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LETTER OF TRANSMITTAL.

Commissioner of Agriculture jor the West Indies—to His Honour the
Administrator, Dominica.

No. D. 2,095, Barbados,

August 30, 1910,
8ir,

I have the honour to forward the Report on the Agricultural Drepartinent, Dominica,
for the year ending March 31, 1919.

2. Owing to the absence of an Assistant Curator and Chemist, the work of the Depart-
ment has been earried on under eonsiderable difficulties, and certain sections have suffered.

3. The demand for lime plants, etc., continues to decline. This probably meane that
estates themselves are gradually producing what is required.

4. Information of special interest appears in the Report on Bay oil, Camphor and
Shea butter nuts. Tt seems possible that in the near future eamphor may become onc of
the minor products exported from Dominica.

5.  The lime crop for the year under review was much below the average; but the event
that affected the industry most was the United States embargo on green limes. The exports
for 1918 were only 7,670 barrels compared with 41,243 barrels in 1917.

6. There was considerable reduaction in the exports of coco-nuts.

7. As regards plant pests and diseases, the chief event was the outbreak of ° wither-
tip * of limes in Trinidad, which necessitated legislative action being tauken to preclude its
introductiorn into Dominieca.

8. A consideralie portion of the Report is devoted to a discussion on the plot experi-
ments with cacac and limes, and will be found instructive. Tt was not found possible to
publish the results of the cacao manurial experiments in this Report. Those carried out with
limes are recorded, however, and strongly indicate the value of general manuring.

9. The experiments with budded limes clearly show the early-bearing tendency of
such plants.

10. The usual meteorological information is recorded at the end of the Report.

11.  As regards matters of administration, it is to be observed that the receipts from
the sale of plants, fruit, etc.,, by the Department, were £747 lls 7d., or £145 4s Td
greater than last year, and greater still than the retmns of previous years.

12. 'Whilst the commercial side of experiments and other work yielding useful results
ig, or should be a secondary consideration, it iz worth bearing in mind that in Dominica the
plot experiments, etce., are accompanied by some financial return, as well as by great educa-
tional and instructional benefit to the planting community.

13. 1In conclusion I have to express my appreciation of the work of the Dominies
Agricultural Department, as recorded in this Report. I consider it continues to serve the
best interests of the Presidency in spite of being handicapped by depletion of staff during
the year under review,

I have, ete.,
(Sgd.y FRANCIS WATTS,

Commissioner of Agriculture
for the West Indies.
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REPORT ON THE AGRICULTURAL DEPARTMENT,
DOMINIGA,

For the Year ended March 37, 1919,

Work in the Gardens, and Observetions on Planis.

Owing to the prolonged absence on leave of Mr. G. A. Jones, Assistant Curator swud
Chemist, who left Dominica in May 1917 to undertake war work in Fngland, the rou-
tine of the Department continued to be carried on under difficulties. In December 1918,
after an absence of nineteen months, and on the conclusion of his work in Engiand, the
Assistant Curator and Chemist decided ta sever his connexion with the Colonial Bervice, in
vrder to take up an appointisent in Trinidad, and Mr. G. A Gomez, Manager of the island
of Barbuda, was appointed Acting Assistant Curvavor. At the close of the year, enquiries
were being made in England with a view of obtaining the services of a suitably trained wman
for the post of Assistant Curator and Chemist.

Under such conditions, it has not been possible to do much more than carry on the
usual routine, and but little has been etfected in the way of speeial investigations or the
undertaking of new lines of work.

Very few herbarium specimens were forwarded to Kew Gardens during the year.
Amongst those sent were leaves and flowers of a climbing weed which Tas recently made its
appearance in lime fields and which rapidly covers the trees. 1t is a strong grower and now
completely occupies waste places along the Roseau River which were forinerly bave of vege-
tation. This new weed pest was identified as MWilanin swandfens, Willd. It spreads rapidly
and is exceediogly troublesome in limefields.

Herbarium specimens of a local weed known as * Fromboisin * which ix said to vield a
valuable il and is mnch nsed by peasants for making tea for colds, ete., was sent to Kew
and identiied as Océmaune nderanthun, Willd.

Work in the Nurseries and Distribution of Plants.

The demand for plants for orchard cultivation continues to decline. 1t is hoped that
the fowést point has been reached, and from now onwards, s more healthy condition of affairs
will bacome in evidence.
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PLANT IMPORTATIONS.

The number of plants sent out during the year was as follows :—

Limes .es .o .- Lis .. 30,845
Budded Washington Navel oranges . .- e 121
R grape fruit .. cas e s . 25
. limes e vee 170

. Portugal oranges ‘va e e e 4

» tangerines .- cee .. .- .ee e 2

. sweetl limes wes . ven 23
Grafted mangoes ... . . --- . .- 52
Cacao aen e - R e e . 50
Coffee .- . .- .- . Yo .- 650
Vanilla . s aee —ae e 200
Eucalyptus . - . =9
Nutmegs ... e cee . 45
Male bamboo . PO s . 159
Miscellaneous cae . .. vas “en . aee 374

Total ... 32,609

The following supplies of miseellancous seeds, seedlings and cuttings were also distrib-
uted :—

Vegetable sceds ... .- Fs “e P v 2,516 packets
QOuion seeds . . .- . .. . 60 b,
Onion seedlings ... . e . .. 5,000

Horse beans e .ee e . .- 245 s,
Tephrosia candida ves vee 20 h.
Peanuts ... .- 20 .
Congo coffee seed ... oo cen . 6 1.
Cane cuttings Cee .. - .. vee 4,000
Prracaena cuttings ee- . 150

Shade tree - cutuings .- . ... 13,750

PLANT IMIPORTATIONS.

The Mexican apple (Casimirea edulds), introduced seven years ago, fruited early in
1919. This species does not do well in the Gardens, but it grows with considerable vigour
in the stiff soil at Morne Bruce. The two specimens were blown over in 1916, though not
uprooted. Vigorous sucker growth followed, and fruit was produced as stated. Owing to the
exceptional drought experienced at this time, only a few fruits matured. These were found
to possess an agreeable taste. The seeds are said to be poisonous. '

A vouple of plants of the Rambutam (Newhelvum lappaceum) were raised from seed
received from the Botanic Gardeus, Buitenzurg, Java, one of . which is growing vigorously.
Seeds of Nephelinm mutabile, received from the same place, failed to germinate.

The (Gardens mow possess four healthy young trees of Poufaria suavds, native to
Uruguay, which is said to yield an agreeable fruit. Several plants have heen distributed to
* planters for trial.

The two specimens of the Jaboticaba (Myreiara ecauliflora), a fruit tree of Brazil, are
not so promising as when in their early stages. Tt wonld appear that the -climate of this
island is not altegether suitabie for them.

All attempts to establish the Biaeil nut (Bertholetia ercelsa), which have extended .
over & number of years aud under varying conditions, have resulted in failure. A few
plants of Lecythis Zabueajo, the Sapucaia nut, grown by the Department, make poor growth
and are apparently not well smted to ovur climapic conditions. On the cfher and, the
Suwarri nut ( Caryocar nucifersm ) grows extremely well, and fruits at an ‘early age. - This
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PLOT EXPERIMENTS.

fine tree <honld be largely grown in Dominiei both on account of its appearance and for
the well flavoured nut which it bears,

In the progress report for 1915—16, mention i made of the receipt from British
Honduras, of seeds of a species of Achras said to  yvield the Chicle gum of commerce. A
few plants placed ont in the Gardens have made fair progress, but some years mast elapse
before they reach an age to be tapped Now that comimunications with various Colonies
ave hecoming novinal agaiin, it is hoped to obtain from  British - Honduras further supplies of
seedis from trees which are known to yield the best quality gum.

Plot Experiments at the Botanic and Experiment Stations.

Trials with green «lressing were  very few during the year, the only one requiring
uotice beiny Cewbroserss Planierd. Thits makes a fair gronnd cover, but there are so many
of its elass that are di<tinctly bebter, that it is hardly likely to become popualar for this pur
poase inime cullivations.

At the close of the yvoar seeds of Sarawak Lean  (efichos Hosed) were received from
the Agricndtorml Departinent, St bacia. This s said  to atford a dense ground cover,
which, when estublishied. ractically suppresses all weeds, with  the further additional merit
of heing able to maintam that state of things over lemg periads.

Awmongst other verent  introductions ave  the Tagasaste ¢ yf/sns Polmensis ], Gacia
¢ Cotisus stepopelodus ), el Gaela blanca ¢ Oydtdeus pedlidus ), all of which are used as
fornge and gardern plants s che Canary Tslasds. Plants of each speecies hava been secured
Trom <eed, and It wiil  he  interesting  to observe if they ean stand the wet conditions of
Dominiea

Another interesting plant uander trial s Womordica corhin-chinensis. 1t is related to the
focal Coolie  apple @ YWomordioa charantic ). The  seeds of the {forier contain un oil
shmilar to tung oil, which s furnished by species of Adeurites.  The oil i= remarkable for
it drving properties, and may become  comumercially hmportant in the future.

Suall plots of good seedling canes aae also kept for the purpose of supplying small
growers with good ty of cane. The varteties ot present  grown  are 0108, B.6450,
3a.0032, BUHL 10 (12), B 376, B.E308, B.ard9. L2 and the TUba cane.

7

The plots referved to above are those of an annual charmcter.  In the Botanie Garvdens
there ave plots of orchard cultivations such as nutmegs, cola nuts  several species of Citrus,
grafted and seedling eacan, coffee and vanilla, which form vart of the permanent cultivation
of the Department.

Notes on tconomic Plants. ‘

SHEA BUTTER TREE.

Meution s wade in the Anvual Report for 191314 of the [ruiting of the Shes
Butter frge which had  been received from Kew fourteen  vears  previously. The low
rate of gernination of thesce seeds, and the very slow growth of thoe
rented npon,

sdlings wers coun-

In the report for 191617 reference was made to the receipt of twenty-five seeds of
this tree from the Agrienltural’ Departinent, Northern  Nigeria, the native coungy of
this species: . The seeds proved o Te considerably  larger than  thuose borne by the
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BECOROMIC PLANTS.

solitary specimen in the Botanir Gardens, and it was thought desirable to forward &
sutuple of the seeds growsn in Dominica to the Imperial Institute for comparison with the
African product, and for examination and report. The information requested was kindlv
furnished by the Director, and is reproduced below.

Tt is necessary to point out that the . Shea Butler tree in Dominica is growing under
very different conditions from those of its habitat, which has a very dry climate. The rain-
fall of the Botani: Guardens, Dominica, is Lwice as heavy as. those parts of Northern
Nigeria in which the Shea Butter tree thrives. i

The seven scedlings which  are growing in  the Experiment Stution ave healthy and
promising, but in size they are very small for their age.

Rerorr ox aug SHEA Nurs FrRoM DoMiNica.

The sanpde of Shea nuts which is the subject of this report was forwarded to the
Imperial Institute by the Director, Royal Botanic Gardens, Kew, and is referved to in
his letter dated September 25, 1918, Tt was stated that the nuts were the produce of
a tree growing in  the Botanic Gardens in Dominica, and it was desired to ascertain
their guality and valae.

DESCRIPTION OF BAMPLE.

The sample, which weighed 12 on., consisted of nuts similar su appearance to Shea
nuts from West Advica, and measoring from 12 to 1-4 inely in length, and from 07 $o 0-9
inch in dizweter. The nats cov ed of T6 pervent. kernel and 24 per ceut. shell.  The
average weight of the unts was 64 graws and that of the kernels 4°9 grams.

