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The Empire Marketing Board having made a grant 
to cover the expenses ot the AgTicultut,al l{eBearch 
Conference to be held in October, 'in London, one can look 
forward with confi<lcnce to a most sl1ccessful meeting of the 
representatives and delegates who ,,·ill attend. Some 70 
of the delegates attending are from the oversea parttl of 
the Empire. 

I 

The importance of agricultural retleareh c~~mot be 
over-estimated. Scientific research workers probably do 
not achieve sudden epectacular results, but good work has 
already been accomplished. From the efforts of re­
search workers, is due the fact that cows are bred 'shieh 
give larger yields of milk and of meat, wheat yiel(15 a 
more abundant harvest, and nearly all agricultural produet~ 
cost less and are of much better quality than they ,yere a 
generation or two ago. Had agriculture stood still, our 
vast city populations to-day conld not be fed. 

It is due to research work thnt such great strides have 
been made. Nevertheless innllmerable problems remain 
unsolved -problems which greatly Iff€ct the practical 
worker. ~ 



When it .is horne in mind that the land:,; within our 
Empire in variolls latitudes. pre~ent problems peculiar to 
each. it win he 8e('11 how valuable suell a Confennce 13e- • 
COllIes. Further, there are lllallY areas within the Empire, 
our OWlI Colony for example, which are but on the 
threshold of deyelopment and stand in need of all the 
scientific help and advice that can be obtained. 

In Canada there are lllany thOU&lllds of acres of 
virgin land, iitill to be conquered by man and made to 
bring forth fruit. Insed pestii and fllngoid diseases still 
play hayoc with certain crop:" all over the worlel. Gattle­
raising was made po:"sible Over enormous traets of South 
Africa, thi'ough immnnization against cattle plague--iu 
course of time we may expect that foot and mouth disease 
will be a thing of the past.' jJ] our am] Colouy research 
work in the breeding of seedling sugar-l'HIH'S, saved' the 
I'3taple Industl',r- of the Colony. 

1~xall1ple:,; llIight easib' he lllultiplieu as to what 
ret;earch work ha:,; accolllvli"hed. ,rith regard to the 
financial aspect, The l~ llited State:, of America certaiuly 
lead the way, since the :'illln devoted to agricultural 
re:-:earch in the whole of the British Empire, is less than 
half the amount that it; spent in the 'G nited States. 

This Conference will emphasise the fact that the 
work being done in various parts of the Empire is 
of interetit and importance to the Empire, as a 
whole. The links that now exist will be amplified and 
strengthened, and at least one result will be closer co­
operation in agriculture throughout the whole Empire. 

The chief subjects which will be discussed at the 
Conference, according to the .J ournal of the Ministry of 
Agriculture, will be the extension of the system of 
Imperial Bureaux fro111 entomology and mycology to other 
departments of agricultural science; the interchange of in­
formation among agricultul'al rc,.;earch workers; the recruit­
ment, training and interchange of worker:" ; and the develop­
hIent of the chain of agricultural research :,;tatiolls throughout 
the Empire. The main meetings of the Conference will 
be held ill London, Cambridge and. Edinburgh. 
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F AR:~IEm; A); D Accorsn;. 

:Uo~t of om' farmers, if a,.,ked the cost to produce and 
inarket all y of their crop,.;. are very often forced to 
rellh' that ther have not the faintest idea. Even those 
owning' a fair area under coffee and other permanent crops 
frequently fail to keep figure" of their transactions. The. 
fact is that most of our farmers have no system of book­
keeping at all. 

There is no necef'sity for allY elaborate mass of figures, 
but all of our farmeri' should keep book;;, and at the end of 
the year. kllO\\- precisely the yields of their. crops, the 
HU10Ullt the~' ha\'c realised and the cost of plantil1g~ reaping~ 
transportillg, etc .. 

Books too. sholll(l be kept in re:;pect to livestock and 
poultry. The haph,tzanl meal'iures adopted by rl1o:;t of 
our slllall fanucr:; is to he regretted. The younger genera­
tioIl takillg the place of the 01(1 farmer. should see to it 
that a ,.,imple form of book-keeping i,., 'adopter!. whereby 
the tran,.,actions 011 the farm can be clearly ,.,een. 

After all, Agriculture i:-; a busine~~ and we cannot 
conceive how any.busine:;s can be conducted without books. 
The farmer to be succe~~ful must have some business 
ability-and further~ in these ever-changing days, he 
shoulcl keep himself as up-to-date as far as possible. He 
should know ~omething about the markets his crops reach 
and should :;tudy their conditions. 

:FRUIT INDUSTRY. 

In connexioll with the proposals to establish a fruit 
industry in this Colony, we fully endorse the remark;" 
made I~r .:\11'. Stollme~:er at a recent meeting of the 
Trinidad Agricultural Society. Mr Stollmeyer, who ha:; 
spent a fair amount of time and money on growing and 
lllarketillg frllit:", stated Inter ((lia :-

.. [n tbe first place it lllmt be understood that nothing 
could be accOlllplished in a hurry. These things took time. 
It might be said that they had been trying to organise the 
indll~tl'r for the pa:-Jt fifty years, but the fact remained 
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lat up to now they had not gone about it in the proper 
a~·. It was all right to say why not market f.heir oranges' 
r their mangoes. In the first place they had to compete 
gaim;t highly organised associations. They all knew he 
ad been engaged in shipping fruit for a few years and 
though he had been doing it, he had not reached the prop€r 
;age. Although he personally thought he had rea,ched 
!at stage, now that he had returned from the marketing 
mtres he confessed that he had a good deal to learn. It 
·ould be surprising' to know how much care was necessary 
I the marketing of fruit. Nobody here tieemecl to 
)preci~lte the great care necessary in the handling of fruit. 
lranges, limes and mangoes should be handled as carefully 
; one would handle eggs." 

Mr. Stollmeyer also voiced his opinion that as regard IS 

trus cultivation, it was the grape fruit whiGh held out 
1e greatest promise of success in these parts. 

The above is not meant to aim at any discouragement 
) fruit-growing in British Guiana, hut rather to emphasise 
te importance of accurately assessing the difficulties to be 
vercome in connexion with highly specialised industries 
"hich require years for development on correct lines. 



, MEETING OF TH]~ BOARD OF AGRICULTURE. 

