the

administration of the Board in the various provinces into

which Great Britain has been divided for the execution of

the project.

PERCENTAGE OF MILK FAT AND THE
QUANTITY OF MILK.

With the issue of the Jnurnal of the Board of Agriad-
tnre for August 1913, was published a supplement compris-

ing a report on the correlation between the percentage of

milk fat and the quantity of milk produced by Ayrshire
cows.

The conclusions arrived at are conveniently summarized
in the issue of the journal referred to above, and the follow-

ing points have been abstracted, as being likely to prove of

interest to the general reader.

Broadly speaking it wa.-; found that the milk of cows
which gave the larger average weekly yield of milk showed
a definite and appreciable tendency to be poorer in milk fat

than the milk of cows which gave lower average weekly

yields.

The duration of lactation was found to have no signifi-

cant influence upon the average percentage of milk fat

produced.
With certain allowances, the percentage of milk fat was

found to be rather lower in the older than in the younger cows.

In the herd under examination the older cows showed
a definite and appreciable tendency to give larger yields of

milk than the younger cow.s. This may be due partly to

selection by the breeder, and partly to physiological tendem^y
for older cows to give better yields than younger ones.

The application of these results in practice may lead to

great economic improvements. It appears to be possible to

select a herd of cows with an average yield of nearly 800

gallons per cow per lactation (as compared with the 1909

average yield of 637 gallons), without reducing the average

percentage of milk fat produced in the herd as a whole
below 3 58 per cent, as compared with the present average
of 368 per cent. I'Vom this it will be evident that the

economic advantage lies in sacrificing richness in order to

obtain a more than proportionate increased return in total

yield. j
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SOIL INVESTIGATIONS

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

write as follows, under date September .S, with reference

to the sales of West Indian Sea Island cotton :
—

About 120 bales of West Indian Sea Islands have been

sold since our last report, chieflj* second quality Nevis, Mont-

serrat, St. Kitts and St. Croix at Ibd. to 16 id., and a few

liarbados at 18rf. Prices are steady.

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

Sea Island cotton in the Southern States, for the week

ending August 2:5, is as follows:—
We have only to renew our last quotations in the absence

of any sales.

We quote,

Extra Fine 28c. to 29c. = IM. to 16id. c.i.f., & 5 per cent.

Fully Fine 26c. to 27c. = U^rf. to IS^rf. „ „ „

Fine 25c. =
14-^cf. „ „ „

?^*^^^'°^."*^l24c.to26c.
= 13id.tol4U„ „ „ „

in preparation i
-^ - " "

Fully Fine off
\o2(. = 12W

in preparation j

"" ' - ' d » . •>

Fine off in \^q = lUrf
preparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre up to August 23, 1913, were

3,146 bales, 7,731 bales, and 4,823 bales, respectively.

Cotton in Nyasaland.—At the one hundred and

fifteenth meeting of the British Cotton Growing Association

it was mentioned that a report had been received from the

Director of Agriculture in Nyasaland stating that the cotton

crop now approaching harvest is not going to be such a good
one in the Uplands, where it is cultivated principally bj-

European planters, and the crop has never been so late.

The conditions on the Shire liiver, where the industry is

carried on largely by native cultivation, are reported to be

most promising; the area under cotton is larger than in any

previous year, and it is anticipated that there will be a con-

siderable increase in the native crop, but some decrea.ge in

the total European crop.

The tobacco industry is nmking great progress in

Nyasaland. It is understood that one of the reasons why
tobacco cultivation has made such rapid advances is that

the planters are able to rtalize their produce (juickly, and

the Association are accordingly arranging to purchase cotton

outright from any planters who wish to sell their crops.

Dr. Francis Watts, C.M.G., Imperial Commissioner of

Agriculture for the West Indies, was at Manchester on

September 5, 191:3, and exchanged views with the British

Cotton Growing A.ssociation. The (Jonimissioner also attended,

during September, the meeting of the I'.ritish Association for

the Advancement of Science, held at Birmingham.

RECENT AMERICAN WORK.
The folluwing notes on diti'crent aspects of soil

investigation have been taken from the Experiment
Statiov Record, Vol. XXVIII, No. 9. The experi-
ments on which the results are based were carried out
at the Wisconsin Agricultural Experiment Station,
U.S.A.

EFFECT OF SULPHUK SUPPLY OX PLANT GEOWTH.

Cireenhouse experiments showed that 'in the case of

rape and radishes, both plants high in sulphur, sulphur
fertilization had a marked effect on the yield of dry matter.'

INFLUENCE OF GPvEEN MANURING UPON OEP.MINATION OF
COTTON,

In pot tests it was found that the decomposition of

clover used as a green manure sometimes interferes with the

germination of cotton seed, 'but does not have any material

effect on the germination of corn, wheat and clover. Two
experiments conducted with flax have, however, shown
a similar detrimental effect to that produced on cotton.

The results so far secured indicate that the decomposition of

green manures results in a reduction of the oxygen supply
and an increase in the carbon dioxide present in the soil

atmosphere It is thought that this charge in gaseous
content of the soil prevents the germination of the cotton
and flax seed, which contain a high percentage of oil, and so

require irore oxygen for germination than such seeds as

corn, clover, and wheat.'

INC'REASEIi NITROGEN FIXATION l'K0A[ APPLICATION OF SUGAR
The application of sugar markedly increased the fixation

of atmospheric nitrogen by the soil organisms which are

able to fix nitrogen in the absence of any legume. This
increased activity of these bacteria produced an actual

increase of nearly 1,000 lb. of nitrogen per acre foot in three

years. Similar results, though not quite so striking, were
secured by the application of starch to the .soil. It is inter-

esting to note that when kainit and floats were applied

together with either sugar or starch, the increase in the

nitrogen-fixing power was not so marked.

Interesting results appear in the Acfriciiltural Bulletin

of (he Federated Malta/ Stales (July 1913) in regard
to the composition of some paddy soils in that

country. It ha.s been found that it is in phosphoric acid

that the soil of only average fertility is most hkely
to be deficient. A correlation was found between

yield and available phosphate. It would seem to be im-

portant to find a fertilizer sufficiently cheap and beneficial

to be commercially applicable to paddy soils in Malaya. The

Department is arranging experiments to test the relative

effect of the various phosphatic fertilizers. It is interesting
to note that Malayan paddy soils are invariably clay soils, and
hence are all rich in potash.

In Katanga (Congo) the TJoverninent some years ago
conducted experiments to demonstrate the value oftimbered
lands for agricultural purposes. Thay were found to be
useless. The reason for the failure of the crops experimented
with was the presence in the soil of a large percentage of iron.
Much time and money would have been saved if the analyses
had been made before attempting to cultivate in the first

instance. {Dijilomatic and Cimaiilar Reports No. 5165
Annual Series.)
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AGRICULTURAL ENGINEERING.

MECHANIOAL PREPARATION OF COIR
FIBRE.

Attention is called in the i.hi,:,,island Agviculhivai

Journal for .July 1913, to the accumulation and consequent

waste of coco-nut hu.sks as a byproduct in the copra-making

industry. The above publication reproduces an interesting

article describing the machinery that it is believed may be

economically employed in the ordinary way on plantations

to increase the profits of coco-nut cultivation by checking

this waste.

Dealing first with the subject of the return of fibre, it

is stated that 1,000 nuts yield, on an average, 90 kilos.

<about 198 !b
)

of fibre of which (1.5 kilos. (143 lb.) are

'brush fibre'. At 4.5 francs (37s 6rf.) per 100 kilos. (220 lb
),

this represents a rough return of 17.5 francs (£7 .5.5. lO'i ),

plus the value of the "mattress fibre'—a total of about 200

francs (£8 6s M.) per hectare (2-471 atires).

FIVE DIFFERENT MACHINES.

Proceeding to a description of the machines which may be

employed in the preparation of coir, it is pointed out that the

first operation is usually done by natives splitting the nuts with

an iron spike, but that the work can be more conveniently

carried out by a machine which has three serrated knives

which seize the nuts, cut each up rapidly, when it falls to

the ground in three separate parts. A day's work is said to

amount to 14,000 nuts, which represents the labour of

fourteen men, as it requires a skilled workman to open 1,000

nuts a day by hand.

The next operation is called 'retting', a process which

cannot be done by machinery since it is a slow process lasting

for many months. The object of this process is to soften the

fibres and produce a favourable yellow appearance. After the

material has been 'retted', extraction may be done, but it is

generally
desirable before proceeding with this operation

to subject the husks to a crushing process. This may be

effected by a machine composed of two deeply fluted rollers,

between which the shells are passed, whence they emerge

flattened out, the fibres being now partially free from

the glutinous substance which clogs them.

The fourth operation is exiraction. In using the

extractor machine the workman passes the dchrii of the

shell to the small rollers in front of the machine, which

drag them in slowly, after which they come in contact with

the teeth of the main roller which tear out the short fibres

and perform a kind of combing on ihe long ones

The fifth process is done by the finishing machine. This

enables the fibres to be separated from the ih'hris, and

the short fibres remain in the hands of the workman,

who passes them into the separator, a sort of inclined roller,

made of a frame covered with metallic cloth over which the

di-hrU and dust pass, whilst the long fibre comes out at the end.

A special extractor machine has been invented for

dealing with unripe fruit.

POWER REyUIIlEU.

To drive the machines described above, simultaneously, it

is stated that a 20 h.p. engine would be required for the treat-

ment of 2,500 nuts per day, unless rope be made (unlikely

on an ordinary plantation) when a 28 h.p. engine would

be needed. For .5,000 nuts from 28 to 44 h.p. must be

obtained.

A Reversible Steel Barrel.—It may be remem-
bered that reference was made to this invention in a recent

issue of the Agricultural JVews (Vol. XII, No. 288). The
notice has aroused considerable intere.st. Not only locally

from Dominica, but also from I'eylon have enquiries been

made at this Oflice for further information on the subject.

It may be of interest and of use to the readers of this

journal to be informed tliat the makers of the patent barrel

are:—The United barrel Syndicate, 29 ilincing Lace,

London, EC.
In a communication from the Technical Editor of the

International Sugar .lounial it appears that the above

firm is believed to be in a preliminary stage, and it is not

definitely known whether they are yet able to fulfil any orders

passed to them.

Patent Implement for Singling Plants.—The

interesting implement illustrated in the accompanying figure

is made in one piece which combines two cutting utensils

requisite for singling and hoeing at the same
time. One end of the tool consists of a curved

blade with cutting edges on both sides (b),

and in front (a). At the other end there is

a narow knife bent obliquely at an acute angle.

Between the two is a wooden handle (f).

The Monthly Bulletin of Agricultural

Intelligence and Plant Diseases (July 1913)
from which this information has been taken

describes the way in which the implement is

used. L'nfortunately this description is not

given in sufficient detail to make it per-

fectly clear. Briefly it would seem that the

curved blade (a) is driven into the ground
near the plant which is to be left behind. The

edges are then Dressed and turned right and

left in the ground about it. This is to destroy unnecessary

plants in close proximity. The cutting edge (c) destroys

weeds reaching low down. The bent knife (d) at the

other end of the implement is employed for singling other

plants, and hoeing the .soil at a greater distance from the

required plant dealt with first.

Fio

A Cacao Picker.—The Proceedings of the Agrical-

eiiral Society of Trinidad and ToWiyo for July 1913 contains

an interesting account of the advantages which are said to

accompany the employment of a mechanical cacao picker. It

is said that with very little practice an ordinary workman can

pick more fruit in a given time with this new tool than with

the old, and without injury to the trees. The cutting

surface of the picker is very small. The fruit stock is

introduced into a fork-like opening through which it is guided

down to the cutting surface by which the stalk is severed

without injury to the tree or to the unripe fruit It is put

forward as a special advantage that in using this implement
it is possible always to cut the stalk at a joint

—the proper

place. With an ordinary cutting tool the fruit stalk is cut

in almost any place. CDE3
The cutter in question can also be used for the removal

of dead twigs and for other pruning purposes. The tool,

which is known as the 'Star' cacao picker, is manufactured

and placed on the market by the Wilkie Trading Co., Ltd.,

Paris.
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^NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this niinuber deals with considera-

tions in regard to advertising the West Indies. The

importance of trade representatixes on the different

markets is discussed, together with the value of repre-
sentation at exhibitions.

On page 307, information is given in regard to

matters relating to agricultural cc-operacion locally, as

well as in the Philippine Islands.

Under Live Stock Notes, on page 309, a remarkable

case cf a fertile mule is described.

The subject of a reversible steel barrel, which has

attracted so much attenlion, has been followed up by
this ])epaitment, anil a i;ote thereon will be found

on page 311.

On page 312, a few suggestions are put forward in

connexion with the proposed extension of banana culti-

vation in British Guiana.

The rules of the tireijada JSranch Agricultural
Societies are summarized on page 313.

Insect Notes, on page 314, contain much miscel-

laneous matter of immediate interest.

Under the heading, Students' Corner, reference is

made to the forthcoming examinations in practical

agriculture, conducted by the Imperial Department of

Agriculture.

Banana Cultivation in British Guiana.

lender the heading of Minor Agricultural Industries,
the Demerara Daily Chronicle (Mail Edition, August
20, 1913)—which has for some time agitated for

an extension of the area under banana cultivation in

British Guiana— warmly protests against a statement
made by the United Fruit Company to the effect that

the supply of bananas is exceeding the demand.
A statement to the opposite effect is quoted from
a recent issue of the Agricidtaral Neirs. And our

contemporary is perfectly right. So far as reliable

information is available, there is no indication of

a future glut. For instance the recent special supple-
ment to the Chamber of Commerre Journal{Ja\y 1913)

says: 'The increasing consumption of bananas in

a number of cotmtrics naturally raises the question of

an adequate supply to meet the coming demand.'

The following statistics seem rather significant, in

regard to a British Guiana supply. Out of 6,978,807
bunches of bananas, valued at £1,904,200, imported
into the United Kingdom in 1912, 2,644,311 bunches,
valued at £66-5,014; came from Colombia, and 2,-588,109

bunches, valued at £648,090, from Costa Rica. Only
67,276 bunches, valued at £10,.58(;. went to the United

Kingdom from the West Indies.

Why should not British Guiana participate in the

trade of Colombia and Costa Rica:'

If the existing temerity is chiefly occasioned by
the present freight arrangements, proper but deter-

mined representation should be made at headquarters

immediately.

Views on the Establishment of Agricultural
Colleges in the Tropics.

The opinion has already been expressed in these

columns, that the initiativi- action as regards the

establishment of agricuhural colleges in the Tropics
should emanate from the British Universities rather

than from the general public or from official quarters.
Public grants and Government subsidies mightreason-

ably be looked for in the Tropics as they are in England,
but the initiation and the administrative control

should be in the hands of well-established universities.

In the words of Professor Farmer, great educational

institutions cannot be \;reated by a stroke of the admini-

strative pen. They mu^tgrow and justify their existence.

The fostering action of a mother institution should

tend most of all to"6nsure this natural development.
In an article in Tropiccd Life (August 1913)

great importance is attached to the circuinstance that

British financial interests are greater in the East than

in the West; this, it is believed, renders tlie raising of

funds in the East more practicable than in the West.

A further view expressed is that, as regards Govern-

ment support, the proposed West Indian agricultural

college should be as deserving of as much liberality as

an institution like the British Cotton Growing
Association.

The.<e views have much to support them, but it is

very necessary to distinguish between the establish-

ment and maintebance of different concerns, The
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establishment of a college is not like floating a limited

liability company. Dividends arc not declared. The

requisite funds must be in the nature of an endowment

and given irrespective of immediate financial considera-

tions. Afcerwards, Government assistance may be

looked for, and possibly, when the beneficial influences

of the institution are felt, seen and then appreciated,

the more materialistic capitalists interested in tropical

production may come forward to assist in increasing

numbers.
It may be added for the information of those

immediately interested in the establishment of an

agricultural college in the Tropics, t&at the latest issue

of the Trnpical AcjriculturiM, the organ of the Ceylon

Agricultural Society, shows that definite steps are

being taken by the authorities there for bringing
about a materialization of what has so long been

ft mere project.

Practical Work in Secondary Schools.

Everybody is interested in. the education of

children. A particularly important aspect of the

subject is dealt with in the Report of the Consultative

Committee on Practical Work in Secondary Schools,

recently i.ssued by the English Board of Education. To

readers of the AgricidturuL A'eivs, that part of the

Report which concerns practical work in rural schools

will be more definitely appreciated. The following
embraces some of the Committee's recommendations.

The environment of a rural school should be

utilized to the full for educational purposes. This does

not mean that the secondary school should be turned

into a farm school, but it means that a land basis should

be given to the general work of the school; that a rural

atmosphere should be created in it. The teaching of

English, Science, Mathematics, Handwork and Geogra-

phy should, as far as possible, take the surroundings of

the school as a basis oi- settmg.
The question of providing a suitable curriculum

cannot be solved by the introduction of a definitely

agricultural side so far as concerns the earlier school

years. All the pupils, however, should reieive agricul-

tural instruction before they leave school; there should

be no distinction between 'agricultural boys' and those

not denominated by that term. The science teaching
should be made practical,

frhis does not mean
that technical instruction h agrciulture should

be given. It is necessary that the teacher should be

interested in rural work and great importance is

attached to the existence of a proper correlation

between the study of chemistry and botany and that

of gardening.
The importance of literary studies is not over-

looked. The tendency of pupils to be ever ready to do

anything with their hands and to .disregard reading
and solid study must be carefully borne in mind.

A large number of farmers engaged in agriculture

to-day rarely read even up-to-date information about

their own special work: their business has been learnt

by hard practice and they do not. like nor understand

how to apply book information. This attitude of mind
it must be the vital aim of the rur.vl school to eradicate.

Branch Agricultural Societies.

The Superintendent of Agriculture, Grenada'|,ha3
just sent a copy of the Bye-laws of the (ir'inada Agri-
cultural and Commercial Society relating to the forma-
tion and constitution ot Branch Societies. Any move-
ments in the direction of extending operations ,irid

influence in this way are of interest and imporrance,
particularly in regard to the larger colonies having out-

lying districts.

In Grenada, the President and Vice-Presidents of
the Agricultural Society and the senior officers of the

Agricultural De{)artment are at liberty to attend any
meetings of any Branch Society, and ordinary
members are members of the Branch situated in the
district where they live. Each Branch Society selects
its own Chairman, Secretary and Treasurer. The
annual subscription is the same as for the head society,
but a Branch may be at liberty to accept a less amount)
than the minimum (os.). Members paying reduced

subscriptions have no voice in the management of the

Agricultural Society. Within one month after the
Annual General Meeting, the local Secreiaries must
send the Secretary at headquarters an estimate of

expenses for the coming year. Subscriptions are
collected by the local societ}- and paid int • the general
fund. All members of Brarch Soci-^t^- of good
standing are entitled to receive the pub'ii; h ions of the

Society free. Membership is open to anyone who is

willing to conform to the above rules.

Growing Tobacco tor Insecticide Purposes.

During the last few years considerable work has
been done at the Wye Agricultural College, Kent, in

regard to tobacco growing. It has been found that
under the temperate conditions of England, tobacco can
be grown which, although it lacks those characteristics

essential for cigar production, possesses the important
distinction of having a high nicotine content. This
circumstance naturally suggests the idea of grovving
tobacco for insecticide purposes, and there does noti

appear to be any practical objection to the application
of the idea under tropical conditions. The nicotine
content could no doubt be greatly increased by
chemical selection.

Up to the i)resent the employment of nicotine as an
insecticide has been limited, owing to the circumstance
that this alkaloid is generally used in the spray mix-
tures in a pure form. Its extraction involves technique,
which at present is a trade secret in the hands of a few
manufacturers who keep the price up in consequence.

Mr. D. R. Edwardes-Ker, of the Chemical Depart-
ment at Wye, has shown that nicotine can be quite
satisfactorily extracted from tobacco by means of water—

preferably w^arm water (not above 140° F.), or better

still, by soft soap and water.

It was actually found that 97 per cent, of the
nicotine could be extracted by water at 140' F. after

three treatments of half an hour each during three
suceessive days.

The results referred to above are summarized
niore fully in the Exiyriment Station Record for

August 1913.
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INSECT NOTES.

DESTRUCTION OF MOLE CRICKETS IN

PORTO RICO BY THE HERON OR
GAULDING.

In the Experiment Staticm Record for June 19 lo.

thtre appears the following note entitled Useful Birds

of Porto Rico:—
During the economic investigations of birds in Porto

Eico by the Biological Survey ot thi.s Department, several

species of herons were found to be valuable to agriculture

in destroying large numbers of 'La Changa' or mole

cricket. This is especially true in the case of the green

heron, and to a less extent of the little blue heron and snowy
heron. With a view to protecting the heron, it has been

recommended that certain areas of mangrove swamps under

insular control, which the herons frequent for resting places

and for the purpose of breeding, be designated as bird

refuges.

The green heron mentioned as being particularly

useful in this connexion is probably the common

gaulding(ilrofert riresfgHs), which is resident in Barba-

dos and perhaps in other islands of the Lesser Antilles,

whilst the grey gaulding(47'r/crt /leroc/.ia.s) which visits

most of these islands, even if it may not be a resident,

is probably the little blue heron. The white gaulding

(Ardea egretta) may be the same as the snowy heron

mentioned in the note above.

THE COTTON BOLL WEEVIL IN THE
UNITED STATES DURING 1912.

At the West Indian Agricultural Conference at Trinidad

in January 1912, a paper was presented by the Entomologist
to this Department, reviewing briefly the occurrence and

spread of the boll weevil in the United States up to the end

of 1910, according to the published accounts of the United

States Department of Agriculture. (See ll'es^ Indian

Bulletin, Vol. .Mil, p. 29.)

llecently a further account of the spread of this insect

has been issued in Circular No. 107 of the Bureau of

Entomology, entitled. The Movement of the (Jotton Boll

Weevil in 1912, by W. D. Hunter and W. D. Pierce.

In this paper it is .'•Lown that although the boll weevil

lost ground to the extent of 10,240 square miles, principally

in the northern portion of the infested territory, yet it made

a total gain of 22,720 square miles chiefly to the eastward,

thus showing a net gain in infested territory of 7,300

square miles.

The set-back which the insect received in the northern

portion of its range is stated to be due to the unusually

severe climatic conditions which prevailed in the section

during the winter of 1911-12. It is worthy of note that

since 190(), there has been but little change in the boundary

line of the infested territory on the extreme west, in

.southern Texas, and that to the east, especially in the

coastal region, there has been each year a regular and very

considerable extension.

The Circular includes a very interesting map on which

the boundary line for each year since 1902 is shown, and

a table isprtsented giving the gain and loss for 1912 in

each of the States within the infested area. The following

figures showing the totals and the net gain for 1912
are interesting.

—
Area infested Gain in 1912, Loss in 1912, Area infested

in 1911, sq. miles. sq. miles. in 1912,

sq. miles. f sq. miles.

271,500 22,7120 1.5,420 278,800
Net gain in 1912, 7,.300

A LUCERNE AND LAWN PEST.
Under the headinir Insect Notes in the South African

Agricultural Journal for July 1913, there is given a brief

account of a caterpillar .(Card'h-iwi fir/ua) which, although
possessing a wide range of food plants, has been particularly

injurious to newly-planted lucerne and to lawns in the

Transvaal.

This insect is a dull coloured, liairless caterpillar, which
when full-grown measures about Ij inches in length. It ia

a voracious feeder reaching its full growth in a short time.

There are several broods in a season.

Many fields of lucerne were eaten bare and no success

was reported from trials of spraj ing with Paris green and
arsenate of lead. „

Lawns in Pretoria and other towns were badly attacked.

The spraying of these yith the insecticides mentioned above
was found to be effective if the spraying was done before the

injury had gone too far, that is, before the foliage of the

grass was all eaten off. When the injury had proceeded
so far that only the bare stems of the grasses were left, resort

was had to the use of poisoned baits.

The poisoned bait which, in the trials conducted by the

Agricultural Department proved most effective, consisted of

bran (pollard) 20 lb
, sugar 4

ft)., Paris green 1 lb. The

sugar was dissolved in a gallon of water. This was used to

moisten the bran, after which the poi.son was carefully stirred

in until it was uniformly distributed throughout the whole
mixture. When prepared in this manner the poisoned bait

was merely damp and friable, not adhering in masses. It was

applied in the late afternoon at tbe rate of 100 lb. per acre,

being .scattered broadcast. It pn^ved to be very effectual,
a large proportion of the caterj)illars succumbing to the

effects of the poison by the following morning.
A similar bait in which the poison used was arsenate of

lead instead of Paris green, was also efficient, but its action

was slower, and on this account was not considered so satis-

factory for use on badly infested lawns.

ANOTHER COCKROACH POISON.
Residents in the Ttropics are, at one time or another,

interested in controlling cockroaches, which if left to develop
unchecked, often beconie a great nuisance. The mixtures of

chocolate and boric acid, molasses and boric acid, and flour

and plaster of Paris are all generally known. Another

mixture which has recently been tried in Barbados with

apparently very good results contains naphthalene and boric

acid in ecjual parts, the naphthalene being pounded or

crushed in a mortar to a fine powder before being mixed
with the boric acid.

This mixture has been sprinkled plentifully in the

haunts and hiding places of cockroaches at intervals, say,

of about two week.s, and after two or three applications
the insects almost entirely disappeared. Readers of the

Agricidlural Xi-irg may be glad to try this mixture in order

to compare the results with those yielded by the use of the

better-known cockroach poisons.
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SYA^ALAXD PROTfXJTOIlATE: ANNUAL RE-

I'ORT OX THE DEPARTMENT OE AGRICULTIRK
FOR THE YEAR EXDED .VARCH il, lUl-i.

The climatic conditions for the year under review were

marked by a scarcity of rain. There was a resulting dearth

of food fur native employees, and this necessitated the strictest

economy in labour which to some extent influenced adversely

agricultural progress for the time being.

COTTON.

The cotton crop for the year was a successful one. In

regard to the markets for cotton, some delay was occasioned

by several circumstances, yet the prices paid for first quality

cotton varied from M. to 9|<Z. per B). or about Id. per lb. in

advance of last year. In the marketing of the cotton more

attention is now being directed to the important que.-tion of

baling, and it i.s hoped in a few years that the 400 R). bale,

which is the official bale of the British Cotton Growing
Association, will become the standard of the Protectorate

Seed selection in cotton cultivation has received careful

attention.

The success which has so far been obtained in regard to

the native industry has been due largely to the establishment

of Government cotton markets where the lint is inspected

and weighed by the Government before being ottered to the

general public for sale. The willingness on the part of the

British Cotton Growing Association to purchase lint from

natives all over the Protectorate has al.<o been of very great

assistance.

Tobacco.

The acreage under tobacco for the year under review

was 7,411 as compared with 4,•'507 in the previous year.

The tobacco industry in Nyasaland is stated to be making
wonderful progress, and considering in 1902 the total export

amounted to only 60 ll>. as compared with 2, 262, .545 fc. in

the year under review, it may be presumed that in a few-

years when more capital has been attracted to Nyasaland,

the industry will become a very important factor in

the tobacco markets of Great Britain. It is instructive to

note that of late complaints have been received from manu-

facturers in regard to the packing and size of bales. Stand-

ardized bales 2 feet 6 inches x 2 feet 6 inches x 2 feet, with

double canvas packing are strongly advocated. In connexion

with the industry an appeal is made for greater assistance

on the part of the Government which might be shown, for

instance, by the appointment of a tobacco expert on the

staff of the Department of Agriculture.

TE.V .\XD COFI-KK.

The tea crop is one of the most important minor

cultivations of the Protectorate. The export of the commo-

dity for the year under review amounted to 67,726 B). as

compared with 4.3,876 It), in the previous year. Nyasaland
tea is gaining rapidly in favour with the local population

and is largely consumed by most people in Nyasaland. The

local price is Is. to Is. 6* per lb.

The partial failure of the rains again proves coffee to be

the most fickle crop of Nyasaland. There was a marked
decrease during the year, the value of the exports faHiDg
from £I6,:3^1 lo £4,868 This meant a reduction in area

under cultivation of 1,135 acres. It is to be regretted that

cotfee is an UDstaple crop in Nyasaland since the quality
leaves nothing to be desired.

CIIILLIE.'i AND CAfSICU.II.S.

Nyasaland chillies remain the standard on the home

market, but on account of over-production last year the

market was totally swamped and there was a big drop in

prices accompanied by a consequent reduction in acreage
from 789 to 21,3 acres. This should tend to improve prices

in the coming year.

KUHiiEU AND FIBRES.

ilost of the rubber grown in the Protectorate is Ceara.

The uncultivated source is principally Landolphia parvifolia,

the rubber of which is successfully extracted from the under-

ground parts by combined mechanical and chemical processes.

Turning",to the subject of fibres, it is stated that both

sisal and Mauritius fibre suffer from cold in the higher eleva-

tions, but give profitable result.s when cultivated below 2,.500

feet. The success of the British Central Africa Company in

connexion with this cultivation is believed to be in great

measure due to their enterprise in importing a 'New Corona'

fibre machine— a machine which can extract 30 cwt. for

a ten hours day: with a higher fibre percentage, indeed 2 tons

might reasonably be expected.

PLANT DISEASES AND I'ESTS.

The most prevalent disease during the year has been

Cercospora nicotiiinae, which has been very common on

many tobacco estates. A species of Vermicularia was

observed on the safHower crop, and specimens of Ceara

rubber were found attacked by one of the Polyporaceae the

name of which was not determined. Tea has been found

affected with the 'shot hole' disease. The fungus responsible

for this condition in India, Pseudopeiziza Guepini, has not

been observed on material collected in Nyasaland.
The year has been characterized by a severe general

outbreak of leaf-eating caterpillars. The weather has been

favourable for this increase, and the view is expre's^d that

the long dry season may have destroyed the natural enemies

of various species. The cliief pests of cotton in Nyasaland
are the boll worms, which include three species

—the red boll-

worm (Dijiaropsi!' caftavea), the Egyptian boll-worm {Earias

insulana), the American boll-worm (C/doridia nrmiyera).

Cotton aphis, leaf hoppers, stem weevils and termites have

also been responsible for some damage to cotton. Tobacco has

been far more free from disease than cotton. The chief

pests of tobacco are the leaf-eating caterpillar (Prodenia

litura), the tobacco stem borer (Phthorinae heliopa) and cut

worms. These latter are the worst enemies of tobacco that

has been planted out.

VETEI;1NARV INVESTIGATIONS.

After referring to the resolutions passed by the

Veterinary Conference held in April 1913, the Veterinary
Oflicer proceeds to discuss the circumstances surrounding
outbreaks of trypanosomiasis. It is believed that the

disease was contracted in two of the outbreaks from stray

tsetse Bies following game or natives from one or other of the

small tributaries of the Shire River, and eventually finding

their way on to normally healthy grounds of the herds in

question. A certain amount of loss is caused in cattle from

piroplasmosis. This being a tick-borne disease, great

emphasis is laid upon the necessity for systematic dipping.
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A catalogue has been received from Messrs. Merry-
weather and Sons, Limited, London, which describes a fire

hose nozzle that performs six entirely separate functions.

It is said to be of the greatest assistance in attacking and

preventing the spread of conflagrations.

GLEANINGS.

In spite of the dry weather, the cane crop in the northern

district of St. Kitta is sound and healthy, there being no signs

of disea.se, as there was last season.

During August, the Agricultural Superintendent, St.

Lucia, directed the internal structural work in the new lime

factoiy. The mill was received and mounted.

Dominica rainfall was normal during August in Itoseau,

but considerable damage was reported from the windward

side of the island owing to excessive rains.

Bendal's and Gunthorpe'a sugar factories in Antigua

have closed down for the season. The latter made 7,3.50 tons

of sugar, not including second sugar, as against 6,200 tons

last year.

An Ordinance is published in the Uganda Official

Gazette which provides for the protection of agricultural

produce. Loitering or lurking on plantations is a punish-

able offence.

In Montserrat, the chief agricultural problem at present

is tlie ill health of the lime trees It is stated that the dry

weather is making the position le.ssand less hopeful. A very

poor crop is being obtained.

According to the Poit-or-Sjmin Gazette (September 7,

191.3) considerable disappointment has been occasioned in

one of the school gardens in that island through the occcur

renceof praedial larceny.

The condition of the crop on the small holdings in

Grenada gave cause for much anxiety during June and .July.

Since then, however, the appearance of all the crops has

greatly improved. This i.s most noticeable as regards the

corn and cane crops.

A considerable amount of travelling was done during

August by tbe Agricultural Superintendent and the As.sistant

Agricultural Superintendent, St. Vincent. A large number

of estates and small holdings was visited. A trip was made

to the Southern Grenadines.

The taxes on rubber exported from the Congo State

have been reduced. The tax on plantation rubber is nil; the

highest duly is put upon tree or vine rubber to the extent of

fiO francs per 100 kilos. (The Board of Trade Journal, July

17, 1913.)

In the issue of A'a^wre for August 14, 1913, a plea is

put forward for a continuation of the seismological
observations and researches of the late Professor .Milne. The
most fitting monument to his memory would be the

continuation and development of his great work.

A note appears in I'liu Bo'trd of Trade Journal

(August 7, 1913) to the eti'ect than an agreement has come
into force between the Java cinchona bark planters and

quinine manufacturers, and that an absolute ting has been
formed in this commodity.

According to the Antigua Sun, a prospectus will be

issued shortly of Kendars (Antigua) Sugar Factory Limited, a

company formed for the purpose of acquiring the well-known
business of that name for so long carried on by the late Mr.
A. M. Lees' firm. TLe capital of the company is £22,500.

Consideiable dissatisfaction has been shown in America
in regard to the inferior quality and bad condition of cigars

imported into that country from the Philippine Islands.

Efibrts are being made at Manila to secure more uniformity
and an improvement of quality. (Diplomatic and Consular

Re/orts No. -5089—Annual Series.)

The best way to destroy rats in cane fields—according

to ihs Allstru I ia7i Sityar Journal— is to expose bread with

dripping on it, or a split banana upon which a few drops
of essence of aniseed has been placed, together with the

poison, strychnine. In using baits jt is always necessary
to expose at first a little without any poison on it.

The (rardi inra' Chronicle gives considerable attention

in the issue for August 23, 1913, to the newly established

National Dotanic Garden in the Union of South Africa.

For upwards of fifty years the project of a garden has been
under consideration, and it must be gratifying to those who
have worked so long and devotedly for this object, that it

has at last attained fulfilment. The Garden will occupy an
estate on Table Mountain.

The metal barium occurs in tobacco and in other plants.

According to the Journal of the Chemical Society (July 1913)
it has beeii shown that the poi.sonous eflTect of loco-weed

(Astragalus sp.) on cattle, is due to the [jresence of barium.
Barium has been found in tobacco in amounts varying from
0009 per cent, to 074 per cent, (calculated as barium

sulphate).

The St. Kitts /laili/ K.i/n-iss continues to publish from
time to time, notes agitating against the conditions of the
milk supply in that island. It will be remembered that a^
editorial on this subject recently appeared in the A;/riciiltuial

iVe«'.s. This leading article has been reproduced in several

of the island newspapers and it is hoped that it will bo
found possible for the authoiitips to give sympathetic con-

sideration to the suggestions which were put forward in it.
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STUDENTS' CORNER. RECENT BOOKS.

OCTOBER.

First Pkriod.

Seasonal Notes.'

roRTiico.Mixc; kxa.minatiuxs in practicai, .igricultuue.

This year'.s examinations in practicaragriculture will be
held on the following dates:—

Preliminary Examinations, October 27, 1913; Intermedi-
ate and Final Examinations, November 10, 1913.

The number of entries are as follows:—
Grenada: Preliminary, two candidates. Dominica:

Intermediate, two candidates; Final, onf candidate. Antigua:
Preliminary, three candidates; Intermediate, one candidate;
Final, one candidate. St. Kitts: Final, one candidate.

It may be opportune at the present time to

offer a few advisory remarks of a general nature
in regard to these examination.s. In the report on
the last year's Preliminary Examination (.see Agricul-
tural Neii'x Vol. XI, p. 381) attention was called to a general
weakness in regard to the provision of simple illustrations

to certain types of questions. A general weakness was also

shown in regard to animal physiology. On the whole, there
was evidence which indicated that candidates might have

referred, during the course of their .studies, more frequently
and carefully to the syllabus of subjects, not with the
intention of limiting their knowledge but with the object of

making it as complete as possible, as far as is required for

dealing with the questions that might be asked.
In regard to the Intermediate and Final Exam-

inations, the importance was pointed out, of candi-
dates bringing their practical experience to bear upon
their answers to as great an extent as possible.
Past examinations have shown that many candidates fail to do
themselves justice through inability to express themselves
in writing. It is very necessary to think over the question
and frame an answer to it before commencing to write.

Frequently the candidate gets involved in a long sentence.
Sentences should be kept short, and observations ought to be
tabulated as far as possible. Written description can be
saved considerably by giving clear labelled drawings made
to scale.

Last year, in the special crop subjects, general weakness
was evinced in regard to the manuring of the sugar-cane,

sugar cane nurserie:^, the classification of canes, the manner
of production of rotoons; also in connexion with diseases and
the manuring of cacao, the general seasonal work on a cacao
estate and varietie.s of cacao. Attention, in regard to limes,
was required respecting insect pests, lime nurseries, the

packing and marketing of lime products and the testing of

lime juice. As regards cotton, improvement was needed in

regard to such matters as the examination of seed-cotton, the

manuring of cotton, and the action of the Sea Island cotton

gin. (See A'jricHlttual A'eics, Vol. XII, p. 13; also Vol XI
p. 401.)

In conclusion, all candidates may be advised—but

particularly the Intermediates and Finals—to run through the

present volume of the Agrindtural Xcw^, carefully noting
recent discoveries, new and useful methods and general
agricultural progress in the West Indies. This will constitute
a valuable revision and bring the candidates' theoretical

knowledge up-to-date.

Vegetable Alkaloids.—A book has just been pub-
lished by Messrs. Churchill, London, dealing with the above
subject. The author is Dr. T. A. Henry, well known for his
researches into the composition of the alkaloids. The book
is reviewed in jSfatm;; for August 21, 1913. Tlie subtle
nature of the chemistry of the alkaloids is remarked upon,,
and it is pointed out that not only has Dr. Henry achieved
important results in regard to the chemical structure of

alkaloids, but also in connexion with the correlation between
their chemical constitution and action on the animal system.A great deal, however, remains to be done in this latter
direction. Another question on which the book provides
some information is that of the function of alkaloids in

plants. It has variously been believed that they are end
products of metabolism, or protective substances, or possibly
nutrient materials. On this question Dr. Henry touches

though but lightly, in the introduction to the work under
notice.

The one criticism which the book invites, is that it is too
much like a collection of extracts from the Journal of the
Cheluteal Society. But it is said to be a good collection.

A copy has just been received at this Office, of the
booklet entitled Coco-nut Cultivation in the West Indies,
reproduced by the Tropical Exploitation Syndicate Limited,
London, by permission of the Imperial Commissioner of

Agriculture for the West Indies, from the pamphlet having
the same title, published by this Department two years igo.
It is unfortunate that in the preface, the name of the late

Mycologist to this Department who wrote the greater portion
of the subject-matter, has lieen wrongly reproduced as
F. W. Smith. It should have been F. W. South.

Manihot Rubber.—A new book on Manihot rubber
by Professor A. Zimmernmnn is reviewed in 2^atiu-e

(August 7, 1913). In the East, these forms of rubber-

yielding trees have not been regarded as being so profitable
to cultivate as Ileiea hraaiiiensis, but they nevertheless take
a very high place amongst aborescent forms of useful latex

producers, by virtue of their rapid rate of growth, hardy
characteristics and good quality of rubber.

Four species are dealt with in the treatise: M. Glaiiovii,
21. dichotoma, M. piauhijenais, and M heptaphylhx. Their
distribution, anatomy and morphology are described. Inter-

esting remarks are made concerning the distribution of
the laticifers in the stem of M.Glaiiovii, and it would appear
that if the tapping instrument were pressed down deep
enough, it must every time puncture a laticiferous vessel

except where it touched a medullary ray.
The volume by no means confines its considerations to

the botanical aspects of the species. One instructive chapter
deals entirely with methods of tapping, whilst the last six
describe general research in connexion with the preparation
of rubber. Even an account is given of the expenditure and
revenue of plantations, so that the book will be seen to cover
a very wide field. It should be interesting to the general
reader, but of immediate value to rubber growers in German
East and West Africa.

An interesting list has just been received of the trees,
shrubs and climbers of the (iold Coast, Ashanti and the
Northern Territories. It has been compiled by T. F.
Chipp, B.Sc, F.L.S., Assistant Conservator of ForestH,
Gold Coast.
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FUNGUS NOTES.

A DISEASE OF RICE.

Lately the importaEce of the soil as a source of infection

of diseases of plant.s hiis become more and more recognized.

C. N. Jensen, in America, has directly i.solated from the soil,

facultative parasites belonging to the genera Colletotrichum,

Fusariuni, Thoma, etc., besides the iiornially occurring para-

sites, belonging to Pythiuiu and Phytophthora. Shaw in

India has demonstrated the innwrtance of the soil in regard
to Tihizoctonia, whilst in the same country .J. F. Dastur has

observed that P/it/to/'ht/im-a parasitica, which attacks the

castor oil plant, retains its vitality in the soil for two months.

In the West Indie.s, South has brought out the relation

between soil conditions and root diseases of cacao, lime and

sugar-cane. Not the lea.st significant aspect of the subject

is that which has arisen from the researches of Russell and

Petherbridge on soil-sickness and partial sterilization, namely,
that fungi in the soil maj' exert harmful influence on crops

through the secretion of toxic substances.

Leaving these general considerations, attention will be

given in the following article to results obtained lately by
Shaw in India with regard to a new soil infecting disease of

rice described in the Memoirs of the Department of Agri-

eultwe of India, Botanical Series, Vol. VI, No. 2.

^.\TURE OF THE PARASITE.

The fungus which causes the disease in question is

known as Sclerolium Oryzne, Catt., and as the name implies,

it is a fuigus the mycelium of which produces hard masses

of resistant pseudoparenchyniatous tissue known as sclerolia.

It will be remembered that sclerotia are characteristic of

Rhizoctonia, too. In the case of the fungus under con.sider-

ation it is hardly necessary to add that no perfect fruiting

stage has been observed

THE DISEASE "iN THE FIELD.

Infected plants can usually be distingui.'^hed from

healthy ones by means of the phenomenon of 'tillering', that

is to say, the development of fresh green shoots from the

adventitious buds at the bare of the infected culm. The

diseased culm gradually turns yellow and dies; any grain
which it bears is light and poorly developed. It is the loss

of grain which constitutes the most serious damage due to

the fungus.
If a diseased stem be split longitudinally, the basal

portion is found to be infected with the fungus. The

hyphae from a dark greyish waft within the hollow stem,

and small black sclerotia can be seen dotted all over the

inner surface. At first sight the sclerotia resemble that of

Elii'octoma Solani, Kiihn; they are, however, considerably

larger and have a smooth shiny surface.

BEHAVIOUR OK THE FUNGUS IN CULTURE.

No matter where the material came from, nor whether

the cultures were made from hyphae or sclerotia, the same

fungus was always obtained. Cultures were made on

several different medin, and in some cases the medium was

not without inthience on tlie character of the fungal growth.
For instance, infection upon nutrient agar containing extract

of paddy grains induced the formation of chlamydospores
in enormous numbers. Upon Lima beans, to give another

instance, the fungus gave rise to a curious red pigment;
whilst upon maize meal, the rate of growth was remarkably

rapid, a dense white mycelium being formed in so short

a time as twelve hours.

INOCUL.VTIONS.

One of the most interesting, and at the same time most
useful part of an investijiation of the present kind is that

which includes the artificial infection of the plants tc: see how
far the fungus is arv active parasite. Sclerofiwn Ori/zae was
found to be particularly vigorous as the following shows:—

'The young plants were infected when they were about
seven to ten days old and about 3-4 inches high. The first

.series of infections was made with small black sclerotia from
an agar culture about one month old. None of these inocula-

tions gave any result, the scleiotia failing to germinate. Sub-

sequent trials with aclerotia from old cultures showed that

they had, not iu.'reqaently, lost the power of germination.
Fresh inoculations were then made from a culture three days
old, in which the hyph\e were still growing vigorously, and
sclerotia were not jet formed. A small speck of agar was
removed from such a culture and placed upon a rice culm,
about I inch above the remnant of the seed; hyphae quickly
spread from this centre over the exterior of the culm, which

gradually lost its green colour and turned brown near the

seat of infection. As the outer leaf sheaih turns brown, the

lamina attached to jt also loses its green colour and wilts;

finally, the process extends to the central leaves, and the

whole plant dies. During the progress of the infection

a light weft of hyphae can be seen investing the culm; in

the later stages of the disease small, den^e, white aggrega-
tions of hyphae appear in this mycelium, and, ultimately,
become hard black sclerotia of the usual type. This superficial

production of sclerotia is a characteristic of the section Libera
of this genus. V\'e liave, however, seen that sclerotia may
arise in the more deep seated portions of the host, so too

much stress must not be laid on this character. The first

sclerotia usuall)' occur about the top of the first leaf sheath,
either on its inner or outer surface; in the former case thej'

appear as small dark swellings beneath the dry and withered

leaf base. The time taken from the first infection until the

death of the plant and the production of tlie sclerotia is about
two weeks.'

On the whole, 70-80 per cent, of the inoculations proved
fatal. It may be added as an interesting fact that

a successful inoculation killed the infected plant completely,
but, in the field, the result of an attack seemed rither to be

a gradual weakening of the host, culminating in the failure

to produce good seed.

KEMEDIES.

Against a fungus like Sclerotiiim Ori/uc, which can

undoubtedly perenii^ate in the soil, it is difKcult to see what
remedial measures can be employed with success. The

application of sal-ammoniac to the soil has been suggested,
but more probably eflforts in the direclion of breeding
resistant varieties would answer a more useful purpose.

Fortunately the damage done in India at the present time

does not appear to justify any concern in regard to the

immediate necessity for selecting special strains of rice

resistant to the disease.

THE STERILIZATION OF SEED.
Several chemical reagents can be emploj'ed in the

sterilization of seeds. The following extract contains

a sun.raary of the results, with regard to the use of

hydrogen peroxide obtained by Iv}- Massee, and pub-
lished in the Kovi Bidlctiv of iMiscellancflus Iv forma-
tion No. 5, 1913.—
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The sj)ores of fungi, also some kinds of bacteria, are as

a rule killed by an hour's immersion in hydrogen peroxide;
no spores experimented with germinated after similar

treatment for two hours.

In nearly every instance the germination of seed

immersed in hydrogen peroxide was retarded. Seeds

immersed for four hours were, on an average, one to two days
later in appearing above ground than untreated seeds of the

same kind. Seeds treated for twenty-four hours were

retarded two to eight days or in most instances were killed

cutriglit. The period of retardation is much less in seeds

which germinate quickly than in the case of seeds whose

germination is normally slow. After treated seeds have

germinated, growth is rapid, and in a short time the plants
are equal in size and vigour to the plants from untreated

seeds sown at the same time. In some cases the plants
from treated seeds are distinctly larger than those from
untreated seeds at the end of three weeks. For all practical

purposes, soaking seed in hydrogen peroxide for three hours

will kill all superficial fungus spores and the seed will not be

injured. This method is to be recommended as a substitute

for fumigation, which, as a rule, does not kill fungus spores
unless continued for such a time as to damage the seed.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The Report of Mr. J. R. Jackson is as follows:—
The general tone of the markets during August, which

is essentially a holiday month, has .shown some improvement
since our last report, not only in the amount of business

done, but in an upward tendency of prices realized, though
towards the close of the month some West Indian products,

notably mace, and cassia fistula had dropped slightly.

There has been but little doing in the case of

The oilerings for the most part throughout the month
have been bought in. On the 13th 10.5 bags of Calicut were

brought forward and bought in at 31.?. for bold, and medium
brown, and 32s. for good washed; on the 20th of the month
it was reported that 2.5 tons of Sierra Leone had aeen sold

at Liverpool at from 20s. to 20s (id. At the last spice
auction on the 27th, the ofl'erings were bought in, bold lean

at 65s., and good small at 50s. per cwt.

N'DTMEGS, MACE AND AEEOWiJOOT.

At the spice auction on the 13th West Indian nutmegs
were represented by 132 packages, all of which were sold at

the following rates, 92"s to 104's, i'ld.; 113 s to 130's, 1|</. to

5(Z. and the same price for 138's to 147. Slightly wormy
fetched ild. to -ild., and wormy and broken 3|<i. to -id. per
lb. A wsek later there was a steady demand and a good
supply at an advance of {'/ per ft., the whole consign-
ment of 734 packages West Indian, being disposed of.

Again at the concluding auction, on the 27th, the demand
was steady at similar rates, but the supply was limited.

For mace there has also been a steady demand, the 20

packages of West Indian offered being all disposed of at the

following rates: fair to good reddish 1? lid. to 2s. Id, dark

red Is. 9rf. to Is. lOd. and broken l.'^. 6d to Is. 7d. per lb.

On the 20lh of the month the ofierings amounted to 167

packages of West Indian and all were sold, the higher

qualities at previous rates, and the lower at a decline of from
Id. to 2d. per B). At the last auction on the 27th only small

supplies were brought forward which were disposed of 'at

previous rates. The large supply of 168 barrels of St. Vin-
cent arrowroot was offered on the 13th and all bought in at

""d. to 3]rf. per lb. for fair to good manufacturing.from 2f

SAESAPARILLA.

It was not till August 21 that the drug auctions
were resumed after a months interval for the holidays.
In consequence of this the 'ifferings of sarsaparilla on the
above date were above the average, and consisted of
24 bales of grey Jamaica, 25 of Lima .Jamaica, and 31 of
native Jamaica, the whole of the first were disposed of at

about Id. per lb cheaper than previous rates, and realizing
Is. 8d. to Is 9d. per lb. for fair, Is. Id. for slightly rough
and Is. Qd. for part mouldy. The Lima Jamaica found no

buyers the reserve price being 2s. per lb. Seventeen bales,
out of the 31 offered of native .Jamaica sold at from Id.

to Sd. for dull red press packed, and 7d. for inferior yellow.
One bale of fair red slightly mixed fetched 9|(/. per ft).

TAMARrXJ)8, KOL.V, LIME OIL, LIME JUICE AND
C.VSSIA FISTULA.

At the first auction in the mouth, namely on the 6th
West Indian tamarinds were steady, 15s being paid for good.
East Indian, for which there was only a small demand,
realized 13s. At the end of the month 72 packages of West
Indian tamarinds comprising good bright; and dull dry
Barbados were offered and all bought in at 18s. 6d. for the
former and 16s. od. for the latter, kola was represented at

the first drug auction on the 21st by 13 packages, 7 of

vifhich were sold, 5 bags beiiig .Jamaica, whole and halves,
which realized ihd. per lb. and 2 bags of Grenada fair

small halves and whole nuts part of which were dark in

colour and mouldy, these fetched 3
jt/. per Do. Lime oil has

been scarce throughout the month, fair West Indian

di.stilled, from second hands being quoted at 3s. Si. and
hand pressed 13s. Gd. At the last auction 13 puncheons
of raw West Indian, good palish green lime juice were
offered but held at Is. Gd. per gallon. At the same sale

20 bags of cassia fistula from St. Lucia were offered

and 10 sold at 15s. the remaining 10 being disposed of

privately.

During the year 1912, the crop of oranges and lemons
in the district of Jalapa, .Mexico, amounted to 90 million,
and was principally consumed in the liepublic, although part
of the early crop was exported to the United States. It is

believed that the growing of orange, lemon and other citrus

fruits is likely to undergo development in this district, as the

soil and climate are eminently suited for these fruits, which

ripen two months earlier than those grown in the United

States, to which country facilities for export through the

port of Vera Cruz are good. {Biphmatic and Consular

Reports, No. 5100— Annual Series.)

The Dominica Guardian (July 25, 1913) again refers

to the congested state of the fresh lime market. It advises

growers, in view of the rise in price (.f lime juice, to pick ripe
limes rather than green, immature and undersized ones.

It is stated that 8 barrels of fully ripe limes picked from
the ground and sold at 4s. per barrel (the local price) is more

profitable than picking I'Ctween 10 and 12 barrels of

undersized, green limes from the trees to sell at 5s. (the

present New York price), or even at 6s. per l)arrel.
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MARKET REPORTS.

London.—The West India Committke Circular,

September 9, 1913; Messis. E. A. ile l'.\ss i Co.,

August 29, 1913.

Arrowroot— 2|rf. to i'^d.

Balata—Sheet, 2/6; block, 1/llJ per tti.

Beeswax—N" niuitutiuiis.

Cacao—Trinidad, 70/- to 77/- per cwt.
; Grenada, 64/-

to69/-; Jamaica, 6:!' to 68.
Coffee—Jamaica, 51/- li> 100 -.

OoPRA—West Indian, £':>."> 5». per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, lod. to 18rf.

Fruit—No quotations.
Fustic—No quotations.
Ginoer—Very i|uii't, 37 - to 62/- per cwt.

laiNOLASS—No quotations.
Honey—Xo cpiotatioiis.

Liue Juice—Raw, 1/- (( !/(>; concentrated, £26 5s. to

£l'7 IS-i.
;
otto of limes (hand-pressed) 15/.

LooWOOD—No quotations.
Mace— 1/11 to 2/6.

Nutmegs—i^d. to 6d.

Pimento—Quiet, '2^d. td 2|rf.

Rubber—Para, fine hard, 3/9; fine soft, 3/3; Castilloa,

2/2 per lb.

Rum—Jamaica, 2/5 to 6/- per gallon.

New York.—Messrs Gillbspib Begs. & Co., September

5, 1913.

16c.; Grenada, 14c. to 14jc;
Jamaica, 12c. tx) 13^c. I i^^

Oacao—Caracas, 14Jic. to

Trinidad, 14c. to 14ic.;

Ooco-NUTS—Trinidad and Jamaica, selects, f41 "GO to 143 •00;

culls, $2(1-00 to $27 00 per M.
Coffee—Jamaica, 9Jc. to lilc. per ft.

OtNGER— '.'Ic to lO^c. per ft.

Ooat Skins—Jamaica, 49c. ; Antigua and Barbados, 44c. to

47c. ; St. Thomas and St. Kitts, 42c. to 44c. per lb.

Qbafe Fruit-Jamaica, $4-00 to ,?7 00.

LiUES—No (piotatioiis.

Mace—44c. to 52c. per ft.

Nutmegs—llO's, 12c.

Granges—Jamaica, $2'7.t to $4'00.

Pimento— .'iic. to 4jc. per ft.

SroAR—Centrifugals, 96", 3'80c. per ft.; Muscovados, 89°,

3'2;!c.: Molasses, 89°. 2'98c. per ft., all duty paid

Trinidad,—Messrs Gordon, Grant <t Co., September 15,

1913.

Oaoao—Venezuelan, $14-75 to ^1500; Trinidad, $14-25 to

$1475.
Ooco-NUT Oil—$1 -Jo per Imperial gallon.
Coffee—Venezuelan, 14 ic. per ft.

Copra—$5-25 per 100 ft.

Dhal—$4-75 to $4-90
Onions—$1 -00c. to $2 10 per 100 ft.

Peas, Split—$6 20 to $t;-26 per bag.
Potatoes—English. $1-75 to $2-2') per 100 ft.

Rice—Yellow, j;5-:!o to $540; White, $4 -90. to 14 95

per bag.
SroAR—American crushed, no quotations.

Barbados,—Messrs. James A. Lynch &. Co., Ltd.,

September 20, 1913; Messrs. T. S. Garraway &

Co., September 13, 1913.

Arkowroot—$5-25 to $6o0 per 100 ft.

Cacao-$1500 per 100 ft.

Coco-nuts—$18-00
Hat—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure,
to $5000; Sulpliate of ammouia, $82-00 t.

per ton.

Molasses—No Quotations.
Onions-$2 50 to $3-00 per 100 ft.

Peas. Split— $5-25 to $550 per bag of 210 ft.

$4-00 per bag of 120 ft.

Potatoes—Nova Scotia, $2-4(1 to $:!00 per 160 ft.

Rice-Ballam, |5-20 to $530 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wieting & Richter, Septem-

ber 13, 1913; Messrs. Saxdbacu, Parker & Co.

September 12, 1913.

$48-00
$85 00

Canada,

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 is.sued, price Is. each. Post free, 1». '2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2s. each
;
Post free 2s. 8d, where complete. (Ill, 2.

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

Volume XIII, Nos. 1 and 2:—Containing Papers on sui;ar-c.\ne expeuiments in British (iui.\N'A, prepared
for the recent Agricultural Conference, comprising:

—Sugar-cane Exjjeriments in Rritish Guiana, By
Professor J. B. Harrison, and others; Part I—Introduction; Part II.—The Composition of the Soil-water

as affected by Cultivation and Manuring of the Soil; Part III.—The Manuring of the Sugar-cane;
Part IV.—The Effects of Cultivation and of Jlanures on the Soil of the Manurial Experiment Fields;

Part V.—Varieties of Sugar-cane.

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

»dapted to West Indian conditions. They contain, amongst other subjects, su.-iun. tries of the results of the experiment wcrk

on eugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry.
^

fl4) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canea at Barbados (l.i) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2rf.; in I'JOl, No. 13, price -Irf.; (17) General Treatment uf Fungoid Pests. Price 44.

in 1902, No. 19, price 4rf.; in 1903, -No. 26, price 4rf.; (18) Recipes for Cooking West Indian Yams. Price 2ii.

in 1904, No. 32, price 4d. (25) Ground Nuts in the We.st Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6rf.; (34) Notes on Rabbit Keeping in the West Indies. Price 2,L

in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Inforra,ation in regard to Agnculcural Kanks. Price id.

in 1907-9, No. 62, price 6c?.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price Gd.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2rf.; in 1903-4, No. 33, price 4d.; tions. Price 2(i.

in 1904-5, No. 39, price 4rf. ; in 1905-6, No. 46, price 4(i.; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price id.; in 1907-8, No. 56, price -id.; Price 6d.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6rf. (54) Fungus Diseases of Cacao and Sanitatiom of Cacao Orchards.

Manorial Experiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. ,30 price id.; in 1903-4, No. 36, price id.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price 4rf.
;
in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4(i.

in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, Hov.- to Eie^;! <»ud Work Them. Price 4(<.

in 19118-9. No. 64, price id.; in 1909-10, No. 68, price id. (61) The Grafting of Cacao. Price id.

Sugar-cane Experiment> in the Leeward I^lands, (65) Hints for School Gardens, Fourth Edition.

in 1910-11, pricf Is.: in 1911 12, price Is. (69) Hints to Settlers in St. Lucia. Price 6d.

General. (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (72) Lime Cultivation in the West Indies.

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

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

marked id., and I|^. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per numi-er, post free, '2d. The subscription price, including postage, id

3i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issned—Price 4s. each.— Post free, 5.s. 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 u, he addressed, to the Agents, not to the Department.

Agents.
The following have been aopo'.nied .\genta for the sale of the publications of the Department :

—
London: Messrs. Dulad is, Co., 37, Soho Square, W, St. Vincent: Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Ltd, Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lav.'kence, Botanic Station.

Jamaica: The Educational Sppply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. ilontserrat : Mr. W. Robson, Botanic Station.

5ri<isA G'uiiiia.- The 'Daily CHr.oMCLE'OnicE. Georgetown. Anuaua : Mr. S. D. MaLonk, St. John's.

Trtnidad : Messrs. Muie-Marshall i Co.. Port-of-Spam. St. Kitts : The Bible and Book St:pPLY Aobnoy, Basseten*,

T-hago: Mr. C L. Plaremaxjt, Scarborough. Ftvin : Messrs. Hcwell, Br.os., Charlestown.

Grenada :
' The Stores '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—Forsugfci,r-ca,ne and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff'p Special Cocoa Manure —^

OMendorfPs Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS

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

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

PURE RAW
Linseed Oil

Stccked in casks or in cases of 10 gallons each,

Special quotations made for export trade

"It (Implication to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN,

SPAC1-: FOR ADVEKTISEJIEXT.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol XIII, No. 3.)

Contaiuing Papers on i;ibui;i: ami JIisckllanicois
StuJiit rs, prepared for the recent Agricultural Conference,

comprising:
— riDi;r.i:u: Rubber E-^ipeiinients in Trinidad and

Tobago, bj' A. K. Collens; Rubber Experiments in Rritish

Guiana, by I'roft-.'^sor Harrison and others; Castilloa Kubber
in Dominica, by Joseph Jones and G. A. Jones; Notes on
(Jultivation of Para Rubber, by V. Evans; Note on the

Present Position of Piubber in Grenada, by G. G. Auchinleck,
B.Sc, F.C S.; Rubber Cultivation, by Dr. P. J. S. Cramer;
MistELLANKOUs: Porestry in Trinidad, by C. S. Kogers;
A Method of Estimating Calcium Carbonate in Soil.*, by
H. S. Shrewsbury, P.I.C; Milking Capacities of the Trinidad
Government Farm Cows, by Ibrbirt I,. Shrew.sbury: The
Profitable P>reeding of Horses, by J. L. Shannon, 1•.^'.M.

Printed at Office of Aqrkultural Repwter, 4 High Street, Bridgetown, Barbados.
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OF THE

LESSER ANTILLES.
BY H. A. BALLOU, M.Sc,

Entomologist on the Staff of the Impekial Defartmest ok Agukjultuee.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with

an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects,

Orders of Insects, Insect Pests of Crops, In.«ects which Attack Man, Insect Pests of Domestic Animals, Insects of the

Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information

is contained in '210 pages, illustrated by over 180 figures.
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AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Fertilizer Guide

Pine-apple Culture

Miscellaneous Economic Plants

Sugar-cane Culture

Tobacco Culture

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

JVE SEND IT FREE.

GERMAN KALI WORKS,

\ Port-of-Spain,

Trinidad.



A FORTNIGHTLY REVIEW
OF THB

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

Vol. XII. No. 299. BARBADOS. OCTOBER 11. 1913. Price Id.

CONTENTS.

Page.

Alcohol as a Motor Fuel 327
Anonaceous Possibilities for

the Plant Breeder ... 324
British Honduras, Opportu-

nities for Planters in... 329

Cacao, Ferinontation of... 321

Cac;io, Shading and Manur-
ial Experiments with in

Ceylon 324
Cane Juice, Clarification of

liy Electricity 325
Coco-nut Plantation, Cost of

Est.il.lishing 324

Cotton Notes :
—

Cotton Problems in Lou-
isiana 326
West Indian Cotton ... 326

Fungus Notes :
—

Recent Japanese Work on

Entomogcnous Fungi... 334
Contamination of the Soil

by the Toxic Products of

Parasitic Fungi 334
Future of Tropical Ameri-

ca 328

Gleanings 332

Insect Notes :
—

How Ticks are Killed in

the Dipping of Cattle... 330

Millions, Successful Trans-

poitation of, to the East 330

Sugar-cane Pests in

Queensland 330

Page.

... 326Kapok Industry
Live Stock Notes:—

Producing Wool in the

Tro])ics 331
Tulierculous Poultry the

Causo of Tuberculosis in

Pigs 331
Market Reports 336
Notes and Comments ... 328

Periclinal Chimeras 329

Pro})osLd College of Tropi-
cal Agriculture in Ceylon 329

Rubber. Mechanical Extrac-
tion of 327

Rabber Position, the ... 323
Sclxi'ils for the Study of

Rubber 333
Soil Inve.stigations:

—
Stdpliurin Relation to the

Manuring of Rice ... 33.5

Composition of Soil in the

Virgin Islands 335
Metliod of Estimating
Calcium Carbonate in tiie

Soil 335
Students' Corner 333
\'ai ieCies of Sugar-cane in

Tucuman, Argentina ... 334
West Indies, Exports to

Canada, 1912-13 328
World's Cane Sugar Indus-

try

^
325

The Fermentation of Cacao; A Review.

'N bringing togetlier in liis recent book,* six

essays on the ferinentati'on of cacao, written

J by experts of scientific eminence and prac-

tical experience, there can be no doubt that in one way
iSlr. Ilamel Smith has perfoiined a public service;

for he has very effectively shown the great want of

*I7ie F- niieiitaliou of Cacao: wdited by Harold Hamel
Smith. Londim, 1913.

co-ordination in estate practice, and the lack of scienti-

fic investigation into the exact nature of the changes
which take place during the plantation manufacture

of the important product under consideration. The

book is one which must attract attention. We feel,

however, that from the grower's point of view, the

work leaves something to be desired. Owing to the

controversial nature of the subject dealt with, the

book does not lead up directly to anything definite;

it cannot therefore be merely read, but must be

studied: points have to be taken separately and the

views of the various writers sought for; and, in summing
up these views and opinions, allowances have to be

made for variations in local conditions and the degree
of conclusiveness of the experiments or observations on

which these views are based. It is true that in the

last chapter entitled somewhat incongruously 'The Last

Word,' we are given able critiques by Dr. Fickendey
and others, but these, again, require sifting, and taking

everything into consideration one feels sadly the want

of the editor's guiding hand as one travels over the

tortuous ground towards some hoped-for destination.

What is the fermentation of cacao? On one point

all the writers agree, namely, that the process must

be considered as consisting of two things. The first

is the conversion of the sugar in the pulp into

alcohol and then into acetic acid (vinegar), by means

of the action of yeasts and bacteria. The second part

of the process is not dispensed with quite so easily. As

a matter of fact it would seem better not to regard it

as a part of fermentation at all, but rather as the effect

of it. According to Loew, Fickendey, Schulte and

Sack, the second part of the change consists in the

killing of the embryo or germ in the cacao seed

through the heat evolved in the 'sweating', and the

consequent putting into action of enzymes already

within the nib. The action of these enzymes
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produces the desired change of colour, and causes

the conversion of astringent substances. Thus

the fermentation proper is considered to be only of

secondary importance. Nicholls, Preyer, Bainbridge

and Davies, on the other hand, attach less importance
to the conversion of astringent substances, and contend

that there is a penetration of certain products of the

external fermentation into the interior of the seed.

Even Schulne recognizes that liquid substances are

absorbed during fermentation.

The importance of the conversion of astringent

substances is supported experimentally by the fact that

the changes essential to the preparation of cacao may
take place without fermentation if the germs in the

beans are killed imder conditions that leave the

enzymes unimpaired. The reporb of brokers, never-

theless, appear, at present, to indicate that cacao so

treated is not, other things being equal, of such good

quality as cacao fennented in the ordinary way, though
of much better quality than cacao not treated at

all. In support of the beneficial effect of external

fermentation on the (juality of the beans, Hudson says,

'the higher the temperature attained and maintained

for some days by primary natural fermentation, the

better the class of cacao turned out.' So that, taking
all these views into consideration, one is inclined to the

opinion that, under existing conditions, the fermentation

of the pulp does serve a useful purpose, not merely in

regard to its removal, not merely because of the action

of heat and acid on the oxidation of the seed, but also

on accounc of the penetration of certain substances

into, or at least their deposition on, the beans.

It is not maintained, however, that fermentation

•will always be necessary. On this point we are in

agreement with Sir (ieorge Watt. And the view may
by expressed that it will be the introduction of some

mechanical system of curing that will most ertectivcly

meet the existing economic requirements of the cacao

industry, namely, the output of uniform produce.

Quite lately, in the Agricultural Nexus, a brief

account was given of Perroli's efforts to remove the

pulp of cacao seeds by means of an alkali, and tn

induce the necessary changes in the sterilized seed

reduced to powder. Success seems to have followed

these efforts to some extent, and further investigation

along this line is to be encouraged.

Assuming then, that, for the present, fermentation

is desirable, what are the best ways of conducting the

operation and what are the improvements that may
be introduced? On these questions the book under

revie» provides a great deal of information. Schulte

recommends the Cameroon system of fermenting on

floors as is done with malt in a brewery, though it may
be pointed out here that the main contention of

Schulte is that his oxidation process should be substi-

tuted for ordinary fermentation.

In spite of being somewhat drawn out, perhaps the

best practical information on methods of fermentation is

given by Hudson, who like most of the writers, attaches

great importance to the 'changing' of the seed. As

already indicated, Hudson considers the maintenance of

a high temperature essential. (The temperature of even
the bottom of the box should never fall below 100 F.)
In this he is not in agi-eement with Hart, who has

expressed the view that too high a temperature during
natural fermentation is injurious.

A point of much interest is raised by Nicholls in

regard to the inoculation of the bear.; with the yeast
that causes the change of sugar into alcohol. His

object is not to introduce a pure culture of the organ-
ism as has been proposed by Preyer, but merely to

increase the amount, and to provide a mineralc ulture

medium. Most of the writers support Nicholls' sug-

gestion, but indicate the necessity for further investi-

gation. In continuation of the subject of these fermen-

tation organisms, Nicholls apparently contends that the

fly known as Drosophila mclanogaster conveys yeast to

the fermenting cacao, whereas Bainbridge and I )avie8

refer to this insect as a carrier of the acetic organism

only. Probably it conveys both.

Closely related to the actual process of fermen-

tation is the drying of cacao. Hudson does not seem

to attach much importance to sun-drying, whereas

several of the other writers do, on the score that

the jirocess works slowly, so that the air has time to

penetrate into the bean, and to complete the process of

oxidation. As regards drying machines, Hudson's

essay provides very useful information. In this con-

nexion the possibility of an extended employment in

the future of the vacuum drier is of interest. The
same writer's remarks on polishing machines should

also be noted.

Nowadays, every manufacturing process must have

its by-products. The fermentation of cacao, we are told,

cannot be an exception to this rule. The world's output
of cacao is, at present, about 227,500 English tons.

According to Hudson, the fermentation of 200 lb, of

cacao yields 2 gallons of vinegar, which would mean
that 227,500 tons produce 5,096,000 gallons, valued
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at 2s. to 2s. 6d. per gallonf wholesale. The greater

portion of this vinegar, during the process of ferment-

ation, drains away and is wasted, and one must

express agreement with the editor of the book under

review, that growers should look into this matter more

carefully with the object of increasing their profits by

b_v checking what is, at present, both a waste and

a nuisance.

Space will not permit the discussion of the many
other points of interest and importance with which

the book deals. Attention may be called to the close

parallelism between the curing of cacao and tea,

dealt with chiefly by Schulte, but also noted upon by

Sir George Watt. Schulte's remarks concerning the

tasting of cacao samples are likewise worthy of careful

consideration.

AGRIUULTURE IN THE EAST.

THE RUBBER POSITION.

In continuation of the subject of the price of plan-

tation Para rubber, dealt with in a recent editorial in

the Agricultural New:<, attention may be given to an impor-
tant article concerning the possible Dver-production within

the next few years, published in a recent number of the

India Riihher Journal (August 30, 1913).

Briefly summarizing the view.s put forward by the

writer of the article (Mr. C. C. Mallet), it may be stated

first, that it is believed that in the near future there is

considerable possibility of fine hard Para on the London

market falling to 2.s-. Qd. per tt). In considering how this

drop would affect the price of plantation Para, it is

pointed out that the present situation as regards prices

and demand is artificial. At the present time there is no

over-production, but there is great need for action to be

taken in the direction of the standardization of plantation

Para, in combination between the various Companies, and

in the direction of attaining modifications in regard to

Government .specifications.

In 191(), estimates show that there will be over-produc-

tion to a certain extent, but Mr. Mallet suggests that this

could be stopped if the companies refrained from tapping
for another year the newly planted areas coming into

bearing. On the other hand, in VMl a considerable over-

production will have to be faced, for it is estimated that the

yield will be 200,000 tons against a consumption of about

160,000 tons. This clearly indicates the necessity for

re.'^triction of output during 1917, and for several years to

follow.

Coming then to the main point of Mr. Mallet's argument,
it is seen that this restriction might be accompli.shed in two

ways: (1) either by tapping each tree, every other day; or,

(2) by throwing out of tapping and upkeep for a year

a large area and maintaining estates' staffs and labour

at a low level. In view of the possibility of the spread

of disease through neglect, and general depreciation, (1)
commends itself as being the most suitable course to be
followed. The object of the restriction would be this: The

output of plantation Para would be limited to a certain

extent, so as to allow a reasonable quantity of fine hard Para
to remain on the market at 2.v. ijd. to 3s. per tt). Since the

Brazilian supply could not be increased, and since by
standardization and cooperation plantation Para had been

recognized as being on the .same commercial plane as the

Brazilian product, the manufactures would have to pay the

same price for plantation Para as for Brazilian Para.

If the output of plantation Para be unlimited,
Brazilian rubber will be driven from the market, and prices
will fall 'with a horrible slump.'

This important view Mr. Mallet supplements with lists

of interesting figures showing the difference between the

margin of profit for unrestricted and restricted production
under the circumstances already described. If, in 1917, the

market is allowed to lie swamped with plantation Para, the

price as already indicated, is bound to drop
—

possibly to

Is. &d. per lb.; and although unrestricted production would
mean greater output, it would leave a margin of profit of

only a few hundred pounds per annum from an area of 1,200
acres above the estimated profit on a restricted output.
This small increase would have against it the enormous risk

of not being able to dispose of half the rubber produced.

A highly articulated system of seed farms has been

organized in the Central Provinces of India. This organiza-
tion is described in an article by G. Evans, M.A., Deputy
Director of Agriculture, Northern Circle, Central Provinces,
in the Agricultural Journal of India for July 1913.

Briefly stated, the Government undertakes to produce seed

at a central farm. In cooperation with this farm are the

leading land-owners who also raise seed supplied from the

central station. Under these come district Agricultural
Associations who are again divided into Agricultural Unions.

Incorporated with the Agricultural Unions is a central seed

store which registers orders for seed, and arranges the supply
from the incorporated seed farms. It also arranges for the

disposal of surplus produce in bulk. The seed is graded by
a specially trained man, and thus no seed not up to .standard

is sold for sowing from the .seed farms,.

DEPARTMENT NEWS.
The Imperial Coiumis.sioner of Agriculture returned

to Barbados on Monday, October 6, 1913, by the R.M.S.

