?
el
oo
w q{Q
\‘ﬁl g

IMPERIAL
DEPARTMENT OF AGRICULTU RE
FOR THF WEST INDIES.

LBRARY

uew 1 20

MNajignal Dteerig &
ABTOSDNRE ATy sigliat
W5 Dem o Cormeneice

REPORT

ON THE

AGRICULTURAL DEPARTMENT,
DOMINICA,

1916-17.

BARBADOS :
IMEUED BY THE IMPERIAL COMMISSIONER OF AGRICULIURE

3 @149 - | é,?a Ly
1097 PE
R
[Price Sixpenca.} }E?/"‘Z? j?




National Oceanic and Atmospheric Administration

Climate Database Modernization Program

ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image,
such as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This document has been imaged through the NOAA Climate Database Modernization
Program. To view the original document, please contact the NOAA Central Library in
Silver Spring, MD at (301) 713-2607 x124 or www.reference(@nodc.noaa.gov.

LASON

Imaging Subcontractor
12200 Kiln Court
Beltsviile, MD 20704-1387
March 28, 2002



ILFTTHEFR OF TRAINSMITTAT.

Corunissioner of Agricultvre—to His Honowr the Admindstrator, Lominica.

No. D. 1,884, Barbados,

- July 9, 1917,
Sir,

1 have ihe hononr ta forward herewith the Resport on the Agricultural
Department, Donminica, for the year ended March 31, 19317,

2. The occurrence of a hurricane on Augnst 28, the second within a period of
thirteen months, inteirapted the routine work in the Gardens and Experiment
Btations. In connexion with this, a section of the report deals with the treatment
of storm-damaged lime trees.

3. Owing to she npeertain position in regard to imported food supplies due to
war conditions. attention has been given to the value of, and extended produrtion of
lovally produced food plants.

4. In regard to progress in the chief industries, the resulis have been satis-
factory considering the unfavourable weather conditions.

S, Work in the chemical laboratory has included usefnl investigations
regarding lune juice and the composition and utilization of local foodstufts and the
lime requirements of Dominica soils.

6. Efforts are being made to improve the condition of peasant agricnlturists
and estate labourers. The suggested establishment of a co-operative lime juice
factory is to be encouraged.

7. A new and useful feature in the present report is the section dealing with
plant legislation at present in force in the Presidency,

& At the end of the msain body of the Report statements arve given regarding
the results of the manurial experiments with limes and with cacac. In the cass
of both crops, the great value of manaring Wwith vegeiable mulch and with complete
mineral fertilizers is again demonstrated.

8. In connexion with the manurial experiments wiith cacac, attention should
be directed to Mr, Jones's statement that these experiments were in progress two
years before the crops from the different plots were first weighed. This fact
considerably strengthens the dependability of the results.

10, The training of agricultural pupils continuaes to be carried on successfully :

this form of instruction is now being appreciated by the pupils and their parents so
thut there is compelition for admission when vacancies arige : the services of the

trained pupils are also appreciated by vheir planter employers.
I have, etc.,

- (Sgdy FRANCIS WATTS,

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

For the Year ended March 31, 191%7.

Work in the Gardens and Observations on Piants.

The oceurrence of a hwrricane on August 28, the second within a period of
thirteen months, again interrupted the roatine work in the Gardens and Experi-
ment Stations. Consequently a good der] of time has been taken up during the
year in repairing the resultant damage. )

Fortunately the number of species lost was again small, and with one or two
exceptions. these were rostly of common trees which are easy to replace. Gener-
ally speaking there is little at (})resent. t0 denote to visitors the ordeal through
which the Gardens have passed during recent times, )

The damage to the vacao plots in the Gardens and the lime plots at vhe
Experiment Station was much more severe than daring 1915, Of the first series
of eight manurial plots in the Experiment Station, threé—the control, mulch and
complete manure plotse—were completely destroyed. Two other plots were con-
siderably damaged and three escaped without injury. Theé young cultivation was
uninjured. In consequence of this damage, the plot experimentszl'mve been recast
and will consiat in future of vhree, possibly four series of five plots each, iustead

of two series of eight plots,

In January 1804, Sir Damniel Morris, then Imperial Commissioner of Agricul-
ture, forwarded to Dowminica seeds of three trees of Rhodesia, ander their native
names. One of these failed to grow: The two others throve, and having recently
reached the Rowering stage, herbarium specimens were forwarded to Kew Gardens
for identification. They were reported to be Pel.aphorum africanum, Lind., and
Terminalin sericen. Bunch. The first named isa fine Howering tree. Both are
slow growers nnder the climatic conditions of Dominica.

Reference was rlso made to Kew inregard to the native trees known respeg-
tively as * Bois Blanc’® and “Simaraba’. The first named is common everywhere
in the wet districts, while S8imaruba is a comparatively rare’ tree.” Tt has now been
decided thwat the botaaical name ftor Bois Blane is Simaruba amuara, Aubl. Tt was
not possible to ssnd on flowers of the Simaruba, but the Kew authorities report
that as far as can be made out Trum the leaves,” the speties” is probabiy Picrasna
excelsa, L-indl., a tree not hitherto récorded in Dominies. though 16'is fairly comion
in Jamaica, in which place it is known as’ the Bitter Weod tree. The bitter cupk
in use in Dominiea are made from the wood of the Simaruba.
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PLANTS IN TOHE GARDENS.

Specimens of a native rough-Larked tree fairly common on coast lands and
known locally as * Tendre a caillou ” were also sent to Kew for determination. This
proved to be Piptademu peregrina, Benth.

From time to time there has been a good deal of reference in agricultural
reports to Phmenta acris, Wight et Arn. the Bay Oil tree known in Dominica as
*Boia d’ Inde’. and the two varieties known respectively as Bois d' Inde anise
and Bois d’ Inde citronelle. The two wvarieties are useless for making Bay oil
Consequently the frequent appearance of leaves of these varieties amongst produce
sold as Bois d'Inde leaves, is a matter of some concern to the distillers of Bay oil.

About fiftesn years ago plants of what purported to be the three varisties
were placed out in the Potanic Gardens. Duaring the year under review herbarium
specimens of the leaves and flowers of each were forwarded to Kew, but unfortun-
ately. noue of the trees bore fruit, so further investigation is suspended for a tims.

The opinion is held by many that the trees are identical ip appearance, and
that the only means of determining the varisties is by sense of smell. 'This view
is not supported by chservations on the trees in the Botanic Gardens. The Bois
d' Inde citronelle 18 possessed of a lax growing habit, which is guite distinet from
the compact erect habit of Bois d'Inde anise, The appearance of Bois d'Inde
a,?px-oxima.tes that of Bois d’Inde anise, but is less oo mpact. The cymes of Bois
d'Inde cisronelle are larger than those of Bois d'Inde anise and several times larger
than these produced by the Bois d'Inde.

it would be interesting if accurate obssrvations were made on thess points in
all the islands in which Pimenia acris is native, and in which Bay oil is manufac-
tured, with a view of clearing up these long-standing questions.

Relerence was made in the Progress Report for 19815-16 of the receipt of
herbarium spec’mens of eight forest trees of Dominiea from Mr. W. C. Fishlock, of
the Dominica Forest Company.

=ik of these proved to be known botanically and appear in the published list
of Dominica trees. The two undetermined trees weres the Carapite and Bois
Cotlette. The botanical name for the former is now given at Kew as Amanca
cartbaer, Irag. et Urban, and that for Bois Cotlette, Tupora latifolin, Benth. The
last nawmed is another example of the confusion created by local names. The Dois
Cotlette of the south district of Dominica is Citharexyluom quadrangulare, Jacq. It
wonld appear, however, that another trse is also known by this name in ths
northern part of the island.

The following are amongst the interesting plants added to the collection
during the year :— .

Anacardium excelsuin Ervthrina arborescens
Araucaria brasiliana Pramna odorata
Afzelin Caunzenasis ' Putranjive. Roxburghii
Brachychiten acerifolinm { Parkia filicoidea
Chloroxylon Bwistenisa Quebrachia Lorentzii
Cupressus giabrs | Raphia longifslia.

Work in the Nurseries and Distribution of Plants.

The nursery work was maintained on the usual seale, bnt the sales of plants
were lower than for many years past. e . )

Several causes have contributed io bring this about. The occurrence of
hurricaves, a growing shortage of labour, and the absence of a number of estate
proprictors have all operated to arrest development work,



DISTRIBUTION OF PLANTS.

Field work on estates during the year has largely been in the direction of
filling vacancies cansed by wind and floods, and in dealing with storm-damaged
trees. Circumstances have not allowed of any considerable increase of new
cultivation.

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

Limes S e e e 48,847
Budded Waghington Navel oranges .. . a7
. wrape frait . e N 438

e lemons . . . 24

. Iimes .. . 175

- tangerines . . ... 16
Grafted mangoes .- . . 16
Cacsao - 762
Coftfee ... . . s 1,000
Shade trees ... .. . .. 2,030
Miscellaneous ... .. 275
Total 53,640

The following quantities of seeds were sokd ;—
Vegetable - . .. e 1,392 pkts.

Considerable quantities of seeds of the usefnl green dressings, Tephrosia
candida and Canavalia ensiformis were distributed to planters free of charge.

In order to assist peasant proprietors after the hurricane, His Honour the
Administrator made arrangements to import a large numbeér of cane tops.

In response to a published notice, applicationas for upwards of three quarters
of a million plants were received.

At the end of the year about 200000 cane tops had been landed and
distributed.

These plants were received free of cost and transport chai‘ges owing to the
generous action of the planters of Guadeloape and Martinique.

PLANT IMPORTATIONS.

Attermnpta to import plants of economic interest have been singularly unfortu-
nate during the year. Seeds of the Longan (Nephkelium Longanwm) and the
Rambutan (V. lappacewm), obtained from Ceylon, failed to germinate, as also did
seeds of Bussia longifolia, from India. Proclamations in force against plant
importations from certain countries have also prevented for the present the
introduction of a number of interesting species.

Seeds of the Quebracho (Quebrachic Lorentzity were recsived from the Director
-of the Royal Botanic Gardens, Kew, and a number of plants raised. This is a large
forest tree, native of the Argentine, which furnishes a hard and darable timber,
which in turn yields a valuable extract used for tanning.

The plants of the Jabolicaba (Myrciaria cauliflora), a fruit tree of Brazil, and
of Pouteriu suavis, a fruit tree of Urnguay. mentioned in the last progress report
as being newly introduced, continue in a promising condition. A few of the latter
were distributed to planters for itrial .

A new batceh of plants of the Brazil Nnt (Hertholetza excelsa) were raised and
apecimgt(:: p;:ced‘ ((:ubl.) aNo suceess has attended the efforts to establish this tree in
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PLOT EXYERIMENTS.

the past. The seedlings now under trial are morve promising iu appeavance than
any of their predecessors.

Plants of Aleurites Fordié, the Tung il tree of China, raised from seeds
received in July 1812, have not made much progress, the tallest being only 7
feet in height. A further supply of seeds was received during the year, and plants
raised. Of these a few have been placed out for further trials. To the present it
does niot appear that this species will find a congenial climate 1n this island.

During September., twenty-five seeds of the Shea Butter tree (Butyrospermum
Parkii) were received from the Agricultural Department, Northern Niéeria. None
germinated, but their receipt was interesting as the seeds proved to be considerably
larger than those borne by the tree already established in this island. 1In Nigeria
the tree thrives in a very_dry climate ; in Dominica the single specimen is grown
where the rainfall averages 80 inches per amnum. The Dominica tree is hewever
regarded by several persons who have experience of this species in Nigeria, as
being a remarkably healthy specimen. -

Reference has been made in past reports to the low rate of germination of the
soads produced in Dominica. This was thought to be due to certain birds which,
being very fond of the fruit, attack it, causing the seed to drop prematurely. To
settle this matter a number of fruits were enclosed in bags and allowed to riven on
the tree. In this particular instance the seeds picked up from the groun gave
a hetter percentage of germination than those ripened in bags. During the past
season nearly all the seed produced, grew. This improvement in germination is
probably due to the increasing age of the tree.

The seedlings are very slow in growth, and unless carefully handled sither in
potting or Elanting in the field. are apt to die back ; but they invariably break
again from below the ground. Healthy young plants in the Experiment Station,
now three years old, range from 12 inches to 18 inches in height. a rate of growth
which accords with that of seedlings in Nigeria. Under natural conditions
in the latter country this tree propagates itself largely by root suckers. which are
stated to make a vigorous growth from the outset.

Plot Experiments at the Botanic and Experiment
: Stations.

GREEN DRESsING TRIALS.

In last year's progress report a list was given of sixteen species of green-
dressing plants which have been‘experimentcd with in Dominica during the last ten
years. During the preseant year seeds of the following new species were received
through the Commissioner of Agriculture from Dr. Cramer of Buitenzorg :—

Mucansa sp.
Indigofera Sumatrana

- - longeracemosa
Crotalaria Muyssii

- ncana
Clitoria. cajanifolia

Mr. Andrew (Green, whilst on a visit tec Porto Rico. obtained seeds of the
ao-called Begger Weed which is much used as n green dressing in that country,
and presented a gquantity to the Gardens for trial. . .
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STORM-DAMAGKED LIME TREES.

The seeds were all sown iu carefully prepared nursery bads on July 11, 1916.

One soed of the Mucana species germinated and developed into a strong vine,
typical of the members of this genus. For the production of bulk of green material
and to cover the ground rapidly this type of green dressing is axcellent. In
orchard cultivation however, care would have to be taken that this rank growsh
is not allowed to cover up the trees.

Indigofera Sumatrana and 1. longeracemosa, ke the common indigo, are
upright-growing plants, and in three months attain a height of about 3 feet.
I Sumatrana is the taller of the two. 1. longeracemosza has a more branching habit
of growth and a thicker head. As a cover crop the latter is distinetly preferable.
In March 1917 [ndigofera Sumatrana was about 4 feet high, and both species
were still green.

Crotalaria incana flowered in Septemnber when about twe months old, when
it had reached a height of just over 3 feet. The growth is thick and covers the
gronnd satisfactorily. It eventually reached a height of 5 feet, and in March 1917
was starting to decline.

Crotalaria AMwuyssii grew rather taller and did znot flower for a month after
Crotalaria incana. The growth was not quite sc dense as the latter. It was
8 feet high in March 1917, and showed no signs of dying.

None of the seeds of ClLitoria cajanifolin germinated.

The Beggar Weed (Desmodreun tortuoswm) germinated evenly and by the end
of August wasa about 3 feet high und had commmenced to flower. It did nos grow
much taller than this but continued Howering and producing seeds up to March,
when it had dropped most of its leaves.

These experiments and those conducted in previous years show that there is
no dearth of plants suitable for green dressing purposes, and though there is no
general demand for seeds, it is satisfactory to note that during the year consider-
able quantities of seeds of green dressings were applied for and supplied to some
half-dezen planters in various parts of the island. We cannot too often insist on
the good results which are likely to follow the universal growing of leguminous
green dressings in cultivations in Dominica.

In many instences after fields have been hoed the additional cost of preparing
the land for the reception of a green dressing crop would not be great. Where
labour is not available for planting whole fields, & system which has given good
results with young cultivation in the Lime Experiment Staticn attached to this
Department consists in the cleanipg up of a en-cig about 10 feet in diameter around
the voung plants, and.planting this area thickly in green dressings, such as horse
beans. :

Seeds of several varicties of green dressings are availlable for distribution at
the Botanic Gardens in seaso.

Notes on Economic Plants.

TREATMENT OF STOERM-DAMAGED LIME TREES.

There is no subject of greater importance to lime planters than the treatment
of stormn-damaged lime trees. Sooner or later every planter is faced with this
problem, and it may be correctly stated that during the quarter of a centurv in
which lime cultivation has been the major industry of the island. no definite or
general plan of action has been evolved for dealing with what is the most serious
situation which the lime planter is called upon to meet.



6

STORM-DAMAGED LIME TREES.

Before discussing the various methods advocsted and in some cases adopted
for dealing with this situation, it ia desirable to consider what may be called the
‘storm conditions of Dominiea during the period in which lime cultivation has been
the premier industry. .

On the collapse of the sugar industry, planters, following the example of a few
successful pioneers began to take up the cultivation of limes on a considerable
seale during the late eighties and early nineties of the past century. These sfforts
Lad by the middle nineties resulted in a considerable area being placed under
bearing lime cvultivation. The weather conditions during that period were bad.
From 1893 to 1899 though no hurricanes occurred, scarcely a year paased without
storms of sufficient violence being experienced to blow over large numbers. of
bearing trees, which caused serious concern to those investing their capital in this
eultivation. i

From 1899 to 1902 there was a short respite, but in 1903 a severe storm struck
the south end of the island. Reports received showed that several thousands of
trees had been blown over. From 1903 to 1914 the weather conditions from this
point of view, were perfect. For eleven years the minds of planters were andis-
turbed by storms, and the much discussed question of the best way of treating
storm-damaged trees was almost forgotten. The hurricane of August 10, 1915,
followed by that of August 29, 14116, with the considerable resultant damage
again brought this matter inte prominence.

The lime industry of the nineties of the past century was on a small scale
when compared with the present, but the problems were the same. Then, as now,
there was 8 diversity of opinion as to the best means of dealing with fallen trees.
Broadly speaking, there exist two main schools of opinion, one favouring - the
propping of trees in an upright pesition without delay, and the other believing
that renewal of the top by means of suckers from the base of the fallen trunk is
the sounder course to follow. HBoth methods may be modified in practice, aceording
to the views of individual planters. Twenty years ago the majority of planters
keld the former view ; only a few favoured the latter.

The methods practised in dealing with fallen trees may be described as
follows :— )

No. 1. Propping the trees back in original position.

Removing the upper branches and proping the trees {a modifieation of
No. 1) '

3. Stumping the trees (now only practizsed on a small scale).
4. Renewal of tap by means of suckers from the bave of the trunk.

Before discussing the various ways of dealing with damaged trees, it may be
gointéd out that in the case of storms, the average percentage of deaths caused
y the trees being blown over is remarkably low, probably not amounting, on the
average, to more than 2 or 3 per cent., the loss naturally being higher on the dry
coast lands and lowest in the wet forest districts, greatest amongst old cultivations
and loweat amongst young ecultivations. '

With regard to the first methnd, il may be stated that it i8 invariably
practised by young planters and others with little experience of this form of injury
%o plantations. It is considered the natural way of dealing with the situation.
The dominant idea is to get the trees upright in order that the plantation may
look much the same as before. The feeling exists that it s inherently wrong to
attempt to follow any other course. On enquiry as ito whether the soundest
method is being followed, the answer is usually msde that in countries with
a temperate climate, orchard trees blown over would, unless of a very large size,
be at once propped back in an upright position. 1t does not appear to have been
considered that a method of dealing with deviduocus plants in a northern climate,
however successful. mav not be a right one to apply in the case of evergreen buskes
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STORM-DAMAGED LIME TREES.

in the tropics. It is also important to add that nothing like a wholesale overs
turning, such as occurs on lime plantations in Dominiea, can bappen in orchard-
in temperats climates.