A meeting of the Board of Agriculture was heM at' 
the (~ourt of Policy Hall on Tuesday, thc 4th day of 
October, IH2i, at 2.30 p.m. The following were present: 
PrQfe:ssor J. ~ydney Dash. B.S.A., (Director of ~cience 
and Agriculture), Chairmau, 'V. Francis, Esq., J;'.I.c., 
(AHsistaut Directo)' of ~cien('e and Agriculture,) Deputy 
\hair~Wlll; L. D. Cle~u'e, }~:-;q? ~'.E.S. Economic Biologist; 
laptam J ... Beckett, l' .L.~., !'i. 'H. Bayley, Esq., the Hon. 
(~.L.B. (;all: the Hon. J. }[u1lin: H. L. Humphrys, Esq., 
~.}I. DeFreitul-i, El-iq., M.A., F,U,;J. J. Da Silva Esq, H. 
Aaron Britton, Esq., Pre!Sidcnt, British Guiana Farmers' 
Conferenee. T. Em'Ie, Ef4q.. with E. M. Peterkin, Esq., 
Secretary . 

.Mr. H. 1.. Hmnphrys !Said that as the senior un· 
official memher, on behalf of the Board, he wished to 
welcome Professor Dash. He felt sure that the member::.; 
were '.·;i1lingo to co-operate with him in any scheme he 
brought formml for the bCllefit of agriculture, and he 
assured the ('hairman that they woul(l try to make hi~ 
burden as light as po~siblc. 

The Professor thanked Mr. Hl1l11phrys for his 
:sentiments, and said that he would take aU the stepi':! he 
could 1':10 as to revive intere~t in agricultural vrobl~ms. 

The minutes of the previous meeting' held on April 
26, ID27, having been circulated to the members of the 
Board and having receiw(i their approval were taken as 
read and confirmed. 

The Chairman reported :-
His assumption of duty as Director of Science and 

Agriculture and Chairman, Board of Agricnlture, on July 
14th, 192i. 

Leave of absence granted Mr. S. M. DeFreitas, M.A., 
F.R Leave of absence granted Mr. T. Earle. 

The reappointment of the following gentlemen as 
Ordinary "Membertol of the Board for a further period of 
three yearH : 
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The Conunissioner of l~alldl3 and :}liues. The repre­
sentative of the Hoyal _Agricultural and COlllmercial ~ociety. 
The Assistant Director of Bcience and Agricultt.re. The 
Superintendent, Botanic Gardens (vacant). S.H. Bayley, 
}~sq. Captain E. Beckett, F.L.S. T. Earle, Esq., H. L. 
Humphrys, Esq., the Hon, R. E. Br~ssington. Tl e 
Hon. \r. }[. B. Shields. 

The appointment of the Assistant Botanist and 
Mycologist as an ex-officio member of the Board. 

The a ffiliation of the following Associations:­
British Guiana Farmers' Conference, U):Zi. Xo. 1 Canal 
Farming ASl'<oeiation, H),27. Plaisunce-Spal'enduulll A880-
ciatiOll 1 H):27. Stanleyh)\\-n Farmers' Association, 1927. 
Yictoria-Belfield Agricultural AS8ociatiou, 192i. 

The ('hairlllan :;tatetl that the estimated Hice Crop 
for IHi/ was -11,950 acre:; aud that the yield would 
probably he more than 3-1:3,600 bags of cleauetl rice. 

The Chail:mau reported that a pure brcd Shropshire 
sheep valued S~5 had been attach(l ill the Botanic (~ar­
dens by )Ir. A. P. Camisuli':-i tlog, awl the lllat~r W<t . .., 

receiviug' the attention of the (~overnlllent with regards to 
what actioll IShould be taken in the matter . 

. Mr. De Freita:,; said he t.hought the impurted ::.heep in 
the Botanic (iardens should be shorn. 

The Chairman said he ,,-auld look iuto the matter 
with the Yeterinary Surgeon. 

The exchange of the Stallion " Waterbass " from this 
Colony with the Stallion "N elsweep " from Trinidad was 
reported by the Chairman. 

)1 r. Britton enquired about the activities of" N elsweep" 
since its arrival in the Colon~', ,,·hich the Chairman saiel he 
had asked for but had not been able to obtain in tillle for 
the meeting. 

The following' were laicl on the table for general. 
iuformation !-

MOVf'lllents of Stallioll Donkey " Cla~' Kiug. 
~[ovement~ of Stallioll Donkey" Tip Top". ~\Ir. Brittoll 
inquired about the arrangement:-; being lwtlle for the aniwa}:.: 
to go into the country, The Chairman sai(l he re(~ogllisec1 



the importance of havillg them distributed about the 
COllntr~', hilt the impresRion he hnd got was tbnt thc·y were 
110t yt'ry wen lookerl after ,,,hen they were the1'e-- they 
harl lost two animals recent]~· and it looked a:-; though they 
were going to lose 11 thirfl-he suggested that they shonk1 
be brought back to the Ufll'<lcl1s where peOple could take 
their animals until better arrangements could be made". 
The rish appeareli to be grent. He hoped to inaugurate a 
liw stock polic~' ill col1nexion with the re-orgunisntion of 
the Department Hwl the matter wonld then rrceiYe definite 
attention, 

Mr. De Freitas said he thought a thorough rcyision of 
the breeding policy was very necessary, and by the bulls 
going iuto the country it "'as the only practicahle way of 
broadcasting g'ood stock. The Chairman said he was 
looking into the question and at pre~ent he did not care to 
say anything" about the new policy. 

Tht' Chairman ali'o laid on the tahle the ,Journal of 
the Board of Agricultnre, \Tolumes XX, Xos. 2 :mrl 3. 
He sai(l he waf; not at all proud of it as it at present fitOOrl. 
aml 1)(' did not think they "would hay€ any wn' gTeat ancl 
ntpi(l progres.".'" in pntting ont :t ,Journal of that type until 
the~' got going with their agricultural policy. There waR 
roo Jl)nch .. t'ciSSOl"S an(l paste" in it to snit him. The 
tendency to fill it with popular artides "'Ht' a (langerous 
one ill lIlany ways, partienhlliy ill reglm1 to gencl'aliRution, 
and tll" inaccuraciet; which they "ery often contained, and 
snch artides would be hIlle-penciled in the future. The 
popular article was nsually of a general nature and 
contained lllatter which might or mig"ht ]1()t work in places 
other than that for which it was particular]~' l1Titten. The 
POli0Y of the Department wonld he to proyide efficient and 
reliable matter so that the farmers couM be guide(l thereby. 
They hall to reach the farmer by a series of leaflet .. so that 
if there was no Journal antI if there was no meeting of the 
Boan1 for :-;ome mOllth;,;, he would still be able to get 
information in connexion "ith the v1anting of his Cl'OpS. 

The whole qncRtion of )ll1hlieation W[\i' rece~;illg attention 
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in the new order of things, ana he promised them that so 
far as the Department had anything to do with the ' 
publication of the Journal, it ~would be all improved. 