'Tagus' after three months' duty leave spent in England.

+These figures are quoted front page XXXIV of the

Preface; but they seem v;ithei- hitrli.
-

[Ki>. A.N.]

It is stated in the Louisiana Planter (July 26, 1913)
that an asbestos roofing has been found to put a stop effect-

ively to conflagrations. The roofing is composed of a felt

made from asbestos rock reduced to fibres. Layers of this

stone felt are cemented together with Trinidad lake asphalt,

the whole forming a roofing that is literally a sheet of

flexible stone. It may be added that since asbestos, as well

as being incombustible, is a bad conductor of heat, its

employment for roofing purpo.ses in the Tropics should tend

to lessen the internal temperature of the buildings on which

it k pk.'-d.
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FRUIT AND FRUIT TREES.

MANURIAL AND SHADING EXPERIMENTS
WITH CACAO IN CEYLON.

It has been established in the West Indies, particularly

at Dominica, that the most remunerative form of manurial

treatment for cacao is mulching, and, to a less extent, the

application of cotton seed meal. Results somewhat different

to these have been obtained in Ceylon.

In Bulletin Xo. 5, issued by the Department of Agri-

culture, Ceylon, a table of figures is given which sets forth

the results of the cacao manurial experiments at Peradenyia,

1906-12. In this it is seen that the unmanured or control

plot gave 26 cwt. of cured cacao, whereas the application

of sulphate of ammonia, at the rate of 250 Bb. per acre, to

another plot of the same size led to the production of

60 cwt. of cured cacao. A similar increase resulted from

the application of 107 Bi. per acre of potassium chloride.

These manures just mentioned produced the maximum
increased yield. Trenched and buried debris with lime

applied at the rate of 10 cwt. per acre led to the production

of 4 2 cwt of cured cacao; basic slag (at the rate of SOO fl).

per acre) buried with lime and twigs also gave 42 cwt.;

trenched and buried debris with 10 cwt. of lime and forked

round, resulted in a yield of 3 6 cwt.: cattle manure forked in

round the trees (at the rate of 10 tons per acre) gave 40 cwt.;

ground nut cake ^at the rate of 896 R). per acre) gave 5 cwt.

It is stated in the bulletin that these results are pub-

lished as records, not with a suggestion that any finality has

yet been reached, since subsidiary influences will require

many years to be eliminated. That influences other than

those exerted by the manures applied are at work, is indicated

by the behaviour of the unmanured plots. No. 37 giving
over 100 per cent, more cacao than No. 32.

Turning to the subject of the shading experiments
dealt with next in the publication, the figures presented

clearly indicate the evil effects that may follow from not

shading, or insufficiently shading, young plants. In the

table of results it is seen that the percentage of survivals

in 1912 of original trees was as follows: no shade, 37; low

shade, 57; high shade, 88.

It is added that no further records will be kept of the

shade effects, since they cannot have a very wide application,

as localities with different elevations and rainfall require

different treatment.

esting botanical fact, that nearly all the Anonas and all the

Rollinias, so far described, are indigenous to the New World,
nine species of Anona having been discovered in Tertiary

deposits in Europe.
From the economic aspect, the value of the species of

these genera lies not only in the usefulness of their fruits,

but also in the unusual vigour of their growth, their wide

distribution under different conditions, and their decorative

value.

LITTLE-KSOWX SPECIES OF ECOXO.MK ^.\LUE.

The main object of the paper from which the above

considerations have been abstracted is to supply a more or

less complete list of the different species together with their

more pronounced characteristics. Amongst this list it may be

of interest in the West Indies to call attention to

A. racayis, Warm., an attractive tree with edible fruit.

This plant, like thosfe which follow, is indigenous to Brazil.

A. (jeraensis. Barb., is a shrub 1 to 2 metres high with

yellow flowers and aromatic fruit with white flesh. It is

noted, in regard to A. rilabm, L, (the Mamon), that

this has been found a satisfactory stock for the cheri-

moya, the custard apple, the sour sop, and it appears

promising for the Biriba {Rollinin ort/ripetahi, [A.] DC.) too^

This latter tree, also a native cf Brazil, possesses a rapid
and vigorous growth, attaining to a height of 10 metres. It

has been said that its fruit grows as large as a child's head,

but according to more authentic accounts, this statement is

an exaggeration. The flesh of the Biriba is white, sweet

and deliciously flavoured.

Reference is also made, in some detail, to the charac-

teristics of the sugar apple, sour sop, cherimoya, marolo and
other fruit trees well known in the West Indies; but the

point which is emphasized in general, is that the quality of

these and the fruits specially referred to above, could be

vastly improved by hybridization and careful selection.

ANONACEOUS POSSIBILITIES FOR
THE PLANT BREEDER.

A consideration of a very apposite nature is pointed out

by P. J. Wester, in the P/ii/ippine Agnculltiral Rtvieiv (July

1913), to the effect that the reason why many tropical fruits

lack that distinction and flavour which characterize fruits of

temperate countries is because fruit culture in the Tropics
has never been the subject of very .systematic selection work.

One of the most interesting groups of plants to which

the plant breeder in the Tmpics may devote his attention,

is the genus Anona (see AflrkuUnral JVec.'s, Vol XII, p, 68).

including some sixty or more species, and the closely related

Rollinia, with over twenty species belonging to the family

Anonaceae, of which an unusually large number of species

bear edible fruits. It may be noted in passing, as an inter-

COST OF ESTABLISHING A COCO-NUT
PLANTATION.

Interesting estimates are put forward in Bulletin No. 25

entitled The Philippine Coco nut Industry, issued by the

Department of Public Instruction, Manila, to show the

expenditure and the revenue during the first ten years of

a 2,500-acre coconut plantation on an island in the

Philippines,

The following figures are reproduced from these

estimates:^

Expenditure. Revenue.

I'irst year
Second „
Third „
Fourth „
Fifth

.,,
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SUGAR INDUSTRY.

Beaumu
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FIBRES.

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

VTite as follows, under date September •22, with

reference to the sales of West Indian Sea Island

cotton :
—

Since our last report the largest buyers of West Indian

cotton were approached, with a view to moving off the

stock, and, although thej' have no immediate want of cotton

for several month.s, they have relieved the situation by

purchasing about 1,.300 bales, and these will probably have

lo be stocked for several months before being used.

The sales include about 500 bales St. Vincent chiefly

from 19rf. to 2Qd
,
with a few lower lots at IGirf. to 18d., and

feettcr parcels at 21(/ ; about 400 bales Antigua, chiefly IGid.

to 17Ad , and the remainder composed of St. Martin, Nevi.s

Montserrat, Anguilla, St. Kitts, St. (.'roix, Barbados and

St. Eustatius, from 16^rf. to 17W., together with very

superior stains at lid. and off-coloured cotton 13d. to 15rf.

Whether these sales will lessen the demand for early
new crop cotton when it comes forward, depends largely on

the quality. If the crop is better than last season, spinners

might continue to add to stock; otherwise they naturally are

not in immediate want.

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

Sea Island cotton in the Southern States, for the week

ending .September 20, is as follows:—
With the exception of a sale of 28 bales Extra Fine off

in preparation, of old crop cotton, the market remains quiet
and unchanged.

Of the new crop, the receipts this week were only
3 bales, making 6 bales to date, and it probably will not be
before the early part of October that the receipts will be

sufliciently large for any of the new crop to be shown on the

market. We nominally renew our last quotations:—
Extra Fine 28c. to 29c. = 16d. to IGirf. c.i.f., & 5per cent

Fully Fine 26c. to 27c. =
Hfrf. to 15irf. „ „ „ „

Fine 2.5c. =
H^rf. „ „ „ „

ExtraFmeotfU^^^^2g^_j3^^^j
in preparation ;

^ .mm h n

= 12hd.

= Hid.

I preparatii

Fully Fine off
1.,,^

in preparation/""
Fine off in \ ^q^.
j)reparation )

"

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre up to September 20, 1913,
were 31 1 bales, 397 bales, and .50 bales, respectively.

^^^

Cotton Problems in Louisiana.— Circular
No. 130 of the Bureau of Plant Industry, fnited States

Department of Agriculture, suggests the following mea.sures
of improvement in regard to cotton cultivation in Louisiana.-

(1) The investigation of new ^ngstaple varieties of cotton
and improved cultural methcds; (2) the organization of cotton-

growing communities, particularly in regard to protection
against the l^oll weevil; (3) the education of the consumer

regarding the value of long-staple cotton as a means of secur-

ing strength and durability in clothing and other textile

products; (4) the acclimatization of other tropical crops to

ensure a diversification of agriculture.

THE EAPOK INDUSTRY.
Much information concerning kapok or silk cotton,,

the product of the tree Erlo<hadron anfractuosum,.
has been given in the Agricultural Neics (see \'ol. XI,
p. 324). Recently the Department of Public In-
struction of the Philippine Islands has issued
a Bulletin (No. 2(1)

which describes the various details
of this important industry. As regards the possibilities
of its development in the Philippines, the writer of
the Bulletin offers the foUowiiiSj remarks:—

Heretofore the principal drawbacks to the production of

kapok in the Philippines for export purposes have been the
ignorance of the producers as to the full merits and value of
the product in the markets of the world, and also the lack of
suitable machinery for cleaning it. These drawbacks may be^

said to have now been eliminated. The necessary informatioa
has been given lo both producers and local buyers, suitable
machines of large abd medium capacities are now available,
and it is now hoped that the industry will develop in response-
to the increasing demand for the product, and to the extent
warranted by its admirable qualities.

The principal steps in the kapok industry which claim
the attention of the prospective producer and upon which.

depends hi.s ultimate success are: First, the judicious selec-

tion of a location having suitable soil and climatic conditions-

second, the necesssity of raising kapok on a large scale or ia
localities of sufficient propinquity; third, the adoption of the

proper cultural method by which kapok can most economi-

cally and conveniently be raised; and fourth, the use of
modern machinery for cleaning and baling the product, as
well as the exercise of judicious methods in the handling of
it prior to and after cleaning.

A careful review of the statistics showing the productioo
and value of kapok floss and seed in Java will conclusively
prove that a serious attempt toward the establishment of this

industry in the Philippines is justified. The Kureau of Agri-
culture is well satisfied with the outlook for this industry,
and several communications have recently been received from
a number of manufacturers in the United States who are
desirious of handling the Philippine product, and who have
quoted prices ranging from 65 to 90 centavos per kilo, laid

down in New York or San Francisco. These facts, together
with the facility of raising kapok in the Philippines and its

freedom from any dangerous enemies or disease, should
recommend to the attention of the Philippine planters as
well as the Philippine buyers and exporters, the advisibility
of building up this industry and endeavouring to supply the

larger part, at least, of the American and Australasian
markets. The Java product enters the United States market
free of duty; and our product must, therefore, for the i)resent
at least, compete on even terms. As regards the Australasian

market, both Java and the Philippines are also on the same
footing; this is no reason, however, why the latter should not
be able, in the near future, to supply a large part of the
demand from the neighbouring British Colonies.

The possibility of establishing a kapok industry
in the West Indies is not very hopeful, owing to the

comparatively small size of the estates bound uji in
other interests. Isolated silk cotton trees occur,

however, and the fibre should always be collected
where possible, unless, as in St. \'incent, it is desirable
to destroy these trees owing to their harbourinc
a pest of a fibre that is far more valuable than kapok.
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AGRICULTURAL ENGINEERING.

MECHANICAL EXTRACTION OF RUBBER.
About two months ago, the lion. W. L. Thornton of

Tobago wrote to this Ottice for further information in regard
to the rubber-extracting tnachine known as 'Valour', a note on
which appeared in the A;/riciiltural ^''eifs for .fuly .">,

1913.
Mr. Thornton suggested that the machine might be of use
in conne-xion with Castilloa. The matter was followed up
immediately, and we are now in receipt of fuller information,
forwarded from Paris, from the Agency of the Valour Rubl>er

Extracting Machine, Ltd, whose Head Office is at 31,

Copthall Avenue, London, E (".

KINDS OF RUBBEK IXTKACTED.

So far, the machine—which will be described later in

detail—has been employed chiefly for the extraction of root

rubber {Landolphia spp.) and rubber from Maniroba
(Manihot spp.). It is stated by Professor Jumelle of

Marseilles in le Caoutchouc et la Gulta Percha (December 15,

1912) that the machine might be used in the case of

Funtumia trees also. No details, however, are given.
There can be no doubt that the method is best suited to the
extraction of Landolphia, because in the rhizomes of these

plants, the latex exists in a coagulated form and merely
requires separation. In other words, tapping is imposs-
ilile. It may lie noted, in continuation of this point,
that Landolphia rubber extraction is one of the main
industries of East Africa. In his book, Mozambique:
Its Agricultural Development, Mr. It. N. Lyne (Director of

Agriculture, Ceylon) says: T am convinced that without

machinery, root rubber cannot be profitably worked.'

Although the usefulness of the machine for root
rubber can be regarded as established, the point of

immediate interest in the West Indies is—Can it be econo-

mically employed in any way for Castilloa elastim and
for Jequiii Manicoba {Manihot didiotomaf. This latter

species appears to lie well adapted for growth in the drier

islands, and considerable areas of Castilloa are already
established in Trinidad and Tobago, and to a less extent in

Dominica and firenada. The machine economises labour,
and Castilloa yields lii/ tapping are low. The answer to the
above question may best be preceded by a short account of
what the machine has been found capable of doing.

WOEKING OF THE MACHINE.

Each machine is composed of a large cylinder, the
sides of which are perforated. It is mounted horizontally
on iron bearings and revolves at the rate of forty five

revolutions a minute. Inside the cylinder are five iron

rollers, each weighing 37-5 R,, which are free, so that when
the machine is put in motion, these continually come into
contact with, and completely pulverize, the bark which has

previously been introduced. Water is passed in through
a pipe. This together with all the debris leaves the cylinder
through the perforations, and after an hour or so nothing
remains within the cylinder but pure rubber.

Each machine requires 3 h.p. to drive it. (Jenerally
it is economical to employ a battery of six machines, and
a 24 h.p. engine. Each cylinder is aV)le to receive 70-5 ft).

•of bark. A battery of six will .leal with about 400 R.
. in an hour and a half.

SPECIAL ADVANTAGES.

It should be noted here that the arrangement can work
without water—a very important feature under certain
circumstances. Other advantages are that the machines,
can be operated either by motor power or by hand, and that
no part of the machine is too heavy for a man to carry.

COST.

The installation of a battery of six machines witli
a 24 h. p. engine, and all accessories, at a point not mora
than .50 kilometers from the nearest railway station or
shipping port, costs 50,000 francs (about £1,960). The
total working expenses are put down at 410 francs (about
£16) per day, and under average conditions this should
leave a net profit of 790 francs (about £31) per day. These
figures refer to large exploitations of root rubber. In tha
West Indies a single cylinder worked by hand power
would probably only come within the bounds of practical
considerations.

THE MACHINE AND CASTILLOA E.\TEACTI0N.

O. F. Cook, in Bulletin No. 49 of the United States De-
partment of Agriculture,discusses the possibilities of extracting
latex from the temporary branches and the unripe fruit of
of Castilloa. It is a point worth bearing in mind, that the
machine under consideration might serve a useful purpose ia
this respect. Of course, it must be remembered that the
machine is more in the nature of a separator than anything
else, and in this respect it might be useful for cleaning scrap
rubber that has coagulated on the trees. The point may be
raised as to why it is that Castilloa with continuous tapping
gives lower yields. The question does not seem to have
been raised as to whether it may not be due in part to the

coagulation of the latex in the bark. If this were so, the

possibility of barking Castilloa would be worthy of consid-

eration, and then the question of the employment of the
rubber- extracting machine would be a very vital one.*

Alcohol as a Motor Fuel.—If it could be defin-

itely decided whether motors for agricultural work can be
con.structed to use alcohol instead of petrol as a fuel, it ia
believed that the question of employing alcohol as a motor
fuel would be of very great agricultural importance.
According to Th Times (July 22, 1913) Mr. E. G. Evans,
representing the South African Agricultural Union has
maintained that, under the foregoing conditions, if only
motor fuel could be produced from a growing product such
as maize, the benefits would be very great. It is sug-
gested in continuation of this view, that engineers should
direct their attention immediately to the construction of
motors suited for use with alcohol.

The whole subject is of much interest, in view of the
great importance which is now being attached to motor
cultivation in places where the soil is heavy, or where labour
is scarce, or where the tsetse fly will not allow cattle to
work. It may be added that the subject is of particular
significance when considered in conjunction with the view.s

put forward in the editorial of this issue, in regard to the
manufacture of alcohol during the fermentation of cacao.

It would be useful to have the views of Castilloa crowei-«
on this subject—[E<1. A.N.]
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"NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number comprises a review

of a recent work on the fermentation of cacao.

On page :52o, will be found an article containing

suggestions in regard to the action that should be

taken by growers of nlantation Para rubber, in view of

the likely over-production which will occur in a few

years time.

Under the geneml heading of Sugar Industry, on

page 32."), will be found an article reviewing recent

work on the clarification of cane juice by electricity.

Suggestions as regards future investigation are given.

( )n page 327, will be found an article dealing with

the mechanical extractidn of rubber. Particular atten-

tion is gi\en in this article to the possibility of employ-

ing a machine in connexion with Gastilloa elastica.

A note and lonnnent on this page deals with an

interesting aspect in regard to the ett'eot of the Keci-

procity Agreement between the West Indies and
t'anada.

Insect Notes, on page 330, contain several articles

of much general interest.

Four articles are given on page 335 in this issue,

dealing with Soil Investigations.

An account of some interesting Japanese work
will be found under Fungus Notes, on page 334.

Exports from West Indies to Canada, 1912-13.

t )wing to the fact that l!tl2-i:! covers the last

trading period |)revious to the coming into operation
of the Canada West India Reciprocity Agreement, the
Canadii West India Magazine (August 1913) has
reviewed at considerable length a recent Canadian

Report on the trade between the two countries for

that year. It is" stated in the article, that the report
can be regarded as a suitable standard by w hich all

future trade operations can be ganged and the success

of the Agreement measured. We hardly think so.

As -Mr. ilousir, the writer of the review himself points
Out, there was a considerable decrease in the trade

during 1912-13, occasioned principally by the occurrence
of severe droughts in the West Indies. There was an
actual drop in value of West Indian exports to Canada

amounting to §^1,128,000 and of Canadian exports to>

the West Indies, of .?1 13,000.

Care must be taken in attributing any improve-
ment which may take place this 3"ear to the effects of

the Agreement unless the climatic conditions in the
West Indies are the same as last year.

Only under such conditions will it be possible to

gauge at all definitely any beneficial influence that-

may accrue from the reciprocity arrangement in

regard to total trade, though of course the ratio-

between West Indian trade with the United States
and Canada is another matter

The Future of Tropical America.

Profusely illustrated with most excellent photo-

graphs and containing a detailed account of the agricul-
tural and social conilitions in the tropical states of

America and in the West Indies, the publication of the

Tropical Exploitation Syndicate, Limited, bearing the
above title, should prove both attractive and useful to

those who contemplate investing capital in Central

America.
For purposes' of description, the countries are

divided into four groups. The fourth group includes

Trinidad. In connexion with this fact it may be noted

that a further series of articles on the West Indian

Islands is now in course of preparation. At the end
of the publication an account is given of the systems of

cultivation of coco-nuts, cacao, coffee, limes, sugar,
bananas, and pine-apples.

The only disappointing feature of the publication
is that the title leads one to expect that something-
definite will be s&id concerning the opportunities
and scope for capital and labour in the dift'erent

countries dealt with. The main theme is that the

Panama Canal will entirely transform Central America
from the economic'point of view. On this subject the

writer of the publication offers some very soul- stirring

remarks, of which the following is a specimen: 'Here
are a number of countries among the richest in the

world in mineral wealth, in soil and in natural

products, which have until now, been more or less cufc

off" from the markets of civilization. At present Asia

is practically closed to the exports ot these countries
-—by sea, by the long and dangerous passage, marked

by thousands of shipwrecks, round Cape Horn, ana by
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land by the difficulties of the Andes, stretching their

vast and rugged bulk from Panama on the North, to

the e.xtremity of Patagonia on the South. For the

future the easy passage of the Canal will be theirs. The

eastern and western hemispheres will meet at theirdoors

and bring with them a Pactolean Mood that will, it is

believed, metaphorically turn their soil into gold.

Upon these countries the eyes of ihe keenest business

men of the world are fixed, and it. is here that the next

lew years will see development unparalleled in the

world's progress. Everything oiispires to promote
their development, and land which hitherto it had not

paid to cultivate beyond the immediate necessities of

the inhabitants, will appreciate in value as markets for

its produce insatiable and lucrative, are opened within

easy access.'

It is to be hoped that this will be so.

Opportunities for Planters in British Honduras.

In continuation of this subject of the latent

agricultural wealth in the Tropics, attention may
be called to an article which has just appeared in

The Field (August 23, 191-S). The writer of this

account, after referring to the diverse crops which

can be grown in the Colony, calls attention to the

tribute paid to British Honduras by Sir Daniel Morris,

when he said, thirty years ago, that in the surpassing
richness of its soil, in its wonderful facilities for the

growth of numerous tropical plants, and in its prox-

imity to, and close connexion with, the large and

increasing markets of the United States and Canada,
this Colony possesses advantages unequalled by any

country in the East Indies.

In the face of these tacts the writer seeks to

explain the cause of neglected opportunities in British

Honduras. It has been said that agricultural progress
is retarded by difficulties of labour; but it has to be

remembered that with the completion of the Panama
Canal a large number of Barbadian and Jamaican

labourers will be out of employment. Moreover, there

are in British Honduras various tribes of Indians who
would make, it is said, excellent agricultural labourers,

and would be wiHing to work for low wages.

Periclinal Chimeras.

It is yet too early to form an estimate of the

economic \alue of Dr. Winkler's discovery that it is

possible to clothe one species of plant in the skin

of another. Considered in relation to certain observa-

tions that will shortly appear in an article on the

stomatal characteristics of varieties of sugar-cane in the

^Vest Indian Bulletin (Vol. XIII, No. 4), the exist-

ence of periclinal chimeras—the name applied to the

above-mentioned class of hybrid opens up new lines

of thought that cannot be disregarded in the future

by plant breeders and those iniierested in genetics

generally.
In the Journal of the New York Botanical

. Garden (August 1913), Dr. A. P.. .Stout gives a highly
instructive historical account of recent work on graft-

hybrids, in which Dr. Winkler's work predominates..
This investigator grafted the tomato and nightshade

—
two distinct and well-m.uied species. When the scion

was well established, he decapitated the branch, cut-

ting through the points of contact between the scion

and stock, thus exposing on the cut surface the two-

kinds of tissue and the two lines of contact between
them. On this surface a callus formed from which
buds arose. If a bud arose entirely from a portion
that was nightshade the branch was purely a night-
shacie in its characteristics; if from a segment of tomato
tissue, the branch was pure tomato. If, however,
a branch arose over the line of juncture, it was com-

posed partly of tomato and partly of nightshade tissues.

In continuing his experiments. Dr. Winkler
obtiined from an adventitious branch, plants that

were neither tomato nor nightshade, though with one

exception, each resembled the tomato more closely than
the nightshade, or vice versa.

It was ai; first thought that these new plants were
real graft-hybrids, resulting from the fusion of the

vegetative cells of the two original species. Micro-

copic examination—prompted by Baur's discovery that

white-bordered leaves have peripheral lajers of white
cells covering green ones—showed that one of Winkler's-

hybrids which resembled somewhat the tomato, had

really a nightshade body covered with tomato cells.

Another had a tomato body covered with nightshade
cells.

It may be added that, at present, the only true

graft-hybrid known appears to be Solanum Danvin-
ianum. This plant is really the result of vegetative
cell-fusion.

Proposed College of Tropical Agriculture irt

Ceylon.

A brief reference to this subject was made in the
last issue of the Agricultural News. From an
article in the Tropical Agriculturist (August 1913) ic-

appears that the scheme which has been put forward is-

purely tentative and that nothing definite has as yet
been decided upon in regard to the building of the
institution. The article under consideration is accom-

panied by suggested designs for the college, which, it

IS proposed, shall be situated at Peradenyia. The
cost of the proposed buildings, as designed, would be
about £:i8,00().

The subjects which the institution proposes to

teach include the ordinary ones in which instruction is-

given in agricultural colleges. Dealing with the

question of the teaching staff, the article makes very
sound suggestions, particularly in regard to the

Principal, whose ability as an organizer, and education-

ist, and as a specialist in tropical agriculture would
be of the greatest impo-cance. Much, it is believed,
would depend upon getting the right man for the
head of the college, and it is suggested that before any
further action is tiken,a Principal should be ajjpointed
who should superintend the construction of the build-

ings and their eijuipment. and arrange in advance th&

preliminaries of general administration.
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INSECT NOTES.

HOW TICKS ARE KILLED IN THE
DIPPING OF CATTLE.

The Ar/riciiltutal .Joiirmil of Ihe Unimi nf South Ajtica
ior July 1913, contains an interesting article by H. E. Laws,

B.Sc, F.I.C., giving the conclusions arrived at after a series

of experiments designed to demonstrate the manner in

which ticks are affected by the soluble poison (arsenic) in

the dipping mixtures with which tick-infested cattle are

treated in t'lat country.
Three theories have been advanced by different inve.sti

gators: The.se are (1) that the tick absorbs the poison through
its skin while the animal is passing through the dipping
bath; (2) that the absorption of the poison through the skin

of the tick takes place after dipping; (3) that the beast

absorbs the poison into its .skin, and the tick sucks in the

poison with the juices extracted in the process of feeding.
The experiments are stated to demonstrate conclu-

sively, that the method expressed in theory (3) is the one

by means of which the poison in the dipping solution is

communicated to the tick, and that it is impossible that the

poipon should be absorbed in the manner suggested in

theories (1) and (2).

The conclusions seem to be supported by the fact that

ticks do not gain weight during the process of dipping or

immediately afterward— indicating that no absorption takes

place at those times; and further, that when soluble arsenic

solutions are injected subcutaneously into cattle, the ticks at

the point of injection and within a short radius (about
6 inches) are killed, and a sul:)sequent analysis demonstrates
the presence of arsenic within the bodies of the ticks.

It is shown, moreover, that the arsenic taken up by the

skin of the cattle does not enter the blood stream, being
retained in the lymphatic parts, whence it is extracted by the

ticks with the juices of the skin.

The most efficient arsenic-containing dip is one which

penetrates to the skin uniformly on all parts of the body,
and it has been found that when the arsenic solution is

combined with an oil emulsion this result is best achieved.
The Same arguments in favour of the arsenic and

emulsion combination would apply in the case of animals

treated by spraying, as well as by dipping.
It will be noted that these tests were made entirely

with reference to solutions acting as internal poisons, and
the results would not be applicable in connexion with the

use of mixtures having a purely external effect, i e. contact

poisons, of which kerosene oil is a good example.

SUGAR-CANE PESTS IN QUEENSLAND.
The Queensland Department of Agriculture and

Stock has recently issued Bulletin No. I, entitled The
Cultivation of Cane Upon Old Lands, by H. T. Easterly,
General Superintendent of Sugar-cane Experiment
Stations.

The subject is dealt with under two heads : (1) res-

toration of old land, and (2) planting, subsequent
cultivation, methods of ratooning, and ajiplication of

manures. Under the second of these heads, the pests
and diseases of cane are discussed in a brief note, which
is reproduced below. The account of the severity of

"the liltacks of the scarabaeid beetles is of interest in

connexion with that of the root borers and other

grubs in West Indian soils, which appeared in the

Ayrlculliiral Newii, Nos. 2S.5-290, and which is now
being issued as No. 7.S of this Department's Pamphlet
Series:—

The sugar-cane plant in Queensland is subject to many
pests and diseases The most serious of these, at the present
time, is the grub pest. The larvae of Lepidiota and other
scarabaeid beetles attack the roots of the cane, causing the
stool ultimately to -fall and |erish. Thousands of tons of

cane, particularly in the north, have been destroyed every
year, and a high price, per It)., is now paid for the beetle. In

Mackay, over 1-5 tons of beetles have been captured within
so fhort a time as two months, and destroyed. The weevil
horer {Sjihenophorm oOsciirns) and the moth borer {Dintraea
saccharalis) do a certain amount of damage, but have not so
far called for urgent repressive measures. The gumming
disease of the cane caused by Bacillus vascularHm, Cobb, is

at times a very serious trouble, both in the field and ia
the mill, but so fur as the writer's experience goes, gumming
of the cane is not found to any extent north of Mackay,
and appears most prevalent in cooler climates. Sets showing
gum should never be planted. Certain varieties of cane, par-
ticularly the older sorts, such as Rose Bamboo and Striped
Singapore, are particularly liable to the disease, while in the
best of the New Guinea canes no traces of it have been
found, though the^ poorer kinds are far from immune.
An entomologist, in the person of Mr. A. A. Girault, is at
the present time investigating the grub pest, but until his

enquiries bear fruit, the methods of grub and beetle
destruction are the best that can be undertaken at the

present time. One thing appears evident—that where the

grubs and beetles have been systematically destroyed over
a period of years, the pest is doing little or no damage.

Nematodes and fungoid diseases attacking roots are
also causing alarm in places. The liming of the soil, change
of plants, and rotation of crops are the surest and safest
methods for the elimination of these troubles.

SUCCESSFUL TRANSPORTATION OF
MILLIONS TO THE EAST.

Another attempt is now being made to introduce
Millions {Girardinus poecilloides, de Filippi) into the Feder-
ated Malay States, in connexion with the work of mosquito
control in that Colony.

Early in June of this year a consignment of these small
fish was sent from Barbados by the Imperial Department of

Agriculture by the R.M.S. 'Tagus'. In England the fish

were transferred to the P. it O. S.S. 'Xyanza' which arrived
at Kuala Lumpur at the und of July. The consignment
consisted of 12 cases, each case being composed of
a wooden bo.\ containing a kerosene tin properly packed in

shavings, which acted as a cushion and as a protection
against extreme changes of temperature. These cases were
described in an article entitled 'Millions and Mosquitoes' in
the H'tst Indian Bulletin, Vol. IX, pp. 382-90 and in

Pamphlet No. .55 on the same subject.

According to newspaper accounts, this consignment of
millions arrived in excellent condition, the 12 cases con-

taining over 1,000 living fi.sh. It would seem that with this
number to serve as a start, and with the experience gained
in dealing with a previous lot, a fair degree of success

might be looked for in establishing millions in the Federated
Malay States.



Vol. XII. No. 299. THE AGRICULTURAL NEWS. 3.31

LIVE STOCK NOTES.

TUBERCULOUS POULTRY THE CAUSE
OP TUBERCULOSIS IN PIGS

The above intere-sting announcement is made in the

Month!)/ Bulletin of Agricultural Intelligence and Plant
IHsea^e^ (.July 1913').

Fowls fed upon, or inoculated with the substance of

tuberculou.s glands in pigs regularly developed tuberculosis,
but guinea pigs similarly treated remained immune Voung
pigs on being fed on the tlesh of tuberculous fowls took the

infection. It is thought that the disease was due to the

bacilli of avian tuberculo.si.s, and that by inoculating a living

pig with fowl tuberculin, it can be determined whether the

animal is suffering from the avian or mammalian form of the

disease. Ten per cent, of the cases of tuberculosis in Denmark,
in which country the experiments were made, are put down
to the agency of the bacilli of the avian type.

PRODUCING WOOL IN THE TROPICS.
If some use for wool—for instance in the making of

mattresses—could be devised locally, the efforts which are

being made in tropical Africa to produce this commodity
there in large quantities, should be of inunediate interest

and importance to West Indian stock owners

According to the Monthlii Bulletin of Agricultural

Intelligence and Plant Diseases (August 1913), in French
West Africa the existence of vast pastoral districts

and an increasing demand in Europe for wool, have
led the Government to make organized efforts to produce a

breed of animals, from which tteeies of good commercial value

can be obtained. The practical possibilities of the scheme
are made very strong through the existence in the French

Sudan, of a race of woolled sheep, known as "Macina' which,
unlike the average sheep in the Tropics, produces wool in

large quantities. The Government has issued a decree for

the speciril improvement of this race, which are by no means
uniform in type; they are, in fact, a mixture of woolled and
non woolled sheep and constant crossing tends to further mix
the tieeces.

The decree issued by the Government has had some

influence, but the most important line of action taken has been
the establishment of a sheep farm for which Merino rams from

Barbary have been imported. To show the extent to which

improvement has been effected, it may be notei that

the weight of a half bred fleece is
2,' lb, whilst the indige-

nous sheep give not much over 1 lb. The French Govern-
ment is turninj; its attention particularly to methods that

are being adopted in British East Africa in connexion
with wool production there, namely, the continual introduction

of Merino rams and ewes from Australia Owing, howevtr,
to differences in climatic and other conditions between
British East Africa and those of the Upper Senegal and the

Niger, it mnst be only after most careful enquiry that the

acclimatization of fine-wolled Merinos should be attempted.
In regard to the quality of the wool of the '.Macina' sheep,

it may be added that this was so poor that it could not be
dealt with by the weaving machines in Europe owing to its

being nearly all coarse hair. Its price cm the Xiger was £20
to £24 per ton, and in Europe £(iO. However, as well as

increasing the yield, the effect of crossing with the Barbary
merinos has liad a beneficial effect upon the quality of the

wool also, but not to the same extent.

BACTERIA IN MILK.
In a Circular (No. 18), dealing with the sterilization of

milking machines, and published by Cornell University, it is

stated that the brme solution which has generally been used
for the treatment of the rubber tubes and the teat cups, does
not keep them in a sterile condition. In spite of the fact

thit the milking machine excludes external contamination,
the milk may still have a high bacteria count, resulting from
its coming into contact with the rubber tube. It is said

that the apparatus may be kept practically sterile by the
use of a salt solution containing chloride of lime, and if the
machines are kept in a sterile condition, it is possible always
to obtain milk with low bacteria counts.

This latter statement raises the question as to what
a low bacteria count should be An answer to it is to be
found in the Experiment i:.tation Record (Vol. XXIX, No. 3).
In the course of some experiments to determine the various

factors which influence the bacterial content of milk, a

sample was carefully drawn in a sterile glass bottle by means
of sterile copper dippers, and as a rule, the determinations
commenced immediately, which consisted in incubating some-
of the diluted liquid with plain agar for seventy two hours at

22'C.

Fifty-three samples were examined in this way, which
showed an average bacterial content of 47,90(1 bacteria per
cubic centimetre of milk. It is stated that Orr has pre-

viously suggested that clean milk, as it leaves the barn,
should not contain more than 50,000 bacteria per cubic

centimetre.

The extent to which milk can become contaminated

bacteriologically, may be realized by referring to the

Agricultural News (April 12, 1913), where a case is described

of a sample of milk which was found to contain 26,000,000
bacteria per cubic centimetre after two days' incubation at

37°C The seller of this substince was fined S3750.

In continuation of the note on dwarf cattle in Nigeria,
which appeared in the last issue of the Agricultural News, it

may be of interest to point out that in The Field (September (i,

1913) it is suggested that these small short-horned cattle of

Nigeria may be descended from an African humpless variety
allied to the Celtic shorthorn, or, like the small black and
white Shetland cattle, they may be a dwarf variety of a black

and white Dutch breed.

It \i stated in the Queenslu7id Agricultural Journal for

August 1913, that prickly pear has been found in Australia a

particularly good food for pigs. One farmer has erected a

large boiler in which the pear is stewed, and it is said that the

concoction fattened a large number of animals. It is thought
that pigs must take to this diet better than cows, though at

the same time it is well known that cattle are very fond of

the green shoots of the spineless kind of pear and devour
them greedily.

The subject of cruelty to cattle is taken up by the Port-

of Sptin Gazette (August 5, 1913) and particular mention is

made of the inhuman and insanitary conditions under which
animals to be slaughtered are kept previous to their time of

death. It is advocated thit a pislure should be provided

adjoining the slaught- r houso. This would ensure comfort for

the animals, and at the .same time improve the condition of

the carcase for butchers' meat. Animals brought from Vene-

zuela are frequently received in very bad condition, an 1 it

would only seem to be in accordance with ordinary business

principles to effect some improvement before the animals

are slaughtered.
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GLEANINGS.

Some damage lias been occasioned in Nevis to cotton

by the leaf-blister mite. This is believed to be due to an
insiitticient interval having been allowed to elapse between
the destruction of the old, and the planting of th" new crop.

iJry weather has no doubt also been an encouragement.

The total area under bananas in Costa Rica at the end
of 1912 was about 94.200 acres, and new plantations

amounting to about 7, -500 acres were made during the year.
The export of bananas during 1912 was 10 647,702 bunches,
an increase of 14' 37 per cent, on the e.xport of the previous

year.

In St. Vincent, experiments are being started to test the

keeping qualities of arrowroot and its use for storing steel

instruments.

Farmers' Bulletin No. 537 of the United States Depart-
ment of Agriculture is entitled: Hovsr to Grow an Acre of

Corn. This should prove useful in the West Indies.

According to Diplomatic <i>id Consular Reporls,

No. 5130—Annual Series, high-bred cattle are imported
into the Rio Grande district of Brazil from Germany.

The Bulletin de la Association de Plante de C'loutc/wuc

(August 1913) calls attention to possibilities in regard to

the production of oil from Hevea rubber seed.

A handbook of general information as to the Nyasaland
Protectorate has just been received from the Emigrants
Information Office, 34 Broadway, Westminster, London.

According to /-<; Bulletin A;jricole, a new fungus disease

of the sugarcane, known as 'leaf disease', has been observed

in New South Wales. It is stated to be causing very serious

damage. The scientific name is not recorded.

It is stated in Dijiloi/tatic and Confidar Reports,

No. 5146—Annual Series, that the exports of coffee from

Antioquia, Columbia, amounted to about 156,000 bags of

140 B) each. Most of this went to the I'nited States.

In consequence of the dry weather experienced during
the past month in Montserrat, it is considered likely that

a considera.ile proportion of the cotton crop may be reaped
as a result of .second growth as.,\yas the case in 1912.

The Loiiisi'inn Flmter for .July 19, 1913, calls attention

to the possibility of central sugar factories co-operating with

municipal authorities for supplying towns with light and

power and, perhaps, with water. If this could be carried

into effect it is believed it would reduce the cost of sugar
manufacture.

Referring to the Imperial resources for mineral oil on

this side of the Atlantic, the United Empire (September 1913)
refers to Barbados as a field wliich gives excellent promise.
Reference is made to the recent surveys that have been made.

According to the Department of Land Records and

Agriculture, Assam, the area under cotton for 1913-14 is

estimated at 34,700 acres as against 34,900 acres estimated

last year. The decrease is mainly due to want of timely
rain. The prospects of the crop are at present fair.

Up to August 1913, several thousand patents had been
taken out in the United States on sugar-making machinery,

processes, etc. There are in the Patent Office, forty-three
divisions or Vmreaus, each devoted to one definite subject or

'group of subjects, and each division is in charge of an
examiner' and sevewl assistant examiners. {^American iSugar

Industry, August 1913.)

In the fourteenth century, when the African historian

Ibn Batuta made his journey across the desert from Morocco
to the Niger, he found that it was the custom for the people
to store water in trees—a practice still common in Kordofan
to this day. The tree chiefly u.sed for this purpose is the

Baobab tree, vlrf'inso/u'a digitata. {The Geoyr'ip/iical Jotn--

mil, September 1913.)

The General Cultivation Committee for coco-nuts

appointed by the Agricultural Society of Trinidad and

Tobago, are of opinion that the crime of praedial larceny
will never receive any appreciable check in the colony unless

the penalti<?s for the crime inc-lude the intliction of corporal

punishment. {Proceedings of the Agricultural Society of
Trinidad and Tobago for August 1913).

In Nyasaland the question of improved transport
facilities continues to receive discussion. As regards cotton

in Uganda, it is stated that the ginnery buildings and the

equipment supplied. by the A.ssociation to the British East

Africa Corporation have been erected in the remarkably
short period of .six months. It is anticipated that the cotton

crop in Uganda this year will amount to 30,000 bales, and
it is hoped that next season's crop will exceed 40,000 bales.

According t" the Report of the Commissioner, Southern

Grenadines, for the year 1912-13, publis.hed in the St. Vincent

Gorernment Ga:ette for September 4, 1913, the exports of

cotton amounted to 117 bales of Marie Galante and 9 bales

of Sea Island, of the total value, £1,150. This is an increase

of 36 bales as compared with the year 1911-12. Reforest-

ation efforts continue to make satisfactory progress. Much
use is being made of the West Indian ebony tree {AUiizJa.

Lehhek).
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STUDENTS' CORNER.

OCTOBER.
Second Period.

Seasonal Notes.

INFORM.^TION ON AGRICULTUU.VL I'KOGUESS^ AND RE.SE.VRCH

DURING THE CURRENT YKAR.

In the last issue of the A'/rtcultaral New& candidates were

advised, in view of the forthcoming examinations, to run

through the past numbers of this journal for the current year.

This advice applies more particularly to the Intermediate and

Final candidates. Discretion will be e.vercised by these

candidates in regard to paying particular attention to those

articles dealing with the special crop subjects which they

propose to take in the examination. Intermediate candidates

will be careful to pay attention to practical information

given under the headings of Insect and Fungus Notes.

It may be of assistance to give a select list of articles

which have appeared in the current volume of the Agricul-

tural Newf, that should receive particular attention; these

are as follows:—
The Budding of the Mango in St. Lucia, p. 4; West Indian

Cotton Growing Season 1911-12, p. (i; lUack Witch or Tick

Bird, p. 10; Prevention of Cross Pollination in Cotton Experi-

ments, p. 14; Calcium and Magnesium in the Soil, p. 21; Boll

Shedding of Cotton, p. 23; Summary of Entomological

Information, p. 26; A Disease of Tanias, p. 30; Sugar-cane

Experiments in Antigua, 1911 ] 2, p. 35; Budding Cacao in

Dominica, p. 36; Summary of Entomological Information,

1912, p. 42; Note on Insect Pests in the Virgin Islands,

p. 42; Artificial Ripening of Bitter Fruits, p. o3;

A New Method of Soil Analysis, p. 57; Insect Pests in

Barbados, p. 58; Carbon Assimilation, p. 62; Confusion in

the Names of Certain Fruits, p. 68; Recent Publications on

Soil Fertility, p. 71: Miscellaneous Entomogenous Fungi,

p. 78; Use of Germicides in Sugar Factories, p. 83; Para-

sites of the Cotton Worm, p. 86; Nature of Cacao Fermenta-

tion, p. 91; Report on the Agricultural Bank, St. Vincent,

p. 91; Prize Pasture Competition at Antigua, p. 99; New Stock

for Oranges, p. 100; Antigua Agricultural Exhibition, p. 107;

Improvement of West Indian Pastures, p. 113; Vanilla Culti-

vation at St. Vincent, p. 116; Osmo.sis in Soils, p. 120; Soil

Sickness and Partial Sterilization, p. 12.'); Animal Nutrition,

p. 123; Subsoil Water, pp. 133 and 155; Micro-organic Popu-
lation of the Soil, p. 134; St. Kitts Agricultural Show, p. 135;

Explosives in Agriculture, p. 136; Effect of Drainage on Rice

Soils, p. 137; The Verdict of the Animal, p. 141; Uniformity
in Cotton Production, p. 145; Multiple Mills, p. 147; Damage
to Sugar-cane by Fire, p. 147; A Keversible Barrel, pp. 147

and 311; Treatment of Storm-damaged Cacao Trees, p. 148;

Heredity and Mutation, p. 150; Lime Cultivation in

St. Lucia, p. 151; Presence of Formaldehyde in the Sap of

Green Plants, p. 152; Red Rot Fungus and the Sugar-cane
in the West Indies, p. 159; Feeding Val':e of Bengal Beans,

p. 164; Zapupe Fibre, p. 166; Feeding Value of Cacao
'

'Husks, p. 169; A Disease of Sisal Hemp, p. 174; Manufac-

ture of Syrup, p. 179; Economic Value of the West Indian

Gru-gru Palm, p. 180; Cotton in the St. Vincent Grenadines,

p. 182; Problems in Propagation by Cuttings, pp. 183 and

197; Organic Soil Constituents, p. 1"J; liovine Tuberculosis

in the West Indies, p. 187; Root Borers and Other Grubs in

West Indian Soils, p. 186; Sugar-cane Ivxperiments in the

Leeward Islands, 1911-12, p. 195; Superiority of Tin Cans

over Pots for Seedling Plonts, p. 200; Dissemination of

Insects in Shipments of Sugir-cane, p. 202; Panama Disease

of Bananas, p. 206; Effect of Partial Sterilization of Soil,

p. 207; Indian Corn as a Crop in the We.st Indies, p 209;
Cost of Spraying Cacao in Trinidad, p. 212; Kiln Drying of

Grain, p. 213; Germination of Tobacco Seed, p. 214;'

Sugar-cane Tops for Knsilage, p. 227; Practical Flooring
for Pig Styes, p. 230; Corn Ear Worm on Rice, and
the Control of Froghoppers, 'p. 234; Ventilation in

Fruit Storage, p. 235; Disease of the Castor Plant,

p. 238; Motor Cultivation, p. 241; Satisfactory Way
of Shipping Bananas, p. 244: Disinfectants and Disin-

fection, p 247; Mutation in Aficro organisms, p. 249; Pests

in Antigua, p. 250; Control of the Milk Supply in Small

Communities, p. 257; Effect of Common Salt on Growth of

Sugar cane, p. 259; Composition of Soils Suitable for Rubber

Cultivation, p. 259; Cohune Nuts from British Honduras,

p. 260; Sugar-cane Pests in British Guiana and Cacao Thripa
in Florida, p. 266; Cyananiide as an Insecticide, p. 271;

Sarapling Cane for Analysis, p. 275; Composition of Tropical

Fruits, p. 276; Action of Bay Oil on Lead, p. 278; Fermen-
tation of Cacao by Mechanical Means, p. 292; Danish
Tuberculin Unions, p. 293; Sakellarides versus Sea Island

Cotton, p. 284; Use of Flour Paste in Spraying, 298; Pollin-

ation and Cross- fertilization of Rice, p. 301; Witch Broom
Disease of Cacao, p. 302; Agricultural Co-operation, p. 307;
Soil Investigations, p. 310; Mechanical Preparation of Coir

Fibre, p. 311; Growing Tobacco for Insecticide Purposes,
D. 313; A Disease of Rice, p 318; Sterilization of Seed,

p. 318.

It may be pointed out that it is not suggested that the

candidate should attempt to read through the above articles

word for word, nor should the impression be received that

anything in the nature of 'cramming' is entertained: the aim
in presenting the above list is that the student should

grasp the central ideas involved in each article, in order

that his practical experience of the matters dealt with may
be supplemented by recent facts of a scientific or general
nature.

Schools for the Study of Rubber.—A letter

which appears in the India liuliher World (September I,

1913) gives an interesting account of the work done at the

school of rubber at the Northern Polytechnic Institute,

London. This establishment provides instruction for those

intending to enter the rubber manufacturing industries and
also for intending emigrants who desire to become plantation
assistants on any of the Eastern estates. Hitherto most of

this latter class has gone out without any scientific knowl-

edge of rubber and its production.

Amongst the students taking the day course at the

school are the sons of rubber manufacturers who are intended

to take a place in a factory or laboratory; foremen wishing
to widen their knowledge on the scientific side; also persons

preparing for plantation appointments or as assistant chemists.

The evening students, who are by far the most numerous,
are composed almost entirely of men actively engaged in

some branch of the rubber industry in London.

Two abstracts in the Experiment Station Record

(June 1913) give information concerning new rubber trees.

In West Africa two distin t forms of Ihcei lirasilienn^

have been found to exist, which show a variation in the

production of latex. The second abstract deals with a new
rubber plant discovered in Mcxica. It belongs to the genus
Plumeria. of the family Apocynaceae, and yields latex con-

taining about 255 per cent, of rubber and 219 per cent,

of resin.
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FUNGUS NOTES.

RECENT JAPANESE WORK ON ENTOMO-
GENOUS FUNGI.

A paper by Kiogo Miyabe and Kaneyoshi Sawada, pub-
lished in the Jotirnal of the Colhfje of Agrindture (March

1913) of Tohoku Imperial University, deals with the

following seven species of fungi found parasitic on scale

insects in Formosa: Aichersonia Alet/rodes, Webber; A. Mar-

.c/wa/a, EH. etEv.; A. Sinukii&^. n.; Sphaerostilhe coccoiMla,

Tul.; Microccra Fujikuroi sp. n., Ophionectria coccicola, (Ell.

et Ev.) Berl. et. Vogl.; and 0. tetraspora sp. n.

Of the above, S. i-oa-opliilti (red-headed fungus) and

(C). coccicola (white-headed fungus) are well known in the

West Indies. A species of Aschersonia (A. turhinata) also

occurs in the West Indies on the mango shield .scale {Coccus

iiiangiferae). A. Aleyrodts is reported to occur on white

fly in Cuba, most probably having been imported there from

Florida, where it is a very common entomogenous parasite.

Tet a third species, A. la/iifensis, has been reported from

certain localities in the West Indies, among them from

Jamaica.

To return to Miyabe and Kaneyoshi's paper, Ascher-

soiiiii Alei/rodes occnrs in Formosa as a parasite on Parlatoria

zizip/n (Lucas) Sign., infesting the leaf of Citrus nohilis, Lour.

(Mandarin orange). A. marginata lives on Coccus longulus,

Dougl, and Parlitotia zi.iphi (Lucas) Sign, infesting the leaf

of Citrus nobiUs, Lour., and Psidium gui/am, L. Its dis-

tribution is stated to be the Sandwich Islands and Japan.

A. Su:u/,-ii M. et S. sp. n., is parasitic on the long shield

(Coccus longuhis, Dougl.) infesting the living leaves and

branches of Citrus nol/dis and Fagara nitida, Roxb. This

fungus is closely related to A. Eugeuiae, but the authors

regard it as a distinct species. Points of difference between

the two forms are given in the paper. It is widely dis-

tributed in Japan, and is an effective parasite on scales

attacking orange trees.

Sphaerostillie coccopldla is stated to be the most common

entomogenous fungus on scale insects found in Japan. It is

extremely rare to find it in its ascosporous stage in Formosa,
as well as in other parts of Japan. In only one instance

were perithecia met with, that is, on scale insects infesting
the tea plant.

The next fungus dealt with is Microcera Fvjikuroi,
M. et M. sp. n. The most remarkable character of this

fungus is stated to be its effect on the host, chang-

ing the projecting central portion of the scale into

a brilliant scarlet colour, which is e.specially intense

in the middle, fading gradually towards the periphery.
The species is commonly found throughout the island

of Formosa, often associated with Microcera coccojihila,

Desm., from which it can be easily distinguished. The new

species is said to resemble closely some of the Ceylon forms

described by Parkin.

The white-headed fungus {Ophionectria coccicola) occurs

widely in Japan—but is not so prevalent as the red-headed

fungus
— on the following scale insects: Parlatoiia ziziphi,

red-spotted, or Florida red scale {Aspidiolus ficus Comst.,),

Mytilasjiis gloieii (Pack) Comst., and the purple scale

(Mt^tilaspis citricola [Purk.] Comst.) infesting Citrus nohilis.

Pioth conidial and ascosporous stages are found. The
writers' spore measurements differed somewhat from those

of Ellis and Everhart,

The fungus dealt with last of all is Ophionectria tetras-

pora, M. et. S-, sp. n. This is parasitic in Formosa on
Parlatoria ziziphi, infesting Citrus notilix. The distinguish-

ing characteristic of 0. tetrnsjiora is the production of four

conidia on the apical cell of the conidiophore, although there

are occasionally cases with three or five. This species,

although not so common as 0. coccicola, is still frequently
found on the scale insects infesting orange trees in Formosa.

CONTAMINATION OF SOIL BY THE TOXIC
PRODUCTS OF PARASITIC FUNGI.
The hypothesis that fungi—particularly those i)arasites

causing root diseases— exert a harmful influence on the roots

of cultivated plants owing to the exertion of poisonous pro-
ducts, has of late been put forward on several occasion.s in the

Af/ricultztral Neivs. This hypothesis has been, to some
extent, verified by experiments conducted in Italy.

According to the Mnntlibj Bulletin of Agricultural
Intelligence and Plant Di/eases (April 1913), it appears that

soil, especially if it contains clay, can be impregnated with
toxic products arising from the decomposition of vegetable
organs infected by fungus parasites.

To avoid the objection that the toxic matter might have
been derived from the cells of the host plant, the effect of con-

coctions of the fungi {Sclerutiuia Liberit'ina) and Fusarium
incarnatiini was studied in connexion with lucerne and the ger-
mination of red clover seed. Neutralized unboiled culture

liquid of 8. Libertiana caused the death of an entire lucerne

plant in one night; when the liquid was heated to 100°C,
the same effect was produced in two or three days. Culture

liquid of a fresh growth of F. incarnatum hindered the

germination of clover seed, but particularly the young roots

in the surface soil.

In general it was concluded that, under field conditions,
toxic substances can diffuse in the soil to neighbouring plants
and hinder the growth of roots, or prevent the germination
of seed.

It would seem that the above results might possess some

significance in regard to root diseases of lime trees in the

West Indies.

Varieties of Sugar-cane in TucutDan, Argen-
tina.— In the five years between 1908 and 1912, eighty-two
varieties of sugarcane were tested at the above station. The
varieties Itoxa 15, Taniarin 21, Bois rouge 26, Cayana 48,
Verde de las Antillas 50, Sin nombre 52, Sin norabre 58,
Sin nombre 65, Riscada de Santa Barbara 74, and 76 Java
234 were distinguished for their sugar content; Cayana Roxa,
Verde de las Antillas 50, Sin nombre 52 and 58 and 76 Java
234 for their resistance to Jlacillus sacchari (polvillo), though
no completely resistant variety exists; the same varieties with
the exception of Sin nombre 52, for their relative resistance

to the attacks of Diatraea saccharalis (perforador); the
varieties Roxa 15, Tamarin 21, Bois rouge 26, Sin nombre 52
and 58, Riscada de Santa Barbara 74, and 76 Java 234 for

their resistance to sudden falls of temperature, which in

Tucuman constitute the chief risk in sugar-cane growing.
On the whole, 76 Java 234 is, of all the varieties tested,

the one most to be recommended. In three analyses of this

cane the percentage of saccharose ranged between 11 75 and
15, the purity between 83-33 and 8982, and the industrial

value from 9'79 to 13'47. (From the .Monthly Bulletin of
Agricultural Intelligence and Plant Diseases, May 1913.)
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SOIL INVESTIGATIONS.

SULPHUR IN RELATION TO THE
MANURING OF RICE.

The experiments on which the following information

is based were conducted by Alice Thompson at the Experi-
ment Station, Hawaii, and the results abstracted in the

Experiment Station Record, Vol. ^XXIX, No. 3.

One of the objects of the work was to determine the

effect, if any, of fertilizers on the sulphur and chlorine com-

position of the plants grown under natural soil conditions,

also to determine the amounts of sulphur and chlorine con-

tained in the rice field soil and water.

The rice plants experimented on were analysed during
three stages of growth. At the first harvest the effect of

ammonium sulphate, superphosphate and potassium sulphate
was tried. It was found that the plants of the unfertilized

plot (control) showed about 01 per cent, more sulphur than

the fertilized plot. The percentage of mineral sulphur was

found to be almost four times as high in the roots of the

plants as in the filiage. At the .second harvest there wa.s

practically no difference in the composition of the plants,

although the fertilized plants were much larger and heavier.

At the third harvest the fertilizers showed no effect on the

composition of the plant.

RICE ABSORBS SULI'IIUll IN AX ORGANIC FORM.

The possibility of sulphur fertilization being required

by a plant that absorbs about half as much sulphur as it

does phosphoric acid is pointed out. The problem is

a difficult one, however, since it was proved that under

natural conditions, the rice plant obtains its sulphur in an

organic form only. An analysis of a rice field soil indicated

that the sulphur in the soil is present largely in an organic

form, since the acid-soluble and water-soluble sulphur are

relatively so small.

An increase in the total sulithur in the case of pot

cultures, particularly when ammonium sulphate was added,
seemed to indicate that under these conditions, mineral sulphur
is undoubtedly absorbed and utilized by the plant.

COMPOSITION OF SOIL IN THE
VIRGIN ISLANDS.

Samples of soil from two parts of the Botanic Station

at Tortola have been analysed in Antigua by Mr. H. A.

Tempany, B.Sc, F.I.C., Superintendent of Agriculture for

the Leeward Islands. As regards the physical analyses,
both these soils show a fairly high percentage of fine silt

(about 38 per cent.); one sample contained 14 4 per cent, of

stones. The soils are light and easily worked, but at the

same time are supplied with a moderate sufficiency of clay

constituents; both samples drained freely. Sample A was
well supplied with nitrogen (0'179 per cent.) and with organic
carbon (1-335 per cent.); in the case of sample B, the amount
of nitrogen was somewhat low (0139 [ler cent.), and in view

of the fact that the percentage of organic carbon is 1090, it

is likely that a good dressing of organic manure might be of

benefit. The soils contain 0029 and 0087 per cent, respec-

tively of lime. They are therefore deficient in this sub-

stance, and a moderate dressing of the mineral would there-

fore appear to be advisable.

METHOD OF ESTIMATING OALOIUM
CARBONATE IN THE SOIL.

No e.xouso is neecieil for presenting the following,
account of how the percentage of calcium carbonate
in the soil can be determined easily and quickly with-
out the employment of any elaborate apparatus. The
determination of calcium carbonate (or its equivalent
in lime) is one of great practical importance to the

planter, and although the determination is chemically
simple, most of the gravimetric or weighing methods

commonly employed to do it are either inaccurate or

else lengthy and complicated.

Ten grammes of finely divided air-dried .soil are placed
in a dry wide-mouthed flask or bottle, and 100 c.c. of

roughly quarter-normal acetic acid are added.

During ten minutes the flask is shaken with a rotary
movement every time the bulk of the soil settles, which
occurs approximately every thirty seconds.

The soil is then allowed to settle for the last time, and
the liquid contents of the Mask decanted through a dry filter.

Schleicher & SchuU's filter hats answer the purpose admirably.

A control experiment is made with another 10 grammes
of .soil, using distilled water as the extracting solvent.

Twenty-five cubic centimetres of each filtrate is

evaporated to dryness in a platinum dish and ignited at

a bright red heat for thirty minutes.

The residues when cool are treated with 10 c.c. of

deci-normal acetic acid (or more if necessary).

Solution is effected in a few minutes, particularly if the
residues are gently rubbed with a glass rod tipped with
a small rubber bung.

The excess of acid is then titrated with deci-normal soda
or potash and phenolphthalein used as indicator.

The volume obtained from the control is now subtracted
from that obtained from the acid extraction of the soil and
the result multiplied by 0-2. The product gives the per-

centage of calcium carbonate in the soil.

The process described above is taken from an
article in the West Indian Bulletin, Vol. XIII, No. 8,

by H. S. Shrewsbury, F.I.C., Assistant Government
Analyst, Trinidad.

In the Journal of the Royal AgricuUiiral Society ej

England, Vol. LXXIII, pp. 1-9, appears an article on the
value of soil analy.ses to the farmer, by A. D. Hall, F.IJ,S.

In the summary to this account the writer puts forward the

following benefits which accrue from analyses: (1) mechanical

analysis enables us to classify soils and assign an unknown
example to its type; (2) from the type, combined with

knowledge of the situation and climate, we may predict its

suitability or otherwise for particular crops; (3) chemical

analysis will tell us whether a soil is getting acid or needs

liming to make it work properly and utilize the manure
supplied to it; (4) from chemical analysis we can settle what
class of manures ought to be used—whether sulphate of

ammonia or nitrate of soda, superphosphate or basic slag; (.5)

chemical analysis will often reveal particular deficiencies and
the specific need for phosphates or potash, but to do this with

any certainty, the composition and behaviour of soils of that

type should be known from a previous soil survey.
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MARKET REPORTS.

London.—Thk Wkst India Committee Ciroulak,

September 23, 1913; Messis. E. A. de P.v.ss &, Co.,

September 12, 1913.

Abrowroot—3d. to 4t,%d.
Balata—Sheet, 2/6; block, 1/10 to 1/11 per ft.

Bbeswax—£8 10.-. to £8 15».

Cacao—Trinidad, 70/- to 77/- per cwt. ; Grenada, 64/-

to69/-; Jamaica, 62/- to 68 .

Coffee—Jamaica, 5:!/- t" 70 -.

OoPKA—West Indian, £;'>."> os. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 16hd. t«_21d.

Fbuit—No quotations.
Fustic—No quotations.
OiNOER—A'eiy iiuiet, :!7/- to 62/- p(!r owe.

Isinglass—No quotations.
Honey— 28/- to 40/-
IjIUe JniOE—Raw, 1/1 tn 1/5; concentrated, £27^15». to

£28 10.S.
;
otto of limes (hand-pressed) 15/.

Logwood—N o quotations.
Mace— <,»uiet.

NCTMEGS—4|rf. to 6d.

PiMENTO--Quiet, 2ld. to 2^d.
RcBBER—Para, fine hard, 3/7; fine soft, 3/2i; Castilloa,

1/0 per ft.

Rum—Jamaica, 2/5 to 6/- per gallon.

New York.—Messrs GiLLKSPiE Bros. & Co., September

19. 1913.

Oacao—Caracas, 14j(c. to 16c.; Grenada, 14c. to 14|^c;

Trinidad, 14c. to 14ic.; Jamaica, 12c. to 13Jc.
Oooo-NUTS—Trinidad and Jamaica, selects, f40'00to^42"00;

culls, $20-00 to $27-00 per M.
OoFFEE—Jamaica, 10c. to 13c. per ft.

Ginger— 8|c. to lie. per ft.

Goat Skins—Jamaica. 48c. ; Antigua and Barbados, 44c. to

47c. ; St. Thomas and St. Kitts. 42c. to 44c. per ft.

Obape Fruit—Jamaica, $3-00 to S4-00.

Limes—So -75 to $7 00.

BIace—44c. to 54c. per ft.

NuiMEGS— UO's, i:!Ac.

Obanoes—Jamaica, $2-00 to $.';-00.

Pimento— 4jc. tn 4^'c. per ft.

Sugar— Centrifugals, 96', 3-7oc. per ft. ; Muscovados. 89",

3-2oc.; Molasses, 89% 2 '96c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant Js, Co., September 29,

,

1913.

Oaoao—Venezuelan, $1475 to $1600; Trinidad, $14-25 to

$14-7.0.

Ooco-nut Oil—$1-23 per Imperial gallon.
Coffee—Venezuelan, ITjc. per ft.

CoFBA—$5-25 per 100 ft.

Dhal—$4-75 to $4-90
Onions-$2 10 to $2 15 per 100 ft.

Pkas, Split—$6-20 I.. $6-25 per bag.
Potatoes-English, $2-10 to $2-:;0 per 100 ft.

RlOB-Yellow, So ;;5 to $5-40; White, $4-9ti to $4-95

per bag.
SooAR—American crushed, no qaotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

October 4, 1913; Messrs. T. S. Garraway &

Co., September 27, 1913.

Arrowroot—$5-25 to $6 50 per 100 ft.

Cacao-$15-00 per 100 ft.

Coco-nuts—$15-00 t.. $2400.
Hay—$1-50 per 100 ft.

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

Molasses—No Quotations.
Onions—$1 80 to $:V00 per 100 ft.

Peas. Split—$5-50 t" $575 per bag of 210 ft.; Canada,
$4-00 per bag of 120 ft.

Potatoes-Nova Scotia, $240 to $:J 00 per 160 ft.

Rice—Ballam, $5-o0 to $5 40 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

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

British Guiana.—Messrs. Wietino & Richtkr, Septem-

ber 27, 1913; Messrs. Sandbach, Parker & Co.,

September 26, 1913.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIF:S.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal,
Volume •I. No. 1. Out of print. Nos. '2, 3, and 4, in orisiinal paper covers a.s issued, price Is. each. Post free, 1j. '2d;

Volumes II. Ill, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2;?. each
;
Post free 2s. 8d, where complete. (Ill, 2.

IV, 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on KoBiiKK: Rubber E.vperiments in Trinidad and

Tobago, by A. E. Collens; Rubber E.xiieriments in Rrilish Guiana, by Professor Harrison and others;
Castilloa Rubber in Dominica, by Joseph .lones and G. A. Jones: Notes on Cultivation of Para Ru'iber,

by F. Evans; Note on the Present Position of llubber in Grenada, by fir. G. Auchinleck, B.Sc, F.C S ;

llubber Cultivation, by Dr. P. J. S. Cramer; Mis(i;Lt.AXi;oos: I'orestry in Trinidad, by C. S. Rogers;
A ilethod of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horse?,

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

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

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

present time is seventy. Those mentioned in the following list an; still available: the rest are out of print.
Suo.\R INDU.STRV. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and (jther Canes at Barbados (15) Plain Talk to Small Om-uius. Price 2d.

in iOOJ. No, 3, price 24.; in 1901, No. 13, price 4.^.; (17) General Treatment of B'uiigoiJ Pesta. Price 4(i.

in 1902, No. 19, price id.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yama. Price 2d.

in 1904, No. 32, price id. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6rf ; in 1904-6, No, 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 21.
in 1905-7, No. 49, price 6rf.

;
in 1906-8, No. 59, price 6rf. ; (35) Information in regard to Agricultural Banks. Price if.

in 1907-9, No. 62, price 6d.
; No. 66, price 6cZ. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.
;
in 1901-2, No. 20, price 2d.

; (43) Cotton Seed and Cotton-cake-raeal on West Indian PlauU-
in 1902-3, No. 27, price 2d.

;
in 1903-4, No. 33, price id.

; tions. Price 2d.

in 1904-5, No. 39, price 4rf.; in 1905-6, No. 46, price id.; (45) A B C of Cotton Planting. New and Enlarged Edition.
in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.; Price &d.

in 1908-9, No. 03, price 6d.; in 1009-10, No. 67, price (id. (.54) Fungus Di-seases of Cacao and Sanitation of Cacao Orohards.
Manurial Kxperiments with Sugar-cane in the Leeward Islands, Price id.

in 1902-3, No. 30 ]>rice 4rf.
;
in 1903-4, No. 36, price 4rf.; (55) .Millions and Mosquitos. Price 3d.
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THE BEST MANURES FOR COLONIAL USE

OhlendorfiTs Dissolved Peruvian Guano—For sugar-cane and general uae

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) CrUANO WOKKS

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

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

PURE RAW
Linseed Oil

Stocked iu casks or in cases of 10 Moiis eacli.

Special qaotaticms made for export trade

0/1 appJicatio^i to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

TO BE ISSUED SHORTLY.

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

Containing papers on the following subjects:
—The

Windward :ind Leeward Islands Consiilered in lielation to

Forettry, by I'rancis Watts, C..M.0 , l).Sc., F.I.C., F.':;.S.;

Stomatal Cliaracteristics of Varieties of Sugar-cano, by W. R.

IJunlop; Cane Syrups or Fancy Molasses, by H. A. Tenipany,

K.Sc, F.I.C : lieport on the IVevalfnce of Some I'ests and
L)ise«ses in the West Indies during i;)12, by H. A P.allou,

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

Auchinleck, K Sc, F.C.S.; A Flea for Citrus Cultivation in

St Lucia, by A. J Brooks, FCS.; The Tuberculin Test in

the West Indies, by P. T. Saunders, iM.F^.C.V.S.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados.
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no occasion to buy tu the extent they do, provided

the cultivation <>f corn be conducted on a more

intensi\e and extensive s&ile under co-operative

conditions. Tliose interested in the matter—and

there are a large number—will remember possibly,

a previous editorial on this subject. It may be

recollected that great importance was attached in

that article to the introduction of co-operative

methods for the collection, drying and storage of

the grain. It is, it seems, the depreciation of stored

grain in the Tropics which tends to check the extension

of the area under Indian corn, and strangely onough,

in America itself, where as a general rule only grain

iFor export is passed through the hot air driers,

the Department of Agriculture is now considering what

methods shall be adopted in the case of corn produced

for immediate or early consumption on farms, in order

to check the damage occasioned, particularly under

unfavourable climatic conditions, by weevils and

mildew. Apart from the initial loss—which is very great
—occasioned by these organisms, there is also strong

evidence which indicates that diseased corn and corn

fodder tend to induce a disease known as cerebral men-

ingitis of horses. There is a likelihood, then, that the

cost of producing corn will tend co rise in America, and

this together with an increased demand, is likely to

render it necessary for the West Indies either to do

without the grain or else produce it themselves on

sound economic lines.

Quite recently the Government of the Leeward

Islands has given the matter detailed attention as the

outcome of the previous editorial in this journal, and in

a recent paper on the subject read by His Excellency

the Governor before the Antigua Agricultural Society,

it was suggested that an experiment should be con-

ducted with a central kiln drier on commercial lines,

the necessary funds to be obtained by co-operative

donations and, if necessary, with the assistance of the

Government. The chief questions which the proposed

experiment would be intended to settle would be, first,

•whether locally grown corn can be properly kiln-dried

in these islands; secondly, whether the grain so treated

is equal in quality to the grain now imported: thirdly,

whether it will keep as well; and, lastly, whether it

•will sell as well.

There can be no doubt that the first three ques-

tions can be answered in the attirmativo. There has,

however, been some hesitation shown in regard to the

last, and that will be the main object of the proposed

investigation. From an external economic point of

view. It is believed that the information given in this

article, although treating of only one side of the subject,
is encouraging, and lends considerable support to the

idea that conditions of production and consumption in

America are favourable in respect of an increased

production of grain in the West Indies, and, in a

general way, looking into the future, the view may be

expressed that -with proper co-operation, it will be

found cheaper in a few years' time tor a merchant to

buy from a central kiln-drying plant established

locally in certain islands like Antigua and Barbados,
than from the Fnited States of America or even from

the world's gr^eatest corn exporting country
—the

Argentina.

SUGAR INDUSTRY.

SUGAR-CANE EXPERIMENTS AT
ANTIGUA.

At the meeting of the Antigua Agricultural and Com-
mercial Society held on Fridaj-, October 1, ilr. H. A.

Tempany, B Sc, Superintendent of Agriculture for the
Leeward Islands, laid before the members a summary of the

results obtained in the recently concluded experiments with
varieties of sugar-cane.

The trials were conducted on plants and fii-st ratoons

on the fields of estates in ditl'erent parts of the island,
the treatment received by the plots being essentially similar

to that of previous years, and to that received by the ordinary
canes of the estate. The canes were planted in rows travers-

ing the field. In all, forty-two varieties were under experi-

ment, the list of canes grown being closely similar to that of

the previous season.

The following tables indicate the mean yields:
—

1"I,.\ST •ANES.

Means for each variety grown in 1912-13.

Name. No. of plots Pounds per acre

grown. in juice.

1. B.459G 8 .5,410

2 B.3922 8 .-),140

3. Sealy Seedling V 4,480
4. B.254 V 4,450
5. B.(J450 8 4,240
6. B.lOy 7 4,050
7. White Transparent 7 3,980
8. B.152S 8 3,910
9. D.llll 8 3,720

10. 15.147 7 3,720
11. B.1355 8 3,710
12. D.74 8 3,600
13. B.393 7 3,560
14. B.208 7 3,530
15. B.37G 7 3,510
IG. B.3696 8 3,510
17.15.3675 8 .3,510

18. IJ.848 8 3.500

19. 1). 109 7 3,4.50

20. I).62."i 8 3,450
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I'LANT C.\NE.S.

Means for each variety grown during the past si.x years.

Name. Xo. of plots Pounds per acre No of

grown, sucrose, in juice, seasons.

1.
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FRUIT AND FRUIT TREES.

LIME CULTIVATION.
The last of the series of articles on the cultivation of

limes in Dominica has appeared in L'Agrinilture Prati<jnf
det Pai/s C/iauds (June 1913). At the end of the

coDcludiog article it is stated that Martinique and

Guadeloupe ou,i;ht to extend their area under lime culti-

vation; for, in view of the fact that Dominica has surmount-
ed by experience and experiment such difficulties as exist

in the West Indies, the extension referred to would not

incur any great risk, provided Dominica practices were care-

fully followed. Iteference is also made to L'Association

Citroniere du Gosier, established in 1909 in Guadeloupe for

the production of concentrated lime juice. This society has
also founded a central factory. A start has therefore been
made in regard to lime products.

In discussing the production of lime products it is

interesting to note in Dijiloiantic and Consular Reports
No. 5106— Annual Series, that the world's production of

citrate of lime and concentrated lime juice amounts to an

average of about 7,200 metric tons per annum of which
about five-sixths are produced in Sicily. The remaining
1,000 tons are produced in the British Antilles (principally
in the islands of Dominica and Montserrat), in Mexico, and
in Central and South America.

The marketing of the lime products just referred to is

naturally conducted on a more mechanical basis than the

selling of fresh limes. The recent tendency to export fresh

limes from Dominica in a poor and ungraded condition

bas to some extent been satisfactorily checked through
the appointment of an American trade representative at

Eoseau. According to the Dominica GiMrdian (Septem-
ber 27, 1913), similar action will be taken shortly by the

Jamaica Government, who contemplate the appointment
of competent persons as fruit inspectors to see that no
immature oranges or other citrus fruits in an undesirable

condition are experted from that island. The paper referred

to above is of opinion that the authorities in Dominica

might find it desirable to follow Jamaica's example.
Those interested in lime cultivation should obtain

a copy of a recently published pamphlet by the Imperial

Department of Agriculture, entitled Lime Cultivation in

the West Indies. This publication deals with every branch
of the industry, and is well illustrated. It has been favour-

ably reviewed from several sources.

Arsenic on Fruit.—A report has recently gained
circulation in Christiana that a well-known Norwegian food

bacteriologist has warned the public against the possiliility
of arsenical poisoning from eating apples. Certain apples

imported from North America were, on examination, found
to have a visable layer of green powder in the hollow near

the stalk. This was found to contain copper and arsenic.