There would be little to be said against propping upright - if planters could ses
into the future and nssure themselves that the repetition of storms woeuld not occouar
for ui least three or four years. Under such conditions it could reasonably be
expected that the trees would again attain a firm root hold in the soil and be
capsable of better holding their own against the violence of futnre storms. But it
is clear that a period of one year is not long enough for the attainment of a good
root hold. We may take the case of the hurricanes of Augnsi 19i5 and Auguss-
1916. Many trees blown down on the first occasion were placed upright. In
Angust 1916 all were blown down again.  The position was then worse than in
1915. The year had been completely lost in so far as the restoration of the
plantation and the planters’ interests were concerned. Should the trees again be

taced upright a simnilar disaster may be experienced in 1917 or 1918, for although
1t is hoped no hurricane will be experienced in Dominiea for a long time, there may
oceur storms of sufficient violence accompanied by heavy rains {which reduce the
holding power of the roots), to overturn lime trees, and especially those that have
plready suffered in this respeoct.

In connexion with this propping method it is only fair to state that there have
been times when the supporters of the method would point to some measure of
success. Such a time occurred in 1903. Trees propped on that occasion and
carefully looked after proved successful because no storms were experienced for
many years after. 1f hurricanes and storms only occurred oceasionally and wers
always followed by long intervals of good weather, there would be something to be
said in favour of this practice. Trees placed upright with care, mounlded around
when necessary with earth, and strengthened by an application of manure, continue
to bear erops much as usual. There is no other way of vestoring the plantation
withiout a partial, and in some cases, a total loss of crop for two, perhaps in some
instances, three years.

Whenever this treatment is followed it is very unecessary that sonnd judgment
shonld be exercised. In some cases the displacement of the roots is so considerabls
that no hope can be entertained of recovery. Such trees should "be cnt ap for
cordwood, or for providing props, and snpplies put in their places. Propping
upright should only be carried out whew the condition of the roots justify the
work. Herein very sound judgment is required.

When planters decide upon following this method, it is important to have the
work done early. Should a considerable time elapse between the date of the storm
and the propping operations, the roots tend to hecome *set’ in their new positions,
and on raising, the plants receive another severe shock. To secure the best results
the work should be carried out quickly, and while ths soil is in a moist condition, -

Whatever line of treatment is followed, it resuits in considerable expense So
the planter. It is probable that the system of placing the trees upright is the
most expensive of all. and yields the poorest results. A considerable amouns
of labour, under good supervision, is required to pull large numbers of trees
upright, to carry out the subsidiary but necessary operations of trimming such
roots as are displaved  from the soil, and in mounding the base of the trunk with
earth and pressing it firm. 1n order to keep the trees upright, large quantities
of props have to be cut for ghis purpose from the nearest woodland. None of the
props lastlong. and many decay in two or three months. Constant supervision
and replacement are rvequired. ~Fuailure to attend to these matiersresults in the
undoing of the initial and expensive stages of this work.

The second method. that of removing the top, is being tried on a amall seale
for the. first time. Tho removal of the upper branches makes it a much easier
matter to raise and to sapport the trees, but it results’in a loss of crop for a eouple
of vears. In the case of old healthy speeimer_xs, that is, those not infevted with the
bracket-shaped fungus . which..is ncw-becoming . so common’ and - hurtful on old
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STORM-DAMAGED LIME TREES,

plantations, this course will furnish a new and vigorous top in place of a” worn-out

one, a proceeding  which tends to rejuvenste the trees, to increase their prodac- -
tivity, and in the long run, if weather conditions allow, recoup the planters for the

period during which the crop was lost,

While trees treated in this way are not so likely to be blown over by storms
duaring the following year owing to their smaller tops, still it is evident, as the tops
increase in size, that success is largely dependent upon the weather conditions
daring the two or three years lollowing. If these are bad, the majority are likely
to be blown over again with the inevitable loss of time and effort. Like No. 1
method, succeeding good weather for a few years is likely fo bring a fair measure
of suceess, succeeding bad weather a large percentage of failures.

It is hoped, however, that this method will be given a fair trial and the results
earefully noted. Now that so many thousands of trees are storm-damaged, the
present, would appear to be essentially a time for experiment with a view of
eliminating faulty measures, and of bringing about a common line of treatment in
the fature.

The third method. that of stumping. is tooc severe a measure to be reeom- |
mengded, but there are occasions when it is necessary to apply it.

Stumping consists of cntting back all the branches to within 2 or 3 feet of the
ground. If this is done soon aftor the trees have fallen, the stumps after being
relieved of the weight of the branches, naturally go back te a perpendicular

osition. All that then remains to be done is to top dress the loosened area with
enrth, and press the soil firmly aronnd the hase of the truuk.

In some cases, and especially when the trees have lain on the ground for
a considerable time before cutting the branches, the stumps will still continune to
lean over after being relieved of the weight of the branches.. It remains to be
found out by experiment whether in eases of this kind, the trunks should be
allowed to remain leaning or whether they should be brought back to an upright
position. Local experience favours renewsal from stumps lying at an angle, as such
are seldom again aifected by storms, that is, as far as the roots are concernsed. The
tops may be%roken by the force of the wind, but the roots generally roemain firm.
This.is a point of great importance. Trees grown from stumps plaged upright are
regarded ag being just as liable to overturning as the original seedlings.

In the case of young and vigorous trees, a growth of suckers will follow . this
uperation, but the older the individuals, gemer,alig speaking, the less vigorous the
growth. A large proportion of old trees and those infected with the bracket-
sbaped fungus are likely to die under the shock. Owing to weak growth made by
old stumpa, and the r resulte obtained, it- would be better fo attempt other
methods of restoring the plantation. .

The application of this drastic measnre may. be justifiable in the casé of ‘entire.
fialds being overthrown. When this happens the planter is faced with a - tangled
mass of armed vegetation which cannot be entered  either for the purpose of:
collecting such fruit as may be.on the ground or left .on the branches; and to which
nothing can be done in the way of —Weeging “and cultivating.: Left for a féw weeks
the trees would- be entirely covered with climbing weeds. Probably the best,
quickest, andcheapest way of dealing with such a. situation s by stumping
alternate rows, in ordsr io allow sufficient working room for thé .application to the
remaining rows of the course of treatrient, other than siumping, most in favour
with- the individaal planter. ' ) ’

The fourth method, that of renewing by suckers from the base of the trunk is
now. becoming: more generslly adopted.

. The procedure is as follows., In nearly. all oases the branches- arsresting on
the.ground. It.is necessary to-out away these lower branches; generally sacrificing
abput one-third to one-half of the top. in order - to give 'a clear space bétween the.
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ETORM-DAMAGED LIME TREES,

‘ground and those which remain. This is done in order to keep the ground free of
weeds and to allow: such fruit as is on the tree or is borne ngie the top remains
to be picked up when ripe. Short props, usually furnished by the branches whieh
are lopped off, are necessary to support the topand to prevent its being rocked
about by the wind.  Such roots as project from the soi! should then be cut away
and sufficient earth thrown aronnd’ the trunk to ill in the depression caused by
uprooting. The soil should then be firmly pressed with the feet. These operalions
assist in keeping the tree firmly in position. and provide good facilities for making
fresh roota.

In the case of healthy trees suckers will be produced in abundancz in a few
weeks.  In the course of a year or fifteen months these will he sufficiently advanced
to allow of the remaining portion of the original top to be cut away. The chief
object in retaining the old branches has been to keep the vital prooesses going
without a check —a proceeding which greatly assists the development of the young

anckers.

-
Oid Hme trees and those attacked by fungoid diseases when treated in the
above manner will often fail to produce suckers., Such are better destroyed and
-supplies put in their.places. OQceasionally young specimens may fail to produce
-suckers where they are required. that is, at the base of the trunk. To induce
-suckering a natrow slit of bark may be taken out half-way around the truaf: at
cabout a foot from the ground. whicl should have the effect of eansing the dormant

buds te develop.

In some cases it is probable that the sudden exposure of the trunk to the rays
of the sun frem which it has more or less been shaded for many years has the effect
of hardening the bark and preventing tha development of growth. When this
occurs, a light shading of the trunk and the removal of a thin piece of bark should
bave the desired effect.

The chief advantage claimed for this method is that the majority of the trees
are not again likely to be uprooted by the wind. Trees blown over many vears
ago and treated in this way have since held firm. Renewal by these means alsa

-gives a new and vigorous top which possesses, under good treatment. greater
productive power than the old branches.

The accomapanying photographs * show a single specimmen and also a field of
trees reatored by suckers after the hurricane of August 1915. The old tops were
cut away nine months later. On the oceasion of the second hurricane in August
1916, the new growths then 6 feet to 8 feet high were uninjured. This tield is
expected to yield a small crop of fruit by the end of 1917. The photographs were
taken in January 1917, or seventeen months after the date on which the damage-

- was cansed.

In the photograph showing the single specimen renewed by suckers, it will be
observed that the overturned trunk lies near to the surface of the ground. Experi-
ments are needed to find out whether if the earth were banked up to the trunk
. roots would be formed, and the tree given a greater hold on the soil. It is probable

that in wet districts roots would be freely omitted, 2 proceeding which would
. benefit and further secure the tree in the ground. Planters interested might make
" experiments in this direction. -

It will be seen that in the short period of seventeen months great grogress has
been made in restoring the plantation by means of suckers. Under siich conditiona
the planter has every reason for confidence in the future. - Contrast this with those
@states on which the trees have been propped upright. In the latter case. the

" planiter has fields of trees weakened by being overturned twice, in somse instances,
‘three times in eighteen months, for it is reperted that the boisterous weather

_experienced early in January 1917, again brought down large numbers that had

" been set upright in Avgaat 1915, and August 1916. And it should be _undel_-sbood
that the percentage of deaths though low in the first instance, rises rapidly in the

* llij;ﬁtogra;whﬁ tuken at Sherwood Estate, the property of Major Beecher,
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case of successive overturnings. C(mserﬁueutly the position is now worse than on
the occurrence of the frat hurricanse. ime has been lost and money spent to little
purpose, 6wing to insistence on a course of action which past experience has shown
yields but meagre resalts. and those only under special cirecumstances of weather
which may only recur at very long intervals. -

From careful observation of field experiments in treating storm-damaged
trees, it is apparent that the method of renewal by suckers gives the best results.
The planter who adopts this course is nundoubtedly’ taking the long view of the
situation and insuring, as far as pussible, against adverse weather conditions of the
future.

In dealing with injuries caused by the wind, efforts should be mmade. to gve
the disturbed root system that early attenticn which is essential to bring about
the sound conditions necessary to effect early recovery. The resommendations
made in the above notes on this point should be carefully follawed. Hitherto but
little attention has been paid to this important matter. Failure to do se has ciused
the loss of many trees and undnly prolonged the recovery of others.

Whatever method of restoring the plantation is followed invalves the pruning
of roots and branches. In this connexion it je of the utmost importance to take
steps to prevent the sntry of fungi, which are now becoming s¢ comwmen in planta-
tione. 'The cuts should be carefully made, then qguickly dressed with Bordeaunx
mixture or ~other fungicide, and later covered with a dressing of tar. The great
increase of late of bracket fungi in Hme fields is disquieting. 1t is hoped that this
matter will be fully investigated and experiments initiated with a view of finding
if the fungi can be controlled by applying fnngicides to the bhase of the trunk and
to the lower branches, in which places infection usually ocuurs.

Following a common custom the lime has been referred wo in the above notes
as a tree. In habit and appearance however, the lime partakes more of the char-
acteristics of a bush. Once this view is aceepted. the method of renewing damaged
specimens by means of suckers is easier to comprehend. and the deep-soated
objection held by many against renewing trees by these mesns vends . to disappear.

- A course which is regarded as utterly wrong in'treating trees becomnes acceptable
and feasible in cases 1n which bnshes are concerned. )

THE SOUR ORANGE AS A STOCK FOR LIMES.

That several kinds of orange trees are much more firtzly rooted in the ground
than lime tress has long ago been noticed. Regarding the Bweet Orange,
Dr. Nicholls, C.M.(,, observed this after the hurricane of 1883 and mentions the

" fact in his work on ¢ Tropical Agriculture’. :

Observations made during recent years in regard to the Sonr Orange all tend
to ahow the great root-holding power which this tree possesses.. To this desirable
quality may be added immunity from the root diseasss now known 1o atback the
hime. Knowledge of these facts led to experiments being made of ita use as a stock
for the common lime, which latter is now so largely grown in Dominica, and which
suffers so severely by uprooting during the prevalence of stormy weather.

To show what can happen in lime fiolds in the case of a hurricane, the follow-
ing passage is guoted from a ri_a;})xorb by the Assistant Curator after a visit to a lime
estate in September last : * There were ractically no leaves on the lime trees
when I saw them ; ‘they had been blown off, and the only trees that could be seen
standing in one field of 25 acres were two orange traes, and they ware stripped .
of their leaves " . ' Lo S

. ‘Thea above clearly indicates the need of a stock on which to w the hma in
order to overcome, if possible, the wholesale overturning of trees wﬁ—i;:h now. goes on,
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With a view of experimensing in this direction, the budding of limes on Souar
Orange stocks was nndertaken some years ago. There nre now over 2 acres of
budded limes at the Experiment Station, 13 of which is npon the Bour Orange
§ ou Citron and § on the M'gergeb stock. Half an acre of plants on the Sour
Opange are now approaching the fourth year from planting, and information on
gertain  points snch as rate of growth aud bearing ocapabilities may soon be
fortheoming. In addition to the stocks named above it is intended to make trialsg
with the grape Frait seedling, which 3s a very hardy tree in Dominica.

Tt wonld however be premature to assume that becaunse the Sour Orange is
ahie to resist hurricanes, the szme power will he retained when the lime is
worked uponit. A well-grown lime tree has a top of much greater dimensious
than the Sour Orange. “hether the Sonr Orange stock with a large lime top in -
tull bearing will be ahle to stand against the force of the wind remaina to be
proven.  Nor must soo much be expected in regard to the present immunity of the
sour stock from oot disesases. UOnce planted extensively. the two species of
Rosellinis now so inimical to the roots of the lime may in'tiwie attack the Sour
Orange stock.

Consideration must also be given to the fact that considerable areas of limes
are fairly succes<fully grown on shallow soils overlying sheet rock. On such land
the Sour Orange stocks wonld he of no nse. though the Citron and M’gergeb stocks
might prove of some value under these coanditions. For the Sour Orange to be of
value as a stock presupposes a gond depth of soil, and a permeable anbanil through
which the taproot may penetrate,

Apart fromn the budded plants in Experfinent Stations about 400 have been
sold to planters for trial, the balk nf which have gone to estates in the wet
districts. Jn a few years reliable information should be forthecoming of the
behaviour of the nlants nader varving counditions of soil and climate.

While it is desirable to carry on these experiznents, the time is not yet, as some
think, that the work of raising seedling plants should be given up at the Govern-
ment. nurseries and attention entirely devoted to raising budded limes. Even if
this were done, it is doubtful, under present conditions, if 2,000 budded Yime plants
‘eould be preduced yearly against a present average annual distrioution of 60.000
seodlings. That is to say, the equivalent as regards work of 60,000 seedlings is
2,000 budded plants or thereabouts aud in the latter instance highiy skilled labour
ig required. [niess it can be assured that planters will raise their own scedlings —
and many try to do so and fail —it would appear to he economically unsound ter
take steps that would result in the planting of 20 acres of budded limes yearly,
‘however consiklerable the advantages of this class of plants may be, in the place
of 250 to 300 acres which under normal vonditions are annually planted in seedling
Ymees purchased st the Grovernment narseries.

In this connexiop it should be borne in mind that not only is the production
of budded limes very diffienlt, very great skill in budding being required to achieve
success, but the expense, that is, at least 1s. per plant, or £5 per acre if the plants
are spaced at 20 feet apart, is such that very few planters would be prepared to
meet. For the present it would appear best to continue the experiments in which

"interested planters are joining. in order to extend the trials with a view of finding
out whether the advantages claimed for budded lime plants over seedling lime
plants are real and tangible in practice

GARDEN OR PROVISION CROPS.

Owing to the ancertain position in regard to imported food supplies due to
war conditions, some concern has been expressed as to whether there is a sullicient
--ares ander garden crops in the island in the event of a shortage of imported foods,

With she exception of Roseau with its considerable population, the country
districts of Dominica ave self-dopendent 10 a remarkable degree. and although the



12

GARDEN OR PROVISION CROFPS,

cessation of imported foodstufls even for a shorrv time would cauee inconvenience,
there is no community in the West Indian islands who are guite in so fortunate
a position in regard to local foods as the peopie of Duwininica.

In regard to Roseau, the question is not so much one of a supply of lecal vege-
tables. but rather the need of a cheap and easy method of transport. A good many
gardens exist in the valleys near to the chief town, the produce of which finds
a ready market, and considerable supplies are boated in from along the Leeward
coast. On the Windward coast very large guantities of garden crops are growa,
but here the peasant grows principally for himself and not to any extent for sale.
Given a surplus, and the state of the sea permitting, a trip may be made 1o Roseau,
but regular supplies cannot be expected from Windward owing to shipping

" difficulties. In the event of rough reas this source of supply is at once cut offt

1t is clear that the Rosean market must always be principally supplied from
the Leeward lands, and it is here that organization of transport is reguired on the
lines found successful in neighbouring islands to the south, Owing to present
conditions, planters in the vicinity of Rosesu have given and rented out lands for
gardens on a larger scale than formerly, with the result that more plots ave being
worked than at any previous time. But this is only temporary. At one time
every working man had his garden. To-day the inclination is to depend more and
more on wages earned, and to become solely a purchaser instead of, as formerly,
being both a wage earner and a producer of garden crops. Therefore it js evident
that the growing population of the capital town will have to look further afield
for supplies. These may be secured in the numerous valieys along the western
side of the island. For euch development it would be necessary to build jetties at
each of the principal villages, and to employ a steamer 80 to 100 feet long to ply
daily along the coast, to go alongside aﬁ jetties in order to save the peasant the
present high charges of boatage. 1tis only by organization on these lines that
the people of Roseau can in the future be adequately supplied with vegetables at
all peasons of the year.

The vegetable raost %opular with the peasantry is the Dasheen {({elocasia anti-
quoriny, var. esculenta. There are several varieties, of which the most widely grown
is one with streaks and blotches of red on the dark-green lenves. This is the Taro of
the Fijians. The dasheen was introduced from Martinigue about thirty years ago.
Being & semi-aquatic plant, it has found a congenial home along the banks of
streams in the damp valleys of Pominica. The acreage planted with this root crop
ig very large. Under Dominics conditions it is eagy to grow, and certain to yield
& large crop eight or nine months after planting.

Closely allied to the above is the eddoe, a plant which also grows in
very damp places ; the leaves are generally larger than those of the dasheen, and
of a light-green colour. The root-stock is not so well liked as that of the dashesn,
owing to iis soft and watery nature. 1t is customary to 1lift the sddoe and allow it to

in a warm place for several days before using. The pesasants as a rule prefer
wegetables which are bard. Thus a hard dasheen and tania are considered superior
to those varieties which are soft after boiling.