In connection with the By-Laws for the control of 
the Plant Quarantine Station, the Chairman said 'that the 
by·laws had been printed -and laid on the table, but he 
propm;ed to move the Quarantine Station from Brickdam 
which was not suitable. In the meantime, however, there 
was a new Order in connection with the importation of 
soil which he was bringing forward for confirmation, the 
question of the importation of plants being one which wag 
undergoillg consideration by himself and the scientific 
officers of the Board. At present they had very loose and 
lax laws in this connection, and he did not wish to run the 
risk of bringing In any disease in the soil and have it 
spread all over the Colony. So far, they had been keep­
ing' practically free, but at the tlame time, they must tnke all 
precautioll to avoid dan&er in the future. There was more 
transportation in these days than in the past, and one of 
the duties of the new Department would be to protect all 
agriculture from the intrusion of any such pests or disease. 
which might get in and be difficult to control. 

In reply to Mr. De "Freitas asking whether the new 
Order "'ould prevent the importation of rose plants from 
Barbados, the Chairman said that Barbados was one of the 
worst places to bring in Hoils from. 

)11'. Britton said that he hoped that in the interest of 
the local farmer, steps wonld be taken to prevent the 
imporrotion of plantajns from SurinanH.'. The Chairman 
said that the matter wm: under consideration, but that 
nothing could be done at pretlent. 

On the motion of Mr. R. H. Bayley, seconded by Mr. 
G. Beckles Gall, the unuermcntioned Order of the Board 
of Agriculture under Sectioll ;) of the Plant Diseases and 
Pests (Prevention) Ordinance No. 26 of ID20, was then 
unanimously confirmed. 

ORDER Ol!' THE BOARD OF AGRICULTURE. 

W herea~ it is enacted by Section 3 of the Plant 
piseases and Pests Prevention Ordi~ance, 1920, th~t it 
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shall be lawful for the Board of Agriculture to prohibit 
) the importation of any description of earth or soil, or any 

article packecl therein, or an~' package coYering, or thing 
which is likely to be a 1lleans of introclucing into the 
Colon)" any plant diseases; . 

NO TV, T I IE REFO R R the Board of Agriculture her~. 
by prohibits the importation from any country or place what­
soever of any kind of earth or soil, including' leaf mould,1 
or wrappings, cases, packa.g·es or other coverings which 
contain or have contained such earth or soil, or any 
article or material of whatever kind packed with such e:lrth 
or soil: Provicled that nothing in this Order shall apply 
to the importation of earth or soil by the Director of 
Science and Agriculture for scientific or agricutt~ral purposes 

Made by the Board of Agricultnre under Section 
of the Plant DiseaEes and Pests (Preyention) Ordinane 
Ko. 26 of 1!l20, this 4th day of October, 1D27. 

The programme of Agricultural Shows for ID28 was 
discussed. The Chairman outlined the policy hitherto 
ltc lOll tec1 , which is ail follows:-

Biennial Shows in 22 diffierent Districts 4 or 5 
Districts each year-Grants $200 each. 

County Exhibitions at Suddie, New Amsterdam, and 
North vr est District in alternative years-Grant $1,000. 

Colonial Exhibitions onee in 3 or 5 ye,\rs to be held 
in Georgetowll in "which year no County Exhibition will 
be held-Grant $5,000. 

Farmer;,;' Competition every year in suitable districts 
-Grant $120 each. 

For 1926 the sum of $1,500 was required to be used 
thus:-

3 District Show:-; at 8200 each 
Farmers' Competitions 
Affiliation Grants 
Departmental Expenses 

$ 600 
$ 600 
S 180 
$ 120 

$1,500 
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The Chairman further :-:tated that mnng' to the 
:ll'onght the Berhice· Conntr Exhihition ml:'i postponc(l 
from 1 !12fi to HJ27, anrl the Georgcto""!l Exhibition from 
] !l2T to 1 !)2~-it waR thought :l(h"isable that the George­
town Exhibition be nm,- po;;tponed to the early part of 
1 !12H ill order to give the ne\\' Department an opportunity 
of g'etting into its stride and to bring off something which 
was worthy of the Colony. 

Mr. De Freitas saia he welcomecl the i(lfa. He felt 
that the multiplicity of Rhmn; in the Colony aid not im­
proye or foster agricultural development. They had a 
number of petty shows all oyer the Colony at which man)" 
articles of poor quality were exhibited, and he felt that 
thil'l "laS a subject ,vhich Prof'esRor Daf'h might consider 
with a view to finding whether a more constrnctive policy 
could not be devised. He thought a large (~olonial Show 
should be held annually in the City. Professor Dash 
said he could be depended upon to see that the matter 
receiyed the most cttreful consideration hy the Department. 
He did not think the sum WR:-: excessin'. In his opinion 
the jwlges had thingR in tlwir hands. Tlw)" hml no right 
to award prizes where exhibits did not coml' lip to i'tawlard. 
He ag'l'eed that the mone.\' might he hett0L' :o:pent, but he 
felt that farmer's competitionI'; of :;tanding field Cl'OpS were 
yalunhle Hlingl'l. 

A letter from the HOllorary Secl'etarr, Esse<luibo 
AgTicllltural Association, Fe g'l'ading of Hice :lllcl Copra, WRi' 
react 

Mr. Britton moved that diE' matter was not properly 
before the Board, as it should ban been sent to tlw 
Farmers' Conference before it reached the Board. 

The Chairman stated that thi:-; was a matter that Mr. 
Britton coulrl take up with the Association: in so far as 
the subject matter of the letter was concerned the question 
was raised in 1024 when a Joint CommitteI:' of th;) 
(~oyernment and the Chamber of Commerce reported 011 it. 