The presence of these substances is believed to be due to

spraying with Bordeaux solution and Paris green after the

fruit had begun to set. It would appear that growers
should take care to prevent the recurrence of this

dangerous condition.

This reference to copper calls to mind a recent state-

ment that the metal occurs in cocoa and chocolate. Accord-

ing to the ExjKriinenl Station Jieconl, it appciirs that,
on the basis of analytical data, copper does not occur in

any considerable quantity in these substances.

VARIETIES OF BANANAS CULTIVATED
IN THE SEYCHELLES.

An interesting account of varieties of plantains and
bananas cultivated in the Seychelles appears in the Kef
Jiullttin of Miscellaneous Jntonnation. No. (i of 1913.
From this pa})er the following notes have been abstracted.

The first variety mentioned is the Chinese banana
{Musa Caoendishii) called locally 'Banane gobule', and is

eaten raw. It is said to be open to attack by the weevil

(Sphenophorus striatus). The Chinese banana is the only
dwarf type planted in the Seychelles. Among the tall plan-
tains tliere are several varieties which are eaten raw in the
ripe state, although most of them are eaten cooked before

they are properly matured. The three following varieties
are never eaten raw, and when prepared in coco-nut milk,
are considered a delicacy even by Europeans and other
residents: Banane Malgache, Banane St. .Jacques, and Banane
Simeroe. The.se three varieties belong to the Congo type,
and two of them were cultivated a short time ago for the

production of banana flour.

Amongst those varieties generally eaten raw may be
mentioned Banane 'Mille', a tall plantain of the Malay type,
the fruit of which keep well. The Banane 'Mignonne' is

observed to be a delicious small banana introduced from
Bt-union island. The plant is tall and the pseudo stem is

brown. The lingers are small but the flesh is hard and'

highly flavoured. Other popular varieties for table purpose.-)
are the Banane 'Tahiti', Banane 'Gingeli' (rather susceptible
to weevil), Banane 'Carre' the fruit of which possesses four

pronounced ridges^hence its name. They are generally
eaten cooked, but produce a good yellow-coloured starch on
being dried. A very hardy plantain is the Banane 'Quatre-
vingt'. Banane 'rouge' has a remarkable red colour and
since the fruit is good, the tree is both useful and ornamental.
A good variety for with.standing the cool climates of hich
summits is said to be Banane 'Blanche'.

Effect of Fertilizers on the Quality ot
Citrus Fruits.— In connexion with a review of his
article on the efl'ectof manures on the quality of citrus fruits

which appeared in the Agricultural News (September 13,

1913), Mr. Cunlifle writes to say that he personally conducted
the test under the auspices of the German Kali Works while
stationed at their Havana Depot. He suggests that in

reviewing his results we seemed to regard the demonstration
of new facts the object of his investigation, whereas the
main object was actually to determine how far the results

obtained in other districts were applicable under the varying
and somewhat unique conditions existing in Cuba. Further-

more, in response to some remarks which appeared in the
review in regard . to mulching, Mr. CunlifiTe is of opinion
it was not intended to convey in his paper that mulching in

its various forms was not an excellent practice, but merely
to indicate that it might not be all that it appeared to be

particularly under Cuban conditions.

A letter has recently been received at this Office from
Mr. A. Simpson, Director of Agriculture, Tganda Protec-

torite, 11 which he refers to the rapid progress which is

being made in that country in connexion with native cotton

cultivation, and to some extent with cacao, sugar and Para
rubber. From the Oflicial Ga.ette of the Uganda Protecto-
rate (.\ugust 1."), 1913), it is seen that the total value of the
cotton exported during April-.June 1913 was £101, -502 com-

pared with a value, for 1912, of £84,363.
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LIVE STOCK NOTES.

DAIRYING IN JAMAICA.
There exists at present in .lamaica land at the rate of

2i acres per head of papulation, %vhich is in bush and not

productive. This circumstance, together with the fact that

the population consumes per head the ecjuivalent of 3i

quarts of cow's milk in the form of the imported tinned

article, has prompted the Director of the'Jaraaica Depart-
ment of Agriculture (Mr. H. H. Cousins, M.A., F.C.S.) to

publish in the liulletin of the Department (Vol. II, No. 7)
the interesting and important article under consideration.

liefore proceeding to abstract the essential points put
forward in this account, it may be further explained in

regard to the objects of the article, that Mr. Cousins draws
attention to a third circumstance in support of the necess-

ity for the improvement of dairy cows and increased milk

production in Jamaica, namely, that one of the chief causes

of infantile mortality is the improper feeding of children,

owing to the difficulty of obtaining pure milk in sufficient

quantity.

As a class, the native milk cattle in Jamaica are not

adapted to milk production; they have in the past been

developed almost entirely for purposes of beef, on the one

hand, or draft on the other. F.ven when, as occasionally
does occur, a calf is born with a marked capacity for giving
a good flow of milk, such an animal generally turns out to be
so wild that she can only be milked when thrown on the

ground. It is interesting to note that a typical record for

lactation of a native milch animal uas the production of

of 1,107 quarts (2,978 lb.) of milk in ten months, with
a. maximum of 5-2 quarts when fresh, and a daily average
of 3"7 quarts.

.lERSEY UREED UNIFOIt.MLY SUCCESSFUL.

With a view to improving the general standard of dairy
cows, a number of superior animals have been imported
during the past fifteen years from the United States, Canada
and Barbados. Ten years ago the Hoistein breed war, in great
favour, but it has been found tliat the blood of this breed

depreciates owing to the attacks of the parasites of tick fever.

It may be accepted that the Hoistein has proved unsuitable
as a milch cow for out-of door life in Jamaica. As regards
({uernseys, it is stated that this breed will most probably
Ije found of great value for dairy purposes in Jamaica when
suitably acclimatized and hardened by a small infusion of

Indian blood from a dairy strain. The value of shorthorns
will be referred to in detail later; it may be noted in passing,
that the writer of the article under consideration believes

that a quarter of shorthorn blood is a suitable proportion
for the production of a useful general purpose breeding cow
in Jamaica. The chief disadvantage otiered by the South
Devon breed is that it does not possess sufficient prepotence
to stamp its quality on miscellaneous cows of low milking
capacity. A good deal of Jersey blood, however, has been
used for some ti«ie by specialist dairymen in Jamaica, and

experience has shown that of all the breeds so far tested the

Jersey has proved itself the most prepotent and uniformly
successful in stamping dairy quality ob the native Jamaican
stock.

In regard to the composition* of the average cow's

*Fii;ures shovvini^ the <;(>iM^)osition of the milk from
ditferent breeds both in Jamaica and Trinidad, will lie i^iven in

the ne.xt i.ssue of this journal,—[Ed. ^.A.
)

0-70

0-6G

1028

1025

milk in Jamaica, the following table has been reproducect.
from the article acknowledged above:—

Source. Total Fat. Solids Ash. Specific
solids. not fat. Gravity..

GOT.
Average milk of 92

Jamaica cows 1383 51 8G9
Highest record of

above (Barbados cow) 17'49 8-7, 879
Lowest record of

above (Hoistein cow) 1010 2-9 720 070 1025
Average of mixed

milk from 7 cows
as sold to public 13-39 47 8 73 0-68 I-02&

Legal standard of

milk in U.K. 3-0 8 5
Ditto in U.S.A. 3-2^ 8-5
Ditto in Jamaica ;?-5 8-25

Turning to general considerations regarding the im-
provement of dairy cattle in Jamaica, it i.s sugge.sted that
the most economical and ra{)id way of improving the

quality of native cows, is by using pure-bred bulls. It is-

stated that it is important to remember that 'unless any
breed of imported dairy cattle is capable of acclimatization
in Jamaica and of holding its own, in some degree, under our
special conditions of climate and of feeding, such a breed
should not be utilized for grading up our native cows.'

EUEOPEAN BREED.S UNDER TROPICAL CONKITtONS.

One of the reasons why the Hoistein is unsuitable is

because the skin of this cow is white, whereas that of a true-

tropical cow, such as the Indian Zebu, is black, although the
hair of the animal may be white. The Hoistein, therefore, is

greatly affected by the tropical sun. It is interesting to-

note, in continuation of the present subject, that the imported
Jersey animals have evidently insufficient capacity for blood
renewal to make good depreciation caused by tick fever

parasites with improved production cf milk. Although ii>^

is believed that with care the Jersey can be successfully-
acclimatized in Jamaica, more useful results would undoubt-

edly accrue from crosses between this breed and the-

Indian Zebu, with the object of obtaining animals of larger
size. Such lialfbred animals have already been raised sue-

cessfuly. Two bull calves that should prove valuable to-

breeders in Jamaica have the following composition: J Jer-

sey, ^,J Indian, , jy native.

The two remaining breeds dealt with are the Guernsey
and the Ayrshire. The former are believed to be the most
suitable of all the true dairy breeds of cattle for use in
Jamaica; the latter, however, on account of its being similar
to the Hoistein in regard to colour properties of the skin
is peculiarly undesirable for the Tropics.

The above article will be contiaued in the next issue of the-

A'jrindtural Xews, when an account of the possibilities of

breeding dual purpose cattle will be described, and useful
hints presented in regard to tlie management of dairy cattle-

under tropical conditions.

In referring to cattle-rearing in German East Africa, it

is Stated in Diplonnttic and Consular Reports, No. 5171—
Annual Series, that too little attention has been paid in this-

territory to the improvement of the native cattle itself, whict
have several good qualities, and that it would probably repay
attention better than unsystematic crossing with imported
animals.
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FIBRES. RUBBER.

WEST INDIAN COTTON.
Mesors. Wolsienholiiie aixi Holland, of Liverpool,

write as follows, under date October 6, with reference

•to the sales of West Indian Sea Island notion:—
The maket had been very ijuiet for West Indian Sea

Island cotton since our last report and no sales have taken

place.

The report of Messrs. Henry W. Frost & Co., on
•Sea Island cotton in the Southern States, for the week
• ending October 4, is as follows:—

Although the total receipts to date are 82 bales,

Factors have not yet sampled or placed them on the market

for sale. The market, therefore, has not yet opened, and

probably will not for a week or more.

There has been no inquiry for the old crop and we

nominally renew our last quotations, viz :
—

Extra Fine 28c. to 29c. = 16d. to IQhd. c.i.f., & 5 per cent.

Fully Fine 26c. to27c. = 14|d. to 1.5J<i ,

Fine 2.5c. =
14|rf. „ „ ,, „

_^^*^'^F'°^°*^|24c.to26c.
= 13Utol4R„ „ „ „

:tn preparation ;
' '

Fully Fine off i.,., _ ,.-,,,

«n preparation j

Fine off in \ .,q
: ^ j

1 1^
j)reparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre up to October 4, 1913, were

l,;-537 bales, 2,097 bales, and 331 bales, respectively.

MOVEMENT OP THE STOMATA IN

COTTON PLANTS.

According to the Ex/iiriiiient Station .Secorrf,Vol.XXVIII,
No. 9, F. E. Lloyd in America, has successfully devised

a method for observing in the field the movement of

stomata The method, it is said, enables accurate measure-

raent.s to be made of the living stomata of leaves with

a thickness of .5 mm. without any injury to them. The

observations on the stomata of the cotton plant showed that

they were practically all closed at night. There was a strong

tendency to open in the early morning. The perceptible

<iaily opening begins about 6.30 a.m. in Alabama in

September, and the maximum is attained at about 8.30 or

9 o'clock, after which closure progresses until 1 1 o'clock

or somewhat later. There is said to be no temporary

opening of the stomata during wilting, although a marked

rise in the rate of transpiration followed by a sudden

reduction of rate was observed about half an hour after

wilting begins.
In the study of the amount of leaf water in cotton

leaves, the author found it varied in proportion to the

dry weight between 318 and 220 per cent. The loss of leaf

water is from 7 to 15 per cent, of the initial amount of

sunrise. This last is taken as indicative of the daily wilting
which begins about the ninth hour. It seems that under

ueual day conditions the roots are unable to supply loss of

water from the leaves, and comparative measurements on the

same variety of cotton grown in Arizona showed no more
unfavourable reduction of leaf water than in Alabama, when
'there was sufficient water in the soil.

THE PROBLEM OF PLANTATION PARA.

There ."eenis to be a growing conviction that the best

way to deal with the coming struggle between plantation
Hevea and the Brazilian product will be by instituting
a central organization for the i)urpr)se of conducting co-oper-
ative sales In the India Rn'i/ii;r Journal for September 1 3,

1913, E. G. Windle suggests that a useful purpose would be

served by engaging experienced trade travellers in planta-
tion Paia, who would be sent round the country to all

rubber manufacturers, not necessarily in England only. The
central organization, it is suggested, should publish their

own journal, and every effort should be taken to demonstrate

the capabilities, and push the use of plantation Para.

In the same issue of the journal referred to above,
a correspondent outlines in some detail the objects of the

suggested organization. It would conduct and regulate
sales and, when necessary, restrict output. The organization
would further secure uniformity of delivery to manufacturers

and promote trade in geneial. It is suggested that all the

plantation companies should be invited to join a general
council. Each company's representative would have one

vote for every 100 acres planted. The actual selling would
be fixed by a Court of Directors appointed by the Council.

This Court of Directors, at any time, by a three-fourths

majority would be allowed to bring forward a resolution to

the General Council for restriction of output.

INITIAL STEP TAKEN BY PLANTATION COMPANY.

The India Ruhher ./ouninl for September 20 supports
in a general way the above suggestion, and, what is even

more important, states that the Malacca Companj-, one of

the largest plantation rubber concerns, has notified its

shareholders that the company will be prepared to dispose
of its entire output of rubber for the next five years through
a central selling agency.

In the same issue, Mr. A. A. Bauman calls attention to

the fact, that if any central .selling association is ever formed,
it is essential that it should be managed by those who
understand the international market. The same writer

brings forward two methods of combined action. The one

adhered to by the P.ritish Aluminium Producers is

recommended for adoption in the selling of plantation Para.

According to this method, a Committee of Management is

appointed by the companies, and they fix the price of the

product from time to time. All the producers bind

themselves not to sell under that price
—a 15-per cent,

margin is allowed for the play of trade, and their books

are periodically inspected. It is said that this form of com-

bined action enibled the British Aluminium Producers to

raise the price of the metal from £15 to £50.

PESSIMISTIC VIEWS.

In conclusion, it may be added that in some quarters the

present position of plantation Para seems to have been

regarded somewhat pessimistically, more so than is justified.

One hopeful feature of the position is that the present low

prices may stimulate manufacturers to buy in great quantity,
and to extend their operating plants and thereby make
room for the increased output in the near future; and another

is that in a few years' time, plantation Para will cease

probably to feel any competition from the African sources

of supply.
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AGRICULTURAL ENGINEERING.

DRAINING LAND TO FREE IT FROM SALT.

It may be remembeied that in a recent issue of the

AgriniUiind News, an article appeared describing investiga-

tioD.s that had been carried out in Porto Rico in regard to

the eftect of common salt on the growth of sugar cane, and

the improvement of the large tracts of land in that island

which are at present unsuitable for cultivation purpose.s owing
to the high salt content. In connexion with this article,

another dealing with a new system for draining land and

freeing it from salt, which has appeared in the Monthl;/

lliillitin of Actricult II lal Intelliijence and Plant Diseases

(August 1913), contains information of much practical

importance.

The system of drainage about to Be'described is appli-

cable wherever the surface of the soil is somewhat higher
than the water in the main drainage canal, so as to allow

a good drainage of the surface water without, however,

allowing a good drainage of the sub.soil.

The principle of the system will be more clearly under-

stood by reference to the following diagram, which has been

reproduced from the journal acknowledged above.

Fig. 26. Cross-section of New Dk.^inaue System kor

Freeing Lanij from S.\lt.

The surface drainage water flows into the main drain-

age canal a where it is carried away by gravity. Into

the canal i run wooden or iron drains, represented by
the dotted line, which carry away kom the subsoil the

rainfall which percolates into it from above. The water in

f> is got rid of by means of a pump.

In the field, the surface water is collected by means of

drainage ditches, which must be at least 36 inches deep and

about 100 feet apart, the distance depending upon the

mechanical and physical properties of the soil. In order to

calculate the power of the pumps required, it is necessary to

know the amount of water drained per acre and per day.
The formulae of Slichter and of King allow an approximate
estimation to be made of the cjuantity of water that can

percolate through the soil in a given time.

In regard to the results that have recently been obtained

in connexion with this system in Lower Egypt, the amount
of water removed was only onebalf to two-fifths of that

which would have to be pumped according to ihe usual .system.

The important point, of course, is that the water removed is

ten to 100 times richer in salt than that removed by surface

drainage.

Owing to the somewhat larger number of ditches

the system just described incurs somewhat greater expen.se
than the usual system of drainage. The expenses of installa-

tion and upkeep are also heavier; the ditterence, however,
is not considerable. The loss of cultivable area is between

2 and 3 per cent. The increase in the upkeep rarely exceeds

5 to 10 per cent. The greater expense on installation is

about 13.« to 14s. 6rf. per acre if woodeo pipes are u.sed,

and 10.S-. to •_'!.«. if iron cnes are employed.

TRIALS WITH TRACTORS AND MOTOR.
PLOUGHS IN SOUTH AFRICA.

A short time ago an editorial and several shorter articles

in this journal were devoted to motor cultivation, conse-

(jnently the results of the recent trials conducted during-
>"Tarch 1913 near Port Elizabeth, appearing in the KUod'-itia

Ae/riciiltnra/ Journal for August 1913, should afford an

interesting continuation of the subject
The following tractors competed in the trials: 24b.h.p.

'Ivel' Agricultural Motor, price £450; 30 60 b.h.p. Rumely
'Oil Pull', type 'E', price £935; 18-20 b.h.p. 'Universal'

Tractor, price £375; 50 b h.p. Maclaren's 'Royal' Steam
Tractor, price £690; 15-25 b.h.p. Fairl>ank's Moss Oil

Tractor, price £568; 30-40 b.h p. Ransom's Special Agri-
cultural Steam Tractor, price £725; 30-50-60 b.h.p. Self-

steering Agricultural Oil Motor Tractor, price £950; 25 b.h.p.

'Mogul' Tractor, price £550.

Early in the trials it was realized that difKculties had
to be confronted in judging, on account of the variation in

power. The comparison between the respective merits of
steam and oil tractors is also con.sidered to be a difficult

one in South Africa on account of the variation in regard to

the proximity of .sources of fuel and water supply.
After a lengthy trial the judges unanimously decided

to award the prize of £100 to the makers of the 50 b.h p.

'Hoyal' Steam tractor, and a special prize of 25 guineas to

the manufacturers of the 18-20 b.h.p. 'Universal' Tractor.

The following information with reference to the winning-
tractors may be of interest:—

'Royal'. 'Universal'.

Total area ploughed 2 acre.i i acre

Time per acre 28 minutes 1 hr. 23 min.
Fuel consumed per acre 80 tt>. Natal coal petrol 2 pints

parafHn 3§ gals.
Water evaporated

per acre 5U gallons Not measure*

Average depth of

ploughing 8^ inches 7 inches

Radius of turning
circle 16 feet 5 inches 12 feet

Number of bottoms

to plough 8 2

In making the awards, the judges call attention to the

outstanding feature of the prize-winning machines. Th*
characteristic feature of the 'Royal' steam tractor was it.<j

remarkably low consumption of fuel. This is said to be due
largely to the provision of a superheater, a feed water heater,^
and the lagging of the steam cylinders and valve chests,

coupled with the fact that the engine was compound, i.e.

steam being passed through two cylinders in place of being:

pas.sed through one only. It has to be rememberd that against
these advantages are the difficulties due to getting up steant

and the transport of coal and water. In c annexion with the
'Universal' oil tractor, the judges made a satisfactory report
but suggested that all the gear should be enclosed and better

provision made for cooling and circulating water so necessary-
in a hot climate. The disadvantage of the 'Ivel' agricul-
tural motor con.sisted principally in its being provided with,

only one speed gear and a single road wheel too small in_

diameter. In general, the chief objection to the oil-

consuming motors seemed to be exposure of gearing,

cooling arrangements, and the want of two or three-

speed gears in the place of one. It will lie remembered that

this latter point was emphasized in an editorial in this-

journal dealing with motor cultivation in general.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the supply
of corn for the West Indies. The article is intended

to show that production and consumption of Indian

corn in the I'nited States are quickly becoming equal-
ized, which will necessitate, in the near future, an

improvement of methods, and an extension of the area

under this cultivation in the West Indies.

New Steamship Service between Canada and

the West Indies.

The ]Yef!t India Committee Circular (October 7,

1913) gives imi)ortant information concerning the

itinerary of the new .service of steamers, the first one of

which will leave Halifa.x for the West Indies on
December ."),

191.3.

There will be four steamers, and they will start

from the port of St. .John (New Brunswick), and from

there to Malifa.x (Nova Scotia) and thence to George-
town (British CJuiana) every fourteen day.s, following

alternately the undermentioned itineraries:—
(a) Bermuda, So. Kitts, Antigua, Montserrat,

Dominica, St. Lucia, St. Vincent, fjarbados, Grenada,
and Trinidad, and returning from (Georgetown to

St. John, calling at Trinidad, Grenada, Barbados,

Antigua, St. Kitts and Bermuda.

(b) Bermuda, St. Kitts, Antigua, Barbados,
( Jrenada and Trinidad, and returning from George-
town, calling at the following islands: Trinidad,

Barbados, St. Vincent, St. Lucia, Dominica, Jlontserrat,

Antigua, St. Kitts and Bermuda.
From the point of \ iew of Barbados and Antigua

it may be observed that there will thus be a direct)

run from either one place to the other every fortnight.

This is a local aspect of the communication of consid-

erable importance.
It may be added that the steamers are to be

.3,000 tons cargo capacity and fitted with all modern
conveniences. They will steam eleven knots an hour.

The time the voyage will take is not stated.

On page 33S will be found an account of the

recently concluded sugar-cane experiments in Antigua.

The breeding of animals in Jamaica for dairy

purposes is dealt with on page 341.

An account is given on page 34-'? of how to drain

land in order to free it from salt.

Insect Note.s, on page 34(i, comprise an article

describing a recent entomological visit to the United
.States.

Keviewed on page 347, will br found two new and

important works dealing with white sugar manufacture
and agricultural chemistry, respei'tively

A disease in India Jtnown as the tobacco wilb

•disease is dealt with on page 350,

A Twenty-Years' Retrospect.

In his Presidential address delivered before the Agri-
cultural Section at the Birmingham (191-'i) Meeting of

the British Association for the Advancement of SciencBj
Professor T. B. Wood, M.A., spoke of the tendencies

and achievements in agricultural research during the

last quarter of a century. Particular reference was

made to what has been the jirevailing custom in regard
to manurial and variety trials, namely, the employ-
ment of the one-plot methoil. 'The single-plot method,
which suffices to demonstrate lesults as .striking as

those given by phosphates on some kinds of pasture
land, signally fails when the subject of investigation is

concerned with differences of ten per cent, or there-

abouts.' In cases of this kind it is necessary, if

accuracy is to be ensured, to take at least ten plots in

five pairs, in order to reduce the probable error to one

per cent.

An extension in this w;iy necessarily involves

much trouble and some extra expense; but it must be

worth while if only in view of the fact that the best—
perhaps the only

—way of obtaining the confidence and

of arousing the interest of practical agriculturists is by
providing them with absolutely reliable results of

fairly wide application.

'Agricultural science has now reached that stage
of development at which the obvious facts which can be

demonstrated without considerable eflbrt have been

demonstrated, and further knowledge can only bo
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^acquired by the expenditure of continually increasing

effort.' This point is one which, we believe, must have

the consideration of those responsible for agricultural

•departments in the ^Vest Indies and! in the Tropics

generally.
Another aspect of the last twenty years, com-

mented on by Professor Wood, was the success that

has attended the ))ractice on the part of certain

scientific workers to confine their efforts t<i the

thorough solution of specific r.nd circi'i'mscribed prob-

lems. In this respect reference is made to the

researches of Russell and Hutchinson on the partial

sterilization of the soil, and to liiffen's notable achieve-

ments in regard to the breeding of heavy-yielding and

disease-resisting wheats of high ijuality.
Work of

this kind is of academic interest, of great educational

A'alue, and of immediate practical us,e to the agricul-

turist under the widest range of conditions.

Disease of Horses in Berbice.

The fatal disease of horses which appears to be

spreading in Herbice was at first considered to be

cerebrospinal meningitis, and sometime ago enquiries

from British (iuiana were made at this Office on the

subject of that complaint. According to the Demerara

Daily Argosy (October 1, 191H), Dr. Minett has now

diagnosed the disease as 'mal de caderas', which is

a well-known South American disease caused by a blood

parasite {Trypanosoma eijuina). There is some

indication that the disease may be carried by the biting

stable Hy {Stovio.cys calcitrans:). which has quite

recently been observed in Barbados by the Mycologist of

this Department and is known to occmr in St. Vincent,

Antigua, :Montserrat and Jamaica. The Veterinary

Officer to this Department has called attention

to the risk as regards this disease, involved in the

introduction of Venezuelan horses into Trinidad, Bar-

bados and elsewhere. Surra disease has occasionally

been said to occur in Barbados, bub it is quite possible

owing to the similiarity between the symptoms of the

trypanosome disease, that what has been diagnosed

clinically as surra is really 'mal de caderas', though of

course this cannot be said definitely.

At any rate 'mal de caderas
'

is a very fatal disease,

death resulting sometimes in so short a time as three

or four weeks: and the indefinite knowledge which

seems to e.xist in regard to its means of spread and

diagnosis points the great necessity for further

investigation.
In the DemcvdYSL Daily Anp'sy (October 12, 191:5),

a notice appears to the following effect:—

'Viewing with alarm the serious nature of the

disease affecting horses and mules in Berbice, and

the possibility of the disease reaching Ceorgetown

-(Demerara), :\Ir. E. W. Wills moved at a meeting

of the Town Council a motion directing a si)ecial

inspection by the Health Department of every stable

with;' the object of advising and directing owners as

to the precautionary measures that should be taken

immediately.'

Two New Indian Exchanges.
These are the Wealth of India (a monthly maga-

zine of practical information and useful discussions),

and an Agricultural Journal of the Department
of Agriculture, Bih.ar and Orissa. The former publi-
cation is in its second volume and presents a review

of current topics in India: it has a section devoted

entirely to agricultural affairs and to co-operative .

movements. From what we have seen, this agricultural
section would be more interesting outside India and

possibly more useful within, if greater space were

devoted to investigation work and general agricul-
tural progress in India rather than to American
and European results.

The agricultural journal is an entirely new

publication, to be issued half-yearly. Its contents

are confined to agricultural science, ;ind if future

numbers maintain the standard set by the first,

it is sure to prove useful and jjopular. Articles

are given on entomological, botanical, engineering
and on purely agricultural subjects, all well illustrated;

but for the information of tho.se who reside in the Westi
\

it may be added that the greater part of the information

is of puiely local application, This, ot course, for
.

a local departmental publication, is as it should be.

Trade of Grenada and St. "Vincent, 1912-13.

The Grenada (lO'-emiwnt Gazette (Sejjtember l-">,

1913) shows that exports of the value of £285,.380 were

recorded for 19I2-lo, being X5,70G in excess of the

total imports for that year. This is an increase of

£20,940 or about 8 per cent, as compared with the

year 1911. Of these, the United Kingdom took

£l(i9,7()2 (.59 per cent.), the United States £.54,72f>

(19 per cent.) and France £48,4.S7 9s. (kl. (17 percent.).
Cacao is credited with shipments to the value of

£22.5,::il7, or about 79 pei- cent, of the total exports of
the Colony. Of this commodity, .3(! per cent, went to

the United Kingdom, 211 per cent, to the United
States and 22i per cent, to France. The exports of

nutmegs showed an increase from 9,087 cwt. in 1911

to 12,21.5 cwt. in 1912. IMaces and spices also showed
an increase. Over S.'5 per cent, of this produce went to

the United Kingdom, and (,'anada appears for the first

time as a recipient of 20 cwt. There has been an
increase in the output of cotton (by 83-5 bales) but that

of coco-nuts remains about the same. The year under
review was marked by the first shipment of concen-

trated lime juice (value £123) from Oarriacou.

From St. Vincent—according to the Government
Gazette (September 18, 1913)

—the exports amounted
to £lll,t)84 or £17,4.58 less than the imports, and

.£(),941 less than the exports in 1911. The value of the-

exports of Sea Island cotton fell from £40,-529 in 1911

to £32,073 in 1912. The value of the e.x])orts of
arrowroot, on the other hand, increased from £40,430
in 1911 to £48,854 in 1912. About 7(3 per cent,

of St. Vincent produce went to the United Kingdom,
22 per cent, to the other British West Indian islands,

3 per cent, to Canada, also about 3 per cent, to the

United States.
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INSECT NOTES.

AN ENTOMOLOGICAL VISIT TO THE
UNITED STATES.

Mr. G. E. Bodkin, Jl.A., GoverDineiit Economic I'.iolo-

^st of the Department of Science and Agriculture, Kritiah

CJuiana, recently viaited the United States and Porto llico

as a Carnegie Entomological Scholar. The report on this

visit has just been received, and the following article has

been abstracted from it:—
Early in 1912, the Entomological Research Committee

(now the Imperial Bureau of Entomology) made an offer to

the Government of British Guiana of a Cirnegie Scholarship

in Entomology, which was accepted, Mr. Bodkin being

chosen as the recipient. The scholarship provided for

a subsistence allowance for six months and a sum to cover

travelling expenses. Mr. Bodkin left ]!ritish Guiana on

August 7, 1912, and returned on January 22, 1913.

During this time some thirty entomological stations

and museums were visited. These included the Head-

quarters of the U.S. Department of Agriculture, and the

U.S. National Museum at Washington, museums in several

other large cities, several universities, agricultural colleges.

State experiment stations and the special field laboratories

of the United States Department of Agriculture in ditferent

parts of the country.
In addition to studying the insect pests of many crops

and plants which are grown in the Tropics, and the methods

of controlling them, Mr. Bodkin had opportunities for

becoming familiar with nearly all the large entomological

projects which are being worked upon in the Fnited States.

SUi;.\R C.\NE PE.STS.

Sugar-cane was studied in Louisiana and in Por-to Rico.

In the former of these places the insect pests observed were

the moth borer (Diatraea saccharal's), the sugar cane mealy-

bug (Pstiidoroccus sacchari), the sugar-cane beetle borer

{Luiynis nigiceps), and the May beetle {Lachnostcnia sp.).

The Argentine ant {Iridotat/rme.c humilis), which is a serious

household pest, is also a factor of importance in connexion

with sug.'ir-cane cultivation, because of its relationship to the

su^r-cane mealy-bug which it protects from its enemies and

estaBlishes in suitable i)laces for feeding. The sugar cane

mealy-bug of Louisiana is the one known as tie 'grey' mealy-

bug (F. mcc/i'iri), while the common form in the West Indies

is the 'pink' (P. cxlceolariae). The injury to the canes in

Louisiana by mealy-bug is stated to result from the habits

of this insect of collecting in numbers under the leaf sheaths

and causing the death of the eyes.

Insect attack in the sugarcane fields was seen to be

much less than in British Guiana. The definite winter

season probably has a very beneficial effect by checking

develoi>ment of pests at a certain time. Mr. Bodkin

discovered clusters of moth borer eggs parasitized by either

the .same insect (TvidtdyniiKinn /)re^ios«) which occurs in the

West Indies, or a closely related species. This was the first

time this bad been observed in the United States. Since then,

parasitized moth borer egg clusters have been found io

several localities

The Argentine ant is a serious [lest. When introduced

into a new locality it kills out the species of ants already
established there. It is a nuisance in dwelling houses and

causes much loss by its attacks on stored food stuffs.

In addition to its protection of the mealy-bug of

sugar-cane, it has become a serious pest of citrus trees.

The ants visit the Mossoms of the orange trees for the-

nectar, and they also destroy the young embryos, and con-

sequently little or no fruit is produced. Extensive experi-
ments in poisoning these ants by means of a dilute solution

of arsenic (sodium ^rsenite) in a sugar syrup have bean carried

out. Small pieces of sponge are saturated with the poison
mixture, placsd in tins or glas.< jars to prevent the access of
rain water, and distributed in situations frequented by the
ants. (This sy>tein was described in the Aqrtcidtvral A'ews,
Vol. .\, p. 316.)

-

In Porto Ivico, many of the same insect pests of sugar-
cane were found. The small moth borer was everywhere
present but not particularly abundant. The white grub was
also present and caused a considerable amount of injury.

J'igs have been found useful enemies of the grubs in newly
ploughed fields. Several parasites are known also to attack

them, viz; two wasps, Caiiijisonieris [Dielis] dorsata and
Elis sexcinota; and ^wo parasitic flies of the family Tacliinidae.

Another wasp, Tiphia inornata, is being introduced from
the United States; a parasitic fungus, Isaria pensa, is being
introduced from France, and a toad from Texas. A species
mole cricket is also a pest in fields of young plant canes.

The mealy-bug P. mlo-olaviae is generally present and at

times very numerous.

I'E.STS OK laCE.

In Louisiana, rice is cultivated on a fairly large scale

and here were seen important pests. The rice weevil

{Lissor/ioptrvs simple.'; Say) is an aquatic insect, the larvae-

of which attack the roots of the rice jilants. A small bug
(Oehalus jiiignai) of the family Pentatomidae attacks the

fruiting heads of the rice, sucking the juice from the develop-
ing grain. The larvae of the small moth Chilo pleje-
ddlus bores into the stems, and the sugar-cane beetles

{Ligi/riis rug{crj:s) attacks the roots.

The rice weevil is captured successfully by means of

light traps and the application of crude petroleum to the
surface of the water appears to give good results, so far

as the experiments with this method have been tried.

IN.SECIS ON <IT1U'S PLANTS.

In California the principal pests are four species of

scale insects.- the black scale (Saissi'tia oUa), the red scale

{C/iri/somp/ialiis atariniii), the yellow scale (C. aumiitii, var.

c/>trinus) and the purple sjale {Li'jiido$ap/ies lieckii). Several
other pests of minor importance also occur.

The methods employed for the control of scale insects

ki California are fumigation and spraying. Much valuable
work has also been done in the importation and use of natured

enemies, but it is found profitable to resort to artificial means
of control at times. Fumigation with hydrocyanic acid gas
is most generally practised. This method involves the use
of expen.sive tentg, but with the valuable nature of the crop
the percentage of cost is not great. The distillate (heavy
petroleum oil) spray is also used to a considerable extent.

The black scale has been controlled to a large extent by
the imported natural enemies, the parasite, Scute/lista

ci/aiiea, but in spite of this, scale insects have been sufficiently
abundant to give rise to black blight and sooty mould to
such an extent as to necessitate washing or scrubbing of the
fruit before packing, and as this injures the keeping qualities
of the fruit the attempt is made by means of fumigation tft

obviate the necessity for this washing
Fumigation must be carried on at night as the poison-

ous gas is injurious to the leaves in daylight when they are

actively performing their natural fuctions. The cost o£

fumigation is estimated to average about 50c. per tree

and it will need to be repeated at intervals of three years.
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PLANTATWX WHITE SUGAR MANUFACTURE.
By \V. H. Th Harloff and H. Schmidt, translated from the

Dutch by J. J'. Ogilvie. Normaa R'idgtr. T.ondon, 1913.

Price, 7s. •!(/.

Until quite recently the manufacture in the West

Indies of white sugar in plantation factories has not been

economically worth while owing to fiscal difficulties con-

nected with the United Stales tariff. Recent changes,

however, have altered the position in this respect, and it

will now be possible for central factories to consider seriously

the introduction of methods whereby the necessary purifica-

tion can be eflfected and the refined sugar placed direct upon
the retail market. The book under review has therefore

appeared at a very opportune moment. This circumstance,

taken together with the concise yet comprehensive nature of

.the carefully classified subject-matter, should ensure the

book a rapid sale.

In the first section of the book dealing with the

chemistry of white sugar manufacture, the pages dealing
with colouring substances in sugar-cane are of particular

interest. It would seem that if white sugar manufacture is

taken up e.xtensively in this part of the world, the question
of colouring matter in sugar cane varieties will be a factor to

be taken into consideration in selection work.

After describing the different forms of fermentation

that occur in sugar factories, the book deals next with

the manufacturing processes proper. Carbonic acid satu-

ration (cabonatation) is taken first. An interesting and

instructive historical account of the process is given,

together with details of its employment in beet sugar
factories. Some fourteen pages are devoted to double car-

bonatation, which is recommended for tropical factories, on

the score that it is much safer than single carbonatation

On the other hand, the single process is much quicker, and

the various advantages and disadvantages of the processes
are set out in detail on the pages which follow. Much useful

information is then presented concerning the .supply of

carbonic acid and its control.

Before coming to the subject of raw juice .sulphitation,

an account is given of an intermediate or rather a modified

process of the Kuropean carbonic acid saturation, known as

the acid thin juice process. This consists in principle in

sulphuring carbonated juice with a view to the removal of

colour occasioned by the action of carbonates on glucose.

Although the acid thin juice process may be applied in double

a.s well as in single carbonatation, it appears to be especially

applicable to the latter.

Raw juice sulphitation, which next receives attention in

the book, is employed much more frequently than is carbona-

tation. Chemically, the two processes are of a parallel

Tiature and the study of one assists in obtaining
an intelligent understanding of the other. Where cane

varieties under cultivation are not highly coloured, sulphita-
tion appears to be the more satisfactory process to employ,

although it has to be remembered that difficulties in regard
to filtration constitute a serious objection to the employment
of sulphitation.

In the pages which follow, the methods of operating the

process, and the treatment of thick juice are carefully

expounded. A final chapter is added on the subject of curing.

PRACTICAL AGRICULTURAL CHEMISTRY.
By S. .1. M. Auld, D.Sc, Ph. D, F.I.C, F.C.S., and D R.

Kdwardes-Ker, B A
, B.Sc. John Murray, London, 1913.

Price 5.S. net.

Hitherto there has been no book published in England,
one might almost say in English, quite like the work under
review. It is essentially a laboratory book, yet by no means

merely a guide to analysis. It is an educational book, specially

adapted, we are told in the Preface, for candidates preparing
for the University of London B.Sc. degree in agriculture. To
avoid an entire lack of continuity, the authors have constructed
a comprehensive and detailed system of classification, but what
is still more important, have introduced before each impor-
tant practical process, a theoretical account of the point at

issue. This greatly enhances the educational value of the

book, inasmuch as the student of agricultural chemistry is

often at a loss to see exactly where his theoretical teach-

ings fall into line with his practical work. This difficulty
the book succeeds in overcoming, to a very large extent.

The first section of the book concerns the chemistry
of plant life and includes the detection and deter-

mination of the ultimate and proximate constituents of

plants. Chapter III of this section is very interesting,
and treats of the groups known as alkaloids, glucosides,

organic acids, essential oils, tannins, reaios and the like, in

a new and instructive manner. Section II deals with the

soil in its various chemical and physical aspects. In view
of their great bio-chemical importance, it is satisfactory to

note that bacteria are brought within the student's range
experimentally. In the third section, methods of analy.sing
the various manures are given and a special chapter is

devoted to mixed manures. Feeding stuffs receive attention

next— first concentrated foodstuffs like oil cakes, and then
succulent food, such as 'roots', green fodder, etc. Special
attention is given to secondary feeding stuffs—molasses,

spices and the like.

The last two sections are devoted ]to dairy products and
the examination of waters and soaps.

In general, the employment of this volume in the

Tropics can be recommended, since most of the determinatioas
in regard to soils, fertilizers and dairy produce hold good
irrespective of local environment. The information, however,
in regard to sugar is not sufficiently complete for the require-
ments of students in cane growing countries, though it will no
doubt be found sufficient to meet the demands of th° English
student. In the Tropics, reference at least to Clerget s method
would be desirable.

One or two points of practical importance in the book

appear to be open to criticism, for instance the method givea
on page 48 in regard to the preparation of calcium citrate,

and that concerning ash determination in molasses presented
on page 172

On the whole, however, very few faults can be found
with the book, which is comprehensive, original and particu-

larly well illustrated—a feature of no little importiince in

a practical manual.

We are sorry that in the Preface we are unable to

join with the authors in regard to an expression of thank.s

to the compiler of the index—a feature of the book which

appears to us to be distinctly inadequate.
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Reference has already been made in this journal to-

a minimum price for St. Vincent arrowroot. It was decided

recently that this price will neither be raised nor lowered.

This decision has been published in order to make the-

position perfectly clear to buyers.

GLEANINGS.

Analyses of samples of St. Kitts waters, published in the

.St. Christopher and Nevis OfJici'ii Gozetti- (September 4, 1913),
indicates that the water of that island is of considerable

purity. It is evident that no perceptible amount of contam-

ination is taking place through the pipes.

There is a large increase in the area of land under cotton

cultivation this year in Antigua.

Both the young cane crop and the cotton have improved
in St. Kitts since the receipt of rains.

In Dominica, the harvesting of the lime crop is in full

operation and will continue well into the present month.

The St. Lucia lime factory is still incomplete, awaiting

the arrival of steam coils, condenser, etc. The delay is

unfortunate at such a favourable season for starting

iiperations.

According to Mature (September t, 1913), some very-

interesting meteorological information has recently been

pulilished in Si/i:u)ns's Meteorologi'-al M-iyazine, in regard to-

remarkable correlations existing between the rainfall of Java
and Trinidad, and between Trinidad and the south temperate-

An intensive sj.stem of tobacco culture is being carried

out in certain parts of England, the essential feature of which

is the employment of travelling hot house.s. The covering:
of the crop some little time before harvesting is said to make
a great difference in the quality of the produce. (T/ie Fields

September 20, 19L3,)

Four photographs have ju.st been received of different

portions of the British West Indian exhibits at Toronto this

year. These photographs are very good and show that the

exhibits were well displayed.

A new use for rubber is in the manufacture of a tempor-

ary leak stopper. A .slab if rubber is held in position en the

damaged pipe by means of an iron clamp. {India Rubber

World, September 1, 1913.)

A meeting of the Management Committee of the

Agricultural Society, St. Lucia, has taken place to receive

the report relative to recommendations for enlarging the

scope of the Society's functions so as to include commercial

interests.

It is stated in the Journal of the Royal Society of Arl^s

(September 12, 1913), that although the United States

shows a preference for West Indian pap>aio, the quality of

the West Indian product is not as good as that exported
from Ceylon.

Some heavy fines have been indicted by the authorities

in Trinidad for the adulteration of milk. One of the

accused had to pay up £47 and 6s. 4i</. costs with

option of six months' hard labour. {Porta/Spun Hn
October 1, 1913.)

the

Of late, more encouraging reports have been received

frnm Montserrat in regard to cotton prospects, which are

now considered likely to be much better than was at first

thought. If the wenther continues at all propitious, t»he

total crop will be above the average.

From an extract reproduced in the Voice of St. Lucia

(September 20, 1913), it appears that the Toro7ito Globe

(August 28, 1913) has received the impression, as the

outcome of visiting the Toronto Exhibition, that the islands

of St. Lucia and Montserrat represent the great lime-

producing centre of the ^N'est Indies.

In the / II lernniio't'al Suifar Journal (September 1913)
attention is called to the success which has to some extent

followed in Mauritius the use of molasses as a sugar-cane
manure when applied three or four months before the cane

is planted. It is suggested that a trial under this conditioa

should be made in British C!uiana and the West Indies.

According to the Demerara Dail;/ Anjost/, Mail Edition

(September 27, 1913), there has been a large decrease in the

amount of balata and rubber shipped from the north-

western district of Demerara, chiefly as the result of the

severe drought experienced during the latter part of 1911-12.
and the first portion, of 1912-l.'i. A slight extension of the

area under Para rubber has been made.

Interesting information is presented iu the Journal of
the Royal Society of Arts (September 19, 1913) in regard to

the mangrove bark industry of Mozambique. The tree is

felled between fifteen and twenty years old, the bark losing
its valuable properties as the tree approaches forty years of

age. It appears that the tree cin be cut down a few feet

above the ground without killing it, provided the bark i»

not stripped first. The name of the species of mangrove
is not given.
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STUDENTS' CORNER.

NOVEMBER.
First Period.

Seasonal Notes.

SUUAR, LIMES AND CAi'AO.

The principal agricultural operations carried out during

this quarter on sugar estates will be the cultivation and

tnaauring of the land for the coming crop. This is done in

St. Kilts by the use of the heavy mould-board plough which

turns under all the trash left from the old cane and forms

a furrow in which are dug the cane holes for receiving the

plants. These holes also serve a useful purpose in preventing
soil wash during the heavy rains. About this time, green

dressings (usually horse beans) are planted on the centres

of these holes for turning in as green manure later on.

Supplies of cane plants will be needed, and with the central

factory system where the estates cannot grind, as was formerly
the case, the canes from which the plants are cut, some new

arrangement will be required .such as a nursery system,

lately suggested in a letter in the West India Committee

Circular.

The idea that any cane is good enough for planting
must be entirely given up. Healthy plants of a known and

suitable variety should be utilized, and the cuttings must be

treated with Bordeaux mixture to keep out disease, to

stimulate germination and thereby prevent loss later on in

the crop in connexion with 'supplying'.

This year the lime crop being late, there will be further

opportunities for observing the details of the manufacture of

the diflferent products. Where lime juice is shipped raw,
the greatest care is required in preparing a product free from

dirt, seeds and pulp. The limes should be washed previous
to milling and the juice carefully strained. Describe with

diagrams the new mechanical pulpers or strainers now in use.

In preparing concentrated juice, the liquid should be

carefully strained and the concentration continued until the

hydrometer reads 1'2.50 in the Ooiliny }mce. What should

this give in ounces per gallon? If possible, determine the

amount of acid lost in the process of concentration.

If spring shipments of fresh lime.s are desired for New
York, a dressing of a quick acting nitrogenous manure,
such as nitrate of lime will probably induce flowering. As
the lime fruit takes about 6ve months to mature, such

dressings must lie applied early. For the main crop,

manuring is usually carried out in .January, and orders should

be sent this quarter; when ordering, a guaranteed analysis of

each manure should be asked for. Lime planting may still

go on, provided the weather is favourable. If planting has

to be done on a large scale, a magnetic compass will be

found very useful in lining out. Notes should be made of

all fields which require drainage. The rainy weather will

indicate such spots. Where water lies for any length of time,
or where the tree* are looking yellow, or where the soil is

puddled, drains will prove beneficial.

Towards the end of the quarter, the Christmas crop of

cacao will be ripening. In the meantime keep down all

suckers and remove all pods that are diseased. There are

two ailments of pods which should be distinguished between.

One is closely connected with the canker disease of the stem

and should be carefully watched for. These diseases are

fungoid in origin and develop quickly in wet weather.

Spraying has been proved to i)e beneficial in Trinidad, and
'

should opportunity present itself, it would be well to

experiment in this direction in other places also.

As the crop ripens, note the additional yields of fields

which were manured.
Now that the hurricane season is over, attention should

be given to the grafting of cacao. Observation will have

proved the value of grafted cacao trees over seedlings, (.'are

must, however, be exercised in selecting the parent tree.

The best trees on the estate should alone be selected for

this purjiose. The trees must above all things be hardy,
capable of resisting diseases, prolific, and produce cacao of

good quality.

Questions for Candidates.

Pkeli.mi.nakv (.^>UESTI0NS.

1. How does a chemical analysis of the soil differ frani
a mechanical analysis? Which is considered of greater
importance in practical agriculture, and why?

2. Describe how the nitrogen in the air is made
available to plants (a) naturally, (b) artificially.

Intermediate Questions.

1. Write in the form of a diary a general but practical
account of the work of a lime estate for a period of twelve

months, taking each month separately.
2. What advantages does the rotation of crops afford'

What do you consider a suitable rotation for a sugar estate?

Final Questions.

1. Give an account of the machinery and implements
on any estate you are acquainted with. What would be
about the total cost price of these? Does the annual outlay
for repairs and maintenance fall below or above the estimated
rate of depreciation?

2. Write an essay (of about 500 words) on either

(a) the world's production of cacao or (b) the world's pro-
duction of cotton.

In referring to the success which has attended AVest
Indian representation at the recent Canadian National

Exhibition, the West India Cum ii>ilteeCimdarca,\lsa,ttention
to the useful purpo.se served by this Department's Exhibition
booklet: 'The annual booklet issued by the Imperial
Department of Agriculture for distribution at these exhibitions,
which is entitled this year "The West Indies in Canada 1913",
has been revised and greatly improved in many respects, the

particulars now covering the whole of the West Indian
Colonies and also British Guiana.'

In connexion with a note on the subject of sampling
cane for analysis, which appeared in the Agricultural Xews
for August 30, 1913, Sir Neville Lubbock writes to point
out that another potent factor which helps to cause a differ-

ence between the composition of juice in cane reaped from

plots and that harvested in the field in the ordinary way, is

that the planter or manager leaves as much of the top on the

cane as will be permitted by the central factory, whereas in

the experimental work the tops are almost entirely removed.
This is no doubt that the juice from the same cane with
a foot more top will never give the same analysis as the juica
from the same cane with the top foot cut off.
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FUNGUS NOTES.

TOBACCO WILT DISEASE.
C M. HutchinsoD, in lodia, has discovered that tbe

annually occurring wilt disease of tobacco plants in Bengal is

due to infection with a bacterium possessing characters similar

to those of B. solanw'afuiii, Smith, which induces a well-

known disease of tomatoes.

SYMPTOMS.

The symptoms are at first wilting of the plant followed

later Iiy the development of dark-brown streaks in the stems

and midribs of the leaves, vissible on the surface and found,
on cutting open the former, lo extend inwards to the pith and

spreading upwards from the point of infection, generally
about ground-level, to a distance depending upon the stage to

which the disease has advanced.

ISOLATION OF THE CAUSATIVE ORGANISM,

In endeavouring to obtain a pure culture of the causative

organism it was found that the method of flaming the infected

stem and cutting out externally uncontarainated blocks with
a red-hot knife was impracticable owing to the invasion of

foreign bacteria. To overcome this ditticulty, Hutchinson

employed a useful method in which the portion of removed
tissue was coated with wax previous to being penetrated by
the medium in which a bacterial growth was desired. A large
number of commonly occurring saprophytic forms were isolat-

ed, amongst which 11. jirodigiosHs was present
—a matter of

interest since the investigator had failed up to that time to

find this species in any Bengal soil. As far as one can gather
from the paper, />'. solan'i.ctarum was not actually obtained in

pure culture, or at least not in sufficient quantity to provide
material for inoculation purposes. The infections had to be
made with cultures cdntaining a sufficient preponderance of

the pathogenic organism to serve as efficient sources for

inoculation.

It is important to note that this requisite condition can
be determined chemically by means of litmus. This same
test is used in connexion with B. aolanaceanim on tomato
fruit: tests with litmus showed the juice of the inoculated
fruit to be strongly alkaline on the side next to the point of

inoculation, and acid on the opposite side.

INOCILAIION EXTKRIMKNTS.

Successful wound inoculation experiments were made
with cultures of high virulence, though no infections resulted

from applying to the soil water with Ijacteria in suspension,
unless some of the roots happened to be damaged Old
cultures appear to lose their virulence quickly. The virulence

f>f cultures was alsj reduced to a great extent by keeping,

though their parasitic habit was gradually regained by
passage through a fresh series of plants.

From the appearance of the diseased tissue, one might
orcicarily suppose that the wilting of the plant was caused

by a blockage of the vessels with the nia.sses oftacteria. It

has been fairly conclusively shown, however, by means of

injections into a healthy plant, that the wilting phenomenon
is produced by the toxic aub.siances secreted by the bacteria.

HELD TREATMENT.

It is believed that the organism gains entrance through
mechanical injury: possibly on account of root damage at

the time of transplanting, or the organisms may obtain

entrance through tht- wounds caused by nomatoiles.

Hutchinson also suggests that the bacteria may gain entrance

through the lower leaf scars; for after the common practice
of removing the basal leaves, a certain amount of raw ti.ssue

is exposed to infection previous to the formation of a cork
or a callus covering.

Field practice should aim at the conservation of soil

moisture, and development of the root s}-stem, which serve
to produce better-grown and consequently more resistant

plants: hot weather ploughing, if effectively carried out, will
not only answer these two purposes but will aid in the
destruction of both the infecting organisms and the nema-
todes. Diseased plants should be burnt: not only the part
above the ground but that below also. Such manures as give
rise to an alkaline reaction in the soil should be avoided
as tending to produce a lower resistant power in the plant to

infection, and to increase the number of infecting organisms.

THE STATE MYCOLOGIST IN THE
COLONIES.

Under this heading. Nature (September 11, 1913)
reviews what is apparently a generally instructive handbook
of mycology, in spite of the fact that it deals with the
diseases of a single host plant, namely the potato, and in
a single country, namely Victoria.

The author of the book. Dr. McAIpine, descril)esin detail

Phytopkthora iiifestans, Altermiria solxni, llhizoctonia,
Fusariuin solani, and £acillus solanaiearum. With regard to
these diseases, a number of highly interesting experiments
and observations are stated to lie reported. In the case of

Phi/tophl/iora intestatis, it is shown that sporangia can infect
the unbroken skin of healthy tubers: and that the mycelium
can remain living in a dried up tuber for more than four
months. Interesting diflerences are given in regard to

symptoms observed in Great Britain and in Australia, the
reason for these being attributed to the prevailing hotter
weather in Australia. A series of experiments is described,
which shows that the Fusarium of the potato and tomato
are transferable.

The reviewer, however, takes exception to a well-known

type of statement which appears in the book, involving the
use of the word 'probably', often resorted to by biologists to
avoid admitting the absence of definite knowledge. Such
a type of statement is to be deprecated, according to the

reviewer; and although the criticism is just under certain

circumstances, it must be remembered that indefinite state-
ments of the kind referred to are really made to sound a note
of warning, and to indicate a subject which is undoubtedly
worth further investigation. They do more good than
harm, assuming, of course, that there exists a foundation
of scientific facts.

DEPARTMENT NEWS.
The Secretary of State tor the Colonies has been

pleased to appoint Mr. \V. Xowell, D.I.C., formerly
Assistant Superintendent of Agriculture, Barbados, to
the office of Mycologist on the St.ift' of the Imperial
Department. Mr. Xowell assumed his duties on the
20th instant.

Mr. P. T. Saunders, M.R.C V.S., Veterinary Officer
to the Imperial Department of Agriculture, left

Barbados on Monday, October 20, 19l'S, by the K.:M.S.
'Druba' for Antigua, to investigate a skin disease of
cattle.



Vol. XII. No. 300. THE AGRICULTUllAL NEWS 351

SOIL INVESTIGATIONS.

THE EFFECT OF THE LIME-MAGNESIA
RATIO ON THE GROWTH OF RICE.

A note in the ExperimcDi t^tation Record,

Vol. XXVIII, No. 9, contains the information that

Meyer does not believe, and cites evidence to show,

that the maximum yield of different "plants is de-

pendent upon any fixed ratio of lime to magnesia in

the soil. The following results, however, arrived at by
P. L. (lile in I'orto Rico (see Purto Rico Experiment
Station Bulletin, No. 12) seem to show that, provided

the concentration is sutticiently high, the lime-magne-
sia ratio is an important factor affecting the growth
of rice.

In the presence of a small amount of all the other nutri-

ents, equal percentage concentrations of calcium chloride

(CaCL) and magnesium chloride (MgCL) appear to be equal

in their toxic action on rice. When compared on the basis

of equivalent moUcular quantities, CaClo is more toxic for

rice than MgClj.
With a concentrated solution of CaCl.j containing

a minor quantity of the other nutrients, slight increases in

the amount of MgCl ., greatly improved the growth of rice.

A like improvement was produced in concentrated .solutions

of MgCl.. by small additions of CaC'l....

In solutions of 172 to 109 parts per 100,000 of the

combined chloride of calcium and magnesium, all the other

nutrients being present in minor quantity, the growth of

rice was distinctly better when the bases, lime and magnesia,

were present in the ratio 1;1, than in the ratio of 10:1, .5:1,

1:.5, or 1:10. The favourable action of ratio 1:1 compared
with other ratios was more apparent the more concentrated

the solutions.

In the solutions of 62 to 23 parts per 100,000 of the

combined chlorides, all the other nutrients being present, the

growth of rice appeared to be unaffected by the ratio of lime

to magnesia between ratios of 10:1 and 1:10.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

The month of September has passed with very little

change, either in the amount of business Tlone, or in the

range of prices realized for products since our last report.

The excepiions have been that grey Jamaica Sarsaparilla
took a firmer tone towards the end of the month, white

native Jamaica and kola were lioth easier. There has been

but very little demand for

«;in<;er.

At the first spice auction on the :^)rd of the month
169 bags of Cochin and Calicut were offered and all bought
in, plump washed Cochin at 28.<. per cwt. and fair bright
brown Calicut at ols. On the 24th, ginger was repre-

sented by 74 bags of Calicut, and these were all bought in

at '21s per cwt. for rough wormy brown.

XUTMEU.S -MACE, I'l.MENTO AND AKROWEOOT.

At the spice auction on the 10th of the month the very

large consignment of 784 packages of West Indian nutmegs
were offered, and all sold at full rates as follows: 60's to 70's

li'i. to lOc^., 72'3 to 82's old. to 7i(l, 83's to 93's 4f(Z. to Gd.

105's to 114's Aid to old., 127's to 138's 4W to 5d. and

ISl's to 152's 4J(:Z.
A week later, namely on the 17th,

nutmegs were again in steady demand, 168 packages
of West Indian were brought forward, and found

buyers at slightly advanced rates for the medium sizes.

Of 24 bags of eastern offered, a few only were sold, some

slightly wormy fetching lOi. At the last auction on the 24th

13-5 packages of West Indian were sold, (iS's at lid., 79's to

85's od. to 6hd., 98's to 108s Ihd. to 4:Jd,and IGO's to 170'3

ihl. Mace at auction on the 10th was well represented ny
341 packages of West Indian, all of which sold, good pale

fetching 2.s-. 3d. to 2.s. id., fair to redj)aliah Is l\d. to 2x 2d ,

red and ordinary Is. Sd to l.s 104", and broken Is. Ad. to

\i. Sd. On the 24th, 24 packages of West Indian were

offered and 18 sold, bold pale and reddish fetching 2s 2d.,

fair to good red Is. dd. to Is. lid
,
dark red Is. 7d. to Is. Sd

,

and broken Is. 4d. to Is. od. Pimento has been very slow of

sale throughout the month: at the first spice auction on the

3rd, 2|tl per B) was the price quoted, and the offerings

amounted to 15S bags. In the middle of the month it

was rejjorted that recent sales had been effected of 1,000
barrels of St. Vincent arrowroot at a price averaging 3d. per It).

SAES.\l'ARILLA.

The month opened on September 4th with a fairly

steady demand for this article, though the offerings were

somewhat limited, namely giej' Jamaica 3 bales, Lima-

Jamaica 2, native Jamaica IS, and Mexican 15. The whole

of the first named found buyers. Is. lOii. being paid
for fair beardy, and Is. 9d. for somewhat coarse. None of

the Lima-Jaiiiaica was sold, but the whole of the native

Jamaica was disposed of, good red press-packed fetching 9r/.

per R). and ordinary dull yellowish red Id. to Sd. The
whole of the Mexican was bought in at 10c?. per lb.

A fortnight later, namely on the 18th, 6 bales of grey
•Jamaica were brought forward and sold at the following
rates: fair Is. lid., part mouldy 1,^ 9d., and sei-damaged
Is 8d.-, 6 bales of Lima-Jamaica were also offered but were

bought in at Is. lOd Of 9 bales of native Jamaica -5

found buyers, good red press-packed fetching 9J(i., fair red

press-packed 8Jcf., yellow Id., and dull medium 6hd. per lb.

CASSIA FISTULA, JCOLA, LIME OIL, AND TAMARINDS.

At the first drug auction on the 4th of the month 9 bags
of Cassia Fistula pods from Dominica were offered and sold

at 1.3s 6d., and on the 18th the offering amounted to 45 bags;
14 of West Indian sold at 14.v. G</. per cwt.: for 31 packages
of fair Java 15s. 6d. was wanted.

On tiie 4th of the month kola was represented by
22 bags all of which were disposed of, ihd. per R). being

paid for 12 bags of fair liright dried West Indian halves,

and the same price for 10 bags of fair bright, partly sea-

damaged. A fortnight later the offerings amounted to 86

packages, only 10 of which were disposed of, being good
bright, dried Jamaica halves, fetching -Id. per lb. At auction

on the 17th, 6 packages of lime oil were brought forward,
and 4 disposed of, good pale distilled. West Indian fetching
2s. 3d

,
and hand pressed 15.';. to 15s. Gd. per lb. At the

close of the month tamarinds were well represented at

auction liy 59 packages of West Indian, 26 of which were

disposed of; 14s 6rf. per cwt. in bond, Keing paid for fair

darkish Antigua; dark juicy liarbados were hold at 17s. Gd.
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MARKET REPORTS.

London.—Thb West India Committee Circolar,

October 7. 1913.

Arrowroot—3d. to 4Jrf.

Balata—Sheet, 2,:U; block, 1/llJ per ft.

BlESWAX—No quotations.
Cacao—Trinidad, 70/- to 77/- per cwt. ; Grenada, 63/-

to 69/-; Jamaica, 62/- to 68,.

Coffee—Jamaica, 54/- to 80 -.

Copra—West Indian, £32 15s. per ton.

Cc iTON—Fully Fine, no quotations; Floridas, no qaota-
tions; West Indian Sea Island, no quotations.

Fruit—No quotations.
Fustic—No quotations.
QlNGER— <2u'*'t-

IsiNOLASS—No quotations.
Honey—No quotations.
LuME Juice—llaw, 1/1 to 15; concentrated,' £29 10s. to

£29 15s.
;
otto of limes (hand-pressed)jl5/.

Logwood—No quotations.
Mace— (,)uiet.

Nutmegs—4|(i. to 6rf.

Pimento—Quiet.
Rubber—Para, tine hard, 3/6|; fine soft, 3/2; Castilloa,

1/7 per ft.

Rum—Jamaica, 2/5 to 6/- per gallon.

New York.—Messrs Gillbspii Bros, tb Co., October

3. 1913.

Cacao—Caracas, 14|c. to 16c.; Grenada, 14c. to 14|c;
Trinidad. 14c. to 14 ic; Jamaica, 12c. to 13^c.

Oooo-nuts—Trinidad and Jamaica, selects, f40'00 to (41 '00;

culls, $25 00 to $20 00 per M.
Coffee—Jamaica, lOfc. to 13ic. per ft.

Ginger— 8.^0. to lie. per lb.

Goat Skins—Jamaica, 48c.
; Antigua and Barbados, 44c. to

47c. ; St. Thomas and St. Kitts. 42c. to 44c. per ft.

Grape Fruit-Jamaica, $275 to .«;4-00.

Limes—-54-50 to §6-00.
Hac:e—46c. to B4c. per ft.

Nutmegs—llO's, l.Sic.

Oranges—Jamaica, "$;! '00 to $;>'50.

Pimento— 2Jc. per ft.

Sugar-Crutrifugals, 96*. c!-48c. per ft.; Muscovados, 89',
2-it8c.; Molasses, 89% 2 7:!c. per ft., all duty paid.

Trinidad,— Messrs. Gordon, Grant & Co., October 13,

1913.

Cacao—Venezuelan, $14-75 lo floOO; Trinidad, $14-25 to

$1475.
Coco-nut Oil— $1 •_'!) per Imperial gallon.
Coffee—Venezuelan, 15c. per ft.

Copra—$5-25 per 100 ft.

Dhal—$4-.50 to $4-60
Onions-$2-25 to t2-:!0 per 100 ft.

Pbas, Split—Iti-.'O to $0-25 per bag.
Potatoes—English, $2 40 to $2-50 per 100 ft.

Rice—Yellow, 85 .-fa to $540; White, $4-90 to f4-95
per bag.

Sro4R—Americjin crushed, no qnotations.

Barbados,—Messrs. James A, Lynch <fe Co., Ltd.

October 18, 1913; Messrs. T. S. Garrawat dt

Co., October 11, 1913.

Arrowroot-$5-25 to $6 50 per 100 ft.

Oaoao—$15-00 per 100 ft.

Coco-nuts—.$24 00.

Hay—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $70-00; Cacao manure, $50-00;
Sulphate of ammonia, $8200 to $85-00 per ton.

Molasses—No Quotations.
Onions—$2-50 to $3-00 per 100 ft.

Peas, Split—$5-50 to $5-75 per bag of 210 ft • Canada.
$4-00 per bag of 120 ft.

Potatoes—Nova Scotia, $2 75 to $;!00 per 160 ft.

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

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

British Guiana.—Messrs. Wieting i Richter, Octolier

11, 1913; Messrs. Sandbach, Parker & Co.

October 10, 1913.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuelablock
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
cooo-nuts—

Coffee—Creole
Jamaica and Rio
Liberian

Dhal—

Green Dhal
Eddoes—
Molasses—Yellow
OmoNa—Teneriffe

Madeira
Peas—Split

Marseilles
Plantains—
Potatoes—Nova Scotia

Lisoon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yams—White

Buck
SuoAR—Dark crystals

Yellow
White
Molasses

TlUBER—Greenheart

Messrs. Wieting
& Richter.

Wallaba shingles

,, Cordwood

5c. per ft.

No quotation
65c. per ft.

12c. per ft.

60c.

$4 00 to $5-00
$16 to $20 per M.

14c. per ft.

14ic. per ft.

12c. to 13c. per ft.

$3-60 1,. $4 00 per
bag of 168 ft.

$5 00
$1-32
None

6c.

$6 00 per bag
(210 ft.)
$3-50

10c. to KJc.

$2-75 to $:;00

11-44 to $1-68

per bag
No quotation
$4-75 to $5 00

$1-56
$:!-00

$1-92
$2-20 to $2-25
$2-55 to $2-66
$3-75 to $4-00
$1-85 to $2-25
32c. to 55c. per

cub. foot

$4-00 to $6-25

per M.
$1-80 to $2-00

per ton

Messrs. Saitd-

BACH, Parker
& Co.

13c. per ft.

$16 per M.

15c. per ft

15Jc. per ft.

12c. per ft

$3-50 to $4-20
per bag of 168 ft.

4c.

4jc. to 5c.

17 -00 per bag
(210 ft.)

$3-00 to $3-25
$1-20

$4-50 to $4-80

$2-20 to $2-25
$2-55 to $2-65

$4 00

32c. to 55c. per
cnb. foot

$4-00 to $6-00

per M.
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The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. Xo. 1. Out of [irint. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, 1». 2J;
Volumes IT. Ill, IV, V, VI, VII. VIII, IX, X, XI and XII:— Price 2.s. each ; Pest free 2s. 8d, wherecomplete. (Ill, 2.
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Volume X'lII, Nos. 1 and 2. No 3:— Containing Papers on Puiii'.Ki:; llubber Experiments in Trinidad and
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by J. L. Shannon, D.V.M.

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

adapted to West Indian conditions. They contain, amongst other subjects, summarie.s of the results of the experiment work
on BUgar-cane and manure.^, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. 'I'hose mentioned in the following list are still available: the rest are out of print.
Slgaii Industry. (14) Screw Worm in Cattle at iSt. Lucia. Price '2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, .'^, price 2d.; in 1901, No. 13, price 4rf.; (17) General Treatment of Fungoid Pests. Priced.*.

in 1902, No. 19, price id.: in 190;i, No. 26, price 4rf.
; (18) Recipes for Cookini^ West Indian Yams. Price 2d.

in 1904, No. 32, price id. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Maiiurial Experiments at Barbados, (2S) Barbados and Porto Rico Molasses. Price 'id.

in 1903-5, No. 40, price 6d ; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keepini; in the West Indies. Price 2'.
in 1905-7, No. 49, price 6-/.; in 1906-8, No. 59, price 6rf.

; (35) Information in rei^'ard to Ai,'ricaltural Banks. Price 4/.
in 1907-9, No. 62, price (id.; iVo. 66, price Qd. (37) Cultivation of Oivmges in Dominica. Price id.

Seedling and other Canes in the Leew.ard Islands, (41) Tol)ago, Hints to Settlers. Price Hd.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2<i.; in 190:;-4, No. 33, price 4rf.; tions. Price 2i.

in 1904-5, No. 39, price id. ; in 1905-6, No. 46, price id.
; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price id.
;
in 1907-8. No. 56, price id. ; Price 6d.

in 1908-9, No. 63, price 6rf.
;
in 1909-10, No. 67, price Gd. (54) Fungus Diseases of Cacao and Sanifcatioo of Cacao OrchardB.

Manurial Experiments with Sugar-cane m the Leeward Islands, Price id.

in 1902-3, No. 30 price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3fi.
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; in 1905-6, No. 47, price id. ; (58) Insect Pests of Cacao. Price id.

in 1906-7, No. 51, price 4rf.; in 1907-8, No. 57, price 4rf.; (60) Cotton Gins, How to Erect and Work Them. Price 4(j.

in 1908-9, No. 64, price id.; in 1909-10, No. 68, price id. (01) The Grafting of Cacao. Price id.

Sugar-cane Experiments in the Leew.ird Islands, (65) Hints for School Gardens, Fourth Edition.

in 1910-11, price }.<.; in 1911-12, [nice l.s. (69) Hints to Settlers in St. Lucia. Price 6d.

Gener.\l. (71) Insect Pests of the Lesser .\ntilles. Price Is. .3i-/.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (72) Lime Cultivation in the West Indies. I'lice 9'/.

id.; Part XL, price 4d. (^73) Root Borers and other Grubs in West Indian Soils.

Price 6d.

The above will be supplied post free for an additional charge of i^rl, for the pamphlets marked 2d., Id. for those

marked id., and Ihd. for No.s. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. "Postage for No. 71, id.

The ' AGRICULTURAL NEWS ". A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughriut 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^. The subscription price, including postage, is

it. 2d. per half-year, or 4.?. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

JBsned — Price 4s. each.— Post free, .o.s. 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 <xpplications for copies (t>v tn r,f nildri-xxi'd t,, the A<jents. not to the Department.

Agents.
The following have t)een aooomied Agents for the sale of the uublicationa of the Department :

—
London: Messrs. Dulau >s Co.. 37. Soho Square. W. St. Vincent: Mr. L. S. Moseley, Agricultural School.

Barbados: Advocate Co. Lin, P.ioad St^e^t. Bridgetown. .!?«. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: Thb Educational Sui-pi.v Company, 16, King Dominica: Mr. J. R. H. Bridoewater, Roseau.

Street, Kingston. .Ifontsen-at : Mr. W. Robson, Botanic Station.

5rt<isA (?MM«a.- The 'Daily Chromct.kOkkice. Georgetown. Ami'iua : .Mr. S. D. Malo.nk. St. John's.

Trinidad : Messrs. MuiR-Vf arshall it Co.. Port-of-Spain. St. Kitts : The Biblb and Book Supply Agency, BasseterM.
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Grenada :
' Thb Stores '

(Grenada) Limited. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff'8 Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorlfs Special Cotton Manure

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

Potash Salts, Nitrolim and all other high-ciass Fertilizers,

APPLY TO LOCAL AGENTS OK DIRECT TO :—

THE ANGLO-OONTINBNTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons each,

Special qnotatioiift made for export trade

OH application to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

SPACK FOK AI)\l-:i!TISEMENT.

TO BE ISSUED SHORTLY.

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

Contaiuing papers on the following subjects:
—The

AVindward :vnd Leeward Islands Considered in Itelation to

Forestry, by Frauci.s Watts, C.M.G , D.Sc, F.I C, F.O.S.;
Stomatal Characteristics of Varieties of Sugarcane, by W. R.

Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany,
B. So

, F.IC; Report on the Prevalence of Some Pests and
Diseases in the West Indies during 1912, by H. A Ballou,
M.Sc: Recent Trials with Cotton in fircnada, by Gilbert

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

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

the West indies, by P. T. Saunders, M.It.C.V.S.

Printed at Office of Agricultural Repmler, 4 High Street, Bridgetown, Barbados.
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A list of references to literature that may be usefully consulted is provided at the end of e.ich chapter.
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Variability of Rainfall.

MARKED feature of present investigation

work in sciences like those underlying agri-

culture and civil engineering, whose object it

is to harness the forces of nature, is the large amount

of attention devoted to the study of statistical records.

For examiile, recent examinations of milk records

have entvbled deductions to be drawn concerning the

relation between the ijuality anti yield of milk, whilst

similar work has aJso led to the discovery of what is

known as the 'revised maxiniuiu'—a quantity deduced

from milk records, representing more accurately and

more conveniently than the yearly total, the real

capacity of an animal's power of lactation. Similarly,
in genetics, the collection of statistics over a large
number of years is leading to the generalization of

rules of great importance in connexion with heredity.
In plot experiments, too, it is becoming more and

more recognized that reliable resiUts of wide applica-
tion can be obtained only by regarding a large n timber

of records mathematically, and the combined effect of

the general trend exemplified by the above facts

inclines one to expect considerable developments in

this direction in the future, and the evolution in time,

of a class of investigator who will ultimately be

known as an agricultural mathematician.

The extremely interesting and important relation-

ships that can be detected as a result of a mathematical

examination of numerical records connected with

agriculture, is admirably brought out in a recent book*

on civil engineering, in which considerable attention is

given to variability of rainfall.

The author of this book, in referring to rainfall in

general, points out that although the subject is of imme-
diate interest to both agriculturist and civil engineer,

it affects each in a different way. The agriculturist is

chieffy concerned with the amount of water that

percolates into the soil for the use of his crops, whereas

the engineer is more concerned with the 'run off' of

rainfall and the effect on streams. Both, however,

have a common interest in the variability of the rainfall

itself, and the investigation of records is therefore

interesting from both points of view.

*27te Cmtiol of Water, by PliQip A Morley Parker.