Another largely grown crop is the tania. (Of this excelleat vegetable there
are many varieties. 1t belongs to the genus Xanthosoma, and is readily distinguish-
ed by the leaf-stalk joining the leaf-blade at the base and mnoy, as in the case of
the dasheens and eddoés, near the middle of the blade, There isa good deal of
confusion ip respect to these two plants, and even text-books on agrienlture
sometimes show under the name of tania, what is really a good example of
& dasheen plant. The food value of the tania is higher than that of the dasheen.

in Dominica the edible portion of the dasheen “and eddoe is the rooct-stock,
the small tubers which form around the root-stock being used for ‘Frnpaga.tion.
In the ease of tanias, the tubers are used as food, sand the root-stock for planting.
This is the general rule, but there are one or two exceptions. In the case of the
dasheen, tubers of a large size may occasionally be eaten, and there are two or
thres varieties of the tanid in which thé roct-stock 1s. apprecisted. By a system
of successive plantings erops of sll the above may be reaped all the year round.
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The several species of Dicscoreas which ave grown on a considerable scale yield
the excellent ard highly prized tubers known as yams. - It is to be regretted that
since tho advent of the dasheen there is a tendency to pay less attention to this
cultivation. There is always a good market for all kinds of yams. It, may be
mentioned that one species of Dioscorea ‘gields the large wrial tubers known locally
as ‘ Addoes’, which are used as food. hen fresh they have a bitter flavour, but
by keeping them for a few weeks before using the bitterness tends to disuppear.
At the present these tubers are not much used.

After the dasheen, perhaps the most widely cultivated crop is the sweet potato
(Ipomea Batatas), which is to be found in every garden. The two principal
varieties are the red and white, but there are many sub-varieties’ of bhoth. he
wet climate of Dominica is not altogether favourable for this crop, there being
a tendency to make too much top growth and to yield poorly. By successive
Plautings, crops may be raised all the year round. Probably the best results are
obtained from November plantings whisch mature during the dry season of March
and April.

Another important root crop is the cassava (Manihot wutidissina), which is
largely grown in the Windward districts. The tubers vield a much valued meal
which forms one of the principal foods of the people. This article is used to some
extent for making cassava bread, but in Dominica, the meal and not the bread
is the more popular of the two. The sweet cassava the tubers of which are boiled
and served as a vegetable is not much valued, and little attention is given to it.

The Yam bean (Pachyrhizus tuberosus) is grown in some districts for the large
amouunt of starch which iv yields, but it alse furnishes a tuber which may be dug
four orfive months after sowing the seceds. When grown for its tubers a few
plants must always be allowed to mature in order to produce seeds for further
sowil;;Jgs. Thie plant, which finds little favour in Dominics, is much cultivaved in
the East,

The Goa bean (Psophocarpus tetrugonoelobus), a popular vegetable in India in
which place both the tubersand green pods are valued, was introduced abons
fifteen years ago, but failed to meet with sufficient appreciation to secure a position
as a regular garden crop. It is not now grown, but it is possible that it continues
to exist on the aites of the old garden.

Arrowroot (Maranta arundinacea) is also cultivated to some extent in the
Eastern districts for the sake of its starch. Tous-le-mois, (Cunna edulis) is
grown on & small scale for its starch and sometimes the rhizomes are boiled and

eaten.

Maize (Zea Mays) is also a garden crop of some importance, the youny cobs
being: used as food, but very little meal is made, the pezsants not caring for this
valuable food. Maize is chiefly produced for sale in sean as stock food.

- Bananas (Musa sapientwn) and plaintains (Masa parvadisiaca) and their
verieties are greatly lked and largely cultivated, The present shertage of
bananas is due to the hurricanes of 1915 and 1916, from which there will be
& recovery. lIn the case of plaintains, the shortage which has existed for several

ears is due to persistent attacks of the plaintain weevil {Cosmopoliles sordidus),
'or which no remedy has been found.

Peas and beans are not cultivated to the extent that theyv should be, the
peasants depending overmuch on starchy tubers. The larger production and
-mnsumgtion of legumes would give a better balanced dietary, which would mean

better health and more energy to the consumers. This fact might be impressed
upon the ple by officials residing in country districts, and in close touch
with the Vlﬂ&g& communities. -

Probably the most. popular legumes are the pigeon pea (Lwjanus indicus) and
one or two of the cowpeas. Amongst beans, the bomavis and red beans a pear
to be the favourites, but dependence is chiefly plaved on those which are able to
exist in & semi-wild state in the neighbourhood of gardens. It is a most diffienlt
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matter to popularize anything new in this line. Recent attempts to introduce the
Rounceval pea of Barbados, some of the cowpeas, the Barbuda white bean, the
Sward bean, and others have meet with little sucecess. The ground nut (Arachss
hypogaa) exists in a few places but receives little astention enlturally.

In addition to the above the native vegetables such as okras, swest calabash,
cueumbers, christophines, pumpkins, squashes, papaws, eto., are generally grown.

The demand for greens ov spinach is met by the nse of leaves and shoots
of many plants, chief amongst wgich are the dasheen and tania, several species
of Amaranths, the Calaln plant (Avwm ap.), Indiszn spinach (Paselle albal, and
a Solanaceons plant the leaves of which have a slightly bitter flavour. Several
other native plants are also used for this purpose in a lesser degree.

Nearly all the English vegetables do well under careful treatment. in Dominica.
Stocks of fresl: seeds are kept for sale at the Botanic Gardens all the vear round.
The iist incindes cabbages. turnips, carrots, lettuces, egg-plants, bheet. radish,
tomnte. parsley, onions, bush beans, etc. In the hills during the cool season
Beowch kale, Brussels sprouts and ecauliflowers have been successtully grown. It
may he stated that the Jerusalem artichoke also succeeds very well in the island.

In or near to the majority of peasant gardens will be found treea of the bread-
fruait, bread nut, coco-nut and vacao, together with plants of the sugar-cane. It is
well known that all these play an important part in the food of the people.

I addition to the garden crops briefly referred to above, Nominica is fortunate
in possessing three wild food-plants which yield tubers of good guality. The most
important of these is the * Waw-Waw ' or Carib yam (Rajania pleioneura), a plant
common thronghout the damp districts of the island.

The * Waw-Waw * grows vigoronsly and yields abundantly. Its tubers may be
seen in the market practically at all seasons of the year. There are two varieties,
one which yields very large tubers, and the other compact clusters of a small ¢
The latter is known as the ‘* Waw-Waw Cush-Cush’. 1t is said that the young
tender tabers of this plant are sometimes eaten raw,

The value of a plant like the * Waw-Waw® is very great. 1t i= unlikely that
there will be any general failure of garden crops throughout the island, but even
in the unlikely event of a shortage it is pleasing to know that very large quantities
of an excellent taber codld be obtained in return for the effort of digging themn up.

Recent investigutions in the loeal Laboratory show that these tubers possess
a food value but o Little inferior to the tania, and saperior to the much grown and
popunlar dasheen.

Arnother plant which grows wild is a specdies of Dioscorea, evidently an escape
from garden cuitivation. It is now commeon throughout the island. Tt is known
locaily by the name of Baba-on-1é. The yams are z(’lug from December to March.
These form a considerable addition to the loca! food supplies of vegetables. The
plant propagates itself by means of small srial tubers produced on the climbing
stems. 1n order to increase future supplies persons after digging the yams also
take care to plant the head of the root-stock again in the soil from which the
tubers have been taken. s

The third food-plant growing wild is the Topee Tambon (Calathea Alvnya),
known in Porte” Rico by the name of Lleren. It is common in the Windward
districts. The small tabers appear in the market from December to March. When
boiled they possess a pleassnt nutty flavour. and form an agreeable addition to the
Fegetable dietary. - - s : :

in normal times the existence of shese wild food-plants together with an
abundance of breadfruit trees, is deplored by employers of labour’ as tending to
‘ranke the people indolent and averse to regular work on estates. : :
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Under present conditions, expressione of opinion such an are heard are those of
thankfulness for the bountiful supply of vegetables. bnth caltivated and wild,
which thrive in Dominica. ’

In this connexion the favourable position of Dominica in regard 1o imported
foodstuffs may be referred to. According to the Leeward Islands Bine Book for
1914-15, the four principal foodstufts imported inwo the Colony were Sour, corn-
meal, peas and beans, and rice. A computation shows that for every 100 I of the
above imparted into Dominica per hend of the population, Antigus haposted THG T
and St Kitts 162 M., per head.

The position of Dominica in these matvers though good might be further
strengthened by an increase in the production of legumes. Fhere is a considerable
annual importation of peas and beans. all of whick might be produced locally.

The strong position of Dominica in this respect is due to the presence of a large
body of peasant proprietors. part of whose work is the production of vegetahias for
local consumption.

Considerable as is the number of food-plants grown in Dominies, it s still
desirable to introduce others with a view of adding further variety to locally grown
esculents. ln this connexion efforts are being made to introduce Dllucus tuberosus,
a vegetable which grows in the mountaing of Peru and Bolivia, and Aeracacia
esculenta, native to Venezuela and Colombia. There s a possibility of the tubera
of the plants named proving useful additione to the local list of vegetables.
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Progress in the Chief Industries.

LIME INDUSTRY.

GENERAL CONBITIONS.

The crop for 19186, calculated in barrels of a capacity of 465 cubic feet,.
amounted to 384,248 barrels or 8,180 below that of 1915, and 6,909 below the record
crop of 1913. It is remarkable that such satisfactory results should have heen
achieved in spite of bad weather conditions.

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

1912 e 370,000
1913 e . 391,000
1914 388,000
1915 390,600
1916 584,000

The following table, calculated on the usual basia.* shows the disposal of the
crop under the various heads :—

Barrels | Approximate percentage
Product. of fruiv, of total crop.
Concentrated juice . 228,904 50-5
Raw juice e 76,548 20
Fresh limes s ... 38,016 10
Citrate of litne ... 39.315 10

Comparison with the figures of last year's disposal of crop showa that
concentrated juice and fresh limes continue to maintain the same position. In
the case of raw juice there was a fall from 26'5 to 20 per cent., and citrate of lime
roge from 35 to 10 per cent. The amount of fruit required to carry on the business
in pickled limes and lime juice cordial was only 615 barrels.

For the second year in succession, the climatic conditions proved unfavourable,
On the evening of August 28 a hurricane of much §reater intensity than that
experienced during Auguss 1915 passed over the island and inflicted considerable
damage on hme cultivations.

* Note, —50 gallons of concentrated juice represent 75 barrels of lime friits - 74 gallons of raw
juice represent | barrel of lime fruits: 1 ton of citrate of lime is equivalent to 266 barrels of
Hime fraits.
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Shortly after the burrieane, His Honouar the Administrator approved of the
suggestion to forward circulars to all planters in the island requesting information
under various headg in order that the aggregate losses sustained by agricultural
interests might be tabulated and recorded.

In all 120 circulars were sent out, and ninety-five answers wers reseived. The
thanks of the Agricultural Department are due to those planters who so kindly
farnished the detailed information required.

The Bgures received show that the premier industry suffered considerably.
This is to be expected as lime trees are susceptible to overturning by wind, and
even a gale may at times account for some damage in this respect. Fortunately,
the lime tree when blown over exhibits, under sound treatment. great powers of
recovery, and the actual loss by deaths owing to storms probably does not average
more than 2 or 3 per cent. In the present instance the high percentage of total
loss in proporfion to &rees blown aver is due to floods and landslides, and to soms
extent to the effeuts of large forest trees falling upon the cultivations.

The number of lime trees totally losl on estates is stated in the returns to be
23,000, and those blown over, but likely to racover in the course of two or three
yoars, reach the high figure of 83,000. These trees are planted at varving
distances apart, bul if we take an average of 200 per acre, this means that 1i5
acres of trees have been destroyed and 415 acres blown down. The latter will
recover in the conrse of several years, but their productive capacity practically
ceases during that period. -

The ‘loss of crop is stated 1o be 1IR,000 barrels of fruit. Except in very
sheltered positions, practically all the fruit, mature and immature, on the trees wasg
blown off, and in turn much of this wase swept away by the rush of water through
the fields.. Further losses wers experienced owing to: the difficulty of obtaining
labour in emergencies of this kind. In this respect it was fortunate that a large
proportion of the crop ripened before the end of August. As there has been no
advance in the lime crop of Dominica during the past four years, obeervers confi-
dently expected an increase of crop of elose upon 100,000 barrels. This expectation
was not realized owing to the hurricane. It is evideut that a large increase of
crop would have been: recorded but for the adverse weather conditions.

The above figures do wot include losses sustained by peasant proprietors.
That these were considerable is_lmdoubted, and if they could be expressed in figurea
would form an important addition to the estate losses given above. <

The guearion of dealing with fallen trees is discussed in another section of this
eport. It is hoped that planters will apply sound methods in carrying out this
work. Woell directed efforts to this end, combined with the applimtione’of a sound
system of manuring are the best and quickest means of effecting a speedy recovery,
both agricnlturally and financially, from the. most severe set-back which the Lime
industry in Dominica has experienced.

COXCENTRATED Limx Juice.
The shipments during the past five years were as follows :—
1012 141,318 gallons.
L1913 158,974

1814 148,179

1915 153,292

13

1918 152,603 "

The chief point of interest has been the production in increasing quantities of
carefully prepared juice.  For many years past planters have been advised to pay
more attention to this matter and to ship a high-grade product. A number of
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planters followed this course, which proved to be a profitable one. Now thai first
olass juice can be obtained in guantity, buyers in London sevorely penalize the Jow-
ﬁr&de product. It is hoped that within a short time nothing but juice of the
aighest class will be shipped from this island.
Raw LimE Jurce
The exports during recent years were as follows . —

1912 508,760  galions. ;

1913 336,728 -
1914 379,875 v
1915 777,064 .

1916 574,109 “

The heavy shipments made during the past two Yyears are dusein a large
measure to the requirements of the Allied Arinies and Navies.

Of the quantity shipped during 1916, 474,250 gallons went to the United
Kingdom, 20,500 gallons to Canada, and 74,359 vallons te other countries.

JITRATE OF LaIME.

The exports of this product have Huctuated consderably during the past five
years, as the following table showe :——

1912 3,910 cwt, ¥
1913 4,753 .
1914 5,101 -
19315 1,102
1916 2,956 ar
This has been largely due to varying market conditions, prices for high-grade
concentrated juice having on various oceasions ruled higher than those for citrate
of lime. This has led to the establishmens locally of what may be termed dual
product factories in which steam concentraied juice and citrate of lime may he
turned out with equal facility, as demanded by market conditions. These factories
represent the highest efficiency yet attained in the manufacture of the two products.
Grreen LiMES.
The shipments since 1912 have been as follows 1
1912 37,038 barrels.
1913 43,832 5
1914 45,283 .,
1915 41,4494 .
1916 38,016 "
Duriug the past two years, a period of unparalleled prosperity in New York

and other large cities, the shipments of this fruit to the United States have fallan
off to the extent of 6,000 harrels. Thia decrease cannot be placed to lack of
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shipping facilities, the Quebec Line Steamers having been run as usual ; the only
shange of importance being the nead of ssoaring space for this cargo seven or eight
davys in advanece of sailing.

As it s nnlikely there is any falling off in the demand in the United States,
the dause of she sdecreasing shipment. is probably due, in part. to competition of
other countriea. Porto Rico. Cuba and Florida, all share in this trade, while the
West Indian isiands of 8t Lucis, Grenada. and TPrinidad will from the present

take an increasing pars inoit.

The New Yovk market is mainiy supplied by Dominica during the sprin
montblis. At this time prices rule high and a good deal of inferior frait is forward
by specnlators, which hus the effect of lowering the standard of Dominica limes.
To the present no definite steps have been taken by those most interested to
orgagize matters on s general seale with a view of preventing shipments of fruit
-of inferior qgualivy.

The it shipped by leading business tivias and estates is of the highest yuality,
but these sfforts to build ap # soaud trade creditable to the icland ave largely
disenimted by the irresponsible action of others with no permaneut interests in the
business, who <ship fow-grade frnit during the time high prices rule in the market.,

At the close of the yvear His Honour the Administrator in response to represen-
tations by ¢he leading shippers laid the following proposals before the newly
formed Chamber of Commerce with a view of affording assistance in organizing

a system for the inspection of tiuit before shipment.
WHAT WE WANT TO SEUURE,
i, *The placing oun the New York marker of a good standard lime (green)

with a Government guavantee that it hus Deen inspected and passed before
abipment.

2.+ The preventing of the shipment of bad, immature or damaged fruit,

3. The maintenanoe of the high standard of our fruit.

4. *The stoppiug of the haphazard or rush shipping at the time when the
fruit s in highoest demand and brings the best prices.

(a) ° As toinspeetion.  That need not present any insuperable difficulties. Wa
can appoint some inspectors psid by the levy of 1d. per barrel on the fruit shipped.
This tax would ba panl to the Treasury, which would then pay the inspectors. - 4

(b} *No one would be allowsd to ship any fruit unless it bad been inspected
and bore the mark of the inspector and the date of inspection on every barrel in

a conapicuous place.

¢ BEvervone wishing to ship green limes "u"t’;ulc_i be m?quired to give a
e to the inapector that they havae frait for inspection.

(e}

wesk s (7} nott
Yy * SBome ‘eentral place would be appointed in Roseau for inspection, but
visits couid be made by the inspectors to placss near Rosean for the purpose of

ingpection of shipments.

{e} -~ Kvery shipuwaut not fulfilling the standard of quality would be at once
condemued and either refused the mark or an option offered of repacking or
repicking the shipments to the satisfaction of the inspector.

)y Al shipruents which did 1oy savisfy the inspector vr{ou}d be prohibibpd,
and any person shipping harrels without a mark wounld be Hable to prosscution
and o a severs nenalty on summary conviction.

() ‘The principal importers in New York would be informed by circulars
that steps have been taken to ensure a standard quality of fruit, and asked to
aonept no fruit save that under Government gusrantee.
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‘I shall be much obliged if your Chamher will.make any further suggestions
which may occur to you, remembering that it is absolutely necessary to prevent
the shipment of bad fruit, which can only result in the decrease and ultimste
extinction of one of the most important. activities of the Presidency. It is one
which is likely in the near future to meet with active business-like and intelligent
tompetition from other lime-growing countries.’

LaMe OIiLs.

Shipments of essential oil showed a considerahle increase over the previous
ar’s exports, whilst those of otto of limes showed a decrense.. The production of
e oils during a period of five years is given below :—

Otto of limes. - Esasential oil of limes.
1912 1,037 gallons 1912 4,150 gallons.
1913 1,505 . 1913 5,870 s .
1914 1,619 » 1914 3,084 .
1915 974 . 1915 4,108 .
1916 680 " 1916 5,504 -

Prices for these products again ruled high, as a reference to the export value
will show.