The Chairman here referred to the report awl ga \'e a 
summary of the finding's as COlllllllll1icate(l to the Colonial 
Secretary by the late Sir .John Harl'i:-:oll. \rhile he (the 
speaker) tlgreed with the SUlllnUUT generally it perhaps 
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did not take into account all of the points connected with 
.the matter as w\~re known at the present time and it would 
be neccessary for him to call attention just for a moment 
to one or two essential points with respect to the question 
of grading, and particularly a:-; it applied to rice. The 
question of gTading was not :-iuch an easy one a:-; some 
persons seelll(~d to think. Throughout the country ther had 
one type of rice which was grown to any extent and. which 
was at its best in Esscquibo. Grown under such \COll­

d.itions, it was of a high quality and fine type of g~aln. 
The West Indian markets, generally speaking called. for 
It low priced rice, and it not infrequently happened that 
good and bad rice were blended. to meet the del1lltrid:-i. 
There were different types sueh as the three or foul' months 
rices 'Ivhich they had never eOllsidere(1. All their rice was 
practically of the five months type. It would be hal'll 
under such circumstances to establish legal grades for the 
reason that there was much room for differences of opinion 
with respect to grades based 011 appearance only. Thus 
cereals were not like fruit in matters of size, colour, free- \ 
dom from pest, etc., making the latter more easily judged. 
It wa:'\ a question of grcwing their rice to meet the 
aeman(l. They tried to meet the price instead of meeting the 
demand which 'YUK greater for a rice with bolder grain and 
more body than the fine type now prod.uced. Some of the 
shorter cycle ricel" judiciously used woulrl help to suppl~' 
this, at the same time vcrmitting the crop to be more cheaply 
produced, and he was going into this aspect of the problem. 
They shonld try to g'et away from the que:-ition of grading 
as it was proposed, type bein.!!: in his opinion more import­
ant than grade. He was not suying that grading was not a 
good thing, bnt it had to be worked in such away, as not to 
be irksome to those engaged in the industry. He did not 
think, for instance, that the Department should. be called 
upon to be policemen-moral or otherwise. The Depart­
ment existed to give advice to farmers. If they had every­
body-merchant, miller, grower-working together as a 
whole, .the difficulty about inspection would be easily solved. 
They should work on comprehensive lines and have a great 
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ar;sociation with sub-associations. He had no final state­
ment to make in this matter. He was only giving them 
the trCl1l1 of his opinion. The question of grading wouW 
'be r;imlllified ,,"hen they had different types to offer which 
,,'ould be acceptable to markets. 

"Titll respect to the sllllllly of seed for 1928, the De­
partment was taking stepti to meet it as far as they p088ibly 
couIo. They were taking steps to give 8uI)plies to those 
whey required, and unless thc~- got definite orders they could 
not book them. Some of the growers were rather Yacillat­
ing and appear(~(l to fear excessi,-e prices. He ~was going 
out of C+eorgetmnl "'ithin a week on rice propaganda. They 
must stop all operations of shying or brmd-casting rice. 
It 'was a waste. The people '1'ho did it had too much lan(l 
They should ,york in nurseries and transplant from nurser­
ies. They had t00, to avoid planting too closely. 

;\11'. Da Silva pointed out that SOUle of the people who. 
were given seed were ignorant. 

Professor Dash said that the agricultural authorities 
should control the seed supply of the Colony. 

Mr. Britton Baid that in connection with the three 
montlHl crop it might be all right in Essequibo, but not 
necessarily tiO on the East Coast or ill places where sngar 
estates were sandwiched bet\vcen. 

ProfesKor Dash repliecl that his own opinion was that 
they had in Essequibo a rice-grO',\'ing country and they 
should make Essequibo their centre for exporting rice. It 
was g-oing out of sugar and it should come into rice. 

The follmying questions and motions by Mr. Britton, 
left oyer from the last meeting, were dealt with :-­

Qllestioll.- How many of the agricultural apprentices, 
'who received training at the Botanic Gardens, have by 
Government been settled on tIle land, if none~ why? 

Ansu'er.-The Chairmrrn stated in reIlly that ;)4 lads 
had completed their term, 9 of ,\"110111 hurl been awarded 
grants of $1 ;J() each. The system w,as very unsatisfactory 
and he intended taking steps to remedy it as soon as 
possible. 

(~uestion.-'Whether 01' not steps will be taken, to im­
port about 50 Ths of English Potaroes suitable for planting? 
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AIl81(·(!1'.-The ChairlWlIl titated that he did not 
think that they could do mlldl \\'ith this matter, but It wail 
being ('011::;1(1erc( 1 with other en IPi'. 

(~I{('st;(//I.-That tl)(, ch:tl'~(' for Poultr:; Eggs be re­
duce(1 by 50 pel' cent. 

~Jnsu·('r.-The Chait'lllall ~t:lted that thi:-i \Y<mi, t be dfult 
with when there was flome ddiuite policT, but at pres~nt 
bherc wer.e hal'l}h m~y l'gg~ or ,..;tock ,for sale.. } 

JlotlOn.- flmt 1Il the mtel'est of de\'eloPlllg' and mmn­
:ainillg lUI Export Tnull' of Pro(tuce by tilllaH fanner". it is 
tlecessary ~hat Produce Inspectors be avpoillt(~d. '\ 

Allsl/"el'.-The Chairman :-iaid that he did 110t think that 
she Department, which was an instructive oue, should have 
I)olice duties attache(] to it. 
, The Chairman statCll that ill the future such matters 
;ould be dealt Ivith (lepartlllentally rather thall at a meeting 
,vhere they might baH~ interminahle ({isen~:-;io]l amI be unable 
:0 arrive at any definite conclusion. 

The Chairmall then gavf.' a summary of man~' of his 
)bseryutiom; since uilsuming his office. 

Hunning' hriefi~' ovel' the .;itnatioll, there were some 
mpres;-;iolll'i to be corl'ccted, and he wa;-; onl,\' able to gin~ 
;he trc1l<l, a;-; it \\'ere, of the opinions he hatl formed. Cel'­
:ainly nothillg- that he ~aitl should he reg-ar(ler! in the nature 
)f a oehllite pronoullcement. 

Taking the sugat' Industry, he went on, he tutd alrea(ly 
liscuf.:scc1 the policy of the Depat'tment with those interest­
~d anrl he thought that the outcome of that should lead to 
mprovement in the future prospects of the indl!str~·. He 
:hel'efore did not intend elaborating the point fl1rthcr. From 
L general point of yjew there was the question of the small 
'actory: the position was very difficult for small factories 
n these days, and he could only re-iterate what had been 
mpres~ed already: that they should aim at eo-operative 
'actories and establish th(~se on broad lines. r t was a recog­
lised thing, awl he ollly mentionecl the fact then because he 
vante(l all to know that anything co-operative would meet 
\'ith his approval and assistallee. 

The question of cane farllling had been frequently 
·aised. On that he saw little possibility under British Gui­
,na's conditions. The small agriculturists here had an 
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alternative money crop, and that a quick one, and the small 
man was not always willing to wait for prices. The factory 
owner was not always ready to risk anything and he viewed 
cane farming possibilities at the present time as really poor. 
He 'was aware that cane farming was prospering in many 
places where sugar was the only crop tllHl the factories had 
engaged themselves definitely in cane-farming polices. 
Though he saw very little hope at the present time he said 
that when the Colony got an in~rease in population they 
might get small communities in places away from the main 
towns, 'which might run small "community" mills, making 
syrup for their own consumption. This would be in places 
where they were far away from the factories and unable 
to reap the benefit of :'Iugar and molasses, and so on. J t 
was all a question for the future. 