George Routledge & Sons, Limited, London, K.C., 1913.
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It is a matter of common observation that the fall

of rain in any locality measured in inches per annum,

varies from year to year. A study of the rainfall

records extending over periods of many years has

shown that as the number of years over which the

a\1eraefe is taken increases, the average of the yearly

rainfall tends towards a constant quantity, and that the

average of thirty to forty years varies but little, what-

ever period of thirty to forty years be taken. This rule

has been carefully investigated byBinnie, who examined

the records of twenty-six stations with records of an

average length of fifty-three years. He found, for

instance, that in the case of the mean annual rainfall

for Kve years, the average positive deviation was 15'3o

per cent, of the mean, and the average negative devia-

tion 14o2 per cent, of the mean, whilst in the

case of the mean for thirty-tive years, the average

positive deviation was only 1'73 per cent., and

the average negative deviation 18(5 per cent., these

latter two figures closely approximating to the

same thing. The stations at which the observations

were made were distributed over a large portion of the

globe, and the results may be considered applicable

to all insular climates,, and, indeed, to most other

qlimates, except those of a very extreme continental

type. Binnie's figures also indicate that the annual

deviation may slightly increase if the period exceeds

thirty-tive years; for, whereas the average deviation for

thirty-five years was found to be 179 per cent, of the

mean annual rainftvll, the deviation for forty years was

found to be 2-16 per cet^t. For a forty-five-year period

it was determined as 2'03 per cent., whilst it dropped

at the end of a fifty-year period to 1 98 per cent.

It would appear, then, that there is a cycle in rain-

fall, and that this cycle (which refers not to indi-

vidual rainfalls, but to the average of three or four

consecutive years) seems to have a period approximate-

ly equal to thirty-six years. The mean annual rainfall

may therefore be defined as the average taken over

a sufficiently lengthy term of years to ensure a fairly

constant value, and we may assume that thirty to

forty years is generally an adequate period. The

value of this rule will be readily apparent. If we are

in possession of a rainfall record of, say, ten to twenty

years, for a place which displays a fairly close relation-

ship with another where a longer record exists, it is

only a matter of simple proportion to amve at a fairly

accurate idea of the long-period rainfall at the first

locality.

Turning to the study of yearly records in respect

of their absolute magnitudes, no definite relationship

has been found; but if, again, these be reduced to per-

centages of the mean annual rainfall for each locality,

a very striking regularity will be seen. Sush investi-

gation has shown that the rainfall of the wettest of

a long series of years is about 14(i per cent, of the

mean, whereas the rainfall of the driest year is approxi-

mately 66 per cept. of the mean.

According to Parker, if the annual rainfall, as

defined above, be taken as 100, the following figures

deduced from records for the British Isles and

N.W. Europe, may be regarded as very close to the

truth for all typically insular climates: wettest year
14-5 to 148; average of two consecutive wettest years,

l.SO to 183; average for three consecutive years
123 to 12(j; average for three consecutive driest years
78 to 7.j; average of two consecutive driest years, 73 to

(i6; driest year, 66 to 61; maximum number of consecu-

tive years with a fall above the mean, 5"52 to 3'80;

average fall of these years. 117 to 123; maximum
number of consecutive years with a fnll less than the

mean, o'.57 to .540; average fall of these years, 84 to 83.

Exceptions to these rules occur in places where

the average rainfall is much less than 22 inches yearly,

or where the geographical situation is exceptional.

According to a communication recently received from

Mr. Parker, the West Indian Islands appear to be

exceptional so fat as the records available can show.

The rainfall of Trinidad is normal, but that of Jamaica

and the adjacent islands is quite abnormal, the figures

being what might be expected in a continent about

1,000 miles from the sea. There appears to be a

gradation from Trinidad to Jamaica just like what

would occur in working inland over a continent.

It has to be remembered, however, that there are

few rainfall records in the West Indies covering a

longer pi'riod than twenty years, the mean of which

is scarcely within the limit requisite for the applica-

tion of the rules enumerated above. Tt will be

admitted nevertheless, that the whole subject is ot the

greatest interest and deserving of renewed investiga-

tion. The laws of variability of rainfall are also of

the greatest economic importance, for in hydraulic

engineering projects the rules that have been referred

to are commonly employed. Furthermore, the very dis-

covery of them is useful, since it shows the importance of

keeping accurate records, and what can be deduced from

figures which an; frequently regarded as being of merely

passing interest ftnd value, but which in reality are grad-

ually unfolding, year by year, some hidden tendency or

rule of nature.
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SUGAR INDUSTRY. RUBBER INDUSTRY.

WHITE SUGAR MANUFACTURE.
Lately whea reviewing in this journal a recently pub-

lished woik on the above subject, it was pointed out that the

new tarirt" conditions in the United .States give the manufac-

ture of white plantation sugar a lively interest at this time

both in the American territories of subtropical and tropical

regi"ns, and in the nearer tropical possessions belonging to

other countries.

In the Louisiana Phmtir (October 4, 1913), similar

views are expressed by Dr. W. K. Cross, who publishes some
notes on the subject of white sugar making in the plantation

factory. He begins by referring to the fact that in the

manufacture of wbite sugar, the choice of cine is an

important matter, the aim being to employ a variety

possessing a minimum of colouring matter. The most

important step, however, in making white sugar, is the

clarification process. Here the utmost care has to be

taken that only the purest, clearest juice is sent to

the effects. Dr. Cross is of opinion that, of the two

processes, sulphitation and carbonatation, the latter un-

doubtedly gives a more thorough clarification. In Java
and Formosa, the carbonatation process has obcained

a new popularity in recent year.s, due mainly to the introduc-

tion of ihe acid-thin-juice process. This process was

briefly remarked upon in the recent review in the

Agriiultiiral JS'tius referred to above, but Dr. Cross's notes

on the process are rather more detailed. It is pointed
out that during carbonatation, the potassium salts which
are always present in cane juice are converted into

potassium carbonate—a suit which is entirely soluble in

juice and syrup. Pota.ssium carbonate being alkaline,
has the power of destroying glucose at high tempera-
tures with the production of dark-coloured substances.

It is the object of the acid thin-juice method to change the

carbonates into sulphites by treating the juice with sulphur
dioxide after clarification. The potassium sulphite has no

glucose decomposing effect, and consequently does not

produce any darkening of the juices. According to general

opinion in Java, this process is a distinct improvement upon
ordinary carbonatation, and it is stated by Dr. Cross that

there should be no hesitation in adopting the process in

Loui.-iana, in Cuba, and in other tropical countries. It is no

longer a question of will it work, but of what will it cost.

The sulphitation process, although simpler than carbona-

tion is less thorough, and does not produce so large a yield of

sugar. The difference in the two processes, however, appears
most in the character of the second sugars, the carbonatation

seconds being of much lighter colour than those from

sulphitation.
An important question to be considered in regard to the

effect of a higher acidity during sulphitation is—Does it

pay to carry acidity so high as to produce a slight inversion

for the benefit of the light- coloured first molasses which will

result? This is a question which can be solved in each case

by the manufacturer himself.

According to the Annual lieport of the Porto .Rico

Agricultural Experiment Station for 1912, the area that can
be profitably planted to this crop has been planted about up
te the limit. All the coast lands have been used and cane
extended into the hills until lns.<;es have occurred to sto[) the

advance.

ITS CHEMICAL PROBLEMS.
During September, I'rofes.sor Dunstan, F.II.S., Director

of the Imperial Institute, delivered in London, a lecture
entitled Facts and Problems of the Kubber Industry. This
is dealt with in the Ivdia RiM.cr Journal for September 27.

In discussing the assertion that Para from South
America is superior to plantation Para rubber. Professor
Dunstan stated that it must be admitted that some planta-
tion rubber has proved to be equal to fine hird Para. In

dealing with the question of the (]uality of plantation rubber,
important factors like the age of the tree, frequency and
regularity and method of tapping must be taken into con-
sideration. The coagulation of the latex and the preparation
of the rubber, like the foregoing, are different in Rrazil to
what they are in the East, and it is believed that an im-

provement may be effected as regards these matters in the
East by a detailed and scientific investigation of the methods
of rubber production and cultivation which obtain in

South America.

The lecturer next called attention to the unsatisfactory
method at present in vogue for estimating the quantity of
caoutchouc by difference. That is to say. at present, the percen-
tages of resin, proteid and mineral constituents are determined,
and it is then assumed that the remaining percentage is caout
chouc. Errors in the determination of impurities are there-
fore reckoned as pure rubber. There is, moreover, evidence to
show that what is called caoutchouc may not always be one
and identically the same substance; and since the physical
properties of any substance mu.st be fundamentally deter-

mined by its chemical composition, it is obviously necessary
to have a clear understanding of the variations which appar-
ently must occur not merely as regards the proximate
constituents of latex, but in the caoutchouc itself.

Professor Dunstan was of the opinion that coagulation of

the rubber latex is wrongly classed with the coagulation of

milk, and that the change from the liquid of the latex to
solid rubber is more akin to the process that is known to the
chemist as

I polymerization and condensation. It would seem
that light is likely to be thrown on this important question
by a fuller examination of the chemistry of the latex.

The determination of the viscosity of raw rubber
solutions affords a promising method of gauging the quality of
raw rubber, although at present the determination cannot be

wholly depended upon Tests of the physical properties of
the vulcanized rubber are at present probably the most useful
in determining the quality of rubber, but in this region also

much work remains to be done.

Turning to the subject of synthetic rubber. Professor
Dui'.stan was, as might be expected, of the opinion that the

prospects in the near future of large quantities of natural
rubber being produced at a cost of less than Is. a pound
makes the chances that synthetically produced rubber will

ever be able to complete against it commercially reinot«t
than ever.

In conclusion, the lecturer referred to the large field await-

ing investigation, not on the plantations, but in the manu-

facturing establishments at home. The discover)' of new
uses is highly desirable, and work still remains to be done in

connexion with vulcanization. The present state of unrest
in the rubber industry is, according to Professor Dunstan,
rather unwarranted, for, although the plantation industry
stands in great need of organization and precise investigation,
it is intrinsically sound. The truth is, that the rubber indu.s.

try has grown more rapidly than our knowledge of rubber.
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FRUIT AND FRUIT TREES.

COMPOSITION OF THE OOFFEE BERRY
IN RELATION TO THE MANURING OF

COFFEE ESTATES.

During the past three years, considerable attention has

been given in Southern India to the manurial requirements of

coffee. It has been found that it is quite possible in

manuring coffee with a heavy mulch to provide an unbalanced

ratio of plant food where nitrogen is in excess and the other

essential constituents insufficient to meet the plant's require-
ments at the proper time. Attention has also been given to

the composition of the pulp of the coffee fruit. More recently,
the subject of the chemical composition of the coffee berry
itself has been investigated.

' This work has been carried out

by Mr. R. D. Anstead, B.A., Planting Expert to the United
Planters' As-sociation of Southern India, (and formerly

Superintendent of Agriculture, Grenada), in collaboration with

Mr. C. K. Pitlock. The results of the investigation are

published in the Planters' Chronklf for September 6, 1913.

First of all, a table of analyses is given, which shows that

potash is a dominant ingredient in the mineral constituents of

the coffee bean. It is suggested that it is only logical to

suppose that potiish manures should assist the ripening process,
and this raises the question as to when this potash should be

supplied: Do the coffee berries need it from their very
existence as bt-i lies, that is, as soon as they have set and the

blossom has fallen, or do they need it only towards the end
of their development? The same question applies also to

nitrogen and phosphoric acid.

To provide an answer, 'the investigators analysed fresh

coffee berries in different stages of development each month
from July to January. It was found, as might be expected,
that the moisture steadily, decreases as the berries increase

in size and age. It is believed that this circumstance is a

significant one, and suggests a possible fruitful line of research,

namely, the study of the physical condition of different types
of coffee soils and their moisture content at different times

of the year in relation to the ability of the coffee grown on
them to hold a big crop.

With regard to the mineral constituents of the berries,
there appears to be a markedly steady increase of potash
content throughout the period of growth, and from this it is

concluded that potash in an available form is needed all

the time.

The phosphoric acid content, however, appears to be a
constant quantity at first, with a maximum about October,
after which it declines. Hence it seems likely that this

constituent is needed in an available form chiefly at the

beginning of the season.

The nitrogen content increases steadily throughout the

period of growth and keeps pace with the increase in

organic matter.

From a practical point of view, the results of the

investigation are admitted to be not entirely conclusive, but
it is suggested that in estate practice the following procedure
might well be given a trial. It is suggested that potash
manures should be applied before the monsoon or half before
and half after; phosphoric acid should be put on half before
and half after the monsoon, the iifter-monsoon dose in an
available form. The nit,rogen dose might economically be

applied after the monsoon in an available form.
The authors state that they are going to carry out field

experiments with coffee of known bearing capacity to settle

definitely the accuracy of their deduction.s.

CHARACTERISTICS OF RIPE VANILLA.
The information in this article has been selected and

translated from a paper publi-shed in L'Agriculture Prutiijue
/e.s Paps Chauds (April 191.i). It concerns the question of

what characters should be considered to indicate the ideal

state of vanilla pods previous to their being picked for curing,
and it also deals with the differences in density (specific

gravity) and loss in weight of pods ripened respectively in the
shade and in the siitt.

Vanilla is ripe when it splits, and when the yellow
colour is confined to the line of dehiscence, the remaining
areas being more or less green. A yellow pod is that which,
gathered in this state, arrives at perfect maturity without

altering, although it is no longer on the tree.

It is commonly said that vanilla is fit to be picked when
the thick end of the pod is yellow. This is often true, but
not always. If the fruit has its thick end yellow, and if

this colour is more pronounced towards this end, and
descends towards the narrow end; if the two lines of the sides

are yellow from one end to the other, and if the little lines

which run down the fruit under the epidermis are also yellow,
or almost so, over the entire surface of the pod (underneath
and above); and if the 'shine' has disappeared, then the
vanilla is in a good state to be picked and will give a good
product after preparation. But if it has only its thick
end yellow, and if this colour is confined to an area with
a more or less clearly defined boundary around the neigh-

bouring green part; if it is shiny, coloured lines being
absent as much on the sides as over the whole surface, this

vanilla is not fit to be harvested. The thick end of the pod
has yellowed because it 'has touched the substratum, or

perhaps because it has received too much sun.

The ripeness of pods from which an oily liquid exudes
and which remain green, or those that tend to become
brownish-black in colour at the free end, can be determined

by means of the two lateral lines. Fruits which split along
only a few millimetres of their length become, in due course,
completely yellow and then chocolate in colour.

In general, one cannot count upon vanilla in the shade

having its thick end yellow before picking; shade-grown
vanilla on the plantation will have: (1) a dull appearance
over its entire surface, (2) two lateral yellow lines, (3) line.s,

yellow or yellowish-green, which are situated under the

epidermis, and give to all the fruit, a green and feebly yellow-
ish colouration.

In this state, although the yellow colour may be visible

only along the two lateral lines, this vanilla will give
a commercial product possessing all desirable qualities.

DIFFERENCES IN TIiIe DENSITY (SPECIFIC GRAVITY) OF PODS.

The method adopted in carrying out this investigation
was to weigh and then measure, by means of a graduated
cylinder containing water, fruit taken (1) from plants grow-
ing on their supports in the shade, (2) from plants growing
on supporting plants in full leaf but devoid of overhead

shade, (3) from vanilla on supports without any shade what-
ever. It was found, as a result of a large number of

measurements, that the density of pods grown in the shade
was greater than those which matured in the sun. The
means obtained were, for (1), 1015, (i!), 1013 and
for (3), 0-972.

At the end of the article, the detrimental effect of drought
and wind is pointed out, and attention is called to the fact

that in countries where the degree of humidity of the atmos-

phere is very great, it is found that vanilla ripened in the

sun is richer in essential oil than that which has been
allowed to mature in the shade.
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LIVE STOCK NOTES.

DUAL-PURPOSE CATTLE IN JAMAICA.
In the last i.ssue of the Agricultural Neios, the possible

lines of im(iroveinent of native cattle in Jamaica were dis-

cussed from the point of view of dairy quality pure and

simple; it is now proposed to consider another asiiect in the

breeding of dairy animals, namely, the production of cattle

with a capacity for producing large yields of milk of

good quality, and for furnishing superior quality beef.

Mr. Cou.sins, the Director of Agiicutture, .Jamaica, from

whose article published in the Bulletin of the DejnirhneHt of

Afjriculiiire (Vol. II, No. 7) the information in these

abstracts has been taken, points out that not only on large

grazing pens, but also in the homes of people with only
a few acres of grass land, cows of a dual-purpose type just
described are absolutely essential

THE RED POLL lii'.EED.

It has been found in .Jamaica that the ideal breed of

cattle for the purpose under consideration is the English
Red Poll. The animals of this breed possess a short

red-coloured coat, and. as a breed, are inured to hard con-

ditions. In Trinidad they have proved a very efficient

breed for crossing with cattle of Indian strain, whilst from
a commercial aspect, they are moderate as regards first cost.

But the chief feature ot the Ited I'ijU breed which makes
them especiallj- suitable for dual-purpose cro.ssing, is that

they are pre-eminently the animals for baby beef, whilst

they have no small reputation as regards milk production.
Their suitability for the production of baby beef lies in the

fact that an animal of the Red Poll breed aged one and
three quarter years, is, on the average, fully 28 ft), heavier

in live weight than an animal of the same age belonging to

any other breed.
,

A Red Poll herd has been established at the Govern-
ment Farm, Hope, and these cattle are registered under
herd book numbers together with an affix consisting of

a letter and numbers denoting the foundation cow or

'family' of each animal. During 1912, three of the

imported Red Poll cows were put to a year's milking test.

These cows headed the list at the end of the year with

records of over 6,000 ft), milk each, beating Canadian grade

Guernseys and Ayrshires, and all the best Jamaican and
Barbadian cows. It may be noted, in passing, that all three

of these Red Poll cows had attacks of tick fever during the

year, but the disease was successfully treated by means of

the Trypan blue treatment. In conclusion the view may be

expressed that the Red Polls will eventually prove them-
selves to be a highly efficient breed of dual-purpose cattle

for Jamaica, and there is every reason to believe that equal
satisfaction would result from their careful introduction into

other West Indian islands as well .

HINTS ON THE MANAGEMENT OF DAIltV CATTLE IN .lAMAICA.

The fr>llowing summary has been compiled from the

continuation of the article just abstracted:—

(1) The most certain means of improvement of dairy
cattle is by the use of bulls of known pedigree from desir-

able parents. (2) No cow should, as a rule, be allowed to

run with the bull until two months after calving. If

possible, each cow should give a calf regnlarly once a year.

^3) Frequently native cows dry off very rapidly when they

get in calf; in such cases it is profitable to milk the cows
for nine months before putting them to the bull. (4) A bull

of imported blood should receive grain feeding; this increases

the number of cows he is able to serve, forty to fifty cows
to each bull having been found within the range of the

herd bulls at the Hupe Government Farm. (5) Some bulls

exhibit a marked tendency to give a predominence of heifer

or of bull calves. For the dairy, a heifer breeder is the

most desirable bull to possess. (G) It should be borne in

mind that the value of a sire cannot be realized until his

daughters come into milk. It is therefore desirable not to

part with a bull until his breeding value in the herd has

been demonstrated.

(7) In Jamaica, it has been the experience of

breeders that a cow's period of gestation is exactly the

same as for animals in other countries. (8) Dehorning
is desirable owing to the tendency native cattle have
to injure one another: the use of a Red Poll bull is

perhaps the simplest way to eliminate the horns of

native cattle; but if thought desirable, the application of

caustic potash to the embryo horns of a calf soon after birth

enables the dehorning operation to be effected very simply
and without suffering to the animal. (9) If a cow-

ls to be milked without its calf later on, it is highly
undesirable to allow any cow to suckle its calf,^

which should be removed from the cow as promptly
as possible. The Tropics appear to accentuate the maternal
instincts of dairy cattle. (10) In Jamaica, with Jerseys !>nd.

Jersey Grades, experience has indicated that two and a half

years is the most desirable age for first calving. (11) As
regards Red Polls, however, the conclusion is arrived at that

native-bred pedigree Red Polls .should not be put to the bull

until three years old. (12) As regards milking, it is stated

that at Hope the operation is conducted twice daily at

5 a.m. and 2 p.m. Records of weight are kept. (13) Any
cases of udder trouble should be regarded as infectious.

(14) In connexion with the provi.sion of imported feeds it is

stated to be a good practice to give dairy cows as many quarts
of grain as the cow gives quarts of milk, and to supply to-

native cows one quart of grain for every quart of milk pro
duced above a standard of 4 quarts per diem A profit of
100 per cent, is indicated from the judicious feeding of grain
to dairy cows at the Hope Farm on this basis. No dairy-
cow which refuses grain feed is worth handling in a dairy
herd in Jamaica. (15) The manufacture of ensilage frota

Guinea corn in the ear and from Guinea grass just arrowing,
has proved eminently satisfactory in Jamaica.

DISEASES.

Tuberculosis and contagious abortion appear to be the-

most serious diseases of dairy cattle in Jamaica. The former
disease can be eradicated from a herd by the use of the
tuberculin test (see West Indian Bulletin, Vol. XIII, No. 4),
whilst contagious abortion requires for its prevention great
care in disinfection and the isolation of all infected cows.
The bull's sheath should be disinfected before serving a cow.

In breeding cattle for the Tropics, the shortening of the
coat is a first essential to be aimed at, and although clipping
is generally resorted to, it should be remembered that even
one sixteenth of Indian blood has a marked effect as regards
the shortening of the coat.

Systematic spraying for ticks is regarded as a sine qud
lion. 'No cow can produce a normal quota of milk if her
blood is to be drawn by hundreds of ticks daily.' Groat
success has been attained from the use of spraying in

Jamaica, particularly with paranaph and with arsenic.
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COTTON. THE SOIL

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

write as follows, under date October 20, with reference

to the sales of West Indian Sea Island cotton:—
Tbere has not been any business passing in West Indian

Sea Island cotton s-ince our last report, as spinners supplied
their wants for some time ahead with their recent purchases
of the balance of last season's crop, and at present they are

not inclined to buy further.

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

Sea Island cotton in the Southern States, for the week

ending October IS, is as follows:—
The receipts to date are 416 bales against 560 last year.

Factors are disappointed at not receiving larger receipts.

They are anxious for the market to open, and are asking for:

Ectra Fine 27c. =
15]rf. c.i.f., «fc5percent.

Fally Fine 25c. = li^d „ „
Pine 23c. =

13|d. „ „ „ „

Fully Fine tol

Extra Fine off 22c. = 12id. „ „ „ „
in preparation )

At these prices they would be willing sellers, as they
do not wish their receipts to accumulate.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre up to October IN, 1913, were

2,187 bales, 2,878 bales, and 725 bales, respectively.

British Cotton Growing Association.— At the

one hundred and sixteenth meeting of the Council of the

British Cotton Growing Association it was reported that it is

yet too early to estimate what the present year's Wsst African

supply is likely to be, as the yield largely depends upon
climatic conditions: these up to the present have been quite

satisfactory, (^ratification was expres.sed at the increased

demand which has arisen for the Association's West African

cotton.

The Nyasaland Government, it was stated, have made

arrangements for the native-grown cotton to be divided into

four dirt'erent grades, for which dill'erent prices will be paid

according to quality. It is hoped that thi.s regulation will

lead to a general improvement. Unfavourable climatic

conditions were reported for the cotton crop in the High-
lands, which has proved disappointing, although it promised
well in the early part of the year. In the lower river

.districts, howewer, where the cultivation is largely carried on

by natives, the crop will he a good one, and in the aggregate
it is hoped that the total exports will not be lower than

last year.

The estimate sulimitted by the Government Agricultural

Department of Uganda shows that the cotton crop in that

Protectorate for 19 13- 14 will probably be double the crop of

the previous year. Arrangements have been made to send
out additional ginning plants to deal with the increased

•quantity of cotton now being produced in the Protectorate.

Cupric Treatments and the Nitrification of
the Soil.—Owing to the fact that soluble copper salts are

poisonous tn plants, it might be supposed that the application
of sprays and washes containing copper might under some
circumstances prove injurious to cultivated plants, particularly
after .such treatinejU has been practised over a large number
of 3^e-irs on the same land. The idea suggested itself to the

Director of the Agricultural Station of Saone-et-Loire, to

investigate whether the accumulation of a certain amount of

copper in the soil might be injurious to nitrification. In
order to investii;ate the matter, the writer made several .series

of experiments using solutions of copper sulphate. An accoant
of these experiments is given in the Moul/ili/ Bulletin of

Agricultufdl Inlelliffenre and Plant /)iseaf:es (August 1911).

Assuming that the nitrification of the control was almost

complete, the conclusions are that: (1) The presence in the

soil of copper salts aft'ords no special obstacle to nitrification:

with above 2 per .cent, of copper salt, the nitric nitrogen
was still GO per cent, of that contained in the control, and
with 01 per cent, of copper sulphate the nitric nitrogen rose

to 90 per cent, of fhat in the control. (2) Copper salts intro-

duced into the soil, rapidly assume an insoluble form when in

contact with calcium carbonate, iron oxide, and alumina,
which accounts for their weak inhiliitive action on nitrifica-

tion, even when large quantities are employed. Finally,

seeing that the copper which finds its way into the soil from
the alkaline washes is already in an insoluble condition, there

is thus no reason to apprehend injurious results from the

frequent use of cupric wasbes.

Subsoil Blasting Demonstration in Trmidad,
1913.—Since there is every possibility of experiments being
conducted at Antigua in regard to the employment of

dynamite for soil improvement, a short account of a report on
similar tests made recentlj' in Trinidad should prove
interesting.

According to the Proceedings of (lie Agricultural Society

of Trinidad and Tobago (September 1913), an improvement
in the crops on certain water-logged plots of land from the

use of dynamite has shown itself even after so short a period
as three months. This has occurred principally in the case of

bananas; but sanguine hopes are held that a similar elfect,

after a year or two, will be witnessed in regard to cacao.

Much succes.s has followed the use of dynamite for making
holes for planting coco-nuts, and for blowing up old stumps
of trees.

Mr. H. Vincent, who has been conducting the trials,

places the cost of the operations at the undermentioned

prices:
—

Rejuvenating standing cacao $U) 00 per acre

„ old coco-nuts $15-00 „ „
„ young coco-nuts $12'00 „ „

Blasting holes for cultivation

of coco-nuts .«10'00 „ „
As regards the imjiortation and storage of the

dynamite, there should be no ditliculties: in Trinidad, the
Board of Agriculture have moved and carried a resolution

requesting the <iovernment to offer and encourage every

facility for the importation, storage and use under competent
supervision of dynamite cartridges. Fears that the explosive
becomes dangerous on keeping in a hot climate may be

dispelled ;
if anything, it is frost which sometimes makes

dynamite, if not handled with the utmost care, liable to

undergo spontaneous combustion.
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AGRICULTURAL ENGINEERING.

NEW TAPPING KNIVES FOR
RUBBER TREES.

It is well known that one of the objections to methods
that are commonly employed for tapping Gastilloa is that the

trees never fully recover from the wounds left by the tapping

process. According to the India Rubber World (October 1,

191o), this ditKculty can be got over by employing a new
knife that has just been invented which, instead of cutting
out a piece or .strip of the bark in the usual way, merely
raises the bark from the tree to a sufficient extent to permit
the escape of latex. After the operation, the bark is closed

down to its original position and allowed to grow fast. It is

stated that very little scar is left, and that the process is of

great advantage, since it permits a continuous tapping of the

tree immediately above or below, or even directly on top of

the previous cut. From the illustration given in tlie India
Rubber World the instrument is seen to resemble somewhat
a semicircular comb fitted with a handle One e.xcellent

feature of this new knife is that it is provided with a

movable gauge attached to the thumb screws behind the

cutting edge, so that the teeth can be quickly adjusted to the

proper dejjth for a tree of any age.
Another interesting knife described at some length in

the Ind^a Rubber Journal (September 13, 1913) is one
which is constiucted for cutting along the ."ides of the

shallow chani.ol in the cuter b.ik of ilevea lubber trees.

This invention comprises the formation on the blade of two
or more slots, which extend to one end of the blade. The
middle area or tongue in the blade thus formed by the

space on each side of it, is bent in a concave fashion so that

each edge 'stands proud of the portions of the blade on each
side. These turned out edges are used for paring the cut,
whilst an arrangement of guards operates to prevent the front

cutting edge of the purtions of the blade each side of the

concave tongue, from cutting into the cambium at the

bottom of the groove in the tree.

INTRODUCTION OP MOTOR PLOUGHING
INTO ST. CROIX.

In order to plough the land deep and prepare it early,
with a view to the conservation of moisture, the Director of

Agriculture, St. Croix, D.AV.I
,
advocated the use in that

Colony of motor ploughs. As the result of discussions at

meeticgs of the Agricultural Society, the Government
decided to vote the necessary funds to enable the Director of

Agriculture and a representative of the Agricultural Society
to visit Cuba and the United States, in order to investigate
the question of motor cultivation on the spot.

OnsEttVATIOXS IN' €U1!.\, I.OVI.SI.\N.\ AXD TE.\.\S.

Gasolene motor ploughs were found in extensive use in

Cuba on one large sugar estate; the weather, however, had
been too wet to allow of the ploughs being seen at work.
The engines in use were big four cylinder gasolene machines,
and the owner expressed himself well sati-sfied with the work

they performed. Travelling to Louisiana, the visitors found
the same kind of four cylinder traction engine and plough used
in cane cultivation there. The machine was observed at work

harrowing land, which was laid out in a series of banks and
furrows. A disc harrow was used, and the engine went across

the banks ijuite easily. Later the engine was seen at work
in a field which was a mass of weeds, and these checked the

plough frequently. The owner explained that this was dupto
his not having the proper coulters on the machine. The-

plough was working to a depth of about 7 inches, and six

bottoms were drawn by the motor at one time. The engine
went over unevenness in the land with great ease and without
excessive jerking, and it negotiated the ditches between the
fields quite easily by having them filled up with rough logs of

wood at the places where the engine crcssed. The plough
was stated to have done 10 to 15 acres a day, and it was
believed it could do more if the fields had not been so small

(about .5 acres).

The delegates next proceeded to the State of Texas where

they saw one of the 'Twin City' four- cylinder gasolene traction

engines at work, ploughingsome of the stitlest soil in the United
States. The machines were doing excellent work, ploughing
a stift', clay soil filled with the interlacing roots of the Texas

'mesqnile' tree, to a depth of 8 or 9 inches. The plough
used with the engine was of special design and had only
three bottoms, but it weighed 7,000 lb. The engine drew
this huge plough irresistibly through the tough root-bound

soil, tearing through branches 2 to 5 inches in diameter with
the greatest ea.s-. Occasionally, a particularly stiff stump
would cau.se the plough to resist so mucli that the huge
wheels of the engine would revolve without moving it.

Then the man in charge would back a few inches and jamb
on the clutch, rushing the machine forward, and after a few
trials like this, the plough would pull through. The engine
ploughed 7 to 8 acres a day of this stiff 'mesquite' land to
a depth of 8 or 9 inches. Eight gallons of gasolene and

i-gallon of lubricating oil were used per acre.

As the result of the visit which provided the above

interesting observations, the Danish Government have voted
the money for a motor ploughing outfit as already noted ia
an an article on motor cultivation in the A'jriculturnl Newx,
Vol. XII, No. 294. The outfit was expected to arrive about
the end of July 1913.

TRI.\L OK NKW IMPLEMENTS.

As well as in the introduction of motor traction into the

Colony of St. Croix, the Danish Government have exhibited

very considerable enterprise in the matter of importing new
implements. The following machines are now in the pos-
session of the Department of Agriculture: a corn and cotton

planter, a Cuban 22plough, a Cuban double mould-board

fluke, a Magnolia lister, a double mould-board plough,
two subsoil ploughs, a 'Secretary' disc plough, a deep-
tillage 'Stag' sulkey plough, and a potato digger. Nearly
all these implements 'aave been found to work well, and
their use has been demonstrated to planters. The work of
the Cuban 22-plough has been particularly admired, and
several of these implements have been imported at the

request of planters. The corn and cotton planter has also

been purchased by several estate owners. Five or G acres-

of cotton can be planted in one day with one of these
machines. The Verity double mould-board plough is

stated to be excellent for opening deep furrows for manure
or for planting cane, and the Cuban double mould-board
fluke is useful for cleaning out the furrow after the

Verity plough has done the first work. The 'Secretary' disc

plough appears to be capable of performing useful work in

cane cultivation, and it has the special advantage of a sub-
soil attachment which follow.i in the furrow made by the disc.
A G-acre piece of very heavy clay land has been ploughed in

St. Croix by this machine; the soil was turned over with the
disc some 8 inches, and the subsoil attachment opened the
land some 4 or ") inches below this. 'With the deep tillage-

'Stag' sulkey plough, stiff land, it ia stated, can be readily

ploughed 17 inches deep.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the inter-

esting subject of the variability of rainfall. A study
of statistics has shown that the mean of the yearly

rainfalls, extending over a period of from thirty to

forty years, is nearly constant, whatever period of

thirty to forty years be taken.

Some of the chemical problems of the rubber

industry will be found discussed on page 3-5.5.

Under the heading Fruit and Fruit Trees will be

found information concerning the manuring of coffee

in relation to the composition of its berry, and a large

number of details concerning ripe vanilla pods.

On page 357 appears an article on dual-purpose
cattle in Jamaica.

Motor ploughing in St. Croix, D.W.I., receives

Attention on page :{.")9.

Insect Notes, on page 362, constitute a continu-

ation of the article in the last issue of the Agricultural
News dealing with an entomological visit to the United
States.

Fungus Notes, on page 366, include an article

entitled Infectious (Jummosis of Citrus Trees.

West Indian Bulletin.
The issue of^ihe above journal (Vol. XIII, No. 4),

which has just been distributed, contains articles dealing
with a variety of subjects of very general scientific

interest.

A forestry paper, by Dr. Francis Watts, C.M.G.,

Imperial Commissioner of Agriculture, gives an inter-

esting general account of the forestry conditions

obtaining in the Windward and Leeward Islands, and

puts on record important facts and suggestions concern-

ing legislation, and the significance of forestry conditions
in relation to the conservation of rainfall.

The paperdiealing with the stomatal characteristics

of varieties of sugar-cane, by W. R. Dunlop, Scientific

Assistant on the Staff of the Imperial Department,
claims to show that certain varieties of sugar- cane

possess differentiating characteristics as regards the
leaf pores through which the plant breathes, and thafi

the curling of the leaf—which varies for different varie-

ties—is probably an important regulating mechanism.
It is suggested that the actual economic value of these
differences might usefully be investigated in the course
of the selection of new seedling varieties, when it might
be possible to evolve drought-resisting canes.

The subject of syrup manufacture is dealt with

by H. A. Tempany, B.Sc, F.I.C., Superintendent of

Agriculture for the Leeward Islands. This paper,
which deals in a very comprehensive way with one of
the burning questions of the sugar industry, appeared
some time ago in a less elaborated form in the Agri-
cultural News. It now includes analyses of different

syrups, discusses the question of liming and other mat-
ters, and provides information in connexion with various
economic aspects of the subject.

The paper on Insect Pests and Diseases in the
West Indies during 1912, written by the Entomologist
on the Staff of the Imperial Department (H. A. Ballou,

M.Sc), is constructed on similar lines to previous
reports that have been published in the West Indian
Bulletin, except that the present paper has been
extended to include notes on special features of
interest in connexion with the prevalence of plant
ailments—an innovation which lends a more lively
interest to the important observations recorded in
tabular form.

The subject of cotton in Grenada, which is dealt)

with by G. G. Auchinleck, B.Sc, F.C.S., Superintendent
of Agriculture, Grenada, provides a historical account
of the industry and discusses very fully the factors
which have militated against the successful cultiva-
tion of this riup in many localities of the island.

The paper on the Tuberculin Test in the West
Indies, by P. T. Saunders, M.R.C.V.S., Veterinary
Officer to the Imperial Department, describes, as the
title implies, the application of the test and the extent
to which it has disclosed the existence of tuberculosis
in certain localities.

On page 367, nix article deals with a subject of

great local importance, particularly in the Leeward
Islands.

A Plea for Citrus Cultivation.

The full title of the paper to which the above

heading refers, is, A Plea for Citrus Cultivation ia
St. Lucia. It ia written by A. J. Brooks, F.C.S., Assis-
tant Agricultural Superintendent, St. Lucia, and
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pTiblished in the West Indian Jiuiletin just issued.

The reason for excluding it from the .foregoing note, is

that its title possesses a particularly strong significance
at the present time in resppct of an important change
which will take place at the end of this year. The

•changt' referred to is the commencement of the new-

steamship service between Canada and the West

Indies. Fast, legnlar, and provided with cold storage

accommodation, these steamers should otfer the requis-

ite transport facilities for establishing a greater trade

ip citrus fruit with Canada.

Grape-fruit, in particular, may be recommended as

a safe and suitable variety for shipment, in view of its

popularity in America and its good keeping qualities.

"The paper referred to above gives a detailed account

•of the cultivation, transport and packing of different

•kinds of citrus fruits, and for the reasons already given,
lihe appeal of Dhe writer appears to have been made at

a, particularly opportune time to gain for the subject
that attention which it is deserving of.

Life on a Malayan Rubber Plantation.

It seems scarcely in accordance with existing cir-

cumstances to begin an article at the present day

•dealing with rubber production, by asserting that the

industry is not the all-absorbing topic it was some time

ago. However, it is not from an economic aspect that a

writer in The Field{OctoheT 4, 191 3) discusses a Malayan

plantation. The article really deals with the life of an

assistant, or, as he would be called in the West Indies,

an overseer. The work of an assistant consists mainly
of superintending labour, for whose work both as re-

Tegards quantity and quality, he is responsible. He
must keep down the cost of weeding, yet must keep his

section clean. He is also responsible for the proper

tapping of the trees under his charge.
It would seem to be fairly generally accepted that

new assistants experience considerable difficulty at first

in regard to the management of labour, and also in

connexion with monthly reports and labour returns.

This is somewhat significant in respect of the question
of agricultural colleges for the Tropics. It may be

-assumed that such colleges would train a certain

number of assistants or overseers. But the one weak

point in regard to agricultural colleges in general is

that they are for obvious seasons unable to afford

wide experience in labour management, which, it

must be admitted, is one of the fundamental things in

agricultural practice.
A great deal depends upon the personal equation

in dealing with labour, but stilt a great deal can be

learnt from special study. Efficiency in the operations
themselves may be acquired, the sj'Stema of records may
be studied, and what is most important in the Tropics,
the languages, dialects, and particularly the customs of

the various kinds of workers systematically observed.

There is scarcely any other place in the Tropics
better suited for studying labour than the West

Indies, with its African, East Indian, Chinese,

Portuguese and other races. Trinidad is, perhaps,

ideally placed in this respect, and from the point of

view of the study of labour conditions, this Colony
imust be considered as particularly weH suited as

a site for an agricultural college at which estate

assistants could be trained and sent to almost any part
of the world, well equipped for taking up responsible
duties without that probationary period which is

frequently found as expensive to employers as ic is

necessary to their assistants. "-

Waste in Distribution.

There can be no doubt that waste in distribution

for agricultural products is far greater than for

manufactured goods. Just as a difference exists in

this way, so it occurs among estate products them-
selves. As was pointed out by Mr. C. K. Van Hise.
President of the University of Wisconsin (see Modern
Sugar Planter for September 27, 1913), this waste
occurs principally amongst perishable produce, like

fruit and vegetables. It is interesting to observe that

the nature of such produce and the fluctuations in

acreage year by year cause a large variation of prices.
This fluctuation is one of the factors which tends to

make the retail cost of perishable goods very high.
When wholesale prices go up, retail prices are

promply advanced. When wholesale prices fall, by
informal understanding, the retail prices are frequently
held at the old rates. This, of course, causes a wide

margin between the price the grower receives and that

which the consumer pays.
With very perishable goods there are hundreds of

instances in thickly populated areas that might be

cited to show the waste that accompanies a glut ou
the market. Thus Mr. Hise says: 'At various times

there comes into the markets of the Northern States

a larger srupply of melons and peaches than can be

disposed of r.t the current prices.
' The retailers take advantage of the situation to

purchase at a lower price from the commission

raarchants; but not infrequently they rind it more

profitable to them, to maintain existing retail selling

prices with smaller sales, than to lower the price suffi-

ciently to dispose of the additional material. Under
such circumstances, car-loads, and even ship-loads, of

fruit or melons may rot, when the people
—and

especially the people in less favourable financial

conditions—would have been glad to have the products,
thus destroyed, if they could have been obtained at a
low price.'

Waste in distribution is prevented by employing
satisfactory methods, and by regulating the outputs
The solution to the problem rests on the word

co-operation. This raises an interesting point. Why
is it that co-operation is hailed as a great advance

step for the agriculturist at the same moment that

combination in industrial trade and manufacture is

assailed? The fact is that there is not the same

possibility in agriculture for combination to extend

into monopoly as there is in the manufactures; and

consequently the consumer does not suffer, but rather,

more often than not, benefits. It must be remembered,
too, that one food product is in competition with

another; and thus, if thcirproducer attempts to push
the price of one article too high, the consumer will

turn to others.
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INSECT NOTES.

AN ENTOMOLOGICAL VISIT TO THE
UNITED STATES.

The following article 'constitules a continuation frcm

the last issue of the Agruultural Neivs, of .Mr. G. E.

l^odkin's visit to the United States as a Carnegie Eotomo-

logical Scholar. His observations on pests of sugarcane,
rice and citrus plants have already been dealt with; and we
now come to those concerning pests attacking

STORED GRAIN.

Interesting investigations into tlie habits of insects

infesting grain, especially rice, in mills and warehouses, were
in progress in Louisiana and Texas, and experiments were

being carried out with a view to finding improved means of

controlling these pests. Carbon bisulphide, which has been

largely used for this puipose, does not penetrate into large
masses of closely packed sacks of grain sufficiently to give

perfect results. The in.sects of chief importance in this

group are the rice weevil (Calandra oryzar), the Angoumois
grain moth {Sitolroga o'rca/e/la), the cigarette beetle {Tene-
/•rioides mauritanica), and the saw-toothed beetle {Silranus

xurinaniensis).
PE.ST.S OF COTTON.

The boll weevil is the most serious pest of cotton

in the United States and perhaps in the world. At
several Federal Experiment stations for the study of

pests of field crops the IjoII weevil is made the principal

subject of investigation.
This insect occurs in the Southern United States,

Mexico, Guatemala, Costa Rica, and Cuba. In twenty years
since its first discoverj' in Southern Texas, it has spread over

an area of 278,000 sq. miles in the cotton-growing area of

the Gulf States (see Agricultural JS'etvs. Vol XTI, p. 314).
The direct financial loss to cotton growers as a result of the

depredations of this pest in one year (1909) has been
estimated at over 888,000,000. Methods of control are under

investigation. The use of poisons has not given definite

results. The adoption of improved methods of agricultural

practice has yielded results of value in the control of the

boll weevil.

It would seem that the cotton grower in weevil-infested

localities will be compelled either to adopt better agricultural
methods or give up cotton growing. In this way, by bringing
about a better system of agriculture, including careful rotation

of crops, increased production of stock and, consequently,
moie farmyard manure and better tillage, the boll weevil,

although it be a destructive pest, may prove of considerable

indirect value, in that it may lead to the establishment of

a more diversified and more stable agricultural situation.

Other pests of cotton observed were the cotton

worm (AlaUimaaryilliti-ta), the cotton flea (PxalhsdeHnttus),
the cotton red spider ('J'etrani/c/ins sp.), the cotton root louse

(Aphi* nididi-radiets) and the cotton wire worm (IJoristonotus

curiatus).

TICK.S.

The cattle tick in the Southern United States is the cause

of enormous lo.saes to stock raisers. :In Louisiana, at the ]>aton

Kouge Experiment Station, a demonstration dipping tank

was in fiperaiion. The tank was constructed of concrete, the

.solution used being ami.xture containing white ar.-^enic, washing
soda, pine tar and water (the proportions are not given). This
has proved very efficauio-is^ against ticks, and also against such

other pests as lice and horn Hies.

l-LANT liUAEASTINE EFFORTS.

At San Francisco an opportunity was found for studying
the very effective system of plant quarantine which is in force
at that port, as well as at all other principal ports ia
California.

In carrj-ing out the provisons of the Quarantine Law all

cargo and pissenger'.f, baggage must be inspected on the
ai rival of all incoming ships, and any insect-infested material
is either fumigated or destroyed. A similar system is io
force in Porto Rico.

The increasing prevalence of the Mediterranean fruit Hy
in various countries, and the increased knowledge of the
destructiveness of many scale and other insects liable to
dissemination on or in plant material, has led to the
establishment of these vigorous systems of inspection at thfr

ports of entry in order to safeguard as far as possible the

fruitgrowing industries.

The quarantine work is in charge of competent
entomologists, and the number and variety of injurious
insects that are intercepted in the examination of passengers'
baggage and cargo would seem amply to justify the

expenditure necessary to maintain the work, and the incon-
venience caused to the travelling public.

WORK IN CONNEXION WITH NATURAL ENEMIES.

Many other ijosects and entomological projects were
seen and studied by Mr. Bodkin, including the Gypsy moth
and browntail moth work in Massachusetts, and the work oa
the alfalfa weevil in Utah.

Perhaps the most important feature of each of these

investigations, lies in the attempts that are being made
to import the natural enemies of these pests from their

original homes, and to establish them in their new habitats.

A certain amount of success has already attended these

efforts, and it is hoped and expected that this line of
work will have a most important bearing on the control of
insect pests which have accidentally been introduced from
other countries.

On the whole, the report reviewed above is of great
interest and indicates the enormous amount of good that

may be gained by a carefully planned trip such as the
one here recorded. It is to be regretted, however, that
the subject-matter ,

was not arranged better with a view-
to easy reference; that is to say, under appropriate subject
headings, instead of being presented in the form of a diary
account of a long journey.

FROGHOPPER OF THE SUGAR-CANE.
The Bulletins of the Department of Agriculture,

Trinidad and Tobago, Nos. 72 and 73 for August and
September, last, contain a number of papers on the frog-

hopper of the sujrar cane in Trinidad. Some of these papers
are by Mr. J. C. Kershaw and others by 'Sh. V. W. Urich

Entomologist to the Board of Agriculture. They contain
excellent accounts of the insect, its life history, the injury
done and the remedial measures which are being carried on
against the pest. A number of very good drawings and

plates are included and, taken altogether, these papers
furnish a very good account of the froghopper.

The use of the green muscardine fungus is bein" con-

tinued, and the removal and the burial of the trash are found
to be valuable control measures. The newly discovered para-
sites of the egg of the froghopper do not appear to be able to>

increase in numbers with sufficient lapidity to render them
very useful in the control of the pest in the cane fields.
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TORTOLA : REPORT ON THE EXPI:RIMENT
-STATION, nn >].!.

From the outsider's point of view, the most interesting
information contained in this report is that dealing with plot

experiments with the staple crops and tlie account given of

progress in the chief industries. The section dealing with

plot experiments is divided into two parts: that concerning
trials with permanent crops, and a second dealing witli experi-
ments with annual ones. As regards perniiinent crop

experiments, the report shows that cod'ee (Cofea liherica)
and pine-apples are well suited to conditions obtaining
in Tortola. The trials with ditt'erent varieties of sugar-
cane should prove useful to peasant cultivators. It would

appear from the results that have been obtained tliat

Sealy Seedling and B.109 are well suited to the locality
in which they were tried.

Among the annual crops, cotton receives considerable

attention. The weather conditions during the year under

review were very unfavourable for this crop, and ditticulties

were experienced in regard to its establishment. The heavy
receipt of rain in October stimulated rapid growth, but

insect pests multiplied at an equally rapid rate, and there

was a serious attack of cotton worms (Alolama arc/illacea)
in many districts. In order to enable the peasant growers
to deal with this pest, considerable quantities of Paris green
were given away free of charge.

Referring more particularly to progiress in the chief

industries, it is important to note that the value of the lint

shipped during 1913 shows a rather large decrease compared
with the value for 1912. This decrease, it .seems, has only
once before been exceeded or even equalled, namely, during
the year 1909-10. As regards progress in the minor indus-

tries. It is observed that considerable success is accompanying
efforts to develop minor cultivations like the bay oil industry,
coconut planting, and particularly lime cultivation. The
number of barrels of lime sent in to the experiment station

mill considerably exceeded that recorded for 1911. The

report does not hold out hopes as regards success attending
the shipment of fresh limes to New York: it is believed that

it will pay the grower in the Virgin Islands better to give
attention chiefly to the production of concentrated lime juice
and lime oil.

The usual interesting list of exports from the A'irgin
Islands is included in this report, and a comparison of the

1912 figures with those for the previous year shows that the

value of the exports had by the end of. 1912 fallen 20 per
cent. Only in the case of one commodity—fish—has any
appreciable increase taken place.

At the end of the report will be found a useful appreci-
ation of the value of Government aid in agricultural affairs

in the Virgin Islands, in which Presidency, jt will be remem-

bered, the buying, ginning, and sale of the locally grown
cotton are entirely in the hands of the Government Agricul-
tural Department.

.ST. CROIX. REPORT* ON THE AGRICULTURAf^
DEFARTMEXr FOR lut-l.

This report contains a large amount of work which
is of considerable interest, particularly since the conditions

obtaining in St. Croix (D.W.I.) closely resemble, as may be

expected, those of Antigua; hence it is that similar experiences
and ditKcullies have been met with.

The report comprises an account of the results obtained
in manurial and variety experiments with the sugarcane,
a description of trials with Sea Island, .Sakeliarides and
other varieties of cotton, together with sections dealing with

provision and other subsidiary crops. A large amount of

space is devoted to the subject of insect pests, and to the

question concerning the introduction of motor ploughing
into the Colony. These last two sections of the report will

not be dealt with further in this review, but will be treated

separately on other pages of this journal.
The manurial experiments with the sugarcane have

not yielded results as conclu.sive as might be hoped for.

Ditliculties were experienced in regard to the prevalence of
disease in patches in the field, and also in connexion with an
unevenness of fertility of the soil in which the canes were

grown. In the summary of results concerning the manurial

experiments, the St. Croix planter is not advised to u.se

artificial manures for plant canes, except in special cases.

In St. Croix, as in Antigua, the limiting factor in cine

production is the rainfall. To assist in reducing the
ill effects of a low precipitation, deep cultivation and the

application of heavy doses of pen manure are strongly
advocated.

As regards the tests with varieties, the following canes

are, as a result of the experiments, recommended for cautious
trial on est-ites: B.6360, B.lSiU, R.G4.50, B.6292 and
B. 17.53. In connexion with the trials with seedling canes
raised in St. (jroix, considerable progress is being made, and
several promising varieties have been produced (e.g. S. C
12-11); but the general principle deduced from the trials

is that no rigid system of selection of seedling canes should
be adopted the first year, but that nearly all the seedlings
should be saved for a second year's trial.

The experiments with cotton comprise, perhaps, the
most interesting subjejt-matter in the report. With Sea
Island cotton, success has followed selection work with
Cameron 106, a strain numbered 125 being remarkable in

that it is a late bearer, remarkably vigorou.s, and decidedly
resistant to leaf-blister mite. After trials had been made
with Sakeliarides in 1911-12, an attempt was made to cross

Sakeliarides with Sea Island cotton, and so far as the work
of the first crossing goes, the result has been eminently suc-

cessful, the yield being, in one case, nearly 3,000 H). of -seed-

cotton per acre. One plant produced 307 ripe bolls weigh-
ing 2i tt). of seed-cotton.

In considering the introduction of this hybrid on to

estates, it has to be borne in mind that the seeds from
the hybrid will not, in all probability, breed true. This
will necessitate fresh cro.ss-pollination each year

—a circum-
stance which is obviously open to several objections, amongst
which are the cost of, and risk involved in raising, the seeds,
and the dependence upon an exceptionally heavy yield to

counterbalance the lower value per ft), of the hybrid lint

compared with the much higher price oflJ'ered for fine Sea
Island cotton. The problem is therefore one which demands
the most careful consideration of both the planters and the

Agricultural Department.

* Advance copy in MSS. forwarded for review. Tlio

Report has nut yet been published.
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GLEANINGS.

According to the Demerara Daily ilri/osy (October 11,

191.'?), the youDg canes are making very good progress, but

the canes now being reaped are lacking in age. The weather

"has lately been very dry, hot and sukry.

Legislation has been enacted in Jamaica for the com-

pulsory destruction of cotton plants affected with leaf-blister

mite. The importation of cotton seed is also put under

control (The Journal of the Jamaica Agricultural Society,

September 1913.)

In an article in the Kev Bulhtin of Miscellaneous

Injwtiiation (No. 7, 1913), dealing with the Hull Museum,
it is noted that the list of presentations includes samples of

lime products received from the Curator, Botanic Station,

Dominica.

The Cuba Review, iff referring to the British Vice Con-

sul's report at Havana, says that steam ploughing is coming
into much more extensive use in the cane fields than formerly.

JV decided preference is, in general, shown for liritish

machinery of all kinds.

According to 7'lic Board of Trade Juurnal (October 2,

1913), India produced in 1912, 295,870,296 5). of tea com-

pared with 208,526,197 &. in 1911. The area under culti-

vation has increased since 1885 by 108 per cent. The increase

in production has been 314 per cent.

A letter has been received pointing out that the address

of Mr. T. A. Siddall, maker of lime-crushing machines,

given in Pamphlet No. 72 (Lime Cultivation in the West

Indies) as 31, Duke Street, Aldgate, London, E.C
,
should

be 109a l)alniain Itoad, Brockley Itise, London, S.E.

According to the (Jueeuslund Agricultural Journal

{September 9, 1913), success is likely to attend the intro-

duction of one-farui exhibits in the agricultural shows of

that country. The idea is that the exhibit shall represent
the result of a diverse and intensive^cultivation, and the inno-

vation would seem to be particularly well suited for com-

munities of small holders in the West Indies.

. The enormous increase of the pine-apple industry in

Hawaii is brought out in an article in the Loui^ana Planter

(October 4, 1913). The account referred to shows that in

1901 the number of oases of pineapples canned in Hawaii

was 2,000; in 1912 this reached the enormous figure of

1,318,336. For 1913, the estimated production is 1,600,000.

An interesting publication entitled Notes on the Geology
of Jamaica, to which is appended a coloured geological map
of the island, has just been received at this ofHce. The
author is Mr. Maxwell Hall, M.A

,
etc. Agriculturally, the

information should be useful in regard to soil survey work
and in connexion with the question of areas suitable for

certain cultivations.

At recent meetings of the Trinidad Board of Agricul-
ture, the proceedings of which were published in the Port-of-

Spain Gazette (October 12 and 18, 1913), attention was

given to the St. Vincent Agricultural Credit Society Ordin-

ance, an account of which has already appeared in the

Agricidtnrnl News. Copies of this Ordinance were dis-

tributed amongst the members present.

It is stated in the rep3rt issued by the Imperial Educa^
tion Conference, that the Education Department in Queensland
encourages the formation of school gardens. An Arbor Day
has been instituted on which prizes are awarded for the
best kept garden, and applications for material, tools, etc.,

are liberally dealt with. A winter course instruction for the
teachers at one of the Agricultural Colleges is provided for.

The United Empire (October 1913) in referring t&
Professor Kirkaldy's paper on the Panama Canal read at the
recent meeting of the British Association, states that it is

believed the West Indies will enter upon a new period of

prosperity, especially when the internal combustion engine
takes the place of steam, and oil replaces coal. The impor-
tance of increasing all British trade with the Centrakl

American republics is also referred to.

Several suggestive and interesting articles appear in th&
Barbados Education Gazette, September 15, 1913. One
dealing with the typhoid fly explains in simple but expressive
terms how human diseases are spread by this insect

; whilst
the information dealing with nature study, together with
other articles of more general interest should do much to

make this useful publication increase in educational value

amongst those for whom it is primarily intended.

In the Journal of the Royal Society of Arts (October 3,

1913) an interesting list of statistics relating to the Panama
Canal is given, from which it is learnt that the total length
of the Canal from deep water to deep water is 50 miles.

The minimum depth of the Canal is 41 feet, whilst the time
of pas.sage of steamers through the completed canal will be
ten to twelve hours, three hours being taken during the

passage through the locks. The total estimated cost of the
canal is £75,000,000.

H.M. Vice-Consul at Fernando I'o reports that a conces-
sion has been awarded by the GoviTniiient of the Spanish
possessions in the Gulf of Guinea for the working and
utilization of the fruit of the oil palm tree, of all the state-
owned woods of Fernando Po. The concession, which is for
a period of twenty years, does not carry with it any right of

ownership to the land covered by the woods. There is

a special duty incident on the concession. (The Board of
Trade Jourua', for September 25, 1913.)
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STUDENTS' CORNER.

xove:mber.

Second Period.

Seasonal Notes.

PERIODIC PHENOMENA OF TROPICAL VEGETATION,

Although the climatic conditions of the West Indian

Islands are more uniform than those obtaining in most

tropical countries, the difference between the wet and dry
seasons is sufficiently marked to influence vegetative growth.
In temperate regions, periods of vegetative rest occur as

a whole, and are largely due to the effect of winter. In the

Tropics, seasonal changes render periodic variation less

obvious, and induce resting periods only for certain functions

rather than periods of rest for vital processes as a whole;

though the dry season in a measure has a similar effect to

the winter temperatures of a cold country. The less marked

the climate the less dependent on its influence is the

periodicity of the plant. In a nearly uniform climate,

internal causes are mainly or solely responsible for the alter-

nation of rest, and of activity.

Although popular opinion is to the contrary, tropical

fore.sts are for the most part composed of periodically leafless

trees, though it has been found that leaf- fall does not occur

periodically in respect of climate. Under identical external

conditions some trees lose their foliage even before the end

of the rainy season, whilst others shed their leaves at

the commencement of the dry season; others again do this

quite regularly in the course of several months, and

lastlj-, others remain in full leaf until the opening of the

resting buds. In some tree.s leaf-fall may be suspended
for many years.

LEAF-FALL A SIGN OF BLOSSOMING.

In all tropical districts with very weak climatic period-

icity, there are woody plants that shed their leaves

at longer or shorter intervals (one to six times a year)

without any connexion with the season of the year, so that

trees of one and the same species, under the same external

conditions, acquire fresh foliage and shed their leaves at times

that do not agree. Cases of the loss and restoration of leaves

independently of the season of the year can only be due to

internal causes. Frequently such a leaf-fall • is a sign that

the tree is preparing to blossom.

With regard to periodic phenomena in relation to

growth in general, it would seem that evergreen woody
plants in districts with precipitations at all seasons of

the year are not endowed with continuous growth, but,

like deciduous woody plants, experience periodical alterna-

tions of rest and activity. More frequent than the simul-

taneous awakening of the whole crown of the tree is

the development at different times of the terminal buds

of individual twigs or systems of twigs from the resting

to the active conditions. The independence of individual

systems of shoots, for instance, is very strikingly exhibited by
the mango tree. Its reddish young foliage does not appear
at once all over the surface of its immense dark-green crown,
but only at one or at two points, correspondinj^to the system
of branches of a longer bough, the terminal buds of which all

sprout together, whilst those of other boughs remain at rest.

Questions for Candidates.

PRELIM INAJtV (fUEr^TIOXS.

(1) Name two tropical trees which remain Isafless for

a considerable period, Give details as regards length of

period, time of occurrence, influence of environment and
similar circumstance.*!. -

(2) How would you proceed tO find the area of a field

having an irregular boundary?

INTERMEDIATE IJUESTIONS.

(1) Write a short account of perodicity in connexion
with the blossoming of lime and cacao trees.

(2) Give an account of the cultivation of a field for

cotton, which is to be followed by a crop of sugar cane.

FINAL QUESTIONS.

(1) On what points is information needed in connexion
with the fermentation and curing of cacao?

(2) Discuss the West Indies as a market for West
Indian produce.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture leffc

Barbados by the S.S. 'Oruro' on Xoveiuber 7, 1913, for

an official visit to .St. Lucia. It is expected that the

Commissioner will return by the S.S. 'Korona' on the
loth instant.

Mr. H. A. Ballou, M.Sc, Entomologist on the Statit'

of the Imperial Department of Agrictdtuie, left.

Barbados by the S.S. 'Parima' on November 8,

1913, for Dominica, with the object of conducting
investigations in connexion with citrus pests. Mr.
Ballou is expected to return by the S.S. 'Korona'

on the 15th instant.

In the last issue of this journal reference was made to

a statement which appeared in the Jcmrnal of the Royal
Society of Arts, concerning the alleged superiority of Ceylon
papain over the West Indian product. In the same journal
for September 26, 1913, the !Montserrat Company, Ltd.,
write to say that they have to take exception to such an

assumption. They state that the West Indian papain is so

superior to the Ceylon article that it sells readily at a very
much higher price, and the demand for it can be met only
with difficulty.

The prosperous condition of Fiji is referred to in the

Financier and Bullionisl (September 29, 1913) where the

revenue for 1912 is reported to be the highest collected in

the history of the colony, and exceeded the revenue for 1911

by no less than £43,5.52 4s. \d. The Fiji Islands cover an

area of 7,435 sq. miles, or more than the area of Jamaica,
Trinidad and Tobago, the Leeward Islands, the Windward
Islands and Barbados put together. Further increase in the

population is necessary for full development. The opening
of the Panama Canal, it is stated, will prove an important
event for these islands.
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FUNGUS NOTES.

INFECTIOUS GUMMOSIS OF CITRUS
TREES.

In the A'jricuUunil Xtir.<. Vol. W, p. 20G, a summary
was given of a paper by (). I'.utler on (iummosis of Citrus

and Trunus. In this ic_ was pointed out that gummosis is

a condition that may arise in response to very various

stimuli It may be induced by fungous, insectile, physical

and chemical injuries, provided that they affect the cambium

layer at a time when growth is taking place and an abundant

supply of water is available. Nine fungi and certain

bacteria were enumerated as having been identified by
various workers with the malady in the two genera named.

The results of a study of gummosis of lemon trees in

California are to hand in a paper by H. S. Fawcett, pub-

lished in the Monthly Bulletin of the State Commission of

Jlorticulture, for August 1913. The particular form of the

disease described in this paper is that which is characterized

by the dying of areas of bark accompanied by the exudation

of gum, usually somewhere on the trunk from above the bud

union to the forks of the branches. It may be better

distinguished by the name bark rot than by the general

terra gummosis.

The key to the nature of the disease was obtained by
the discovery that it could be produced by infection of

healthy trees with portions of discoloured bark or wood taken

from the edges of a diseased area. It wan found that the

gum itself could not, as a rule, transmit the infection—a fact

which is held to account for the failure of inoculations

carried out by previou.s workers. Two forms of the disease

were distinguishable: one in which the outer layer of bark

was killed much in advance of the inner, and there was

some softening of the bark; and another in which the

killing of the inner bark lagged only slightly behind that

of the outer, and the bark remained hard as the areas

of infection enlarged. Both were proved to be caused by
fruit rot fungi familiar in California; the former by Botn/tis

vulgaris, and the latter by Fythiact/stis citrophthora. Inocu-

lations with the former showed that the lemon is affected

readily, the sweet orange less so, and the sour orange

scarcely at all.

TRKAT.MENT.

While the author has worked out a method of direct

treatment which has given promising results, he emphasizes
the importance of hygienic methods in preventing the

disea.se. The methods recommended when the disease wa.s

believed to be due to physiological factors have been fairly

successful in practice. They consist in keeping the soil away
from the bud unioiv, getting good drainage, using sour

orange stock for heavy soils, and high budded lemon trees

planted high for ;ill new plantings. A method of painting
the trees with neatsfootoil had also been adopted by growers;

but this has rcsult-d in damage to many trees, and is shown

by the author to encourage actively the growth of the Botrytis,

and to do nething to hinder the growth of Pythiacystis.

The direct treatment now recommended is a simple one,

though obviously dependent for its success on careful

manipulation. By means of a farrier's knife, or a knife bent

sideways into half a hoop and mounted in a wooden handle,

the patch of dead bark is cut out, carrying the cut an inch

or so outside the discoloured line. Where the bark is not

afTected down to thfcambium only the outer dead part is

scraped off. Where the diseased patch is too large for such

treatment, it is partly isolated by making a longitudinal slit

on each side of it. The area treated by any of these methods
is then painted with Bordeaux paste, for which the author

gives the following recipe;

BOKDEAl'.X I".\STE.

One pound of bluestone (copper sulphate) is dissolved

in 1 gallon of %ater in a wooden or earthenware vessel.

This can best be done by banging it in a .sack at the top of

the water. Two pounds of unslaked lime, slaked in about

igallon of water is then prepared. Stir together when cool,

making a light blue mixture about the consistency of white-

wash. If the mixture turns some other colour before being
apiilied, it is an indication that something is wrong. Mix
up fresh each day or two, as the mixed paste tends to

deteriorate with age. It may be applied with a large brush
as whitewash.

Exudation of gum may continue for some weeks, but
need cause no apprehension if, at the same time, signs of

the formation of new healthy tissue can be detected.

RECENT INTERESTING WORK
VEGETABLE PHYSIOLOGY.

IN

Experiments have been carried out with seeds of

Epilohiuin hirAutvm, which show that in water, and in the

dark, they germinate only very slightly, whereas under
otherwise the same conditions 98 to 100 per cent, germinate
when exposed to light. According to the Jownal of the

Chemical Society (June 1913), from which this information

is taken, the same effect as that produced by light can also

be attained by treatment in the dark with solutions of

proteoclastic ferments such as papayotin and trypsin, and by
low concentrations of acids (005N'. hydrochloric acid). It

appears, therefore, as if light acts in' mobilizing' the protein
of the seed.

Another investigation of a different kind but of equal
interest has been the study made in Florida of the enzymes
in the peel of oranges with a view to ascertaining whether

any change takes place in their nature or activity at a point at

which the fruit becomes suHiciently ripe for consumption.
The results of this work are briefly abstracted in the .Joiirnul

(if tin: Chiimral Society for July 1913. The peel has been
found to contain peroxidase, catylase and invertase enzymes,
but no oxidases. During ripening, the weight of the peel
decreases in relation to the total weight, whilst that of the

juice increases about equally in this relation. The total

amount of acid in the juice decreases only slightly, but its

concentration decreases considerably, whilst the sugar
increases both in concentration and in total amount.

Lastly, according to the issue of the above-mentioned

journal for August 1913, an investigator has been conduct-

ing further experiments in regard to the occurrence of

ure:i in plants. This substance, as is well known, is one of

the simplest amides, and is the chief nitrogenous constituent

in the liquid excreta of animals. Working with plant prepa-
rations obtained by ordinary expression or maceration in the

cold, the xanthhydrol derivative of urea was readily precipi-
tated. Urea has therefore been detected in Anpergillua

niptryPtuicil/iuiit glaiicum, carrot, potato, chicory, turnip,

green haricot beans, peas, lettuce, purslane, pumpkin, maize,
and a few others.
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WESr INDIAN DEVELOPMENT.

OPPORTUNITIES FOR ONION CULTIVA-
TION IN THE LEEWARD ISLANDS.

'i'here can be no question as to the reuiuneiative nature

of onion cultivation in the Leeward Islands, particularly
in Antigua and St Kitts; nor is there any doubt as to

the general suitability of the soil and climatic conditions

in these places. Some surprise therefore may be felt that

the area devoted to this crop is not greater than it is.

According to the report of the Agricultural Superin-
tendent, Antigua, there were in that island during 1911-12
about 55 acres planted in onions, which is a somewhat small

area, considering the circumstances that with few exceptions
the land in Antigua is very suitable for growing this

crop, and that the crop has, so far, suffered from no
serious pesta and diseases. Moreover, the onions raised in

this island have generally fetched high prices abroad.

However, from the fact that the seed imported for the

1912-13 crop amounted to 232 lb.— the largest ever received—it is gratifying to be able to expect that during the past

year in Antigua a very considerable extension of this cul-

tivation has been made.

In the island of St. Kitts, on the other hand, there are

not the same indications of development as are seen to exist

in Antigua. Although small areas in St. Kitts may be found

planted on estates here and there, very little consideration is

given by planters and small growers to what is, undoubtedly,
a very paying and reliable subsidiary crop. The report of the

Agricultural Superintendent for 1912-13 shows that plots at

the Experiment Station have yielded produce worth at the
rate of £37 per acre—-a result which should help to attract

that attention which the industry deserves.

The reason for the general reticence towards onion

cultivation, particularly in St. Kitts, is entirely due to the

want of an established outside market. It is true that from

Antigua the exports of onions to Canada have of recent

years shown a considerable increase (during 1911, Antigua
exported onions to Canada worth .SI, 877, which rose in 1912
to .^4,401). Nevertheless, even in Antigua, difficulties of

transport and other questions connected with marketing have
been felt by the growers, from time to time, but the view

may be expressed that these difficulties of transport will dis-

appear after the commencement, at the end of this year, of the
new steamship service between Canada and the West Indies.

As far as Antigua is concerned, the growers in that island have
decided to push the industry, and to co-operate in order to

facilitate the export of uniform produce. Quite recently, an

organization known as The Antigua Onion Growers' Associ-

ation has been formally inaugurated. This Association has
decided to provide for the inspection of all onions shipped
by its members, also, an official brand or stamp, which
will be in the nature of a guarantee that the produce
exported is well packed, graded and dried. It is hoped
in this way to introduce a standard grade for Antigua
onions. The Association will makf it their aim to l)e kept
informed of the market conditions obtaining in the various
centres to which their onions are shipped, and attempts will

be made by means of judicious enquiry and advertisement
to extend the demand; whilst by co-operating with the Local

Agricultural Department (to which the
,
Association is

affiliated) it is hoped to derive lienefit from departmental
instruction and advice, as regards all questions bearing upon
production.

It would seem, therefore, in view of the improved
communication which will result from the new steamship'
service, and of the action which has just been taken
in Antigua, and the suitability of Antigua, St. Kitts and
even the Virgin Islands for onion production, that the time
is now at hand for giving the cultivation of onions the closest

attention, with the object of developing a greater trade in

this commodity between the Leeward Islands and Canada.

DOMINICA.
At present the island of Uoiuinica is steadily progress-

ing in prosperity; the high prices obtaining for lime products,
the steadily increasing acreage of bearing lime.s, the How of

capital, and the generally .satisfactory sea.sonal conditions—
all combine to produce an increasing amassment of wealth,
and a highly optimistic outlook. Mr. Tempany, B.Sc

, F.I.C.,

Superintendent of Agriculture for the Leeward Islands, from
whose report on a recent visit to Dominica these remarks
are taken, is further of opinion that the newly established

experiments with limes—in some respects the parallel of

the now well-known Dominica cacao manurial experiments—-

will, in all probability, throw a Hood of light on the soil

requirements of lime plants in J )ominica, whilst the success

which is attending etlorts to establish subsidiary cultivations

like vanilla and coco nuts should in time greatly strengthen
Dominica's agricultural position as regards general stability.
On one estate, in particular, con.siderable attention has been
devoted to vanilla and, at considerable expense, special

buildings for curing the beans have been erected.

Another progressive feature of the year, has been the

successful employment of the new ecuelling machine,
invented in Dominica for extracting lime oil. This machine,
:Mr. Tempany observed t-cuelling limes at the rate of about
20 barrels per hour, and extracting something over 2 oz. of

lime oil per barrel. In commenting on this rontrivance,
Mr. Tempany remarks: 'The main question appears to be

whether the market for oil of limes is likely to expand
sufficiently to allow of a largely increased production. It

must furthermore be remembered that a machine such as

this will, if further trials justify the opinion I have expressed,
almost certainly obtain a vogue in other citrus-producing
areas when it becomes known.'

It is now widely recognized that the maintenance of the

crop-producing powers of Dominica soils will depend chiefly

upon the continuation of a high average precipitation of

rain, and upon the preservation of humus in the soil. The

(juestion of maintaining the supply of humus involves the

intelligent combination of stock feeding, the utilization of

wild bush and the growth of leguminous and other cover

crops. The maintenance of the Dominica water-supply is

closely bound up with the preservation of mountain forest-

land. In the course of time extensive land developments
will almost certainly take place, and during this development
the greatest care will have to be exercised, and possibly
action taken to prevent the sacrifice of the natural advantages

just referred to, which are essential to the island's

rainfall.

The Financier (September 29, 1913) contains a full

page article dealing with the Imperial Department of

Agriculture for the West Indies. This article, which is based
on an interview with the Imperial Commissioner of Agricul-
ture during his recent visit to England, reviews the present

agricultural position in the British West Indies and the open-

ings there for capital.
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MARKET REPORTS.

London.—The West India Committee Ciroolak,

October 21, 1913; Messrs. E. A. de Pas.s <vr Co.,

October 10, 1913.

Aerowroot— 2jjd. to 4Jd.
Balata—Sheet, 2/10; block, 2/Oi per ft.

Beeswax—No quotations.
Cacao—Trinidad, tliS/- to 77/- per cwt. ; Grenada, 63/-

to 69/-; Jamaica, 62/- to 68/.

Ooffee- -Jamaica, 55/- tu 95/6.
Copra—West Indian, £31 17.<. 6('. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, ni> quotations.

Feuit—No quotations.
Fustic—No quotations.
OlNOER—Quiet, SO.'i. to 62s.

Ibinolass—No quotations.
Honey—27s. to 38,v.

Lime Juice—Raw, not in rei|uest: concentrated, £29 10.s.

to £32; otto of limes (hand-pressed) 14/.

LoowooD—No quotations.
Mace—1/6 to 2/6.
Nutmegs—4id. to 6^d.
Pimento— 2.

;':_.f/.
to 2!fjd.

Rubber—Para, fine hard, 3/2; fine soft, 2/11; Castilloa,

1/9 per ft).

Rum—Jamaica, 2/6 to 5/- per gallon.

New York.—Messrs Gillkspib Bros, di Co., October

17. 1913.

Oacao—Caracas, 14|c. to 16c.; Grenada, 14c. to 14Jc;
Trinidad. 14c. to 14Ac.; Jamaica, 12|c. to 13^c.