When the island’s crop of limes is considered and allowance made for the
green lime and raw juice trades (although in the latter instance the lees of the
ulk of the shipments are returned to the island for the recovery of oil) it will be
seen that the production of these valuable products is much below what it might be.
This iz partly explained by the fact that estates with young cultivation seldom
ess the equipment for distilling during the early years of production. Also
uring the height of the crop it is only possible to deal with a portion of the fruit
by means of écuelling.

Apart from this. the yield of oil on estates with the necessary equipment is often
low, but may be accounted for by the rush of work during the period of maximum
erop, and in some cases owing to inadequacy of eqnipment.

Under the stimulating effect of good prices, it is ho that measures will
be taken to recover a larger portion of these valuable oils than formerly.

The exports of lime products during 1916 were as follows : —

Product. Quantity. _ Vséuef

Concentrated lime juice ... 15?:‘603 galions. 44,379
Baw lime juice 574,100 - ‘ 50,452
Baw juice cordial .. e .. 5000 7-. T2
Green limes .. . 38,018 barrels. i 47,832
Pickled limes 415 415
Citrate of lime 2,956 owt. ) 8,244
Essential oil of limes . 5,504 gallons. | . 16,803
Otto of Yimes 680 2,435
 £172,352

" Compared with the previous year there was a total decresse in values
amounting to £2.052. : . :



21

CACAO AND COCO-NUTS.

CACAO.

Another fall has to be recorded in the export of cacac. Twenty years ago the
figures were the same, but with a progressive upward tendency. he maximum
was reached in 1902 when 12,000 cwt. were exported. The output remained fairly
constant around this figure until 1912. Since that time the falling off has been
rapid, as is shown by the following table : — .

1912 ... 11,877 ewt.
1913 ... 9,660 .,
1914 ... 8,874 ..
1915 ... 10,81¢
1916 ... . 5,707 ..

This considerable decline in 1916 may be principally due to the hurricane of
1915. Tt may be expected tiat the tropical disturbance of 1916, which affected
cacao cultivation to a much greater extent, is likely to canse a further reduction
in ths exports.

Returns furnished by planters after the hurricanc placed the Joss of cacao trees
on estates at 10,000. As cacao is usually grown in sheltered positions, these losses
were mainly caused by floods and landslides. The losses suffered by peasants
in this respect cannot be estimated with any approach to accuracy, but it is
thought thev are greater than those sustained by estates This conaiderable loss
-of trees coupled with damage to existing eculbivations and their protecting wind-
belts, is bound to have a further bad effect on an already declining industry.

COCO-NUTS.

Shipments under this head for a five-year period are recorded below :—

1912 539,791
1913 448,747
1914 554,549
1915 £06,360
1916 408,007

The falling off in exports during the year was primarily due to the cyclonic
disturbance which caused the loss of over 1,000 trees.

A fair amount of development work is going on, and the suggestion. to plant
the frontages of coast estates is being followed im a aumber of instances. The
existence of belts of coco-nut paims wherever paasible along the coast-line, ?gnrt
from their yield, serves to lift the wind when it blows off the sea, thus affording
= measure of protection to cultivation further inland.

‘Whilst Dominica is generally well adapted for the growth of coco-nuis, certain
rts of the Windward and the Lasoye districts are admirably suited to this
oultivation. In the latter quarter considerable areas have been planted during

recent years.

It has been pointed out on many occasions how importaht it is for planters to
give attention 1o the cnitivation of products other than the lime. What is now
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lanting. All coastal estates with

rfsquired ig an oxtension of interest in coco-nut
thus assure to the island a new

awitable lards might take part iun this work au
industry and a stronger oconomic position.

MINOR PRODUCTS.

The quantities arnvd valnes of minor products exported during 1916 are given
bolow :—

Produoe. E Quautities. Values,

i £
Oranges 783 barrvels 581
Orange oil 143 gallons . 275
Bay loaves 2TY ewr. 3549
Bay ml - 296 gailons 1,149
Banaas 85 bunches s 40
Coffee .o 21 ewr, f 180
Hardwoaod .. 123,371 feat | 141
Vanilla 1,842 . 485

Work in the Chemical Laboratory.

For several months during the year under review, work in ithe chemiocal
laboratory was practieally suspended.” This was inevitable under the conditions
which prevailed. During the latter purt of the vear a certain amount of investiga-
tion was cerried out,

The hope was expressed in the last progress report that more adequate laboratory
accommodation would be provided during 1916. Unfortunatcly this hope has not
materialized and the work has had to be conducted under the trying conditions
which prevail in a building badly suited for condneting chemical investigations. .

The following i~ a stmmary of the samples analysed during the year:—

Lime jnice samples (estates) . .- e 70
" s »  (for investigations) s 62
Manures ... i . - 3
Chitrate of lme v . - - 2
Linie oil {for keroseno) .. .- » 4
s e ocingpalp LU 2
Standard solutious (estates) — 5
Millkc .. 140
Matehes {Cnatoms) ... e e el 3
Meadls .. - 5
Sails (carbonates) . .- . 4
+  {acidity-litne requirements) A5

Total ... 188
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TESTING 1aME JUICE

The following table shows the steady progress made i the narnber of samples \
-of lime juice sent in to be tested by planters during the last six years :—

Year. 3911 1912 1413 im4 1415 1916
No. of snmples tested. e 7 i el 48 45 68

As n previous years the testing solutions nsed by Messrs. 1. Rose & Co,. Litd,,
who purchase large guantities of raw lime juice not only in Dominica but  also in
the neighbouring islands, are checked in thiz laboratory from time to time. In this
way any dissatisfaction which may have existed between the planters and Mesars,
Rose on the question of test in the past has been removed. and both partice uare
-satisfied that the juice changes hands on a correct basis.

Ome party was instructed 1o the method of testing jmice during the year with
the view of controlling the work of the factory. Several othors were supplied with
small quantities of standard solutions.

IMPROVEMENT IN THE MANUPACPURE OF JamME FPROOLUUTS.

During the year under review, citrate of lime was sold on the basis of abouat
£27 per pipe. During the same period conventrated Jime jnice was quoted at £22

per. pipe.

Whilst. nany planters received this latter price and found difficelty m dispos-
ing of their product, a number of others received £28 and over per pipe, and found
a ready market.

The difference in price was due entirely to the difference in the guality of the
juice manufactured. Those who took the slight additional trouble of preparing
a clean sample of concentrated juice were rewarded to the extent of £6 per pipe’
and over. Now that the trade has differentiated btetwsen clean and dirty
juices and does uot value the product on the acid vontent alone, a rapid improve-
ment should spon he obhservable in the quality of the balk of the juice leaving the
jsland, and the shipment of thick dirty juice should be a thing of the past.

There is an idea abroad that clean juice vannot be prepared by the open-tire
process. This of course is a fallacy, as some of the. best juice leaving the island
to-day is manufactured by the open-fire metbod. The writer has seen juice

repared by steam concentration having a sediment test of close on 100 units.
e essential condition in the preparation of clean corcentrated juice ls that the
raw juice should be as free as possible from pulp. To attaio this end several
different methods are practised. ~First the raw juice as it comes from the mill is
kept tor several days in vats to settle and only the viear juice drawn out fur
concentration ; or the whole is pasased through the still and sfter boiling is run into
settling vats and allowed to remain there for twelve to twenty-four hours. 1t is
well known that boiled juice settles quicker and more thoroughly than raw juice.
In some cases planters use both the a]bove methods, that is they seitle the raw juice
as much as is convenient. withdrawing the clear juice directly imto the concentrating
vessel and distilling only the cloudy jnice. No doubt the oleaner juice is obtained
by heating the bulk to boiling for some tirne. and then settling the juice, finmally
withdrawing the clear juice. ‘ . .

The chief difficulty in preparing clean juive is the treatment of the sediment.

It contains a very considerable amount of acid which must be recovered. Filter
presses—familiar objects in sugar factories—are unot used in hime. juice factories.
WO processes are a.(iopt,ed to obtain the last of the acid out of the sludge. The
latter is placed in bags made of cloth and allowed to drain. or still better, placed n-.
a specially made filter bag consisting of two bags..one the larger placed within &
second the smaller, the smaller of the two having no bottom. The other method
js to allow the sediment to run into a separate vat, stirring it up with a quantity of
water, allowing it to settle and drawing off the clear ligiiid The second process
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appears the more practicable when large volumes of juice are being dealt with.
In this secord process it becomes a matter of some importance to determine the
number of times it is economically sound to continue the washing.

‘With this end in view experiments have been conducted in this laboratory,
and it wounld appesr that if time is an important facter, the best way to treat
the sludge ix to add water to the extent of 2 parts to 1 of sludge. In a few
honrs--six to ten-—the pulp settles and the clear liguid may be drawn off and
concentrated. It is not economically sound at the present value. of citric acid
to further treat the residue.

If, however, the element of time is not pressing, then the most efficient way
of dealing with the sludge is to add equal parts of water, allowing it to settle
sighteen to twenty-four hours. drawing off the clear lquid and again adding
water in equal parts. From data supplied to this Department as to the cost of
concentrating a gallon of juice, which is given at 1 cent per gallon, it would
appenr that, at the present value of citrie neid, the washing described may bae
repéated thrae times, but that the fourth washing is not profitable.

By the first method 666 per cent. of the acid is recovered from the sludge,
and by the second process, provided the washing is repeated twice, 75°0 per cent,
If, however, the washing is repeated three times, then 875 per cent. of the acid
will be recovered.

On the majority of estates, with a little additional trouble and at a compara-
tively slight increased cost, clean conceptrated lime juice can he readily produced.

TrE Usk or STEAM FOR CONCENTRATING JUICE.

The success of steam concentration plants having been established, & number
of new plants of this nature were installed in the island during the year. No
doubt the difficuity in procuring and the additional cost of purchasing boilers and
copper fittings at the preseni time account to a large extent for the fact that
many other estates have not ye$ installed steam concentrating plants. It should
now be known generally that this method of concentrating effects a saving of acid
to the extent of abont 10 per cent. over the open-fire process, and that the destruo-
tion of acid is nunder 3 pér cent.

At the request of a planter who was about to concentrate by steam for the
first time, a concentration test was made, and the resnlts obtained are published
for general information.

Qunces of citric acid in 1,258 gallons of raw juice .- =16,300
v » » w a1 " ,» concentrated juice =15,960
Loss of acid in ounces .- = 340

=217 per cent,
This is a very satisfactory result and confirms other vxperiments which have
been conducted from time to time.

Use oF TEE HYDROMETRRE AnND CITROMETER IN MAEKING
CONCENTRATED LIME JUICE. )

The citrometer is a special form of hydrometer which is eomnmonly used in ihe
lime juice factory to determine the approach of the moment for ‘striking’. Some
form of hydromater is essemtial for this purpose, but the obscurity of the scale of
the citrometer, and the fact that there are several different citrometers on the
market, some of them quite useless for the purpose for which they are required,
have made it advisable now for several vears, that the use of the citrometer be
discontinued, and that in its place an ordinary specific gravity hydromster of a
vertain gradoation be used. The kind rscommended was an ordinary specifie
gravity hydrometer standardized at 60" ¥. and reading between 1200 And 1-300 -
this to be used in the boiling juice in exactly the same way as the citrometer,
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The readings of the hydrometer or ecitrometer are only meant to be a more
or less approximate indication, though with steam concentration in wooden vessels
a very close agreement is possible between the various ‘strikes’ when the same
quality of concentrated juice is being manufactured. and when care is exercised in
taking the readings. hen different qualities of juice are being manufactured,
a somewhat differeny set of resulus will be obtained by boiling to the same degree
bydrometer. : :

In former days before clean concentrated juice was being prepared, it was
customary to go on with the boiling until the citrometer read 60°, which is
dvivalent to the hydrometer reading 1-243, and which gavo a juice testing about
i%o oz. of citric acid to the gallon. It soon became evident that these figures did
not hold good in the case of clean juice, and that to obtain a juice testing about
100 oz. per gallon, tl:c beiling had to be checked before the 60° marked was reach-
-ed. Several enquirizs having been received from time to time as to the point on the
hydrometer at which the boiling should ¢ease in order to give a juice of a certain
strength, the matter was investigated during the year under review, and below is
given a table showing the results obtained. In the first colomn the reading is given
on an ordinary hydrometer graduated at 60° F. ; in the second column is given the
corresponding citrometer readinig, and in the last column the strength of the result-
ing juice. in ounces per gallon. It may be stated that the concentrated juice was of
a moderately clean quality containing 30 units of sediment when testing 93-07 oz
per gallon, and rising to 50 units when testing 128 oz. per gallon.

TABLE

showing relation been apparent specific gravity of boiling concentrated lime
juice and the acid content of the same juice.

Hydrometer. Citrometer. | Acid test in oz per
( gallon,
!
1,200 50 831
1,205, 51 94-g
1,210 52 971
1,215 53 997
1,220 54 101-5
1,225 56 1038
1,230 57 1051
1,235 ‘ 58 147-0
1,240 ‘ 59 3 10 v
1,245 60 1110
1,250 61 1138
1,255 63 1156
1.260 64 117-9
1,265 65 120-2
1,270 66 1228
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POINT OF ECONOMIC CONCENTRATION.

The raw juice used in this investigation, which was conducted by the kind
permission of Mr. R. E. A. Nicholls at St, Aroment estate, had a purity of 805
r cent. This is slightly lower than ordinary fresh lime jnice, and onur experience
indicates, as one would expeoct, that the lower the purity of the raw juice the
- ‘lower the test of the dcid in the concentrated juice. n support of this contention
it may be stated that in one instance when the juice had been stored for a sonsider-
able time before boiling, a sample of concentrated juice boiled to 1-225 on the
hydrometer gave a test of only 9954 oz. per gallon. *

1t would appear, therefore, from the table given, that in the preparation of
clean concentrated juice, and where a juice testing about 100 oz. per gallon
is required, a hydrometer graduated from 1-175 to 1-Z75 woeuld be the one best.
suited for the purpose, and that when this hydrometer reads between 1215 and
1220 thie desired degree of concentration has been reached.

Point or EcoxomMic CONCENTRATION.,

Owing to the unuanally high freight rates and other charges which exist at
tlie present time, the table showing the economic point of concentration, based on
‘the careful experiments copducted by the Hon. J. C. Macintyre in 1911, when
‘boiling with open fire and in copper tayches, was recalculated on the existing rates
and published locally. This is reproduced below :—

Acid oz. per Citrometer Net value after concentra-
tration. trated juice. proximate, value c<f 1 pi of

Degree of concen- }gail. in concen- degree ap- tion of 12,000 oz. when
!! concentrated juice is
i

Basis 12 Basis 14 i %
oz. fgall. oz fgall. £25 £30 £35
! £ s alg s alg s 4a
7:1 6-0:1 78 45 26 9 833 12 840 15 16
8:1 6-8:1 &8 50 27 1 41134 2 541 3 6
9:1 7-7:1 ! 08 | 6 1127 5 434 31141 2 7
10:1 86:1 ' 107 ’ 60 27 911;534 6 041 2 8
1141 9-4:1 114 ?I 62 127 010%33 13 240 5 5
121 10-3:1 121 ‘ 65 26 9 sz 18 239 9 o
: i i

1t will be seen from the above that under the present conditions, the economic
point of concentration with concentrated lime juice selling at between £25 and £30-
per pipe is 10 te 1.

_ 1t should be remembered however, that the greatest care is required when
concentrating to this degree with open fire to avoid excessive loss of acid.

With steam coils the loss in concentration is so small (between 2 and 3 per
cent.) even when the juice is highly concentrated, that the only point that need be
considered .in this conmezion 18 the requirements of the trade; buyers would
probably object to a juice containing much more than 120 oz. of acid per gallon,
~which is equivaleant to-absut 11 to 1.

-ARWLVEE or LocaL FOODSTUFFS.
Ina p}:‘gl‘i@ljs, seokion f)  yeport the pdﬁiﬁa::_ of the isjand ‘ﬁ;itgh “Tegard to
the supply of foodstuffs was o fered, and it Wias pointed out that offivial stutistios




27
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revealed the fact that Dominica is self-supporting to a much larger extent than
Antigua and St. Kitts, the only important article of imported foodstuff being wheat
flour. 1t appeared desirable, therefore, to condunct a chemical examination of the
feeding value of some of the more common locally grown foodstuffs, in order that
their relative value as foods might be ascertained. Some of these, snch as sweet
potato and various peas and beans had on many oceasions been examined in this
way and the data were already available; so 1t was considered unnecessary to
repeat the analyses. Others, such as the dasheen and tania were but little known,
and the wild yam * Waw-waw * (Rujunia pleioneura) had probably never previously
been analysed. and the figures are therefore placed on record, it is believed, for tlie
first time in this table.

COMPOSITION OF LOCALLY GROWN FOODSTUFFS.

Moisture.{ Protein. ; Fat. {Carbohydrates.; Fibre. | Ash.
Tania meal ... ..| 847 500 T a8 7881 194 | 478
“Dasheen meal o oem | 305 | a2 86-72 91 | 196
Farine vee 4 28 1-48 61 8511 2-11 1-43
‘Banana meal ... 952 357 84 82-28 -83 296
Plantain meal e 8-82 2-86 71 84-71 ‘65 225
Waw-waw meal 6-07 358 44 87-33 ‘83 1-75
“Wheat flour® ... - 123 10-1 13 756 -3 ‘6
Sweet potato meal* .| 124 36 i 776 35 21
Bean, Bonavist* .. 14-3 20-1 [ 2 511 9-5 3-8
Balt §sh* .. [ 536 214 - e f248
Balt pork (fat)* .. 73 18 ; 872 37
; : | i

In order to appreciate fully the signiticance of the figures given, it may be
-advigable to give a brief account of the functions of the various constitunents of
foods. They are classed as follows :—

- F Carbohydrates
1 Non-nitregenous 4 Fats
( Ash
2 Nitrogenous Proteids
3 XNon-digestible fibre

The carbohydrates and fat are heat and work producers; the proteids are
flesh. formers and tissue renewers, and the ash goes. mainly to form bone, etc, in
growing children. An excess of carbohydrates or fat cannot be utilized by the
system for the renewal of tissue, consequently a properly balanced ration is neces-
gary.  Fat has two and a half times the heat- and work-producing value of
carbohydrates such as starch and sagar. :

‘When we consider the figures given for the commonly grown Dominica
provision crops in the light of the above explanation,” we note the predominating
quantity of carbohydrates and the very low protein and cil content. Of these the

*See Agriculturat News, Vol. XVi, No. 387 p. 5.
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tania is superior to the others in protein, and it will be noted that the wild yam
« Waw-waw > holds guite a favourable position when compared with the others.

It is obvious, however, that to produce a well-balanced ration, it is necessary’
to consume a certain guantity of meat, salt fish, and peas and beans. Though
a large quantity of peas and beans are grown locally, there is not sufficient produc-
ed to meet the requirements of the population of the island, sud over 40,000 1b. are-
imported annually. AIl this should most certainly be produced in the island. It
will be noted that the common bonavist bean contains practically the same-
guantity of protein as salt fish.

TaeE UsSeE oF FARINE MEAL FOR DILUTING BREAD.