These nuts und kernels ave not smaller ov lighter in weight than some samples of Shea
nuts and kevnels from West Africa examined at the Imperial Institute, although larger nuts
and kernels are frequently et with in commerce.

RESTTLTS OF EXAMINATION.,

The kernelx of the nuts were found to eontain 52 per cent. of moisture and 418 per
cent. of fat, enuivalent to a yield of 44.1 per cent. of fat from the dry kernels.  The fat was
cream-colonred and solid, and had the usual appearance of Shea butter.

The percentage of F.tin the kernels of these nuts from Dominica is sormewhat low,
Samples of Shea kernels from  West Africa  previously examined at the Imperial
lustitute have contained from 414 to 545 per cent, and the average vield of fat from
coaamercial consignments from West Africa is 50 per cent.

COMMERCIAL VALUATION,

Under pre-war conditions Shea kernels usually realized from £11 to £13 per ton in
the United Kingdom. A neminal price of £17 per ton was quoted for them in December
L8917, bLut at present there is no market for Shea kernels in the United Kirigdom owing to
the plentiful supplies of palm kernels. 1t is consequently not possible to quote a cutrent
price.

REMARKS.
These Shea nuts from Dominiea are similar to those obtained from West Adrica, but

the kernels contain a lower percentage of fut than commercial consignments from the latter
ROUTCe,
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ECONOMIC PLANTS.

BAY OIL.

In the annual report for 1916-17 reference was made to the Bay oil tree (Pimento
aeris, Wight et Arn.), and its varieties, Bois d’Inde citronelle, and Bois d’Inde anise.

This led to 8 request from the Kew authorities for samples of oil of thie two varieties.
PDuring 1918 it was possible, owing to the good offices of Mr. Augustus St. Hilaire of
Dagatelle estafe, to obtain oil of the Bois d’Inde citronelle, which in due course was
despatched to the Dirvector of Kew Gardens, along with a sample of the tiue Bay oil, Bois
d’Inde. These were submitted, in turn, to the firm of Messrs. Wright, Layman & Uwmney,
Ltd., for examination, who kindly furnished the following report :—

No. 3485.

No. 1. Marked * Bois d’Inde, Dominica.’

Specific gravity . ... 0931
Refraction immdex (2 25° ) e L. 1°5020
Phenols . . . 46 per cent.
Aldehydes absorbed hy ne‘atw.l cmhum sulplnt.e ’
solution ... ... & percent

Sotubility 1in 1 volume of 90 per cent. aleohol, becoming opalesceut with 10 volumes.

This is an oil of the type usually imported from the West Indies, although the specific
gravity i= a little below the average.

No. 2. Marked *Bois d’Inde citronelle, Dominica.”

Specifie gravity
Refractive index (')5 )
Phenols . . ... 28 percent.
Aldehydes (cttral) absorbed by neutm] sodium sul-

phite solution ... cee ... 38 per cent.

. 1-4975

Solubility in 90 per cent. aleohol 1 in 1 volume, becoming opalescent with 10 volumes.

This oil differs from the ordinary type of Bay oil in having a strong odour of citial,
which is the chief coostituent of Lemon grassoil.  As a mixture of Bay oil and Lemon grass

0il is frequently used in soilet preparations, it would probably have a commercial value of its
WL,

CAMPHGR.

Camphor plants were amongst the. earliest introductions to the Botanic Gardens. X
few years later, when trial distillations of the wood, twigs, and leaves were made, it was
found that the variety introduced yielded oil only. -
Duing 1911, a number of seedlings were obtained from the St. Joseph’s nurseries. Trini-
_ dad, sand at the same lime a supply of <eed was received from the Comnissioner of Agricul-
ture.  These were successfully germinated. A plot of sixteen plants of the former was
established at Morne Bruce, and one of eighteen plants of the latter kind at the Experiment
Station. Recent distillations of leaves and twigs of both kinds have shown that these are
true camphor trees. . As soon as this was proved, another plot consisting of thirty trees
was sftarted at the Experiment Station, which brings the nnmber of camphor trees unader
cultivation to sixty-four. There are also five specimens, of the kind which yields oil only,
growing in the Botanic Gardens. All the trees thrive well under coast conditions, that is,
in places in which the rainfall is about 100 inches per year. It is not yet known how the
plants wili grow .under very wet conditions of chimate.

A number of these trees have alse been distributed to loval planters and to Botanie
Gardens abroad.
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CAMPHOR DISTILLATIONS.

The following report by Mr. A. E Collens, Acting Government Chemist and Super-
intendent of Agriculture, gives the results of the trial distillations of camphor tree prumn
ings from Dominica :—

¢ Thiee samples of camphor pranings. were received, two of which conformed in ap-
pearance to the ordinary type of .camphor leaves, the thisll being guite distinet in the
appearance of the leaf, and also in odour, the leaf in the latter case beiug partly ovate in
shape, and the smell terebinthine, suggestive of mango leaf. Previous experience in
camphor distillation suggested that thiz type of leaf would yield oil only ; this was contirm-
ed by distiliation.

*A special condenser was designed for the distillation ; this admitted of being readily
taken apart at any stage of the distillation and the vontents examined. Condensation was
so complete that there was no loss of vapour even when the still was partiy opei. At
the close of the distillation the still was disconnected, and the camyphor readily removed
with a rubber scraper.. The apparatus proved hoth efficient and eomyict.

¢ The following results were obtained on distillation :—

No. 1 sample from Experiment Plot, Morne Bruce (conforms to ordinary type of
camphor in foliage).

. . On sample dried at
Maorstare, | U sumple. ! 100° C.

Stage when cxamined. - - i —_— -
. per cent. . Camphor, Oil, i Campheor, | Oil,
| ! per cent per cent. . per cent. ! per cent.
- —— oS ——— - — ‘ — ———
. § . !
Prunings fresh Jeaves and i : :
tavigs) : 504 O 011 . 1:6 ; 2
! H : H
- - R, . i
air-dried | 35 B 1-25 012 128 | 0123
i 1
Leaves only, uir-dried ... ! 165 033 | .. !
Twigs only, atr-dried . 1 55 | . :

No. 2 sample from Fxperiment Station plot (same as above).

Prunings fresh (lenves and

{ :
twigs) I 524 110 | 0025 | 2:82 | 005
Prunings 2 days dryving f 380 : 114 0-09 : 1-84 014
Leaves only, airdried .. 115 i 15 006 | 7 t’ 0-07
Twigs only, air-dried . i 60 065 o7 E .
i : i
No. 3 sample frem Botanic (Gardens.
Pronings fresh (leaves and g . ; | ; ;
twigs) 505 093 J 1-85
Prunings fresh » { 470 i f 108 eae ? - 204
Prunings fresh ;... 1 470 102 L , 196
Leaves only vie 42-0 : . 1-43 i s ;’r 248
Twigs only... fen l 430 { 0:32 J v 2 ();56
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THE LIME 1NDUSTRY.

*The oil from the third sample was clear and limpid, aud even on coolivg to 15°C.
and seeding (with a crystal of camphor) gave no deposit of camphor nor any appearance of
turbidity. Ite physical examination gave the following results :—

Refractive index 28" C. 14787
28° C. :
Deusity ——— 0-49010
16-6" C.
Rotation in angular degrees - k75

‘ The results of the physical examination of the oil recovered from the distillation of
this third sample are in close agreement with a siuilar oil reported by Watts and Tewm-
pany (see Wast I'mdian Bulletin, Vol 1X, p- 27B) as prepared fromn prunings from a camphor
tree in the Botanic Gardens, Dominica. These antharities report yields of 0°53 per cent.
and 193 per cent. of oil alone frow leaves and twigs, the first yield being described as
faulty. These oily guve the following constants .—

277 O
Specific gravity — — Optical rotation.
16-6~ (..
First distillation... . 0-9024 - 184"

Secopd disvillation vee O 898G - 190

Progress in the Chief Industries.

LIVMIE INDUSTRY.

ENERAL CONDITIONS.

dhe crop for 1918, caleulated in barrels of a capacity of £55 cubic fect, amounted
to 318,074 larrels of fruit.  Thiz is the smallest crop recorded for a period of nine
years, and when compared witl the ousput during 1917, shows u fulling off of no less
than 78,000 barrels of fruit. The bad position as shown hy these figures is, howev

Ty
alleviated to some ex ent if the question of carry  over of crop s looked inte. It is
somewhat unfortunate that the position of the lime industry has to be considered
secording  te the calendar year, when the actual position would be much more clearly

shown by following the official year, which in this colony - ends on Maweh 31. There
are always considerable shipments of lime products during the first qoarter  of the
year, these being the last of the crop of the previous season.  During  the tive-year

period 1914-18, the amount of concentrated Juice, raw juice, and citrate of lime shipped
doring January, February, and March of each year was equivalent to 43,616 barrels
of limes.* During vhe first quarter of 1919, the shipments were equivalent to 72,276
barrels of fruit, showing an exvess aover the average for the previous fve years of
28,600 barrels.  If this is allowed for, it will be seen than the shortage of crop during
1218 was approximately 50,000 bLarvels of limes. The inereased shipments during the
first quarter of 1919 were due to the effects of the embargo of 1918, and lack of shipping
facilities during the crop season of that vear. This serious fall iy production and con-
sequent  Joss of wealth is due in part to the after effects nf the disastrous hurricanes
of 1915 aml 1916, and to several other causes mentioued in previous reports, whieli have
heen brought into operation by the world war.

* Note.—TFifty gallons of ecacentrated julce represent 75 barreis of fruits ;74 gadlone of raw juice
5

represent 1 barrel of lime fraits - 1 ton of citrate of lime is equivalent to 266 barrels of lime fraits.
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THE LIME CROF.

The lime crop for the past five years, calculated in barrels of frait, is recorded below :—

1914 .. 388,000
1915 390,000
1916 384,000
1017 ... 396,000
1918 318,000

The following table, caleulated on the usual basis, shows the disposal of the crop
nnder the various heads :(—

Prodact. Barrels of frait. Appr(:;‘;int‘;tﬁ c};' iﬁentage
Coneentrated juice ... 232 958 70
Raw juice 76,798 24
Fresh linnes .. 7,670 2
Citrate of Time 103,640 . 3

Camparison with the tigures of last year's disposal of crop shows that the proportion
shipped as conceidtrated juice rose from 56 to 70 per cent., this increase being largely due
to the embargs on fresh limes, while raw juice experienced a slight fall of from 26 to 24
per cént.  The coffect of the embargo is clearly seen in the fresh lime trade, which de-
elined from 16 to 2 per cent. itrate of Hme also fell from 6 to 3 per cent. No lime
Jaice cordial was shipped during the year, aund the business in pickled limes was confined
to a single shipiment of &8 barrels of that product.

O the whole, the weatlier conditions were generally fuvouralle.  On rthe Leewsrd
Const the rainfall was moderate and well distributed.  On the Windward Const, and in the
idand distriets, the rainfall was below. the average, a condition whivh iz halid to be-a
angury for crop prospects during the following season,

g:‘uull.

Though weather conditions were favourable. the vear was 1 bad one for the lime
industry. A short evop. an cmbarge on citrus products, awl other difficulties caused by
the war, created an unpleasant situation for the Hme planter.  While other West Indian
islands in which sugar and cotton are the main products have benefited vy high prices
during recent years, Dominica has snffered in many ways. The coming of peace will, it
is hoped, mean the dawn of a new era of prosperity for un island in which the economic
sitnation has heen strained and tncertain during recent times.