Coco-NCTS—Trinidad and Jamaica, selects, $40'00 to $41 '00;

cnlls, 125-00 to $26-00 per M.
Coffee—Jamaica, lljc. to 14c. per ft.

GiKOER—8ifc. to ll|c. per ft.

QoAT Skins—Jamaica, 48c. ; Antigua and Barbados, 44c. to

47c. ; St. Thomas and St. Kitts. 42c. to 44c. per ft.

Qeape Fruit—Jamaica, $2-75 to $3-50.

Limes—No quotations.
BIaoe—48c. to 66c. per ft.

Nutmegs-no's, I'-'c. to 12^0.
Obakoes—Jamaica, $1'75 to $3*25.

Pimento— 4|c. per ft.

Sugar— Centrifugals, 96*, 3-42c. per ft.; Mnscovados, 89*,

2-92c.; Molasses, 89°, ^2-67c. per ft., all duty paid.

Trinidad,— Messrs. GoKDON, Grant & Co., October 27,

1913.

Cacao—Venezuelan, $14-75 to J1600; Trinidad, $1400 to

814-25.
Ooco-NUT Oil—|ri6per Imperial gallon.
Ooffee—Venezuelan, 15c. per ft.

Copra—$5-25 per 100 ft.

Dhal—$4-60 to $4 '75

Onions—$2-30 to $2 -40 per 100 ft.

Peas, Split—$ti 00 to $6-25 per bag.
Potatoes—Englinh, $240 to $250 per 100 ft.

Rice—Yellow, :<5 :!5 to $540; White, $4-90 to |4-95

per bag.
SroAB—Americnn crashed, no qnotations.

Barbados,—Messrs. James A. Lynch <{[ Co., Ltd..
November 1, 1913; Messrs. T. S. Garraway A
Co., October 2.5, 1913.

Arrowroot—$5-25 to $6-50 per 100 ft.

Cacao—$Uo0 to $15-00 per 100 ft.

Coco-nuts—S24 00.

Hay—$1-50 to $1 60 per 100 ft.

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

Molasses—No Quotations.

Onion.s—$1-89 to $2-75 per 100 ft.

Peas. Split—$5-50 per bag of 210 ft.; Canada, $4 00
per bag of 120 ft.

Potatoes-Nova Scotia, $2 75 to $3 60 per 160 ft.

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

SuoAR—American granulated, $4-00 per 100 ft.

British Guiana.—Messrs. Wieting a Richtkr, October

25, 1913; Messrs. Sasdbach, Parker & Co
,

October 10, 1913.

ARTICLES.



THE AQRICULTURAL NEWS.

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. I'ost free, Is. '2d;

Volume!) II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where.'complete. (Ill, 2.

IV. 3; and V, 2 and 3 rare out of print.)

Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and

Tobago, by A. K. L'ollens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph -lones and G. A. Jones: Notes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc, F.C.S.;
Rubber Cultivation, by Dr. P. J. S. Cramer; Miscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farni Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

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

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

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

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canea at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2d.; in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Peats. Price 4d.

in 1902, No. 19, price 4(f.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yama. Price 2(i.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d ; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2<l.

in 1905-7, No. 49, price 6d.
;
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Agricultural Bias in the Teaching of

Subjects other than Science.

^^[^W^HOSE who have had experience in the

(Z^ ^J^ teaching of agricultural science will know

^5feo^that, although a student may possess a fair

knowledge of a subject like elementary geometry,
the possibility of his applying it in the field and

garden is generally very remote. Thi.s circumstance

is to be regretted for two reasons:
firstly, because

it means a waste of latent power: and secondly, because

it shows that an agricultural bias is seldom if ever

given to the teaching of subjects other than science in

agricultural or rural secondary schools. It is com-

monly believed by the general public, that the

best that can be done in secondary schools is to

establish an agricultural science side, the influence

of which is not to permeate the whole school, bub

merely the handful of pupils who, by means of

various inducements like scholarships, have been

tempted to join it. That is a great mistake. In

a rural secondary school, agriculture, mathematics
and languages should constitute one organic whole. lb

is not intended to imply that the teaching should be

made 'utilitarian' in the commonly accepted sense of the

term—namely the sacrifice of brain exercises for useful

'tips'
—but merely that the student should be led to

think in an agricultural 'atmosphere' in an enlightened
and original manner.

Agricultural bias can be quite easily given ta

subjects which seem far removed from agriculture. In

the teaching of English, for instance, a list of subjects

for composition may include a fair proportion of ones

pertaining to agriculture
—not necessarily, nor indeed

desirably, agricultural subjects which demand for their

treatment a vtry special technical knowledge, but

general rural subjects like the uses of cotton, the culti-

vation of the sugar-cane, or, for students who are

capable of dealing with more philosophical questions,
the advantages of Land Settlements and so on. How
many boys in a West Indian secondary school could

write a good intellectual essay on any one of

these questions? And yet these subjects bear upon
immediate surroundings, and are features of environ-

ment about which the student ought to be taught to

think, and to observe.

With geometry, as has already been intimated,

a pupil may be thoroughly versed in elementary
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principles, and yet, in the school garden, fail to

apply them. He will proceed, for instance, to deter-

mine the area of a bed which is, in form, a paral-

lelogram, by the same rule that he would use to

calculate the area of a rectangle. This, of course, is

partly due to innate carelessness, and to the mistaken

idea that it is only necessary to be accurate in the

schoolroom. That it is not always due to careless-

ness is shown by the frequent occurrence of similar

misapplications of geometrical knowledge even amongst
adults engaged in agricultural practice who might
be expected to know better.'. If, in teaching men-

suration in a rural school, the diagrams drawn upon
the board were stated to represent so many garden

beds, and the imagination of the students sufficiently

warmed to think of the forms as beds, they would

be taught not only the rules of mensuration, but also

that these rules have a very useful application in

agriculture. Another matter of importance in the

same connexion is the question of appro.ximation.

A sound idea of approximation is of the very greatest

importance in agriculture. By this is meant a proper

realization of the degree of accuracy required in differ-

ent operations and of the limit of experimental error.

This should be taken into consideration also, in the

teaching of algebra ami arithmetic.

We now come to languages, and the Classics may
be considered first. In the tropical Colonies where

one may say all secondary schools have to consider

agricultural education, the study of Latin and Greek

should on no account be entirely dispensed with. It

must be remembered that the Tropics comprise new

countries: they possess at present few well built towns,

no national monuments of science, art, war, or religion to

excite the youthful pride, or traditions, to inculcate

high ideals and public spirit. Most of this, like the

food we eat, has to be imported, and some of it, at

least, should come in the form of (Jreek and Latin.

But as well as their value in the above respect, the

dead languages afford disciplinary training, assistance

in the study of biological terms, and also, incidentally,

most instructive lessons in the agriculture of ancient

times.

To call n]nm the modern languages to assist in

educating agriculturally is, af course, a necessity; for

whilst the study of classical literature in these lan-

guages is to be encouraged, there is, it is maintained,

little reason why the pupil's vocabulary should not be

extended to include the French and (Jerman or even

Spanish e(iuivalent3 for English agricultural and

scientific terms. This, in after-life would enable,

foreign scientific literature to be read and sought

after. Ability to do this is, as is well known, a neces-

sary requirement in many of the higher examinations
in science.

(Geography is t9 be regarded of the highest value

in a liberal agricultural education. It enables the

student to compare his own surroundings with those

of others; he sees the advantages of transport and
communication and learns what are the centres of

production of raw material and the markets for

the same. The inJiuence of climatic conditions can

be studied, and the changing distribution of capital
and labour carefully followed. He finds eventually,
that his father's estate and the nearest market is not

the whole world, but a unit in a huge system of pro-
duction and consumption.

There seems little more to be siid except from the

headmaster's pomt of view. Before considering this side

of the subject, it may be well to summarize the views that

that we have attempted to express in the foregoinor para-

graphs. In secondary schools.situated in agricultural com-

munities, it is not sufficient to educate agriculturally by
means of agricultural science alone, but through the

medium also of the whole curriculum. This does not

mean that a change in the present syllabus of work
would necessarily have to be made, but simply in its

form of presentation. There should, however, be

no essential dirt'erence in such a school bet'Aeeii an

'agricultural' boy and a boy not denominated by this

term. The education should be sufficiently liberal in

a rural school to allow of a boy in after years taking

up an urban occupation, for which by nature he may
be especially fitted: and similarly che education in an
urban school should be liberal enough to ec|uip a boy
for a country life, if he turns out to be particularly

adapted for it. Hence, from the headmaster's point
of view, the only difficulty should be in obtaining
a staff capable of instructing along the lines wo
have suggested. This difficulty seems in no way in-

superable, provided the want is properly advertized and
the instruction that is demanded, adequately paid for.

The adoption of the above suggestions would be greatly
stimulated by a slight modificatiou in the form of

the questions set by examining bodies, and it is hoped
that within a reasonable period of time, examining
bodies like the Cambridge University Syndicate will

see fit to take the above principles into account in the

presentation of questions, and even to some extent in

regard to a general uioditication of the syllabuses, par-

ticularly for Coloniai schools, just as this admirahlia

examining body made, ten years ago, the syllabus in

botany harmonize with existing tropical conditions.
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DOMIXICA: REPORT OX Till-: AGRICUL-
TURAL DEPARTMEXT, I'.il.i-l-;.

This report, which is now being distributed, shows that

the weather in Dominica during 1912- 13 was, unlike that of

the previous year, generally fine and the rainfall considerably

below the average. From an agricultural point of view, the

climatic conditions were very favourable throughout the

Presidency.

Work in the Gardens and the nurseries receives atten-

tion first in the report. It is interesting to note that the

collection of coniferous trees continues to thrive satisfac-

torily. As well as being ornamental, these trees are of

cocsiderable economic value as a source of hardwood and

resin, and as wind-breaks, though up to the present these

trees have only been grown experimentally and not for

economic purposes in Dominica. It is suggested in the

report that other species might be introduced.

EXTENSION OF ARE.\ UNDER c'lKFEE AND VANILLA.

The total number of economic plants distributed from the

Gardens during the year under review was 75,146 as com-

pared with 76,363 in 191112. The distribution of lime,

grapefruit, and particularly coffee plants shows a great

increase; a reduction has occurred, however, in the number of

Para rubber and vanilla plants sent out. Planters appear to

be holding back rubber planting until it is seen more defin-

itely what the tapping returns per acre are going to be. The

current prices of plantation Para may also be e.xerting some

influence in this respect A considerable extension of the

area under vanilla is likely to follow the success which has

recently attended efforts in regard to the curing and ship-

ment of this minor product.

In connexion with the above references to rubber,

attention may be called to the section dealing with Castilloa

elustira. Eight quarterly tappings have shown that this tree

does not give satisfactory returns in Dominica—a negative

result of great importance. On the other hand, much

success has followed endeavours to cultivate Eucalypts in

Dominica. What is required, from the economic aspect,

are species suitable for growing in exposed situations for

the provision of cordwood for fuel in the manufacture

of lime products. Ewali/ptus > oticornis, E citriodora,

E. ri'dis, E. roslmta, E. coriiv.ta, amongst others, will

answer this useful purpose.

MYCOLOOICAL INtOK.MATION.

Turning to the subject of fungus diseases and their

control, the report provides valuable information on several

interesting points. The so-called stem canker disease is due

probably to physical causes—chieily occasioned by exposure.

The black root disease, on the other hand, is induced by

fungus {Rosdlinia si>. ), which spreads by means of spores

above ground, and by thf aid of mycelium below. Red

root disease (Sphaerostillif sp.) also infects by means of

mycelium in the .soil, and possibly by spores also. In the

case of all these troubles remedial and preventive measures

are given, but there is no doubt that the harmfulness of the

diseases i.s greatly accentuated by a wet season. Drainage
and the application of lime help to counteract this climatic

encouragement.

HKill I'lIIUKS AND in(;eeased e.kports.

Progress in the chief industries of Dominica coniimies

to be satisfactory. Evidence of the confidence of ca[)itih-t8
in the staple cultivation—the lime industry

— is shown by
the development of planting during the past .six years.
Within that period no less than 326,000 lime plants have

been sold from the (lovernment nurseries to local planters.
The exports of lime products are equally encouraging. As

against 311,377 gallons of raw lime juice shipped in 1911,

508,766 gallons were exported in 1912. This increase was

chiefly occasioned by a growing demand for the commodity
in Canada The exports of citrate of lime, however, fell on
account of the above increase. The demand in London for

citrate of lime is firmer than that in Canada for lime juice,

and it may be prophesied with a fair degree of confidence

that a few years will show a steady increase in the shipments
of citrate of lime to the United Kingdom.

The exports of fresh limes show a slight increase.

Proper marketing methods are vital for the maintenance of

this industry. If the current tendency to ship inferior grades
continues, the excellent demand which now exists is bound
to fall off. The appointment of a representative of a Xew
York firm in Dominica has served a useful purpose in this

respect.

Lime oils continue to command excellent prices, and

satisfactory progress in the future is indicated in regard to

this branch of the citrus industry. Of a special interest in

the present connexion is the new ecuelling machine invented

in Dominica for the extraction of lime oils. This invention

when it becomes known is likely to be employed very

extensively in all citrus-growing countries.

EDUCATION AND EXPERIMENTAL WORK.

Efforts connected with instruction in agricultural matters

have met with very great success. The Prize holdings

Competitions of past years have had a solid infiuence on the

peasant's point of view, as is evinced by the circumslancc that

advice is followed, even solicited, without any immediate

encouragement in the form of money prizes. In regard to

the instruction of agricultural pupils at the Botanic Gardens,
the report shows the existence of a satisfactory standard.

Good work in the face of certain diflSculties is also being done
in regard to science instruction at the Grammar School.

The section of the report dealing with the special

investigations of agricultural otticers contains the report of

the select committee appointed by the Legislative Council to

enquire into the subject of the necessity for experiments on
lime cultivation and manuring. The Council is advised in

this report to vote the necessary funds for carrying out these

investigations, particularly in the direction of selection work.

The Dominica cacao manurial experiments, which have
attracted so much attention in different parts of the Tropics,

again show that great financial benefit accrues both on low-

lying and on hillside lands from mulching, and to a some-
what less extent from the application of cotton seed meal.

The average of six years' continuous trial shows that the

application of mulch produced a mean increase of yield

amounting to 725 B). of cured cacao per acre If it is assumed
that cured cacao is worth Qd per ft), and that the cost of

application amounts to 60s. per acre, then the net profit

resulting from the application of the manure is 302s. 6(/,

per acre.
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FRUIT AND FRUIT TREES.
of the world, though it is obvious that this species must be

mucli more promising for use in lireeding hardy citrus hybrids

than, for instance, the trifoliate orange.

THE HYBRIDIZATION OF CITRUS
FRUITS IN FLORIDA.

The successful hybridization work of W. T. Springle
is well known to horticulturists. Quite recently the

American Breeder's Magnzine (Vol. IV, No. 2) contains

a paper by this author on the crossing of different kinds of

citrus fruits, mainly with the object of evolving cold-resisting

hybrids. Similar work would be of value in the West Indies

for the production of citrus crosses possessing good keeping

qualities (for transport), and disease-resistant characters.

The most important achievement in the history of the

Florida work was the effort made in 1897 to originate hardy
citrus fruit by crossing the common orange with the hardy
Chinese Citrus irifoliata. Out of 212 crosses three fruits

were secured which yielded thirteen true hybrids When
the.se fruited ih^-y turned out to be a new type of citrus fruit

and were named the citrange. This fruit varies greatly in

size, shape and colour, but has always an abundant acid

juice of an aromatic and slightly bitteri.sh taste. Citranges
are cold-resisting plants. One kind of citrange contains a peel

which does not have the disagreeable odour that is common
to the rind nf most. The tree of the citrange itself-— particu

larly the rusk kind—is very ornamental, being loaded in

Florida with white blooms in spring, and with brilliant red

fruitb in autumn. The rusk is the most prolific of all the

citranges and the most precocious, frequently bearing the

third year after budding. The Willets citrange is interesting,

in view of the fact that it exhibits a tendency to freakishness

in fhape, becoming sometimes a mass of finger-like segments.

At the same time that the original citranges were made,
another hybrid was produced between the tangerine, orange
and grape fruit. The resulting fruit was also of a new type
and was named Tangelo. Although subject to great variation,

tangelos show little of the grape fruit and almost nothing of

the tangerine, but are in effect new types of oranges having
a greater variability as to size and colour, and having as

a rule more sprightly flavour, in this respect approaching
somewhat to the grape fruit. There can l>e no doubt that

the hybrids called tangelos constitute an important source

of new and improved citrus fruits for commercial culture.

West Indian readers will be interested to learn that

another new type of citrus fruit is the limequat, which

Swingle originated in 1909 by crossing the common West
Indian lime with the kumquat orange. As the author

remarks, there is no need to point out that the lime is, of all

the commonly grown citrus plants, the most delicate. In the

hybrid limequat this delicacy is found to have disappeared
to a considerable extent. I^imequats vary in size from that

of a large orange to that of a small lime The skin is thin,

and of agreeable aroma and flavour. The degree of acidity
varies greatly.

In conclusion, reference may be made to the impor-
tance of a thorough knowledge of the wild relatives of any
cultivated group like the citrus family. The full force of tliis

statement is appreciated by a consideration of the case of the

'desert lime' or 'desert lemon' (At<ilantia glauca [Lindl.]

Benth.), vrhich was found growing in the icebound regions
of Australia. Here was the hardiest of all the evergreen
citrus trees; nevertheles.» until within quite recent years it

failed to attract the attention of plant breeders in any part

A PHILIPPINE BANANA COLLECTION.
It is interesting to record that the IJureau of Agricul-

ture, Manila (see Philippine Reriew, 1913,) has decided

to make a collection of the some 276 varieties of bananas
and plantains that have from time to time been recorded,
with the object of determining which varieties are best suited

for home use, which for commercial export, and which for

manufactured products
—

'figs', 'flour', 'coffee', 'chips', etc.;

also with the object of working out the synonomy of the

varieties.

One reason why the work has not been started before

by older established departments appears to be the ditfi-

culty that was thought to exist in regard to the transportation
of planting material. It is now certain, however, that there

are at least two possible methods of sending banana roots

over practically any distance— for instance, from Porto Rico

to the Philippines: the Wardian case method of transportiag
small living plants in a ventilated glass covered shipping

box, and the dry root method of packing the bulb-like

base of the sucker in a ventilated package of mailable size.

The investigation, contemplated will prove decidedly

interesting. In order to know just what sorts should be

propagated on a large scale for distribution, it is necessary
that comparative tests be made, including as many native

and introduced varieties as possible; except by doing this,

it is practically impo.ssible without spending a great deal

of time and money in travelling, to say definitely just
what are the synonyms of any given variety. It is stated

that it will never be possible perhaps to collect all the 2-50

to 3-50 kinds of bananas in one experimental plantation; but

if the planters and horticulturists and botanists of the

Tropics will lend their assistance, we shall soon have a col-

lection of these fruits as the basis of actual information,
which will be a land mark in the history of tropical
horticulture.

It u)ay be interesting in conclusion to refer briefly to

the subject of the origin of bananas. The concensus of

opinion is strongly in favour of the Indo- Malayan region as

the home of at least a large part of the Musas. Tropical
Africa contains a great number of wild and semi-cultivated

species and varieties besides a considerable number of

cultivated sorts, which very evidently have been introduced

from the Indo-Malayan regions. Throughout the Malayan
Peninsula, Assam, and the back districts of Siam and Indo-

China, there are probably a large number of little-known

species and varieties of wild and semi cultivated sorts.

Some of these were undoubtedly the parents, .so to speak,
of the varieties now under cultivation throughout the

Tropics.

Von der Meden it Co., of Mark Lane, London, have

placed at the disposal of this Oflice interesting statistics in

regard to the shipments of Rritish West Africa and San
Thome cacao. The largest supplies of West African cacao

arrive between November and February During 1912-13,
the largest receipt for a single month from West Africa was

9,!s00 tons during December. This is greater by over 1,000
tons than the amount .shipped during the same month of

the previous year, and very much above amounts received in

England during former years.
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LIVE STOCK NOTES.

Epizootic Lymphangitis. - This disease of horses

is common in most of the West Indian islands, in some of

which it is known as erysipelas. The disease, which is

a contagious one, was very prevalent during the South
African war. More recently in l^ganda it has been con-

sidered necessary to include epizootic lymphangitis amongst
the diseases of the Cattle Disease Ordinance, Uganda, 1902.

An account of the disease was given in the West Indian

Jiullelin, Vol. XII, p. 72. In addition to this information,
leaders of this journal will be interested to learn that, accord-

ing to the Eiperiment Illation Record (Vol. XXVIII, No. 8),
the disease has been successfully treated with neosalvarsan.

'.Six of seven cases of epizootic lymphangitis to which
I'o grains of neosalvarsan to 250 cc. distilled water was
administered intravenously were completely cured, and the
author [E. Hondemer] thinks that the .seventh horse, which
was nearly cured would certiiinly yield to a .second injection.'

AGRICULTURAL ENGINEERING.

STUDIES OF INHERITANCE IN HORSES.
Since 1787, the Tiakehnen stud, in (Jeiniany, has

been the centre for producing Kast Prussian pedigree
half-bred horses. Analysis and the comparative study
of the pedigrees show that the best breeding results

were obtained by in breeding.
The selection work has included systematic observa-

tions on the transmission of hereditary characteristics,
and the following extract, taken from an article on the
Trakehnen investigations, published in the Monildi/
BidUtin of Agricultural Intelligence and Plant
Diseases (September 1913), shows some of the

interesting and inipoitant facts that have been brought
to light. Mendelian inheritance of coat colour is dealt
•with first:—

White is dominant over all other colours in horses;
a white horse can only be obtained it one of its parents is

white, but white horses when mated do not always produce
white offspring. ( 'hestnut is always a recessive colour. Bay
is recessive as regards white and dominant as regards
chestnut.

It is, however, not possible by means of Mendel's theory
to foretell which colour will prove dominant. According to

the writer, more light is thrown upon this question by an
examination of the animal's pedigrees. Thus he cites instances

of great power of coat colour transmission taken from the

breeding records of Trakehnen and based on colour pedigrees.

Contrary to the opinion of Von Ottingen. the writer consid-

ers that a bla(^k coat can l>e transmitted with a fair amount
of constancy. The writer attributes the presence of white
hairs to the use in in-breeding of white horses.

In conclusion, the writer has examined all the Trakehnen

breeding material from the point of view of the transmission
of hereditary defects. His observations have led to the con-

clusion that a pathologic fold of the eyelids is hereditary.
The transmission of this defect seems to be more marked in

the maternal line. At Trakehnen, periodic opthalmia was
found to be hereditary in some cases, and not in others.

The writer considers that tick is hereditary and can be trans-

muted by animals which have not got the disease.

Roaring was also proved to be hereditary. Spavin,
navicular disease (Schale), and broken windedness were not
transmitted by animals which are much affected by them. It

seems that there may be a predisposition in foals to paralysis.

A NEW PUMP FOR ESTATE WORK.
This pump is distinguished by its extreme simplicity,

by the facility with which it can be set, and by its perfect
uniform action.

>/>./

The Monthli/ Bidletiii. of Ayriadtwral Inteliigence aiui
Plant Disease!? (September 1913) describes the mechanism
as follows:—

'It consists, as may be seen from the annexed figures, of
a cylindrical body closed on two sides by plates, one of
which bears the suction pipe and the other the forcing pipe.
Within the body revolves another cylinder, in each of the
faces of which a deep groove is cut at right angles to the one
at the other end, and a block of metal like a water tight
piston slides in each of the grooves. These blocks are
traversed and driven by two diametrically opposed excentrica
fixed on the driving shaft, which occupies a slightly
excentric position towards the axis of the cylindrical body
of the pump.

'Fig. 1 is a section of the apparatus showing the arrange-
ment of the working parts. Fig. 2 is a perspective view of
the movable parts.'

Electricity ajid Crop Production.—Aa
interesting article appears in the Journal of the Board of
Agriculture (October 1913) on electricity and crop produc-
tion, liecent experiments have shown that the immediate

problem is the provision of a genuine control area, for a control
area unaffected by the discharge cannot be obtained within
hundreds of yards on the leeward side of the electrified area. It
has been decided to use screens of galvanized iron wire but even
then the discharge will probably have to be stopped whenever
a strong wind is I 'lowing from the electrified area towards
the control. It is added that these experiments must be

continually accompanied by purely physiological work in the

laboratory for the purpose of determining accurately the
effect of electrical discharge upon each plant function, such
as transpiration, photosynthesis and the like.

Much satisfaction has accompanied the employment of
lead labels in the Botanic Gardens, Grenada. These are
ma<le with letter punches. In a recent communication, the
Superintendent of Agriculture, Grenada, points out that the
set of punches is very useful for making indestructible labels
for bags of soil, plant specimens, etc.

Incidentally the employment of these labels has proved
cheaper in the long run than using wooden ones, t^oma
arrangement is required to ensure a perfectly neat etlect.
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COTTON. SUGAR INDUSTRY.

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

•write as follows, under date November '>, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report the -sales of West Indian Sea Island

cotton have been confined to about 100 bales St. Croix 15d. to

Hid., 30 bales Virgin Islands l'>d. to lUhd., about 10 bales

superfine St. Kitts at 2\d. and a few stains at \0d.

The American Carolina crop appears to be a good one

this season and 'Extra Fine' ia oflTering from Charleston about

IM. This cotton will compete seriously with all West Indian

cotton which is not superfine in staple.

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

Sea Island cotton in the Southern States, for the week

ending November 1, is as follows:—
There has been some demand for export during the

past week resulting in sales on a basis of: Extra Fine

26c
, Fully Fine 24c., and Fully Fine ofl" in preparation

at 20ic. to 21c. At these prices the Factors are will-

ing to continue selling, but refuse to make any further

concessions. From now on the receipts will be larger and

atlbrd a good offering stock from which we will be able to

buy satisfactorily.

No sales have been made as yet of Planters' crop lots.

We quote, viz.,

Extra Fine 26c. =
14|rf. c.i.f., ife 5 per cent.

Fully Fine 24c. =
13Jrf. „ „ „ „

Fine 22c. to 23c. =
12fd. to ISJrf. „ „ ,, „

Fully Fine off!., „, _ ,,
in preparation j

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre tip to November 1, 1913, were

2,S.S.i bales, S,32.S bales, and 96-") bales, respectively.

Condition of Peasant Cotton Growers in

Antigua •—At the suggestion of the .Superintendent of

Agriculture for the Leeward Islands, the Agricultural

Superintendent, Antigua, has made an inspection of the

peasant cotton cultivation in that island. The area under

this crop was found to be unexpectedly large; exact figures

are not available, but at a very rough estimate it is believed

that the total area in the two districts situated in the English
harbour quarter approaches 300 acres.

The most important question attendant on peasant cotton

growing is the provision of Paris green for the control of the

cotton worm. Most of the importers obtain the poison in

packages containing 14 1b. and upwards. Merchants are

naturally unwilling to break these packages for the purpose
of retailing small amounts, but recently, owing to the special
conditions of the case in Antigua, a firm is retailing London

purple loose at 9rf. per B). The Superintendent of Agriculture
laid the suggestion before the Government that Paris green
and London purple should be provided on the credit system.

Apparently arrangements have been made to carry this

suggestion into effect. A special leaflet has been issued

containing instructions in regard to the working of this

credit system.

EFFECT OF THE NEW AMERICAN
TARIFF.

In the Ji'fi'rmiiioi'iil Sutjar Juvrnal for October 1913,
some surprise is expressed at the small amount of attention
which the l,ovi$iana Planter has given in recent issues to
the impending catastrophe which sugar growers have to

anticipate in America. Expectations are amply fulfilled,

however, in the Louisiana Planter for October 11, 1913,
where a large amount of space is devoted to the eflfect of

the new tariff on the sugar industry. It is pointed out that
the United States consumes nearly one fourth of the sugar
produced in the world. Consequently sugar legislation in

the United States is regarded with extreme interest through-
out the remainder of the sugar world. As is well known,
all duties except the Dutch colour-standard duty will not
be removed until March 1, 1914. The journal referred to

above describes in the following words the effects which
it will have upon sugar producers during the coming four
and a half months.

'We can see that the first impulse given to sugar
producers by the changed conditions would be to expedite
the sale of the 600,000 tons of domestic beet sugar,
which in order to receive the present protection of l-348c.
must be needed by consumers and must have passed
into the hands of practical consumers by March 1, IS 14,
but four and a half months distant. Next will come the
Louisiana crop, the marketing of which will begin about the
first of November, which may add 300,000 tons to the beet

crop sugar as stated, and then Hawaii will do what it can
with its sugars during this short space of time, and Porto
Rico will doubtless make strong eflForts to begin its campaign
early, and to carry it on with all possible rapidity to come
within the limits of Man h 1. The aggregate of these
four privileged crops, Louisiana, the domestic beet, Hawaii
and Porto Eico, will reach one half of the annual consump-
tion of the United States for the year, and its marketinsj

through the next four month.*, based upon the present
Dingley tariff rate, as reduced by tJie Cuban reciprocity, is

a practical impossibility.'

lender the existing law, refined sugars in America are
taxable at the rate of -S^ 1,000 a day protection to a sugar
refinery turning out 4,000 barrels of sugar.

It may be added, further, that the Cuban sugar crop
is expected to control American values, for this country can
send in 96° test at a cent a lb. duty and pure white sugar
at 1 09c. per lb. duty against l-46c. per lb. duty under the

existing system. In other words, Cuba can send in pure white

sugar at less than one-tenth of a cent per ft), greater duty
than 96° test.

Another article i^^the Louisiana Planter puts forward

suggestions for meeting the changed condition in the sugar
business in Louisiana. CJreat importance is attached to

CO operative sale of while plantation sugar by the growers
themselves. This sugar, it is stated, should be packed in 5
or 10 B) cartons and advertized in most of the popular papers
having a wide circulation. Similar action should be taken in.

regard to molasses. This should be packed in from 1 pint
to 1 gallon tin cans, thoroughly advertised as 'Pure

'Louisiana Molasses'—without the addition of glucose made
from corn.
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RUBBER INDUSTRY. VEGETABLE OILS.

QUALITY OF PARA RUBBER FROM
VARIOUS PLACES.

A number of samples of Para rubber have lately been

reported on in the liidletin of the Lnjierial Institute (July-

September 1913). These came from Ceylon, India, Southern

Nigeria, British Guiana and Papua. The following is

a summary of the report.

The samples from Ceylon consisted of a number of

biscuits and represented rubber prepared from a row of trees

tapped at intervals of one, two, three up to seven days

respectively. A few of the biscuits were rather weak but, on

the whole, jiood. Chemically, the rubber was of very good

quality (96 per cent, caoutchouc), but it is of interest that

the rubber obtained by tapping at intervals of three to seven

days contained a little more caoutchouc than the rubber

obtained by tapping every day or every other day.

The samples received from Burma showed considerable

variation for plantation rubber. In general, the percentages

of resin and protein were a little higher than is usual, and

in these cases the amount of ash was e.xcessive.

The Southern Nigerian biscuits were composed of well

prepared smoked rubber, and possessed very good physical

properties. The brokers report on these samples seems

eminently satisfactory. The biscuits were classed as fair

average quality and valued at about -is. \Qd. per H). in

London, with fine hard Para at 4s. lOlrf. per R ,
and smoked

plantation sheet at 4s. 8rf. to 4s. llrf. per lb. It is stated

that consignments of similar character would realize very

good prices in the market. The difficulty at present is, of

course, to say what is 'of similar character'.

BRITISH i^UI.^N.^.

A sample of Para rubber biscuits and one of scrap

rubber were received from British Guiana. The biscuit

rubber was rather weak, but considering the age of the trees

(four and a half years, 18 inches girth 3 feet from ground), its

physical properties must be regarded as quite satisfactory.

The scrap rubber was also rather weak. Chemically, the

biscuit was very good, but the scrap contained rather more

resin, protein and ash, and consequently, the percentage of

f-aoutrhouc was lower. The biscuit rubber was valued at

about 3s. per fc. in London and the scrap rubber at about

2s. 6(/. per lb . with fair average quality plantation sheets or

biscuits at 3.^. \\d. to 3s. 2Ul. per tb., and fine hard Para at

3«. %\d. per ft.

llevea '>rasiliensis has only just come into bearing in

the territory of Papua, but the report on samples of this

rubber received at the Imperial Institute in November 1912

shows that Papua can produce rubber equal in quality to

that of'fine hard Para. The rubber was in the form of large

thin sheets of pale brown colour; it was clean and very well

prepared. The physical properties of the rubber were

excellent, whilst analysis showed the quality to be exceed-

ingly good also. Examined by brokers, this rubber was

valued at 4s. per Si. in London, with fine hard Para at

-3s. 1 Id. per lb., and average plantation sheets and biscuits

at 3s. lOJd. to 3,s. U^d.

The prospects of the cultivation of Hevea 'jtusiliensis

in Papua, therefore, appear to be exceedingly promising.

PULZA OIL.
Under this name a considerable industry is carried on

in the Cape de Verde Islands in the oil obtained from the
seed of Jativphu Vun-as, a Euphorbiaceous plant, commonly
known throughout the West Indies as the Physic nut.

According to information received from Kew, about 350,000
bushels of the seed are gathered and exported annually to

Portugal where the oil extracted is called purqueira oil and
is used principally for burning. In Briti.sh commerce it is

usually known as seed oil.

The expression of the oil is performed in the dry, oa
seed slightly crushed; 1,000 lb. of seed gives 040 lb. kernels

which yield 260 lb. of oil. The industry is carried on most

extensively at Lisbon. The decorticated seed contains about
52 per cent, of this oil, which is a semi-drying oil and u.sed

for soap and candle making. The cake is unsuitable for

cattle food but worth about £3 per ton (1904) as manure.
The value during 1904 of the oil was £14, .5s, per ton (see
Bulletin of the Imperial Institute, September 1904, pp. 170
to 171, also i'jid 1912, p. 62). At the present time the

price would be much higher.
In connexion with the value of the seeds as cattle food,

attention has recently been drawn in the Journal of the

Board of Agriculture (October 1913) to the occurrence of

some cases of poisoning in Germany from the employment
of the seeds of Jatropha curcas. The information in ques-
tion refers to experiments both with the oil and seeds and
reviews the cases of poisoning. The observations are sum-
marized as follows: Curcas seeds contain (1) a poisonous

agent, curcin, which has no effect on blood globules in I'ifro,

but which does harm to blood vessels in I'iiv and, above

all, probably has a toxic eti'ect by lodging in important brain

centres (in the same way as ricin); (2) curcas oil: the

poisonous properties of this are due to curcanic acid produced
in an analogous manner to crotonic acid. In consequence of

its content of curcanic acid it is one of the strongest drastic

substances known, and when curcas seeds are taken internally,

the curcanic acid causes entero-gastritis both in man and
animals.

The above information is believed to be of special interest

in the West Indies in view of the wide distribution of

Jatropha curcas. In conjunction with the production of other

oils or oil-bearing vegetable matter like cotton seed, it might
be found possible to develop a pulza oil industry in tie West
Indies. Further information on the subject will be given in

the Agricultural News as it becomes available.

NOTE ON A LEMON GRASS OIL
FROM FIJI.

A volatile oil has recently been distilled from a plant ia

Fiji identified at Kew as Cymbopogon roloi-atus, Stapf,
a species which had not hitherto been used commercially for

the production of volatile oil. The oil has the remarkable

property, very unusual in an essential oil, of retaining its

characteristic odour after the soap in the making of which it

is used, has been kept for a considerable time.

It appears that in the 1913 experiments, 1,117 stools

gave 2,988 lb. of grass from which lO'Ol R). of oil were

obtained, or at the rate of 43"4 fib. of oil per acre. The
actual return per acre varies, but in Fiji the difference

between the value of the oil obtained and the cost of

distilling it should be at least £2 per acre per cutting. Two
cuttings a year may be depended upon, whilst three may be
made unless dry weather sets in for some time.
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NOTES AND COMMENTS.

Note on the Cacao and Coco-nut Markets.

Now that rubber has provt-il rather disappointing to

its supporters of three or four years ago, there is some

suggestion, according to Tlic World (October 7, 1913,)
of forming a market lo deal in the shares of various

companies producing coco-nuts and kindred material in

Trinidad and some of the other West Indian Islands. It

is claimed that in these districts the nuts grow to

a larger size than in the East. It would seem, however,
in view of the fact that the companies are small, that it

would be difficult to create a free market in the shares.

An encouraging feature attendant on the suggestion is

the price of copra, which has risen 20 per cent, to £3B
a ton.

In discussing the London cacao market recently,
the editor of Troincal Life draws attention to certain

remarks which have appeared in the Tea <ind Coffee
Trade Joicrval of New ^'ork, in relation to the effect

of the Reciprocity Treaty between Canada and the

West Indies on Trinidad's cacao trade. As America is

Trinidad's best customer for cacao, both as regards

price and qualit}', any legislation than tends to

discourage or break up that trade cannot be sympa-
thized with. If Trinidad has to depend on Europe for

the entire sale of her cacao crop, the market is made
a very uncertain one, and prices will be likely to drop
to the level of those for British West African.

Contents of Present Issue.

The editorial in this number deals with agricultural
bias in the teaching of subjects other than science.

On page 87'i will be found described an interesting

piece of mechanism under the^ heading of A New
Pump for Estate Work.

Under the general heading of N'egetable Oils, on

page 375, appear two articles on pulza oil and lemon

grass oil respectively.

Under the caption Book Shelf, on page 379, are

reviewed two works relating to rubber planting and
-Indian corn cultivation respectively.

The first of a series of articles on field surveying
is given under Students' Corner on page 381.

Insect and Fungus Notes contain, am<pngi»t other

information, accounts of peet* and diseases of sugar-
cane and cotton in St. Croi.x.

The French and German Colonies and Agri-
cultural Research.

'No problem', says L'Ej'pcmsion Colonial (October
1, 1913), 'appears more grave, and demands solution

more urgently than that of the scientific organization
for the agricultural exploitation of our Colonies.' The
writer (]\[. Emile P.aillaud) believes that what is need-
ed is the establishment in each French tropical pos-
session of one or more ex})erimental stations devoted

entirely to the investigation of a single crop
—the

staple crop of each colony. Thus M. Baillaud asks

'why in Senc'-gal has not a station, been established and
devoted entirely to ground nuts -in CJuinea one for

rubber, one for fruit culture and one for kola—on the

Ivory Coast, une for cacao (like that instituted with
success on the ( !old Coast)— in Dahomey, one for oil

palms—in < labon, one for cacau and coffee—in the

Congo, one for rubber and thus in each colony for the

principal cultivation?' French-grown cane sugar is

produced principally in the older colonies (for instance

(iuadeloupe and Alartiniiiuc) and here, it is urged, any
success which accompanies this cultivation is largely-
due to the scientific work conducted in neighbouring
colonies belonging to foreign Powers.

It would appear that, as regards Germany, the

policy adopted in the organization of tropical agricultu-
ral research embraces principles very similar to those

ad\ocated by L'L'.rpnn.sion Colonial. Dr. Walter

Busse, of the Imperial (!erman Colonial Office, Berlin,

writing in the HiUlctin c/ the Irivperial Institute (for

July-September, 1913) refers to the work of the

Biological -Agricultural Institute, Amani, and to the

Kibongoto Agricultural Experiment Station. Here
the work is of a general kind, but during the last three
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years special 'cottoh stations' have been established

for the advancement of cotton cultivation in the pro-

tectorate.

The Kameroou territory contains several cattle-

breeding stations together with rubber and cacao

ins|(ectorate cstablishnunts. (ieriu.in south-west Africa

possess*'s
an experimental station for tobacco cultiv-

ation at Okahandj.-i. one fir tillage near Windhusk
and farms for breeding sheep and ostriches respectively.

Togoland possesses an institute of agriculture and

several cotton stations, whilst for (Jerman New CJninea

a coco-nut station, an animal breeding station and other

establishments, are now definitely projected.

Position of the Bubber Plantation Industry.

On the assumption that the demand for rubber

will increase 10 per cent, annually for the next ten

years, Mr. W. F. de B. MacUren (see India Rubber

Journal ,
October IN, 1913), is able to put a brighter

aspect on the present and future position of the

industry. The justitii-ation for looking forward tc this

increased demand rests upon the fact that during the

last three years
—in spite of disturbances—the world s

average annual increased consumption was at the rate

of over 10 per cent. This was with rubber at about

double present prices.

It is further argued that there will be years when

there must be an acute scarcity of rubber. The regula-

tion of supply, however, is a matter which in any
event could be easily controlled by the growers, provided
the companies decided to co-operate (see Agricultural
Kews,\o\. XII, p. 342).

It does not seem, however, to follow necessarily,

that because the annual increased consumption for the

world has been 10 per cent., that the same rate of

increase will occur in the future in any one part of it.

It seems at any rate to be becoming clearer and clearer,

that the problem of the supply and demand of

plantation rubber must be regarded rather as an

international question than one affecting merely
London and the Federated jMalav States.

Louisiana: Its Untold Treasures.

An interesting publication has just been received

in the form of the Natimial Magazine for February
lftl2, containing an account of all the natural resources,

and of the improvements and the general progress
that have been made in Louisiana during recent

years, 'i'he distinctive feature of the publication is its

excellent illustrations. Views are given of most of the

principal cultivations which are of the most varied

kind, also of the chief buildings in New Orleans (the

great cotton port), and of the various factories con-

nected with the sugar industry.

In the course of the descriptions it is pointed out

that the essential feature of agriculture in Louisiana

is diversification. In this scheme, wheat, potatoes,

ground nuts, sugar-cane, citrus cultivation, cotton and

rice each has its place. Considering the present

position of the sugar industry in Louisiana and the

uncertainty surrounding the cotton crop, a still higher
diversification will in all probability be brought abofit
in the near future.

The principal constructive work in Louisiana dur-

ing recent years has been the reclamation of swampy
land, and perhaps few countries in the world now
possess a better system of water and railway transport
than Louisiana. It may be added that the treasures of
this State include large mines of sulphur and numerous
oil fields.

Ground Nut Trade with Canada.

Reference has been made above to the pea nub
cultivation in Louisiana. This forms an extiemely
interesting subject, in view of the fact that the
Canadian demand for pea nuts is met very largely by
the United States. The trade Journals for the year
indicate that the trade in pea nuts is steady and that
the price for green and for roasted varies from 8ic. to
15c. per lb.

The reason for approaching this subject rests

upon the circumstance chat enquiries have been made
at this Ofiice by the Canadian and West Indian League-
as to the possibility of the West Indies exporting suffi-

ciently large quantities of ground nuts to interest
Canadian merchants. It is pointed out that there is

a big demand for pea nuts in Canada, and the prefer-
ence that Canada now gives the West Indies on this'

article should greatly stimulate the industry in these
islands.

Studies in Indian Tobaccos.

The following general conclusions are drawn by
Cabrielle L. C. Howard, at Pusa, in regard to her
studies on the inheritance of characters in varieties of
Nicotiana tubaceuia, L:—

'The data obtained b)' a study of the characters
of N. tobaccuin show that there is no inherent differ-

ence in the mode of inheritance of ordinary qualitative
characters (such as the colour of the corolla) and of
those characters connected with the size of the organs
which are subject to fluctuating variability. All the
results obtained can be explained by the Mondelian

assumption of segregation of characters, combined
with the hypothesis, that in connexion with each
character a large number of factors exist, each of
which can be inherited independently. This conclu-
sion is supported by the great range of variation in

the F.J generation, the formation of extreme forma
in this generation far outside the limits of the parents,
the differences and diminution in the range of varia-

tion in the F.; cultures raised from different variates
of the F.J generation, and by the isolation in the F.,

and succeeding generations of forms like the parents,
and also of intermediate forms which breed true.

This isolation of new forms can easily be explained by
a re-arrangement of the factors.'

A detailed account of the work is given in the
author's paper published in the Memoirs of the

Department of Agrieulture in India, Vol. VI, No. 3,
Hotanical Series.
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INSECT NOTES.
IKMEDY.

A PEST OF ORANGES.
The occurrence of a pest causing injury to oranges in

Dominica, has recently been reported.

lUSTORlrAL.

This pest was first reported to this Department towards

the end of 1907 when a few injured oranges were .submitted

for examination.

In 190S, a further bad attack wa.s experienced, and an

investigation of the conditions was made by the Acting

Curator, who submitted a preliminary report on the habits

of the insect and the nature of the injury. That officer also

recommended certain remedial measures which were tried.

The Entomologist of this Department recommended an

additional measure, viz., spraying with arsenate of lead,

which was tried in 1909 with such satisfactory results that

the pe.st was .reported to be completely under control, and

this satisfactory state of affairs was again reported in the

following season (1910).
Since that time no record of the insect has been

received at the Office of the Imperial Department until

October of the present year.

THE INSB^T.

The insect concerned in this attack is a small moth

apparently of the family Tortricidae, but only a few speci-

mens of the adult have yet been secured and its identity

has not been established.

It would appear to be related to the codling moth

{Citrpaiapsa p<mif>nella), and to the Natal codling moth

{Enminonia hatravhopn), both of which are Tortricids which

injure fruits in a manner similar to that of the orange pest

in Dominica.
H.\1!ITS OF THE INSECT.

From the reports of the agricultural officers in Domi-

nica (the Acting Curator in 190.S and the Assistant Curator

in 1913), it would appear that the attack begins in May or

June, the egg being laid on the surface of the fruit, and

the larva (a small caterpillar) penetrating through the rind

into the interior of the orange. During Augu.st, the larval

stage is completed and the full grown caterpillar leaves the

fruit (which by this time has fallen to the ground) and enters

the pupal stage amongst the leaves on the ground. About

two weeks later the moths emerge. What l)ecomes of the

insect during the period from about September or October to

the following May or .Tune is not known.

IN.IURV TO THE FRUIT.

The insect injures the fruit by penetrating the skin and

living and feeding in the pulp of the orange. Often the

characteristic puncture of the skin is seen, when on cutting

open the fruit, no injury to the interior is found. It is

likely that in such cases, the attack was begun on a very

young fruit, in which the growth was so rapid as to prevent
the development of the caterpillar.

In other instances, the larva successfully penetrates to

the pulp where it feeds and completes its development, caus-

ing a portion of the pulp to become a di.scoloured, rotten

mass. Even when no further injury is caused than the

puncture of the skin, the fruit is rendered unsaleable, on

-account of the discoloration at the point of attack and the

malformation which often results.

Several reuicdial measures have been tried, the most

successful of which appears to be arsenate of lead applied as

a spray early in the season, in order that the newly batched

caterpillars may be poisoned as they attempt to eat their way
through the orange skin.

CAUTION.

Growers of oranges who may observe appearances leiding
them to suspect iha^ presence of this pest on their fruit

should inform the local agricultural officers, forwarding

specimens and asking for advice as to the treatment to be

adopted. -*

INSECT PESTS AT ST. CROIX.
Tlie Report of the Director of the Department of

Agriculture, St. Croix (D.W.I.), for the year ended June 30,

1913, was reviewed in the previous number of the A(fricid-

tural News (see page 363) from the advance copy forwarded

to the Imperial Commissioner The portion relating to

insect pests is briefly dealt with in the present and succeed-

ing articles.

The chief insect pests recorded in this report are those

which attack sugar-cane and cotton.

The most important pest of sugarcane in St. Croix is

the rhinoceros beetle {Sti-ater/a-f titanns), the larva of which

attacks the roots of the growing plants, and tunnels its way
into the stalks for a considerable distance. This insect has

been mentioned in the Agricultural News, Vol. XI, p. 3-16,

and Vol. XII, p. 170, where an account of its habits, life-

history and distribution is to be found.

The grubs of the rhinoceros beetle usually live in

decaying megass, but in certain years they have been a most

serious pest of growing canes. A similar insect occurs also

in Porto Rico.

The grubs are to be found abundantly in cattle pens and

megass heaps, and when these exist in the cane fields, the

badly attacked stools of cane appear to be dying of drought.
If such stools are uprooted, grubs may be found among the

roots and often in their large tunnels in the stalks. During
the season under review these grubs have seriously attacked

cane plants and young cane sprouts. In a portion of a field

at the Experiment Station about 80 per cent, of the canes

were destroyed.
A simple and effective remedy has been found in the

use of a poisoned bait consisting of 100 parts by weight of

fine megass and 3 parts of Paris green, thoroughly mixed

together. This poison is used in the following manner:

A hole is made with a drill beside each [)lant and a handful of

the poisoned megass placed in it. After a few days the baits

are examined, and large numbers of dead and dying grubs
are found in and near to them. This treatment of badly
infested fields has been found entirely successful. It is

suggested that badly infested fields should be thrown out of

canes for a season, the stumps dug out and burnt and
a rotation crop— cotton-^planted after careful preparation of

the land. Between the rows of cotton the poisoned megass
bait should be drilled in every 3 or 1 feet.

The pink mealy-bug is of fairly frequent occurrence,

causing a considerable amount of damage to canes, especially
the young canes. It attaches itself to the roots of these

at the base of the stools and to the nodes just above ground.
The remedy to be adopted is to use no cane for planting
on which the mealy-bug occurs.

A summary of the observations on cotton and the

remaining cane pests will appear in the next issue.
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RUBBER AND RUBBER PLANTING.
Lock, Sc I>. Camliridye f'liirersiti/ J'resn, 1913.

In view of the fact that interest in the rubber industry

has extended within recent years beyond a comparatively

small section of the community directly connected with

production aud manufacture. Dr. Lock has attempted to

present an introductory outline of our knowledge of rubber

and rubber planting, in a form which is simple and yet com-

prehensive. The author has succeeded in doing this and

more, for the work is one which should be of great practical

use to those who contemplate entering the industry either

at home or abroad.

In Chapter I, an account is given of the history of the

use and cultivation of rubber, where interesting statistics

relating to production will be found. la the next chapter
the botanical sources of rubber are dealt with, and a useful

description is given of the various latex [Toducing species.

Of particular interest in this chapter is the information relat-

ing to African and Asiatic rubbers, though the economic life

of these species, it is feared, is gradually drawing to a close.

In dealing with the physiology of latex production, in

Chapter III, a large amount of attention is devoted, as might
be expected, to the laticiferous system. The subject-matter

is supplemented with illustrations showing the breaking
down of the lateral and transverse cell walls in I/erea

/,rasiliensis. In describing tapping experiments, Dr. Lock

brings together most of the reliable results on the subject.

Wound response is dealt with hrst, followed by duration of

yields. The relation of yields to volume of bark is a subject

of particular interest, and it is shown that in all probability

latex is formed by active secretion of latex in existing lati-

ciferous tissues. Seasonal variation receives attention next,

followed by an account of variation in the yield of different

trees. It is important to bear in mind the author's remark

that the selection of individual trees may be expected to

play an important part in the future development of the

rubber industry.
A large amount of information is given next concerning

general considerations affecting tappings and yields, and

a useful summary of the po.-^ition
is provided at the end

of the chapter.
At the present day most of the easily accessible

land for rubber has alreidy been planted up, so that

the author's remarks on planting operations, presented in

Chapter V, should prove particularly helpful to those who
intend bringing new land under cultivation. The subjects

of clearing, nurseries, seed selection, drainage, irrigation,

roads, spacing, weeding, intercrops, manuring and the like

are dealt with in considerable detail.

In Chapter YI, which deals principally with the methods

of tapping and the collection of the latex, Dr. Lock appears
to be at his best, and information brought together on this

branch of the subject constitutc^ a very valuable literary

contribution.

The information relating to factory work, on the estate

deals principally with coagulation, washing, drying, smoking,

etc. The facts presented in regard to coagulation seem, to

be rather limited in number, and some of the more recent
work is apparently not incorporated in this section. The
last three chapters deal respectively with pests and diseases

of Hevea, the chemistry of India rubber, and the manufacture
of rubber goods. The mycological information is principally

composed of the results of Fetch's work in Ceylon, whilst the
chemical information incorporates the fundamental facts

concerning synthetic rubber and the physical properties of

caoutchouc. The inclusion in the final chapter of a des-

cription of the principal processes involved in the manu-
facture of rubber goods completes the intellectual j jurney;
the reader having travelled from the wild territories of the
Amazon to the plantation in the East; from the fields of the

plantation to its factory; and from there to the large manu-

facturing establishments at home, where the raw material is

tested and turned into marketable articles.

THE CORN CROP. By E. G. Montgomery. The-
Macmillan Company, New York, 1913.

Yields of Indian corn amounting to 200 bushels per
acre have under optimum conditions been produced in the

United States, though the average yield is, at present, about
26 bushels. Therefore the study of Indian corn should be
directed towards those factors which hinder full develop-
ment and thus limit production on the average farm; and it

is from this point of view that this useful text book deals

with the subject. It should be added here, that the author
does not confine himself to Indian corn alone, but devote.'t

several chapters also to sweet corn and the sorghums
(including broom corn).

The subject of plant adaptation is treated in a very
instructive manner. The improvement of varieties by mass
and pedigree selection, and by selection based on chemical

composition is dealt with first, followed by directions for

laying out experimental plots. All the information is

essentially practical. The chapter on the results of hybrid-
ization deals with the crossing of biotypes and the appli-
cation of Mendel's law, and the section concludes with
an account of the manurial requirements of corn. The
succeeding section deals with cultural methods, the principles
of which apply to a certain extent in the Tropics

The preparations for planting the corn crops in the United
States should (though do not always) include the 'ear testing'
of the seed to be planted. A piece of wet cloth is divided

by lines into square inches, and from each ear of corn

intended for use as seed, six grains are taken. Every six

grains is placed in a single square and the ears whose grain

germinates quickest, bear the seed that should be used for

planting.
In perusing Chapter XIX, concerning the harvesting of

corn, we hoped to find rather more space devoted to the

question of storing and drying of corn. Little is said on this

subject, beyond the fact that large commercial driers are

now in general use.

In regard to the export trade in Indian corn from th&

United States and other countrie.s, a large number of inter-

esting statistics are given. The exportation of corn from the

United States is decreasing: it has fallen in ten years from.

9'4 per cent, of the total crop to only 229 per cent. This

decrease indicates that home consumption in the United
States will soon equal production. Countries (e.g. the VVest

Indies) which can grow lorn but choose rather to import moat
of what they use from the United States, would do well

to bear this in mind.
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With reference to the article on dual-purpose cattle in

Jamaica, in the last issue of the Agrictdtural ycicx, it may
interest readers to learn that the lied Poll breed has also

been found to answer dual-purposes in Victoria. (See the
.lournal of DepartimnVoj A'jiiculture oj Victoria, September
1913.)

GLEANINGS.

During October the weather was very wet in St. Vincent.

Sakellarides cotton was badly attacked by the angular leaf

spot disease.

Some few acres of cotton were planted during September
in the Virgin Islands, but owing to continued dry weather

the peasants have in general delayed planting.

A meeting was held at Sauteurs in Grenada during

October, at which it was resolved that a branch agricultural

society should l)e formed in St. Patrick's parish.

In St. Kitts-Nevjs the condition of the cotton and

sugar cane crops has greatly improved since the receipt of

rain. The cotton crops in both islands appear to promise

extremely well.

In Dominica the main lime crop was practically finished

by the end of October. A very fair second crop is expected

during I )ecember and January. The cacao crop is now

commencing.

It is stated in The Field {Ocioh^r 4, 191.3) that in

certain parts of Ireland on the sea coast where fodder is

scarce, the cows eat seaweed readily and appear to like it,

although the quality of the milk is not improved on this diet.

A feature of the tea industry in As.sam is the large
amount of .seed that is exported. One planter in Darrang is

reported in the Jimmal of the Royal Society of Art^,

October 10, 1913 to have exported 100 maunds of seed to

Java last year.

Amongst the autumn lectures given at the New York
Botanical Garden are two on Tropical Vegetable Foods by
Dr, H. H. Itusby and the Uses and Characteristics of Palms

by Dr. N. O. Britton, respectively. {Journal oj the New
York Botanical dardni, September 1913.)

The Louisiana Planter (October 4, 1913) refers to D.74
-as a godsend to Demerara. This cane not only grows more

tonnage per acre with a richer juice, but it is more resistant

to cold and disease and insects and more suitable for syrup
making than any other variety.

An instructive Bulletin (No. 82—Forest Service)
entitled The Protection of Forests from Fire, has been
received from the United States Department of Agriculture.
It contains interesting illustrations showing the damage
done by and the methods of preventing and fighting forest

conflagrations.

The Turkestan and Trans- Cauca.sian cotton harvest at
the commencement of September 1913 was more satisfactory
than in previous years. As in past years the cotton
cultivated in Turkestan has in most districts been chiefly,
in some cases entirely, grown from American seed. {Tli^
Board of Trade Journal, October 16, 1913.)

According to the Planteri Chronicle (September 20,

1913) the total area of Ceylon is 25,331; scjuare miles and
the population 4,106,350. In 1911, 1,359 acres were

planted with coffee, 457,277 acres with tea and 184,551
acres with rubber. There are 7,592 Europeans in the island

and of Indian families 301,400 men and 229,583 women.

Cotton cultivation is increasing in Siam. The growers
are chiefly Chinese. Most of the cotton reaches I'.angkok in

an unginned state, hence the recent erection of a ginning
plant and press will enable the cultivators to retain valuable
seed which at present is largely lost. Freight charges will,
of course, also be saved. (The Board if Trade Journal,
October 9, 1913.)

An interesting report on copal from Mozambique appears
in the Agricultural Journal oT the Coiapanhia de Mmam-
hi'iue (September 1912). The tree from which the copal is ob-

tained has been identified at Kew as Coparijera Gorskinna,
Benth. There appears to be a good demand in London for

this class of resin, which should be readily saleable if

properly cleaned and graded.

A notice appears in the Uganda Goi-emment 6''(:t7<e (Sep-
tember 15, 1913) to the effect that tht' Agricultural Depart-
ment in that Protectorate has for sale locally a large quantity
of seeds and seedlings of ornamental fruit md timber trees,

Krythriiia acelsa is recommended for shading cacao and as

a green manure; Machdia Champaia is recommended as

very suitable for wind-breaks and timber. This tree attiiins

height of about 20 feet in three years.

In connexion with the 'Demerara' sugar question, the
International Sugar Journal says that Demerara should get
the law established so that only sugar manufactured in

British (Juiana shall henceforth be classed as Demerara
It does not sympathize with the 'dyed imitation' accusation,

especially when the imitation is a colonial product of probably
equal quality.
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STUDENTS' CORNER.

INFORMATION CONCERNING LAND
MEASUREMENT.

In the measurement of land one of the first essentials is

to possess a knowledge of the rules fer determing the areas

of simple rectilineal figures.

THE UECTANOLE AND r.VRALLELOGRAM.

It may be pointed out first of all, that it is very impor-
tant for the student to remember the difference between the

figures known respectively as a rectangle and a parallelogram.
A parallelogram may be described in popular language aa

a rectangle pushed out of shape by the application of pressure
at one corner. The area of a rectangle is obtained by
multiplying together the length of two adjacent sides; the

area of a parallelogram, on the other hand, is ascertained

by multiplying the base by the perpendicular height.

RULES FOR COMPUTING THE AREA OF A TRIANGLE.

The most important figure with which the land

surveyor has to deal, is the triangle. The area of this figure
can be found by multiplying the base by one half the

perpendicular height. There is a second rule, however, which
is often useful when the tree sides of the triangle are given,

namely: from half the sum of the three sides substract each

side separately; multiply the half sum and the three remaind-

ers together: the square root of the product will be the area.

The area is always computed where possible by the first rule.

In cases where it is required to find the area of an irregular
rectilineal figure, all that is neces.sary in the case of, say,
a four-sided figure, is to draw a diagonal, determine the areas

of the two triangles thus formed, and add these two areas

together.

THE .-iUKVEYOR's CHAIN AND IT.S USE.

The measurement of land is generally done by means
of a chain, a chain survey being one of the simplest
kinds of survey work. A chain is 100 feet long and is

divided into 100 links. In using the chain two assist-

ants termed the 'leader' and 'follower' respectively are

required; the leader takes the handle of the chain in his left

hand and iron arrows in his right, and moves ahead while
the follower remains at the starting point looking at the

poles in front of him that have been set up to mark the lines

to be measured, directing the leader into line by signs with
his left hand They then move ahead and repeat the opera-
tion until the line across the field is measured. The figures
are entered up in what is known as the field book.

MEASURING FLAT AND SLOPING GROUND.

The setting up of the poles to show the lines to be
measured is based on the theory of triangulation, which will

be dealt with in due course. }5efore proceeding to this

subject it is necessary to explain the difference between

measuring flat ground and sloping ground. The student will

appreciate the importance of Ihi.s part of the subject by
considering what allowances he would make if he had to

measure a field of provision crops or young cacao situated on
the side of a hill or on very undulating ground, compared
-with a survey of a similar field on perfectly flat ground.
A plan is a horizontal representation of the features of the

ground. All measurements must therefore be reduced to

a horizontal plane. Any undulations of the ground can be

shown on what is known as a 'section', a term commonly
used in connexion with levelling A plan is, therefore, not

the actual surface of thu ground, but the diminished

quantity that would result were the whole i)roiected on
a horizontal plane. In ri.sing or falling ground, the slope

represents that side of a right-angled triangle opposite the

right-angle, and is conseqaently of greater length than
another side of the triangle, i.e

,
the horizontal distance.

If the slope be not very steep, the horizontal measurements
can be obtained by holding up horizontally, as nearly as

can be judged by the eye, a part of the chain, .say 2-5

links at a time, and allowing a pointed plummet to

mark the measurements on the surface, this operation being
continued until the undulating ground is measured. This
method is known as 'stepping', and is recommended aa

being generally sufficiently accurate for small surveys.
The steeper the slope, the less the length that can be
measured by each holding up of the chain.

Another method is for the surveyor to judge the angle
of slope, which is generally between 5 and 20 degrees,
and to set back the arrow the number of links specified in a
table which shows the necessary reduction. Sometimes the

angle is determined with a clinometer or other angular
instrument. In ordinary estate work, however, the

'stepping' method should suffice.

RESUME.

In the foregoing article the student will understand
that the main objeit has been to lay down some of the first

principles of out ofdoor surface measurement, and to

indicate as clearly as space will allow, the difference between

measuring sloping land and fiat land. Further information
on the subject will be given in a future issue of the Ajri-
cultural iVeJt's.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture

returned to Barbados by the S.S. 'Korona' on
November 1.5, 1913, from an official visit to St. Lucia.

In addition to matters of routine, attention was

given to questions connected with the working of the
lime juice factory which began operations on November
11. Reunion estate was visited in conne.xion with the

Experiment Station and Land Settlement, together
with Marquis estate where developments are taking
place in regard to limea and cacao.

Mr. H. A. Baliou, M.Sc. Entomologist to the

Department also i-eturned by the same steamer after

conducting investigations in Dominica.

Mr. P. H. Lamb, Diirector of Agriculture, Northern

Nigeria: Mr. D. W. Scotland, Assistant Director of

Agriculture, Sierra Leone; and Mr. K. Gill, an
Assistant Superintendent of Agricidture, Southern

Nigeria, arrived in Barbados by the R.M.S. 'Orotova'

on Monday November 17, 1913, with the object of

making official visits to this Office, previous to

proceeding to other islands for the purpose of

studying agricultural conditions in the West Indies.
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FUNGUS NOTES.

PINK DISEASE.
^ fungus causing a pink incrustation on cacao trees

was described bj' Stockdale ( West Indian Bulletin, Vol. IX,

p. 17t<) as occurring in Dominica and St. Lucia; and South

{West Indian RnUetin, Vol. XII, p. 293) recorded its occur-

rence on pigeon pea {Cajanuii indiciis) in the latter island.

The fungus was identified at Kew as Corticium lilacino-

fvsniiii, B. it C. Some forms of the disease known as

thread blight have by various investigators also been

ascribed to unidentified species of Corticium.

The closely similar pink disease of Hevea, tea, coflfee,

and a large number of other plants in Ceylon, Java and the

Straits Settlements lias loiig been the subject of investiga-
tion in the East. It is identified with Corticium satmon-

icohr, B. and Br., often referred to as C. Javanicuin, Zimra.

The results of a detailed study of the disease in Java by
Dr. A Rant, published in the Hallttin of the Botanic Gar-

dens, Buitenzorg, Vol. IV, 1912, remove a great deal of con-

fusion and carry our knowledge of the disease very consid-

erabl}' forward.

The disease is known by the Malayan name Djamoer
oepas, and has been recorded on hosts numbering 141 species
from 104 genera. Only two plants are mentioned as having

proved to be immune. The present investigation has been

mainly carried out with species of Cinchona.

Three forms of the disease have been supposed and are

now proved to be due to the same fungus. In the typical

form, the twigs are covered with a thin, continuous, pick
incrustation, which later cracks in an irregular manner and
turns yellow. The second form consists of a silky web, and
is developed in damp situations. From the description it

seems closely analogous to one type of thread blight as

found in the West Indies. The third form takes the shape
of small pink cushions formed in cracks in the bark.

Further than this, a form which often accompanies pink
di.sease, and which had been regarded as a distinct fungus
under the name of Xeratr/r den-etus, Massee, has also been

proved to belong to the Corticium. It was first described

as a disease of coffee trees from Singapore. It begins at the

tips of the shoots and works backwards; the fructifications

burst through the epidermis as minute rounded white

pustules, which later change to an orange red colour and
a gelatinous consistency.

Perhaps the most interesting part of Rant's work lies in

the experiments by means of which he investigated the

possible occurrence of biological species. One of the greatest
advances of modern mycology was made in the discovery
that certain fungi regarded as identical though growing on
different hosts were, in reality, so much specalized that they
could only infect the particular species on which they were
found. It is thus very important in a case where a fungus
such as the Corticium in question occurs in morphologically
identical forms on various host plants, to determine whether

cross infections from one host to the others can take place.

The results of the e.xperiments established: (a) that all the

examples of the fungus occurring in that neighbourhood
belong to one biologic species (with one exception); (b) that

80 far as it has been tested the genus Corticium contains no

biologic forms. The disease is thus shown to be transferable

from one host to another without regard to difference of

species, genus, or natural order. l''ven f lymnosperms,
(e.g. T/nija sp.) are liable to attack. A lower degree of

virulence appeared in expeiiments with material from other

districts.

A considerable difference was found among individuals
of the same species in liability to the disease. It was dis-

covered that the principal factors influencing infection are the

humidity of the air, the water content of the susceptible

organs, and the amount of shade present. In laying out

plantations attention should be given to the first named
factor by having regard to the occurrence of fogs, and the
amount of the rainfall. Close planting should be avoided.
Insect attacks render plants more liable to the disease. The
author recommends as the principal direct method of dealing
with the disease, the cutting off and burning of the affected

parts, especially the twigs. Burying them is insufficient,
since they are liable to be brought to the surface again by
cultivation and are then capable of serving as sources of

infection. Fungicides are regarded as of little avail, owing
to the presence of hyphae in the wood which are unaffected

by their application. Carbolineum and Bordeaux mixture
were both tried with little apparent effect. It should be noted

here, that in a rev-iew of Itant's paper, Petch states that the

prevention of attacks on Hevea by this fungus has been very
successfully practised in Ceylon by means of sprayings with
Bordeaux mixture just before the mon.soon, the spores which
have collected on the twigs and l)ranches being killed as they
germinate in response to the rain.

OOTTON DISEASES IN ST. CROIX.
In the advance copy of the Report of the St. Croix

Department of Agriculture by Dr. Longfield Smith, Superin-
tendent of Agriculture, some particulars are given of two

important diseases of cotton found in that island.

After mentioning angular leaf spot, round spot, cotton
rust and mildew, the report stites that a much more serious

disease than these is caused by a fungus attacking the

young and nearly mature bolls. 'The disease at first causes
a pink discoloration of the boll, which later becomes black.

If very young bolls are attacked they shrink up and remain
on the plant without opening. Older bolls open sometimes
at the tip only, and sometimes by a small slit in the middle
of the boll. The lint of such bolls is discoloured and

practically [spoiled?] and the seeds are also attacked and

spores are commonly found on them.' These spores were
examined by the late Mycologist of the Imperial Depart-
ment (Mr. F. W. South) who reported them to lielong to

a Macrosporium, possibly AI. m-gricaniuin, Atkinson, found
on cotton leaves in the United States.

The .second dise;ise is one that was referred to in the

Report of the St. Croix Department for 1911-12, and is

descrilied as causing the young leaves to assume a blistered

and torn appearance, and the young Hower to drop off when
but the size of a pin's head. It occurs particularly where

plants are overcrowded, and is more prevalent on moist
soils. Iti severity is such that unle.ss the plant recovers it

is usually entirely sterile.

Dr. Smith and the officers of his Department have been
unable to trace the diaetise to any insect or fungoid parasite,
and the present reviewer has examined preserved material

with the same result. Dr. Smith is of opinion that the points
of resemblance to a malady recently described in the U.S.A.
under the name of Tomosis or Leaf Cut (OF. Cook, Circular

No. 120, Bureau of Plant Industry, I'.S.D.A.) make it

probable that the St. Croii disease is the same. The con-

clusion reached in the American investigation was that 'leaf

cut is a disease only in a sense that frost bite, snow blindness

and other environmental injuries are to be considered as

diseases.'
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But although the appearances produced are the same,
there are, as pointed out by Dr. Smith, important differences

in the incidence of the diseases in the two countries. Thus
in the United States the disease is confined to seedlings and

young plants, whereas in St. Croix it attacks cotton at almost
all stages, while the American disea.se is favoured by conditions

as regards close planting and soil moi.sture exactly opposite to

those already mentioned for the St. Croix disease. In both

countries the attacked plants frequently lise the disease in an

abrupt manner.

Last year's recommendation to St. Croix growers to

plant wider apart 'appears to have lieen followed with success,
for there has been much less of the disease this season.'

'

Obviously there is much more to be learnt of both the

St. Croix diseases, and the result of further investigations
will be awaited with interest.

TOBACCO GROWING.

GROWING CIGAR WRAPPER TOBACCO
IN SOUTH AFRICA.

The growing of tobacco of one class or another ha.s been

practised by the farmers of South Africa for many years, but

it is only quite recently that organized attempts have been

made to produce those delicate leaves which are used for

wrapping cigars.

Cigar leaf tobacco is grown under cheese cloth shade in

South Africa. The idea of growing tobacco under shade

originated however, in Florida, where it was noticed that

Sumatra tobacco grown near trees where it had been partly
shaded was superior in quality to the rest of the field.

Experiments were started, and in a few years the growing of

cigar tobacco under artificial shade became an industry
in itself.

Last year in South Africa (1912), with a poor season

and with no irrigation there was produced with about
80 per cent., of a stand, 795 Bb. of cured leaf, and it may be

said that splendid wrapper has been grown under shade, and
even fair quality leaf in the open. During the present year,
the crop consists of I acre under cheese cloth and 4 in the

open. It is estimated that the crop will yield 1,000 lb. per acre.

Sumatra varieties are the best for wrapper leaves, and
the value of them lies in the thin luit tough elastic leaf, the

absence of any strongly marked taste or aroma, and the fine

finished appearance it gives a cigar.

Turning to the question of cost, it is seen that the

expense incurred in erecting an acre-tent consisting of cheese

cloth, wire and wood posts is £41 9s. 3rf.: this includes

£35 13.S-. Id for material (one-fifth of the cost of supports
and half of cost of cheese cloth), and £o Los. 8d. for labour.

These figures, of course, hold good only for Barberton,
South Africa.

The usual care has to be exercised in the selection of soil,

and in transplanting and cultivation. As regards topping
and suckering, it is stated that if Sumatra tobacco is topped
at all, it should be done just as the bud of the flower shows;
then twenty to twenty-eight leaves should be left on each

plant. About two weeks after this the suckers will have to

Ije removed from the axle of the leaf. The latest approved
method of producing fine wrapper tobacco, however, is to

leave the tops on the plants. Harvesting is done by priming,
i.e. picking off the leaves as tbey ripen from the bottom of

the stock upwards. Picking should usually begin just after

the plants come into flower. The proper condition in which
to pick the leaves is told by the feeling and appearance of
them. Exactness in determining the correct stage of ripeness
is best acquired by experience, as all plants that are ready
to harvest do not look alike; but, in general, the leaf will

have a dull appearance and feel thick and leathery, sometimes

showing faint yellowish flakes. These flakes are very
characteristic on the top leaves, but are often indistinct on
the lower ones, so that if we wait for them to become distinct

before picking begins, the bottom and middle leaves will be

over-ripe. The middle leaves of the plant are not thoroughly
ripe until these flakes are developed, but the best wrappers
are obtained by picking them a little under-ripe. The top leaves

being small, are used for filler instead of wrapper, and should

be allowed to get thoroughly ripe.

In curing leaf tobacco no exact rule can be laid down.
The curing shed must have thorough ventilation and should

not allow of too high a temperature inside. When green
tobacco is first hung in the shade, the doors .should be closed

tight for three or four days until the leaves have yellowed.
When this has happened the ventilators must be opened in

order to permit the driving off of all surplus moisture. Some-
times it is neces.sary to increase the moisture in the shade by
hanging up wet sacks. When all of the leaf except the

midrib is cured, the shed may be opened during the day and
closed at night. When the tobacco is fully cured it should

be kept thoroughly dry and the shed kept tightly closed.

Other information is given, in the article from which
this information has been taken (see Agricultural Jouriialof
the Union of .Smith Africa for September 1913), in connex-

ion with curing, but, as previously stated, it is alt largely
a matter of local conditions and personal experience. In

concluding it may be stated that the fermentation of cigar
tobacco is not a process to be carried out by the planter, and
therefore it is unnecessary to discuss this question in the

present consideration of the production of cigar-wrapper
tobacco.

Experiments with Tobacco Seed.—Recently
ertbrts to get a quicker germination of the seed of beet roots

and a stronger growth of the young .shoots have been made
with some success. The method adopted is to dry the

young seed during twenty-four hours and at a temperature
of -55' Celcius. The seeds do not suffer from root blight,
whereas those that have been untreated are generally

destroyed.