As there appeared to be a possibility of the wheat supply becoming short
should the war be long vontinued, it became desirable to consider what local
produet counld be used to angment the supply of Hour.

The product which offers most promise of success is farine; it is produced
locally in considerable quantity, and is used and appreviated by a large section
of the population. When pounded and sifted it forms a meal of good ocoleur.
Its composition like that of most root crops is poor in proteids—the Hlesh formers ;
and rich in carbohydrates—the heat and work producers. The analysis may be
seen on the preceding page of this report. ‘

Three experiments were conducted with this meal in which different propor-
tions were used as follows, in the manufacture of bread :—

No. 1, equal proportions of wheat flower and farine meal,
w2, 1o parts of wheat flour to one part of farine meal.
. 3, three parts of wheat flour to one part of farine meal.

Mr. Bernard Burton was good enough to undertake the mixing and baking
of the bread, and we are much obliged for his co-operation.

Samples of the bread prepared were forwarded to His Honour the Adminis-
trator, His Lordship the Bishop, and Dr. R. H. Allport, Chairman of the Roseaun
Town Board. The unanimons opinion of these gentlemen was that Nos. 2 and 3
especially, were quite good samples of bread. No.1 when quite fresh was also
pronouneed to be good, but in twenty-four hours it developed a pronounced Hlavour
of the farine, which however was not in any way disagreeable.

1t would appear, therefore, that quite eatable bread can be produced by an
admixture of farine meal with wheat flour, and that should it become necessary,
the importation of the latter could be considerably curtailed by diluting it with
farine meal.

Analyzes have been performed of the protein cortent of these breads as.
compared with bread made from wheat Hour alone, and it was found that
ordinary bread contained 917 per cent. of protein and 3823 per cent. of water.

"3 " T &1 ., ”
2:1 2 ') 770 T [H) ey [T
11 - o 624 ,, ., i v and 41-03 per cent. water.

The Lreads showed a decreasing perceatage of protein as the proportion of
farine meal increased. :

THE Roskav Mink SupprLy.

The sale of milk in Roseau is regulated by the Town Board, and each milk seller
is licensed. For several years past the purity of the milk has been checked with
the hyvdrometer, and the oflicers of the Board have the power to conliscate any
milk offered for sale which is below a certain standard; and are also empowered to -
take legal proceedings.  The licensed milk seller is supplied with a hydrometer so-

-
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SOMPOSITION OF DOMINICA MILE.

that he or she may test any milk paurchased from country pecple, and which is to be
offered far sale.

This system, it is claimed. has worksd with considerable success, and is
responsible for a noticeable improvement in the quality of the milk sold in the town.

When a chemical laboratory was opened by the Government, the latter allow-
ed the Chemist-in-charge to malke the usual chemical analysis on a number of
samples. This privilege was again extended to the Town Board during the year
under review, when ten samples of milk were analysed. The results obtained ars
tabulated below. It will be observed that whilst the majority of the samples
examined are of good quality, three samples, Nos. 2, 3 and 6, were below the legal
standard, and were undoubtedly adulterated.

’ Examination of the specific gravity column (hydrometer readings) shows that
by itself this method of testing the quality of milk is not sufficiently accurate
"t0 detect many cases of adulteration, and that, on the other hand. unless a fairly
wide margin is allowed, this method might well lead to a miscarriage of justice.

These facts were brought to the notice of the Government, and after com-
munication with the Town Board it was arranged that in future, whilst the
employment of the hydrometer may be usefully continued as a general check, no
prosecutions are to be instituted without a certificate of analysis as to adulteration

from the Government Chemist.

sil c;iﬂ(ﬁ Total solids. Fat. Solids not fat. | Water. | Specific Gravity.
1 13-85 18 ' 885 8635 1-0286
2 9-94 15 844 96-06 1-0296
3 10-60 40 66 89-40 1-0207
4 1361 46 9-01 86-39 1-0295
5 14-03 bosT 833 8597 10264
6 9-00 15 7-50 91-00 10272
7 11-42 33 792 8858 1-0259
8 12-73 42 8353 8726 1-0288
9 1215 335 880 8785 10294
10 15-01 58 9-21 84-99 1-0282
Mean ten} 1221 3-89 8-32 i 8778 1-0275
samples. i

Legal standard United Kingdom 3 per cent. Fat, and 8";;3' per cent. Solids not fat.
N 5 ‘._""

' " Jamaica 5 0 » ” o 8256 ., . . P

WATER FROM THE Roseau TowN SurrLy. -

Tn the last progress report was given the results of Dr'_. Tempany's examination
of three samples of water from the town fu pply collected in the wet months of the
1w then suggested that it wonld be useful to repeat the analyses on

year, and it wa : : ‘
samples taken in the dry season. This was accordingly done, and the foliowing

report is by Dr. Tempany :—
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THE WATER SUPPLY.

* In continnation of my Report of October 1, 1915, on three samples of water
from the town water-supply, of Roseau, Dominica, I now beg to submit a farther
report on two additional samples from the same source.

‘The samples in question were taken by Mr. G. A. Jones, Assistant Carator
and Assistant Chemist to the Dominica Department of Agriculture, during the
month of April, after a prolonged period of dry weather. The samples are supple-
mentary tc those reported on by myself previously. which were taken after periods
of considerable rainfall. The samples now reported on are two in number, viz :—

¢No. 1 From the intake of the Reservoir.
¢ No. 2 From the tap in the Laboratory at the Botanic Gardens.

$"The anstytical resnlts are shown. in -the:accompanying table. “dn .point of
view of‘theconvent  of dissolved ~mineral matter, ithewrastilis.are, . dn: the~etreum-
stances, in surprisingly close agreement with those found in the case of the samples
reported on in October last. From the point of view of the contained organic matter
the samples are slighty superior in qua.lib% to those previously reported on, and for

such types of upland surface water must be regarded as of extremely high purity.

« The groupe of analyses taken together indicate that under the range of
conditions cecurring at the times of taking the two sets of samples, the quality of
the water supplied to the Town of Roseau leaves little to be desired when judged
by the usual chemical standards.’ -

WATER FROM THE ROSEAU TOWN SUPPLY, DOMINICA.

A. From intake at |B. From Laboratory
Reservoir. tap.
Constituent. " Parts per Grains per7j Parts per | Grains per

100,000:; gallon. 100,600. gallon,
Total solids T B A 119 | 150 105
Chlorine ... .. . . . I 084 | 12 0-84
Equivalent sodium chloride ... 198 1-39 198 139
Temporary hardness ... e e 72 504 (5 504
Permanent hardness ... ... ...  nil wil | omil nil
Nitrates ..o . o e .0 mib nil - mil nil
Free ammonia .. . trace trace trace trace
Albuminoid . - e 0o 0-0007 00015 00105
Oxygen absorbed in 20 minutes .| 0003 0002 0003 2002
Oxygen absorbed in 4 hours ... 0026 0018 15 0014 G-010

LixE REQUIREMENRTS oF DOMINICA SOILS.

Much attention has recently been given to the qltlxestion of the lime require-
ments of soils. In temperate climates the leading authorities on agriculture have
come to the conclusion that the fortility of the soil is directly proportional to the
calcium earbonate content of the soil, these conclusions having beéen arrived at as
& result of carefully conducted experiments and extended observations.
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LIME REQUIREMENTS OF DOMINICA SOLLS.

It is well kuown that the soils of Dominica in common with many other Wess
India islands of volcanic origin are remarkably poor in caleiumi carbonate. In
a soil survey of Dominica made some years ago by Dr. (now Sir Francis) Watts,
the calcium carbonate content of the different types of soil was determined, and
rarely did it exceed 04 per vent, and in s large number of cases it was
nnder ‘2 per cent.

It becomes a question of some importance for Dominica planters to know
whether it is advisable for them to spend considerable sums of mouney on the
application of lime to their soils. Good lime cannot be cheaply obtained in
Dominica owing to the comparative scarcity of coral, and the high cost of trans-
port, especially in the case of those estates situated some distance from the coast,
18 another obstacle.

Following the lead of European agriculturists, it has been customary to advise
the periodic application of lime, but no detinite experiments have been conducted
in Dominiea for any length of time to show that such applications would be
remunerative. Insome neighbouring islands such experiments have been carried
ont, and the writer knows of no instance where increase in orchard crops has been
recorded as a result of the application of lime, Two experiments have recently
been started by this Department—one with cacao and the other with limes—in
which liune in vonjunetion  wiilhh mulch is applied annually. It will take some
considerable time before reliable results will be available. :

That excellent results can be obtained in cacao cultivation without applications
of lime over a lengthy period on soils known to be very deficient in carbonsates
(01 per cent.) is proved by reference to the table of yields of the mulched plots of
the Dominica cacao sxperiment station, given in ancther section of this report.
It is known positively that no lime has been applied at least during the last
twenty-five years to any of these plots. :

Recent investigators™ have distinguished. between the lime requirements.
of soils to eflect neutralization of acidity and that required to effect partial
sterilization. Calcium earbonate or chalk could be used equally well with lime
(provided it is finely ground) for the first purpose, but chalk would not bring about
partial sterilization. TFhe same ipvestigators have devised methods for determin-
ing these requirements, and during the year under review a number of typical
samples of Dominica soils have been examined in this connexion. It became
evident after two or three delerminations that the quantity of lime reguired for
partial sterilization of Deminica seils was so great and the cost would be so
prohibitive that it was not a practical propaosition, consequently this determination
was not proceeded with on the majority of the samples. t may here be mentioned
that a minimum of 7-8 tons of lime per scre would be required to bring about
partial sterilization,

The chalk required for neutralizing the acidity in soils was determined on
fifteen carefully seiected samples. The table following gives the locality where the
soils were taken from, the amount of caleiun carbonate required to remove acidity,
and some general remarks on the soils :—

" Jowrnnl of Agricullural Science, Vol. VIL pp. 76-103.



32

LIME REQUIREMENTS OF DOMINICA SOILS.

Caleium carbon-

No. of Locality. | ate required to Remarks.
sample. neutralize acidity.
Tons ewt.

1 Cacao Experi- — 7 Sample taken from 15 yra. mulched plos
ment Station.

2 . (24 - 5 L2 " " Eld (£ 00[13.1‘0] PlOt
Lime Experi- - i8 A soil containing about 47 per cent. silk
ment Station and clay.

4 Lasoye - 16 A light soil, grown limes succeasfully for

over 20 years.

5 » 1 10 A heavy soil recently drained.

6 - 2 19 A reclaimed swamp, surface well drained,
most lusurious growth of lime trees.

7 » i 4 Reclaimed swamp, grew a heavy erop of
sugar-canes in 1915, -

8 Leeward Coast 0 12 Grew well-developed lime trees; recently
infected with Sphserostilbe root
disease.

9 Interior ! 7 18 Soil of unfelled forest lying on sheeé
rock. :

10 " 7 7 Similar soil now in ecultivation, poor
growth of limes.

11 » 5 11 Deep soils, cleared from forest during
the last 10-15 years.

12 . 6 1 Typical of a large area of interior soila.

13 v 4 6 Limes grown successfolly and in the

14 " 4 4 case of Nos. 13 and 14 mest luxuri-

15 e 4. ()] antly.

Without exception these soils show & pronounced acidity varying from a chalk
requirement of 5 cwt. to the acre to an amount over 7 tons per acre. The dark,
light, wvalley soils long cultivated, would require an amount wvarying from 5 to
20 _cwt. per acre of chalk, whilst those of the interior, only recently felled from forest,
would reguire from 4 to 7 tons of chalk merely to correct the acidity.

All these samples were personally collected by the writer and notes were
taken of the condition of the cultivation in the immediate vicinity. The majority
of the soils were taken from lime fields, and Nos. 6, 13 and 14, though showing such
a pronourced acidity, carried lime trees of exceptional vigour and growth. Itis -
-e;ic}fnt that the presence of acid in the soil does not hinder in any way the growth
-of the treea.

Samples Nos. 9 and 10 are interesting in showing the very acid nature of forest
soils, especially when drainage is difficult owing to the close proximity of the bard-
‘pan to the surface. ’ '



LIME REQUIBEMENTS OF DOMINICA SOILS.

The repeated applications of organic matter over a period of fifteen years to the
mulched plot (sample No, 1) has only slightly increased the acidity of the soil as
compared with No. 2, which is adjazent to it and receives no manure.

The amount of carbonates found in some of these soils (determined by the
Shrewsbury method —see West Indian, Bulletin, Vol XIII, p. 278) is as follows :—

No. 5 32 per cent. calcinm carbonate.
» 4 35 5 - e
» B ‘98 . . s
- 14 20 . ”

It is regretted that the acreage of cultivation at the disposal of this Depart-
ment is not sufficient to enable expsriments to be condncted on any considerable
scale to demonstrate the effect of iming on orchard cultivation on the lines sug-
gested by these determinations, ie. when lime is applied sufficient (a) to remove
acidity, and (b) to cause partial sterilization. A few trees are being experimented
with and the results will be recorded. Plauters who are favourably placed with
regard to a supply of lime may be disposed to conduet trials on their own cstates,
in which case the Department wili be pleased to assist by making determinations
as to the guantities which should be applied.

It should not be lost sight of that limeé may exert beneficial results in several
directions not dealt with in this investigation. Its undoubted henefit when applied
to heavy lands in causing them to become more friable and workable is well known,
and is made use of in preparing nursery beds on such lands by this Department.
Further—~tchough again this has not been proved by experiment —it is quite possible
that if sufficient limne.to cause a change in the soil reaction is applied to fields
infected with root disease, the latter may be more easily checked and controlled.
Planters whose fields are infected with root diseases would do well to give this
matter consideration and a fair trial. -

Work Connected with Insect and Fungus Pests
: and Their Control.

Much attention is given by the officers of the Department to questions
relating to plant diseases. They assist the scieftific offivers of the Imperial
Deparcment of Agriculture in their investigations, and by the experience thus
gained are in a position to advise planters on questions relating to plant pathology.
During thes last few years annual visits have been paid to Domiuica by the
Mycologist, with the result that mach information has been collected and
pliweed at the disprsal of the planters.  Following the publication of the pamphlet
on ¢ Diseases of Linwe Trees in Forest Districts . and after a visit of eleven days to
Dominica during the year under review, Mr. Wni Nowell, Mycologist on the staff
of the quperiﬂ Depariment, of Agriculture, has prepared and published in the
West Indian Bulietin, Vol. XVI, No. 1, a paper entitied ‘¢ Rosellinia Root Diseascs
in the Lesser Antilles’, which gives a comprehensive acvount of our present
kuowledge of these diseuses,

It rany be stated thiat the majority of the planters concerned with these
disenses were taking steps to combat them, and were on the way to proving that
these diseases when properly dealt with were controllable, when uunfortunately,
the hurricane caused so much damage to these properties that labour had to be
diverted to other directions.
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PLANT DISEASER,

An outbreak of root disease was reported in a totally nmew locality and
amongst caltivation of remarkable vigour. A visit was paid to the distriot when
it was found that the trees were attacked by the red root disease, Sphwsrostilbe..
Remediall measures were suggested and it is hoped, when carried out, will preve
successful.

It may be placed on record that uprooted Para rubber trees and Nicarguan
shade trees (Ghricidia maculata) were observed attacked by the black root disease,
Roscliinia sp. There are very few trees indeed that seem Gapable of resisting the
attack of this particular disease.

1In many fields of old limes in Dcmninica which have become unhealthy, a large
number of trees are found to be infected with a fungus which produces !bracket’
fructifications. The same or a similar fangus ocenrs when trees are badly pruned.
The number of such trees seems to be on the increase of late vears, uand it is hoped
to have a thorough investigation of these diseases in the near future.

Cn the whele, lime cultivation in Dominica continues to be remarkably free
from serious fungus and insect pests, and provided that sound methods of cultiva-
tion are followed, and planters keep a sharp look out for new outbreake and deal
with them promptly and thoroughly, there seems no rveason why the present
satisfactory position should not be maintained.

Efforts to Improve the Condition of Peasant
Agriculture.

It may be claimed that the Agrichiitural Departiment has since its inception
endeavoured to assist the cause of peasant agriculture in the island. For several
years an _Agricultural Instructor was retained on the stafl whose duty it was to
assist this important class of the population. In later years a system of prize
holdings competitions was held with success in fwo of the chiet peasant districts,
Laplaine and Grandbay : as far as possible annual visits are paid to each district.
Tt may be stated that the Government is prepared to extend to othér districts
the system of prize holdings competitions mentioned above, should any distriet
show a desire to have them. A sum is annually placed on the Estimates for this
Barvioe. -

AGRICULTURAL CREDIT SOCIETIES.

In the island of Su. Vineent, and more recently in St. Lucia. Ordinances have
been passed establishing and regulating the working of Agricultural Credit
Societies. In 8t. Vincent the effort has met with considerable snccess and over
ten such societies have been formed. The Government of Dominica was prepared
to consider the passing of a similar Ordimance for Dominica, and a report was
asked for from the Agricultural Department on this important question.  The
matter was carefully considered and a visit paid to one of the districts “which
offered most prospects of success, viz. Laplaine. The main. principles of the
working of Agricultural Credit Societies were explained to a number of the leading

easants. A gaod number of these people were anxious to form such a society,
but it was gnite evident that the assistance they reguired most urgently was some
means of disposing of the lime crop which they had coming on. After that had
been satisfactorily dealt with would come th ¢ titue for starting Agricultural Crediy,
HSocieties.  They urged that it vwas little use borrowing £5 or £10 to be expended iy
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improving their existing cultivation unless they were assured of a reasonable price
for their crops after they had been protduced.  During the year under review. when
limes were worth 5s. to 6x per barrel, they received from the local buyers only 1s. 6d.
per barrel. Individually they can accomplish litile ; but a co-operative factory run
on sonnd lines for the benefit of these people would be a.peal boon, and a sure
means of causing the extension of e cultivation, which is now almost at a stand-
still as far as the peasants in these districts are concerped.

GOVERNMENT CO-OPERATIVE FACTORIES.

The above facts were brought to the uotice of the Govermment, and the great
importance of organizing these small communities as far as the manufacture of
their lime crop is concerned received the earnest consideration of His Honour the
Adminigtrator. As a start. His Honour appointed a Committee consisting of the
Hon. J. C. Macintyre, A. H. Green, Esq., the Curator, and the Assistant Curator, to
formulate plans for the erection of a Government Co-operative Factory at Grand-
bay, where a crop estimated at over 6,000 barrels is produced annually. The
Government is now in possession of the facts necessary to start such a factory,
and it is earnestly lioped that the scheme will be carried throngh. Once the
success of the uuderbaEing is established in one district there is no resson why
other districts should not be similarly served, and in time all the chief peasant
lime-producing distriets should not have their own Government co-operative factory
run, not for the profit of the Government, but to ensure that the maximum prices
may be given for the lime producis of the peasant, putting him on an equal footing
with lurger planters.

SUPPLY OF QUININE MIXTURE. ETC.. FOR LABOURERS
ON BESTATES.