The rice business he had gone into already during the 
earlier part of the meeting. 

PL.\'~T AINS. 

Plant.:'tins were another product, all(l the Department 
had already taken steps to !!1tudy varieties, growth and 
habits, and that brought in the question of pruning to secure 
bunches at the rig'ht time. They had also g'one into the 
matter of by-products on a small scale. in the manufacture 
of plantain chips and plantain meal, and it amounted to 
this: that after the plantain had been taken out of its jack­
et it became a luxury. Eleven cents a pound was the 
figure at which they had produced plantain flour ,vorking 
on their small scale, whereas wheat flour was sellling at 
6 cents. It was all a matter of reducing the cost of plan­
tain flour. They had worked out their experiments at 12 
cents a bunch for a bunch of 48 plantains. Of course, if 
they could get the price down cheap ellClUgh to balance "'ith 
wheat it might become an inducement to the local bakers to 
make a mixture and get a very nourishing bread, but they 
had to produce exceedingly cheaply to compete against the 
big wheat countries. 

They had tried several experiments, in which he was 
indebted to Mr. Francis, testing, among other things, the 
five-hours sun dried? thi seven-hOllrs oven dried and the 
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vacuum method, which last did not succeed. The percentag~ 
of flour obtained from the peeled plantains was about 40 to 
42 per cent. and if the skins \\'ere included they got only 
about 25 per cent. unless plantains were almost given 
away it did not seem that with any of the ordinary facilities 
for maufacture they would be able to do much with them. 
He was making preparations to have half a ton of fiour, 
made to check up the figures on a big basis. They might' 
be able to ao something more with the green bunches if 
they could increase shipments to the northern islands j b~t 
that was a commercial problem. 

COCONUTS. 

Coming to the more permanent crops, he began with. 
coconuts, 'which was an important industry and which had \ 
a chance to expalld. In the past, cultivators had in many 
instances planted in wrong situations, and if they had select­
ed the right plllce:-;, preferably sandy locations it would have 
been better for the indm;try. In order to solve the pro­
blems of sand reefs, etc., it would be necessary for the 
Department to carry out definite experiments, and he hoped 
to be able to do that soon. 

The pegass lands and heavy clays were not suitable 
for coconuts, but the crop was a good one for working 
up by it population of this kind. 

COFFEE. 

The next crojJ of any importance was coffee, but un­
fortunately they had given very little study to the varieties, 
etc., in the Colony. He lloticed that the coffee plant here 
had been allowed to grow apparently without any care and 
he therefore had a great resped for the toffee plant after 
seeing it growing in some places in British Guiana. He 
believed there was an opportunity fol' hardy types, notably 
on the pegassy lands. . 

Cn'RUs FRUIT. 

With respect to the question of citrus fruits, involvin~ 
the lime question and citrull generally, he did not think 
that the conditions of the flat lands would allow citrus to 
be gl'own commercially. It was impossible to do much 



with citrus ill the flat heavr da~'s al1l1 it looked to him that 
if citrus fruits wcre to be e:-it(lhli~hed at all it would be ill" 
tile ~orth -West. He intellded to go through the district 
awl investigate the 1dlOle situation liP there. for he uIHlel'­
stood that abanlloned lime tree;.; were gro-\Ying there and 
were free from ;; wither-tip," the (lisea:-ie whieh had destroy­
ed so many of the islancl plantatiOlls. He helieve!] that 
they probably had the nnciens of that industry ill the North 
West, probabb' with coffee and e,SS[l\-a as additional crops. 
There might be sand reefs in otlwr parts of the Colon~' 
which would favour the lime cnltiyatiol\. and something 
illig-lit 1>e done IJrovidcll they were protected from ,,,-ind, 
which "'as the deadlr enem~' of all citrus plants. 

R\SAI\AS. 

Dealing with the ImIlltll<ls. he sail1 that he had already 
made :;tatelllcnt...; which he Ilid Ilot thillk he need change. 
So far a~ illve:-itigation~ "ere concerned tltey were taking 
step~ to l-\tud~' local v~lrieties, and further than that they 
need Dot go because the Imperial College 'Ya~ doing it all at 
their H~r~- doorstep:,;. He thought hl~ wa:-; :-;afe in :-;ayillg 
that he knen- the banana situation at the pre:-;cnt time as 
1\"e11 as anyborh else amllw felt that the:; I1ce<l11ot do any­
thing' fnrtlH'l' than the~' 1Yel'e doing. 

OIL CR()l'~. 

The llext heading he "conIll eolll:liclel' was oil e1'(1)S other 
than Coconut. M Hch hall been done -with the pea-nut and 
it mIl' said that there were larg'c areas ill the COlOll~' that 
conI,l be usc(l for pea-nut cultivation. He bad not t;cen 
them ~'et hut he 'Sat; keepin_~): a very open mind on the Hub­
ject. There "'ere three important factors: the kind of soil 
which wonld l)llo'.Y the free UE'e of implements that would 
reduce the l'O"t of labour: the climatic conditions to allow 
the "ines to mature, and he was not sure that the Colony 
had tho,,,c con ditio}) l'\. They had only got OIle variety 
which seemed to fit ill with the n:quirement". A thir<l 
factor wa~ the n('el's~ity of having a :-:uitahle rotation crop 
as pea-nnts ('()ul( 1 not l)e grown COUti1\llOUS!y on the same 
land. 



• Three salllple~ (which m're exhibitea at tlw meeting) 
ha(l heell brought down from l'ln. Cecilia ana the" Bunch" 
type had proved by far the lwst both for easy reaping and 
ftom th('~ point of "iew of unil'orm matnrity. It ,va,~ very 
;;plendid ilHleed of His Excdlency to start the experiment 
at ,. Cecilia," if onl~' to demollstrate the possibilities of the 
local il1<lustr~·. Last year the people of the Colony con­
sumed :-\Olllething like half a million poUnds of pea-llut" 
and the :-\l1lalllllan couldgo for tllem, if onl~ for local chewing. 
They had not got the real oil mit yet. \111 cone1usion, he 
saw possibilitie:-; for a local iwlu:5try, Lut none at pre:-;ent 
for a ,!.!Tcat·e"'.:port trade. 