Similar experiments have lately been carried out with

seed of Sumatra tobacco. Small quantities were dried

during twenty-four hours at -50° Celcius in a dry air tube

above un.slaked lime, above calcium chloride, and lastly
also above strong sulphuric acid. Equal quantities of the-

original samples were sown as controls. No quicker ger-
mination of the dried seeds could be noticed. The plots did

not show any ditt'erence compared with the controls after

seven, ten, fourteen and twenty days. Neither '.vas it

proved that the treated seeds can resist diseases, as part of

the shoots grown from the treated seed was badly attacked

by Phytophthora. It is believed that the beneficial effect of

heating on the seed of beet root is due largely to its peculiar

construction, which causes it to profit more by being well

dried than tobacco can.

The above information is taken from some translations

made by Mr. J. Heyliger."!, Chemist to the St. Kitts Central

Sugar Factory, from Meihdeelingen ran het Deli Proef&tation.
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MARKET REPORTS.

London.—Thk Wkst India Committke Ciecdlae,

November 4, 1913; Messrs. E. A. de Pass tt Co.,

October 24, 1913.

Akrowroot— 2'{d. to 4|i/.

Balata—Sheet, 2/9; block, 2/1 per ft).

BiESWAX—£8 lO.s.

Cacao—Trinidad, 6t</- to 76/- per cwt.
; Greuada, 63/-

to 69/.; Jamaica, 62/- to 68 .

Coffee- -Jamaica, 65/- to 75 -.

Copra—West Indian, £32 per ton.

CcTTON—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 15rf. to 21r/.

Fruit—No quotations.
Fustic—No quotations.
Ginger—(^uiet, 36.^. to 62s.

IsisoLASs—No quotations.
Honey— 26$. tu 36.s. 6f/.

LiUE Juice—Raw, not in reiiue>t; concentrated, £32 to

£.32 5s.; otto ofjimes (hand-pressed), 11/0.

Logwood—No quotations.
Mace— 1/8 to 2/6.
KuTMEOs—4hd. to 6i(i.

Pimento— 2,\f/. to 2ia'.

Rubber—Para, tine hard, 3/li; tine soft, 2/11; Castilloa,

1/8 per ft).

Ruti—Jamaica, 2/5 to 5/- per gallon.

New York,—Messrs Qillispib Bros. & Co., October

31. 1913.

Oacao—Caracas, 14^c. to 16c.; Grenada, 14c. to 14|c;
Trinidad, 14c. to 14ic.; Jamaica, 12hc. to 13Jc.

Coco-nuts—Trinidad and Jamaica, selects, $40'00 to f42'00;
culls, $25-00 to 826-00 per M.

Coffee—Jamaica, ll^c. to 16ic. per lb.

OiNOER—8|c. to lljc. per ft.

Goat Skins—Jamaica, 48c. ; Antigua and Barbados, 45c. to

4.Sc. ; St. Thomas and St. Kitts, 42c. to 44c. per ft.

G»APE Fruit—Jamaica, $3-25 to $4-25.

Limes-S4-r.O to S6 00.

Mace—50c. to 56c. per ft.

NuTMEQS—lie's, 12c.

Okanoes—Jamaica, $1-50 to $2'50.

Pimento— 4jc. per ft.

Sugar- Centrifugals, 96*, 3-42c. per ft.; Muscovados, 89',

2-92c.; Molasses, 89°, 2-67c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant tb Co., November 10,

1913.

Cacao—Venezuelan, $1450 to $14-75; Trinidad, $1410 to

$14 :i5.

Cooo-NUT Oil—$1-20 per Imperial gallon.
Coffee—Venezuelan, 15c. per ft.

COPBA—$6-3(1 per 100 ft.

Dhal—$4-70 to $4-90
Onions-$2-40 to $2 -.50 per 100 ft.

P«A8, Split—$6-00 to $6-25 per bag.
Potatoes—English, $1-60 to $2 00 per 100 ft.

Rice—Yellow, §535 to $5-40; White, $4-90 to $4'95

per bag.
SroAB—American crushed, no qnotations.

Barbados,—Messrs. James A. Lynch <t Co., Ltd.,
November 15, 1913; Messrs. T. S. Garraway di

Co., November 8, 1913.

Arrowroot—$5-25 to $6 50 per 100 ft.

Cacao—$1400 to $14-50 per 100 ft,.

Coco-nlts—S24 00.

Hay—$1-50 to $160 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $50"00;
Sulphate of ammonia, $82-00 to $86-00 per ton.

Molasses—No Quotations.

Onions-$2 25 to $275 per 100 ft.

Peas, Split—$5-50 per bag of 210 ft.; Canada, $4 00
to §4 10 per bag of 120 ft.

Potatoes—Nova Scotia, $3 50 to $4 00 per 160 ft.

Rice—Ballam, $5-25 to $540 per 190 ft.; Patna, na

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 ft.

British Guiana.—Messrs. Wietino it Richtkr, Novem-
ber 8, 1913; Messrs. Sakdb.\ch, Parker &, Co.,
November 7, 1913.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
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, VIII, IX, X, XI and XIL— Price 2s. each

;
Post free 2s. 8d, where.'complote. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on RuniiEU: Rubber Experiments in Trinidad and

Tobago, by A. K. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones; Notes on Cultivation of Para Ribber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchioleck, B.Sc., F.C.S.;

Jiubber Cultivation, by Dr. P. J. S. Cramer; Mlscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

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

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

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

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2ti.

in 1900. No, 3, price 2c(.;inl901, No. 13, price 4rf.; (17) General Treatment of Fungoid Peats. Price 4(i.

in 1902, No. 19, price 4rf.; in 1903, No. 26, price 4(i.; (18; Recipes for Cooking West Indian Yaraa. Price 2d.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d
;
in 1904-6, No. 44, price M.; (34) Notes on Rabbit Keeping in the West Indies. Price id.

in 1905-7, No. 49, price 6(/.
;
in 1906-8, No. 59, price Gd. ^ (35) Information in regard to Agricultural Banks. Price M.

in 1907-9, No. 62, price 6rf.
;
No. 66, price 6(/. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canea in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2rf.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price Ad.; tions. Price 2d.

in 1904-5, No. 39, price id.
; in 1905-6, No. 46, price 4d. ; (45) A B C of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 50, price 4d.
;
in 1907-8, No. 56, price 4d. ;

Price 6d.

in 1908-9, No. 63, price 6d.
;
in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d.

in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d.

in 1904-5, No. 42, price 4d. ; in 1905-6, No. 47, price 4d.
; (58) Insect Pests of Cacao. Price 4d.

in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d.

Sugar-cane Experiments in the Leeward Islands, (65) Hints for School Gardens, Fourth Edition.

in 1910-11, price Is.
;
in 1911-12, price Is. (69) Hints to Settlers in St. Lucia. Price 6d.

General. (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(7) and 22 Scale Insects of the Les.ser Antilles, Part I. price (72) Lime Cultivation in the West Indies. Price 9d.

4d.; Part II., price 4d. ^73) Root Borers and other Grubs in West Indian SuiLs.

Price Gd.

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

marked id., and ly. for Nos. 40, 41, 44, 4.5, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

The * AGRICULTURAL NEWS *. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, it

3«. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

iflBued—Price 4s. each.— Post free, .5.';. Some numbers of the early volumes are out of print and therefore these vclumea

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 Scboo).

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Beidoewater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

Jrttt'sA ffjiMina.- The 'Daily Chronicle'Office, Georgetown. Antigua: Mr. S. D. Malonb, St. John's.

Trinidad: Messrs. Muir-Marshall ± Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aqenot, Basseteire,

Tobago : Mr. C. L. Plagemann, Scarborough. J7evis : Messrs. Howell, Bros., Charles*.own.

Grenada :
' Thb Stokbs '

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorflf's Dissolved Peruvian Guano—For sugar-cace and general use

Ohlendorff's Special Sugar-cane Manure

OhlendorfiF's Special Cocoa Manure

OhlendorflPs Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OPv DIRECT TO :—

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

Londo!! Agency : Dock House, BUliter Street, London, E.G.

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

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons eacli.

Special quotations made for export trade

OH ap2ilication to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN

INSECT PESTS
— OK THE —

LESSER ANTILLES,
By H. a. B.u,i,ou, M Sc,

Entomologist to the Imperial Department of .Agriculture.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This book give.s a popular illustrated account of the

chief insect pests in the Lesser Antilles.

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

Is. 3(f., post free, Is. Id.

JUST ISSUED

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

Containing papers on the following subjects:
—The

Windward and Leeward Islands Considered in Jtelation to

Forestry, by Francis Watts, C M.G
,

J ».Sc., F.I C, F.'>.S.;

Stomatul Characteristics of Varieties of .Sugarcane, by W. R.

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

M.Sc; Kecent Trials with Cotton in Grenada, by CJilbert

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

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

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

Printed at Office of Agricultural Repm-ler, 4 High Street, Bridgetown, Barbadoa.
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R.M.S.P. REGULAR SERVSGES
West Indies

Southampton & New York,
rOi<TS OF CALL.

BARBADOS, Trinidad (for Demerara, Tobago, Grenada,

St. Vincent, St. Lucia, Dominica. Montserrat, Antigua,
Nevis & St. Kitts, Carupano, Pampatar & La Guaira),

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

Jamaica & Antilla.

NEW YORK to BERMUDA.

Also from Southampton, Cherbourg & Liverpool to

Brazil, Uruguay & Argentina,
Via Spain. Portugal, Madeira & St. Vincent.

From London to

STRAITS, CHINA & JAPAN,
Via Egypt & Ceylon.

R.M.S.P. YACHTING CRUISES to

MOROCCO, WEST INDIES, NORWAY,
Canary Is,

& Madeira.
Fo ft night I y
from London.

IVIcditerranean,
""'"'Shtly

j^^iy Land& Egypt.
Sailings during By '•ARCADIAN."
Winter Months. June to December.
—> m9m <

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
IX THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICQLTURE.

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

try this little volume (which forms Xo. 72 of the excellent PampWet Series issued b}- the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.'

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

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

lime oils, citrate of lime, etc'

(Second X'otice):
— 'Pamphlet Xo. 72, with up to-date information concerning the lime industry is very oppor-

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

little volume.''

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

the West Indies for their Pamphlet, Xo. 72. which is an exhaustive summary of all that is up tn the present known of

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

THE CLARION (British Honduras) states:—'We reproduce below an extract from a Pamphlet issued by
the Imperial Department of Agriculture for the West Indies . , . and we propose publishing from time to time

further extracts.'

THE INTERNATIONAL SUGAR JOURNAL -—'This comprehensive handbook.'

To 1)6 oMainefl from all agents for the sale of the publications of the Department,

price 9f?., post free Wd

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Fertilizer Guide

Pine-apple Culture

Miscellaneous Economic Plants

Sugar-cane Culture

Tobacco Culture

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

WE SEND IT FREE.

GERMAN KALI WORKS,

Port-of-Spain,

Trinidad.
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The Law of Diminishing Return.

JXDOUBTEDLY onr of the inosb formidable

forces that promoters of agricultural develop-

;
ment have to contend with is the law of

diminishing return. A concomitant of society even in

its most primitive stages, this irrepressible economic

tendency was the cause of Abrahams parting with Lot,

of the invasion of Gaul, of the whole Western 'move-

ment, exemplified in i|uite re<'ent times by emigniiioii

to Canada and by the intro'luction of intensive pystems

of agriculture into the western T'nited .States.

In its widest application to agriculture this law

lays down that the returns from the production of any

particular produce shall diminish in proportion to the

extension of area. In other words, the cost of

production increases. The principle involved is that

a certain crop can be grown in some places with a less

expenditure of capital and labour than in others, and

that the quantity of this favourable land is limited.

Whence it follows that growers will first have recourse

to the most fertile land, and afterwards to that which

is less fertile.* A present day example of this is

afforded by the extension of the area under plantation

rubber, and to some extent by the results of efforts to

extend cotton growing.

It is not always recognized that one of the

principal aims of natural science at the present time is,

so to speak, to hold in check this law of diminishing
return by effecting improvements in the art of pro-

duction. The raising of drought-resistant varieties,

for instance, enables the cultivator of the less fertile

land to overcome what is perhaps one of his main

opposing factors; the immunization of domestic animals

to trypanasome diseases assists the breeder in the

Tropics to compete with the farmer in a cold coimtry;

whilst the introduction of labour-saving machinery
allows of the remunerative investment of capital in

land where previously it would have been prohibitive.

* It sliould be pointed out that fertility in the economic
sense is a ri^lative term and really lepresents a chain of (actors.

When land is taken up in a new country for a new cultivation

those who are in a hurry, reject the chain which has one or two
weak links however strong the rest may be and select a lighter
one that has no Haw. But if tliere is heavy work to be done,
and they have time and the necessary knowlcd;;t' and skill to

make repairs, they will set the larger chain in order and then
it will be stronger than the other. Lands whicli are first

<liosen do not <'/ir<(i/s come to be regarded ultimately as the
most fertile.
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But even in natural science investigations them-

selves the law of diminishing return exerts an

influence. To-day the most fertile fields have been

well worked and are exhibiting signs of exhaustion.

Agricultural research, like agricultural production, has

been extensive rather than intensive, and with the

same amount of mental effort less can be obtained

to-day than could have been some fifty years ago.

Scientific research is becoming a business, and an.

expensive business. Hence it is that the United

States' expenditure on its Department of Agricul-

ture has risen from S.S,00(),000 in 1S9S to nearly

§25,000,000 in 1913, and that for agricultural educa-

tion and research in Great Britain, the State has

voted £300,000 annually. Instead of a reduction

in expenditure for purposes of research, it will be well

to accustom ourselves at once to look forward in the

future to a continual increase, if progress is to be

maintained.

It will be convenient here to turn to quite another

aspect of the law, namely its consideration in regard to

the commercial investment of capital. Little reflection

is necessary to see that in agriculture, the conditions

surrounding the investment of money are diametrically

opposite to those obtaining for commercial undertakings.

In any productive business we may regard capital and

labour as being applied in doses. In agriculture, the

return to the first few doses is generally small and

a greater number of doses may get a larger pro-

portionate return; but sooner or later (assuming

that there are no improvements in the art of

production) a point will be reached after which

any further dose will obtain a less proportion-

ate return. It will be understood that the return

to capital and labour of which the law speaks is

measured in aviount of produce raised independently

of an)' changes that may meanwhile take place in the

price of produce, though if we wish to draw deductions

from the law, external conditions must of course be

taken into account.

In the manufacturing industries the reverse occurs.

Generally speaking, each successive dose of capital and

labour brings in more than a proportionate return. In

other words, the law of increasing return operates. If

this tendency existed in the case of agriculture we

should find cultivators giving up all but a very small

plot of land and concentrating all their capital and

labour on it. By so doing they would save nearly the

•whole of their rent

Strange to say, a widespread attempt to move in

this direction is in operation at the present day. The
concentration of capital in central factories and the

organization of small holdings are really unconcic:)Us

efforts to defeat the law of diminishing return.

The great work that has been done in Denmark
and France in connexion with intensive agriculture
and co-operation affords a striking example of this

fact. There one finds capital and labour invested

per acre that would be ruinous in Canada and

Australia. In a country like Denmark we have what

may be termed 'industrialized' agriculture, and the

marginal dose of capital
—to use a technical term—is

farther removed from the first dose than is the case on

larger properties in big countries where extensive

rather than intensive agriculture prevails.

In the cultivation of land, the improvement of its

natural productive value so that it will stand increased

doses of capital is one thing, and the provision of this

capital another. Moreover thei-e is the (piestion of

labour. The greater the amount of capital expended
per acre the greater will be the energy required to

make io bring in a reasonable rate of interest. Both
these requirements are met in a well organized commu-

nity of small holders where systems of co-operative sale

and credit exist, and where each man is interestedly
industrious. Under these conditions the law of

diminishing returns is strained to the utmost.

At the other extreme we have central factories. These
render it possible for the growers to cultivate on a more
intensive scale and less fertile land than would be the

case if each had to expend time and money uuon
manufacture and transport individually. With the

concentration of every effort on to the land itself, the

o])tinium ccnnlitions are obtained for the remunerative

investment of capital. Under the most favourable

agricultural conditions however, the investment of

capital is always limited by the law of diminishing
return; but such capital has the advantage of being
generally safer than much larger sums that may be

sunk in purely commercial concerns, the success of

which are frequently dependent upon agricultural

supply, and upon the integrity and the personalities
of those who are responsible for its management.

According to Mr. J. 1!. Jackson's report on the London
drug and spice market (see \).

399 of this issue), the month
of October opened with a generally depressing tone, which
has continued throughout the entire month. The sales have
been uninteresting, and prices show but very little change
from those of last month, the only exception being an
increase in the price of native Jamaica Sarsaparilla, and
a decrease in that of Grey Jamaica,
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DEM^TMENlM^TEPm^

GHENADA: REPORT ON Til i: AGRICULTURAL
DEPARTMENT, I'.ij .'7;.

This publication reallj' consists dl five separate reports

written by the otlicers in charge of the work which is sum-

marized Keference to the numerous matters dealt with is

facilitated by the provision of a table of contents on the

first page, and by the introduction nl general subject head-

ings, which are inserted immediately under the numbers at

the top of each page.

EXPERIMENTAL \Vc)l;K WITH t'.^C^O.

The general administration report which constitutes

the first section of the publication, provides, as its title

implies, a general review of the organization and of the work

done and contemplated b}' the Department as a whole. A com-

mencement has been made in regard to ex])erimental work with

cacao Manurial experiments started comprise serie.s to test

the effects of different nitrogenous manures sulphate of potash,

basic slag and mulch. Spraying experiments have also been

carried out Two points were involved in this latter line

of work: (1) the poisoning of epiphytic growths on the

trunks of cacao trees in wet di.strict,=. and (2) the lessening

of fungoid diseases of the fruit and )urk. Gopp?r sulphate
solution was used in the first instance and Bordeau.x mix-

ture in the second. The results of the trials with J'.ordeaux

mixture do not attbid reason to believe that the method
will be of much value in (Jrenada unless fungoid diseases

become more prevalent. As regards the use of copper

sulphate solution, it was found that the application of

i gallon per tree was efficacious in killing all epiphytic growth.
Besides these experiments, others have been arranged with

the object of selecting desirable types of cacao. There are

nciw about twenty four trees marked out for this line of

work, and this year (1913) a definite beginning will l)e made.

After giving interesting information in regard to the

improvement of Indian corn, the suitability of varieties of

sugar-cane, and trials with cotton, limes, coconuts and other

crops, the section concludes with a list of scale insects

attacking cultivated plants in Grenada

WORK IN THE LA1>0R.\T()KY.

The report on the laboratory shows that attention has

been mainly directed towards a soil survey, and a large number

of physical analyses of different soils and subsoils are given.

Crenada soils may be divided for practical purposes into red,

black, and grey soils The red soils have a high percentage
of silt and fine silt In the black soils the proportion of sand

is much greater, whilst in the grey a high percentage of coarse

^nd occurs. As might be expected, the "heaviness' of the

soi's decreases in the order in which the soils have Just been

referred to. The report also gives results of experimr nts on

shrinkage and friability of soils Future investigations will

be conducted to extend the results of the different r.nalyses,

and to deal with specific cases of soil fertility or poverty.

WOUK IN THE IIOTAXIC tlAROENS.

A notable feature of the list of plants distributed from
the Botanic Gardens presented in the next report, is the

diversity of the various species sent out. This reflects the

interesting nature, and therefore the educational value, of the

garden, whilst economically it shows that efforts are being u.ade
towards the diversification of agriculture of the smaller estates.

Large numbers of cane plants and coco-nuts were sent out.

The former constitutes the staple crop on most of the

settlements, and it is sati.sfactory to learn that coconut

planting is being taken up not only by the larger landed

proprietors but also by peasant holders as well.

EFFORTS IX CONNE.XION WITH PEASANT INSTEUCTION.

This section of the publication is principally of local

concern, though the notes on peasant agriculture present points
of general interest and indicate the dilliculties which the

agricultural officers in Grenada are endeavouring to overcome.
The greater portion of this report (seventeen pages) is devoted
to the presentation of results of the judging of the Prize-hold-

ings Scheme. These results show, on the whole, that the usual

lassitude exists amongst the peasants. Improvements are re-

quired in connexion with drainage, the conservation of manure
and the provision of the wind breaks. Efforts have been, and
continue to be made lo awaken the holders to these facts.

It may be stated tb^t there are indications that the Brize-

holdings Scheme will continue to increase in po[)ularity and

effect, particularly in the case of crops other than cacao.

REPORT ON LAND SETTLEMENTS.

Readers will be iamiliar with the circumstance that Land
Settlement now forms an essential feature of the agriculture

throughout the entire Windward Islands The existence of

small holdings has made it necessary to retain amongst them
an area which may be devoted by the Agricultural Depart-
ment to demonstration work and experiments. By means of

these plots it is possible to bring about more easily, the intro-

duction of a diversified system of cropping on the holdings,
and to enable the Department to provide for the allottees

selected seed and other planting material. Amongst those

crops dealt with experimentally at these stations are sugar-
cane varieties (of which B. 147 has proved itself to be very

generally suitable), cotton, tobacco, Indian corn, coco nuts,

pine apples, fruit trees and ground provisions. It is sati.s-

factory to observe from a table given at the end of the

report, that the class of persons purchasing allotments in the

Land Settlement districts during 191213 were principally

agricultural labourers.

FOREST RESERVES.

A short account is given at the end of the publication
of the work done on the Forest Reserve. During the year
the.se areas have been increased. It is also interesting to note

that on some of this land Para and Castilloa trees have been

planted. The essential aim of the.se Re.serves is to maintain
forest conditions around the sources of the two streams

from which the island's water supply is principally obtained.

Two rangers were employed during the year under the

Land Officer to prevent squatting and the cutting of wood.
For a full account of forestry conditions in Grena;da, see

West India)' Jlnf/etin. Vol. .Mil, Xo. 4.

Appended to the publication are monthly returns of

the rainfall for 1912 13 at fourteen different stations situated

in various parts of the island.
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FRUIT AND FRUIT TREES.

NEW OITRUS TREES FROM CHINA.

One of the most remarkable of the wild species of the

genus Citrus is definitely described for the first time in the

Journal nf Aqricidtural Research, Vol. I, No. 1.

The reader may remember that the question of wild

citrus species was dealt with in the last issue of the Agricul-

tural A^ews, and the present account forms therefore, an

interesting and important continuation of the sul>iect.

The species under consideration has been named Citrus

Icham/emis, Swingle. As far as is known, this plant is native

farther north than any other evergreen species of citrus, only

the deciduous C. triroliata having a more northerly range.

Be.sides having the most northerly range of any known

evergreen species of citrus, it occurs at the highest altitudes

reported for any other wild species of the genus.

C. Ichangends is cultivated in China in the vicinity of

Ichang; and it bears a very large lemon-like fruit that is of

sufficiently good quality to cause it to be shipped to markets

several hundred miles distant.

In the space of this article it would not be possible to

reproduce in full Swingle's description of the species, but it

may be noted that the species differs from its congeners in

having very large thick seeds and slender leaves four to six

times longer than broad, with very large winged petioles often

as large or larger than the blade. It differs from Citrus

Mstri.c, DC, in having oblong rather than triangular wingtd

petioles and much larger flowers with conate stamens. The

bulky seeds of Citrus Ic/wngensis with their large brown caps

and thickly formed cotyledons are not at all unlike those of

the African species of hard-shelled citrus fruits belonging to

the genera Balsamo-citrus and Aeglopsis.

A wild species of citrus collected by Hooker and

Thompson in 1850 amongst the Khasi hills in As.sam has

been described by Swingle as a subspecies, namely, Citrus

Jclia'i'tensis latijMs, Swingle. It differs from C. Ic/i-iiiffensis in

having the leaves more variable in size and shape with the tips

acute, not caudate, the flowers in few-flowered (three to five)

panicles instead of solitary, and the fruits oblate instead of

prolate spheroidal in .shape. The fact that Hooker and

Thompson called this plant a wild or-mge is additional

evidence that the lemon-like appearance of the Chinese form

is a constant sub-specific character.

a ropre.sentative of the natural order .Moraceae, and recently

introduced to the United States from China. Its fruit,

although small, is sweet and edible, and because of its

hardiness, the shrub can probably be grown in the southern

half of the I'nited States. In (^liina, the leaves are used

for feeding silk worms at times when mulberry leaves are

scarce. It is believed that it might be usefully employed
for hedge purposes, and there appears to be little doubt that

the fruit if successfully crossed with the Osage orange will

provide a progeny yielding produce of great value as food

for live stock.

POSSIBLE USES OF THE SPECIES.

The large size of the "seeds makes it probable that

Citrtts Ichangensis will produce very vigorous seedlings, and

hence it is likely to be of value as a stock on which to graft

other citrus fruits. The numerous large seeds, however,

possess the drawback of greatly reducing the proportion of

juice because of the space they take up. Since the plant is

a native of China and Assam and very hardy, its .Miitability

for growth in the Southern States is practically a foregone

conclusion, and there is every probability that this species

will play a great part in the development of citrus cultiva-

tion in America. In conclusion it may be pointed out that

the discovery of C. Iclidugcusis in a part of China as accessi-

ble as Ichang is a further proof of the rich harvest of new

species of plants that awaits the botanist and agriculturist

in China.

In connexion with the above account, attention may be

called to an article in the American Breeders' Magmine

(July-September 1913) dealing with Cndrinia tricuspidata,

DIFFERliNT LIGHT INTENSITrES AND
PLANT ASSIMILATION.

Although the subjects used in these experiments did not

comprise tropical fruit trees, the importance of the results

seems to be sutliciently general to justify their consideration

on this page. The significance of the results in relation to

tropical seedlings raised under shade and in regard to shade-

grown cacao should be noted.

The subjet-ts of the research were Teucrium scoi-odonia

and PisiiM S'tfinim, chosen as being typical shade and sun-

loving plants respectively. The various light intensities were

obtained by using shelters covered with woven material of

different textures. Amongst the conclusions drawn were

the following: (1) that a leaf developed in shade can

exhibit a higher stimulating energy in direct sunlight

than a leaf developed in sunlight (this is attributed

to increased chlorophyll content); (2) plants developed
in full light are at great disadvantage when transferred

to shade compared with those developed in the shade

(this emphasizes the modifications which the shaded plants

undergo); (3) plants developed in low light-intensity increase

their energy when transferred to sunlight; (4) when the light-

intensity is reduced to one-ninth, the assimilating energy is

very low, and the adaptation has been carried to such a point

that the leaf is unable to profit by increased illuminations

when placed in direct sunlight; (-5) an analogous effect is

obtained when young plants are transferred to increased

light-intensity, and it is probably due partly to lack of pro-

tective tissues and partly to deeper causes depending upon
the activity of the protoplasm itself.

In general, plants seem to have the power of modi-

fying their structure and chlorophyll content within their

individual limits of adaptability, so that under natural con-

ditions, their assimilating power tends to remain constant

through the different light intensities.

Grafted Papaw as an Annual Fruit Tree.—
According tn the Montldi/ Jlulletin of Ayricullnral Intdligence

and Plant /)iseoses (July 1913), the cultivation of this fruit

in Florida has been impeded by the fact that its propagation

from seed gives very uncertain results, while its propagation

from cuttings is too slow to prove remunerative. A
successful attempt has been made in grafting desirable stock

on young seedlings, so that a yield of f8 to 72 lb. per tree

may be obtained in fifteen months. There are indications

that the demand for papaws is growing, and that the smaller

fruits can be shipped to different markets with success

To encourage coco nut cultivation an enactment has

been parsed in Kedah to allow of the remission of land tax

under certain circumstances. (See Agricultural Bulletin,

F.M.S., October 1913.)
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SUGAR INDUSTRY.

SUGAR-CANE EXPERIMENTS IN

BARBADOS, 1911-13.

A ccpy has just been received of the Pdinphlet on the
results of the experiments conducted with sugar cane by the
Local Department of Agriculture. Barbado.', during the
season 191113. During the course of this period vc-y
unfavour-ible weather wa.s experienced, which resulted in an

irregularity amongst the young canes and a reduction in the

yield of sugar considerably below the average.

For the season under review, in the black soil districts,
the average yield of White Transparent was 4,1.51 ft>. of

iiiu.scovado sugar per acre. Of the selected varietie.s, the

seedling cane B.630S came first with a yield of 5,974 ft. of
muscovado sugar, giving an increase monetary yield of

)ir29-72 per acre. B.ISJOS came next with 5,421 lb. of
muscovado sugar, resulting in a monetary gain of .'?20 70

per acre over that yielded by White Transparent. Turning
to the experiments on the red soils. White Transparent as

plant canes gave an average yield of 4,714 lb. of muscovado
sugar per acre. Amongst the seedling canes, B.6450 gave
a yield of 7,4f)6 B). of muscovado per acre—an increased
return compared with White Transparent of 2,752 Bb. equal
in value to §44-86 per acre. B 4934 ci'^ie next with an
increased value of S22-20, whilst B. 3922 cime third. On
the red .soils as plants, first and second ratoons grown during
the season under review, White Transparent gave 12,796 lb.

of muscovado sugar worth at $1 63 fier 100 lb., •-7208-57 for
the three crops. B.3922 gave 18,713 lb. of muscovado sugar—an increase of 5,917 lb. worth for the three crops •'?96-45
more than White Tran.sparent. B.6450 came next with an
increase worth !ir69-85 more than White Transparent.

Of the 2,334 seedling canes which were planted in 1911,
seventy four from their field characters and the richness and
purity of their juice passed the year's standard and will be

replanted at the close of 1913.

M.\NfRI.VL EXPERIMENTS.

These experiments were directed as in former years to

ascertain the effect upon the industrial yield of the sugar-
cane, the application of farmyard manure in ordinary
quantity, and in double the ordinary quantity, and in

varying quantities of nitrogen, phosphoric acid and
potash contained in the usual commercial fertilizers.

As already mentioned, the weather conditions were very
unfavourable for the development of sugar-cane, and the
Iresults obtained in the manurial plots clearly indicate that
the want of rain has been the limiting factor in the regulation
of the results. The best monetary result in the nitrogen
series was obtained where 60 lb. of nitrogen as dried blood
was applied, all in January. A net gain of •S7o4 was obtained.
The next highest yield was obtained where only phosphates
and potash were applied. This was followed by the plot to
which 40 lb. of nitrogen as dried blood was applied, 1.5 Bb.

in January and 25 lb. in June. The application of sulphate
of ammonia had a distinctly depressing eflect.

In considering these results financially with those for the
last twenty years, it is interesting to note that in the nitrogen
series for the longer period, the best monetary result.^ were
obtained where 40 lb. of nitrogen as sulphate of ammonia
was applied, 15 lb. in January and 251b. in June. The next
best result was obtained from the divided application of dried
blood. As regards the phosphate series, there has always

been a lower yield in all the plots to which phosphate has
been applied than in the no-phosphate plot with the excep-
tion of the plot to which 100 tt). of basic slag has been
applied per acre. In the potash series, in all the plots, with
the exception of the one to which 60 It), of pota.sh as sulphate
of potash was applied, all in January, there was an increase

varying in the case of the no-manure plot from §2 75 to

•^9
94, and in the case of the no-potash plot from 56c. to

•'5'513 per annum.

As the superphosphate of lime plots have given a loss
on the average for the twenty years during which the

experiments have been carried out, and also as the
dried blood plots have apparently given better resulta

during the last few years than they did at first, it

was deemed desirable to compare the average returtt
of the first ten years with those of the second ten years,
with a few to ascertaining whether the nophoiphate
plots give now any indication of requiring phosphates.
It would appear that this is not the case, since for the first

ten years the yield on the no-phosphate plot was, on the

average, 7,820 lb. of sucrose per acre, whilst in the
second ten years the yield was 8,233 Bb.—a diflference ia
favour of the second period of 413 tt). of sucrose per acre.
That this increase cannot be due to rainfall conditions is shown
by the fact that the average precipiBation per annum for the
first ten years was 6958 inches compared with that of the
second ten years, which was 56-32 inches. The increased yield
has therefore been due, most probably, to the regularity in the

application of farmyard manure, and to thorough tillage. That
this is likely is seen from the fact that the no-manure plots
gave during the second ten years 4'73 ttj. of sucrose per acre-

more than was yielded during the first ten years. It should
be understood that these experiments were conducted on
identical plots.

Further information is given in this report in regard to

special experiments with sulphate of ammonia, nitrate of soda,
nitrate of lime and calcium cyanamide. Want of space prevents
reference to these, and to the large amount of other interesting'

information but barely touched upon in this review. In con-

cluding, however, it may prove generally interesting to refer

briefly to the facts recorded in the report in regard to the range
of probable error in the experiments. The yields of four
similar control plots were compared. The difierence between
the yield of the plot which was highest and that which was
lowest amounted this year to 1,624 D>. of sucrose per acre—
a difference of 31 per cent. Further, a difference between the

highest yield and the average of the four plots was + 15-39

per cent, and between the average yield of the four plots and
the lowest - 11-69 per cent. Reference to most of the tables
of varieties for 1913 will show that this difference of 1,624 lb.

corresponds to the difference in the yield given by the lowest

variety and that occupying perhaps the tenth position in a
list of fourteen canes. It would appear, therefore, that for

the first year most of the results in each table of selected

varieties, fall within the range of experimental error.

Too much importance must not, therefore, be attached
to the individual monetary gains, and it would seem safer
to regard the list of seedlings in each table rather as a group
of promising varieties, and not to compare too closely
the plants individually, at least from the grower's point
of view.

At the end of the report the extension of the area
under B.6450 is commented upon, and it is stated that the

average increased value to the island in the near future
from the cultivation of this cane should not be less than

£100,000 per annum.
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COTTON.

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

write as follows, under date November 17, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 200 bales of West Indian Sea

Island cotton have been sold; these include about 130 bales

Stains and Hybrids Sd. to 91, the remainder being New

•Crop St. Kittsand Nevis 17rf. to 19d.

The market is nominally steady, but spinners have con-

siderable stocks from last season and are not eager to purchase.

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

Sea Island cotton in the Southern States, for the week

ending November 15, is as follows:—
The market has remained quiet and unchanged through-

out the week. The sales consisted of 100 bales, Extra Fine

at 26c. and about 100 liales Fully Fine off in preparation at

20.1c. The stock now largely consists of Fine and Fully

Fine, which Factors are continuing to hold for their previous

asking prices, but on actual bids would probably consent to

make some concessions to sell. In the meanwhile we have

only to renew our last quotations.

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

We quote, viz.,

Extra Fine 26c. = Hid.
Fully Fine 24c. = 13|d. „ „ „ „

Fine 22c. to 23c. = 12|d. to U^d. „ „ ,, „

Tully Fine
offUoic. - Ud. „ „ „ „

in preparation J

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre up to November 1-5, 1913, were

3,220 bales, 3,072 bales, and 1,662 bales, respectively.

BRITISH COTTON GROWING ASSOCI-

ATION AND AUSTRALIA.
As a result of enquiries made by the Dominion Royal

Commission as to the possibilities of cotton growing in

Australia and subsequent correspondence and a conference

between members of the commission and representatives of

the British Cotton Growing Association, the Government of

the Commonwealth of Australia, the Government of Queens-

land and the Imperial Institute, a letter on the subject was

sent recently by the Chairman of the Association to the

T)ominions Royal Commission.

The letter mentions first how anxious and willing the

Association is to prove definitely whether cotton can be

grown on a commercial basis in any part of Australia. It is

pointed out, however, that in regard to their supplying

a large sum of money for the necessary experimental work,

the fact that the Association has already spent over £170,000
on such work prevents their being able to afford to devote

any large sua of money towards carrying out the work

under immediate consideration. It is suggested to the

Queensland Oovernment that in the first instance an agri-

culturist with good practical knowledge of cotton growing
should be engaged for a period of three years, and he might
•with advantage be attached to one of the local Agricultural

Departments. He should conduct experiments preferably

on experimental plots situated on estates. This is often

done in the United States and in Egypt, and it is generally

arranged that the farmer shall be guaranteed a minimum

crop. To assist in these experiments, the Association would

contribute the sum of £100 per annum towards their cost,

for a period of three years, dating from July 1, 1914.

It is essential to recognize that the question of the seed

which is to be used for sowing is the most vital factor. 'No

matter how good the soil, or how favourable the climatic

conditions, or how excellent the cultivation, unless the seed

is sound and well matured and of a variety suitable to the

district, the result must be failure.' The danger of growing
several varieties in one district is also pointed out. For

example, if cotton li inches long and worth, say.lOrf. a pound,
is mixed with cotton I inch in length and worth, say, 7</.

a pound, it is probable that its value will be less than 6iti.

per B). For this reason, amongst many others of equal

importance, it is urged that the seed supply should be left

in the hands of the Government, and that no one should be

allowed either to import or distribute seed except under

license from the Government. Further, the ginning anil the

baling of the cotton should be under Government control,

for it is just as dangerous to mix different growths together
in the ginning and baling as it is to so mix the seed.

As regards the, type of cotton which should be culti-

vated, only experience will enable one to decide definitely

which type will be most suitable. Sea Island and perennial

cotton are to be ruled out at once. Indian cotton is of very
low value and would be useless. Egyptian does well under

irrigation, but is hardly to be recommended as a rain crop.

As regards American, the shorter staple varieties owing to

their low value are not likely to prove profitable. It must
be remembered that although it has been proved experi-

mentally that cotton can be grown in i^)ueensland, the legis-

lation against the importation of black labour makes the

scale of wages so high that it is necessary to grow only the

best types of high value, if the cultivation is to be a success

commercially. It would therefore appear that some of the

high class varieties of American Upland cotton would be

most likely to answer purposes in Queensland.
After consideration of the whole question, the committee

of the Association authorized the followimg offer to the

Commission :
—

As already stated £100 per annum will be contributed

if the Government decide to undertake the experimental
work suggested above. The Association will also supply, free

of charge, small quantities of seed for experimental purposes;

they will report on samples, superintend sales, keep separate
accounts for each shipper and superintend the remit-

tance of the proceeds. As well as this, the Association will

pay the ocean freight, and will superintend the insurance

of the cotton; the Association will, when required, make

arrangements for financing cotton or seed by accepting bills

drawn on shipment. The Association will furthermore

supi>ly ginning and other machinery, baling material and

other stores on easy terms of payment, and will give the

buyer full advantage of all cash and trade discounts. Finally
the Association will guarantee a minimum price for Australian

cotton in Liverpool or London of Ghi. per tt)., less

insurance, port and other charges, (which amount to about

},d. per Bt).) for all cotton forwarded to them for sale and

which shall have been produced from an annual variety

grown from seed issued by the Government, and which shall

be shipped in a clean and merchantable condition. Any
surplus which may be obtained over the above mentioned

price of G^d. per fc., will be remitted to the planter. It is

stipulated that this offer does not apply to any cotton grown
from perennial varieties, or from ratooned cotton.
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LIVE STOCK NOTES.

THE GREVY ZEBRA AS A DOMESTIO
ANIMAL.

The Grevy zebra {Eijvi/s Grerii) is one of the largest

of the zebras, measuring between 13 and 1-t hands and

weighing about 800 to 900 Bb. at inaiurity. It is also

by far the handsomest of its kind, having striking markings
and a great deal of 'tinish'.

This zebra inhabits the highlands of Abyssinia and

Somaliland, and is apparently comparatively rare.

How the I'nited States Department of Agriculture
came in 1904 to direct their attentions tmvards the pos.sibility

of its domestication and hybridization, and the interesting

results of the work which was subsequently taken up, are

described in a paper by (i. M. Rommel, Chief of the Animal

Husbandry Division of the Department, published in the

American Jlreeders' Maga:i?ie (.July-September 1913).

Having obtained one of these animals in 1904, an

attempt was made in the following year to cross it direct with

mares, but without results. In f«ct the zebra evinced

a positive aversion to mares, even his own size, and when
turned out with one of them in the same paddock rushed at

the mare and would undoubtedly have killed her had he not

been driven back. The Bureau reached the conclusion that

a zebra was like a jack, and if he had not been raised with

horses might show some disinclination to mate with mares,

or even refuse to do so at all.

Therefore the Department decided to establish a stud of

zebras. But misfortune dogged their tracts; for of the four

female zebras imported, three died, and the remaining one

when bred to the fkst jack-zebra
— named Dan—gave birth to

a dead foe.1.

Along with the first female imported in 1907 another

jack-zebra was brought. This animal was named -Jerry.

Jerry had been kept away from the female zebra and out of

her sight as much as possible. He was a young animal

when received, and it was thought that he had probably
never covered a female zebra and would therefore be more

likely to cover a mare. He was tested. Strangely enough
he did not show any of Dan's antipathy to mares; in fact

they all became very good friends, but no mating re.sulted.

It was a platonHc friendship. The mares came in heat

regularly and Jerry manifested a certain amount of sexual

excitement; he would mount but, for some peculiar reason,

would not complete the act.

After some months of these trials without results, the

female zebra was bred to Jerry. Whether this would cause

him to refuse to cover asses was of little consequence, as the

chance of getting a zebra foal could not be lost. The female

was bred; and Jerry was then tried on the asses: strange to

say, he covered them without objection. 'Why Jerry should

refuse to cover mares when he had probably never mated
with his own species, but would readily go to asses after he

had mated with a female Grevy zebra, is a question in

animal psychology the writer does not presume to answer.'

Copulation being readily performed by the zebra with

female donkeys (though in the case of Dan only in seclusion),

it was of course easy to collect semen to impregnate mares

artificially. A female hybrid was foaled in June 1912.

It has been found that the zebra semen does not contain

relatively so many spermatazoa as that of the stallion, and

this may account for much of the diflicultj that was

experienced in breeding by artificial means.

The mare-hybrid is described as being more like

a horse in appearance and manners; whereas the ass-hybrids

resemble the donkey and are exces.5ively stubborn. The
mare-hybrid has the alert, spirited air of a mule, which
one would expect from a high-spirited, well bred mare.
In breeding mules from jacks one depends on the

mare for finish and quality. With the Grevy zebra one gets
it from the sire as well. Therefore it would appear possible
to breed a finer class of mule from the Gfevy zebra than from

jacks, using mares of poor as well as of superior quality.
In conclusion the author states that in these experiments

it was found possible to confirm Ewart's classic experiments
with the Burchell zebra, in Scotland, in regard to the much-
discussed question of telegony; The influence of one

impregnation of a female has little, if any eflfect, on the

characteristics of subsequent progeny.

EUROPEAN ANIMALS IN BRAZIL
The essential factors which have to be considered in

the acclimatization of imported domestic animals in hot
countries is discussed very thoroughly in a paper
recently issued by L' Association Scientifique International

d' Agronomie Coloniale et Tropicale. The paper deals more

particularly with the question of acclimatization in the State

of Sao Paulo, Brazil. The climate of this State is sub-tropical.
The mean annual temperature is 17 '7° C. with a maximum
in summer of 38° C, and a minimum in winter (restricted to

only one or two districts) of 1 to 2 degrees below zero.

The native race,-, of animals which occur in this country
are not, strictly speaking, indigenous, but are the descendants

of imported animals brought by the early Portuguese colonists.

Although the State is well adapted for cattle grazing, it

is essentially a pig country. As in the case of the other

classes of live stock, the pigs are descended from Portuguese
breeds and are characterized b}- a perfect ada-ptation to

olimate. They differ from European races in that they arfr

thinner and therefore more suited for thriving in a hot

country.

Turning now to the main subject of the paper, the

author divides the factors of acclimatization into two groups:

(1) meteorological factors — temperature, humidity, electrical

conditions, light-intensity, wind; and (2) biological factors—
vegetation, animal parasites, including ticks and piro-

plasms. Reference has already been made above to

temperature conditions. As regards humiditj-, the State

presents two distinct periods, a wet season from November
to March, and a dry season from April to October. It is

during the wet season that the animals should naturally be

in their best condition; but unfortunately, it is during this

time that parasitic insects are most numerous.

In dealing with the biological factors (after describing
the indigenous fodder grasses) an account is given of the

diseases that have to be contended with. These include

symptomatic charbon, mal de caderas, and Texas fever. It is

stated in connexion with mal de caderas that this disease

occurs generally in a sporadic fashion, suddenly appearing
and as quickly disappearing. The chief factor in the accli-

matization of animals is their successful immunization against

piroplasms, and this subject is dealt with at considerable

length. The Trypan blue treatment has proved successful.

The European breeds which seem to have the best

chances of becoming immune to disease and adapted to the

climatic conditions are as follows: horses—Arabs and Anglo
Arabs from the southwest of France; cattle—Friesland,

Dutch, the Schwyz breed from Switzerland, the Limosin, and
the Jer.scy and Guernsey; donkeys—from the south of Italy;

goats
—the Toggenburg and Flemish breeds; pigs—Berkshire

and large black; poultry
—Bresse, black Opriugtor.s, and

Minorca? .
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NOTES AND COMMENTS.

Contents of Present Issue.

In this number the editorial deals with the law of

diminishing return in its application to the extension of

cultivated areas, the commercial investment of capital,

and scientific investigation.

Lime Cultivation in the West Indies.

It is gratifying to be able to state without qualifi-
cation that Pamphlet No. 72 has received a very wide
and favourable reception. By referring to the cover of

this issue of uhe Agricultural Nnrs the reader will rind

full evidence in support of this statement in the form
of extracts from notices that have recentl}- appeared in

leading technical journals, and in West Indian news-

papers published in those Colonies where a lime

industry is already established or where doing so is in

conteinpl."t.iiin.

There are two industries which ha\ e one great

point in common, and they are the lime growiiig and
the sugar industries. Each has its rival. The lime
must Compete with the lemon, and the sugar-cane has
to contend with the beet. Cacao, coffee, rubber, rice and
tea are to a large extent, free in this respect. Hence
in the production of lime and sugarcane products,

economy is of first importance; and just as in the case

of sugar-cane cultivation and manufacture, improved
methods are continually being introduced, so must this

take place also in connexion with lime growing and the
manufacture of lime products. At present high prices

prevail. Should there, with increased supply, occur
a tendency for prices to fall, the importance of economy
in production will be manifest at once. The necessity
for new markets and new uses will become urgent also.

Pamphlet No. 72 shows that the production of

lime products is an industry, and an industry involving
a knowledge of techique based on biology, chemistry,

engineering and economics, having, as already intimated,
its parallel in the sugar industry. But the pamphlet
by no means says the last word on the subject.

Under the caption Departmental Reports, on page
387, a review will be found of the work of the

Agricultural Department, (Irenada, for 1912-1.3.

A suggestive article dealing with the effect of

different light intensities upon the growth of plants
will be found on page 3<S.S.

On page 389 there appears a summary of sugar-
cane experiments in Barbados, 1911-13.

The British Cotton Crowing Association's efforts

to establish a cotton-growing industry in Australia are

dealt with on page 390.

A very interesting notice of agricultural and

industrial conditions in the Dutch West Indies appears
on the opposite page.

Insect Notes, on page 394, comprise a continuation

of the article which .appeared in the last issue of this

journal on insect pests at St. Croix.

l\[yeological investigations in Florida are dealt

with under Fungus Notes, on page 398.

India and Agricultural Research.

The issue of the Agricultural Journal oflmlia for

October 1913 contains a reply to a review of 3Ir. W.
Lawrence Ball's book The Cotton Plant in Egypt—
Studies in Physiology and Genetics. This review was
dealt with editorially in the Agricultural Xeivs some
months ago, just after its appearance, and readers who
are interested in the discussion should refer to this

leading article.

The reply under consideration deal.s with the

opinions expressed in the review with regard to their

bearing upon official agricultural policy in India. The
writer of the reply quotes the following passage from the

review:
' "the large amount of work here recorded [refer-

ring to Balls' book] does not appear to be of any imme-
diate economic importance. .^Ioreover it maybe sug-

gested that even from the scientific point of view the

expenrliture of time even by an official ofan Agricultural

Department on such work is a mistake". This can

only mean [continues the writer of the reply] that in

the publication work of our own [the Indian] Depart-
ment for instance, no work which is not of direct

economic importance should appear, and no officer of

the Department should take up any piece of work
unless he can, practically speaking, guarantee that it

will lead to some commercially profitable result'.
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^^We scarcely think this inference is altogether

justified, for it was only this particular set of. Egyptian
studies that was referred to and the reviewer clearly

stated his appreciation of the value of abstract research

in general, provided it led to the discovery of princi-

ples, facts and relations of wide application and

significance.
To continue the main point at issue, the writer of

the reply emphasizes the importance of pure biological

research to India, for although it would be unthinkable,

almost impossible, to cut adrift from Europe .
and

America, most of the important, contributions of

science in these ei:)ntinents are not negotiable in the

peculiar physical, social and financial conditions of

India. India has to work out it.s own economic salva-

tion. Pure research is a neressary condition there

for economic advancement.

^agricultural Progress in Curacao and Its

Dependencies.

Although geographically in close proximity to the

British Islands, not a great deal is heard locally

ooncerning developments in the Dutch West Indian

Islands. For such information the reader is referred

to Diplomatic and Consular Reports, No. ol9.5—
Annual Series, on the trade and commerce of Curasao
and its dependencies for the year 1912. Agriculturally
« "urarao is interesting in view of its possessing large

phosphate deposits. These mines have lain idle for

about twenty-eight years, but since they have now been

sold by auction they w-ill be steadily worked and
offer continuous employment to a number of native

labourers.

One of the latest institutions in Curarao is the

new ostrich farm which was established in August 191 2

with a paid up capital of £(j,2.50. At the time, twenty
fine birds were imported from Egypt and three have

since died; but fourteen chickens have been hatched.

As the climate is excellent, the general belief is that

it is well adapted to the raising of these birds, and the

feeding, which in very dry months may be a ditticult

.problem has so far given no trouble.

In St. JMartin and St. Eustatius one of the chief

agricultural industries is cotton growing, but on account

of the severe drought in 1911 the yields from the crop
were low but of excellent quality. In St. Eustatius

much confidence is placed in cotton cultivation, and

already several large stock-rearing estates have been

Converted into prosperous cotton fields.

In connexion with the industries not strictly

speaking agricultural, reference may be made to the

hat-making and hempen sandal industries, and to the

production of orange peel from which the extract of the

renowned Curarao liijueur is distilled.

The severe drought of 1911-12 was the cause of

very great distress in the Dutch West Indies. Appeals
from Curai;ao to the Netherlands met with a most

generous response, about £3,000 having been received

from Her Majesty Queen Wilhelmina, and from several

other sources. As the whole amount was not immedi-

ately required a distress fund was started, though in

view of the fact that normal prosperity has been quickly
regained, there is little likelihood that for the present!
this will have to be drawn upon.

Where Ceylon Has the Advantage of BraziL

It may appear somewhat startling to compare
Ceylon with Brazil, yet the two places have some-

thing in common -rubber is an important product of
each. As intimated in the India Rahher World
(November 1, 1918), the differentiating feature is that
the great staple of Brazil is coffee, whereas that of

Ceylon is tea. Both countries have been confronted
with the same danger -the over-production of their

staples. Ceylon's situation in this respect is much
more favourable than that of Brazil, for in Ceylon as
fast as tea threatens to outstrip the demand it can bo

changed forthwith to the production of rubber. Butj
the situation in Brazil is different. Over-production
of coffee in Brazil is an actuality; yet if Brazilian.-}

could transform some of their coffee estates into rubber

plantations the problem would be solved, but unfortu-

nately they cannot, for their rubber comes from the
north and their coffee from the south. Hence in this

respect Ceylon has the advantage of Brazil.

Tapping Castilloa: Investigation Required.

Economically the rubber industry in general is

in a very unsettled condition, but with regard to

Castilloa, a special difficulty of production has arisen
in connexion with the tapping of this tree. It was
thought possible that the machine described in th&

Agricultural Xevs under the name of 'Valour' might
prove useful for purposes of extraction, but recent
communications have made it evident that this

machine is of no use for the purpose, at any rate hom
a commercial point of view.

The Hon. W. L. Thornton, of Tobago, for instance,
writes to say that although a Castilloa tree when
coppiced regularly sends up fresh shoots which grow
very rapidly, it has not been found possible to extract

good rubber from these cuttings. Bark from fourteen-

year-old trees has been passed through the rollers of a

sugar mill and although a milky liquid, looking much
like latex can be squeezed out, only traces of rubber
are recovered by any process that has so far been
tried. The latex is no doubt mixed with other juices
from the tissues, and these may possibly interfere with

coagulation.
From all accounts of the condition of Castilloa

cultivation in Trinidad, Tobago and other islands, there
is urgent necessity for attention being directed towards

effecting some improvement in the methods of remov-

ing the rubber from the tree. In considering the
matter, it must be borne in mind that in the mechani-
cal extraction of rubber from Landolphia and Manihob
it is actual rubber which is removed, whereas in the
case of Castilloa, it is only the latex that is separated.
This seems to present physiological difliculties, for the
amount of latex yielded by tapping is, of course, not

directly proportional to the amount of bark removed
whereas in the case of a mechanical extraction it-

would be.
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INSECT NOTES.

INSECT PESTS AT ST. OROIX.

In the last issue of the Agncultural News an account

of the chief insect pests of sugar-cane, dealt with in the

Annual Keport of the Agricultural Department, St Croix,
was published. The remaining pests of the sugarcane and

those of cotton will now be described.

The moth borer of sugar-cane in St. Croix is a serious

pest For its control it is recommended to collect and burn

all infested and rotten canes immediately after the crop is

reaped, and to plant no cuttings in which any borer holes

are to be seen. The weevil borer {Sjihenophoms serireus)

occurs in cane fields in St. Croix each season. It can be

controlled by the prompt collecting and burning of all rotten

canes after the crop is reaped. Root borer grubs, similar to

those of Diuprejifs a/i/o-eriatus in Barbados, have been found

at the base of cane plants in St. Croix, but these do not

appear to cause any considerable amount of damage.

A large longicorn beetle, Lagochirua araneiformis, has

in one instance, been discovered as a borer of canes at the

Kxperinient Station. Several grubs, a pupa and two adult

beetles were taken from canes which were being reaped. As
this insect is generally distributed throughout the West
Indies and in Central Africa and has not before appeared as

a pest of sugar-cane, it is likely that the attack on

sugarcane here reported is an accidental occurrence, and
that but little is to be feared from future attacks.

roTToN.

The pests of cotton in St. Croix are mostly the same as

those occurring in the adjoining islands of the Leeward group.

The cotton worm {Aladama aryillacra) appeared at

everal times during the season and was controlled by the

»se of Paris green and lime. There were complaints of

ajury to the leaves by the Paris green, and planters were
scommended to use for the purpose dry arsenate of lead

ixed with lime. It was found that this poison, though
ower in its action on the cotton worm, did not injure the

leaves, and it remained on the plants longer than the Pari.s

green. The cotton worm is also controlled to some extent

by natural enemies.

The cotton boll worm {Ilcliot/iis obsolc(a) is probably
the most serious pest of cotton in St. Croix. Four other

caterpillars also attack the flower buds and bolls of cotton

plants in St. Croix. These are Prodenin ornathogelli and
F. latif'iscia, and two which have not yet been identified.

The attacks of the.se insects caused a very considerable

amount of loss to cotton planters during the season. An
extended trial was made of tlie use of trays containing
molasses for catching the moths; a large degree of success

is reported.

These trays were small in size, about 1 square foot in

area; they were partly filled with molasses and placed on the

ground in the cotton field, about ten trays being used to

each acre. The catch of moths each night araounteil to

some 400 to 500 per tray, with the result that the

abundance of the boll worm was greatly reduced. The

report does not state, hcwaver, how many different species
of moths and other insects were caught in this manner.
Arsenirte of lead applied in a dry condition as for cotton

worm is considered likely to be useful, as a check on the boll

worm when it passes from one boll or bud to another.

Boll worms are parasitized by a Sarcophagid fly to som&
extent: this is probably of value in the natural control of
this insect. The fiery ground beetle (C'do^Oina calidmn) is
another natural enemy of value in this connexion.

The green stink bug or leaf bug {Nezara riridida) caused,
a considerable amount of damage in one locality, by sucking
the juice from the plant causing the bolls to drop.

This insect was found to lay its eggs on wild Massambe
{Cleome viscosa), and on the fireweed {Datura metal) and plan-
ters were advised to destroy these plants wherever they were
seen. The wild Massambt- generally comes in and covers any
field if allowed to lie fallow after cotton. A quick growing
cover crop should be planted to prevent this. Sweet potatoes,
Lyon bean, pigeon peas, or Guinea corn are recommended for
this purpose.

The leaf-footed plant bug {P/tptoplossus gotiandra)
appeared on certain fields for a short time only, and caused
some loss from boll dropping and injury to bolls by the
punctures made in feeding.

The cotton stainer in St. Croix is the white-marked
stainer {Dysderms andreae) which occurs in the Leeward
Islands.

Cotton stainers were prevalent in St. Croix in large num-
bers during the year under review than in the previous season.
At the Experiment Station they were so abundant that

spraying with kerosene emulsion was resorted to. The usua!

practice is to knock them off the plant.s into tins containing-
kerosene and water.

Leaf-blister mite {Erioplq/es gossppii) has been a pest of
such a serious nature that an Ordinance was passed (190S) to-

provide for the uprooting and burning of all old cotton after
the first and second pickings had been secured. As the law
now stands, it provides for a close season, that is, a season

during which no cotton shall be grown on any given estate
or in any given district. The time for the close season is net
the same for all estates and all districts, but is fixed yearly
by a commission. It would appear from the report that the
kw works well and that a close season is essential in order to

keep the leaf-blister mite within reasfinal>le bounds It is

stated that the mites are carried about from plant to plant by
the moths of the cotton worm.

Cut worms were controlled by the use of a teaspoonful of

poisoned bait placed near each spot where the seed is planted.
The bait is made by mixing together into a stiff paste 50 B>.

bran (pollard), and 1 lb. Paris green with molasses and water.

Mealy-bugs (l)actylopius) and the cotton aphis were
ebserved on cotton, the latter abundantly during ttie dry
weather. These are preyed upon by the lady- birds and
syrphus tly larvae, which probably exercise a fair degree of
control over them. A species of a Diaprepes weevil is

frequently found feeding on the tips of the branches of the
cotton plant. They are nearly always to be found in pairs
and may easily be dislodged by shaking the plant, whea
they may be killed.

During the year it was observed that a Thysanopterous
in.sect (thrips) attacked very young Hower buds and caused
them to drop.

I'KSTS Ol' SWI;ET r-OTATOKS .\M> OK 1NDI.\N COKN.

The scarabee or Jacobs {Cryptorhynchns hatatae}
attacks potatoes in all parts of the islaud. On this account
it is recommended that this crop should not be planted on
the same land at .shorter intervals than two or three years.

Indian corn was seriously attacked by the corn ear
worm and the corn fly or leafhopper {Du)aiiotropis[De\^\i^x\
viaidis). The Barbados varieties suffered less froni the
attacks c>f both these pests than any of the others under trial.
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RUBBER INDUSTRY.

SELLING METHODS FOR PLANTATION
PARA.

An importiint meeting of Chairmen and Directors of

rubber plantation companies has just been held in London, to

consider certain proposals for improving the present methods
for marketing plantation rubber. (Tb^ economic side of the

plantation Para rubber industry hais been dealt with in the

Agriridtural Xew^, Vol. XII, pp. 271, 277, 323, 342,377.)
A lengthy report on the meeting appears in the India

RiMer loiirnal {Qc\ohe'[ 2.5, 1913). It is learnt from this

that the combination principle ha.s been agreed to, and it has

been left to the Rubber Growers' Association to propound
a scheme.

The Chairman (Mr. A. A. Beauman, Chairman of the

Mubber Share Trust and Finance Co., Ltd.) stated in the

course of his speech that he would vote for Mr. Emerson's
resolution embodying his central selling agency scheme. For
the growers, Mr. Herbert Wright proposed an amendment of

Mr. Owen's resolution.

The object of Mr. Herbert Wright's amendment was to

introduce a definite step, such as could not be attained by
adopting Mr. Owen's resolution. Mr. Wright requested the

meeting to vote purely and simply on the desirability of

ertecting combination among sellers. This amendment was
seconded by Mr. W. F. de B. McClaren.

At the conclusion of the meeeting the amendment was

put to the vote and declared carried, only fourteen hands

being raised against it. Many of those present did not vote.

The Chairman voted against the amendment.
It may be added that the meeting at which the above

proceedings took place was highly representative and influ-

ential, and one of the largest that has ever taken place in

connexion with the rubber industry.

In regard to the production and consumption of rubber,
the following estimates, may interest readers of the Agri-
cultural Neirx :

—
World's production in tona.

I.—ACTUAL.

Con-
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GLEANINGS.

The exportation of grape fruit to England from Cuba
is advocated in the Cuhn Eevinr (October 1913).

The importance of not planting red-coloured sugarcane
in places \vhere syrup is manufactured is emphasized in an
article in the Louisiana Flanter (November 1, 1913).

The area under coconuts in the Federated Malay States

in 1912 was l.'57,600 acres, au increase of 14,826 acres over

that of 1911. (The Board of Trade Journal, October 9,

191.3.)

A note occurs in the Haiiuiian Forestry and Aijricid-
turift (September 1913) to the effect that the Chinese

Republic has established a Department of Agriculture and

Forestry.

The development of Berbice depends largely, according
to the Deiiierara Daily C/ironicle (Mail Edition) November 7,

1913, upon the proviflion of a produce agency, and upon
general co-operative organization amongst the small farmer^s.

It is stated in The Board of Trade Journal (October 30,

1913) that the Argentine Government is encouraging the

cultivation of cotton by means of the distribution of seed, the

construction of roads, and the provision of land-purchasing
facilities.

Soldiers on field service in the Briti.sh army will in

future receive 3 oz. of sugar with their daily ration, an
increase of 1 oz., the War Office recognizing it as a valu-

able sustaining food. (The International ,^ugar Jour-

nal, October 1913.)

According to Tro/iiral Life (October 1913) the crop

year exports of cacao from Trinidad and Grenada for the

twelve months October 1, to September 27, 11)12-13, is:

Trinidad, 235,275, Grenada, 63,036. For 1911-12 the

figure.', were 221,606 and 69,781 respectively.

T/ie Voire of St. Lucia (October 18, 1913) reproduces
the paper read before the Antigua Agricukural and Com-
mercial Society by His Excellency the Governor of the

Leeward Islands, on the extension of corn cultivation

Interest in this subject appears to be rapidly extending.

Agricultural progress in Ashanti, according to Colonial

Eeports, Annual, No. 771, lies in the direction of cacao

planting. Although the exports for 1912 showed only
26 per cent increase on the previous year, it has to be borne
in mind that the majority of the trees are as yet too young
to bear fruit.

Sanction has recently been given for the projected
railway extension in Nigeria. It will be 550 miles in length
and of the standard African gauge. It is estimated that the
cost will be £3,000,000; and that it will take from four tr

five year.s to complete. (Journal of the Roi/al Societii of Art<i

October 31, 1913.)
' ' '

The issue of Science Proaress for the quarter ending
July 1913, contains an article entitled Recent Work on Vol-
canoe.s. A description is given of the Mt. Pelee eruption,
and it is pointed out that Pliny, Epistola XX, describes
a similar blast to that which characterized the West Indiaa
outburst, in the eruption of Vesuvius in 79 A.D.

On the basis of a normal yield of 9 cwt. per acre, the total
outturn of winter rice in Assam comes to 20,097.700 cwt. this

year, against 32,563,400 cwt. last year A Circular of the

Department of Land liecords and Agriculture, Assam, states
that as there are two more forecasts to be issued for the
1913-14 crop, these figures of outturn may be altered later.

A copy of the report of the Land and Mines Depart-
ment, British Guiana, from April 1, 1912 to August 31,
1913, has just been received. The condition of the various
rubber plantations appears to be very satisfactory and the
rice industry is rapidly gaining ground. Five permissions
have been granted for cattle ranching tracks on the hinter-
land savannahs.

As the outcome of an article in the Agricultural A'efs
it was decided last year to endeavour to obtain some cuttings
of 'MTJereb', a new stock for oranges, through the medium
of Ivew. These were obtained from Algiers and forward-
ed ria Kew to Dominica where they have arrived safely in
Wardian cases, and have been planted in beds and are

being carefully tended.

An article on the West Indies and Federation appears
in The Times (October 8, 1913). Reference in this
article is made to the Imperial Department of Agriculture,
and although the views expressed seem to be rather exag-
gerated in regard to the success of this Department, it is

made evident that the Department has served useful pur-
poses in connexion with co operation, and as a distributing
centre of agricultural information.

According to the Leeward Islands Gazette (October 16,
1913) a considerable increase has occurred in many of the

staple articles of export in Antigua during the period
.January 1 to August 31, 1913, compared with the same
period for 1912. It is interesting to note the number of
crates of onions shipped during the 1913 period was 4,406
compared with 2,742 for the 1912 period. Seven hundred
and fifty-one bales of cotton were sent out compared with
420 for the first six months of 1912.

A communication has lately been received from the

Secretary of State for the Colonies in regard to the cultiva-
tion of soy beans in Ceylon. There is at present no likelihood
of an export trade in these oil seeds from that Colony.
Attempts to grow soy beans were made by the Ceylon Agri-
cultural Society between 190-') and 1910. The white seeded

variety from .Jiipan did not thrive, but the black Java variety
was found to grow freely. The cultivation has not, however,
been taken up tc any large extent.
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STUDENTS' CORNER.

INFORMATION CONCERNING LAND
MEASUREMENT.

II.

In the previous article information was given in regard
to the measurement of survey lines. In the present article,

information will be given in connexion with the laying out

of survey lines.

PRELIMINARY INSI'ECTION.

In all chain surveying work the area to be measured is

included within an imaginary triangle or a series of imaginary
triangles, and the lines forming their sides are measured with

the chain in the manner already described. In order to

ascertain the best position, and to obtain a clear course as free

from obstacles as possible, it is first necessary to walk over

and examine the ground. A rough sketch map of the area

should be made and the lines it is intended to lay down
should be roughly indicated on this preliminary plan.

Having done this, the points or stations should be selected

in the field, and the poles ranged out and inserted perfectly

straight.

Fio. 32.

These poles must be set up exactly perpendicular; and
where the lines are of considerable length their fixation

may be facilitated by using a field glass, care being taken
that the axis of the instrument is in true alignment.

THE li.^SE LINE.

In deciding upon the arrangement of the lines, an

attempt .should be made as far as possible to include the

whole area within one large triangle or a system of large

triangles. The base of the triangle, or of the main system
of triangles should be extended throughout the whole length
of the survey wherever circumstances will allow. This line

(or base) is called the 'base line'. It is the first line that is

laid out and generally the first line to be measured.

THE i;UESTION OK OFF-SETS.

Considerable difficulty is often experienced in regard to

the mea.surement of the boundary, particularly if it is very

irregular. Fig. 32 shows that part of the boundaryjniay lie

within and part without the external survey line. The
measurement of the areas cut olf in this way is done by
means of taking off-sets, that is to say, by measuring at

regular intervals from the outside chain lice perpendicularly
to an opposite point on the boundary line. Generally .speak-

ing a limit of 20 to 30 links should not be exceeded in taking
offsets. To avoid the use of long offsets, great care should
be taken to get the outside survey lines of the big triangle
to pass as near the objects or boundaries of the area to be

surveyed as practicable.

TIE LINES.

The skeletons of the survey having been measured, it is

next necessary to prove their accuracy by means of further
measured lines, termed check, or 'tie lines \ and this is best
obtained by lines measured from the apex to the base of each

triangle. Where lines from the apex awe not available, owing
to the nature of the ground, the triangle may be checked by
lines measured across the adjacent sides of any two angles.

The student will more readily understand what has been
stated above by referring to Fig. 32 which represents a seven-
sided Held such as might be found on any esute or plantation.
It may be regarded as being, say, from 15 to 20 acres in area.
One of the sides CE is straight and the fence A m. D -' B is

too much bent to be taken by one line crossing and recrossing
it with off-sets taken to the right and left. EC is the base
line and EDC is the main triangle. In the present case
III II is the tie line. is one of the offsets.

EC, AB, BC, CI), DE, and EA will be measured con-

secutively.

The manner of plotting these lines will be dealt with
in another issue.

Dominica Planters' Association.—A general
meeting was held in the St. George's Hall on October 27.
The members present were Mr. E. A. Agar, Chairman, INfessrs

George Carew, Gerald Carew, H. A. Frampton, E. Frampton,
A. K. Agar, L. L. Bell, J. F. .Marsden, A. St. Hilaire,
A. Davenport, and G. G. Downing, Honorary Secretary.

The principal busine.ss of the meeting was the revision
of the rules, which were considerably altered and improved.

There was a discussion as to the desirability of inducing
the surplus labour from Panama to come to Dominica, but
the meeting did not think that they would be of much use
now as ordinary agricultural labourers.

It was also resolved to ask His Honor the Administrator
to take steps to check the ever-increasing crime of praedial
larceny, as the Produce Protection Ordinance has not done
what was hoped from it to protect the thefts of those
products detailed in that Act, while no attempt has ever
been made for the adequate protection of the growers of

ground provisions.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture left

Barbados by the R,:\l S. 'Magdelena' on Jlonday,
December I, 191o, tor an official visit to Antigua. Dr.'
Watts is expected to leave Antigua by the K.M.s!
'Cobequid' on December 14 for St. Vincent, from which
island on the 22nd instant, he embarks on the
Intercolonial Royal JIail Steamer and is expected to
arrive in Barbados on December 24.

The Board of Trade Journal (October 23, 1913)
publishes an article on the oil palm industry in Southern
Nigeria in which it is stated that the present insufficient
available labour is adversely affecting the palm oil and kernel
industry. Southern Nigeria being a new and progressive
country the calls on labour are so many and varied that
the latter is diverted to the work which attract the
labourers most. (See page 398 of this issue.)
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FUNGUS NOTES.

MYCOLOGICAL INVESTIGATIONS IN

FLORIDA.
The Annual Report for the year 1 9 1 2, of the University

of Florida Agricultural Experiment Station is to hand, and

contains as usual matter of interest to tropical agriculturists,

especially with regard to the artificial control of insects by

fungoid parasites, and the pathology of Citrus trees.

ENTO^tOGENOUS? FUNGI.

One looks forward to this report for information

as to the progress of the campaign against the Citrus

white fly {Alturodes citri) carried on by spraying with

the spores of A&chersonia aleyrodis, Aeijerita wehheri,

ifirroccra sp. and Vfrtifilliuni /leterocladum. This and

the similar campaign against the froghopper in Trinidad

by means of Metarrlir.iuin anisoplioe are being watched

with very great interest by plant pathologists, as serious

attempts to demonstraie the possibility of the arti

ficial spread of insect destroying fungi to a practical extent.

Previous attempts, where they have not completely failed,

have at least been indecisive, and the writer knows of no

case where a method of this nature has passed into accepted

practice. Usually the attempts have been discontinued

when the first enthusiasm of the persons conducting the

experiments has been dissipated. With the larger supply of

material rendered readily available \>y improved mycological

technique, there is howecer room for hope of a practical out-

come, though the intimate dependence of the fungi for

•uccessful development on weather conditions will probably
limit the use of such methods of control to specially situated

localities or specially favourable seasons.

In Florida, according to the report before uf, the highly
favourable results hitberto announced are being well main-

tained. For example, in a specified I. itrus grove sprayed with

fungi in 1909, at which time the white Hy was said to have

been very prevalent, so complete was the parasitism
still prevailing that it required a five minute search to find

a single live larva, although no further application since the

original one had been made. The spraying of the spores ha.s

become an established commercial pursuit, and one of the

operators thus employed reported in September 191 l,that with

two, three, or four helper.s he had sprayed altogether 94,129

trees, belonging to 108 different owners, since March 1911,
while two other men associated with him sprayed from

2.5-30,000. Besides this spraying he had shipped 218,800
leaves bearing the different fungi to 10-5 growers. Another

man following the same business in 1911 sprayed 39,444
trees: 3,330 of these he re.sprayed, and 935 were sprayed
a third time.

Only passing allusion is made in the report to the con-

trol of scale insects by fungi, but there is an observation that

certain trees sprayed with Bordeaux mixture showed such an

immense increase in scale insects, due to the destruction of

the parasitic fungi, that they were nearly killed.

PATHOLOGY OK CITRUS FRUITS.

The most interesting information in this connexion con-

cerns the long standing and much discussed problem of the

origin of raelanose, which information is contained partly in

the sectional report of the Plant Pathologist and continued

in the subsequent Bulletin 111 by B. F. Floyd and
M. K. Stevens.

Melanose was first discovered in Florida in 1892, and
has since been reported from Australia, Algeria, Jamaica,
and Porto Rico. It has been observed on nearly all varieties

of Citrus plants, none having been found to be particularly
immune. It affects leaves, stems and fruits while they are

young and succulent, producing markings which consist of

raised areas of brown gum filled cells, forming dots, lines,

curves, rings and irregularly shaped .spot.s. The markings are

often arranged in vertical streaks (tear streaking) following
the track of water dripping from an overhanging dead twig.
To the touch, the roughness suggests the feel of sand paper—
a fact which is of some value in distinguishing this from
other forms of injury of a similar nature. Xo fungus or

bacterial organism was found in connexion with the spots
which could be considered as producing the disease.

The organism ultimately established as the cause works
in a highly novel way. The observation which gave the

clue to the solution of the problem was that the markings
were regularly associated with dead twigs overhanging the

afl^ected organs. It was found that water in which such dead

twigs had been soaked would produce the characteristic

markings on young growths upon which it was allowed to

drip, provided that the latter were kept for a short time in

a humid atmosphere. Such water when thoroughly filtered

failed to produce this effect, thus excluding soluble toxins as

the cause. The twigs were infested by various saprophytes,

amongst which the fungus P/i'uno/isis citri, Fawcetf, regu-

larly occurred. Finally, spores from pure cultures of this

organism when suspended in water were ffiund to be capable
of causing the characteristic appearance of melanose. The

fungus is but weakly parasitic and appears to undergo no
further development after the marks have been produced.

The same fungus has been established as the cause of

stem end rot of Citrus fruits, usually gaining access where
scale insects have weakened the fruit by developing in great
numbers about the calyx.