In the larger Colonies excetlent work is carried on in conmexion with the
maintenance of the health of labourers on estates, by the respective Governments
furnishing planters with free supplies of quinine mixture and antiseptic "dressings
for use in cases of fever and minor injuries.

It is well known in Domninica that a considerable amount of labour is disabled
for long periods owing to malarial fever, which with proper and timely measurea
could be cured in a tew days: and to sores mainly caused by working in fields in
which the formidably armed lime tree is grown. It is felt that if promps measures
and proper drebsings are applied, the majority of these eases would be quickly
cured and an early return to work brought about. | The adoption and successful
working of these roeasures rnay be expected to result in a considerable accession
to the labour supply — a matter of supreme importance in a country in which there
is a want of labouar.

With a view of atarting this scheme in Dominiea, His Honour the Adminis-
trator has addressed the following circular to owners and managers of estates.
There is ne doubt that all planters in the island will gladly support a easure
which has for its object the prevention of suffering :—

- Hvery year n considergble number of people belonging to the labouring
population are disabled for varving periods by malarial fever, and by sores and
nlecers that have resulted from seratcehes and other slight injuries that would
have hiealed well and rapidly had proper dressings been applied to them.

“This preventible disabling  of numbers  of the labouring population has
beeir brought to the attention of the Uovernment, who propose to distribute
guinine and antiseptic dressings to those planters who express to nwe in writing
their willingness to roceive them and  to ase them for the henefit of their
Iabourers
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STANDARD MEASURE FOR LIMES.

* Bhould a sufficient number of satisfactory replies be received to this Circula:
arrangements will be made for importing a supply of quinine and dressings fo
distribution under regulations which will be made and published in due course.

“Should you be willing to receive guinine mixtnre and dressings for the us
of Iabourers on your estate and ivs vicinity, I shall be glad if you will apprise me ¢
the fact.’

STANDARD MEASURE FOR LIMES.

As far back as 1912, the need of a standard measure for limes was brought t
the notice of the Government. The Administrator at that time, His Honou
Douglas Young, drafted - an (Ordinance to meet the requirements in this respect
but owing to changes in the Administration which quicl?ly followed, the draft Lav
was not brought forward.

Further representations having been made, the matter was considered at th
Federa!l Council held in Antigua iv Fsbruary. As a result, Act No.1 of 191
contains a clause giving the ‘standard measure of capacity of a barrel used i1
buying or selling limes.” Unfortunately this does not accomplish what was wanted
It does not prevent other measures being used in purchasing limes. What is really
desired is a standard measure.

It is a remarkable fact that while the transactions in limes amount to score:
of thousands of barrels each season, and while limes are sold by and paid for by
the barrel, this measure is rarely used. It is assumed that certain boxes or baskets
filled three or four times are equivalent to a flour barrel of 4-55 cubic feet capacity
and no donbt this is correct ; but in practice, owing to insistence on the part. of sonu
buyers to the small receptacles being heaped up each time instead of being fillec
level with the top, the purchaser obtains considerably more than he is entitled to
Naturally the sellers, who belong to the peasant class, are dissatistied with thes
proceedings.

Considering the great importance attached to the system of Weights auc
Measures by all Governments, it is remarkable that the transactions in limes ir
Dominica, which amount to 55,000 to 80,000 barrels annually, are unregulated as
regards a legal measure, and are, for all practical purposes, still outside the Law

The question of a standard n.easure for limes is referred to at page 69 in the
handbook issued by the Imperial Department of Agriculture, on * Lime Caltivation
in the Woest Indies’, from which the following pa-agraph is quoted, and on whick
futnre action might be based : —

¢ Measurements were recently made of what purported to be a standard tlow
barrel, and it was found to contain, when filled to the top, 4°55 cuabie feet, eguiva
lent to 28-44 gallons or 3-55 bushels. When filled only to the level of the lining
koop, it held 27-57 gallons or 345 bushels, It may perhaps be suggested thai
a standard barrel for this purpose should be 44 cubie feet. This would be
equivalent to a box having an inside measurement of 24 inches x 18 inches. x 1%
inches. A box measuring 315 iuches x 15 inches x 3843 inches would have almaosi
the same capacity, the deeper box making more accurate measurements possible.

-
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EXHIBITTIONS.

Extension of Interest in Agriculture.

THE VICTORIA MUSEUM.

During the year the Victoria Museum lost the services, through removal to
‘Trinidad, of Mr. L. P. Jarvis, its Honorary Secretary. The loss of two such
valuable workers as Mr. E. A. Agar recorded last year, and now of Mr. Jarvis is
keenly felt. Mr. Jarvis collected for the Museum the excellent collection of corals
which is probably mnot egualled in any of the museums in the Antilles. He was
also responsible for the bringing together of almost a complete set of the coius of
Dominica. These exhibits will form a lasting tribute to his valuable share in the
work of the Museum.

The Assistant Curator and Chemist, at the request of the Directors has. under-
“taken the work of Secretary to the institution.

PERMANEBENT EXHIBITION COMMITTEER.

As in the previous year it was decided that under the present conditions
Dominica would not participate in exhibitions, no meeting of the Committee
was held doring the yvear. The vote allowed for this service was however utilized
in purchasing and shipping fruit—mainly limes—to0 be forwarded to the naval and
military hospitals in England. This work was carried on as steadily as shipping
facilities allowed ' throughout the fruit season. 1n all 301 boxes of fruit were
forwarded ; these were contributed as follows : —

Permanent Exhibition Committee, Limes, 269
Botanic Gardens, Oranges 16
Botanic Gardens, Grape-fruit ) 10
Sylvania Estate, Oranges ... s 6
Total .. 301 boxes

Mr. A. E. Aspinall of the West India Committee made all the arrangements
for the distribution of the fruit in England, and the gratitude of the Government
-is due to him and to Measrs. Scrutton, Sons & Co., on whose steamers the fruit was

-caxried free of charge. N
From letters received from Mr. Aspinall it is apparent that the fruit arrived
in good condition, and is much appreciated in the hospitals.
. Mr. R. E. A. Nicholls iz clogely associated with this Department in the
.gelection, packing and forwarding of the fruit.
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AGRICULTURAL EDUCATION.

Report on Agricuitural Instruction at the Botanic
and Experiment Station.

In last year’s veport a very detailed account was given of the system of
Agricultural Instruetion which has been in vogue in this Department during the
last six years. To this the reader who requirea full information is referred. It is
not necessary to reproduce in detail the work done during the year under review ;
it is sufficient to state that the work has been carried out on limes similar
to that described in the report referred to.

SBLECTION OF NEwW PrOPILs.

No less than fourteen candidates presented themselves for the entrance exam-
ination in July last for which there were two vacancies. J. Hutton and .J. Le
Blanc were finally selected.

It may be of interest to record the fact that one candidate who failed in the
entrance examination applied for admission as an unpaid pupil. This boy was
allowed to enter for training and has attended regularly with the other pupils at
the Gardens. This fact is very significant, especially when it is considered that
the eclass from which the pupils are drawn often have to make cousiderabls
sacrifices to retain their sons at the Station, even with the allowances made. It
seems possible that at no distant date it will not be necessary for the Government
to make monetary allowances to the pupils, but that the training given will be so
appreciated by the parents of the bovs that they will be prepared to defray. all
expenses. It is guite probable that unpaid pupils would take a keener interest in
their work than those who may be induced to enter for training mainly because
of the allowance made.

HALr-YRARLY EXAMINATION.

The half-yearly examinations of the agricultural pupils were held in July and
December. The examinations are condneted by the Imperial Department of
Agriculture, and the fallowing extracts from the examiner’s reports are
reproduced : —

¢ The questions, which followed closely on the lines of the instruetion given,
were adequately and often very well answered ; those which made demands on the
pupils’ powers of applying the knowledge acquired, or on their own observation
even of familiar things, showed up their weakness in these respects but enabled the
more intelligent of them to take the lead.

* The answers, taken as a whole, give evidence of scund instruction in the
principles of tropical agriculture well impressed upon the pupils. In the latter
respect the results were more satisfactory than in some recent examinations.
I bave gained the impression from a consideration of the papers that the differences
in eompleteness, reflected 1n the marks given, arise rather from inability to frame
expressive answers than from absence of knowledge of the matters discussed.
Positive mistakes are very few.”
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EXPENDITURE.

Details of Administration.

BEXPENDITURE, RECEIPTS, BTC.

The votes for the Agricultural Department for the year from local funds
were as follows : — N

£ s d.

Salaries, Curacor, Assistant Curator and Chemist and Foreman 602 O 0
Travelling expenses 50 0 0
Maintenance, Botaniec Gardens .. ... s 280 O O
Chultivation of saleable products . - 260 0 o
Fumigation of imported plants e 5 G O
Maintenance, Public Gardens ... ... . o 15 0 o
Purchase of pony ... 25 0 0
Telephone rentai ... e o T8 0 o
Picket fencing N .- .. 15 0 ©
Purchase of special manures ... JO 40 0 0O
Prinving reports, ete. .. .. . ... 40 6 9
Cacao Prize Holdings Compsetition 25 0 O
Lime Experimental and Coco-nut Plantations . i73 0 ©
Purchase of vegetable sceds .. . 15 0 O
Trial shipments of fruit .. 20 0 0O
Field experiments .. 20 0 0
Chemicals and Apparatus . .. . o 5 0 0
New gstove and wire netting for cacao dryivg house ... 20 0 o
Contingrencies . - - - 10 0 o
Total LLBR%O U 0

The actual expenditure during the year under the above heads was
£1,558 T< 2d.  After the hurricane a Special Grant of £40 was made for clearing
away the wreckage of trees, and for executing minor repairs to buildings. The
total expenditure was therefore £1.588 7s. 2d. >

The recet
‘to £462 5s. 10

The grant to meet the cost of training agricultural pupils was £193, of which
£180 Us. 10d. was expended.

The amount available for Special Bervices on April 1. 1916, was £18 3y G,
This sum is all that remains of the lapsed balances on the Imperial Grant for the

iral Department in former vears. It has been ear-marked to assist in
oratory which it is propoasd to build in the Retanic Gardens.

‘})ts from sales of cured cacao. plants, fruits and seeds amounted

Agricult
furnishing the la

STAFF CHANGES.

The Assistant Curator and Chemist was given leave of absenze from
November 18 to 28 inclusive.

E. B. Joseph, Overseer in connexion with Agricultural Instruction, resigned,
.and E. J. Pierre, late Agricultural Pupil. was selected to fill the vacauncy.
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CORRESPONDENCE AND VISITS,

ADDITIONS AND REPAIRS TO BUILDINGS, NURSERIES, BTC.
Under present circumstances it is not possible to record much under this head.
Towards the close of the year a fence 225 feet long, of reinforced concrete

pillars on a concrete base, was built on the southern boundary of the Gardens,

in which place it affords a measure of protection which has long been needed.

A few minor repairs to buildings were alsv carried out.

CORRESPONDENCE AND DISTRIBUTION OF INFOEREMATION
ON AGRICULTURAL MATTERS.

Duaring the year 1.115 letiers were despitched from the office of the Depart-
ment, and ninety-one minute papers were dealt with. Forty-nine copies of the
various issues of the West Indian Bulletin, and 165 copies of the Annual Report
of the Agricultural Department for 1915-16 were distributed free of charge to
leading planters, nficials, and others in the island.

As in previous years the Department was visited by a large number of planters
and others desiring information on agricultural matters. :

A number of new books were added to the Library during the year, and the
publications of a number of Tropical Agricultural Departments were duly received
and bound together. This opportunity is again taken of thanking those Depart-
meunts who kindly forward their publications. Mr. A. H. Green, of Canefield estate,
kindly presented to the library a copy of Rolf’s ¢ Subtropical Vegetable (Gardening °.

VISITS TO ESTATES AND SMALL HOLDINGS.

Durirg the year nnder review the travelling accomplished by the staff of the
Department was far in excess of that attemipted in ordinary years. " As it happen-
ed, a considerable portion of the usual amcunt of travelling had been accomplished
prior to the hurricane of August 28. A large number of estates had been visited
in connesion with plant diseases, a tonr of the Lasoye district had been made, and
the peasants at TLaplaine had been visited.” After the hurricane it was thought
advisable to make a tour of the island to prepare an estimate of the extent of the
damage, and to give what assistance was possible to planters and peasant proprie-
tors by advice and demonstrations.

It s not possible to publish in detail what ~was accomplished, but the
Government was placed in possession of a confidentinl report which enabled it to
form an opinion zs to the extent of the damage.

1t may however he stated. that it mapy instances during these visits planters
on various estates placed at cur disposal a safficierit number of lnbourers to make
demonstrations as to how injured trees might be treated, and in the case of peasant
proprietors advire was eagerly sought and in many cases acted on.

PLANT AND SEED EXCHANGES, FOREIGN AND LOCAL.

Contributions of seeds and plants were received from the following : The
Treperial Cormmissiorer of Agriculture ; United States Department of Agriculture ;
Royal Botawic Gardens, Cevlon ; Royal Botanic Gardens, Trinidad ; the Depart-
ment of Agriculture, Jamacia ; the Agricultural Departments of Northern Nigeria,
St Locia, Grenada, and Aniigna; also from the Hou. Dr. Nicholls, CLML.G., and
A. H. Green, Esq.
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METECROLOGICAL.

Seeds and plants were sent to: The Imperial Comunissioner of Agriculture;
the United States Department of Agriculture; Department of Agriculture,
Jamaica ; the Forest Department of Nairobi; the Agricultural Departments of
Surinam, British Honduras, St. Croix, 8t. Lucia, Grenada, Antigna, Montserrat
-and Tortola; and also to A. QGiraud, Esq.,, French Consular Agent; the Hon.
Dr. Nicholls, C.M.G., and A, H. Green, Esq.

VISITS BY OFFICIALS OF THE DEPARTMENT.

Sir Francis Watts, K.C.M.G., Imperial Commissioner of Agriculture for the
West Indies, paid brief visits to the island on his way to and from Barbados from
the Northern lIslands on the following dates: August 25, September 18, and
November 8. On each occasion the opportunity was taken of consulting the
Commissioner on agricultural matters. On September 18, he visited the Liayou
Valley.

Mr. Wm. Nowell, D.1 C, Mycologist ou the staff of the Imperial Department
of Agriculture, spent eleven days in the island from Augnst 11 to 21, continuing
his investigations of the fungus diseases attacking limes and cacao.

METEBEOROLOGICAL RETURNS
RAINFALL.

The raiufall at the Botanic Gardens for 1916 amounted to 84°1 2 inches or 1559
inehes less than the previous year aud 618 inches more than the average precipita-
tion of the last twenty-four years, which is 7824 inches.

The following tables show the monthly and annual rainfall at the Botanic
Gardens from 1893 to 1916, a period of twenty-four years, and the accompanying
chart shows at a glance the Hluctuations from year to year.

Amnother 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 5 inches, and that July and August are the
wettest months with a pracipitation of over 10 inches. N

Following the above will be seen the monthly rainfall at the thirty-three
recording stations located in different parts of the island, and the thanks of the
Department are due to those planters who furnish the information from year to
year. ' ’

From this table it will be observed that the mean rainfall for the thirty-four
stations is 125'70 inches or 11-41 inclies less than that of the previous year. By
taking the island in districts we obtain the following returns : the twelve  Lieeward
coast stations registered a mean of 9199 inches; the three Windward coast
stations averaged L4762 inches; the eleven Inland stations 15063 inches, and the
seven l.asoye stations 123-92 inches.

ADDITIONAL METEQROLOGICAL OBSERVATIONS.

As was stated in the previous progress report, a reliable set of mateorologrical
instrumeats including a barsmeter. anemometer, and a set of thermometers all
corrected at the Meteoralogical Office. London, were received at the expense of the
Iwmperial Government. Though these instruments have been on hand for over
twelve montha. owing to lack of a suitable house to place them in, no reliable
thermometer observations were possible. The barometer is placed in the temporary
labaratory, and the anemometer has been mounted on the fairly open lawn at
Government house and His Honour the Administrator has kindly undevtaken to take
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the readings. 1tis hoped that during the coming year it may. be found possible
to erect a suitable structure for housing the instruments to enable complete and
reliable readings to be taken. With this object.in view a smallsum has hees,
placed on the current Hstimates. '

ANEMOMETER BEADINGS.

As stated above, the anemometer is mounted on 2 pole in a fairly open lawn
at Government House. In a mountainous country like 1ominica the observations
of the anemometer are only of value to those in the immediate vicinity. and
vonsequently, ' to. obtain relinble information several: stations would: have to be
established. ' ’ ‘

The following data, supplied by His Honour the Administrator, cover a, period
of three months, May to July :— R

Average hreeze per 24 hours over three months =34 miles,
s ™ 1 1 hour .- v . =1-42
Maximum wind in any 24 hours ,, o ’ = 1062 ,,

THe HURBICANE OF AyaUsT 28, 1916.

As stated in a previous section of this report, a severe hurricane passed over
the island on August 28, 1916. This following so close on that of August 10, 1915
and being much more severe, inflicted considerable damage to the island.

Copies have been. made of two barograph charts, the property of the Hon.
W. H. Porter, and are reproduced. These show the barometer readings during
the two hurricanes, and shows the greater depression which accompanied the
hurricane of the year under review.

It may be of interest to “place on record the anemometor readings during the
period of the hurricane. nfortunately the maximum mileage at any given
moment is not recorded by the form of anemometer in use, which gives only the

total for a certain period.

From 9 a.m. August 28 to 9 a.m. August 29, a total mileage of 996 was record-
ed = 41-50 miles per hour.

Between 6.30 on the,eveniug of the 28th and. 6.30 a.m. on the 29ih. the.
average mileage per hour was 8225, It is evident that at the time of the hurri-
cane the mileage must have exceeded 100} miles per hour.
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Barograph record of hurricane, 1915, Dominica Botanic Gardens.
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Barograph record of hurricane, 1916, Dominica Botanic Gardens.
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Diagram showing average annual rainfall in the Botanic Gardens, Dominica,
ErRE S © ° 1893-1916. .
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LIMES.

Report on Manurial Experiments.

1. LIMES. :

A series of manurial experiments with ime cultivation was laid out in the
valley beyond Morpe Bruce in the early months of the year 1913. Prior te this
date vo-operative experiments with planters had been atiempted on two or three
estates, but after a short period —mainly owing to the difficulty of recerding the
crops necessitating as it does close on 100 pickings in one year —it was found
impossille to obtain refiable data. .

It was fortunate that the Government possessed land in fairly elose proxim-
ity to the Botanieal Gardens, fe. in the valley beyond Morne Bruce, whiclh was
available for eonducting these experiments. As stated above, a vote was allowed
for this service early in the year 1913 and has been renewed annually since that
date. The experiments may be divided into two series : —

Series 1 —with old limee trees found on ths land when the experiment was
started. . :

Series 2—with young lime trees planted in July of 3913,

SErrEs 1.—WIiTH OLD TREES.