The outstanding event of 1918 was tite action of the United States Government in
placing an embarge on citrus products.  This took effect in April, and althongh strong
representations were made by the GGovermment of Dominica, no relicf was atorded until
September, when the embargo was raised. ’

This stoppage of trade did not seviously affect the position as regands the moving of
capcentrated Juice, ax very little of this product is offering for shipment hefore September
buat it limited the shipments of raw juice and put an end to the export of fresh limes at
the beginning of the perind during which the ~hipents are at the waximunm.  The Inss

of the green line teade was a serions blow both to planters and small growers.
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THE [AMKF CROP.

Lime Juices.
CONCENTRATED JUICKE.

The shipments during the past five years were as follows :—

1914 s 148,179 gallons
1915 e 153,292 s
1916 152,603 .
1917 149,775 .
1918 148,939

The bulk of the crop of the island is shipped as concentrated Juiee, in which condition
it can be kept for a considerable time.  Apy reduction in the shipments of raw juice and
citrate of lime, and any falling off in the trade in fresh limes would result, during o normal
year, in an increase of the output of concentrated juice, and that this has not happened in
a period ir the courre of which there bas been a decrease in the shipments of the other three
products wentioned, is, by itself, a viear indication of the very considerable shortage in the
lime crop of 1918,

Efforts in the direction of substibuting steaus evaporators in the place of the open fire
process of conventmting lime juice have been checked by the conditions existing during recent
vears. Now that improvement in this respect may be expected, it is tu be hoped that the
means for effeeting this wished for improvement will be found, and that the will to carry
out the work witl he fortheoming in order to bring into more general use an improved system
which will reduce by about 10 per cent. the considerable destruction of citrie acid which now
goes on under the old process,

A reference to the table of exports of concentiuted juive for the past {ive years shows
an average vearly shipment of 150,000 gallons,  Allowing thar one-third of that quantity is
now prepared by steanl concentration, there renmins at least another thind Lo which lhe
improved method could be applied.  Assuming an average test of this quavtity of 113 oe.
per gallon, the saving of 10 per cent. in the prosess of concentrating 50,000 gailons woukl
amount to no less than 35,000th. of citric acid.

There are 2 nwnber of small estates on which it would not boe possible  to establish a
steam plant for concentrating, but this class of producer could, a- has already heen shown,
greatly reduce his present losses by exervising more care in the preparation of the raw juice
for concentration

The preventable losses in the process of concentration, though in course of being
reduced, are still eonsiderable, and when to these are added the Losses caused by inetficient
illing, the extraction by some mills being as low as 7 galions per barrel of fruit when it
should be at least 8 galions, and, in particularly good work, 84 to 9 gallons, it will he
seen that much still remains to be done before the idustry is on a really sound hasis, and
capable of meeting on equal tlerms the active business-like amcd intelligent  competition
with which it is now threatened hy lime growers iu olher West Indian islands and foreign
countries,

RAW JUICE.

The business ‘n this product has been on a very large seale during the four years, as the
following table shows :—

1914 e 379,875 gallons
1915 777,064 -
1916 574,109 .
1917 778,133 -

1918 575,985
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The increase in the exports since 1914, which are nearly double those of normal years
has béen due to special circumstances which end with the war. In the near future, shipmenta
to the TTnited Kingdowm sre likely to be on a wmuch lower seale. It is said that the retail
trade in this product has fallen off in England during the war: but a het summer, and the
higher standard of living now in existence may belp to regain and improve the position in
this respect.

It is generally thought that Canada and the United States offer the best possibilities for
an inciease of thix boasiness.  The tendency towards prohibition in the former country, and a
“hone dry * United States would appear to lead to an increasing demand for lime juice as »
popular beverage., At present the fresh fruit and the juice are largely wsed in heth aleoholie
amd non-alcoholic drinks.  Time alone will show whether a falling oft in the use of the
lime in alcoholic drinks, lkely to be brought about by prohibition,  will be followed hy an
increase it the use of Le juice in uon-alechiolic beverages.  Om the whole, it would ap-
pear that the countries named offer the best opportunities for future development of the
trade in limce juice.

Crrrate or Live

The decline in production continues, and the cutput has now fallen t0 a low figure.
Information us to shipments Jdming recent years is given helow :— )

1914 5,191 owt.
1015 1,102 o
1918 2,956,
1917 1,960 .,
1918 200

Grery or Furesd Linws

The efect of the United States embargo on fresh limes 1= clearly brought out in the
freflowing table, which shows the anuoal export of this iruit since 1914 1—

1914 45,283 barrvels

1915 41,494 .

1918 3%,916 .,
1917 41,243 .,
1915 e 610 L.

Ohwing to the embargo, shipments of fruit were limited to the early and ate months i
the year, a period in which there is competition with other countries, aml consequently 2
juwer range of prices. In the spring and summer months at which tinxe the busines is protit-
able and the market controlled by the West Indian limes, no exports were possible!

Two years age comnplaints were so numerous locally and also’ in New York regavding
the shipments of immature fruit and the great wastage 1n a large propartion of the consign-
ments that certain shippers asked for Gaovernment action in the furm of legislation for the
inspection of trait. T'his was at once premised by Iis Honour the Adainistrator, hut unani.
mity smongst shippers could not be reached, and the matter was dropped.

A veur ago ib was poiuted out in the annual progress report that in some American
ixlands in the West Lmdies, voluntary co-opgrative assoviations were in existence for the puar-
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pose of maintaining a high standard in every detail commected with growing, handling, and
shipping of citrus fruits, and it was suggested that this form of srganization might be copied
with advantage by persons interested in the green lime trade. ‘Lo the present nothing
has been done in this direction, and matters remaiu much as they were. Such improvements
as are effected come slowly. Meanwhile much inferior fruit is still forwarded, andi reports
from New York continue to indicate very serious wastage in the majority of the brands

shipped.

The trade in green limesis one of great importauce to the community. When conducted
on sound lines it is profitable, and it has the werit of affording a good deal of employment,
especially to women and children, at a time that would otherwise be a slack periol of the
year. Tt is the eforc unfortunate that nothing in the way of eo-operative effort with a view
of placing thisx huasiness vn a sound and unassailable hasis appears to he possible.

Collective action baing practically unattainable, it is hoped that individual shippers will
endesvour to bring about some improvements in their own interests. To effect this, the
Iarge awmount of limes which are brought in a loose state to Roseau need so receive much
better conditions for quailing and packing than are afforded at present. Better packing houses
are required, and these should be keptin a thoroughly hygienic state. In some packing houses
the rejected limes of one shipment are allowed to lie in heaps notil the next lot of limes
arrive for gquailing uad packing, or longer, with the result that millionz of the cernts which
start decay are presenl, snd it is probable that most catefully picked limes, quailed and puck-
ed nuder such conditions, would from this cause alone show a considerable pereentage of
wastage on arrival in New York,

Such slight improvements as the iminediate removal of ail rejected fruits, better ven-
tilation, scrupulous cleanliness, tiie provision of shelves for quailing, and the spraying of the
walls, ceilings, and floors with a weak solution of sulphate of copper after cach shipment
would bring down very <onsiderabiv the high ate of wastage which now oceurs in a large
proportion of the shiruments.

It is of course recognized that the Lt aud chief cause of loss in green Hmes is due to
the exceedingly rough handling which a large proportion of the fruit receives duving pick-

ing, and in transport to the packing  houses. This could be largely overcome by
effective supervision in the field, and by improvements 1in the methads of trausport.
What is required is all-round effiviency. In wany instances, improvements in the packing

houses are Just as necessary as the crying need for greater care in the picking and  transpor-
tation of the fruait.

lame Ons

The export of these oils during « ve-vear period is us Follows 1 —

Oten of limes, Essential oil of limes,
. .
1914 aes 14,166 1914 .- 34,860
1915 8,657 1915 35,945
1916 eu- 5,950 1916 48,160
1817 10,001 1917 . 45,141
1918 13,876 191x 25,096

The quantities exported. are for the first time expressed in number of pounds weight
instead of, as formerly, in number of gallons.  This is due to  the export duty being - now
payable by the pound instead of by the gallon. The ratio is 8% . to the gallon of oil.
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" The exports of lime products during 1918 are as follows :—

Product. Quantity. Value.
: £.

Concentrated lime juice -l 148,639 gallons 59}596
Raw lime juice cee .. ..., 575,985 . 74,747
Green Jimes ... BN 7,670 barrels 11,904
Pickled limes... ... .. .. .. & . 8
Citrate of lime . E 800 cwt. | 2,744
Essential oil of limes,.. -..; 25,096 . j 5,856
Otto of lmes... . - * 13,676 ., i{ 8,671

£ 163,526

Compared * with the previeus vear, there was a total decresse in values amounting
o £41,373.

CACAO.

The position as regards eacus showed =ome improvement as indicated in the table
el ©
welow :—

1914 8,874
1915 .. 10,810
1916 ... 5,707
1917 3,169
1918 4,239

The vearly crop of cacao cannot be stated with any approach to accuracy, ag it is well
known that a considerable mmount leaves the island surreptitiously. Al that can be
said on this matter is that preduction is considerably in excess of the amount shown by
nificial figures.

Therc appears to be no inersase of interest in this cultivation. Apparently the
planting of new areas iz not contemnplated ub present by cither plunter or peasant.  Without
development work, the outpur must inevitably deeline in the course of years.

COCUO-NUTS.

The falling off in the exports of this product during recent years makes gloomy reading.
The position in 1918 may be due, in part, to the Proclamation issped in March last, prohibiting
the export of coco-nuts, except under certain conditions. - This was done in the interests of
the food supply. Tt is generally held, however, that the reduced exports are mainly due to
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the effects of the hurricanes of 1915 and 1916. If this is correct—and it appears to be so—
it is a striking example of the aftermath of these disturbances on tropical cultivation. At
the close of the year there were signs of an increase of aetivity in this business, but it is
doubtful if the position occupied in 1914 will be guickly regained. This falling off in pro-
duction in practically all the leading exports during 1918 reveals a depressing situation, and
ene which requires careiul consideration on the part of those concerned with the interests and
well-being of the island.
The shipments for the period 1914-18 are given below :—

1914 554,649

1915 506,360

1916 408,007

1917 . 133,234

1918 89,676

MINOR PRODUCTS.

The guantities and values of minor products exported during 1918 are given below -—

Produce. | Quantities. Values.

£.
Oranges . e 1,226 barrels 809
Orange oil . .- 153 b, 49
Bay leaves 21 cwt. 33
Bay oil e .. 627 . 70
Coffee .- ..,.: 15 cwt. 381
Honey ces ; 675 gallons 4056
Vanilla s ...32 796 . 159
Hardwood P . l 213,550 feet 1,712

Hoops .. . ‘, 1,517 bandles 500

Work Connected with Insect and Fungus Pests and their Control.

The insect, fungus, and parasitic enemies of the lime are fairly numercus, but up to the
ptesent time, with a single exception, nao very great harm has resulted from their attacks in
Dominica.  The most serious set-back which the industry received was caused by the outbreak
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of scale iosects in 1802-3, and there iz a strong helief loeally that this was largely
due to the heavy falls of dust which occurred at the time of great ~wvoleanic
activity in  the = mneighbouring dislands of Martinique and 8t. Vineent. It is
thought that the dust caused wholesale destruetion of the parasites of scale insects,
thus allowing the latter to increase to such an extent a& seriously to injure the
trees.  And, in  ‘this connexion, the effect of a considerable layer of impalpable dust
on the soil, seeing that it would not be speedily broken up and worked in, would tend in
orchard enltivation, seriously to interfere with =oil conditions, and thus weaken the
trees, and render them more liable to the attacks of their enemies. As nothing like that
outbreak of scale insects ocenrred lefore or since, it is rather difficult to dissociate the
effect of the rather heavy falls of voleanic ash during the memorable vear of 1902 from that
outbreak.