The incidence of these two diseases is thus shown to

be dependent upon the presence of dead twigs or branches,
and it is upon the removal of such that their control depends.

VEGETABLE OILS.

OIL PALM FOR THE WEST INDIES.

Some mention has been made lately with I'eference

to the possibility of growing the oil palm of .Southern

Nigeiia on plantation lines in British Guiana and in

British Honduras. The same question has apparently
been brought up in the Federated Malay States for in

the Agricultural Bulli'tin (September 1918), F.M.8.,
the whole question of production is dealt with in some
detail. The following extract dealing with the cul-

tivation of the oil palm is taken from the paper
referred to:—

The oil palm is propagated from seed, only seed from

eight to tenyear-old trees and upwards should be used for

planting purposes as those from young trees are extremely
small and in all probability would not give as good results

as seed from mature trees.

The nursery beds should be raised, made of fairly rich

humus soil and near a watercourse if possible to ensure the

proper humidity of the soil. The seed should be jilanted

about 18 inches apart each way at a depth of from 1 to IJ
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inches. The seed is said to take from four to live weeks to

germinate but I find in this country they may take as long
as three months. The beds require to be artificially shaded

and in dry weather regularly watered. When the seedlings

are 1 foot high they may be transplanted into their permanent

quarters which should be about 2-5 feet apart. Holing similar

to that of planting rubber is greatly beneficial.

The tree would appear from its distribution in Malaya to

thrive on most soils, but a rich humus fairly damp but well

drained would in all probability give the best results. Judg-

ing from reports, .the rainfall is an important factor, but

Malaya is well adapted in that respect.

In West Africa it would appear that the palm is culti-

vated only to a small extent, and then, in a rather primitive

manner, the natives depend entirely on wild forests for their

supply of palm fruits. It is a question whether a well

managed plantation in this country where good rail and

transport facilities exist will be financially as successful as

collecting fruits from the African forests

Palm oil cultiyation would lend itself well to catch crop
such as coffee, as the palms give little shade until they are

from six to eight years old, and then probably not loo dense

to interfere with the growth of catch crops.

On the Gold Coast a young palm six years old is

said to bear one to six small bunches of fruit, whilst

one of ten to twenty years has only one to si.x large
bunches with well developed fruit. In the Western
Province of Southern Nigeria we are told that full-

grown trees yield from about two to twelve bunches of

nuts annually, each bunch weighing from 20 to -50 lb.

according to size. An average size bunch contains at

least 200 nuts, and the weight of the latter varies from

7 to 21 lb.

The annual yield in oil of a tree is stated to be at

least 71 lb. in weight.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

lilXOER.

At auction on the 1st of the month ginger met with

no demand, and the offerings were all bought in. On the

8th there was a very large quantity offered, namely, 929

bags of Cochin and Calicut, 285 bags of Bengal and 79 bags
of Japanese. The bulk of these were bought in at the

following rates—washed rough Cochin at 26s. to 28^,, and

rough Calicut at 30.«. Of the Bengal, 3.") bags met with pur-

chasers at 19«. per cwt., while the whole of the Japanese was

bought in at 21.«. per cwt. A fortnight later, namely on the

22nd, all the offerings were bought in, comprising 98 barrels

of Jamaica at 42s. to .50.s. per cwt., for small to middling,
349 bags of Cochin and Calicut at 26,s. per cwt, for fair

brown rough, 26.s. to 27.s for washed Cochin.

NUT.MEGS, M.VCE, PIMENTO .\ND ARROWROOT.
At the first two auctions in the month the offerings of

nutmegs and mace were all bought in, liut on the 1.5th there

was a very large consignment of 978 packages of West

Indian offered and nearlly all were sold at the following
rates: 62's to 72's, 6d. to 9(/.; 73's to 83's, ifd.

to "d.; do's

to lO.J's, id. toi'd., 117's to 128's, i^d. to i'ld. and 1.30's to

140's, i Id. to Tjd. A week later 22 packages only of West

India was offered and partly sold, most of them being

defective, the prices realized were 4}^. for 107's to loO's. At
the last auction on the 29th the otterings were again small,

West Indian being represented by 39 packages, which sold

at the following rates: 4W. for 104's to 114's, and 117's to,

124's at the same price Some eastern were also disposed
of: .59's at 10(/., 86's o'ld ,

and lUO's od. per a In the

early part of the month there was no demand for mace, the

offerings at the first auction being all bought in, and again
at the second auction on the 8th there was no demand,
some 37 cases of pale Penang being offered and bought in at

from 2s. 4d. to 2s. Qd. per ft). On the 1.5th West Indian
mace was well represented by 203 packages, which were all

sold, Is. Id. to 2.S-. 3d. being paid for red to good palish, and
Is. 3d. to Is 7d for broken, at the last auction on the 29th
some sales were affected at Is. Id. to Is. IQd., and broken at

Is. od. to Is. <3d. Some packages of eastern were disposed
of at Is \0d. to 2s. od

,
and broken at Is. od. to Is ijd.

per lb. Pimento has been in slow demand, on the 8th 143

bags were offered and bought in at 2]<^. On the 1.5th, .57 bags
were sold at i^d. per lb for fair. St. Vincent arrrowroot
was reported at the end of the month, to be selling privately
at 3(/. to 3^0?. per R. while good Natal is held at 7\d.

S.\ES.\I'.\RILL.\.

Grey Jamaica, at the beginning of the month, was

scarce, and at the auction held on the 2nd of the month
was represented by 4 bales only, which was of fair

quality, but slightly mouldy, all was disposed of at

Is. 11(1 per ft). There was a steady demand for native

•Jamaica, of which 15 bales were offered and 11 sold, 9Ai.

being paid for good red press-packed, and 7hd. for inferior

yellow to pale red. Thirteen bales of Lima Jamaica were
also brought forward, but found no buyers At the second

drug auction on the Loth of the month sarsaparilla was

represented by full supplies of all kinds, as follows: grey
Jamaica 30 bales, native Jamaica 20, and Lima Jamaici 27

bales; of the first 28 bales were disposed of at easier rates,

namely Is. 9d. to Is. lOd. for fair, and Is. 7d. to Is. Sd.

for part coarse. The whole 20 bales of native Jamaica
found buyers at dd. to lOd. per ftj. for good red press packed,
6d. to S}jd. for inferior pale red and yellow, and the same

price for dull tawny. The whole of the Lima Jamaica
was held at Is. Sd. per lb. At the last auction on the 30th
the only offerings were 3 bales of native Jamaica, and
13 of Lima Jamaica. For the first it was reported that

the 3 bales had found buyers outside the auction, at an
advance of Id. to 2d. per ft), on previous rates. The 13
bales of Lima Jamaica were held at Is. 9d. per ft).

KOLA, CASSIA FISTULA, LIME OIL AND TAMARINDS.

Kola was in good supply at the beginning of the month.
At the first auction 82 bags of Jamaica were offered, 49 of

which sold at id. per lb. for fair darkish halves. A fort-

night later the supply was still plentiful, 77 bags being
offered, but only 1 sold, and that consisting of small to

bold somewhat shrivelled nuts from Honolulu which realised

3J(/. per lb. The remainder West Indian halve.s and whole,
were held at id. At the last auction on the 30th, 31

packages were offered, and 2 sold consisting only of

mouldy nuts and pickings which went at 1 Id. per ft). The
rest, being fair Jamaica halves were held at 3^d. At
auction on the 16th 2 cases of sound fresh plump pods of

Cassia Fistula sold at 1.5s. per cwt. while 5 baskets of

fair Java were bought in at 1 7s. 6(/. per cwt. Lime oil has
been reported plentiful during the month so that there is

but little demand at present for it. The current quotations
are 2s. to 2s. 3d. per ft), and for hand pressed 15s. Of tam-

arinds, on the 1st of the month 9 barrels of fair juicy Nevis
were offered and sold at 1 Is. 6rf. per cwt. in bond, in the last

week the quotations were, ordinary dark to fair Antigua 14s.

to 1.5s. and Barbados from 17.?. to 18s. per cwt. in bond.
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MARKET REPORTS.

London.—Thb "West India Committkk Cikculae,

November 1«, 1913; Messrs. E. A. de Pass .t Co.,

November 7, 1913.

63/-

Akrowroot— 2|i7. to 4ji/.

Balata—Sheet, 2/lOi; block, 2/2 per ft).

BzEswAX—£8 10s. 1 1. £8 12s. M.
Cacao—Trinidad, tiS/- to 75/- per cwt. ; Grenada,

to 69/-; Jamaica, 62/- to 67/.

OoFJEE- -Jamaica, 55/- to 76/-.
Copra—West Indian, £32 to £32 5s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 17rf. to 19(/.

Fruit—No quotations.
KcsTlO—No quotations.
Ginger— Quiet, 35.-. to 6I5.

laiNGLASS—No quotations.
EoNEY— 25s. to 35s.

Lime Juice—Uaw, not in ie(|UL'st; concentrated, £31 10s.

to £33 5s.
;
otto of limes (hand-pressed), 11/6.

Logwood—No quotations.
Mace— 1,8 to 2/6.

KriMEGS—4id. to 7rf.

Pimento—2,Vf'. to 2id.

Rubber—Para, tine hard, 3/3^; fine soft, 2/10; Castilloa,

1/10 per lb.

Rum—Jamaica, 2/5 to 5/- per gallon.

New York,—Messrs QiLLKSPiK Bros. & Co., November

14, 1913.

Oacao—Caracas, 14ic. to l-l^c. ; Grenada, 14c. to 14jc;
Trinidad, 14c. to 14|c.; Jamaica, l.'lc. to 13|o.

Cooo-NDTS—Trinidad and Jamaica, selects, f39'00 to $40 '00;

culls, $23-00 to $24 -00 per M.
Coffee—Jamaica, lOic. to 15c. per ft.

QiMOER—8|c. to ll|c. per ft.

OoAT Skins—Jamaica, .')0c.
; Antigua and Barbados, 45c. to

4.SC. ; St. Thomas and St. Kitts. 42c. to 44c. per ft.

Okafe Fruit—Jamaica, $2 50 to §3-25.
Limes—No i|uotaiions.
Mace—50c. to 56c. per ft.

Nutmegs—llO's, i:'.4^c.

Okanoes—Jamaica, $100 to $1'50.

Pimento— 4jc. per ft.

Sugar—Centrifugals, 96°, 3"54c. per ft. ; Muscovados, 89',
3'04c. ; Molasses, 89°. 2 '76c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant di Co., November 24,

1913.

Oaoao—Venezuelan. $14 '08 to $14-75; Trinidad, $14'10 to

$14 •.•{5.

Coco-KOT Oil—$ro.Sper Imperial gallon.
OOFFF.E—Venezuelan, 15c. per ft.

Oopra—$o-:;u per 100 ft.

Dhal—$5'00 to $5 25
Onions-$2-75 to $:V0O per 100 It.

Pbas, Split—$600 to $6'25 per bag.
Potatoes-English, $1'30 to $l-«5 per lOfJ ft.

Rice—Yellow, S5M) to $5'.i0; White, $4'80 to $4-86

per bag.
SuoAK—American crushed, no qaotation^.

Barbados,—Messrs. James A. Lynch i Co., Ltd.,
November 29, 1913; Messrs, T. S. Garbaway ii

Co., November 21, 1913,

Arrowroot—$5 '25 to $6 '50 per 100 ft.

Cacao—$1300 to $1450 per 100 ft.

Coco-NUTs—.?24-()0.

Hat—$1'50 to $1 '60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $50*00;

Sulphate of ammonia, $82'00 to $85'00 per ton.
Molasses—No Quotations.

Onion>—$2 75 to $300 per 100 ft.

Peas. Split—$5 '80 t.. $6 0U per bag of 210 ft.; Canada,
$4 00 to S4'50 per bag of 120 ft.

Potatoes-Nova Scotia, $2o0 to $4 00 per 160 ft.

Rice—Ballam, $6':!0 to $5-40 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 ft.

British Guiana.— Messrs, Wibtino i Richtkr, Novem-
I'er l'2, 1913; Messrs. Sandb.\ch, Parker i Co.,
November 7, 1913.
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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.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2s. each
;
Post free 2s. 8d, where.'complete. (Ill, 2.

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

Volume XIII, Nos. 1 and i'. No. 3:—Containing Papers on IIuebku: Rubber Experiments in Trinidad and

Tobago, by A. E. CoUens; Rubber Experiments in British Guiana, by Professor Harrison and others;

C'astilloa Rubber in Dominica, by Joseph Jones and G. A. Jones; Notes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, BSc, F.C.S.;

Rubber Cultivation, by Dr. P. J. S. Cramer; Misoell.\neous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

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

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

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

present time is seventy. Those mentioned in the following list are still available: the re.st are out of print.

Sugar Ixdistry.

Seedling and other Canes at Barbados
in 1900. No, 3, price 2d.

;
in 1901, No. 13, price id.

;

in 1902, No. 19, price 4d. in 1903, No. 26, price 4rf.
;

in 1904, No. 32, price 4d.

Seedling Canes and Manurial Experiuients at Barbados,
in 1903-5, No. 40, price 6d

;
in 1904-6, No. 44, price 6d.;

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6d. ;

iu 1907-9, No. 62, price 6d. ; No. 66, price 6d.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.;
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price id.;
in 1904-5, No. 39, price id.; in 1905-6, No. 46, price id.;
in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.;
in 1908-9, No. 63, price M.; in 1909-10, No. 67, price 6d.

Manurial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30 price id.; in 1903-4, No. 36, price id.;
in 1904-5, No. 42, price id.

;
in 1905-6, No. 47, price id. ;

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.;
in 1908-9, No. 64, price id.; in 1909-10, No. 68, price id.

Sugar-cane Experiments in the Leeward Islands,
in 1910-11, price Is.; in 1911-12, price Is.

General.

(7) and 22 Scale Insects of the Lesser .-Vntillea, Part I. price
id.

;
Part II. , price id.

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Peats. Price 4d.

(18) Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d.

(35) Information in regard to Agricultural Banks. Price id.

(37) Cultivation of Oranges in Dominica. Price id.

(41) Tobago, Hints to Settlers. Price Gd.

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

(45) A B C of Cotton Planting. New and Enlarged Edition.

Price 6d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchaida.
Price id.

(55) Millions and Mosquitos. Price 3d.

(58) Insect Pests of Cacao. Price id.

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

(61) The Grafting of Cacao. Price id.

(65) Hints for School Gardens, Fourth Edition.

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

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indie-. Price 9d.

(73) Root Borers and other Grubs in West Indian Soils.

Price Gd.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for thosa

marked id., and l^d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

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

is. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

iesned—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 k Co., 37, Soho Square, W.
Barbados : Advocate Co. Ltd

,
Broad Street, Bridgetown.

Jamaica: Thk Educational Supply Company, 16, King
Street, Kingston.

British Guiana: The 'Daily Chronicle'Office, Georgetown.
Trinidad: Me.ssrs. Muir-Marshall ife Co., Port-of-Spam.

Tobago: Mr. G. L. Plaoemann, Scarborough.
Grenada :

' The Stoees '

(Grenada) Limited, St. George.

St. Vincent: Mr. L. S. Moseley, Agricultural School.

St. Lucia : Mr. M. A. Lawrence, Botanic Station.

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

Montserrat : Mr. W. Robson, Botanic Station.

AnixQua: Mr. S. D. Malonk, St. John's.

St. kitts : The Bible and Book Supply Aobnot, BasseterM,

Uevit : Messrs. Howell, Bros., Charlestown.
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THE BEST MANURES FOR COLONIAL USE

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

OhlendorjBF's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

OhlendorflF's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS

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

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

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons each.

Special quotations made for export trade

01) appUcation to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

INSECT FESTS
OF THE

LESSER ANTILLES,
Bv H. A. Ballou, M.Sc,

Entomologist to the Iinperiiil Departmeot of Agriculture.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This book gives a popular illustrated account ef the

chief insect pests in the Lesser Antilles.

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

Is. 3(f., post free, !>:. 7(/.

JUST ISSUED

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

Containing papers on the foliuwing subjects;
—The

Windward and Leeward Islands Considered in Itelation to

Forestry, by Francis Watts, C.M.G , D.Sc, F.I C, F.'J.S.;

Stomatal Characteristics of Varieties of Sugarcane, by W. K.

Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany,
B.Sc, FIC: Keport on the Prevalence of Some Pests and
Diseases in the West Indies during 1912, by H. A Ballou,

M.Sc; Recent 'I'rials with Cotton in Grenada, by Gilbert

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

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

the West Indies, by P. T. Saunders, M.K.C.V.S.

Printed at Office of Aqricidtural Reporter, 4 High Street, Bridgetown, Barbados.
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LIME CULTIVATION
IX THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICQLTURE.

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

try this little volume (which forms Xo. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.'

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

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

lime oils, citrate of lime, etc."

(Second Notice):— 'Pamphlet Xo. 72, with up todate information concerning the lime industry is very oppor-

tune, as apart from Dominica and Montserrat, the possibilities of lime giowing have appealed powerfully to St. Lucia,
Trinidad and British Guiana We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE DOMINICA CUARDIAN siAya-.—'OxxT thanks are due to the Imperial Department of Agriculture for

the West Indies for their Pamphlet, No 72. which is an exhaustive summary of all that is up to the present known of

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

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

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

further extracts.
'

THE INTERNATIONAL SUGAR JOURNAL •— 'This comprehensive handbook.'

To 1)6 oMainefl from all agents for the sale of the publications of the Department,

price 9^^., post free \\d,

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Fertilizer Guide

Pine-apple Culture

Miscellaneous Economic Plants

Sugar-cane Culture

Tobacco Culture

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

WE SEND IT FREE.

GERMAN KALI WORKS,

Port-of-Spain,

Trinidad.



A FORTNIGHTLY REVIEW
OF THE

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

Vol. XII. No. 304. BARBADOS. DECEMBER 20. 1913. Price Id.

CONTENTS.

Page.

Agricultural T'.mks 401

Agriculture, Tr(ii)ical, Proli-

kiii>. Awaiting Solution !

in 408 1

Britain's Imports of West !

Iiulian Fruits in lttl2... 407 !

Cm:w K-tate Valuation... 40'.)

Cotton Note.s:—
Sea Island Cotton Orow-
iiiu Conij>etition f^r Small
Holders in St. Vincent 406

'

West Indian Cotton ... 406

Departmental Reports ... 405

Fig-tree, A Little-knuwn 407

Fungus Notes :
—

Ceylon Legisl-ition Against
riant Pestjand Diseases 414

1

Gleanings 412 i

Gold Coast. 1912 409
Insect Notes :—

Fruit Flies 410

Legislation in Regard to

Plant Importation 410

PA(iE.

iMal de Caderas 411

Market Reports 410

Notes and Comments ... 4<I8

Ostrich Eggs, Testing ... 411

Ostriches, Cruelty to ... 411

Raitteisen System. Ditiicul-

ties of in England ... 413

Soil, Non-available Watei*

in 415
Students' Corner 413

Sugar Industry:
—

A Possil pie Effect of the
New American Tariff on
tlie World's Sugar Indus-
tries 404

Ti.Us, Destruction of: A
New Idea 409

West Indies and Agricid-
tural Credit ... 408

•Wood-oil' Trees in the West
Indies 403

Agricultural Banks.

HERK will appear in the forthcoming issue

if the We>it Indian Bidlftin,a.pa.per dealing

,\vith agricultural banks. It has been the

aim of the writer of this paper to treat the matter

in a rather difTerent way to that which has

characterized previous West Indian literature on the

subject. First of all, the history of the movement in

the West Indies and British (Juiana will be traced

during the course of the past Wn or fifteen years
—

n sketch which will demonstrate, it is feared, that there

has been an amount of discns.sion, during this j)eriod.

out ot all proportion to anything that has been actually

aoliicvcd.

Members of societies, Boards and ('ominissions have

spoken interestingly and sincerely of Raiffeisen's,

Schulze's, Luzzati's and the other original S3"stems of

rural credit; they have appealed to their respective

Governments for assistance which in man}- cases has

been granted; tliey have actually caused to be founded

with Government money, substantial loan banks of the

limited liability type; and yet with the exception,

perhaps, of Jamaica, Barbados, and St. \'incent, rural

credit remains in much the same, if not in a worse

condition than it was ten years ago.

\\hat is it that is required:* 'J'hat is the firsfc

ijuestion that needs a definite answer. It would

appear that a system of agricultural credit is required
which will serve, broadly speaking, two elasses of

landowners: firstly, those who cannot offer real security,

and secondly, those who can. The former class may
be considered first. During the pa.st ten years, there

has been a land settlement movement in the

West Indies, the object of which has been to remove

the evil discovered by the Royal Commissioners in

1SJ)7. Apart from (iovernment land settlement, there

has also occurred, during recent years, a voluntary

splitting up of the larger estates in many places,

and there now exists a large class of peasant

proprietors who froin time to time urgently rftpiire

small amounts of working capital, that is capital

for reproductive purposes on their one- acre or

five-acre holdings. Particularly in some of the larger

land settlement districts, where members of the

community are in close contact, a system of nuitual

credit is eminently desirable—as desirable as

a system of mortgage credit is, for obvious reasons,

undesirable. For these, societies of the Rait^eisen type
or the RaifTeisen type slightly modified, should prove
useful and work satisfactorily.
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The demands of the second class of landowners—
the holders of larger properties

—cannot, it is

believed, be easily met in this way—at least not at

first. For such landowners, a co-operative loan bank is

wanted—an institution whose object is to facilitate

land development, particidarly, in Colonies like British

Guiana, British Honduras, Dominica and St. Lucia. It

is very necessary to regard the two demands for credic

separately. And the reason why is obvious when we

come to cons;c]cr the methods of establishing the banks.

In starting an unlimited society on tho Riifteisen

system, the essential thing is to begin in a very small

way, to restrict the area of operations and the number

of the members of each bank. In a limited concern,

the larger it is the better. With the Raitfeisen system,

each bank is ;i unit, and the aim should be to increase

the number uf these units and eventually establish

co-operation amongst them in order that a central

bank may be formed, which will correspond very closely

to the lau
'

,-c lit bank for the larger proprietors. This

latter point however, affects the future more than the

present, and we may turn now more profitably to

a consideration of the conditions of establishment.

In the forthcoming paper, already referred to at

the commencement of this article, a forward step has

been achieved through bearing in mind that methods

which prove successful in Western Europe do not

necessarily work under tropical onditions. That

is to say, the application of principles must differ con-

siderabl}'. This being so, the writer has traced the

agricultural credit movement in India, in the French

and German tropical colonies and in the Tropics gener-

ally, in the belief that by investigating the methods

adopted under somewhat analogous social and geo-

graphical conditions in other places, important lessons

may be learnt which will help us to overcome the

difficulties with which wo are faced in the West

Indies.

It is not necessary here to dwell upon the wonder-

ful strides that have been made in regard to mutual

credit in India, nor to treat at any length the subject

of the sufcesstul establishment of lund credit banks in

German West Africa, Tunis, (Queensland, Rhodesia and

in othci tropical or sub-tropical countries. But it is

necessary to dwell upon this fact, that the success in

India—in a country, be it remembered, offering far

greater social difficulties, and a far wider range of general

conditions than the West Indies—success in India has

been due not to Government money, but to ( Jovernment

organizatii.>ii.
'i'iiat is the bond which holds the

units togcLiici.
In the West Indies there have been

spasmodic monetary grants troui the (^lovernments for

purposes of capitalization, and although in the initial

stages of mutual credit banks, and indeed of the larger

limited banks. Government capital is desirable, perhaps,

absolutely necessary, it is not in this direction mainly
that the money ought to be regularly expended. To be

independent of (Jovernment capital should be the

bank's principal aim, because the favourable terms of

Government loans obscures the real commercial position

of the society. But in the direction of providing a staff'

of Registrars and inspectors
—a special credit Depart-

ment—financial assistance may very well be given

by the .State. Benevolent control and energetic

stimulation are, indeed, the first essentials. Added to

this it is necessary to have uniform legislation,

St. Vincent has been the first to take any definite

step ill the West Indies in regard to legislation to

encourage the Raiffeisen credit system. The Ordin-

ance which has recently been passed, provides for uhe

registration and for the provision of capital to properly
accredited societies; but it does not appear to make
sufficient provision fur Government supervision, and for

that missionary work which will be necessary in the early

stages. In India, a great deal of help has been afforded

by 'hijDorary' promoters, and it may be expected that

the same interest will be shown in St. Vincent. It is

not likely, however, that the people themselves will

move, or if they do, will achieve satisfactory results

unless there is a benevolent but firm guiding hand.

Whether the example set by the Government of

St Vincent will be followed by other Governments

remains to be seen. The step will no doubt be

regarded as an interesting experiment and the results

cautiously awaited before any extensive action is

taken. From the itlealistic standpoint, a general

Act for the whole of the West Indies, to lay

down the general principles on which credit sys-

tems are to be managed is desirable; though the

actual application of thein must be left entirely to

the local authorities. Unfortunately, under existing

conditions, this is impossible, and each island will

follow its own polic}'.
It is to be hoped and trusted

however, that those Colonies which have agricultural

credit at heart will regard the subject in the light of

what it is—an economic, a scientific problem. The

self-centred attitude is necessary for the arrangement
of details, but with a problem like the present our

a more continental frame of mind is required at any
rate before the fundamental principles can be grasped,

and before provision can be made to ensure continuous

and co-ordinated develounient in the future.
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VEGETABLE OILS.

'WOCD-OIL' TREES IN THE WEST INDIES.

The correspondence began in I'ebruarj- IIUI, when the

Iiui>prial Commissioner of Agriculture for the West Indies

wrote to the Director of the Uoyal Gardens, Kow, for

information concerning wood-oil and its bot^inical sources.

After an examination of the references* obtain'^d as a result

of this correspondence, it was considered desirable to procure
seeds of the more economically val lable species of the wood-

oil trees {AUiirites I'ordii) from Hong-Kong.

With this object, the Superintendent of the Botanical and

Forestry Deijartni' nt, Hong Kong, was communicated with

from this Office and from Kew, with the result that early in

January 1912, a small bag of A. Fuidi' seeds from trees

grown in one of the Department nurseries was safely received

in Barbados. A few weeks later two other and larger con-

signiaents arrived. These were from Foochow and weie

obtained by the Superintendent only after considerable de'a}-

and trouble occasioned by the disturbed state of affairs in

China at that time.

The seeds were distributed to .Antigua, St. Kilts, Mon'-

sertat, Dominica, and St. Lucia. Tliey germinated success-

fuliy According to the report on the .Agricultural Depart-

ment, Dominica, 1 91 "2- 1.'!, the seedlings are ])roniisiDg while

in the nursery: but on being planted out in the field at low

elevations, remarkably little growth is made. It must be

remembered, however, that this tree in its native habitat

thrives best on rather drj' and rocky hillsides. A few plants
aie under trial in the Dominica hills, in which places
it is expected better results will be 'obtained, though
po.'fibly the rainfall is too heavy. Evidently the tree

has shown some jjromise in St. Kitt.=, for in the Report
or. the I'otanic Station of that island lor 1912-13, it is seen

that foity plants have been raised in the nurseries and are

being distributed in the Presidency. In all the islands,

germination and early developtnf n!; have been satisfactory,
but more time is required before final judgement can b-j

passed as to subsequent growth and general suitability.
The genus to which this particular 'wood oil' tree

belongs is, as already intimated, Aleurites—a genus belong-

ing to the Natural Order Euphoibiaceae. It contains si.'c

species, all trees and natives of extreme eastern Asia and

Malaysia. The setds of all the species are rich in useful fixed

oils—hence the economic value of the genu.s. Although
A. Fcrda is a new introduction into the West Indies,

A. trilohii, one of the less useful species occurs on a fairly

large scale in Nevis, and is also to be found regularly bear-

ing fruit, in the Botanic Gardens at Antigua, Montserrat,
I)ominica and other places.

The chief species of commercial importance, however,
other than A. Fordii, are A. Montanu, Wilson, n. comb.,
which is restricted naturally to an area in south-eastern

China (^1. Fordii being confined to the central provinces of

China from the coast to near the borders of Thibet), and
A. cordato, 1!. Brown apiul Stendel, a native of southern

Japan. For an account of the distinguishing botanical

characteristics of these species the reader is referred to the

*(1) 'Wood-Oil: Its source, cliar.acter and uses'. Compiled
by F. Boehui, 16, Jewry Street, London, 1902.

(2) Keir BnUf'in, No. 4 of 1900.

(."i) Excluini,'e Oat.iluijui: of the Eala Botanic GanltMi

(Belgian Cv.ngo)'for 1!I09.

f4) Bvlhtiii ut the Jiitperid Instilnte, VoL V ( 1'. 07), p. IM
(See also Ihid, Vol. XI, No. 3, p. 441 ef, se.,.)

liidlHin of tliK Iiiqjtrud Institute, Vol. XI, No 3 (1913),
p 441 et

seij.

From the economic asj^ect, the important point to bear
in mind is that the oil from the seed of any of these species
has been indiscriminately known to foreigners trading with
China as 'wood oil'. According to the reference i|M"ted
above, tung-oil (oil from A. Fordii) possesses characten.-tic

properties. Its specific gravity is higher than that of almost

any other vegetable oil except castor and tallow-seed oils; it

has a refractive index considerably higher than that of any
knon-n vegetable oil, and it has a high viscosity. The most
characteristic property of the oil is its conversion into a firm,

gelatinous mass when heated to a temperature of 2.50°C. or

over, for a short time: this change appears to be due to

polymerization and not to the absorption of oxygen. This

polyn.erized oil does not melt on being further heated, and is

insoluble in ether and the other usual s ilvents for oils.

Genuine tung oil should, on being heated, yield a firm jelly
which will crumble readily in the fingers and is not sticky.
Samples adulterated do not possess this property.

It would appear that these characteristics may be com-
mon to the oil of both .1. I'ordii and A. montnni. At least

nothing is stated in the reference to the contrary. But the
oi! '.„m the .lapinese .species is entirely different. When
heated at 2.50°C., this oil does not solidify. Also its specific

graviiy is lower than the Chinese oil.

The principal uses of tung oil are in the paint and varn-
ish industries, and there is a big and increasing ilcniand for
lue pioduct. It fetches a higher price than linseed oil.

A significant feature of this demand in regard to the West
Indies is that it exists principally in the LTnited States and
Canada. Already this Office lias been in communication
with a Canidian and an American firm in connexion with
the matter, anl indeed one of the first specimens of the seeds
received at this Office was kindly sent from a firm in the
LTnited States.

As already stated, the tung-oil tree is essentially a hillside

j)lant and prefers a dry rocky soil. If the trials which are now
being conducted in Dominica and elsewhere show tliat the tree

can thrive on West Indian hill-land, it might conceivably be

possible lo plant the tree in sufficient numbers for com-
mercial purposes. The tree is a quick grower, bearing in
four to five years. .According to Ciiridar No. Id-', Iiureau
of Plant Indu.stry, United States Department of Agriculture
(1913), the imparts of the oil into the United States in 1911
amounted to -5 million gallons, to produce which 40,000
acres of trees would be required, planted 20 feet by 20 feet—
that is 108 trees to the acre A. Fordii has been .success-

fully cultivated in the Southern States and it is believed that
it would thrive in any warm- temperate, rocky locality. In
the part of China where the tree luxuriates, the temper.ture
seldom falls below 2.j°F.. whilst the summer temperature is

as high as 100°F. or more.

Since the above was written the November is>ue of

Tropical Life has been received. This contains an article

which is headed the Biao nut, Tung, or Wood oil. It states
that in the Philippines the tree which produces the liiai nut
is known botanically as Aleurites trUolia. The oil from this
tree is sought after by the United States varnish maker.s,
and it appears to be justifiable to assume that the I'.iao nut
oil is in the same class commercially as tung oil, which as

already stated in this article is derived principally from
Aleurites Fordii. This information is naturally of consid-
erable interest, in view of the fact that Aleiintex frdofvi has
been well established in several of the West Indian islands,

especially in Nevis.
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SUGAR INDUSTRY.

A POSSIBLE EFFECT OF THE NEW AMERI-
CAN TARIFF ON THE WORLD'S

SUGAR INDUSTRIES.
The protection hitherto enjo)-ed by the American sugar

refiner has been trifling, as far as the amount of preference is

concerned. It was l'2h per 100 lb., till a year or two ago
when it was reduced to 7i cents. But the real protection
was that no rav.- sugar wss permitted to be imported above

the Dutch colour standard of No. 16. Any raw sugar above

that colour was charged the full duty on refined sugar.
The result has been that all raw sugar for the American

market, whether from Cuba, Porto Rico, Hawaii, and the

Philippine Islands, or from non- preferential countries,

such as Java, Hrazil, St Domingo, the West Indie.s, etc.,

has been specially produced below the colour standard,
No. 16. Hence the American refiners have had a monopoly
of the market, for all moist refined sugars above No. 16,

and a preference of 12.\ (reduced recently to 7^) cents per
100 It), on all white refined sugars. The new tarifT has

immediately abolished the limitation of colour, and will,

on the 1st of Maicu, aboli.sh the protection on refined

sagar.

The abolition of the sugar duty, in 1916, threatens

Louisiana, Porto Rico, the Hawaiian Islands, and the

Ameiican beetroot industry with serious injury or absolute

destruction, unless they can find new ways of making sugar
at less cost, and of higher quality. They were encouraged

by every possible means to produce sugar, not only by ridicu-

lously high protecti'in but also by exhortation and instruc-

tion from the experts of the Government Department of

Agriculture. This gives them a claim for consideration

which would appear to be unanswerable, but which has been

rejected with scorn. The abolition of the sugar duty has

become a dogma and must be carried out regardless of con-

sequences. A large revenue must be abandoned because it

costs the sugar consumers the large sura of jl'OO per
head annually. For the sake of that infatuated delusion

the vast sugar factories in the United States and in the

Tropics, which have been erected under the stimulus offered

by the Government, are to be threatened with destruction.

What are their owners to do to save themselves.'

The answer is clear Factories and planters
must find out how to keep going and make a profit, or they
must collap.se. Can they do itf We think they can, but it

will take time, and money, and, above all, energy, capacity,

good management, and determination. There is now no

longer any incentive to them to turn out only raw sugar.
The beetroot factories even now turn out all their sugar in

the form of white granulated
—the kind of refined sugar

most popular in the I niteil States. Mauritius, years ago,

began to turn out white sugar direct from the cane juice.

Java in recent years has done the same with conspicuous
saccesa. Mr. Prinsen Geerligs has told us exactly how it is

done, and now we have a beautiful book* on the subject
which gives us still further information. Here we have the

parting of the ways and the opening of a new era in sugar

production. The fatuous action of the American Government

will give it a great impetus. The threatened sugar industries
will jump at this new idea of producing vrhite sugar direct
from the cane juice. They see their opportunity. At very
little extra cost of production tliey can turn our excellent dry
white granulated sugar, pack it in handy retail quantities,
and distribute it to the United States' consumers. Then the
New ^'ork refiners will be sorry they spoke.

This production of refined sugar direct from the juice is

no new thing as far as the industry of beetroot sugar is con-
cerned. More than forty years ago we saw loaf sugar being
turned out in a (jerman factory. Then came Eugen Langen
with his new process of making loaf sugar in the form of
cubes. He turned them out not only in his refinery in

Cologne, but also in his beetroot sugar factory at Elsdorf.
Now we are told by the Java experts

— the greatest and most

reliability authority on cane sugar production -that what
has been done with beetroot juice can be done also with
cane juice. Large quantities of refined sugar

— in fact a great
portion of the Java crop

—are now being shipped every year
to the Indian market, and we are proud to add that our ovn
colony of Mauritius takes a very good second place in this

supply of excellent refined sugar to India

The threatened American sugar industries must inevit-

ably adopt this remedy for their disease; and they must of
course couple with it every possible scheme for reducing the
cost of growing and producing their sugar. They will

have a formidable competitor in the Cuban planter, who will

probably follow suit now that he is no longer compelled to

confine himself to raw .sugar manufacture. The monster
factories in Cuba, with all the latest improvements, are

capable of turning out a very superior article. Dr}'. white

granulated sugar will keep, and need not be thrown on to

over-stocked markets. The present knocking down of prices

during crop time can, therefore, be avoided.

All this is sufficiently alarming for the American

refiners, but the new competition cannot be confined to the
United States but must inevitably affect sugar refining
interests in all quarters. Rritish refiners have already
had thirty years' bitter experience of foreign competi-

tion; but they have come out of it triumphant. They
used to make all the refined sugars consumed in the
L^nited Kingdom, but now they have to be content to

see 900,000 tons of foreign refined imported every year.

They will probably hold their own in the future even
if the new idea of making white sugar from the cane juice
should be carried out on a large scale. Whether the same
can be said of sugar refining in other parts of the world is

doubtful. Twenty years hence our readers may accidentally
turn to these prognostications and be interested to see hivr

true—or false—they were. {Interntitional Swjar Joutii'il,

November 191-3.)

* Plantation White
Harloff and H. Srhniidf,

Ogilvie, and ii^vicnvcd

p. :?47.

Sugar Manufacture, by W. H. K.
, translated from the Dutch by .J. P.
in the AijnoOltind Nim-s, Vol. XII,

It is stated in the Loidsi'ina /"^Mniec (October 25, 1913),
that agricultural developments in Porto Rico have been to

a large extent due to the maintenance of research institu-

tions for the exclusive study of the sugar industry out of

private funds, or rather out of funds raised independently of

the Government. It may interest West Indian readers to

know that a great many varieties of seedlings from the

West Indies, p.-irticularly from Barbados, have been rapidly
extended. Among the most promising are D.117 and

B.20t^, 147 and 17-53 Yellow Caledonia from Hawaii has

found favour in some sections.
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ST. LUCIA: REPORT ON THE AGRICULTURAL
DEPARTMENT, 1:>1.'- J.:.

This report, which has just been distributed, contains

interesting information because of the important develop-
ments which are taking place in St. Lucia in connexion with

agricultural matters.

EXPANSION OK THE UMK IXDUSTRY.

Although the lime industry is expanding rapidly,
it may be pointed out that sugar and its by products
still hold the premier position in the value of the

agricultural produce exported from the Colony. The
total value of the sugar shipped in 1912 was £5.3,-549,
as against £56,504 for 1911. But whereas this shows
a reduction, a marked increase has occurred in the quantity
and value of !"^" nvoducts exported. Valued at £290 in

1911, it rose i.^ - to £1,084. In the couise of the nest

year or two a very rapid rise may be locked for At the
end of 1912 *'^re were about 2,000 acres under limes, and

during the year 45,600 lime plants were distributed from the
Government Nurseries. A matter of vital importance in

regard to lime cultivation in St. Lucia is the provision of

adequate protection, by means of windbreaks, from pre-

vailing strong winds. These wind belts should be planted,
not after, but before, the limes are established. The report
provides information as to the best trees to use for the

purpose. So far, Eucaltz/jtus paniculutu has shown great
promise as a wind-break tree.

EXPKEIMENTAI. WORK WITTl LIMES.

In connexion with lime cultivation, it may be pointed
out here that some very interesting tillage and nwnurial

experiments are now being conducted with the crop: the

object of these experiments is to test the eflect upon the
trees of farming, shading, cutlassing, and hoeing. As regards
the manurial experiments, the effect of stable manure and
mulch is being tried.

CACAO.

Turning to cacao, it will be seen that the value of this

product exported shows a decrease of £3,557, the total

value for 1912 being £43,098. The market value of the

produce, however, was in advance of that of previous years.

FUXGUS DISEA.SE.S.

During the period under review, a considerable amount
of mycological work was done in St. Lucia. The infection

experiments on the cacao root disease gave conclusive results,
and showed the wide range of parasitism of the causative

fungus, and the necessity for i-solation trenches and good
general sanitation in both cacao orchards, and on lime estates.

Ir.vestigation is still required in regard to the banana disease.s

PP.OGKESS IN MINOP. INDUSTItlES.

The section of the report devoted to progress in the minor
industries shows that it is possible that cotton cultivation may
be revived in certain districts. The transfer of the experiment

station from Union to Reunion ought to prove useful in
regard to demonstration and selection work with this crop.
Coco-nut planting continues to extend. It is interesting to
note that bee keeping is quite an important minor industry in
St. Lucia: the quantity of honey shipped in 1912 was
81,386 a., valued at £704 8s.— a sum exceeding by£225 14s. any previous year's exports of this product.
Orange cultivation ha.s lately been regarded by planters with
considerable interest, and the improved steamship communi-
cation between the West Indies and Canada, which is now
commencing, should provide a stimulus for the extension of
this cultivation. Finally, there is every likelihood of
a successful trade becoming established between St. Lucia
and Canada in papain.

ACRICLtLTUEAL EDUCATION.

Turning to educational work, the report shows that the
Department has directed its efforts along four lines: (a) prize-
holdings competitions; (b) agricultural teaching in the
elementary schools; (c) instruction to agricultural pupils at
the experiment station; and (d) agricultural instruction to
che pupils of St. Mary's College. Moderately encouraging
results are recorded for the prize-holdings competition. This
work received some set back owing to the circulation of an
unfounded rumour that the prize money was only in the
nature of a loan and might be recalled by the Government.
The examiner's report on agricultural teaching in the
elementary schools shows there has been, during the year,
a general all-round improvement. School gardens are, on
the whole, a distinct success in St. Lucia. The examiner
appropriately recommends a closer association of ordinary
garden work with weighing, measurement and numeration.
The remaining two lines of educational effort are, on th&
whole, answering useful purposes.

TWO IMPORTANT CHANGES.

Brief reference only is made in the report to the impor-
tant changes likely to ensue from the establishment of a new
experiment station and plant nurseries at Reunion in place of
those at Union. It may here be stated that changes are now
in progress and give every promise of successful development.
In addition to the experiment station, the establishment of
a scheme of peasant Land Settlement on the Reunion estate
is a movement of some importance concerning which little
can yet be said, beyond that a start has been made, and that
the outlook is favourable.

NEW LliMK .7UICE FACTORY.

It may be appropriate, in concluding this review, to
refer to the establishment of the new profit sharing lime
juice factory in St. Lucia. This will be managed by the
Agricultural Department. The price offered for limes will
be based upon the current prices of concentrated lime juice
plus a deferred payment in the form of a bonus to be giveil
at the close of the season, provided the success of the
season's work warrants doing so. This should insure its
success financially, and its economic value from the point of
view of the small estate owners.

CLIMATIC CONDITIONS.

The customary meteorological data are appended to the
report. The average annual rainfall of twenty-five stations
for 1912 was 72 92 inches. The highest rainfall was recorded
at Warwick with 120-73 inches, and the lowest at Moulea-
Chique where 3912 inches were recorded. November was
the wettest month and February the driest. The meaa
monthly temperature in the shade was 79° F.
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COTTON.

WEST INDIAN OOTTON.
Measre. Wolstenholme and Holland, of Liverpool,

write as follows, under date December 1, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 100 bales of West Indian

Sea Island cotton have been sold, which include Old Crop
Montserrat at 15id., a few St. Kitts ll},d. to 20d, and the

remainder stains 10'/. to lOW.
The market is steady, but there is very little stock

offering.

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

Sea Island cotton in the Southern States, for the week

ending November "29, is as follows:—
There was a good demand throughout the week with

sales of 412 bales taking all of the offerings of odd bags of

Extra Fine, of which there will be only a limited supply in

the crop, and of Fully Fine off in preparation. There was

also some demand for Fully Fin? and better than, sufficient

to keep the market steady at our quotations. For Fine, of

which there are good offerings, there has been little or no

demand but owing to being relatively reasonable in compari-

son with the Savannah market. Factors are hopeful of an

early demand for them.

We quote, viz.,

Ertra Fine 2Gc. = li^d. c.i.f., & 5 per cent.

Fully Fine 23c. to 23k =
13|(f. to 13id „ „

Fine 22c.
"

= 12^d. „ „ „ „

Tully Fine off
V^Q,

,
,^

in preparation)

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre up to November 29, 1913, were

.3,.57<) bales, 8,991 bales, and 1,794 bales, respectively.

SEA ISLAND COTTON GROWING COM-
PETITION FOR SMALL HOLDERS

IN ST. VINCENT.
The following interesting report by the Agricul-

tural Superintendent, St. \'incent (j\Ir. W. N. Sands),
has lately been received through the Administrator:—

The competition was inaugurated with the object of

encouraging the cultivation of Sea Island cotton by small

holders along the best lines and was confined this season to

three districts: (a) Linley Valley, (b) Clare Valley
—

(^>ues-

telles, and (c) Stubbs and I'.righton. In each of these

districts Sea Island cotton is the chief crop.

In May, meetings were held in each centre at which an

aveiage number of sixty small holders was present. The

object and nature of the competition were explained and

the following subjects discussed: cultivation; manuring;

draining to prevent wash; thinning and spacing; and the

control of pests. It was pointed out that no intercropping
with ground provisions, or cassava would be allowed in the

plots entered for competition, but that Indian corn might
he planted in every other row in holes not less than G feet

apartj and that pigeon pea.s might be planted as wind-breaks,
and subsequently through the cotton when it had reached

the boiling stage.

During the month of Jul)', each of the plots entered was
visited and inspected and notes made of the work already
done. When necessary, opportunity was taken to advise

competitors on different points requiring attention. Taken
as a whole, the work in the initial stages was well done, but
some competitors lost marks through planting too much corn,

poor banking and lining, and by not opening good head
drains.

The final judging of the ]i!ols was started on October
20 and finished on October 30, The Assistant Agricultural

Superintendent assisted in the work.

The competition was arranged in two classes as follows:—
Class 1 : The best Sea Island cotton cultivation of not

less than 1 acre on a small holding over
.5,

but not exceeding 10 acres.

Class 11: The best Sea Island cotton cultivation of not
less than i acre on a small holding not e.xceed-

ing 5 acres.

There were thirty nine entries, twenty-one in Class 1,
and eighteen in Class 11.

In connexion with the judging, the following general
remarks may be of interest.

LINLEY VALLEY. The work (lone was very creditable.

On one or two plots the drainage was not satisfactory and
the thinning of the plants was imperfectly performed. Where
the plants had been thoroughly thinned they were bearing
and holding up better than where two or more plants had
been left in a hole. T. W. Clarke's steep hillside plot
obtained the highest number of marks in the competition.
The banks and drains were well formed; tbe plants were

bearing heavily and due attention had been paid to the

control of 'black scale' and 'leaf-blister mite'. J. Alexander's

cotton was also situated on a steep hillside with land that

was considered by the previous renter to be too poor for

profitable cultivation in cotton or ground provisions.
Alexander had put up two donkey pens and with the aid of

the manure collected, combined with good cultivation, had
made the land fertile again. His cotton crop was full of

promise but was not quite as good as Clarke's, lloth Clarke
and Alexander deserve much credit for the intelligent
manner in which they handled their cultivations.

The plots served as excellent object-lessons to other small

holders in the distiict.

CL.VRE VALLEY—que.steLles. The cultivation here, with
the exception of .John Bramble's, left something to be desired.

In the initial stages, the work was very well done. More
attention, however, should have been previously given to the

growth of pigeon peas and the preparation of manure to keep
up the fertility of the lands. Certain of the plots although

given good cultivation showed in the general condition of the

crop that the soil was lacking in organic matter. Adol[)hus
Williams tried cotton seed-meal as a manure, and it is

unfortunate that owing to the absence of close supervision
the seed was sown much too thickly and the plants very

badly thinned. Although the growth made was strong and

healthy and the bolls set well, a good proportion of those on
the lower branches were lost in the wet weather. Some of

the holes were only about a foot apart with two plants over

6 feet high. The beneficial effect of the manure was,

however, clearly seen and an excellent crop would have been

obtained but for the defect noted above in the cultivation.

Four of the competitors lost marks by allowing certain

trees and plants, for instance. Hibiscus, hog plum, and
sour sop, which were infested with 'black scale, to spread the

pest in their plots. W^here blighted trees and plants had
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been carefully cut out or trimmed previous to the planting of
the crop very little 'bluck scale' was to be found.

John IJramble's plot was the best in the di.strict and
vas closely followed by that of ( leorge Thomas, but the
latter had not thinned out his plants so thoroughly.

The competition has aroused a considerable amount of
interest and the lessons of the past season cannot fail to

have a good ett'ect.

STUims AND luiK^HToN. Here there were few entries

because the majority of the holdings are so small that the

people could not put in the acreaga necessary to compete
tor the prizes offered. The heavy rain of the past three
months had caused more loss of cotton here than in the
other districts visited. The best jilot was Horatio Huggin's.
It was on a steep hillside with a large number of stones,
but notwithstanding these drawbacks it had been intelli-

gently handled

S. Toussaint's plot was a good one, but the thinning
out of the plants was not thoroughly done and leaves with
'blister mite' had not been picked oft' and burnt. Charles

Huggins also showed a satisfactory plot, but he had not
thinned out his plants so carefully as Horatio Huggins.
The general impression formed was that the lands of this

district want help in the way of manure and that more
pigeon peas ought to be grown for green dressing purposes.
On poor lands the plants develop leaf and boll diseases at an
earlier stage and in greater intensity than on lands well
looked after.

Here again it was notii^ed that plants singled out were
more erect and bearing better than where two or more had
been left together. In nearly all casesi where two plants
were allowed to remain the main stems had grown away
from each other and were leaning at angles up to 4.5?.

In cultivations where the growth is up to the average this

causes excessive shading of the ground; lack of laterals, and
in wet weather considerable loss of bolls on the under

portions of each plant. Again the sun's rays cannot reach
the soil under these conditions and consequently it remains
*ccld' longer than it should; besides, there is very little

heat radiated from the land to help ripen the lower bolls.

A good many of the small holders are now convinced that it

is good business to thin out to one plant in a hole, and to

regulate the distances between the holes according to the

fertility of the land. One grower who had tried the method
for the first time and was asked what he thought of it,

Teplied that if he lived for another 100 years he would
always single out his plants.

At a meeting at Trumaka, the desire was expressed that
another competition be held next season. Although
meetings have not been held since the judging of the plots at
the other places, still, there is no doubt that further

competitions would lead to increased interest, better
cultivation and better crops.

This being the first competition of its kind held in

St. Vincent, a good deal of pioneer work has had to be done,
still a satisfactory measure of success has been attained.

The advice and assistance of the Agricultural OtHcers
was at all times welcomed, and the addresses of the Agri-
cultural Superintendent were listened to with very keen
interest and attention.

FRUIT AND FRUIT TREES.

A LITTLE-KNOWN FIG-TREE.
Familiar in Egy|)t under the ancient name of 'Sycomore',

the interesting spci ies of Ficus known as F. sycommus has
for ages been renowned for its hard wood and for its pleas-
ant and nutritious fruit. These fruit, which the Arabs call

'figs of Pharoah', do not possess .^o fine a flavour as the figs
of the species Carica, but they are nevertheless very agreeable
to the taste, sweet, leaving an after taste resembling that of
coco nut. The pulp is firm and juicy.

In Egypt, the 'Sycomore' is not cultivated in orchards,
but it is sometimes found growing in avenues. It forma
a useful shade tree near to houses and particularly for wells
to provide shade for the animals that work the native chain

pump.
The geographical range of this ."ipecies comprises Egypt,

Abyssinia and Arabia The tree is susceptible to cold
weather. Mon. Charles Henry, ex gardener-in-chief to the
Khedive, writing in LAgronomie Cohniole (October :!1, 1913)
believes that the tree would thrive throughout the Tropics,
particularly in sheltered localities. Specimens already exist
in the French colonies in West Africa.

The propagation of /'. sycomorvs presents no difficulties
and is done by means of cuttings 40 to .50 cm. long. la
three years the branches are well formed and the young trees
are ready to be planted out.

The flower of this species is difi'erent to the other repre-
sentatives of the genus, for a de.scription of which the reader

may refer to Mon. Henry's article.

During each year after the tree has come In bearing, the
bark of the larger branches is chipped ofl' to quicken fructifi-

cation. This treatment is analogous to 'ringing'.
The ripening of the fruit is stimulated by caprification— that is, by boring a small hole into the fruit. Latex is

exhuded and the wound heals. Ripening follows three or
four days after caprification.

The average harvest yield is 660 ft. of fruit per tree.

It should be pointed out that all 'Sycomores' are not of

equal value. Varieties exist but have not so far been

determined; though by communicating with the writer
mentioned above it would be no doubt possible for those
interested in this useful tree to obtain further detailed
information.

The total exports of Sea Island cotton from the 'West
Indian islands during the year October I, 1912 to Septem-
ber 30, 1913, was 2,154,475 ft. valued at £139,351. In
addition 459,460 ft. of Marie Galante was shipped.

Britain's Imports of West Indian Fruits in
1912.—The figures issued for 1912, show how very small
a portion of Britain's imports of tropical fruits is supplied
by the British West Indies Of a total of £2,348,375 of

oranges purchased, the British West Indies only supplied
£58,517, the rest coming almost entirely from Spain. Iq
bananas, a peculiarly West Indian product, one may almost

say, the showing is far worse even. Whereas nearly
£2,000,000 were imported in the year, the West Indies

supplied only £10,586, or about one-half per cent Britain

bought lemons, limes and citrons to the extent of over

£400,000, of which the West Indies share was £1,160.
Britain's imports of West Indian bananas shows a terious

falling otr in the last three or four years. In fact, they-
have decreased from £221,000 since 190S. The Canary^
Islands, Costa Kica and Columbia have now the bulk of the
trade. (Canada-West India Magazine, NoTembet 1913.)
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Inotes and comments.

•Contents of Present Issue.

The editorial in this number deals with the subject
of co-operative credit. The principal consideration is

the manner in, and the extent to, which the Government

may be expected to assist in the establishment of credit

societies of the Raifteisen pattern.

An interesting and comprehensive article dealing
with 'wood-oil' trees will be found on page 403.

On page 404 an article is reproduced dealing with

the subject of the effect of the new American tariff on

the world's sugar industries.

^ 'icultural

iwed on page 40-5.

The recently issued report on the Agri

Department, St. Lucia, is reviewed on page 40-5

( )n page 40G, will be found an article which
describes the recent Sea Island cotton-growing com-

petition held in St. Vincent.

Supplementary to the editorial will be found
a note on the West Indies and agricultural credit on

page 408, and another dealing with credit in England
on page 41:}.

Insect Notes and Fungus Notes, which will be

found on pages 410 and 414, respectively, contain

a considerable amount of information concerning legisla-
tion in relation to plant pests and diseases.

The West Indies and Agricultural Credit.

It will be noticed that the present number
of the Agricultural Xfvs contains several refer-

ences to this subject. Apart from the editorial, a
note appears on the establishment of a (Jovern-

ment Loan Bank in German .South- West Africa

which will lend money to agricultui-al credit societies;
another on the interest shown by Trinidad in

the new .St. Vincent Credit Ordinance; and still

another bearing upon the possibilities of a land settle-

ment scheme in Trinidad. To complete the references,
the reader's attention may be called to a recent article

in the Demerara Argosg (November 22, 1913) on the

subject of agricultural banks, which prophesies an

early and definite declaration of policy on the part
of the Ciovernment of British Guiana in regard to the

establishment of co-operative banks. And finally,
an important announcement in the St. Croix Avis

(October 18, 1913) may be commented on. This

announcement makes known that the Danish Govern-
ment was authorized to dispose, during the period

August 1 to Octt)ber 31, 1913, an amount not exceeding
30,000 francs for the purpose of granting advances to

owners of land in .St. Croix (D.W.I.) in order to enable

them to continxie the cultivation of the sugar-cane.
No advances were given to any party having less

than 10 acres of cane and the maximum amount
advanced was fixed in each individual case proportion-

ately to the area under cane. The amount loaned

could not exceed 2.5 francs per acre. Interest was

charged at the rate of 4 per cent, per annum and the

loans are to be repaid at the time of the sale of the

cane or sugar in 1914.

The Government is further authorized to dispose,
for the same purpose, from November 1 to IMarch 31,

1914, of an amount not exceeding 50,000 francs. But
in this case the security required is growing cane

sufficiently developed to enable an estimation of the

yield to be made. Each loan cannot exceed half the

estimated value of the crop, and in no case may exceed
12.5 francs per acre. No advances can be given to any
party having less than .5 acres in plants.^ I ^
Problems Awaiting Solution in Tropical Agri-

culture.

Perusal of the latest issue of Tropical Life

(November 1913) which has just been received, brings
to mind again the question of the fermentation of

cacao and allied problems awaiting solution. Readers

may remember that a recent book on the plantation
manufacture of cacao was reviewed editorially in this

journal a short time ago. The principal object in

doing this was to present our readers with a detailed

discussion (as far as space would allow) of the differ-

ent points dealt with, and to emphasize that one of the

crying needs of the cacao industry is that these contro-

versies should be thrashed out. It is pleasant to

observe that Tropical Life a))preciates our endeavours.

Agreement may be expressed with the views of that

publication on the function of the book: 'What we ask',

it says, 'is that no ime will pretend to think of the

book as the last word on the subject, as, on the con-
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trary, we have only published it as the lint word on

the 'luestions discussed. We have not gone to the

expense of collecting these essays, translating them
and binding them together in one book because they
show what is, but rather that they will lead the way
for planters to learn what moi/ he'

( )ne great truth which reflection over the contents

of the book brings out is that the problems involved

are at the same time both steep and wide. A host

of scientiKc points requires close, technical investi-

gation. But that is not enough. The results from

all over the Tropics which could be obtained, in

conse(|uence of this work, would require to be

co-ordinated. And that is where agricultural colleges
would come in—incidentally themselves or rather their

institution, constituting one of the great current

problems in tropical agriculture.
The present position of the rubber industry is

open to very much the same comments as that of the

cacao industry. There i.s the deep and the wide side

to the problems involved: the specialist, the organizer
and educationalist and the press must work together.

As time goes on, tropical agriculture is likely to be-

come more and more complicated, and will have to take

far more upon itself than it has had to do in the past.
It is only necessary to think of the future of the sugar

industry
—the practical outcome must be the manu-

facture of white sugar on the plantation or else the

preparation of syrup. Semi-refined products will slowly
die out. Xropical agriculture in the future will involve

huge interests and responsibilities, and the sooner

centralized research and education is instituted the

safer and quicker will be the path of progress.

Destruction of Ticks: A New Idea.

The enormous loss to stock owners in tropical
and sub-tropical countries which is occasioned by tick

parasitism, and the great expense necessarily incurred

in connexion with dipping and spraying, scarcely need

pointing out. Suffice it to say that this drain upon
the capital and profits of the breeder would be largely
reduced if the claims of Mr. Munro Hull of Queensland

prove to be scientifically sound.

According to the Agricultwral Journal of the

Union of Soatli Africa (October 1913), a question
was asked recently in the South African House of

Assembly regarding the reported discovery in

Queensland, of a tick- destroying organism. The
Minister of Agriculture replied that all available

information had been cabled for from the Queensland
Government and that the discoverer I\[r. Hull had
also been communicated with. Mr Hull's claim was
that he had discovered a disease, which, although
harmless to cattle, is fatal to the cattle tick, and he
had arranged with Professors Wallace and Nutall of

Edinburgh and Cambridge Universities, for an

investigation as to whether a vaccine containing the

organism could not be elaborated. On the other hand,
it appears that the Queensland Department of

Agriculture have been engaged in testing the efficacy of

•the alleged discovery which yielded results of a negative
nature.

The Gold Coast, 1912.

Although the name of this Colony is justified by
the £1,439,2(J.S worth of gold exported during 1912, it

must be remembered that the value of the exports of
cacao was even greater; according to Colonial Reports—Annual, No. 770, they were worth £1,(U2,733. As
already pointed out in this journal, the Gold Coast has
now to be considered the leading Kritish source of

supply. At present the cultivations are in the hands
of the native population and improvements are re(juire(i
in connexion with selection, fermentation, and transport.
To show the difficulties of transport, it may be men-
tioned that in some districts where the population i.s

sparse and labour hard to obtain, the farmer has
resorted to the expedient of selling his crop as ib

stands to itinerant middlemen, to be picked, cured and

transported to the nearest port
—a system which results

in much injury' to the trees and in an indifferently

prepared product. To such problems as these the Agri-
cultural Department is giving very careful attention.

The most notable increases in the value of the

Colony's exports during 1912, were: gold (including
auriferous by-products) £399,044; timber, £89,924;
kola nuts, £4-1,132; palm kernels, £29,474; cacao,

£29,2U.5. The principal decreases were: rubber,

£50,718; specie, £17,039; palm oil £10,031.
The decrease in rubber is due to the low prices,

and to the diversion of labour to more profitable

occupations. The latter cause has also been partly

responsible for the reduction in the exports of palm oil.

Cacao Estate Valuation.

An interesting side of the subject of cacao plant-

ing, and one on which we seldom come across detailed

information, is the question of cacao estate valuation.

Mr. W. M. Malins-Smith, writing in the West In<l.ia

Committee Circular (December 2, 1913) on practical
cacao planting in (Jrenada, says that the value of an
estate may be arrived at cither by the crop or by the
estimated acreage. In the former case, the value is

ten times the annual net profits plus the value of the
uncultivated land and of the buildings. In the latter

case, it is worked out on the value per acre of culti-

vated and uncultivated land plus the value of the

buildings. In both methods, a maximum of 10 per cent,

is deducted for disadvantages relative to situation,

transport facilities, etc.

It may be interesting to note that the value of
full bearing cacao in (irenada varies from £30 per acre

for cacao in very poor condition up to £120 per acre

for that in high class condition. 'Although much
higher prices have been paid in (Jren.ada, yet £120 for

one acre of bearing cacao is the limit of a business

proposition; more than that constitutes fancy or senti-

mental propositions.'
The net profit on an acre of bearing cacao is taken

as £8. Assuming that an acre of bearing cacao is

worth £80, the annual return is at the rate of about
10 per cent. It must be remebered, however, that this

acre worth £80 has risen to this amount in a few years
from £1.5, which may be regarded as the average value

of an acre of young cacao.
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INSECT NOTES.

FRUIT FLIES.

During recent years fruit Hies have come to be

recognized as serious pests, either actual or potential, in

every country where fruit growing is an industry of any

great importance.
The serious injuries to the fruit and the considerable

losses in crop value which have resulted from the attacks of

these pests have led to the enactment of quarantine ordin-

ances in many countries directed against the importation of

important species of fruit tlies which are new to those

localities.

The fruit flies belong to the natural order Diptera or

two- winged Hies, and to the family Trypetidae. The

Trypetidae are Hies which, as far as is known, generally

deposit their eggs in or on the tissues of plants: the fruit

Hie.s .select ripening or ripe fruits for this purpose; the maggots,
which hatch from the eggs, live in these situations till

Tull grown, and then pupate in the same place or in the

ground.
The most widely distributed and most destructive of all

these insects is the Mediterranean fruit fly (Ceratitis capitata).

It is against this insect that the provisions of recent laws in

Hawaii and Porto IJico are chiefly directed. It was this

insect ako which was a serious pest in Bermuda a few years

ago. It is also a pest of importance in South Africa,

Australia and the Mediterranean countries. Tryj^eta ludens,

which is known as the Mexican orange worm, is also a pest
of importance in Mexico, and a rigid quarantine is enforced

to prevent its introduction into the citrus cultivations in

California.

In the Lesser Antilles, neither Ceratitis nor Trypeta

appear to be known. The common fruit flies, of which there

are several species, belong to the genus Anastrepha, and they
attack guavas, sapodillas and other fruit.

In the Journal of Economic Entomology for October

last, there is an article by H. H. P. Severin, Ph D., entitled

The Life History of the Mediterranean Fruit Fly (Ceratitia

rnpitatd, Wied.) with a list of fruits attacked in the Hawaiian
Islands.

In this list are the names of thirty-eight plants, among
which are to be found fourteen besides the citrus group
and the guavas that occur in the West Indian islands.

The following names are taken from the list mentioned:—
Sour sop {Anona mwicata), sugar palm (Aretiga sacc/iari-

fern), papaw (Carica pajxiyii), star apple [Chrysophylluni

minito), citrus fruits such as oranges, grape fruits, manda-
rine orange, lime, etc., Liberian coffee (Cojf'ea liherica),

Tose apple {Engeniu jamhos), fig {Eicus carica), mango
(Mangif'va /jirfz'ra), banana {Musa Cavendishii), prickly pear

{Opuntia tuna). Avocado pear {Perxra gy-atissiiwi), yellow
oleander, lucky bean tree or milk bush (Tfieretia nerifolia),
and several varieties of guavas and almond {Terminalia

Calappa).
It will be seen from this list that there are food plants

in these islands in sulHcicnt variety to enable an introduced

peat of this kind to establish itself. In any island, therefore,

where it is hoped to develop a fruit industry, every precau-
tion should be taken to prevent the introduction of any
fruit flies, and further eflbrts should be made to learn as

ranch as possible regarding the native species of these

insects, especially with regard to the following points: the

different kinds of fruit Hies, the fruits attacked, and the

, «'xtent of the injury done.

LEGISLATION IN REGARD TO PLANT
IMPORTATION

In Mauritius, a proclimation has recently been issued

by His Excellency the Governor specifying the conditions
under which plants, certain manures and timbers may be
imported into that Colony, and absolutely prohibiting the

importation of earth and leaf garden mould, forage and
timber with the bark on.

This Proclamation is No. 81 of 1913. dated August 6,
issued under the provisions of Ordinance No. 4 of 1910, and
it repeals Proclamation No. 24 of May 3, 1912.

As already stated, Proclamation No. SI of 1913 abso-

lutely prohibits the importation into Mauritius of earth and
leaf and garden mould, dung or animal droppings (except
guano), forage and timber with the bark on. Grape vine

cuttings and plants are also prohibited except when covered

by a certificate from the P>oard of Agriculture (or other

competent authority) of the country of origii., that the vinesi

have not been exposed to the infection of Phylloxera for

the six weeks prior to the date of shipment.

In connexion with the importation of sugar-canes or

cuttings thereof, and live plants of all sorts including roots,

tubers, cuttings and grafts, these are all absolutely prohibited
when packed or shipped in any description of soil.

Sugar-canes or cuttings thereof, living plants or

bulbils of Agave or Fourcroea and tea plants, may not be
introduced unless written permission has previously been
obtained from the Director of the Department of Agriculture,

upon whose discretion lies the issuing of such permits. The
Director of Agriciilture may attach conditions to the permits
and may limit the number of plants, cuttings, etc , to be-

introduced.

The Proclamation provides for the inspection at the port
of entry of (a) sugar canes or cuttings thereof, (b) live

plants of all sorts, including roots, tubers, cuttings, grafts
and buds, and (c) fresh fruits from all countries except the

Dependencies of Mauritius. If, on inspection, these articles,

are found not to be free from insect pests, they may be
ordered to be destroyed or to be subjected to such disinfection

or treatment as the inspecting officer may prescribe.

Papers on legislation affecting the importation of plants
and the disinfection of imported plants appeared in the

Wc.xt Indian liulletin, Vol. X
, pp. 197 and 349, respectively

showing what had been done in the matter up to that time

(1910), in the West Indies. The Government of Mauritius

would appear to be well advised to give attention to this

matter in connexion with the re-organization of its Depart-
ment of Agriculture and the Proclamation now under notice

seems to deal thoroughly with the necessities of the case.

From a table of statistics given in the tjveenslani

Agricxdtural Journal (September 9, 1913) it is seen that the

number of horses bred in Ivussia and the United States of

America is far larger than in other countries. In 1912, the

United Sutes contained 20,509,000 horses, Argentina (1908 i

7J million, Germany (1907) about 1.', million, Canada (1911;,
about 2,200,000, G'reat Britain and Ireland (1911) had
about the same number as Canada. British India (1910i

possessed just over 1.^ million horses. The fewest horses

are found in South Australia which contain.* only just ovei'

200,000.
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LIVE STOCK NOTES.

CRUELTY TO OSTRICHES.
The subject of plumage birds has been very much in

•evidence of late, so that the article in the A'/ricuUural
Journal of the Union of South Africa (October 1913) on the

absence of cruelty in clipping and quilling is likely to receive

considerable attention. It is shown in this article that

in the earliest stage in the development of a feather, the

feather genu is at first merely an up growth of the skin

consisting of the epidermis (or skin) surrounding a similar

projection of dermis (or under skin). In the second stage of

development the germ sinks down into the surface of the skin,

the cavity which it occupies being the feather socket or

follicle. The portion of the dermis within the epidermis
serves to nourish the growing feather. This tissue is called

the pith, medulla or pulp and gradually changes into horn.

The whole question of the possibility of cruelty bears

upon these two pith tissues, the dead horny tissue above and

the pith, intersected with blood vessels and some nerves,

below. It will be understood that these two tissues com-

prise the quill; and as the feather ripens, the pith turns into

horn continuously. If the feather is cut through or near

the base of the horny quill, no bleeding and no pain occur;
but if a feather is cut through the pith (which in an

immature one, extends at least three-(|uarters of the way
up the quill) there will lie profuse haemorrhage and possibly
some pain will be felt.

But even if an immature feather is accidentally plucked
or gets broken off or trampled out, it sev^ers its connexion

from above the germ, generally at the poit^t where the pith
is changing into horn. But the germ is left behind, and
another feather will appear in the place of the one prema-

turely removed.

The only operation in ostrich management which can

in any way be supposed to suggest cruelty to the bird, is that

of drawing the i|uills. After a feather haa been cut, the

lower part of the quill is left in the socket to mature, that

is, become horny throughout its entire length. It is then

a dead structure and entirely devoid of all nerves and blood

vessels. It is then pulled out. AVere it not so deeply fixed

within the socket it would fall out of its own accord. Indeed
in time it always does, but this natural moulting is irregular
and interferes with a regular crop of plumes. So the farmer

strives to avoid this irregularity by doing what nature would
have done.

Testing Ostrich Eggs. -Another article in the

same journal gives directions for testing ostrich eggs. The

operator should envelop his head and shoulders in a dark

cloth, leaving only a small opening before his face, in which

the egg is held. He then holds the egg up towards the sun

so that he would present the appearance of looking through
the egg at the sun.

A fresh egg presents a yellowish orange appearance, and
the yolk may be distinctly seen as a darkish mass floating in

the white. In a freshly laid egg, the airspace is only very
small. An unfertile egg presents exactly a similar appearance
and cannot be detected until incubation has commenced.

After the seventh day that the eggs have been in the

incubator, the germ or embryo of a fertile egg will have

grown a little and the airspace will have become much

larger. On the seventh day, then, it is generally easy to tell

which eggs are fertile and which unfertile.

MAL DE CADERAS.
Keference has already been made in the A<jriiui-

tural News (see Vol. XII, p. 84.5) to the .South American

equine disease called Mai de (.'aderas. In continuation
of the subject, the following information received from
British Guiana by the Government of Grenada and
forwarded to this OHice, will prove interesting. It may
be added that the Grenada Agricultural and Com-
mercial Society is endeavouring to get steps taken to

prevent the introduction of this fata! disease into that

Colony.

The Veterinary Committee of the Board of Agriculture
assisted in its deliberations by Dr. E P. Minett, Assistant

Government Bacteriologist, Mr. A. C. Farant, F U.C.V-S.,
and Mr. G. E. Bodkin, Government I'xonomic Biologist, has
decided that a disease at present and for some time back

prevalent among mules and horses in certain districts of the

county of Berbice which had been provisionally described in

his reports by the Government Veterinary Surgeon as

cerebro—spinal meningitis, is not that disease, and that

judging from its characteristic symptoms and from a report

by Dr. Minett on an epidemiological survey and investigation
made by him into the probable causes of the disease it is the

South American equine disease Mai de Caderas.

SV.MPTOMS.

The principal symptoms noticed here are:—
(1) Loss of condition and progressive anaemia with,

rapidly increasing weakness, at first with failing appetite but
in later stages the appetite is good.

(2) The temperature of the affected animal is febrile

in the early stages of the disease, rising in acute cases to

105°F., but falling in later stages to normal (100-2°-10rF.>
and tending in chronic stages to become sub-normaf

(98°-99°F.).

(3) The earliest characteristic symptom is the

setting in of paralysis in the hindquarters accompanied by
dragging and characteristic crossing of the hind-legs. The
animal staggers and its hindquarters oscillate from side to side.

In the stable it supports itself against a wall, but not infre-

quently in the open it falls down.

(4) Albuminuria and haematuria are noticed in sonio

cases, but not in all.

(5) Eruption may occur on the neck, shoulders an<l

hindquarters. Conjunctivitis and chemosis are often present^

(6) The disease is a very fatal one; animals may live-

from three weeks to as long as five or six months after the

setting in of the paralysis but comparatively few, if any,

completely recover.

(7) Animals that apparently recover from the diseasdr

are for a prolonged period so weak in the hindquarters as to

be useless for draft purposes.

(8) Animals that have died from the disease shov^

practically no abnormal past mortem conditions other than

congestion.

The accuracy of Mr. Minett s diagnosis of the disease

has since been proved by him having found trypana-
somes in very large numbers in the blood taken froro

affected animals during the earliest acute fertile stage, thns

confirming observations made by Mr. Veterinary Surgeon A.C.

Farrant, F. ll.C.V.S. These causative organisms are ab.sent

from, or have not been found in the blood of affected

animals in later stages of the disease.

Mai de Caderas is confined to horses, mules and asses;
it has not been known to attack cattle.
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GLEANINGS.

A novel implement in the form of a combined fork and
shovel is described and illustrated in the Monthly Bulletin

of Ayrkultural Intellifjenc' and Plant Diseases (September

1913). It is said to be extremely efficient for the handling
of litter, sawdust, leaves, weeds, and similar loose material.

In order to encourage local industry, and to create

a larger number of peasantry, it is practically decided that

the 2,000 acres of Crown Land in the ward of Chaguanas,
Trinidad, shall be split up into small holdings. The
land is suitable for rice cultivation. {Portof-Spain Gazette,
November 20, 1913.)

In Dominica the cacao crop is ripening and the second

lime crop is falling.

The Grenada cacao crop is late owing to the prolong-

ation of the annual drought.