The coundition of the lime trees constituting series 1 when the experiment was
commenced in 1913 may be gathered from the following extract, taken from
previous reports, which for ease of reference is again reproduced :—

«The lYunes in guestion were planted during 1893 by the boys of the Reforma-
tory Sechool, a Governmment institution whizsh existed at Morne Bruce from Japuary
1843 to December 1835, To the end of the latter year the plants were cared for,
but from that time to the present the land has remained in bush amongst which
the limes have struggled to exist. On the bush being removed, the lime plauts
were found, as expected, to be poor in condition and attenuated in appearance.
With attention, these poor limes should develop into healthy well-shaped trees in

Lhe course of time.

* It is to be expected. under the conditions stated above, that the plots are net
complete. Vacancies occur in each, which will be filled in as scon as possible.

* The land ‘ocuupiéd by the plots is sloping in character, conditions typical of
large areas of lime cultivation in vhe island.

The area of lime trees was suflicient to allow of eight plots of approximately
I-acre each to be started. Up to August of the present year the trees improved
in appearance almost beyond expectation. Each individuaal tree dfaveloped‘ into
well-shaped, healthy-looking specimens, and it may be i:}t-ahed bha.t in proportion
to the vegelative development, the trees improved in bearing capacity. .

Unfortunately the hurricane of Angust 1916 caused very serious damage
to these plots. A, D and C were so seriously injured that they had to be entirely
repianted, only a few trees surviving. Both plots D and K, were considerably
damaged but ‘will recover: whilst plots ¥, G e-md H suffered comparatively little
permauent damage. All the plots suffered a serious loss of crop LY the blowing off

of immature fruit. ;
i

The interruption to this series of experiments has bee;l serious and will necessi-
tate a complete reorganization of the plots. Meanwhile two tables are given
helow ; the first shows the manurial treatment that each plot has received annually
since 1913, and the number of standard barrels of 45 cubic feet capacity yielded by
each plot, and ifs equivalent per acre ; the second tn ble gives ‘tlfe vield per acre in
barre{s during the last two years; divided into two periods. - This latter table shows
the relative yields of the trees during the last two years to a date which inclndes
the heavy pickings resnlting after the hurricanes of the two years, and are there-
fore comparable, as the hurricane of August 1915 was sufliciently severe to blow
“off most pf the fruit without seriously injuring the trees. The figures in this table
also bring out the effect of the harricans on the three plots A, B and C.



46

REPORT ON MANUORIAL EXPERIMENTS.

RESULTS OF MANURIAL EXPERI MENTS WITH LIMES.
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Barrels per acre,

191314 tg1a-5 1§15~16 191617

YEAR.
MANURIAL EXPERIMENTS WITH LIMES.
A, complete manure ; B, contral ; C, muiched with grass; D, dried blood ;

E, sulphate of ammonia ; F, sulphate of potash ; G, phosphates;
H, nitrogen and phosphates.
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RESULT OF MANURIAT, BXPERIMENTS WITH LIMES,

.

TABLE SHOWING YIELD OF LIMES PER ACRE IN BARRERLS DURING PAST TWO YVEARS,

I

‘ L ]
la B |c |Dp ! E  F | & | H
: i o |
SR R P | !
| ! i
April 1, 1915 to i ! ; : :;
September 30, 1915 ... 117 ; 50 71 | 75 ¢ 15 28 54 85
} i i

April 1, 1916 to

September 30, 1916 ...| 142 l1o6 102 ‘132 | 58 | 91 | 122

October 1, 1915 to

e e e 1

March 31, 1916 ...i 23 24 12 22 41
QOctober 1, 19186 to !
March 31, 1917 | 23 9 4 39 24 14 36 45
i

Following the tables there is published a chart which brings out in a clear
manner the varying yields of the plots under the different manurial treatment.

- This series of experments for the reasons given abovecomes to an end after
four years’ continuous treatment. Whilst it Is impossible for many reasons to ba
exact, several important general priuciples in the mannring of limes have been
brought to light. Thess may be discnssed as Follows: —

1. The application of a vomplete manure of nitrogen, phosphates and potash,
has resulted in & very substantial and highly remunerative increase in crop. The
appareunt decrease in crop for 1916-17 is entirely dus to the hurricane. The actual
yield obtainable by this treatment per acre was not satisfactorily determined owing
to the short period of the experiment, but it is probably well over 200 barrels

- per acre.

In normal times the cost of this inanure would not be more than £4 per acra,
and with litnes worth 5x. per barrel, an additional crop of ouly 18 barrels per acre
would cover the outlay. ‘

Owing to the short period covered by the experiment it is not possible to give
an opinion as to whether on continued application, the trees would maintain their
present exceptional vigonr.

2 The application of manure containing nitrogen and phosphates but) no
potash has given remunerative increases in crop, and is the composition of the
manures mainly used in Domigica at the present time. Potash has not heen used,
due largely to the results obtained by the chemical examination of Dominica soils
at the Government Laboratory. Antigua, by Dr. (now Sir Francis) Watts, in which
it was found that the amount of assimilable potash is  usually present in consider-
able quantities. - These experiments howerer, have indicated clearly the advantage
of having a manure which includes potash in its cotaposition. This is probabiy due
to the usual lilking for potash which citrus plants in  general exhibit. Aualyses
Iately performed in this laboratory would indicate that a crop of 150 barrels of limes
remoyes from the soil the following mianurial ingredients :—

Nitrogen 467 1,
Phospherir ceil i%7 .,
Potash 331

IFrom these figures it is ¢lear that the need for potash is muach greater than for
pl osphates. and it iz unfortunate that this series of experiments had no potash-
nitrogen plot.  In the new series a potash-mitrogen plot is included.
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-
.

. 3. Quite good resuits appear to be possible by the use of nitrogen alone, eitdwr
in the form of dried bleood (organic) or sulphate of ammonia (mineral.)} These two
forms of nitrogen were sslected in order to demonstrate the harmfulnese of the
continued a%plication of sulphate of ammonia as compared with dried blond. There
ja mtrong evidence in support of the contention that the continued application of
wnitrogen in the form of sulphate of ammonia is barmfal to Hie cultivation. 1t has
been clearly demonstrated that such is the case with certain crops in Woburn,
England.

It is unfortunate that the continuity of these experiments should have been
interfered with so soon, and before sufficient time had elapsed to demonstrate the
point referred to.

1t would be well for the planter who might be disposed to use sulphate of
ammonia as a result of the good returns obtained on these plota to bear in mind the
possible ill-effects of its repeated smpplication. At the same time, as a stimulant to
trees that have long been neglected, these experiments show that it has its
vahiable uses. : :

4. It is not advised that either phosphates or potadh be applied alone without
nitrogen (plots G and F).

5. The experiments were not suficiently prolonged to demonstrate the trme
value of mulching on lime cultivations. The indications were that, in the coarse of
time the mulched plots would have given yields comparable with the complete
1aanure plot. This form of manuring is included in the new series. N

. 6. Without manures the yield of fruit is low and the trees present a starved
.appearance {plot B).

The reorganized experiments will consist of wsix plots, and they
will be repeated twice with young limes, so that each experiment will be in tripli-
eate, The plots will be as follows: — ‘

Complete manure of nitrogen, phosphates and potash.
. Control, XNo manure,
Mulch of grass 5 tons per acre.
Nitrogen and phosphates.
. « potash.
Nitrogen alone.

FEZORS

SERIES 2.—WITH YoUuxa LiMEs.

This series consists of eight }-acre plots of trees planted in July 1#13 on land
which had been in gardens-for many vears and was in & more or less ruinate
condition. They were planted 20 feet apart eachh way with an sadditional 10 feet
between the plots. :

For the first two years the irees made excellent growth, the only cultural
operations being weeding and spraying when necessary. No manures were applied.
At the beginning of 1915 it was decided to give up the spraying operations hoping
that the trees were sufficiently established to withstand any possible attacks of
soale insects, and that with the aid of their natural enemies these would be kept in
check. It soon became evident that the scale insects were making headway and the
year closed with the large majority of the trees seriously injered. In many onases
the branches were killed down to the main stem.

Thia is a condition of things not unrommon with limes grown on old cane or
garden soils near the coast. 1t is however very seldom if ever met with on estates
formed out of forest and on the best types of valley soils. Tt is evident that it is
largely a question of soil conditions. ’

The plote in question were towards the close of 1816 thoroughly drained and
forked, a small application of lime was made and each tree received 2®%. of organic
manure containing pitrogen and phosphates.  Im axddition, the area between the
trees was planted with the horse bean (Canavalia ensiformis). The effect of this
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thorough treatment became evident during 1916—the year nunder review —when

the trees made good growth and are now green in colour and comparatively free
: from scales. The horse beans were cultivated throughout the season. No spraying

was again resorted to. ) ’

The future progress of these plots will be watched with interest. In uddition

to the eight plots referred to above, there are six other plots of young limes a year

" younger, having been planted in July 1914, Three of these plots consist of ordinary

weedling Himes, and the other three include two plots of ordinary spiny limes budded
-on sour orange stocks and one plot of spineless limes on sour orange stocks.

The thiree plote of seedling limes haue been variously treated as follows :
{n) clean weeded, (b} grown in tall green dressings (Tephrosia candida). (¢) grown in
short green dressings (horse bean). All these plots have been sprayed periodicaly
and have also received an application of 2 ib. of organic manure per tree for the
last two years.

The clean-weeded plot shows no advantage over limes grown in grass in the
ordipary way and, nsturally, the cost of cultivation is considerably greater. The
traes are very linble to attacks of scale insects. )

Plots b and ¢ have made good progress, showing but little difference between
-one another. By spraying they have been kept comparatively free of scale insects
snd have not sutfered the check in growth referfred to above.

The three remaining plots cousisting of limes budded on sour orange stocks
bave been treated as follows: the spineless variety has been cultivated in horse
“beans, one of the spiny plots has been cultivated in £all green dressings and the
<other in the ordinary way. All three have been sprayed periodically and have
received 2 1. of manure per tree.

The difference in growth of the plot growing in Tephrosia when compared
with the grass plot is most remarkable. The trees in the former plot are now
8 to 10 feet high and are comparatively free from scale insects. The trees of the
plot in grass are very liable to attacks by scale insects which require repeatéd
sprayings to keep them down. Their average height in from 4 to 5 feet. It is
evident that budding on sour orange stocks does not reduce liability to seale insect
attacks. Early in 1917 this plot was forked and sown down to Tephrosia candide.

In a year or two it may be possible to summarize the results obtained in the
growing of young limes, At the present time the plots seem to be passin through
the critical stage in their development. It is a remarkable fact that in minica
-limea when once thoronghly established remain practieally free from scale insect
attacks. These experiments will, it is hoped, show hew the c¢ritical period referred
to may best be overcome.
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II.—MANURIAL EXPERIMENTS WITH CACAO.
ot
The customary review of the results obtained in the manurial experiments
with cacac conducted by the Agricultural Department in Dominica is now given.

A change in the method ofpresenting the report was made last year and the
method then adopted is again used. Nine of the eleven plots have been running
for a sufficient length of time to draw definite conclusions therefrom, whilst the
reizaining two, started in 1913-14, are not strictly comparable and are therefore
discussed separately. . )

The first seven plots are situated on level ground and occupy  approximately
2 acres. The soil is moderately even in character. especially that of .plots
1,2 3,6 and 7. Plots 4 and 5, on a lower level, are rather heavier, plot 4 being
distinctly so. -

Plots 8 and 9 are situated on a siteep hillside, a situation typical of many
acres of cultivation in Dominica. R - :

The physical and chemical nature of thé soils of the plots have been ascertained
at the Government Laboratory, Antigua, and may be seen on reference to the
West Indian Bulleisn (Vol. IV, pp. 81-119).

"1t is here necessary to make a correction in the published figures of the last
few years. In a paper recently published® on the significance of the results
obtained in these experiments, the writer makes the following statement :—

*In previous statements of the results of these experiments however, one
important point has not heen taken into azcount. It will be observed that the
vyield of the contrel plot began some 300 I, of cured cacao per acre below the plots
which were to receive treatment . ., . . allowance should have been made for
this constant difference.”

On referring to previous progress reports of this Department it will be
ascertained that in the vear 1900-1, the Hon. (now £ir) Francis Watts laid out a.
certain scheme of manurial treatment, which after slight modilication was adopted
in that year. The rpanuares were applied in May-June of the same yvear for the
first time, and the same manures have been used annualiy without a break since
that date.

. 1In the following year, (Progress Report 1801-2, p. 5) the following report
on these plots appeared :— . ;

. ~ “The rvacao manurial plots failed to show any improvement over the control
plot daring the year. This is attributable to two very dry years, the rainfall in
which was 3331 inches and 2395 inches, respectively, below the average. During
the present period the rainfall has been normal, but badly distributed, nearly 50
inches fallng in June, July, and-August. The experiment will be continued and
the result of the application of special manures, if any, noted under normal climatic
conditions. :

¢ What strikes one most in dealing with fields made of varicus strains is that
certain kinds of cacao usually bear well. while other trees exist that year after year
bLear little or nothing. This shows the importance of selecting pods for seed only
from prolific strains. This has been done largely in Diominica for the past rnine
years,  All the plants and pods distributed are carefully selected, and in quality
and bearing powers Dominica cacao should show a great ismprovement in the
future.”

For the first two years the yields of the plots were not actually weighed, as
it was then thought possilile to estimate the results sufficiently accurately by the
appearance of the trees and the crops thereon.  Afrer two yesrsof manuring the
plots failed to show any visible improvement over the control plot.

*West Indian Fu'letin, Vol XVI, up. 1215,
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DISCUSSION OF DEPENDABILITY OF RESULTS.

. During 1902 3 after the third application of manures it was decided to weigh
the yields m each plot separately, and the figurea were published.

. The conclusion of the writer referred to aboveas to the.natural yield of the
control pilot being lower cannot be accepted as definite. The increase of some
300 . of cured cacao per acre shown by all the plots over the control plot in 1902-3
may quite easily have been dne to the two applications of manure they had received

not to the supposed smaller ® natural yield * of the control plot. As referenve
to theso reports show, the control plot was in no way inferior to the other plots at
the outset of the experiment.

It is regretted that thesec facts were omitted fromx previous recent reports; the
omission has led to a certain amount of confusioen.

The first five plots were thus started in the year 1900-1, and the crops were
first weighed in 1802-3. Similar treatment has been accorded to each plot in
-svery succeeding year, so that at the present time the condition of each represents
the accumulated results of seventeen years’ continuous treatment on the same lines,
The remaining four plots were started eight vears later, and each plot has thua
abtained identical treatment for ten years.

The following supplementary table gives the average annual retnrns of wet and
dried cacao in pounds for fifteen years in the case of the first five plots and for nine
years in the case of plots 6-9. The last column shows the percentage increase of
each plot aver the no-manure plot :—

No.j Manurial treatment. Wet cacac, Cca’l:::i cf?g?f
; | per plot.per acre.jper acre. ma;:r“:efg?t“

1 | No manare ... 790 2,821 | 1,185
2 | Phosphate and potash e 1,018 3,493 1,467 f 238
3 | Dried blood ... .. .. .| 1,236 3433 o442 a7
l4 Dz'iéd blood, phosphate and potash i,l:‘:’tﬁ' 3,986 < 1,674 11-3

5 | Mulched with grass and leaves 1,590 4,297 1,805 52-3

. b Mulched with grass and leaves 1,250 5,000 2,100 72
7 { Cotton-seed meal e 1,050 *4,200 1,764 48-8
8 | Nomanure ... .. .. .. 92| 2222 es3| ..
9 | Malched with grass and leaves ... 1,515 | 4062 | 1706 | 828

The pecuniary aspect of the experiments is dealt with in the two following
tables in which are shown the gain from the application of the different manures
both for the average return of the entire period during which the experiments have
been conducted. and that for the year under review. In caleulating the monetary
gain, the value of cured cacao has, as in previous reports, heen assumed at 6d.
per . During the last two years the value of cacao has besn very considerably

icher than this, but at the same time the cost of the manures has risen, especially
sulphate of potash now practically unobtainable on a commercial scale. -

Under these circumstances, it is thought best not to change the values, at
least not until conditions are more settled,

In calculating the monetary gain resulting from the application of the various
manures, the cost of collecting and appl{ing the muleh to the various mulched
plots has been assumed at 80s. per acre. In practice at the Botanic Gardens, it is
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- MONETARY GAINB FROM MANURING.

congiderably less than this since the collecting . of the fallen. leaves constitutes a

part of the ordinary routine in the care. of the grounds.

1t is estimated, however,

that a mulch of the size indicated could be obuained from the surrounding bush and
applied under the conditions obtaining on a cacao estate in Dominica, for the sum
mentioned. Further, under estate conditions in Dominica shesp and pen manure °

can be made at a cost of under 20s. per ton, and this when applied to the cultiva- -
tion would produce similar results to the mulch referred to above.

the whole period of the experiments :—

The following table shows the average monetary gain from manuring owvenr

Average f@ain in | Value per acre
i annual yield cured cacao | of increase Cost: of Net gain per:
Plot.| of cured cacao, over No over Nomanure, manuring acre hy
per acre. © manure. | at 6d. per . per asre. manuring.
‘ i of cured cacan.
; e | — -
. . a  d. s d -
1 1,185 . -
2 1,467 282 141 O 45 3 95 9
3 1,442 257 128 & 52 © 76 6
4 1,674 489 244 6 97 3 147 '3
5. 1,805 + 620 310 0 80 0 230 0
6. 2,100 915 457 8 %0 0 337 6
7 1,764 376 288 O 40 0 248 0 -
8 993 . .
) 1,706 | 778 386 6 80 0 506 0
The monetary gain for manuring during the year 1916 17 may be shown as.
follows :—
Lo ; : Value per acre | .
i Yield pdr acre| Gain per [of increase over| Coust of i Net gain per
No. ofcured carac | acre over | Nomanure at manure acre, by
1916517, No manure. | 6d. per b, of per aere. manuring.
P - ecured cacao.
. | . - 8. .d. s d. . 8, d.
1 - 1,412 . . -
2 1,361 449 224 6 45 3 179 3
R .
3 1,746 . 334 187 0 52 @ 115 0
4 2,152 . 740 370 97 3 272 9
5 2,011 599 2389 6 80 ¢ 219 6 -
g 2,318 906 | 433 80 0 373 @ .
7 1878 . 466 . 233 © 40 0 203 o
8 1,140 i ) . .
i o < I :
9 1,760 626 1 310 0 80 9 230 0
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INCREASES DURING 1916-17.

The vield of the plots during the past year when compared with that of
previous years gave satisfactory results. When compared with the results of the
preceding year, which owing to unfavourable climatic conditions was not a good
vear, the increase looks abnormal, but when compared with the average yields of
the whole period we find that all the plots show substantial increases.

The results obtained by this method are tabulated below :—

{ Avernge yield over E Increase in
_____ . whole period of Yield for 1916-17 | Increase or de- 1916-17 over
No. | experiment, cured in cured cacao, erease in . of whole period,

cacao Ih. per acre. . per acre. cured cacao. | per cent.
1 1,185 1,412 +227 l 191
2| 1,467 1,861 + 394 268
3| 1,442 g 1,746 + 304 | 21-1
4 1,674 | 2,152 +478 2841
5 1,805 2,011 “ + 208 | 113
8 2100 2,318 + 218 ’ Yo7
7 1,764 i 1,878 ‘ +114 64
8 | 043 E 1,140 : 4207 220
9 1,704 \E 1,760 + 54 ‘ 31

i

During the past vear a hurricane was experienced which accounts for the
variation between the increased yields of the various plots.