The snémies of the lime tree in Dominica are well known, and these have been
caretnlly studied by the officers of the Agricultural Department. It may be well te remind
planters that there are also other enemies of lime cultivation without the gates.
Although every precaution is being taken fo prevent their entry, it is net improbable
that. sooner m later one or more vf these pests, which in some countries have caused great
damage to citrus cultivation, may be introduced by some mears, and thus add to the
already long list of dificulties which the planter has to fight against.

The more prominent Jdiseases which are affecting citrus plants in other countries at this
time, and which are not present in IDominica, are :(—

The Citrus Caniker in the United Stutes
Thre White Fly ( Alewrccanthus woglumiz) ;
The Withier Tip of lhines ( Glossporivi limetticolum ).

,The frst named was introduced into America from Japan, and has caused, and still is
causing great damayge. The white fly pest originated in India, from which it has spread to
wmany countries. It is present, and does a considerable amount of injury to orange trees in
the- Bahama Islanls.  The wither tip digease of limes became noticeable in Trinidad last
yeur, where it is said to be now causing considerable damage on lime estates. This cutbreak
lias been investigated by Mr. J. B. Rorer, Mycologist to the Board of Agriculture, Trinidad,
and his report 1s reproduced below for the information of planters in this island. In the
event of this disease reaching 1)ominica, it would be well for lime growers to remember that,
in the matter of remedial measures, anything like effective sprayving of lHme plantations in
this island is practically impossible.

Tug Writaer Trp oF  Limes 1N TRINIDAD.

¢ During July and August 1918 there was a severe outbreak of a divease of lime trees
throughout the eclony, practically all districts being equally affected. Specimens were received
from a large nmunber of ditferent estates, and all showed ** wither-tip 7 in its characteristic form.
This iz one of the commonest and most destructive diseases of limes, though herstofore it has
not been very prevalentin Trinidad. 1t is due to the fungus known as Gloesporzum imetticolum,
Clausen. The fungus is able to attack the voung growth of the lime trees of all ages; in
faot. at the St. Clair Experiment Station it has caunsed the death of a great many nursery
plants of from 6 inches to a foot high, during the past two years'®

*The attacks of the fungns generally appear on the tips and edges of the very young
feuves, but it oceurs also on the leaf-stalk, at the point where the leaf joins the stem, or at
any point in the very young shoots.  The first sign of infection is indicated by a somewhat
wuter-goaked appearance, until the yomng leaves and tip of the shoot are entirely destroyed.
1f the weather is not so damp, the watersoaked appearance is not so proncunced, but the
attacked partis light green in colour at first, and then becowes brown.  Inall cases the affected
shoots wither -up, thus giving-the populdér name to the disease. . When the larger young
leaves are affected they often becone cuiled and distorted, and the infected areas drop out
or become cracked, so that the leaf is punctured with holes. - Only young growing leaves

* "his disease must not be confused with the *Damping-off 7 disease which is very sévere on scedlings
when they are from one_to.3 inches high, and which has ail-ew} ¥y been described in the  * Proceedings of the
A iculmgﬂ Society,” Vol. XV, 1915, pp. 14, 15. *Wither tip’ generally attacks the plants when they nre
a httle older. 5 i : :
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and the yonung shoots apparently can be attacked by the fungus: leaves and shonts that have
hardencd and matured are quite immune to the sdisease.

¢ 1 addition to the leaves and the tender shoots, the Hlowers and voung frait are ver
suseeptible to attack, and on this account the disedse caises a great loss of fruit. Tf the
flowers are attacked, they fall from the tree without setting finit.  When the voung fruit is
attacked, it shows a rough scabby appearance, sl becomes eracked, and genuily falls from
the tree in two or three weeks.

v

¢ After the fruits have hecome half-rrown, they =cemr to he e to furtler attack.
Full-ceown fruit, after having fallen to the wrouml, however, may be attacked through wownls,
and the fungus in this way probably causes a good deal of rotting of the fruit from the time
of gathering until it reachies the factory.

TREATMENT OF THE DIRRASE.

¢ As this disease has Lecome epidemic this year (J918), it is qu'te probable that ander
favourable eonditions it may do even more damige next year, and every one shoull be pre-
pared to combat i, Forsunately. it is cowparatively easy to treat.  If possible, ail the dead
wooad and dizeased eaves shonld be collected and burned during the dry season, and as soon
a5 the trees hegin to make theiv new growth after the raing begin, they should be thoroughly
sprayes] with DBordeaux mixture 4 q--DBO0 1o eve oallon of which shonld he added a
sticker, mnde as follows —

Resin aes 2 o,
Washing soda {erystals)y L 1.,
Water 1 mallon
v, and beil for about ene hony, until the preparation is o clear brown,  Tlos wid
rnke the Bordeanx sprend and stick to the glossy swrface of the Hime leaves.  After the
tirst applivation hus heen made, the trees shonld be watched very carefully us time goes on,
to see whether or not the new growth is Lecaming infected. It infections are found, it woull

he alvisable to make another application of Bordeanx mixture.  The number of applications
necessary cun ouly be judged according to the climatie conditions throughont the growings
pc}:il}d.'

Live TeeEE Bark Borgr.

The fedlowing report by the Eatomologist of the Luperial Department of Agrieulture,
whicl: is based on ohservations of material forwarded from Dowrimiea, will be of interest t
planters, as it emphasizes the great neel of removiag all dead wood from lime felds. By
carefnl  sanitation  of lime cultivation, rmuch sy Le done to control the undesirable
activities of the havk bover

S With  reference to the sample of wood from o freshly killed lime tree sent
Mo J. Jones in December Jast, and forwarded under cover of the Curater’s letter No.
of December 30, 1918, 1 have obtained fifteen examples of the lime tree bark  borer
(Loptostylus pracssrsusy Jrom these pieces of wood, the last of which was taken out of the
cage alive early in this month  From this it will be seen that these insectx have been able
to complete thewr developuient iu the dead wood, and rhis confirms the opinion often
axpressed by officers of this Departient, that the bark boyer lives in dead wood. The original
attack is probably made in a dead pateh of wood, and the feeding of seveval griba in such
a situation may hasten the process of dying of the whole tree.

s Tor the control of this insect, the cleaning up of all dead putches, and the tarring of
thew to prevent reinfestation are recommended. - The early vemoval of all dead trees anct
dead portions of trees which should be burned is also advisable, becanse, us the rearing records
from these small pieces of wood show, large mwumbers of the beetles are able to mature In
dead. lime wood.

“Tiie careful sanitation of lHme plantatious will be of the greatest value in preventing
attacks of this beelle;, which, although exerting very little influence ou healthy tigsne, may
vet hasten the death of a tree suffering from injury or «lisease.’
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Report on Agricultural Instruction at the Botanic and Experiment Stations.

In Jast year’s report it was pointed out that the training of the agricaltural pupils which,
had -Been in vogue for the past ten years, had to he suspended owing te want of assistance.
Pruring the latter part of the peried under review, however, some LeMpOTary asRisranee was
obtained, and the training of the pupils was resumed.

SELECTION oF Prpiis,

even pupil responded to the advertizsement inviting cundidutes to present themselvos
to a competitive entrance examination  which  was  held at the Botanic Station  in
dannary 1919,

At the entrvance examination the pupils were examined in the clement: ry subjects of a
seventlh standard Public School, swhereby some idea of the candidates’ fithess to receive the
agrivnltural conrse of training was fairly well ascestained. . As a vesult of the examinatinn,
furr boys failed o atiuin 5O per cent. of the narks awarded, and were considered bolow the
The three remaining boys showed faiyly gowd knowledge of the
e thadly zelected fur a two years” conrvse of

standard reguired of papil
subjects 1 which they were examined, and we
training in the Department. .

Ixsrnuomion ro Periis.

Chr the abmission of these three new pupils for training in January, the system of
agricultural instruesion giveu to them was similar to bhut in vogue in the Department sipce

PO, and dersiledd in the Apnnual Repomt of 1915-16.

Thi cliief Featuie of this system of training is, that the practical wiork performed hy the
pupils, who are daily emwployed in the gencral rontine weark of thee Botunic and Huperiment
Stations, i< blepded with o certain amount of theoretical agrienltural teaching which they
recwive ‘every Saturday morning it the ehiss roorn from & son to 12 noot.

Tr the course of this class work, knowledge is fmparted to the pupil which will cnabile
it te appreciate thoroughly rhe vessons for the adoption of any given asvicultural procedure,
and 1o read and understand the literature of the suhject so that by the time his training
he is I suech a position that he can further Increase liis knowledge by his own obsers

ex pires
, v T
vatirons and cffo:

Pruring their course of instraction in practical agricultursd operations, the pupils are
abways wider the supervision of au officer of the Pepartment. This detailed supervision of the
field work provides instruction (o the bays to the vecessity of neatness and correet Lleas in
all fieid operations, while the appreciation of the hmportance of careful ohser atious and of the
keeping of corveet records is heing incuteated.

During  the dirst term of - 1919, the following “subjects  comprised the pupils’

trahing -
CLARR WORK.
The Atmosphere aud the gases composing it ; Water and its properties ; the Seed, ger-

mivation, structure of the leaf, stem, root, Aower and fruit ; the theory of grafting and budding
aml other means of propagating plants, pollination and fertilization.

FIELLI} WORK.

Pruning lime tives, dressing wounds, mixing and applying insccticides and fungicides’;
zowing green dressing seeds, budding limes, gud the applying of manures, ete.
The progress wade by the pupils so far, miy be considered as fair. Much energy and
keenness to learn were evinced by thein in all seoilons of rheir duties. It isx hoped that the
usual half-yearly examination cundueted by the Imperial Department of Agriculture will again. .
be reswmed in July next. ) : -



7

PLANT ILEGISLATION.

PLANT LEGISLATION IN DOMINICA.

The first step in the direction of plant proteetion was taken in 1898, when Act No. 3
was passed to provide against the importation of articles likely to introduce diseases amony
plants.  Under the authority of this Act, s Proclamation dated August 27, 1898, prohihited
the importation from Ceylen of plants, sceds. berries, earth, and soil.  This  Act was
suspended by Law No. 9 of 1904, in which provision is made for the fumigation and
disinfection of imported plants, “euttings, buds,” grafts, bulbs, roots, and seeds, and their
packages'; also fruit and vegetables intended for propagation, and not for consmmption as
food.

Under Law No. 6 of 1907, pawer is conferred to prohibit by proclamation the impor-
tation of plants, euttings, bulbs, roots, seeds, or berties, or any earth or soil, or any articles
packed therein, or any packages, or other articles or things likely to he the means of
introducing any plant disease.

A Proclamation dated Febraary 5, 1909, under No. 6 of 1907, prohibits the importation
inte Dominica of all plants from 1lutch Guiana which are iikely to be a means of introdue-
g disease from thai comntry

A Proclamation dated October 26, 1910, proliibits  the importation of banana plants
amd suckers from all ecountries of Central or South Ametica, and from the island of
Trinidad, also of covo-nuts in husk and all growing plants or parts of plants of coconuts, from
Cuba, Jamaica, Trinidad, and all countries of Central or Sonth  America.

A Proclamation dated Angust 7, 1915, prohibits the fmportation of vitrus plants and
citrus hudwood from- the United States of America.  This is superseded by a Proclamation
dated Ucetober 9, 1916, which applies to citrus plants, citrus budwood, or sitrus fruit, or
any parts of such plants, from the United States of Awerica, Cuba, Jamaica, Haiti, SRan
Domingo, and Porto Rico.