He wa:-; makillg efforts to retail! " C,eeilia " to run it 
}l,-; a .-;mt of :-;nb-station to tIl(' Botanit.: Uanlens,( wLieL it 
was thuught were a sort of El Dorado where everything 
could be gTO\\'n) alld use it for minor croptl-tobacco, pine­
a]Jples~ pllls('s. etc .. 1\T11ich could not be cultivaced success­
fully ilt tbe (;:lI'Ilens. He wished to add on the quetltion 
of v(~a- lJllt'~ that he had got into touch with the United 
Statctl ab()ut the machinery for experiments ih the industry 
generally. 

He had :-ialllVk:-\ of Soya beans, which were al"o on 
exhiLit, Hn(l he ..,ai(i that it WHIi a C~'Ol) ,,·hich wali attractillg 
a great deal of attelltion at the lll'etlellt tillle awl had attract· 
e<l a certain alllouut of attcuti()ll in the \V est Imlie~ ill the 
past. The couditions had not been sufficiently dndel'litoo(l. 
There were two factors: the Soya bean respond~d to lOlJg 
day illumination; and as a lcguminolltl plant hall certain 
soil organisms associatell ,,,ith it which they had not yet 
been able to establish in W elit Indian soils. B~' (, West 
Indian" he referred to who]e of the Caribbeall. He had 
done ';OIne lYork at the Imperial College of Trovical Agri­
culture on the Soya hean, awl those liamllies ,yere ones he 
had hrong'ht along with him. 

MISCELLANEOUS. 

In respect to fibres, ",hat he had tleell from .; L 'rena 
lobata " appeared to be of value, but about.the rest he could 
make no VroIlouIleement at all. The fibre question was an 
economic prohlem. 



'For starches there was a fair demand in the European 
market. He had already noted cassava, but it was wise to • 
niention that most of the European supplies came from 
without the Empire. 

The European demaml for pulses was also considerable, 
but it called for a definite proouct, but anything like spots 
on the grain cut the prices heavily. 

The cocoa situation did not seen to be too healthy, 
and the Colony did not appear to have the conditions for 
any great development in this imlustry. All the trees he 
had seen appeareo to be " struggling" very much to live. 

LIVE STOCK. 

all the question of live stock he said that in this 
Colony there were numerous animals but all were "scrubby." 
There were possibilities for working it up. Little had been 
done with the draught-ox, and there were certainly possibil­
ities with the buffalo, which gave a milk extremely rich in 
butter-fat which co~ld be n~anufactnred into butter and 
ghee, such as the Indians used. Then, of course, there was 
the beef end of it, but he was not stressing that. They 
"wanted to aim at producing a hardy class, afi pure bred 
stock demanded special conditions which it 'would be hard 
to meet. 

Unle81-l something was done their live stock activities 
would certainly tend to drift. They might compete a little 
with the Yenezuelans, if thf:Y got the right class of animals, 
but there ,nts the question of transport to figure on. If 
they could possibly bring it about to have a little earlier 
maturing class of beef animal they might do something. 
He again stressed the buiEalo and the draught-ox ItS good 
lines to take. up. In the small stock line there was the 
goat--a most useful animal which played a great part in 
infantile health-and they eould do something more with 
poultrr, having the product~ ,,·ith which to feed it produced 
in rice mills. 

On the motion of Mr. Mullin, seconded by .:\11'. Earle, 
a vote of thanks was accorded the Chairman for hi~ address. 

The meeting was then adjourned. 



''s. G. ASSOCIATED DI~TRICT A_GRICULTURAL 
SOCIETIES' C()NFERK~CE. 

The Tenth Annual Conference of the British Guiana 
Associated District Agricultural Societies was held ilil two 
sessions in Berbice, on Tuesday, the 9th August, the, first 
taking place at the Friends Scots Church, and the secord at 
X ew Amsterdam Town Hall. There mil' a large gathering 
over which the president, Mr. H. Aaron Britton, presided. 
The follmving delegates attended: Messrs. H. A. Thompson, 
~John Adams and Colin Adams (Victoria-Belfield), H. W. 
Grant, J. U. Straughn and D. A. Proffit. (Beterverwagt­
ing), Nathaniel \Vorrel, n. P. Carryl, ~\.mos Hinds and 
,John Le-\\' is, (Stanle;.:town. \Vest Bank), J. E. Fox and 
D. A. Glasg'O\\-, (Buxton aud Friendship), If. L. Palmer 
and R. Holder, CWeHt Bank), and P. J. Gallomt~- (Ever­
Hham), J. Z. Peters, J. Aaron, H. Christian (Berbice) and 
D. D: Hayne:,: (Mahaicony), -with Messr:;. E. }If. Morgan, 
H. ::\fatthm\l", D. Bishop, Dr. T. T.NidlO]S, the Hev. A. 
E. Dyett, )11'. .J. ]neazar, F.R, and Profesi'iol' .J. Sydney 
Dash. B.~.A.. Director of Science and Agriculture and 
Mr. E. }1 Peterkin. 

CI)RFlmENGE W}<;LCO"IED. 

::\11'. ,J, E. Henry welcomed Conference to Bel'bice 
F or many yean" he said, they had been seeing what could 
be done to build Ull a health~- peasantry proprietorship and 
he hoped that in this, thc first Conference -with Profesoor 
Dash they willlIlake a leap forward. 

. Heplying. the hOlloran' ~ecretary, Mr. H. H. Baird, 
thanked the Bel'bice AF:'iociation f(,l' its invitation and cordial 
,relcome. ThiF, he said. was their eleventh assembly and 
they had been living and carrying on for a decade. They 
had begun another decade with the great privilege of having 
the new Director of Science and Agricnltnre among them. 
They ,vere looking forward to a great awakening in matters 
agricul tural ill the Colony awl regarded very highly the 
privileg'e which Professor Dash had conferred uuon thelU 
in being present that daJ' to declare Conference open. 



CONFERENCE DECLARED OPEN. 

In declaring conference ollen Professor Dash said.: Mr. 
Chairman, ladies and gentlemen --I am very glad to be here 
to-day at the Eleventh Annual Confernce in response to the 
kind invitation of your president. I wish to thank both 
speakerR for their" kllld refereneeR of welcome. It is very 
gratifying to meet, so soon after my arrinll in the colony, 
such a large number of praeticaL agriculturists. In the 
first place, I want to thank you, sir, for the very kind 
telegram which you sent me. when in Trinidad, on the 
announcement of my appointment to the present post. 
{A pplause ). I take it as a happy augury of the good 
relations, which, I am sure, ,yill exist between us. I want, 
in the next place, to assure you that my sympathies are 
entirely agricultural. I have lived"" among agrieultul'istl'l 
all my life and I believe I know their point of view. All my 
best friends are agriculturists. (Applause). Tlm)ughout 
my whole career I have not found one unpleasant incident 
between myself and any agriculturist. (H,enewed ap­
plause). You can be sure that any llroject, 11owe,-er great 
or however small, that has any chance of succcess is nut 
going to be negleeted. (Applause). But on the other halld, 
I am bound to tell you that speculatiye ventures or wild 
cat schemes will be severely left alone. I say this because 
I feel that there is a feeling of restlessness in the agricultural 
atmosphere that is not conduci'Te to soull(lness, and I am 
quite determined that nothing should swerve me from 
doing all I can to conserve youe interests and the colony's 
interestl"l. It is probable that we may not see eye to eTe 
on every occasion-it would be fitrange if ~we did-but r 
am sure that as time goes on you will come to regard 'me 
as a real friend. (Loud applause). 