Some of the plots suffered the lose of several trees, others were only budly
shaken. From observations made it would appear probable that when fruis veees
are seriously shaken the tendency is for them to Hower profusely and producs an
abundance of fruit. This is probably what has happened to the complete manure
plot. which produced the highest crop on record for this plot and 28 per cont
more thap the average return over seventeen years.
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NOUMBER. OF TREEE PRR PLOT.

The iiahuiﬂizig« table shows the number: of tyees  per Eﬁ, aad "per acre at the
‘prosenit . time,. the arvea of eaph plot, the manunial “taea nt . rebeived, and the
_year of the fivet applivation of the manure : —

No. of trees [
Letier [per plot, 1917.| Area of Yegr of
on B Won. | Plotsin | Manurial treatment, - Brst
No, | station ing. bear- | ™OTeS. | appli-
plan. | ing. - , cation.
1 C | 54 | ¥ | 028 |Nomsaure, 1900-1
' Basic slag ¢ cwt. per acre. "
A 60 [ 029 | Sulphate of potash 1% ,, ,, .
R 68 ] 036 | Dried blood 4, 5 - .
' Basic slag 4, o ” ”
Dried biood 4., . . -
4 E 43 6 029 Sulphate of potash 14 ., ,, " .
Mulched with grass and leaves »
5 D 49 4 0-37 S tone per acre.
Mulched with grass and leaves 1907
6 ¥ 19 6 025 4 tons per acre.
7 G 50 3 025 | Cotton-seed meal 660 . per acre. .
8 H 36 X 2 rd1d4d | No manure. ’ "
\ Mulched with grass and leaves
9 1 8 = 1 €373 5 tons per acre. »
| Mulched with grass and
| leaves 2 tons per acre.
10 K 106 04 Iime 5 ewt. ,, . 1913
Caloium cyanamide (Nitrolim)
11 L 95 | 025 21 ewt. per acre, v

Some years ago the pian was adopted of planting on each plot a sufficient
number of trees to cover the ground. and the figure given represents the number of
bearing trees in each plot at the present time. In several plots & number of trees
have recently died, especially in the control plot 1, there being no fewer than fifteen
non-bearing trees in this plot at the present time. The continued fluctuation in
the number of trees renders the figure for the yield per tree very umncertain, and
this has in consequence been omitted fromn the results for the season now under
review. -

The plots have received the same manurial dressings as in previous years.
The method of application consists of raking the leafage in a cirele round each
tree, to apply the manure in the space thus uncovered. and then to rake back the
leaves over the manure. In those plots receiving both basic phosphate and dried
binod, an interval of several weeks s allowed between the application of the two
manures. The mulch after being carefully weighed is scattered evenly over the
surfuce of the plot. The material of which the mulch is composed is of two types,
varying widely in their chemical composition. To the mmulched plots -5 and 6.
varving guantities of muleh composed largely of fallen leaves and pods of the Saman
tree (Pithecolobiuin Saman) are used ; for plots 9 and 10 no Saman tree maberial
is_utilized, hut in this case the fallen leaves of the West Indian mahogany tree
{Swietenta Mahagoni) supply the mulching material. The manures and the
muleh are applied once a year. These are the sources of coarse organic matter
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which are available in an experiment station of this nature, Similar results would
in all probability be obtained by the use of many other forms of organic matter,
As an appendix 1o last yeat's report there was given the analysis 6f & large number
of materals which could be utilized equally well. Several of these are under
experiment in this station, aud reliable information as to the quantity which gan.

be produced, and the cost of production will we hope be soon available, The value
of several of these manures such as pen mannre, sheep manure, ste., are well known

and appreciated by planters.

No forking has been performed in any of the plots since the inception of the
experiments, the only cultural operations andertaken beyound the application of
the manures being the usual ones connected with the pruning of trees and sanitation

of the orchard.

The wyields of <acao recorded esch year are for periods of twelve months
terminating on June 30. This date is chosen because there is no cacao being
gathered at that time Other dates possess the disadvantages that, owing to the
fluctuations in the spring or carémse crop, it may happen that two such crops are
included in one year: a late crop of one year and an early crop of the succeeding
year; while on other occasions there may be no caréme crop in the vear under
review. Such flactuntions disturb and confuse the records, hence the results are
made to refer to the crop year extending from July 1 to June 30. This mode of
reckoning is recommended for adoption as a basis of records in connexion with

West Indian cacao craps.

The annual rainfall for each wyear since the inception of the experiments is
given below. Inaccordance with {he matter in the previous paragraph, the figures
are given for twelve months commencing on July 1 of orie year and eandine on
June 30 of the next. - =

Period. Year. Inches.
Twelve months ending June 30.

" - . no e .- 1903 72-46
" o “ I, e 1904 9302
. . . - . . 1905 7013
ER s> EX} EX) LTS e ]906 74'60
- » - . s 1967 69 02
” v - - 1908 6708
s . . . o . 1909 6937
v . . o 1910 94-90
- . - IR 1911 8S9-TL
v “ 16912 8054
s » " » . 1013 61-76
. . . - . 1914 7160
v ”» . " " pes 1915 80 00
' I 23 s a3 .ee 1916 64-10
. 1917 9371

. E1] LT a LN

“The following table shows the yields in the year under review, together with
thoge “from the plots in each year since the systematic record of the returns was.

first undertaken.

“The yields of the past year are shown in the bottom line of the table. Thia
methéd enables the progress of each of the plots to be seen at'a glance. The yields
are given in terms of wet cacao per plot, and pounds per acre, and cured cvacao

unds per acre. In caleulating the yield of cared cacao per acre, the assumption
is made that 100 B. of wet cacao will'yield 42'Bb. of ciired cicao.
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COMPLETE RESULTS.

Plot 1.

Plot 5.

Plot 2. Plot 3. Plot 4.
No manure; Phosphate | Dried blood. Drie(-i bloed, Mulched -
Yenr. and potash. phosphate | with grass
and potash. and leaves.
Peri Per Per Per Fer Pe: Per ‘[_ﬁPer Per Per
plot. acre. | plot. | acrel | plot.  acre. plot. [ acre. plot.| acre.
1900-2, | |
19099 | . Nojrecordis were| kept. |
Wei cacao 759 12,711 [1,063 {3,666 | 1,281 |3.588 1,104 | 3.807 |1,145 | 3.005
Cured cacao ...0 ... 11,138 1.540 . 1,491 t 1,599 1,300
1903-4. . |
Wet cncao ... 548 (1,958 808 2 786 970 | 2,604 . 738 2,545 962 | 2.600
Cured cacao ... ... 822 . 1,170 se LABL 1,069 .. 1,002
1904-5. ‘, ; ; j |
Wet cucao ...l 673 2403 | 814 {2,801 | 970 (2,684 | 979 3,376 | 1,279 | 3,457
Cured cacao ...| ... 1,000 1,179 ..o 11,131 . 11,418 1,150
1805-6. i ]
Wet cacao .| 748 2672 | 763 2,631 1,056 | 2,933 1,040 | 3,586 | 1.510 1,105
Cured cacao .| ... (L122 | .. 1105 | ... ;1282 . (1,506 | .. 1721
16067, 3 i
P ! 3 )
Wot cacan T30 (2,607 | BBT 2,059 | 472 2,700 1,009 | 3.479 11,536 |4.151
Cuared cacao .1 ... 11,095 1,285 .. L1134 .o 1,461 L 1,743
1907.8. 3, i : i
Wet cacno . 905 3,225 1,160 |4.000 1,381 13,836 |1,180 | 1,069 | 1,773 | 1.792
Cured cacao . ;1,35 P 1680 - L 1,611 L. 14709 .. 2,012
1908-1. » ‘
Wet cucao 976 [3.492 1,205 |4,155 1,377 3,825 |1,314 1,634 | 1,777 |4.803
Cured cacao . e 11,467 1,745 ¢ . 1,607 .. 1,946 e 2.017
1509-10. )
Wet cacao - 848 3,029 963 13,321 1,187 [ 3,241 | 1,267 | 4,369 | 1,822 (4,024
Cured cacao .. ... 1,272 e 1,395 ¢ ... 1,361 - 11,835 2,068
1910-11. ' ;
Wet cacao .. 859 : 3,067 {1,097 3,783 11,289 | 3,581 ' 1,207 4,473 11,890 | 5,107
Cured vacao .. ... 1,288 -~ 11,589 e 11,504 ... 11,879 .. 12,145
191112, | }
Wet cacan .. 804 2871 {1,012 3,480 {1,272 13,533 1,272 14,387 11,721 | 4,651
Cured cacao ... ... 1,2@6 1,468 1,484 . H 1,842 1,953
1912-13. | ‘
Wet cacao .. 892 |3,186 | 1,088 ;3,752 1,512 | 4,200 | 1,314 | 4,531 | 2,001 | 5,408
Cured cacao .. : ... 1,338 1,576 1,764 ... 1,908 . 2,271
1313-1-4
Wet cacno 678 . 2422 885 13050 [1,138 {3,147 | 1:104 8,807 | 1,509 | 4,078
Cured cacao .- 1,017 1,281 . 1,322 1,599 .- 1,713
191415, / .
Wet cacao V79 12782 11,049 13,617 {1,366 | 3,794 11,138 | 3,907 1,715 | 4,633
Cuared cacao .0 . 1,168 ¢ ... | i,519 . 1,593 1,641 1,947
1915-16. ‘ i
Wet cacao  ...| 715 12,554 11,110 {3,827 {1,298 | 3,607 {1,069 13,686 | 1,474 |3,984
Cured cacao ...| .. 1,678 . 1,667 1,514 1,548 - 1,673
1916-17. i ' , o
Wet cacao ... 941 {3,361 |1,285 4,431 {1,497 (4,158 1,486 5124 (1,772 14,789
Cuared cacao ... L. 11412 1,861 1,748 L2182 e 2011
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ADDITIONAL SERIHES.

1 Plot 6. E Plot 7 Plot 8. | Plot9..{ Plot 10. Plot 11.
. e} *
i Mulched [Cot-ton-seedg Xo i Mulched i Mulched | Calcium
Year. with grags | meal. | manure. | with grass | with grasslecyanamide
land leaves.| | : ‘and 1ef1.ves and leaves. (nitrolim).
’ Per | Per | Per | Per | Per | Per | Per I Per Per | Per Perr Per
iplot. | acre. | plot. | acre.| plot. iacre.  plot. | acre. plos. | acre. plot.  acre,
i : | '
1907 8. | ;
! |
Wet cacao 881 3,624 1,019, 4,076 882 2,130{1,053! 2,823
Cured cacao ...| ... | 1,480 ... 11,7120 .. | 895 1,186
i
1908.9. ] !
Wet cacno ... 1,119, 4,.476: 1,080/ 4,240 957 2,311 1,214 3.255
Cured cacao .... ... {1,880 : 1,781 io971 . | L.367
f
1909-10. ? ,
Wet cacao .. 1,242/ 4,969 1 039 4 156] 965! 2,331: 1,852 3,625/ ;
Cured cacao ...! ... 12,087 1,746; ... 97 .. 01,523
i ! i
1010-11. f ;
- | i i i
Wet cacao ... 1,225 4,900] 1,006 40247 977 2,360 1,897 5 Q}Sbl i
Cared cacao ... .. 12,058 1,69 L ‘ 991 ... 2)1"h«
191112, i i |
Wet racao  ...|L,OT0| 4.280] 92313692 921 2,232 1,669 4,475!
Cured caecao ...} ... |1,748 1.549 957 11,879 ;
' ? ? !
1912-13, ; I |
Wet cacao ... 1,877 5.508] 1,207 4,828 815 2.011] 1,674, 1.487] E
Cured ecacao ...; ... {2,313] ... {2028 . L anl] 11,885
1913-14. ! i
! i [ —
Wet cacao .. | 1,300 5,2000 124 3,661 7067 1,853 1,548 4,150 66T7: 1,667 600] 2,136
Cured cacac ...] ... | ,161 1,552 .. 778 (1,743 L Too. ... 11,023
1914-15. _ i
‘ |
Wet cacao  ...|1,520]6,1161 1,220 1.916] 0947|2287 1,750, 4,692 899'2,242, 782!35,128
Cuared cacoo ... 2,569 2065 ... 960 ... L9971 ... 94d . 1,.)14
1915-16. E F |
Wet cacac ...} 1,380 5,520] 977!3,008] 814]1,966! 1,432 3,839, 1,021} 2,560! 795/ 3,180
Cured cacao ... ... 12,318] ... {1.641] ... 823 L. 11,8120 .0 13,075 ... {1,338
H :
1916-17. i :
Wet cacao ... 1,380 5,520] 1,118 4,472 1,124 2,715 1,563{ 4,190 1,234! 3,085 862] 3,448
Cured cacao ... ... ;2 318 .. (1,878 ... [ L,140) ... 1,76Gi ... [1,296] ... [1,348
{ e i !
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END OF MANURIAL EXPERIMENTS.

The trees on this plot certainly do not look well, and one fears that in spite of
this heavy orop, they are not in a satisfactory condition and that, in a few years
‘s considerable falling off will be recorded. .

. Though the foliage of the trees on plot A (phosphates and-potash) is scanty,
‘the trees continue to bear well. Nevertheless phosphates and potash “without
hitrogen cannot be regarded as a satisfactory manure for cacao.

.The cotton seed mesl plot again maintaine its satisfactory condition as regards.
yield, and it is certainly a very sound manure to use. We would, however, recom-
mend that for the best results a heavier application than 600 ™. per acre be given ;
1,000 b, per acre would probably bLe sufficient not  ornly to give satisfactory crops
bnt also to maintain the trees in a vigorous state of health,

Dried blood or some other form of organic matter of a similar nature can be
recommended, though much better resulta are obtainable when the nitrogen of this
manure is supplemented with phosphates and potash.

The chief feature of these experiments is, however, the way they have proved
that, by maintaining the humus content of the soil by systematic applications of
organic matter, it is unnoccessary t¢ resort to the use of artificial manuares.  The
high yields recorded in previous reports are again reached on these plots during
the year.

‘With a view of ascertaining the least amount of mulch necessary to produce
satisfactory results, a plut was started in 1913-14 which receives only 21 tons per acre
as against the higher amounts (5 tons and 4 tons) used on the other mulched plota.

Tu three years the cutput from this plot has been nearly doubled, and, instead
of yielding at the rate of TO0 . of cacao per acre, it now yields 1246 . It istoo
early yvet to say whether by making the smaller application the high yields of the
other mulched plots will be reached and maintained.

The nitrolim (calcium, cyanamide) plot continues to maintain the increased
ecrop produced after the application of this manure.
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PLANT LEGISLATION,

PLANT LBGISLATION IN DOMINIGCA.

Under present time agricultural conditions it is absolutely necessary for
-Gtavernments to take steps to endeavour to prevent as far as possible the introddé:
tion of plant diseases. To illnstrate this it may be pointed out that the imporfation
-of Goco-nuis and coco-nut plants from countries in which place thie ¢ bud rot > disease
is prevalent, and of plants from Dutch Guiana in which place the ‘witch bFo6Hs”
.disease of cacan has caused so much loss to planters, would be hazardoua
proceedings as regards the agriculture of this island. The présence of Citrus
.canker in the United States and other countries to the north mag(es the application
of safety measures of prime importance. especially in an island like I;)on:ninicm.
which is practically dependent upon a citrus industry.

"These precautionary measures, carefully applied. though accomplishing much,
-cannot make the exclusion of plant diseases certain, bnt there can be no doubt shat
-the authority given by the Government in these malters is a wise proceeding for
the benefit and protection of local agriculture. )

It behoves all planters in the island to make themselves acquainted with the
main as ts of the situation, and furtvher to obtain the opinion of the officers of
4he Agricultural Department before taking steps to introduce” plants from aboard.

The first step in the direction of plant protection was taken in 1898 when
Act No. 3 was passed to provide against ths importation of articles likely €&
introduce disease among plants. Under the authority of this Act a Froclamation
-dated August 27, 1898, prohibited the importation from Ceylon of plants, seeds,
berries, earth and soil. his Act was annulled by Law No. & of 1904, in which
provision is made for the fumigation and disinfection of imported plants, cuttings,
buds, grafts, bulbs, roots and seeds. and their packages; also fruits and vegetables
intended for propagation and not for consumption as food.

Under Law No. 6 of 1907 power is conferred to prohibit by proclamation the
importation of plants, cuttings, bulbs, roots, seeds or berries. or any earth or soil
or any article packed therein, or any packages or other articles or things likely to

be the means of introducing (any) plant disease. ,

A proclamation dated Febraary 5, 1909, under No. 6 of 1907 prohibits the impor-
tation intec Dominica of all plants from Dutch Gaiana which are likely to be a
means of introducing disease from that country.

A proclamation dated October 26. 151@, prohibits the importation of banana
plants and suckers from all countries of Central or South America and the Island
of Trinidad, also coco-nuts in husk and all growing plants or parts of plants of
‘coco-nmiit from Cuba, Jamaica, Trinidad and all countries of Central or South
America.

A proclamation dated August 7, 1815, prohibits the importation of Citrus plants
and Citrus budwood from the United States of America, This is superseded by
a proclamation dated October 0, 1916, which applies to Citrus plants. Citrus bud-
wood, or Citrus fruit or any parts of such plants from the nited Sbates of
America, Cuba, Jamaica, Haiti, San Domingo and Porto Rico.

A second proclamation of the sane date restricts uwder certain conditions the
~entry of rooted plants or plants in earth other than Citrus plants from the
countries named in the above Proclamation.

With regard to the export of plants, it is only necessary to state that such
cannot be admitted into the United 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 United States from Dominica should
notify the Carator of the Botanical Gaurdens, who would arrange for the inspection,
and the issue of the necessary ecertiicates.

The importation of nursery stock into the United States by mail is prohibited.
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ROTANIC GARDEN CROPS.

CROP YIELDS AT THE GARDENS.

The cacao crop for the year ended June 30, 1917; was 105} cwt. This is the
largest crop of cacao gathered at the Gardens.

. The yield of the eacaoc cnltivaijon., which is estimated at 7} acres, was 11,800 B.
equivalent to 59 bags of a standard weight of 200 &. each.

The crops gathered for the past five years are as follows :-—

1913 . . 88% cwt.
1914 74 .
1915 84 -
1916 ... ... 83}
1017 ‘.. .. 103% .,

The rainfall for the year ended June 30, 1916, was 93-71 iuches.
Three bags of cola nuts of a total weight of 675 b, and 1 bag of nutmegs
of a weight of 185 B. were shipped to London.

There were also sold locally, 541 barrels of ripe limes, and a considerable quantity
of mangoes, oranges. tangerines, and grape-fruits
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