A second Proclamation of the same date restiicts, under certain conditions tha entry of
racted plants from the conntries pamed in the ahove Proclamation.

A Proclamation dated October 29, 1917, prohibits the importation of seed-cotton or cot-
ton seed from all countries or places outside the Colony of the Leeward Islands, save and
except from some othor Presidency of the Colony or from the Colony, of Tiinidad and
Tobago and its dependencies, or from the Colonies of Grenada, St. Vinvent, and St. Lucia,
provided, however, that small quantities of cotton seced for experimental purposcs may be
imported into the Presideney of Dominica, on the written permi-sion of the Superintendent
of Agriculture, on such terms and conditions us he may prescribe.

A Proclamation dated March 8, 1919, prohibits the importation from any country, save
and except the island of Montserrat, St. Lucia and Grenada, of any Citrus plants, or parts
thereof, including the fruits thereof, as these are likely to be a means of introducing the
‘plant - disease known as ° Blossom Blight’ and * Wither Tip Disease.” It is, however,
allowed that the Curator or Agricultural Officers shall bhave the power to import for
scisntific purposes auything shus prohibited, on his making a report of such importation for
e information of the {Foverior.

A Proclamation dated Muarch 8, 1919, prohiibits the importation from the islands of
Trinidad and Grenada of growing and sprouting coco-nuts, as likely to be a meaus of intro-
ducing the plant disease kunown hitherto as ¢ Root disease of coco-raits ' but to be called in
future the * Red Ring diseasc of coco-nuts.’

With regard to the export of plauts, it is only necessary to state that such cannot be
admitted into the UTnited States unless accompanied by a certificate  showing that they
have been inspected by a duly authorized official, and found free from injurious plant diseases
or insect pests,

Persons wishing to export plants to the Vnited States from Dominica shou'd notify the
Curator of the Botanical Gardens, who will arrange for the inspection, and the issuve of the
necessary ocertifontes.

The importation of niirsery stock into the [nited States by mail is prohibited.
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Plot Experiments With Orchard Cuitivation.

Cacao.

A number of manurial plots in cacao cultivation have been carried on at the Dominica
Botanic Gardens for the past nineteen years. - These have proved highly interesting, and though
by necessity the area under these trials is limited, the results, in spite of defects incidental
to thie class of experiment, have afforded to planters and scientists broad general indications
of the main requirements of cacao cultivation in this island.

In discussing the subject of plot experiments, it may be stated at the outset, that accurate
results such as are supposed to be attainable in sugar-cane cultivation, and with other annual
creps such as cotton, ete., are, under present conditions, unattainable in the case of orchard
eultivations.

In the matter of cane experiments, a single catting of the ripe canes, their weighing, and
the subsequent examination of the juiee, complete the investigation. In regard to cotton,
a few pickings and weighings within a limited time close the work, and in the case of root
erops, the lifting and recording of the weight of the rhizomes or tubers are guickly and easily
carried out. That is, persons connected with the plots may be very buey during she ripening
period of the product under investigation, but all the work can be carried out within a few
weeks, and in some instances, within a few days.

Very different is the work of recording the yields in orchard cultivation. In these eases
the crops are coming in practically all the year round, and unless the persous earrying them
on are keenly interested, the routine is apt to become monotonous, which may lead. to indif-
ference and the making of mistakes on the part of those entrusted with the work of recording
the yields.

in the early years of the Lwperial Department of Agrienlture, several attempts were
made toobtain information by co-operating with planters in carrying on manarial experiments
on estates, but in every instance these failed, owing to the difficulty of keeping records, which
in cacao cultivation amounts to twelve or fourteen pickings a year, and in limes, to sixty or
more collections during the same period. The close supervision required over labour engaged
on the plots, and the measuring and recording of crops are such that no mansager of an estate
can be expected to undertake them in addition to his usual manifold duties.

On the starting of the manurial plots in Dominica in 1910, it was pointed out that fields
of cacac were wsnally made up of various strains, some of which were good and others indifferent
bearers.  This was done with the object of advising the planters aiways to select seed for
sowing from the prolific strains. The full significance of this variation in yield of individual
trees, and its effect on maunurial experiments were not cowpreliended for some - years later,
indeed, not until the remarkable set of experiments with cacao were undertaken by the
Agricnltural Department of Trinidad, when it was found that what. is termed the natural
vield of individual trees cowld very seriously disturb the manurial experiments, that is, the
accidental grouping of high yielding trees within the area of a plot or plots would give mis-
leading results as to the particulur value of the manure or manures used, and vice versa inthe
case of low yielding trees,

In order to eorrect this error it was suggested that the yivld of the plots should be known
for’ some time before the mantres were applied, and the practice of recording the yields for
three or four vears before the manurial plots are started, appears to be now followed in Trinidad.
No doubt this practice, preparatory to the carrying on of mannrial experiments, will do soine-
thing to smooth out errors, and assist in the production of niore reliable information, though
far from exact, than any hitherto recorded. :

1n the attempt to obtain even approximate results it is necessary to repeat the series of
experiments several times, also to carry them on for a considerable nunber of years. Short term
wanurial plots in orchard cultivation may be very misleading. R

As far as erop returns ure converned, short term plots to which mineral pitrogenous
1ianure: have bLeon applied, will give the highest vesulte, but a few years of this treatment
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will leave the soil and the trees in a poor and unbalanced condition. In this connexion
it should be remembered that it is as easy for a manager of a tropical estate, by following an
unsound system of manuring, practically to ruin a soil and to make things impossible for his
successor, as in bygone days the English farmer, for the same reason. could prevent his
successor iu the tenancy from making a living out of the land.

This question of natural yield of eacao trees s one that would require very careful
examioation in Dowminica.  As is well known, the climate of this island is only a second class
one for the higher types of cacao, snch as the Criollo variety. Tt is only the Calabash
and hardy strains of the Forastero viriety that sucesed.  ‘The Criolls variety, and the best
strains of the Forastero ure more prone to disease than the former. (Generally speaking, in
cases of attack< by canker (Phytophthora faberi), many trees are asually abnormal bearvers
for the longer or shorter term of their diseased exisience.  Unless very carefully examined,
it might follow that the natural yield in a numnber of cases might be affected by the abnor-
mal bearing of & number of diseased and dying trees. It is possible, unless great care is
exercised, that th: so-called ‘natural yield " of cacao trees wmight lead to greuwter errors in
manurial experiments than the gene:al acceptance lor plot purposes tha: all trees are
average beavers. It will be seen that the prevalence of canker is likely to provea
disturbing element in all cacao experiments, both in reganrl to the determination of the
natural yield, and again in the manurial experients.

The presence of canker would also operate in auother direction. 1In some cireum-
stances cousiderable numbers of {full-geown, or nearly full-grown, pods are attacked and
destroved by it In Dominica the proportion of pods so destroyed i= always larger, in
fact it may  be sid to be chiefly confined to varicties which yield Ingh grade vacao. The
accidental grouping of such kinds in a teld devoted to plot experiments would iutroduce
another disturbing . eloment. 1t may of course be argued that, if eanker of the frees
produces abnormal bearing, especially in the Criollo variety, and if the same canker also
destrovs a large number of pods of the same kind, that one balances the other. Byen if this
could e proved to be near the truth, it would be diffieide to ascept such a solution in any
well regulated experiments.  And there is another disease at work known as brown rot,
which takes a toll of cacao pods, the attacks of which wmay be very unequally distributed in
a plantation.

Another disturbing clement in  cacao experiments is the presence of rats.  In spite of
efforts to keep them down, they usually suceeed in exacting a cousiderable toll.  And again,
the atracks are often nwnequal, that is, the rodents way exhibit a preference for individaal
trees, or for groups of trees in cerlain parts of the tield. To sce extent the losses undey
this head conld be followed up Ly collecting the attacked poils and caleulating the amount
of beans  lost.  But it is doubtful if this is done in any of the experiments of the present
day. The yields given are those of cacao actually collected and suld, and it would probably
be nnwise Lo infroduce any form of caleulating erops in addition to the actual crop gathered.

Diuring the progress of experiments, losses may also be «due to pilfering, which is so
common in the West Indies. 1t is clear that the plots which sutfer most in this respect
are those which are =0 situated as to offer opportunities with the least likelihood of
detection,

Though the losses from various causes are common on  estates throughout the West
Indies, it is clear that the effect of a single cause might affect plot experiments, especially
in the case of a single series, and that a possible collective effeet would make this work very
misleading -

Much  might be done to control canker in plantations by spraying. Information on

this matter may be found on referring to the spraying experiments in Trinidad, which show

" the heavy losses caused by canker, and their possible etfect on plots. Also the variation

in yield of seedling trees might be overcome to some extent by making experiments with

budded -or grafted cacao, that is, with a single variety instead of many warieties as at
present. - It is nundsrstood that this is being done on some scals in Trinidad.

Lamxs.

Plot experiments with lime cultivation also presents difficulties, though these are fawer
than in cacas cultivation. The lime is a hardier plant than the cacao,” and a free bearer



20

PLOY RXPERIMENTS—LIMES,

gnider sound cultivation. Further, the lime shows very little variation from type. The
great heaps of fruit which may be seen on large estates during the height of the ciop are
remarkable for uniformity in shape and size.

But ever hardy and uniform lime trees, when grown within the sinall space of 2 acres,
do not behave alike, as a reference tv the published records will show. The eight plots
were planted on the same day, and received the same treatment for three yvears. - During the
past fwo years manures have been applied, buf. as seen in the early stages, equal manurial
treatment does not produce egual results. A reference to  the two control plots which
receive ne manuve, shows in the second year of bearing a difference of 50 per cent. The
complete manure plots also show the same wide differences, which continue in a s ightly
less degree throughout the series. Even with young cultivation there is no definite or
equal starting point.

For cxperimental purposes, it may be said that these differences can be calenlated and
aliowad for ; but, even =0, who shall say that the influences now operating will be con-
fmumwly felt throughout the experinvents which may be earried on for Ewenty or shirty
vears

Tou what cause or causes are these variations tu yield due ?  3oil conditions appear Lo be
egual, but the special examination of the soil of each plot, though intended, has not ves
been possible.  In the matter of exposare to wind, the low yielding plots appear to be best
prolected, ax they ure to some extent inside plots, as far as the direction of the prevailing
wind is coneerned. And thid matter of exposure will not be. continuous. it is being
aritigated vearly as the wind-belts devedop.

A close examination of the field does something to reveal the caisse or causes of the
iiscrepancies in vields,  Fhe plots in their third year were hadly attacket hy scale inseets,
This 1s wsual amongst young enltivations. umler the conditions of the Lecward Coasth,
and - is termed the critical stage in the life of young lme trees. Remedial mneasures
were applied, and the trees recovered.  But the low yielding plots of today are thoze on
which growth has been the poorest, and amongst which scale insects and the re ssulting black
Llight atill tinger, thoush gradually being overcome. It is evident thar the Aecrense in
viell is due in part to the attacks of scale Insects, and that these attacks are again due to
unfavourable soil conditions.  To put the matter briefly, onethird of the sail of the 2 acres
of experimeutal cultivatiow shows considerable  variation frome the rest. To the present
this variation has operated against the well-heing of the trees. It will be interesting to
watch the plots carefully, and to obiserve the cffects ol good culbural measures, and the
application of manures on what appear to he delicient snils.