THE PRESENT PosrrION. 

Now the position is just this-that hapha;;;ard methods 
will have to give place to those that call for close stwly 
and investigation. T am just giving ~Ton an idea. Thi~ 
colony is just beginning its development- Its agricultural 
possibilities have hardly been scratched. One of the fi rs t 
essentials for development is an active and Vigorous 

• 



Department of Agriculture, equipped with v ita 1 
, nccessitie8-not luxuries-for the building up of the whole 

structure of our economic life ~uch a department mUl'lt 
be regarded as a sound illvestment, and it must be' 
snbstantially housed, if it J11n,;t function efficiently. ::vrodel'll 
departments· of agriculture are undergoing' a change in 
keeping with present-day conditions. Present-day land 
problems can no longer be ;,;olyed in museums and gardens, 
ho\\~evel' useful such institutiolls may be. T for one will 
not want to deprive them of their valne. But, sir, the fact 
is that the mere introduction of a plant, or a seed, or an 
animal uuder present-day cOlldition;,; is nothing compared 
with the difficulties and inlpin~:( ments to be surmounted 
and understobd in the establishneut of new crops, new 
industries, new methods; for after all, Mr. Cha~rmaJ1, 
agriculture primarily is a busiues:-;-the greatest bm;iness 
in life-and its success or f:tilurc must be adjudged in 
strictly business terms. 

HECONSTIWCTIOK 0.1' AGlliCULTURAL DEl'ART}IBKT. 

I am in the process, at the pi'csent time, of planning· 
a :-;trong departinent in which all the agricultural interests 
oj" the colony are receivillg full consideration. I hope 
before long that these plans will he ready for submission 
to His Excellency the Gon~rnor. I mention this now 
because I hope it ,,"ill suffice at this jUllcture. In the 
llleantime as an agriculturist I appeal to you and to every 
agriculturist in the colony to let us unite and pull together 
and co-operate most heartily in the work which lies before 
us,-building up the j\ \)ole fabric of our agricultural 
interests. In conclusion let me express the hope that your 
deliberations Illay be uplifting, may be imaginative, all 
tending towards that prosperity and happiness which we 
so much desire. (Loud appl ause.) 

The President then replied at some length. 
THE P RESIIYK1'.:1'IAL ADDRESS. 

The following IS a precis of the President's 
address :-

Members of Conference and friends: To-day for a 
second time since its inception the Conference assembles in 



the county of Berbice, ltnd that under very happy auspIces 
for those 011 who:::e behalf the conference is functioning. 

THE NEW DIR1<~CTOR. 

On 2:!lld Aprilla:::t. it was publicly announced that 
the Secretal'r of ~tate for the Colonies had chosen 
Professor ,T. Sydney Dash, B.S.A., of the Imperial 
College of Tropical Agriculture as Director of Science 
and Agriculture in succession to Mr. \V. "Nowell. Professor 
Dash arrived in the eolony 011 the Htll ultimo and assumed 
the duties of' his office on the next day. His is in by no 
means an enviable po:,;ition, hut from the publi:::hed inter­
view he accorded to the press, it is no exaggeration to say 
that in Professor Dash it seems that the colony has been 
peculiarb' fortunate in gettillg that type and class of 
official required to give the colony a move on agriculturally. 
The number of things that were put down peuoing the 
advent to the:::e shores of the llew Director for him to deal 
with, are so many that an individual with a leH:-i Htout 
heart than Profes:::ol' Dash. wonl<l alrea<ly have heen 
casting his eyes ahont to get out. \Ve fervently hope 
that the Profe:-isor will lin~ up to the visio·ned interview he 
accorded to the Press, and tllll"; make it postiiible for the 
Colony withill a short time not only to be capable of 
prollncing a ,.;ustaillecl supply of fruits and vegetables for 
local demamb, but of establishing an export trade. 

BACK TO THE LAND. 

I t is gratifying' to record that in those dhltrict:-; where 
moclern pumping plants han heen installed and drainage 
reasonabl v as:,;ured. there had been a steady return to the 
land wid; the result that the acreage uuder' cultivation in 
tho:,;e districts as also the Canal:,; Polder, han been largely 
increased. A~ a cOllsequenc'€ ground provision:" arc being 
sold nnremuneratively. 

It should be recorded that at no previom; time in the 
history of the colony has there been 80 determined an 
effort on the part of the small farmerti to put iI! permanent 
crops, with the result that the Hupply at the Botanic Gar­
dem; has proved inadequate. It is to be hoped that in the 
re-organisation of the department, the Director will give 

• 
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sympathetic consideration to the views of the Conference 
. as regards the Superintendent of the Botanic Gardens, 

which were forwarded by way of a resolution to the Exe­
cutive (}overnment some time ago. There can be no doubt 
about its being a waste of money in having highly trained 
and technical officers lmgagcd in clerical work, whereas it 
would make for greater dficiency to have lilllch officers en­
gaged in out-door work. 

FHUlT. 

Surely it il'l not too much to expect that the Governor, 
who if; now a practical farmer, will bring about the promis­
ed conference over the Joint Report f0r the Experimental 
FarmH :tpproved by the Board of Agriculture and concern­
ing which the late Profel'lsor Sir John Harrison thoug'ht 
that the opinion of his successor shou]cl be had. It ap­
pears to me that the est.:'tblishment of these stations would 
]lot be of any great financial burden to the colony if steps 
be taken to procure a grant from the £1,000,000 Imperial 
Yote to foster new industrie,; as indicate(l in the Report of 
the Economic Committee. I am greatly indebted to }Ir. Cecil 
Farrar, Persident of the Georgetown Chamber of COlll­
merce, through whose courtesy T mlS in the first inst.:'tnce 
permittefl to peruse the said report or to he strictly correet, 
the fruit section of the Report. 

CASSAVA STAUCH. 