On the whole, the work of the new lime factory in

St. Lucia is progressing very satisfactorily. Further infor-

mation will be published in due course.

Bulletin No i' !

^ .ut Ohio Agricultural Experiment
Station deals with the subject of county experiment farms.

For their instituti'^i and management a special Act has

been passed.

According to the Louisiana Planter (November 8,

1913), the State of Texas is importing Indian corn from

Argentina. Last year a quarter of a million bushels was

leceived.

The early cotton crop in Nevis is now almost reaped.
The late crop is ripening. The returns in some localities

will not be as good as was first anticipated on account of

mildew and boll dropping.

The Ordinance recently passed in St. Vincent for the

encouragement of agricultural banks has been published^in
the Bulletin of the Bepar-t/iient nj Afjriculture oj Trinidad

and Tobago (November 1913).

In St. Vincent the month of November has been

a depressing one for planters owing to the receipt of con-

tinuous rains. The reaping of the arrowroot crop was
retarded and there was further extensive damage to the

cotton crop.

In continuation of the article on the Grevy zebra in the

last issue of the A'iricullnral News, it may be noted that an

interesting account appears in the Bulletin de la Sonet('

Beige d'Etude Coloniale (November 1913) on the subject of

the zebra as a draft animal.

It is stated in Nature (November 6, 1913) that the
Natal Sugar Growers' Association has decided to establish

a sugar school, the aim of which will be to prepare young men
for the technical control and investigation of the manufacture

of cane sugar. Two lecturers—one in the chemistry and one
in the bacteriology of cane sugar

—are soon to be appointed.

In St. Kitts the cane crop would benefit by the receipt
of heavier rains, though recently the weather has not been
unfavourable. It is interesting to note that the canes,

especially the ratoons, are arrowing profusely
—an occurrence

which, in St. Kitts, is somewhat unusual.

Those who are interested in intensive agriculture should

obtain Dtplainatic and Consular Reports, No. 5221, Annual

Series, which describes the trade and commerce of Denmark
for the year 1912. It gives an account of the co-operative

movement, and of the shipments of agricultural produce
which principally

—one may almost say entirely
—

comprise
this country's exports.

A rather interesting case of adulteration is described ia

a notice of the United States Department of Agriculture.
It appears that a certain fungicide designated 'French

Bordeaux Mixture' offered for sale, was labelled 'The Prepa-
ration is the normal formula with some 33 per cent, copper

hydrate in the dried precipitate.' Analysis showed that the

mixture contained only 18 84 per cent, of copper hydrate.

Colonial Reports —Miscellaneous, No. 85, deals with the

results of the mineral survey of Southern Nigeria, 1911.

One of the most important minerals from the economic

aspect is the coal, which is of the sub-bituminous type, and

compares favourably with many of the sub bituminous coals

which are mined in Canada and the United States for use

as fuel on railways, and for all classes of industrial work.

An abstract in the Journal of the Board of Agriculture

(November 1913) describes tha results of feeding experiments
with Para rublior seed cake conducted in England. These

experiments have shown Para cake to be one of the most diges-
tible concentrated food-stufl's available. This is no doubt

partly due to the small amount of crude fibre present,

namely 3"15 per cent. These favourable results should prove

gratifying to rubber growers in the Tropics.

According to The Board of Trade Journal (November 6,

1913) an agricultural bank has been established in German
South 'West Africa by Imperial Ordinance. The initial capi-
tal of about £491,700 will be provided hy the Government
of the colony, but further capital, if necessary, m.iy be raised

by debentures. The bank is authorized to make advances to

farmers on mortgage of land for the purpcse of affecting

permanent improvements. It may also make advances,
without demanding a mortgage bond as security, to public
bodies and to co operative societies for agricultural purposes.
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STUDENTS' CORNER.

INFORMATION CONCERNING LAND
MEASUREMENT.

IIL

In the last article on this subject, the way to lay out

survey lines was described, an account having been given in

the first article of the methods employed in the measure-

ment of these lines. It is propo.sed now to deal, necessarily

briefly, with a few of the practical difficulties sometimes

encountered by the field surveyor, and to conclude with

a few simple instructions connected with the plotting of

field measureme'nts on paper. It may be well, before pro-

ceeding, to remind the student again that the object of

giving this information is not primarily a didactic one; it is

the aim, not so much to instruct as to suggest, thereby

opening the eyes of the student to a branch of agricultural

science which may previously have been unfamiliar to him.

ZL,

i-m. ^V

Fig. .33.

Sometimes, in measuring a field, the line of sight is

impeded by an object such as a building. Let A B be

a chain line (s-ee Fig. 33), the measurement of which is

prevented by the building C, how would you proceed? The

diagram shows how to get over the ditiiculty. It will be

observed that the setting out of line t/m, for instance,

involves a certain procedure which we have not yet dealt

with; what is it!

Having given the correct answer to this question, the

student will then appreciate the assistance afforded by

Fig. 34 of which A B is a chain line. The numbers 40,

50 and 30 represent so many links of a chain, respectively.
What do these figures signify! Those students who have

studied the first book of Kuclid, will know that since

40- +30- =50-', //iB- +Bn'- = ain-; therefore, by Euc, 1, 47,
Bn is perpendicular to B//(, or inT>u. is a right angle.

Another example of the application of geometry to over-

come the difficulties of a field survey is the case where it is

required to measure a line impeded by an object not

obstructing the sight. In Fig. 35, let AB be a chain

line, the direct measurement of which is prevented by the

unforeseen obstruction of a pond, P. Measure Are till it

reaches to, or near to the edge of the pond, and fasten the end
of the chain to the ground with arrows at m and n, the

distance nm being made half a chain or 50 links. Take

A
X_B

Fig. 34. Fi.;. 35.

hold of the middle cf the chain, and extend it firmly, till its

two halves rest in the position nio, on thus making an equi-
lateral triangle mno, each side of whicli is 50 links. Then

in the direction ,uo measure to nearly opposite the middle of
the pond, as to y. Reference to the figure will show that at
<l
a similar procedure is repeated, and nr prolonged to cut

ah at s. l\s will then be equal to laq' oi </s, which being
added to Ant will give the .listance As. The student
should endeavour to explain the rea.son why the three sides
of the triangle ni'/is must be equal.

It will be necessary further to take ofifsets to the margin
of the pond during the measurement of the lines m>/, 7.,-.

PLOTTINc; A l-LAN

Reverting to Fig. 32 in the article in the last issue of
the Arjriniltm-al Xews, it may be sugg'^stive to inform the
student that in plotting the measurements recorded in con-
nexion with the survey discus.sed there, it is best to lay down
first the line A B: the triangle imiD should then be laid

down, and its sides Dm, Y),i, prolonged to the station C and
E, from whence the lines OB, EA, must respectively reach
the points B and 0, and the line CE equal to the measured
distance to confirm the accuracy of the work. This done, the
ottsets on the several lines may be laid off, through which
the fences are to be drawn.

For details as to the scale to work with, and the
instruments required, the student should refer to any of the

following textbooks.—
PraHical Suyeyiiuj: A Text I'.ook for Students preparing

for Survey Work in the Colonies. By (3. W^ Usill. London,
Crosby Lockwood k Sons, 1904.

Prartical Surveying: By Henry Adams. Macmillan it Co
,

Ltd., St. Martins Str. .London, E.C. 1913.
Land Surveying: by T. Baker and F. E. Dixon. London,

Crosby Lockwood & Sons, 1905.
From the last mentioned work the greater portion of the

information presented in the foregoing articles has been
abstracted.

Difficulties of Applying the Raiffeisen Sys-tem in England.—The following reasons have been
advanced in the Report of the Agricultural Organization
Society of England, 1913, as affording a partial explanation
of the comparatively small progress made in England and
Wales, in regard to the establishment of unlimited co-opera-
tive credit .societies:—

(1) The fact that the rural districts of England .and
Wales are not burdened by the usurer to the .same extent as
in many foreign countries and in Ireland. (2) The extent
to which England and Wales are served by Joint Stock
Banks as compared with continental States. (3) The
unpopularity in England of the principle of unlimited
liability. (4) The unwillingness of the average farmer and
small holder to disclose his financial position to his neighbours
when he wishes to borrow. (5) The general custom of mer-
chants to give long credit to agricultural customers. (6) A gen-
eral preference on the part of cultivators to obtain goods on
credit rather than to borrow actually in cash. (7) Lajk of
enthusiasm on the part of the class of men required to under-
take the responsibility of acting on conmiittees and the
scarcity of keen and properly qualified men to act as secre-
taries. (8) The difficulty of financing societies if formed.

The above reasons are extremely interesting and
suggestive, and should be contrasted with existing
causes of a similar kind in the West Indies. For
information on agricultural credit in the Wea*; Indies
see pp. 401 and 408 of this issue.
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FUNGUS NOTES.

CEYLON LEGISLATION AGAINST PLANT
PESTS AND DISEASES.

A recent bulletin (No. 6, September 1913) of the

Ceylon J)eiiiirtment of Agriculture, by Mr. F. Fetch, Mycolo-

gist to the Department, gives particulars of the steps taken

from time to time in that country to prevent the imiiortation
of plant pests and diseases, and to deal v^ith those already

existing in the colony which are actually or potentially
destructive. Legislation to this end was begun with the

issue of an Ordinance in 1901, prior to which date Ceylon
was herself an outlaw in the matter nf plant disease protec

tion, every other tropical colony legislating against her

because of the existence in Ceylon of the coffee leaf disease.

Xow it is pointed out that Ceylon has led the way among
tropical countries by adopting a general Ordinance designed
to deal with diseases and pests already existing in the

colony Legislation of the first named character already
exists to a greater or lesser extent in the West Indian

colonies, and efforts have been made, particularly in con-

nexion with the leaf-blister mite of cotton towards legislative

control of existing pests. In view of the necessity that may
arise however, for measures of a more general nature,
the information contained in the above-mentioned bulletin

is of interest.

REGUL.^TION 0I-' IMTORT^.

The Ordinance of 1901 above referred to, was of the

usual character, prescribing fumigation of imported plants,

fruit, and seeds, and empowering the issue of special

regulations from time to time. Advantage has been taken

of this to proliibit the importation of cacio plants from the

Dutch East Indian colonies, to secure the compulsory dis-

infection of Indian tea seed and the fumigation of all

coconuts imported in the husks. All living plants, bulbs,

etc
, oranges and other fruits of the Citrus family, and cotton

seed are subject to fumigation with hydrocyanic acid

unless accompanied by a certificate that they have

already undergone such treatment. Tea seed is fumigated
with formalin vapour. .'\< illustrative of the amount of work

entailed, it may be noted that during 1912, 1,1-1(S cases of

oranges and lemons, 4,'J77 cases of tea seed and -jG-t pack-

ages of bulbs, plants, etc., were treated at the fumigatorium.
It will be seen that the responsibility of deciding whether

plants shall be fumigated or not is taken out of the

hands of the examining ntlicer. In view of the imi)Ossibility

of making sure of the absence of diseases or pests even bj-

the most careful inspection, much less by examination under

the conditions involved in the handling of large amounts of

material at the port of entry, this is probably the best method
to adopt. It is indeed the only method possible unless the

unhurried services of an official or officials, expert in both

mycology and entomology, are available, a combination of

circumstances of unusual occurrence. I'nder either system
difficult problems must arise from time to time. For instance,

what is to be done with a large consignment of seeds repre

senting scores or hundreds of species, put up in attractive

packages ready for sale, and possibly containing the germs of

a great variety of diseases some of which are impossible of

detection, or of elimination without the destruction of the

seed.' It must be recognized that only a degree of .safety, and

probably not a very large one, is obtainable by any method
short of the total exclusion of plants known to be susceptible
to particular diseases which it is desired to avoid. Fumiga-

tion with cyanogen has come to be accepted as a satisfying
ritual for the exorcism of pests and diseases, but there is

reason to doubt whether in a large number of its applications
the results would bear the test of critical examination. One
proviso which experience in the West Indies has proved to

be a necessary one, is to the effect that plants will not be

exempted on the strength of a certificate of inspection from
their place of origin.

INTERNAL LEGISL.VTIOS.

Legislation of this nature has been evolved in Ceylon in

close consultation with the Planters' Association and Agricul-
tural Societies so that the inevitable objections to Government
interference should be minimised as much as possible.
I )raft Ordinances framed by a L ommittee appointed by
the Government were published, and submitted to and dis-

cussed at length by the Ceylon Planters' Association and the

Agricultural Society. They were issued in legal form in

Ordinance Xo. 6, 1907, reprinted in full in the bulletin under
review. The Ordinance provides for the issue of schedules

specifying: (a) the insects, parasitic plants, or fungi which are

declared to be pests for the purposes of the Oidinance, and (b)
the measures which it shall be within the power of I he Plant
Pests Boards to require to be taken for the prevention, arrest,
or eradication of such pests. The Plant Pests Boards with
whom the responsibility for the execution of the Ordinance
rests are appointed by the Governor in consultation with

representative agricultural bodies. They consist for each
district of the Government agents of the province and
district respectively, and not less than four nor more than
seven persons as unoiBcial members appointed to hold ofHce

for a term of three years. Two of these persons at least are to

be recommended by the loc il planters' association or associa-

tions, and of the remainder, one at least selected as a repre-
sentative of each of the racial communities which form any
considerable proportion of the owners or occupiers of land in

the district It is the duty of any member to report the

existence or suspected existence of any pest. The boards
have powers to issue notices requiring the carrying out
of such measures aa they think desirable, provided that

these conform with the schedules issued by the Governor-in-

Executive Council under the Ordinance. They have tlie

power of entry for inspection and also for carrying out the

required measures at the cost of the owners and occupiers, in

case of their failure or neglect to comply with the notices

served on them. The (lovernor in-Executive Cnuocil is

empowered to afford such compensation as he may think fit.

The boards are independent of each other except that they
are bound to give notice to those of adjoining districts of the

existence within their boundaries of proclaimed pests
So far four proclamations have been made under the

Ordinance. The first was in order to provide for the

destruction of a large number of coco-nut palms blown dowa
by a cyclone, whose trunks it was feared would menace the

coco-nut industry by providing breeding places for the

destructive coco-nut beetles. In this case owing to the

destitution caused by the cyclone, government assistance had
to be provided in order to dispose of the trees. The next

proclamation was that of the stem bleeding disease of the

coco nut tree, and required the cutting out and burning of

the diseased parts of the tree, the scorching of the wound and
its treatment with tar. To see to these remedies being carried

into effect, twelve inspectors held ofKce for about fifteeo

months.

In 1912, shot-hole borer of tea was proclaimed, and
more recently canker of Ilevea has been proclaimed at the

request of the rubber planters in order that there may lie no

delay should concerted action be necessary against this disease.
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THE SOIL

NON-AVAILABLE WATER IN

THE SOIL.

The following .irticle is a suimiiary appended to

Research Bulletin Xo. 3 of the University of Xi'braska.

It deals with the results of experiments conducted
with the object of determining the relation of the final

water content of the soil to the hygroscopic coefHcienC,
and to determine to what e.xtenc the moisiure is

removed from the different portions of the subsoil not

penetrated by plant roots:—
Water tight cylinders, feet long and holding about

100 D). of soil, were either filled with dry soil, saturated
with water, and drained before sealing at the bottom, or

filled with soil already containing the desired amount of

moisture. These were removed to a greenhou.se, seeds of

wheat, mile, beans, or maize planted in the moist surface

soil, and no more water added, the resulting plants being
allowed to grow until they matured normally or died.

Upon the death of all the plants in a cylinder it was opened,
both the total and the free water in each 3-inch section of

soil determined, and the distribution of roots observed. In
other cylinders three perennial desert legumes were grown
until they died or were near their limit of endurance, then
the cylinders were opened and the moisture content and root
distribution determined.

In all the cylinders bearing plants, a hard crust devel-

oped below the surface mulch of dry soil but it seemed to

have no injurious effect. The formation of such a crust is to

be regarded as unavoidable where during a prolonged period
of rainless weather, plants with a well-developed root system
and a very limited amount of moisture in the subsoil are

transpiring a large amount of water.

In their ability to exhaust the moisture of the subsoil

before dying, l!ed Fife wheat. Kubanki wheat, milo, Mexi-
Ciin beans, and maize showed little diflerence; but in their

ability tn continue alive after first showing serious injury
from drought they exhibited marked dift'erences. The
interval between wilting and death in the case of the
beans amounted to only a few days, but in that of wheat and
milo it often extended to many weeks. Where there was
a well developed root system and no remarkably unfavour-
able conditions occurred before the death of the plants, the
moisture content could be reduced by any of these plants
almost to the hygroscopic coefficient.

In experiments with perennial desert legumes, the plants
remained alive after the water content had fallen slightly,
but distinctly, below the hygroscopic coefficient, even to the

point at which all the above-mentioned annual crop plants
had died. Under favourable conditions these legumes
adjusted themselves to the gradually increasing dryne.^s of

the soil by dropping their leaves one by one, but where, with
the subsoil moisture already reduced to near the hygroscopic
coefficient, conditions causing an abnormally high transpira-
tion suddenly set in, death occurred without the leaves having
dropped. While the experiments furnish no evidence of any
ability on the part of these legumes to utilize /or j^roic^/i the
last portion of free water, they indicate that this portion has
a very high value for the maintenance of life and that even
some of the water below the hygroscopic coefficient may be
available for the maintenance of life in these plants.

In the portions of a semi-arid subsoil where roots are well '

developed, the final content of free water is independent of

the distance from the surface, except where the stored water
is much in excess of the amount required for the complete
maturity of the plant.

When the portion of the subsoil, in immediate contact

with the Tootf, contains only a comparatively small amount of

free water, crop plants may die quickly if conditions are such
as to Ciuse an unusually rapid transpiration. An abundance
of free water in deeper portions of the subsoil, into which but
few roots have been developed, may not avail to carry the

plant over such a critical period.

The economy in the use of a certain amount of free water
stored in the subsoil may be nuich affected by its distributirm.

A high content confined to the portion of the .>oil near the
surface may induce a rapid growth of the plants and an
economical use of the water in so far a3 the production of

foliage alone is concerned, but the resulting large transpir-

ing surface may cause the death of the plants before they
reach maturity. The same amount of free water distributed

through a greater depth may induce a slower growth, a!lo,v

a longer lease of life, and so permit of the production of seed,
while if the same amount be distributed through a still

greater depth the content of free water may everywhere be
too low to permit of the development of roots, thus render-

ing the free water non-available.

The loss of water from the subsoil of dry lands under crop
seems to take place almost entirely through transpiration. In
the absence of plants the loss from the subsoil is small. The
stored moisture of the different depths of subsoil in the
field becomes available to the plants by the roots being
developed into these depths, but little moisture being
elevated to the roots by capillarity. However, in the case
of subsoils saturated in cylinders or pots and comparable
to such field subsoils as are only a few feet above the water-

table, the content of free water is so high that large amounts
of moisture may be elevated to the roots by capillarity. The
amount of water retained by a soil saturated in pots or

cylinders is far in excess of the amount retained by a similar
soil saturated in a field where the water-table is at a consid-
erable depth below the surface, as in ordinary dry-land soils.

To obtain a basis for comparing the available moisture
in soils, either the hygroscopic coefficient or the wiltini'

coefficient may be used. In general the one may prove as

satisfactory as the >-ther, but in considering the germination
of seeds and the development of roots and hence the whole
of the earlier portion of the life of annual crop plants, the

wilting coefficient appears the preferable; while in consider-

ing the production of seed in the case of annual crop plants,
and the inaintenance of life and even the growth of perennial
plants, the hygroscopic coefficient appears much the pre-
ferable.

In the case of ordinary dry-land soils, the water-table

being at a considerable depth below the surface, the miximum
amount of soil water available to plants, for growth and for
the maintenance of life, is apjiroximatdy equal to the frte-

ivater^ihQ diti'erence between the total water and the hygro-
scopic coefficient— in these portions of the soil and the
subsoil occupied by the roots. l>'or some plants the avail-

able water appears to be somewhat greater and for others
somewhat less than the free water.
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MARKET REPORTS.

Londoa —Thk Wkst India Committbk Circular,

December 2, 1913; Messrs. E. A. de Pass it Co.,

November 21, 1913.

63/-

Abrowroot— 2^d. to 4|rf.
BiLATA—Sheet. 2/!)*; block, 2/Oit per ft.

Beeswax—£8 10s. tn £8 17.-. 6./.

Cacao—Trinidad, G6/- to 75/- per cwt.
; Grenada,

to 69/-; Jamaica, 60/- to 66, C.

Coffee- -Jamaica, 54/- to 07,-.
Copra—West Indian, £31 15.<. to £32 per ton.

CoTlON—Fully Flue, no quotations; Floridas, no quota-
tions; West Indian Sea Island, loii/. to 2t)i/.

Fruit—No quotations.
FtrsTic—No quotations.
QisoER— yuier, 'M.S. to eO.s.

Ihin'olass—No quotations.
HOSEY— 24>. to 2Ss.

Lime Juice—Haw, not in reijuest; concentrated, £30 to

£3o; otto of limes (hand-pressed). No quotations.
LooWOOD—No quotations.
Mace— 1/S t.j 2,6.
NuTsiEos— 4Jd. to 6id.
Pimento-

2,'',/'. to 2J(i.
Rubber—Paia, tine hard, 3/1; line soft, 2/9i; Castilloa,

1/8 per ft.

Rrsi—Jamaica, 2/4 to 5/- per gallon.

New York.— .\le.i.srs Gillespik Bros. & Co., November

28. 1913

Cacao—Caracas, 14|c. to 15c.; Grenada, 13|c. to 14c;
Trinidad, loj'c. to 14c ; Jamaica, l">c. to I34C.

Coco-NUTs—Tiiiiulad and Jamaica, selects, $3600 to $37 '00;

culls, $22 00 to $23-00 per M.
CoFFEE^.Tamaica. lOic. to 15ic. per ft.

OlSOER— 84C. to ll|c. per lb.

OoAT Skins—Jamaica, oOc; Antigua and Barbados, 4oc. to

48c. ; St. Thomas and St. Kitts, 42c. to 45c. per ft.

Grape Fruit—Jamaica, $1'25 to §3'25.

Limes— N'-> 'luotations.
Mace— 50c. to 56c. per ft.

XcTMEos— no's, 12c. to 12]c.
Oranges—Jamaica, no qiiotutioni^.

PlMESTO— 4c. to 4^c. per ft.

Sugar—Ceutrifugals, y6*, 3ti4c. per lb.; Muscovados, 89',
.".•14c.: Molasse.s, 89\ 28!lc. per ft., all duty paid

Trinidad,—Messrs Gordon, Grant & Co., December !S,

1913.

Cacao—Venezuelan, $14-50; Trinidad, $1410 to $14-35.
Coco-KUT Oil—$105 per Imperial ^'allon.

Cofffe—Venezuelan, 15c. per ft.

Copra— $5;<5 per 100 ft.

Dhal— $4-75 to $500
Osioss—$2 75 to $300 per lOO ft.

Pba3, Split—1600 to $6-25 per 1

Potatoes- English, $1-3.0 to $1-50 per 100 ft.

P.1CE—Yellow, $5-40 to $5-.">0; White, $4-75 to

per bag.
ScoAR—Amerinnn crashed, no qnntatioos.

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

Co., November 21, 1913.

Arrowroot—$525 to $650 per 100 ft.

Oacao—$1300 to $14-50 per 100 ft.

Coco-XLTs—824 00.

Hat—$1-50 to $160 per 100 ft.

Manures—Nitrate of soda, $7U00; Cacao manure. $50-00;
Sulphate of ammonia, $8200 to $8500 per ton.

Molasses—No Quotations.
Onion.-—$2-75 to $."-00 per 100 ft.

Peas, Split—$5-80 to $6 CO per bag of 210 ft.; Canada
$4-00 to §4-.J0 per bag of 120 ft.

'

Potatoes—Nova Scotia, $2o0 to $4 00 per 160 ft.

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

Sugar—American granulated, $4-00 per 100 ft.

British Guiana.— Messrs. Wieting J: Richtbr, Decem-
ber 6, 1913; Messrs. Sandb.\ch, Parker & Co.,
December .5, 1913.
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Branch agricultural societie.", 313.

Brazil, European animals in, 391.

Bristol and Toronto Exhibition, exhibits

for, 244.

British association, agriculture at, 1.

— Cotton Growing .Association, 70, 102,

1S2, 358.— — — — and Australia,

390.
— — — —• —

tropical

university, 87.

British Guiana, agricultural progress in,

169.
— —

,
banana cultivation in, 312

Cacao, manurial and shading experi-
ments in Ceylon, 324.

— markets, note on, 376.— output from St. Lucia, 19.

—
picker, 311

—
jirize-holdings competition, Dominica,

244.
—

, recent books on, 8.

—
,
successful budding in Dominica, 36.

—
tree-, storm-damaged, tieatment of,

148.
—

thrips in Florida, 266.
— estate valuation, lOi).

Canada and West Indie.':, 306.
— —• — —

,
new steamship

service between, 344.
—

, ground nut trade with, 377

Caj<nu< indicu.s and pink disease, 382.

Cahium and magnesium, effect of in

soils, 21
— cyanamide, changes in, 27.

California, Southern, cotton growing in,

44.

Calk'.ns use of, 109.

Calotropis gigantea, 29.

—
procera, 29, 204.

Canary Islands, fruitgrowing in, 165.

Canavilia ensiformis, 19.

228.

4.

Cane cutter, anew me.-"hanical, 156.

Board of Industrial Training, i

Carbon assimilation, energy for, 62.

Cardamom?, cultivation of, 3.

Cassia Fistula on the London market,

47, 111, 191,223.2.55,287,319,351,
399.

—
gvandis, 228.

— nodosa, 228.

Castanospernuim Austiale, 228.

40.

— —
, greenheart in, 184.

.— —
,

science instruction in, 41.

British Empire, trade products of the,

264.

British Honduras, agricultural affairs in,

249.

in, 329
— universities and the West Indies, 217.

Brooks, A., 4.

Buchu leaves, 15.

Bueta frondosa, 228.

Burma, rice exports from, 28.

Black witch or tick bird ; CrotojJi'ir/n

ani), 10.

cohune nuts from, 260. Castilloa elastica, 371

opportunities for planters
'
— —

,
extraction of late.x, 327.—

, tapping, investigation required, 393.

Castor oil plant (Ririnus comiiuinif), 238.

Cattle, live weight, how to ascertain, 1 10.
—

, dual-purpose, in Jamaica, 357.
—

, dwarf, in Nigeria, 309.
—

,
Hereford breed, 157.

—
, possible new breed of, 152.—
,

tran.smiss'.on of colour in, 127.—
,
Zebu breed, 157.

Ceylon, cacao exiieriments in, 324.
—

, college of tropical agriculture in,

198.
—

,
cultivation of cardamoms in, 3.

—
, propose! agricultural college in, 329.

0. — !'ers»:.s I'.razil, 3'i3.

Chickens, eye-worm of, 293.

Cacao beetle, method of trapping, 27. Chimeras, jiericlinal, 329.
—

, calabacillo, 19. China, citrus trees from, 388.—
,

cost of spraying in Trinidad, 212. Chloroc jdon whyteii, 29.

— experiments on the Gold Coast, 68. Chlorosis in plants, 40.

—
exports from Trinidad and Tobago, i Cicer arietinum, 19,39.

12. Citronella oil, jirices of, 23
— fermentation, nature of, 91. Citrus .Vurantiiim depressum, 260.— — by mechanical means, 292.

J

— —
ellipticum, 260.

—
, forastero, 19. I Citrus cultivation, a plea for, 360.

—
, grafting in St. Lucia, 19, — — in Italy, 260.— husks, feeding value of, 169.

'—
exports from Dominica, 12.

Citrus exports from South Africa in 1912,
73.

—
fruit, marketing badly damaged, 140.— fruits, effect of fertilizers on quality

of, 292, 340.
— —

, hybridization of in Florida,
372.

— — in the Philippines, 164.—
galls, 110.—
nobilis, 164.— trees new, from China, 388.

Clostridium, 25.

Clusia rosea, 123.

Cocoes, a storm-resistant crop, 88.

Coco-nut industry in the Philippine?— markets, nole on, 376.—
plantation, cost of establishing.

Coco-nuts, pests of, 26.

Coffei arabica, 20
—

liberica, 20.
-- robusta, 20.
— —

. characters of, 20.

Coffee berr}-, composition of, 356.

Cohune nuts from British Honduras, 260.

Coir fibre, mechanical preparation of, 311.

College of agriculture, the Philippines,
269.— •—

tropical agriculture, Ceylon,
recent views on, 198.

Coloca-ia antiquorum, 88.— —
(tannia) 255.

, Coloiiial agricultural college at Tunis,
1

237.
—• Institute of Xfarseille.-i, lifth annual

exhibition, 201.

Colour transmission in cattle, 127.

Colnbrina ferruginosa, 184.

Columbea imbricata, 5.

Composition of rubber, effect of tapping
'

upon, 43.
—• —

tropical fruits, 276.

'Congo, rubber in, 201.

Coniferae, 5.

[Conifers,
cultivation of in the Tropics, 5.

j

Copra in the Philippines, 21.

Corn ear worm, 27.—
, pests of, 27.

Coryphiaelata, 229.

Cotton, American, future of, 38.— area in Barbados, 60.— bacterium (/)'j(7e)-n(Mi lalvacearnni),
62.

—
, bending plants fir protective pur-

poses, 278.
—

,
boll shedding in, 2.j.—
breeding experiments at Barbados,

85.

—
, consumption by Russia. 44.—
, Egyptian, branching habits of, S6.—
experiments, cross-pollination, pre-

vention of, 1 4.

— in the Philippines, 69.— —
, prevention of cross-pollina-

tion in, 14
—

, exports. West Indian, 22, 71.— growing in Cyprus, 12.
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Cotton growing in Nevis, G.— — — South Africa, 7.

— — — Southern California, 44.

— — — the I >ominican Republic,
191.

— — — —
Virgin Islands, 6.— —

season. West Indian, 22, 71.

-— in America, new facts concerning,
lis.—
industry, the world's, in 1912, 214.

— in Egypt, 246, 262.

Nyasaland, 310.

St. Vincent Grenadines, 182.—
, pests of, 2G.

—
picker, a new, 118.

—
plants, rnovenient of stoniata in, 342.— problems in Louisiana, 326.—

,
Sakellarides rersvs Sea Island, 294.—

,
Sea Island, competition in St. Vin-

cent, 406.—
,
— —

,
in South Africa, 110.— season in Egypt, 86.

— seed, importation into Egypt pro-

hibited, 108.
— — meal, misbranding, 108.— worm, parasites of, 86.—

, yields in the Sudan, 134.

Cow-testing association, 293.

Creasote, importance of naphthalene in,

9.

Crop.s, damage to by hurricanes, 88.

Crotalaria juncea in Southern India, 56.

Cryptostegia grandiflora, 185.

Cuba, experiments with cotton boll

weevil in, 26.

Cupric treatments of soil, 358.

Curarao and its dependencies, agricul-

tural progress in, 393.

Cujcuta sp. (dodder), 189.

Cuts in rubber trees, watering of, 121.

Cuttings, problems in propagation by,

183, 197.

Cyanamideas an insecticide, 271.

Cycads, 5.

Cycloeephala tridentata, 186.

Cymbopogon coloratus and lemon grass

oil, 375.

Cynodon Dactylon, 41.

Cyprus, cotton area in, 12.

Crotophaga ani (black witch or tick

bird), 10.

Ceylon, experiments with Hevea in,

10.

151,

363,

23, 45, 55, 69, 93,

1G2, 287, 323, 350,

Departmental Reports, 19, 55, 85,

I

195, 229, 251, 267, 299, 31-5,

371, 387, 405.

Department News
107, 125, 149,

365, 381.

Devir.s grass, 41.

Disinfectants and disinfection, 24".

Distribution of plants, St. Lucia, 4.

Dodder {Cusruta sp.), 189.

Dolichos bitlora (kulphi), 217.

Dombeya chilensis, 5.

Dominica, 367.—
, analyses of rubbers in, 39.—
,
cacao experiments in, 39.

—
,
—

prize-holdings competition, 244.—
,
citrus exports from, 12.

—
,
lime cultivation in, 168.—

,
notes on trees in blossom at, 228.—

, plant distribution in, 92, 140.— Planters' Association, 397.—
,
rainfall in, 76.

-, -
of, 28.—

, report on Agricultural Department,
39.

—
, successful budding of cacao in, 36.—
, trade of 1912, 120.

Dominican Republic, cotton-growing in,

191.

Draft, effect of plough hitch on, 131.

Drainage, effect on rice soils, 137.

Drosophila ampelophila (vinegar fly), 150.

Dynamite, value in agriculture, 150.

Dyscinetus barbatus, 186.

D.

Dairying in Jamaica, 341.

Damags to sugar-cane by fire, 147

Dammara orientalis, 5.

E.

Edaphism, 104.

Editorials :
—

Advertising the West Indies, 305.

Agriculture at the British Association,

1912, 1.

Agricultural banks, 401.— bias in the teaching of subjects
other than science, 369.

A tropical university, 49.

A West Indian hand-book, 81.

Contract between planter and special-

ist, 177.

Control of the milk supply in .small

communities, 257.

Demand for agricultural literature,
290.

Division of labour, 17.

Elasticity of demand, 193.

Fermentation of cacao, a review, 321.

Indian corn as a crop in the West

Indies, 209,
Motor cultivation, 241.

New uses for rubber, 273.

Recent work on heredity, 129.

Editorials {C'onrl tided):
—

Some aspects of rainfall, 161.

The establishment of a tropical univer-

sity. 97.

The imprrivemetit of ^\'e8t Indiaa

pastures, 113.

The law of diminishing return, 385.

The significance of a recent publicatioD,
225.

The supply of corn to the AVest Indiesr,

337.

Uuiforiuity ii, cotton production, 145.

Variability of rainfall, 353.

Water and life, 33, 65.

Education, agricultural, in St. Lucia, 159.

Education Gazette, Barbados, 41.

Efficiency of manual labour in different

operations, 279.

Egretta candidissima (snowy Leron), 314.

Egypt, agricultural banks of, 211.—
,
cotton in, 246, 262.—

,
— season in. 86.—

, importation ot cotton seed pro-

hibited, 108.
—

, Upper, prospect.- of fruit growing.
in, 292.

Egyptian cotton, branching habits of, 86.

Elaei.s guineensis, 1^0, 229, 299.

Electricity and crop production, 373.

Pilettaria Cardamomnm, 3.

Elevator, portable, a self-propelled, 261,

Epilobium hirsutum, 366.

Epizootic lymphangitis, 172, 373.

Eriodendron anfractuosvm, 29, 326.

Eri silk, directions for cultivation of, 44.

Erythrina excelsa for shade and green
manure, 380.

Estate work, a new pump for, 373.

Eucalyptus citriodora, 371.—
cornuta, 229, 251, 371.—
laurifolia, 283.—
paniculata, 405.—
rostrata, 229, 371.—
rudis, 251, 371.

—
tereticornis, 371.

Euphorbia piluUfera, 236.

Europe, sugar consumption of, 28.

Exchanges, Indian, two new, 345.

Exhibitions, Bristol and Toronto, exhib-

its for, 244.

Exotics, introduction of, 132.

Explosives in agriculture, 136,

Exports from West Indies to Canada,
1912 13, 328.

Extraction of Castilloa elastica. 327.— —
Landolphia rubber, S27.— — Manitoba rubber, 327.— — Manihot dichotom*. 527.

Fagara nitida, 334.

Fagraea zeylcnica, 19.

Fawcett, William, 215.
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Fecundity in fowls, 263.



421

Fungus Notes {Concluded):—
Red rot fungus {Colletotric/tum /alca-

tum), 126, U2, 15S, 159.

Rhizoctonia, 46.

Rice, stem disease, 318.

Root disease of Acacia decurrens

{Armilhiria fuscipes), 127.
— — —

Paspaluni dilatatum,
94.

Rosellinia sp. and black root disease,

371.

Rubber leaf diseases, 270.
— root disease, 286.
—

, spotting of plantation, 222, 254.

Sclerotium Oryzae (rice stem disease),
318.

Shield scale fungus (Cepfialosporium

lecanii), 58.

Shot hole disease of tea {Pseudopeziza

Guepini), 315.

Sisal hemp, a disease of, 174.

Sphaerostilbe coccophila, 19, 39, .'534.

.—
sp. and red root disease, 371.

Spicaria colorans (canker), 286.

Spondylocladiuni atrovirens, u.v., sp.,

232.— maculans, 222.

Spotting of plantation Para rubber,

222, 254.

Sterilization of seed, 318.

Sugarcane, gumming disease, 330.
— Melauconium rind fungus, 126,,

142.
—

. red rot disease, 19, 126, 142, 158,

'

159, 286.

Tannias, dry rot of, 30.

Tea, shot hole disease, 315.

Thelephora pedicellata, 14.

Thyridaria tarda, 222, 286.

Tobacco, Cercospora on, 315.
— wilt disease, 350.— — — and Bacillus solanace-

arum. 350.

White-headed fungus (Op/iionectria

coccicola), 334.

Witch broom disease of cacao, 302.

Witch broom disease {Collelotrichum

luxijicum), 302.— — — and Exoaacus theo-

bromae, 302.

Funtumia africana, 203.
— elastica, 29, 299.

Q.

Girardinus poecilloides (millions), 330.

Glycine hispida, 229.

I

Goat show at Barbados, 2.s.

Gold Coast, 1912, 409.— —
,
cacao experiments on, 68.

Grain, kiln drying of, 213.

Grapes without pips, 212

Grass, improvement of a useful, 41.

Great Britain, live stock improvements
in, 309.

Green henm (Ardea virescens), 314.

Greenheart in British Guiana, 184.

Grenada, agriculture in, 55.

— and 5<t. Vincent trade of 1912-13,
345.

—
,
trade of, 56.

Ground nut trade witli Canada, 377.

Gru-gru palm. West Indian, economic

value of, 180.

Gymnadenia albida, 217.

Gymnospermae, 5.

Handbook of Trinidad and Tobago, 119.— — Queensland, 169.

Hawaii, forestry in, 175.

Hawaiian products, utilization of, 203.

Hedychium colonarium, new source of

paper, 196.

Herd book, a West Indian, 248.

Heredity and mutation, 150.

Hevea brasiliensis, 201, 259, 270, 299,

303, 317, 375.— —
, changes in coagulation of

latex, 213.
-— —

,
distinct forms of, 333.—

,
results of daily tapping, 28.

Hoi.sting device, a new, 230.

Honduras, banana industry in, 100.

Honey bee and pollen collection, 232.

Hooker, Sir J. D., 156.

Hormones, 157.

Horse bean, 19.

Horses, disease of in Berbice, 345.
—

,
new disease in Panama, 219.

—
, study of inheritance in, 373.

Hurricanes, damage to crops by, 88.

Hydrocyanic acid, production of in

plants and seeds, 117.

Hevea, experiments in Ceylon, 10.

I.

German colonies, development of, 61. Imperial Department of Agriculture, pub-
German East Africa, sisal hemp in, 23. lications of, 8, 168, 216.

Germination in tobacco seed, rapidity of. Imperial Institute, advisory committee,
214. 101.— of In'liao corn, 173. Index, 88.

I

Ginger, neutralizing the pungency of, India and agricultural research, 392.
j

271. —
, packing and transporting of fruit in,— on the London market, 15, 47, 79, 308.

Ill, 143, 191, 223, 255, 287, 319, —,
rice in, 3.

I

351, 399. —
, sugar in, 3.

Indian cattle, immunity of from Tezaf[

fever, 205.—
corn, germicst-i'-n of, 173.— mangoes, facts concerning, 196.

Industrial centres and supply of tropical

produce, 265.

Insect Notes :
—

Acraea terpsichore (Nymphalid butter-

fly), 250.

Aedes scutularis, 283.

Aegerita webberi, on white tty, 398.

Alabama urgiilacea (cotton caterpillar),

42, 362.

Aleurodes citri (citrus white-fly), 398,

Aleyrodicus destructor, 26.

American cotton boll worm (Chloridia

armigera), 315.

An entomological visit to the United

States, 346.

Angoumois grain moth (Silotroga cere-

alella), 362.

Antigua, pests in, 250.

Aphis maidi radicis (cotton root louse),
362.— on melons, control by lady birds,
58.

Argentine ant (Iridomi/rmer humilis),
346.

Arrowroot worm (Calpodes ethlius),
4.3.

Aschersonia aleyrodis, on white fly,

398.

Aspidiotus sacchari, 202.— sacchari (sugar cane aspidiotus)
282.— ficus (Florida red scale), 334.—
sp., 39.

Ballovia cistipennis, 250.

Banana root grub {Tomarus bituber-

culatus), 155.

Bananas, insects attacking, 26.

Barbados, insect pests in, 58.—
, leaf-blister mite discovered in,

26.

Biting stable fly (Stomoxps calcitrans),
218.

Black scale (Saissetia olea), 346.— — Scutellista cyanea, parasitic

on, 346.— witch (Croiop/taga ani), 10, 42.

British Guiana, sugarcane pests in,

266.

Brown hard back, 26.— — —
attacking sugar-

cane {Phytalus sniithi), 58, 138,

154, 155, 202, 218.
— — —

{Lachnost^rna pat-
riielis), 154.

Cacao thrips {Heliothrips [Physopua]
rubrocinctus), 58.

— — in Florida, 266.

Calandra oryzae (rice weevil), 362.

California red scale (C'firi/somphalus)

[Aspidiotus] aurantii), 250.

Calpodfs ethlius (arrowroot worm),
43.
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Insect Xotes (Continued):
—

Cainp-S'>meris |Die)is] dorsata, para-

sitic on white grub, 346.

Cane fly. 2(5.

Caradrina exigua. on lucerne, 314.

Carpocap-'a pomonella (codling moth),

378.

Castina licus (giant moth borer), 202,

2G6.

Ceratiti.s capitata (Mediterranean fruit

fly), 410.

Chelonns texanus, 234.

Chilo plejedellu.s (rice moth), 346.
-

Chionaspis citri (white scale), 2-50.

Chrysoinphalns [Aspidiotus] aurantii

(California red scale), 2,oO.

— aurantii, var. citrinus (yellow scale),

346.— — (red scale). 346.

Chryaoinelid beetle (Colmtpidema \

aira). 271.

Cigarette beetle (Tenehrioides mauri-

tanica), 362.

Citrus nobilis, Parlatoria ziziphi on, 334.

— red spider {Tetrani/c/ius mi/tilaipi-

dis). 298
— white fly (Aleurodes citri), 398.

Coccus [Lecanium] viride (green scale),

250.
—

longulus (long shield scale). 334.

— mangiferae, 334.

— viridis, green scale, 43.

Coco-nut palm weevil {Rlunu-hophorua

palmarum). 282.

( 'ock roach poison, another. 314.

Codling moth {('arpocajisa pomonella),
378.

Colaspidema atra (Chjysomelid beetle),

271.

Common hard back (Lii/i/rus lumiilo-

SM.5), 138, 154, 155, 170, 171.

Corn ear worm, 27.

. — — — on rice, 234.

Cotton boll weevil, experiments with

in Cuba. 26.

— — worm {//eliolhls ii/,sule>a), 234.

—
caterpillar (Ala/'ama ar<jillaceu),

42.— flea (Psallvs deliratns), 362.

',
— red spider ( yV/rawyr/ija sp.). 362.

I — root louse {AjJris 7)iardiradicis),

362.
— wire worm (//'<7(S/o»o^i(s ruriatus),

362.
— worm, 26.

— —
{Alalidina anjillacea), 362.

'

Crotophoga ani (black witch), 42.

Cyclocephala dimidiata, 170.

— signata (hard back beetle). 282.

— tridentata. species of hard back,

170, 1B6.
— vincentae, 170.

Cycloneda sanguinea (red lady-bird),
250.

Dead cane moth (Afonodes agrotino).
282.

Insect Notes {Continued):
—

Delphax «accharivora, 26.

Diaprepes abbreviatus (root borer of

sugarcane), 4-3, 58, 106, 122, 138,

186, 203.
—

spengleri (orange leaf weevil), 43,

122.
t

Diatraea saccharalis (moth borer of

sugarcane), 126, 202, 262, 282,
346.—
canella, 266.

|

Dielis dorsata, 155, 171. 186. I

Dilophonota ello (Sphingid moth),'
::50.

Diparopsis castanea (red cotton boll
;

worm), 315.

Dissemination of insects in shipments
of sugarcane, 202.

Dyscinetus Viarbatus, 155, 186.
— bidentatu."! (hard back beetle), 282.

Earias insulana (Egyptian cotton boll

worm), 315.

Earthworms, efi'ect of on fertility of

the soil, 188.

Egyptian cotton boll worm (Earias

insulana), 315.

Elaphidion mite (lime twig borer), 90,
250.

Elaphadion villosum (oak pruner), 90.

Elis atrata. 122, 139, 1.5-5, 171, 186.
— sexcinota, parasitic on white grub,

346.

Enarnionia batrachopa (Natal codling

moth), 378.

Entomological Research Committee,
74.— visit to the United States, 362.

Epicaerus ravidus, 122. t

Eriophyes gossypii (cotton leaf-blister

mite), 26.

Euthrips in.sularis, 58.

Exophthalmus esuriens (root borer of

sugar-cane), 26, 122, 186, 203.

Eye-worm of chickens (O'l/spirura

Maiisoni), 293.

Fiddler beetle, 171.

Florida red scale (Asjjidiotus licus),

334.

Froghopperof the sugar-cane, 26, 271,
362.

— (Tonmspis sp.), 282.

Fruit flies, 410.

Giant moth borer (Castnia licus),

202.'

Gipsy moth (Ocneria dispar), 231.

! Glassy star scale ( Vinsonia stellifera),

58.

Golden weevil or orange leaf weevil

(Diaprepes spengleri), 122.

Green plant bug (Nezara ririduld),

78.— scale (Coccus [Lecanium] viridis),

250.— — —
viridip, 43.

Grey mealy-bug (Pseudococcus sac-

chari), 346.

Insect Notes (Continued):
—

Hard back beetle (Cyclocephala.

signata), 282.— — —
,

common (Ligyrus
tuMulosus), 138, 154, 155, 170, 171.— — —

(Dyscinetus biden-

tatus), 282.
— — —

(LachnosterTta pa-
tens), 154.

Heliothrips haemorrhoidalis, 58.—
[Physopus] rubrocinctus, 58.

Heliothis obsoleta (cotton boll worm)
234.

Heniichionaspis minor (white scale),
182.

Herse [Protoparce] cingulata (potato
worm), 25().

Hop aphis (Phorodon kuinuli), 298.

Hosts of the Mediterranean fruit
fly,

410.

House fly, common (Jfusca domestica),
218.

Insect pests in the St. Vincent Grena-

dines, 182.

— —
Virgin Islands, 42.

Iridomyrmex humilis (Argentine ant),
346.

Isaria Pattersonii, 78, 207.

Junonia sp., 250.

Lachnosterna neglecta (!May beetle),
154.

—
patens, 186.

— —
,
hard back beetle, 154.—

patruelis, 26, 171, 186, 203.
— —

,
brown hard back, 154.— —

,
small brown hard back,

138.
—

sp. 170, 186, 203.
— —

,
brown hard back, 154.

-, (May beetle), 346.
— —

, May beetle or
'

caculo', 154.

Laphygma frugiperda (leaf-eating

caterpillar), 27, 282.
— —

(rice caterpillar), 234.

Large moth borer (Castnia licut), 266,

Latana bug (Orthezia insignis), 250.

Leaf blister mite, discovered in Bar-

bados, 26.

— — of cotton in Barbados, 58.

Leaf-eating caterpillar (Laphygma
jrugiperda), 282.
— — —

(Lycophotia infec-

ta), 282.— — —
(Remigia repanda),

282.—
hopper, 26,— — (Perkinsiella saccharicida),

202.

Lepidosaphes beckii (purple scale), 43,

2.50, 346.

Leptostylus praemorsus (lime tree bark

borer), 91.

Leucothyreus spp., 170.

Ligyrus tumulosus, 186.— —
, common hard back,

138, 154, 155, 170, 171.
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Insect Notes {Continued):
—

— rugiceps (rice beetle), 346.

— —
, sugar-cane beetle, 1-34.

—
(
— — —

borer), 346.

Lime tree bark borer {Leptosli/his

jjfaemorsus), 91.— twig borer {Elaphidion mite), 90

•2.;0.

Lissorhoptrus simplex (rice weevil),

346.

Long shield scale (Coccus longulus),

334.

Lucerne, C'aratlrina exigua on, 314.

Lycophotia infecta (leaf-eating cater-

pillar), -2.^2.

May beetle (Lachnosterna neglecta),:

1.54.— —
{Lachnosterna sp ), 346.

|— or '

caculo' {Lachnosterna

ap.),
154. I

Mealy-bug (Pseudococcus calceolariae),

202.— —
(
—

saccltari), 346.

-Mediterranean fruit Hy {Ceraiilis capi-

tata), 410.
_ — —

,
hosts of, 410.

Metarrhizium anisopliae, 26.

— — on froghopper, 398.

Metamasius [Sphenophorus] hemip-
terus (weevil borer), 282,

Microcera sp., on white fly, 398.

Millions, 330.

Monodes agrotina (dead cane moth),
282.

Mot h- borer {Diatraea saccharalis), 1 26,

202, 330. 346.
— —

, Trichogramma pretiosa, para-
sitic on, 306.

Musca domeslica (common house fly),

218.

Mytilaspis citricola (purple scale),

334.
—

gloveri, 334.

Natal codling moth {Enarmonia hatra-

chopa), 378.

Nezara viridula, 207.

Nyniphalid butterfly (Ao'aea terpst-

chore). 250.

Oak pruner {Klaphadion rillosuiu), 90.

Ocneria dispar (gipsy moth), 231.

Oebalus pugnax (rice bug), 346.

Oncideres amputator, (twig girdler),

91.

Orange, pest of, 378.

— viOTm (Trypeta ludens), 410.

Orthezia insignis (Latana bug), 250.

Oryctes rhinoceros, 26.

Oxyspirura Mansoni (eye-worm of

chickens), 293.

Palm weevil {Rliynchophorus palma-

runt), 180.

Parasites of the cotton worm, 86.

Parlatoria ziziphi, on I'sidiuni guyava.
334.— — — Citrus nobilis 334.

iPerkinsiella saccharicida, 26.

Insect Notes (Continued):—
Perkinsiella saccharicida, (leaf hopper),

202.

Philippines, p-.'sts in, 26.

Phorodon hunmli (hop aphis), 298.

Phthorinae heliopa (tobacco stem

borer), 315.

Phytalus smithi, 26, 171, 186.
— —

. brown hard back, 58,

138, 154, 1.55, 218.

Pink mealy-bug (Pseudococcus calceo-

lariae), 282, 346.

Polistes annularis, 43.—
fuscatus-instabilis, 43.—
nigriceps, 234. !

Potato worm (Herse [Protoparce] cin-
j

c/ulala), 2.50. I

Praepodes vittatus, 139.
'

-— —
,
root feeder on orange,

186.— —
,
the fiddler beetle, 122.

Precis lavinia zonalis, 250.

Prodenia litura on cotton, 315.

Protoparce cingulata (sweet potato
hawk moth), 43.

Psallus delicatus (cotton flea), 362.

Pseudococcus calceolariae (mealy-bug),
202, 282, 346.

—• saccbari (grey mealy-bug), 202,
346.

Pseudaonida [Aspidiotus] trilobitifor-

mis, scale insect, new to West

Indies, 58.

Psidium guyava, Parlatoria ziziphi on,

334.

Purple scale (Lepidosa/jhes becJcii), 43.

250, 346.— —
(Mt/tilasptis citricola), 334.

Red cotton Isoll worm (Diparopsis

castanea), 315.—
lady-bird (Cychmeda sanguinea),

250.
— scale (Chryiomphalus aurantii),

346.—
spider (Tetranychus himaculatus),

298.
—• — on sweet potatoes, control by

Staphylinidae, 58.

Remigia repanda (leaf-eating cater-

l.illar), 382.

Rhinoceros beetle (Strategus titanus),

170, 203, 378. I— — of coco-nut palms
(Strategus anachoretiis), 170.

Rhynchopliorus ferrugineus, 26.—
palniaruia (coconut palm weevil),

180, 282.

Rice beetle (Ligyrus rugiceps), 346.—
bug (OeUilus pixcgnax), 346.

-—
caterpillar (Laphypna frugipcrda),

234.— moth (Chill plejedellus), 346.— weevil (Calandra ory.ae), 362.— weevil (Lissorhoptrus simplex),3i6.
IJoot borer of sugar-cane (Exophthal-
mus esiiriens), 1S6.

Insect Notes (Continued):—— — — — —
(Diaprejjes

aUrerintus), 43, 58, 106, 186, 203.— feeder (Diaprepes spengleri), 186.— —
(Praepodes vittatus), 186.

Root borers and other grubs in We.st

Indian soils, 106, 122, 138, 154,
170, 186.

— trimmer of canes (Phytalus smithi),
186.

St. Croix, insect pests at, 378, 394.
Saissetia olea (black scale), 346.

Saw-toothed beetle (Silvanus surina-

mensis), 362.

Scutellista cyanea, parasitic on black

scale, 346.

Selenaspidus articulatus (West Indian
red scale), 250

Shot horer (Xyleliorus sp.), 126, 282,
Silvanus surinamensis (saw-toothed

beetle), 362.

Sitotroga cerealella (Angoumois grain
moth), 362.

Small brown hard back (Lachnosterna
patruelis), 138.— moth borer (Diatraea saccharalis),
266.— - -

(
-

spp.), 282.

Spbaerostilbe coccophila, (red-headed
fungus), o8.

Sphenophorus obscurus, 26.— sericeus (weevil borer), 202.— sordidu.s, 26.

Sphingid moth (Dilophonota ello),
250.

Strategus titanus, 186.

Stomoxys calcitrans, 345.

Strategus anachoretus (rhinoceros bee-

tle of coco-nut palm), 170.—
titanus, 26.— —

, (rhinoceros beetle). 1 70, 203,
378.— —

,
root feeder of canes), 186.

Sugar-cane beetle (Ligyrus rugiceps),
154.— — borer (Ligyrns rugiceps),
346.

Sugar-cane pests in British Ouiana,'
266.

Summary of entomological informa-

tion, 26, 42.— mite (Tarsonemus .ipinipes), 58.

Sweet potato hawk moth (Protoparce
cingulata). 43.

Tachinidae spp., parasitic on white

grub, 346.

Tarsonemus spinipes (sugar-cane mite),
58.

Tcnebrioides mauritanica (cigarette

beetle), 362.

Termes flavipes, 26.—
gestroi (white ants), 181.

Termite.-i, 26, 282.
— on cotton, 315.

Tetranychus bimacuiatus ^red spider),
298.
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Insect Notes (Concluded):
—

Tetranychus mytilaspidis (citrus red

spider), 29S.
—

sp. (cotton red spider), 362.

The fiddler heet]e {Praepodes vittatus),

122.

Thermesia gemmatalis (woolly pyrol

moth), 2.50.

Tiphia parallela, 2G, 138,171, 186.

Tiphia inornata, 346.

Jamaica agricultural societies (Special

Loans) Law, 1912, 108.
—

, dairying in, 341.—
, dual-purpose cattle in, 357.

—
ginger, misbranding of, 204.—

,
'Panama disease' of bananas in, 5.

j

—
, plant distribution in, 60.

i

—
, progress in sugar industry in, 5.

I Jamaican bananas, taxation of, 233.

iJamra, 77.

parasite of brown hard back. Jams, adulteration of, lO.j.

59. , Japan, agricultural implements in, 261.

Jatropha Curcas (pulza oil plant), 375.

Java, agrculture in, 277.

Johnson, H. W., 9.

Johnson gruss (Son/hum halepense), 91.

Jones, J., 36.

Juice scale, automatic recording, 261.

Juniperus bermudiana, 5.

— —
(small black wasp), 218.

Tobacco stem borer (Phtliorivae heli

opa). 315.

Tomarub bituberculatus, 170.
— —

, (banana root grub), 155.

— —
. (root feeder of banana),

ls6.

Tomaspis sp. (froghopper), 282.
— varia, 26.

Trichogramma pretiosa, 282.

— —
, parasitic on moth borer,

346.

Trypeta ludens (orange worm), 410.

Twig girdler, 91.

Weevil borer, 26.

— — (Metamasius [SphenophorusJ

hemiptei-us), 282.

— — (Sphenopfwrtis ohscurus),

330.— — {^phenophorus sericeus),

202.

West Indian red scale {Sehnaspidus

articul'itus), 250.

White ants (Termes gestroi), 181.

—
fly, Aegerita webberi on, 398.

— —
,
A.schersonia aleyrodis on, 398.— —

,
Microcera op. on, 398.

— —
, (Vertieillium heterocladum),

398.—
grub, Campsomeris [Dielis] dor- La gomme, 149

sata, parasitic on, 346. Lamont, Norman, 59, 69.

— —
,
El is sexcinota, parasitic on, Lancashire and cotton, 1912, 54.

346. Land, draining to free from salt, 343.
— —

,
Tachinidae spp., parasitic on, Landolphia rubber, extraction of latex,

346. 327.

— scale (Chionaspis citri), 43, 250. '• Latex, yield, influence of position and
— —

, (Hemichioiiaspis minor), 182.
j

slope of incision on, 395.

Vertieillium heterocladum on white
j Leave.';, nitrogen-fixing bacteria in, 57.

Kapok, 21.

—
industry, 326.

Kiln-drying of grain, 213.

Kola on the London market, 15, 47, 79,

111, 191, 223, 255, 319, 351, 399.

Kulphi (Dnlichos fjiHora), 217.

fly, 398.

Vinsonia stellifera (the glassy star

scale), 58.

Woolly pyrol moth {Thermesia gem-
metalis), 250.

Xyleborus sp. (shot borer), 282.

Yellow scale {Chrysomphalusaurantii,
var. citrinus). 346.

Zelus rubidus, 250,

Jamaica, agricultural progress in, 5.

Leeward Islands, improvement in econo-

mic conditions of, 107.— —
, opportunities for onion cul-

tivation in, 367.

Legislation in regard to plant importa-

tion, 410.

Lemon grass oil and Cyrabopogon colora-

tus, 375.

Liberian coffee, 20.

Lime cultivation, 340.— — in Dominica, 168.— St. Lucia, 151.— -— — the West Indies, 392.—
juice and scurvy, 169.— — on the London market, 15, 79,

111, 143, 225, 319.

Lime oil on the London market, 15 79
111, 143, 191, 223, 255, 287, 319,
351, 399.—

trees, efiect of sunlight on, 1 9.

Linseed cultivation in Morocco, 12.

Live stock improvement, grants-in-aid of
in Great Britain, 309.

Louisiana, cotton problems in, 326.
-—

,
its untold treasures, 377.

Lyon bean, 19.

55, 287, 319,

wind-breaks.

M.

Mace on the London market, 15, 47, 79
111, 143, 191. 223,

-T

351, 399.

Machelia C'hanipaka for

380.

Machine for extracting rubber, 223.— —
making agricultural lime,

223.

Maguey, export from the Philippines, 21.

Maize, floral abnormalities in, 153.— for dairy cows, 205.—
stalks, fibre from, 9.— with silks maturing before tassels

121.

Mai de caderas, 411.

Malaria carrying mosquito, 13.

Mamon {Anona f/lahra), 324.

Manganese sulphate useful as fertilizer.
188,

Mango, budding of in St. Lucia, 4, 19.—
, flowering of the, 148.—
pests in the Philippines, 26.

Mangoes, Indian, facts concerning, 196.

Manitoba rubber, extraction of, 327.
Manihot dichotoma, 43, 317, 327.—

Glaziovii, 43, 201, 259, 299.—
heptophylla, 317.—
piauhyensis, 317.

Manila hemp, export from the Philip-
pines, 21.

Manual labour, efficiency of in diflferent

operations, 279, 295.

Manures, mineral, world's production
and consumption of, 281.

Manurial salts, effects on germination,
136.

Market Reports, 16, 32, 48, 64, 80, 96,
112, 128, 144, 160, 176, 192, 208,
221, 240, 256, 272, 288, 304, 320,
336. 352, 368, 384, 400, 416.

Marseilles colonial institute, fifth annual
exhibition, 201.

Mauritius, sugar crop of, 108.

Meat, new method of preserving, 89.
Mexican poppy, oil from, 72.

'M'gergeb', lOU.

Micro organisms, mutation in, 249.
Milk adulteration, 124.



425

Milk, bacteria in, 331.
—

, percentage of fat in, 309.

— records interpretation of, 219.

—
supplj', pure, problem of, 296.

Millions (Girai-dituis poecil/oides), 330.

Milne, Professor John, 297.

Mistletoe {Loranthus sp.), 189.

Molasses, influence on soils, 12.

Montserrat, agricultural show at, 85.

Morocco, ..gilcalture in, 165.

^, linseed in, 12.

Mosquitoes, malaria-carrying, 13.

Motor plough, a self-contained, 255.

—
ploughing, introduction of into St.

Croix, 359.

Mozambique, wild silk cocoons from, 137.

Mule, a fertile, 309.
'

Mumps', i-iy.

Mutation in micro-organisms, 249.

N.

Naphthalene in creasote, importance of,

9.

Natal, sugar output in, 12.

Nevis, cotton-growing in, 6.

New sources of paper, 30.

NichoUs, Lucius, 13.

Nicotiana acuminata, 214.

Nigeria, dwarf cattle in, 309.

Nitrification of soil, 358.

Nitrogen fixing bacteria in leaves, 57.

Notes on West Indian oils, 217.

Nutmeg extract, adulteration and mis-

branding of, 148.

Nutmegs on the London market, L5, 47,

79, 111, 143, 191, 22.3,2.5.5,287,319,

351, 399.

Nyasaland, cotton in, 310.

Oil palm (Elaeis (riiinetnsis), 299.

_ — for the West Indies, 398.

Oils, vegetable, identification of, 121.

Oenothera Lamarckiana, 150.

Onion cultivation, opportunities for, in

the Leeward Islands, 367.

Ophthalmia in animals, 103.

Orange, the St. Michael's, 132.

Oranges, exports from Bahamas, 78.

—
,
new stock for, 100.

Orchard-heating oil, a weed extermina-

tor, 57.

Organic soil constituents, 184.

Osmosis in soils, 120.

0.strich eggs, testing, 411.

Ostriches, cruelty to, 411.

Otto of roses, production of, 153.

Palmyra palm (Bo7-assus Jlabelliformis),
243.

'

Panama, new disease of horses in, 219.

Papaw, medicinal and other properties of,

173.—
plant, flowers of, 25.

Paper, new sources of, 30.

Para rubber, preparation of plantation,
181.— —

,
varieties of, 303.— — tree {ffeveabrasiliensis), 259,

270.

Paranaph, an insecticide for ticks, 5.

Paris green, adulteration of, 291.

Partial sterilization of soil, effect of,

207.

Pasture competition at Antigua, 99.

Pavetta indica, 57.

Pelargoniums for ornamental purposes,
19.

Pen manure, maximum profit from, 93.

Periodicity of tropical plants, 137.

Peripatus in Tobago, 183.
—

(Epiperipatus) Trinidadensis, 183.

Peru, exports of, 12.

—
,

— —
sugar from, 44.

—
, sugar production in, 35.

Phanerogamia, 5.

Phaseolus lunatus, 229.
— mungo (Urd), 217.
—

trinervis, 229.—
vulgaris, 9.

— — (French bean), 254.

Philippine college of agriculture, 269.
— fibre industry, 270.

Philippine Islands, co-operative agricul-
tural demonstration in, 307.

Philippines, agricultural progress in, 21.
—

,
citrus fruits in, 164.—

, coco-nut industry in, 228.
—

,
cotton experiments in, 69.

—
, export of kapok from, 21.—
,

— — Manila hemp from, 21.—
,

— —
sugar from, 21.

—
, maguey fibre in, 21.—
, sugar industry in, 21.—
, tobacco exports from, 21.

Pig-styes, practical flooring for, 230.

Pigs, tuberculosis in, 331.

Pimento on the London market, 1.5, 79,

223, 351, 399.

Pine-apple, interesting facts concerning,
20.

Plant assimilation, different light inten-

sities and, 388.— breeder, anonaceous possibilities for,

324.—
growth, soil temperature in relation

to, 285.—
respiration, 9.

Plantation Para rubber, preparation of,

174.— — —
, preparation of : a

reply, 235.

Plantation Para rubber, selling method«

for, 356, 395.

Planters, opportunities for in British

Honduras, 329.

Plants, chlorosis in, 40.—
,
distribution of temperature in, 153,—

, green, formaldehyde in sap of, 152.—
, patent implement for singling, 311.—
, presence of arsenic in, 233.—
, watering of, 280.

—
, wild. State protection of, 280.

Ploughing festival of Siam, 83.

Pollination and cross -fertilization of rice,

301.

Poultry, a fungus disease of, 85.

Practical Agricultural Chemistry, Auld
and Edwardes-Ker, 347.

Preserving fruits for exhibits, 52.

Problems of the Antilles, 49.

Produce, tropical, industrial centres and

supply of, 265.

Propagation by cuttings, problems in,

183, 197.

Proteus vulgaris, 24.

Publications of the Imperial Depart-
ment of Agriculture, 216.

Pulza oil, 375.— —
plant {Jatro2)ha Curcas), 375.

Pump, new, for estate work, 373.

Q.

Queensland, Handbook of, 169.—
,
West Indian sugar-canes in, 67.

R.

llaitieisen system, difficulties of applying
in England, 413.

Rainfall and cotton crop in St. Vincent,
79.— in West Indies, June 1913, 248.

Raticide, 44.

Recent interesting work in vegetable

physiology, 366.

Resin, formation of, 121.

Retrospect, a twenty-years', 344.

Rhizobia in the soil, 41.

Rice, effect of lime magnesia on growth
of, 351.

—
, exports from Siam, 44.

— in India, 3.

—
perennial, 111.

—
, pollination and cross- fertilization of,

301.
—

soils, eft'ect of drainage on, 137.
—

, sulphur in relation to manuring of,

335.
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liicinus communi?, (castor oil plant), 238.

Eobusta coflee, 20.— —
, quality of, 20.

Jiosa centifoli.i, 153.
— daniascena, 153.

Kotbanisted Kxpeiimental Station, An
i.ual Report, 1912, 190.

Loyal Agricultural Show, 271.

Eubber bladders for footballs, \oC>.—
,
Castilloa in Dominica, 203.

—
, Ceara, 104.—
, competitions at the Fourth Interna-

tional E.xbibition, 280.
— cultivation, composition of soil suit-

able for, 259.—
, effect of tapping upon composition
of, 43.

—
,
Fibres and Cotton Tropical Products

Exhibition, 1914, 12t.—
exports from Federated Malay States,

92.—
industry, its chemical problems, 355.—

,
insoluble constituents, function of,

104.
•—

,
International Exhibition, 1914, 153.— in the Congo, 201.—

,
machine for extracting, 223.—

, Manihot, 317.—
, mechanical extraction of, 327.—
, Para, preparation of plantation, 181.

—
,

—
, quality of from various places,

375.—
,
—

, selling methods for plantation,
395.

—
,

—
,

varieties of, 303.—
plantation industry, position of, 377.— — life on a Malayan, 361.

— — Para, preparation of, 174.
— — —

,

- - —
: a reply,

235.— — —
, problem of, 342

— — —
,
use of sodium bisulphite

in preparation of, 303.
—

planting in Formosa, 108.— — on hill sides, 239.

—
, position in the East, 323.

—
, reducing prices to encourage new
uses of, 232.—
,
schools for the study of, 333.

--, s>-nthetic, 249.

— trees, new tapping knives for, 359.
— —

, tapping by electricity, 25.

— -. -of, 62,

— —
, watering of cuts in, 121.

|

— - vine cultivation in the Bahamas, 185.— vulcanized, migration of sulphur in,

303.
1

—
,

-world's production and consumption ,

of, 132.

llussia, cotton consumption by, 44.

s.

Sabal mauritaeformis, 229.

Saccbaromycec-s anomalus, 91.

I Saccharomyces apiculatus, 91.

Sacchulose, a new foodstuff, 24.

St. Croix, experiments with seedling
canes in, 197.

—
,
introduction of motor ploughing

into, 359.

St. Kitts, ugricuUurnl affairs in, 239.—
agricultural and indu'^trial show in,

103.— — — — —
, 1&13,

13.5.— —
scholarships at Grammar

School, 79.

St. Lucia, agricultural education in, 159.—
,

—
teaching in, 19.—

, agriculture in, 185.—
, budding of the mango in, 4, 19.—
,
cacao grafting in, 19.

—
,
—

output from, 19.

—
,
distribution of plants in, 4.

—
, importation of bees Ordinance, 44.

^, lime cultivation in, 151.
—

, malaria-carrying mosquitoes in, 13.

St. Michael's orange, 132.

St. A^incent Agricultural Credit and
Loan Bank, Ltd., Report of, 61.

—
,
an appreciation of, 125.

— and artificial manures, 296.
•—

, exports from, 31.

—
,
extension of crops in, 28.

—
,

Princess Marie Louise at, 125.
—

,
rainfall and cotton crop in, 79.

—
,
Sea Island cotton growing competi-

tion in, 406.
-—

,
vanilla cultivation in, 116.

Salix viminalis, 63.

Salt, common, etlect on growth of sugar-

cane, 259.

Salts, manurial, effects on germination,
136.

Sarsaparilla on the London market, 15,

47, 111, 143, 191, 22.i, 255, 287, 319,

351, 399.

Scard, F. J., 215.

Schools, secondary, practical work in,

313.

Science instruction in British Guiana,
41.

Sea Island cotton-growing competition in

St. Vincent, 406.

Secale cereale, 9.

Seedling plants, superiority of tin cans

over pots for raising, 200
Seed.s and cuttings, variability in quality

of, 7:!.

—
, germination energy of, 11.

Seychelles, bananas cultivated in, 340.

Sheep, worms in, 150.

Siam, rice exports from, 44.

Silk cocoons, wild, from Mozambique,
137.— cotton (Eriodetidron anfractuosutii),
326.— production in France, 77.

Sisal hemp in Cierman I'.ast Africa, 234.

Snowy heron (A'</i(;<^( candidiissima), 31.

Soil, action of sulphur on, 24.—
analysis, new method of, 57.—

, complexity of micro cTganic popula-
tion of, 134.

—
, composition of in the Virgin Islands^
335.—
constituents, organic, 184.—

, cupric treatments and the nitrification

of, 358.
—

,
diatributic'D of water in, 141.—

, effect of partial sterilization of, 207.—
fertility, recent publications on, 71.—
investigation-, recent American wor^

310.
—

, method of estimating calcium car-

bonate in, 335.—
,
non-available water in. 415.—

,
rhizobia in, 41.

— sickness and partial sterilization, 125^—
, streptothrix in, 105.

— suitable for rubber cultivation, com-

position of, 259.—
temperature in relation to plant

growth, 285.

Soils, effect of calcium and magnesium-
in, 21.—
,
osmosis in, 120.

Sorghum halepense. It'.

—
, prussic acid content of, 92.

Souma {Tryi^anofona ra:n!l>oni), 218.

South Africa, citrus exports from, in

1912, 73.— —
. cotton-growing in, 7,— —
,
Sea Island cotton in, 110.— —

, sugar-cane cultivation '
in,

115.

South America, trials with tractors and/

motor ploughs in, 343.

Southern India, manures in, 50.—
Nigeria, agriculture in. 57.

Soy beans, varieties if in Bengal, 217.
State protection of wild plants, 280.

Steamship service, new, between Cana-
da and West Indies. 344

Steirastoma depressum, 27.

Streptothrix in the soil, 105.

Sterculia cineri.'i, 1P7.

Stizolobium aterrimum, 164—
niveura, 19.

Students' corner, 13, 29, 45, 61, 77 93,

109, 125, 141, 157, 173, 189, 205,

221, 237, 253, 269, i,^5, 301, 317,

333, 349, 365, 381, 397. 413.

Subsoil, blasting demon.«tration in Trini-

dad, 1913, 3.56

— water, 133, 155.

Sucrose in molasses, determination of,

163.

Sugar and the cost of living, 275.

Sugar-cane, cultivation in South Africa,
115.

—
, damage to, by fire, 147.

—
, effect of common .salt on growth of,

259.
—

experiments in Antigu.%, 35.

— — — Assam, G7.



427

Sugar-cane, pests of, 26.—
,
value of upper and lower halves,

130.

Sugar-canes, West Indian in (Queensland,
67.

Sugar Indu.stry :
—

American tariff, effect of the new, 374.

Australian Sugar Producers' Associa-

tion, position of, 11.j.

Clarificntion of cane juice bv clectrici-

ty, 325.

The world's cane sugar industry, 32.5.

Cuban sugar crop, 1912, 67.

Date sugar indu.stry in Bengal, 243.

Experimeiit.s with seedling canes in

St. Croix, 197.

Louisiana and syrup making, 227.

Manufacture of syrup, 179
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Multiple mills, 147.

Sampling cane for analysis, 275.
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in South America, 343.— for the Tropics, 261.
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sects, 124.
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subsoil blasting demonstration in,
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Tulip tree as a green dressing, 156.

Tunis, colonial agricultural college at,

237.—
, fruitgrowing in, 260.

u.
Ignited Kingdom, agricultural develop-
ment in, 43.— —

, sugar trade of
,
51.— States Department of Agriculture,

publications of, 297.— —
Inspection and Quarantine

Service, 263.— —
, sugar consumption in 1912, 92.
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Ohlendorff's Special Sugar-cane Manure

Ohiendorff's Special Cocoa Manure
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Stomatal Characteristics of Varieties of Sugarcane, by W. R.

Dunlop; Cane Syrups or Fancy Molasses, by H. A. Terapany,

B.Sc, F.IC; ]leport on the Prevalence of Some Pests and

Diseases in the West Indies during 1912, by H. A Ballou,

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

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

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

the West Indies, by P. T. Saunders, M.R.C.Y.S.
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Illustrated with original photographs. Price Qd.
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