Another difficnlty and cause of loss in lune fields is the effect of torrential rains iw
u web country like Dominica.  When these ocowr ab the height of the erop,. large numbers
of truits are sswept away, il to the drains, then to the streams aud river , and finally to
the ses.  There s romn  for inzennity on the part of planters to devise methods for pre-
venting this loss, or part of it. At present most attempts fail, as the arrangements at out-
lets of «drains to collecet the fruit are speedily biocked by the debyis of the fields, and are
either carried away, or if nor, the water rushes over the obstacles and Hlonts away the limes
with it. The annual loss of fruit in Pominica during a2 wet season ix very consideiable
Losses froru this cause may posshbly affect the resalts of manurial experiments, as it is
probable tlme the heavy bearing plots woeuld lose the most fruit.

The piifering of lmes, both ripe and  green, is also another serivus ditlculty., With
sreen Hines selling at 20s. to 25s. per barrel, the incentive to steal is very great, a third of
a barrel, obtained sometimes with ease, giving the same results in money as o week’s work.
At the Experiment Stution it was hoped to gather all the erop as ripe limes, -Owing to
theft, this was found impossible. As a-measure of defence the green limes have now to be
picked for sale. It will again be seen that the crop results of plets which offer the best
opportunities for theft may be considerably confused by pilfering.

There ure other minor pests and diseases which take toll of orehard cultivation, and
there is alse the experimental error which can be ealenlated, and the human errer which
can not.  Lisbility to mistakes in recording and-mednsuring -crops is much greater in orchard
experiments than with annual erops. - In lime cultivation, from sixty to seventy /pickinge -
have to be nade during a season, and recorded, anid the work has often to be carried out
under the most miserable conditions of weather. - Tu the case. of the twenty-one plots of
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jime cultivation at the Experiment Station, this mcans from 1,260 to 1,470 separate meas
urements and records in the course of a year.

There are undoubtedly considerable difficulties to face in carrying on orchard experiments
in the tropics. This work calls for close and sustained interest on the part of those respon-
sible for it, in fact, interest in it should grow with the years. These experiments do not
fall into the same category as those with annmal crops ; neither are the difficuities in connexion
with erchard plots so readily overcome as in the case of sugar-canc aud TOOt CTOps. In spite
of the present day defects, these investigations should be extended, and at the same fime
every effort possible should be made to overcome present inequalities with a view of adding to
the reliability of the results.

Maxunial EXPERIMENTS.

Consideration having been given in the above notes to some of the difftculties experienced
in carrying on orchard experiments in the West Indies, it may not be out of place also to
refer to the manurial treatment, and to enquire as to the object and aims of those
experimenls. /

It is very evident that when wanurial plots are to be carried on for a number of years,
possibly for a generation, great care and thought are necessary in laying down the treatment,
and it would appear that to the present this has not been always the case, with the result
that some of the experiments do not seem to he dirceted towards the attuinment of any
definite or useful end.

1t would appear that experiments in orchard cultivations in the West Indies could be
considerally advauced by following the methods of citrus growers in the TUnited States, and
in islands like Cuba and Porto Rico, who act, and no doubt correctly so, ou the basis that
all soils which ave expected to yield heavy crops over a long period of years, as in vitrus
growing, requive a complete manure anunually, of nitrogen, phosphates, and potash.

The acceptance of this sound policy of manuring would revelutionize plot methods in
the West Indies, in which piace considerable and altogether undue importance is attached
to experiments in which one or two of the three primary plant foods ave left out.  In the
light of our present day knowledge of the soil and plants, it is diffieult to account for these
methods, end it is far frown clear as to what is the ultimate aim in carrying on manurial plots
of this character.

Too much stress cannot be laid upon the fact that, in orchard cultivations, the same plots
will be in continuous use, may be for thirty o1 forty years or more. In experiments with
annual crops this is not the ease.  These can, and probably are, moved to new grounds from
time to time. The maintenance of the fertility of the soil, and the well-being of the
plants beiug of higiost unperlance, it is disappointing to tind that 50 per cent. of the
experiments as Jaid down must result, 1n the counrse of years, in semi-starvasion of the trees.

A referrnce to the wmanurial sxperiments as carried on in the seversl West Indian
colonics will show an extraordinary variety and range of treatment, so great in fact that
instead of interesting the planter, the supposed beneticiary of the investigations, the work is
by far more likely to result in his nneoncern, or, if he studies the matter, possibly his
bewilderment.

it may be interesting in this connexion te refer to the series of plot experiments as
carried on at the Dominica Experiment Station. When comnpared with work of this kind
in other colonies, they are comparatively clear ard simple, but even in this limived range,
there appears to be a number of defocts incidental to the present trend of thought on the
part of those who are responsible for laying out this eclass of work in the West Indies.

First on .the list is the complete manure plot of .organic wnitrogen, Thomas’ phosphate,
and sulphate of potash, a very necessary experiment in any series. But even in this case
the question arises, whether the festility of the soil can be maintained by this treatment at
a sufficientty high standard to grow healthy trees and to yield good crops over the lifetime
of a lime plantation, that is, possibly fifty or sixty years. The humus guestion cannot be
overloclked. . As the trees cover in, there will be a lessened growth of weeds. ‘Will these
prave sufficient, in conjunction with the small amount of organic matter applied yearly, to
maintain the humus content of the soil without which we are told s high state of fertilivy
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cannot be expected ¢ That the above treatment will keep up the fertility of the soil for =
few years may be accepted as proved, but whether under the conditions of g lime: plantation
it. will do so indefinitely, has not yet been shown.

To the practical man thee xistence of the doubt expressed above at once suggests an
alternative experinient, that is, u cowplete manure as stated, one year, and an application
of pen manure or mulch at the rate of from 5 to 10 tons per acre, the second year. There
appears ¢ be uno sound reason for the preseut rigid adberence to annual and often
inadequate applications of certain fertiiizers, when the extension in some cases to hiyearly
treatment would udd to the interest and value of the experiments.

The next plot un the list is the control or no-manure plot. Tt exists in all series of
orchard and other experiments, apparvently with a  view of sustaining our interest in the
valae of fertilizers.  As the years pass, the widening dilference in erap returns between the
treated and nntreated sections is held to be indisputable proof of the efficacy of manures,
aud to be the chicf means of conviteing those of lLittle faith in this respect, that it pays

to apply them.

While control plots may he necessary, and even haruless in annual ov other short term
experiments, their presence in a series of orchard and long tern plots is not so easily defend-
ed. Iy time, these will be starved cultivalions in the midst of more or less healthy cultiva-
tion.  They may becnme centres of disease from whicl the healthy plots will be constantly
wenaced.  Their preweuce will be the negation of everything that lias been written amd
said in favenr of intensive cultivation, aud thers is s0 much starved lime cultivation
to be seen in thix isbael that  one wonders if it is necessary, for the sake of con-
vineing planters, to reproduce those conditions in a series ol mannrial plots. Would
it not be botter tu ~eck justidcation, if needed, for applying nanure aad CaTrying
o sound  cudtural nessures in a  fertile soil, in lreaithy trees, and in unod returns
per avre ¥ Convietion that manures are useful might be songht for in guod results
alone, rather than in measuring the difference in crop vields between good and poor culti-
vation=. To the pre-eut, plot experiments with trees appear to have sutlered by leing
Lased uper what has been found necessary atud uscful in carrving on this line of work with
anunugl evops.  The difference between arable and orchard  cnltivation does 1ot appear to
have been sufliciently noted.  Expeviwents with the fofmer are transient, and -end with the
season, and can be repeated at will on the old or new ground ; the Jatter are permanent, and
the treatment once echarksd upen cannot -he changed withont crcating many difficulties,
amd feaving o number of residual effects in operation.  To put the ipatter briefly; it appears
to be o pity that conirol plots are still considered necessary in every series of experimente.
In orchard plots at least, there are other ways of showing the value of manares instead of
by ecmparison with control cultivation.

H

The third plot of the series receives wulch at the rate of 5 tons per acre.  In the cacae
experiments muleh has proved of high value, and it will be interesting to watch if this is
contitned in the lime plot experiments. . lanters have long beon advised 1o utilize every
form of mulching in their cultivations, as a safe and certain means of keeping up the fer-
tility of the soil

Plote Nos. 4 and 5 are treated respectively with nitrogen and phosphates, and nitrogen
and potash.  In neither case does there appear to be any particular object in view. The
wataral and probably correct inference is, that the application of nitrogen and phosphates will
develop considerable energy in the plant, and thereby create a grester dewmand for potash,
than the natural rescources of the soil are able to furnish. Theoretically there may ha suffi-
vient potashin the land, but in practice, the amount available for plants is small. Conse-
quently, in these sections there will be a suffiiency of certain kindsof plantfood on the one
hand, and a deficieticy on the other.  LUnder such treatmeunt, the soil and the plant may be:
come unbalanced, as they are known to do when large applications of nitrogen from  minetal
‘sovrces are given vver a. period of several years, and putash and phosphates withheld. This
i<-clearly seen in the potash and. phosphates manurial plot of -cacao in the Botanic Gardens.
Owing to lack of nitrogen, it is a starved plot. Similarly with the nitrogen -plot of encao,”
the yield is below the complete manure pint, owing to lack of potash and phosphates, it is
probable that plants growing  under these conditions are ‘more teuly -starved plants than
those which are unmanured and depend upen the natursl resources of the soil onty., [

Under present conditions, a considerable aren [is taken up with- mannrial plots in grider
to'show what competent planters already understand, that is; that partial treatment with
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fertilizers will in the long run result in reduced crops when compared with the returns of
plote which reveive complete manvres. And the elfect of a lack of plant food could, if
considered necessary, be amply and impressively demonstrated by a series of pot or hox
cultures with plants. If the object of these experiments is to find out the best means of
maintaining the fertility of the sail over long periods, to grow hezlthy trees, and to produce
good erops, anything short of the application of a complete fertilizer annually is o waste of
time. A sound system of treatment which will produce 300 harrels of limes per acre per
vear, and maintain the soil and trees in a proper conditiop, will convince those planters
Who are interested. Thorefore, the furnisbing of a table showing gradations in yield from
the control, through the semi-starved, to the fully manured plots, would not appear to be
vequired in these days.

The adoption of the formula of American citrus growers would put an end to these
indefinite and fragmentary experiments, and allow of the admission that all soils which are
expected to yield heavy crops should receive a complete manure annually. Experiments
with a view of finding the hest form of furnishing the different manures, together with
greater attention to the humus question, and the adoption in some cases of bi-yearly methods
of treatment, would appear likely to lead to more practical results than any that ean be
expected frow manurial plots in their present foxm.

Experiment Statien.

This Station was started in April 1913, and the irst planting of limes was made in
June of the same year. A statement showing the expenditure and receipts during the six-
year period is given below ;—

{
j Expenditure. | Receipts:

B —

£ s d

‘ £ = d l

1913-14 i 50 0 0 | 17 9

1914156 ... ... e e 0l 611

1915:16 o e ; 120 0 © % 8% 9 10

1916-17 . . ‘ 175 0 0 | 121 2 11

1917-18 ) . i; 75 0 o | 18012 2

191819 i 200 0 O % 233 12 &

Cost of manures to date .. ., 60 0 o | -

Grant  for draining from Special F ‘

Services ven ? 48 8§ © t .

Hesd lahourer’s house .. .. ’F 0 o O

Shed for housing mill, ete. ... 3 160 0 .0
i£1,068 3 © i£. 700 8 1

Supervision, always a considerable chavge, bas cost nothing in this instance, the work
having been done by the agricultural officers. A fair amount of assistance has also been given
by the two or threw sgricultural pupils who have been under- training durifig recent years.
These were from time to time engaged in sowing green dressings, in applyisg wmanures,
pruning trees, and other work of a light character. .
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A grant of £48 34 having been mwede by the Commissioner of Agriculture to -effect
cultural improvements, it was possible to dig & length of many. thousands of feet of drains
in the lime and cocomut plots, and alse te drein and prepare a further 2% acres of land for
planting in limes with the rains. This grant was o useful and timely one. It has served
to put the bulk of the cultivation on = sound basis at onee, instead of by gradual work
extending over a number of years. .

The building of a shed te house a mill, etc., also marks the first step towards the
provision of s small factory for dealing with the crop of limes. When this is done, it will
be possible to train the agricultural pupils and eadets, and if desired, alsc other young men
who may arrive in the island for the purposc of acquiring land to grow limes, in the work
‘of cultivating Yimes, and preparing the products for market. Given o small factory, the
Agricultural Department would be in a position to offer a course of practical instruction to
young men, commencing with the sowiug of the seed, and ending in the manufacture and
shipping of the prodncts of the lime. Tt is essential that young men should be taught the
great need of efficiency iu the field and in the factory. Under present conditions, pupils
sometimes receive their initial treining on estates on which there is a low standard of cul-
tivation coupled with old-fashioned methods of dealing with the erup. A young planter
will certainly improve his chances of success if he is soundly trained in the best methods
of growing limes, sud of preparing the products for market. -

During the six vears of its existence, the Experiment Station, as far as the disposal of
the crop is concerned, has been in the position of a small grower, that is, the ripe limes have
hed to be sold in the open market at the current rnling prices. For purposes of record, a.
table has been prepared which shows the local market rates for ripe limes per barrel of fruit
since 1914-15 : —

{ No. of barrels of Rate per
Year. ! fruit. Awmount received. barrel.
| I
i £ s 4 s 4.
191415 ... ... 222 61 1 5 5 6
L .
1915-316 ... f 515 8 9 10 5 6
1916-17 ... .. t 541 [ 121 1 1 1 5}
1 :
1917-18 ... - 6549 | 180 12 2 i 5 63
191819 .. .. .- f 1,070 221 2 & | 4 13

At the end’ of 1918-19, 10 barrels of green limes were sold, and these account for the -
difference - in the number of barrels and the total sum received, which is given on ancther

page.

As thne goes on it shonld be possible for the Experiment Station to sell a fair propor-
tion of the crop as green limes, either locally or by direct shipment to New ¥York, A good
deal has still to be learned in regard to the handling and packing of limes, and a carefully
directed investigation by the Department should, in due course, yield much valuable in-
formation on this important matter.

ManvriarL ExperimesTts wrre Liues.

The main manurisl experiments now carried on sounsistof five plots, three times mp@ted,f
two series with young limes, and one series with old limes. They =re as follows ~— -

A—Complete manure of nitrogen, phosphates and potash. -
B—Control. . No manure. . i

C—Mulch of grass, & tons per acre.

D— Nitregen and phosphates.

E-—Nitrogen and potash.
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The yiclds of these plots, in barrels of fruit, duving 1917-18 and 1918-19, are given
below i

Two YVrary Resvrrs oF MANURIAL EXPERIMENTS WITH LiMeEs.

ORIGINAL SERIES,

Trees planted July 1913.

A. B. C. . E.
Complete Control, Mulch, Nitrogen and | Nitrogen and
. Bize of manure, phosphates, potash,
Year.
plots. s i g = o - & w3 @ = s
! = = =2 5 = 5 2 | 3
% |3 ”?1. S = - = ! 2 .:i § E
g | & B g 5 5 * g 5 | 8 | %
——— - |__ ———.:; N |-
1917-18} § acre; 153 ; 63 14 | 56 23% 95 24 | 98 73 t 31
1918-19 }acre | 59 l 236 .46 | 184 684 | 274 | 583 | 235 341 1 137
’
DUPLICATE SERIES.
Trees planted July 1913.
A. B. E C. D. E.
Complete Control, Mulich, Nitrogen and | Nitrogen and
Size of manure, phosphates, potash,
Year.
plots. = s 1 o= g o . s < s .
= f 2812 E 1R 8RB
E . B ! E | B & 5 g E B Y
, ? _ o |
1917-18! § acre. 63 27 104 41 | 18 72 63 = 27 | 10§ 43
i |
1918-19; } acre., 35 140 221 ¢ 89 42% 1 170 30 120 3 384 154
I L Ah i
TRIPLICATE SERIES.
0ld Trees planted 1893,
A. E. c. D. E.
Complete i Control, Mulch, | Nitrogen and | Nitrogen and
Size of manure, | i phospliates, potash,
Year. o o , !
plots. 3 51 as & “w 8 e ; = s
218 =8 & &8 2 /§8132 &
—— ——
1917.18|f acre. | - 45 180 30 120 25§ | 103 | a7} 110 23 92
’ i ;
| i : . i
1918.19j } acre.| 60 240 ;| 32} 1129 23 92 | b2 210 | 34 136
- i | 1 ) !
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1t would be unwise to attempt to draw any conclusions in orchard cultivations from the
results of a series of plots on a two-years’ term of manurial experiments, but this need not
prevent considerafion of the yields of the pluts collectively. Theten plots of young limes,
which cover an area of 2% acres, were planted in July 1913, and arve therofere, at the end
of Marel: 1919, five years and nine months old from the time of being placed cut in the field.
The crop returns during this period are as follows :—
191718 1374 barrels or 65 harrels per acre

1918-19 4343 » 174, o

These returns are very high from trees which, during their third year, sutfered severely
from attacks of scale insects, which led to the growth being retarded over a period of some
months.

This experiment, reviewed from a collective standpoint, shows that lime cultivation can
be established on coast lands within six yeurs, and more than average returns obtained. Many
of the lime fields in Dominien take from  ten to twelve years to become established. The
cost of establishing an acre varies somewhat, but if £50 is taken as an average figure, it would
appear far better business to sperd £10 per acre per year over five years, than to cxpend £35
per acre per year, the usual course, over a period of ten years. The reply to this suggestion
is . that many planters bave not the money to allow of the best course being followed, but
those who can spend the necessary amount may in future overcome the long period of waiting
by adopting intensive metheds of cultivation.

Experiments with budded limes are also in progress.  In this section there are two
plots, each } acre, of common limes budded -n Sour Orange stocks, and one plot of the
same area of spineless limes on the same kind of stock. Adjoining this is a plot of ordinary
seedling limes for comparison. During the past two years the trees in each section have
Teceived a small dressing of organic nitrogen at the rate of 4 cwt. per acre. One of the
budded plots was grown with Tephrosia as a green dressing, the other in the usual way with
weeds and grass, which was weeded ceccasionally ; the spineless limes had a green dressing of
horse beans, and the seedling limes were clean-weeded. Now that the trees are closing in, it
is proposed to discard the green dressing and apply a complete manure annually.. The erop
yields of the plots for two years are as follows :—

Two Yrears’ REsULTs oF ExperIMENTS CONDUCTED WiITH Srixsiess axp Common LiMEs,
Buppep o Sovr OraxGE Stoass, avn wity Common SrepriNe LIives

PraxTeED JUiy 1914.

SPINELESS LIMER BUDDED ON SOUR ORANGE STOCKS, GROWN WITH HORSE BEANS.

et e 5
| Actual yield in barrels |Calenlated yield in barrels
Year. Size of plot. I' per plot. ) per acre.
191718 ... 4 acre | 84 34
1918-19 ... 4 acre : I8 72

COMMON LIMES BUDDED ON SOUR CRANGE STOCKS, GROWN. WITH THEPHBOSIA.

: -
! Actusl yield in barrels | Caleulated yield in barrels
Year. i Size of plot. per plot. per acre.
- |
1917-18 ... % acre . 831 ‘- 33
1918—1? een s 3 acre : : 34% : 139 .
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BUDDED LIMES.

COMMON LIMES BUDDED ON: SOUR ORANGE STOCKS, @ROWN WITHOUT GREEN DRESBINGS.

l Actusl yield in barrels | Calculated yield in barrels
Year. } Size of plot. per plot. ; per acre.
- — g.__ e ——
1917-18 ... £ acre 6 | 24
o189 3 acre 133 ; 54
COMMON SEEDLING LIMES CLEAN-WEEDED.
i T =
I! 'i Actual yield in barrels | Calewlated yield in barrels
Yesar. j Size of plot. y per plot. ‘ per acre.
1
| | |
E I |
191718 . . E } acre | Nil i Nil
191819 .. j } acre g 163 ! 67
l

i

) The results show clearly the tendency to early bearing which is characteristic of budded
and grafted plants; but whether this 15 an advantege in the case of limes remains to be
shown. Early bearing in thie case tends to arrest growth, stunts the trees, and may bring
sbout a state of ill health unless the trees are highly manured. Generally speaking, it may
be said that budding is the first step in the direction of intensive cultivation, and full advan-
tage of its application will not be obtained unless intensive methods are applied throughout
the lifetims of the plants.

The second point brought out is that a green dressing like Tephrovia, which affords a
good ground cover as well as lateral protection over a period of two ~years or more, is. very
belpful to limes in their early stages.

The  crop returns from the three plots of budded limes placed out in July 1914 were,
in 1917-18, when between two years and nine months, and three years and nine montha
-after planting in the field, at the rate of a little over 30Q barrels of fruit per acre.  The
following - year, 191819, the three plota of budded trees and plot of seedling limes, making
in all 1 acre in extent, yielded 84% barrels of fruit. These are remarkable instances of early
bearing.
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RECEIPTS AﬂD EXPENDITURE.

Details  of Administration.

EXPENDITURE, RECEIPTS, ETC.

EXPENDITURE.

The Votes for the Agricultural Department for the year were as follows :—

£ s D
Salaries, Curator, Assistant Curator and Foreman 477 0 0
Travelling expenses - JN el . - 50 0 ©
Maintenance, Botanic Gardens - . 280 0O O
Cultivation of saleable products .- . . 260 0 O
Fumigation of imported plants e 3-0 -0
Maintenance, Public Gardens - cen i85 0 O
Purchase of special manures s 50 0 0
Printing reports, ete. JU e ves 40 ¢ O .
Cacao Prize Holdings Competition . o s 256 0 O
Experiment Station . - 200 0 O
Purchase of vegetable seeds ‘e- en 3 0 0
Trial shipments of fruit C e 20 0 0O
Field experimeuté e e 20 0 0
Chemicals and apparatus as cee vee 56 0 0O
Telephone rental e i ees © e 8 0 .0
Contingencies . . s . 10 0 0
Total ... . £1,650 0 0O

The actual expenditure during the year under the above heads was £1,313 17s. 11d.
The grant to meet the cost of traiming agricultural pupils was £199, of whick £80 ls 7d
was expended. The total gross expenditure was therefore £1,393 19s. 6d.

RecEipPTs.

The receipts under the various heads were as follaws 1

£ 8 D
Cacao P . .- cae 292 5 2
Nutmegs - cen - e e wes 70 14 10
Plants ae e . ae s 7919 9 .
Fruit - 24.°7 9
Limes P e e s ——- cer 283 12 8
Kola nuts . vas . - . 19 18 0
Vegetable seeds ... . . s eee . 20-2 9
Miscellaneous . ... 610 /8

CTotal e e e £747 11 7

it -
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ADMINISTRATIVE.

The total cost of the Agrienltural Department dJduring 1918-19, was therefore
£646 Ts. 114

The sum of £48 3s., the last of the Special Grant from the British Government for
Agricultural Services, was, by permission of the Imperial Commissioner of Agriculture,
expended in effecting cultural improvements in the Experiment Station.

STAFF CHANGES.

Mr. . A. Jomes, Assistant Curator and Chemist, severed his connexion with the
Colonial Serviee in December, after ten years employment in the Agricultural Department
of Dompinica. At the end of the year no permanent appointment to the post had been
made.  Under present cowlitions it is being found very difficult to obtain trained men in
England for filling agricultural positions in the tropics.

At the end of November, Mr C. A. Gomer, Manager of the island of Barbuda, was
appointed Acting Assistant Curator,

B. J. Paul, oversecr in connexion with agricultural instruction, left in March in order to
take up a position in the Agricultural Department, St. Lucia, and J. Le Blane, senioxr
agricultural pupil, was selevted to fill the vacancy.

CORRESFPONDENCE AND DISTRIBUTION OF INFORMATION
ON AGRICULTURAL MATTERS.

During the year, 726 communications were despatched from thoe office of the Department,
and seventy-nine minute papers were dealt with., Sixty two copies of the various issues of
the West In ficn Bulletin, and 160 of the Annual Report on the Agricultnral Department for
1817-18, were distributed free of charge to leading planters, officials, and others in the island.

A considerable number of planters and others desiring information on agricultural matters
calledd at the Gardens during the year. .

A number of new books were added to the Library during the year, and the publications
of a nnmber of Tropical Agricultursl Departments were duly received and bound. The
opportunity is again takew of thanking those Departments who kindly forward their
publications.

PLANT AND SEED EXCHANQGES, FOREIGN AND LOCAL.

Contributions of seeds and plants were received from the following : the Imperial
Comnmissioner of Apriculture ; United States Department of Agricultnre ; Botanic Gardens,
Buitenzorg, Java ; Botanic (Gardens, Caleutta ; Ministry of Agriculture, Cairo, Tgypt ; the
Agricaitural Departments of Trinidad, Grenada, St. Taicia, Montserrat, Antigua and 3t Kitts;
and from the Hon. Dr. Nicholls, C.M.G.

Seeds and plauts were sent to the Linperial Commeissioner of Agriculture ; Royal
Gardens, Kew ;. United States Department of Agriculture ; Botanie Gardens, Buitenzorg,
Jave; Ministry of Agrieulture, Cairo, Egypt; Station Agronomique, Guadeloupe ; and the
Agricultural Departments of Trinidad, Jaumaica, Grenada, St. Vincent, Montserrat, Antigus,
St Kitts and Tortola. o
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ADMINISTRATIVE.

ViISITS BY OFFICIALS OF THE DEPARTMVMENT,

Sir Francis Watts, K. C. M.k, Imperial Commissioner of Agrienlture for the West
Indies, paid a visit to the Gardens on November 28, while on his way from Antigua to
Barbados. ‘

Mr. H. A. Ballou, Entomologist on the staff of the Imperial Department of Agriculture,
paid a brief visit to the Experiment Station in March, while on his way to the Northern
Islands.

Mr. W. Nowell, Mycologist on the staff of the Lmperial Department of Agriculture,
puaid & visit to Dominica in September.  He arrived on September 8, und left on Septcinber
10 for Antigua. Tle again visited the Gardens on September 25, while on his return voyage
to Barbados.

Other visitors during the year were: My S. C. Harland, B.Se., Assistant for Cotton
Researeh on the stall of the Imperial Departiment of Agriculture, and Mr. J. Sydney Dash,
Director of the Station Agronomigue, Guadeloupe.

METEOROLOGICAL RETURNS.

Hainrans.

The rainfall at the Bolanic Gardens for 1918 amounted to 7164 inches, or 9-16 less than
the previous year, and 6-73 inches less than the average annual precipitation for the last
twenty-six vears, which: 1s 7837 inches.

The tollowing table shows the mean monthly and annual rainfall at the Bofanic Station
from 1893 to 1918, a period of twenty-six years, and the accompanying chart shows at a
glance the fluctuations from year to year.
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Diagram showing annual rainfall, in the Botanic Gardens, Dominica, 1893-1918. The
average for this period —78:37 inches —is shown by the dotted line.

Another chart shows the mean monthly rainfall over the same period. From this it
will be observed that the months of February, March and April are the dry months, with
a mean rainfall of about 3 inches, and that July and  August are the wettest months, with
a precipitation of over 10 inches.
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Diagraur showing meau monthly rainfall, Botanic Gardeus, Dominica, for twenty six
vears 1883-191]. The manthly rainfall for the year under report is shown by the dotted line.

Followine the above will be seen the monthly rainfall at the lwenty-seven recording
stations Jocatwd in  diflerent parts of the island. The thanks of the Department are due
to those planters who furnish the information from year to year.

¥rom this table it will be observed that the mnean rainfall for the twenty-seveun stations
is 10080 inches, By taking the island in districts, we obtain the following returns : The
tifteen Leeward Coast stitions registered a mean of 7885 inches ; the two Windward Coast
stations averaged 134-34 inches ; two Inland stations 16073 inches, and eight Lasoye
stations 118-56 inches. )
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GRAFTED CACAO YIELDS.

L Cacao.

Grarrep Cacao

A note on the three plots of grafted cacao trees and their yields appeared in the
Report for 1915-16. As these are probably the first experiments with grafted cacao,
the yields, which have been carefully recorded, are now brought up to date.

The following table gives the results of the observations to June 30, 1919: —

g . 5. !
Date of planting. ::E Last date of E § Total annual | Yield per tree
. § picking. ° 6 yield in pods. in pods.
s = B .
Plot No. 1.
July 1506 14 June 30, 1908 | 14 12 03
., 1907 el 14 . . 1909 | 14 037 | 169
. - 1910 | 28 f 56O 3077
. . 1911 | 28 ©1,382 493
» o 1912 28 1,365 487
» - 1913 28 | 1,274 . 453
w . 1914 28 | 2,360 843
»w  » 1915 28 | 3,528 1260
w s 1918 28 2,702 965
» o 1917 28 3,308 1ts1
» . 1918 28 3,265 1166
» s 1919 28 3,138 1120
Plot No. 2. 1
July 1907 . 53 .y 1910 35 191 54
,» 1908 N Y 4 » e 1011 52 893 171
» s 1912 52 3,466 666
» o 1913 52 6,466 1243
w1914 53 7,762 1496
» s 1915 42 8,579 852
» . 1916 42 4,038 961
w1917 42 £,774 1136
. w1918 50 5,053 ;1010
s ow 1919 | BO 5965  nes
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¥ YIBED "OF GRAPTED TACED

.| , S | b
- E ' - 22 i
Date of planting. e [ Last date of = & | Total annual | Yield per tree
. ’ .8 picking @ | yield in pods. in' pods.
o PR S .= i . .
4 ‘ = ;
| il e ; -
Plot No. 3. o J 7 f
July 1910 ] 30 | June30, 1914 | 30 713 237
. 5 1915 30 1,239 413
f . . 1916 30 1,763 587
, 5 . .
“ S T ¥4 ]1 30 2,609 86-9
. 1
} o s 1018 ? 30 2,702 90-0
w . 1919 ' 30 2,857 95-2

The twenty-eight trees in plot No. 1, fowrteen of which are of a Criollo variety, and

- Iourteen of a Forastero type, were originally planted amongst orange trees. Under these

-conditions the maximum crop was reached during 1911. In 1912-13 the yield began to fall

off. The orange trees were thinned during 1912, and all were removed durving 1913. The

two succeeding years showed a considerable increase of crop.  During 1916, owing probably

t6 the excessive rains and high winds, there was a falling off in the yield. ' Since that time
some recovery is noticeable, =

E The Forastera trees in plot No. 2, planted at distances of 12 feet x 12 feet, were
severely attacked by root grubs during 1914, and several trees were killed outright. These
were replaced and the number of bearing trees is mow fifty. This plot suffered considerably
durirg the hurricanes of 1915 and 19186, .

Plot No. 3 consists of thirty trees of a Forastero variety, planted at 20 feet % 20 fest
amongst seedling orange trees. . The comparatively low yield of this plot is due to the orange
trees. These are being gradually removed. ’

Plots Nos. 1 and 3 have received an annual dressing of pen munure. Plot No. 2 has
not been systematically manured ; had.this been done, the unfortunate attack of root grubs
during 1914 might not have otcurred. Planters would do well to remember that any efforts
to increase the yield per acre by selecting and grafting good bearing varieties, or rather
varieties that are willing to bear if they receive adequate supplies of plant foed, must be
followed up by sound system of manuring and by good cultural operations. Tf these are
lacking, the trees as in the above instance are likely to overbenr themselves, and then being
in a weakened state, fall & prey to the attacks of their insect or fungus enemies. The act of
selecting and grafting is the first step in the direction of increasing the vield per acre, but it
is donbtful if this object will be attained over a series of  years, unless intensive methods of
cultivation are applied. From now onwards it is intended that plot No. 2 shall receive a
liberal application of nitrogen, phosphates and potash each year.

Orion Growing.

The experiments in onion growing have been continued at the Spring Hill estate, and
notes on the progress made have been published in the dgricaltural News from time to time.

These experiments have shown thet in Dominica it is desirable to use a considerable
proportion of the seed, which is received from Teneriffe about September-October of each
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CROFP YIRBLDS IN TEE GARDENS.

year, for the production of sets which ¢an be grown and stored and then used for successive
monthly plantings from May until about October.  Onions grown directly from seed sown
in October would mature during the following March and April, and if sets are panted
with the rains early in May, these would mature three months later. By successive plantings
of eets from May onwards, onjons could be reaped from August until the following

January.

Now that these points have been made clear, and the suitability demonstrated of
certain parts of the I.eeward Coast for growing onions, it is hoped that sufficient interast
will be taken in this subject to follow up the lead given by Mr Seignoret, and that within
a short time sufficient onions will be produced to supply local requireinents. As an aid to
this end, the Agricultural Department has raised and distributed during the season a large
number of sets and seedlings to interested persons.

The question of seed production is also being eonsidered, and’ the results so far are
promising. Tt was found that while sets planted in May and the following months showed
no tendency to seed, a proportion of those planted towards the end of the season, when the
scts had passed into their second year, did se. Experiments with this locally proluced seed
will shortly be made and reported upon. Itis probable that seed production in the West
Indies is a matter of age of the bulb and season, Once these have been determined it may
be possible to raise seed locally, instead of, as now, being entirely dependent on other

countries for supplies,

It is hoped that close attention will be given by a few interested persons to thus
cultivation. In an island which practically depends upon orchard ecultivation, the eatab-
lishment of even a small industry, the crop of which would briug i ready money after about
five or six nionths, is desirable, and wonld prove very helpful, especially "to small growers,
There is nothing very difficult to learn about the cultivation : the trouble would bs to secure
that attention to detail and the carrying out of the work at the right time by ;Jerson's who
for a long time have been used to orcherd cultivation, which, generally speaking, is carried
on in Dominica in 2 manner by no means exacting in regard to seasonal requirzments and

to methods of work.

CROP YIELDS AT THE QARDENS.

The cacao crop for the year ended June 30, 1919, was 74} cwt., this being an increase
.of 9 cwt. over the ciop of the previous year. The low yields of the past two years are
mainly due to the hurricane of 1915 and 19186, _

‘ Three bags of Kola nuts of & total weight of 651 B and three bags of nutmege of
a total weight of 667 B were also shipped to TLondon. Thé latter brought in the very
considerable sum of £70 146 10d. ) T ) ) ’

There were also sold locally 1,070 barrels of ripe limes g@d 10 barrels of green limes, as

" well as considerable quantities of mangoes and citrus fruits.’ L a :

The rainfall for the year ended June 30, 1919, was 55-24 inches, or 23'70 inches below
the average fall for the paat sixteen years.
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