The Chamber of Commerce continue to assist and co­
operate with us. J nst a fmy weeks ago samples of cassava 
starch made from (a) rain water, (b) artesian well water, 
and (c) reservoir or creek water, for transmission to En­
gland were submitted for purposes of analysis. 

Once it is established that we can put on the market a 
starch in quality equal to that sent fro111 Brazil, co-opera­
tive efforts will then be made to produce and put it out at 
a price to compete successfully on the market, therefore 
the farmers should adopt as their slogan " Mass Production 
as a way of Prosperity" which is possible by continuous 
labour and intensive cultivation. 

At present in the Colony is Mr. H. C. Sampson, C.LE., 
130tanist on the staff of the Kew Gardens. Ens visit iEi 
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due largely to the efforts of Sir Ed,Vard Davson, Bart., 
and of His Excellency tlw Governor. How long ::\(r,. 
Sampson will remain in this colony is not known nor is his 
programme; bnt \vhntever is (lone we plead ~with those con­
cerned to let him be given the opportunity of Yisiting the 
farms of villages in different parts of the colony and also 
of lllaking a thorough inspection of the coconut cultivation 
of which he is a recogni:o;cd anthority. It ishoped that the 
visit of Mr. Sampson i,.; the tirst of a series of periodic visit::; 
to the colony by athoritlcs of the varioll,; branches of 
agricnltnre. 

CATTLB !tEARING. 

Following upon the excellent, practical address by Mr. 
Stanley M. deFreitas, at the public meetillg laRt year, efforts 
have beel) made to improve the breed of cattle. The effort 
haR not been productive of the desired results because of 
the failnre on the part of the Department of Science anel 
AgTicultnre to arrange for the placing in the country diRtricts 
of the pedigree sire:'). There can be no doubt that the in­
auguration of such a policy ~will in a few ycars result in as 
marked an improvement in cattle as is the case with donkeys. 

SHOWS. 

Since last we lllet there took place two shows. - A 
County Show on the race course, New Amsterdam, Berbice, 
on the 31st March a,nd 1st April last, and a District Show 
by the Beterverwagting-Triumph Farming Association in St. 
Mary's school-room on 20th April. Both shows came off 

, successfully under favourable weather conditions. 
~ 

PHODUCE AGI';NCY. 

The Agency in Georgetown under Government control 
is still plodding on in the fac2 of' concerted opposition br 
the middle-man. Added to that serious handicap is the 
fact that the Committee conducting it is not as representa­
tive as it ought to be. During: the :rear and largely through 
the efforts of Mr. E. M. }lorgan, Agricultural Instructor, 
a similar agency was launched in the New Amsterdam 
market. 
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,rI :-IITons. 
During the ~arlier months of the year there came to 

the colony ~[r. H. T. P()oley, Director of the British 
Empire Producers' Ol'gauiz<ttion and Deputy Director of 
the Sugar Fetlerati;m of tht' British Empire. Accepting an 
inyitation from the Conference an(l accompanied by melll­
ben; of the Exccuti\'c COllllllittee, _}Ir. Pooley made a 
tour of the villages of Kitty and Alexanclerville, Plaisance, 
Sparendaam" ReterYenYagting, Triumph and Buxton­
FriendHhip. At the last-nallled District through the Chair­
man of the Local Authority and the District Farming As­
sociation, it was made possible for the visitor to inspect a . 
portion of the cultinlted areas. He expressed his pleasure 
and suggested co-operation in cultivating, reaping, and 
marketing. 

COXCLUSIOS. 

In conclusion let me enjoin farmers now that there is 
ill our midst a liyc hcad or the Dcpartment of Soience and 
Agriculture "\"ho ·",ill shortly formulate a sound agricultur­
nl policy that they Sh0l11d nsail themselves of the'services 
of the Agricultural Instructor;'; and by mealls of co-opera­
tive plantillg, co-opcrative harvesting and co-operative 
marketillg', pr~duce first-gTade articles. Doing that they 
win come into theil' own, and the Colony because of their 
agricultural actiyities will become in fact the Magnificent 
Pnrvince. 
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DISTRICT AGRICULTURAL ACTIVITIE~. 

The Resident and District Agricultural Instructors 
have been actively engaged (luring the last quarter. In 
the North Western District, Mr. E. M. Morgan is now in 
charge of the station at Issorom. Experiments with the 
following' varieties of Cassava have been started at thiR 
Station: "White stick ," "Contention ," "Fine Leaf ," 
(white and red) and" Butter fltick i" whilst seed beds of 
Seville Oranges ana Limes have heen established. Attention 
has been g'iven to the river and creek dams. 

Mr. }[atthewl'l, ill Berbiec, has been impressing upon 
all rice farmers the great importance of planting improved 
rice seed, as well as giving encouragement and advice to the 
the provision farmers and urging the planting of ground­
nuts where the soil is suitable. 

On the East Coast of Demerara, Mr. Dowding has been 
busy in many ways. The Farmers' Competitions, by which 
prizes are given for Rtanding crops in the field have 
occupied a portion of his time, while he has also been 
actively engaged in visiting' all rice farmers and urg'ing them 
to make a concentrate(} effort to obtain good seed padi for 
their next crop. He is also making an attempt to get 
farmers to keep some record of rctUl"nR and expensel'l, in 
connexion with their ordinary cropill. The wmal routine of 
instruction has also been carried out-efforts at improvement 
of "land drainage " and "arterial drainage" ~10t been 
lost sight of. The mulching of plots with rice has been 
persistently urged, as well as the improvement of pasture 
landR. He 1m;; pai(l regular visits of inspection to culiva­
tion, in his district including the groullo-nut cultivation at 
PIn. "Cecilia." 

In the Pomeroon, :Mr. H. B. France has been making­
a serious attempt to improve the ,;tation at Marlborough. 
Attention has been given to the eradication of para gTass 

. (Panicum barb£llode) from which pest the Station sufferR 
materially. He hat:> planted :-lome ginger, started basket­
making for furnishing coffee and other plants to the farmers ; 
Yl'trieties of cassava and broom -corn have al~o been planted, 
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have been actively engaged during the last quarter. In 
the North Western District, .Mr. E. M. Morgan is now in 
charge of the station at Issorora. Experiments with the 
following varieties of Cassava have been starte(l at this 
Station: "White stick ," "Contention ," "Fine Leaf ," 
(white and red) and" Butter stick i" whilst seed beds of 
Seville Oranges ana Limes have been established. Attention 
has been g'iven to the river and creek dams. 

Mr. :Matthews, ill Berbiee, has been impressing UpOll 
all rice farmel'fl the great importance of planting improved 
rice seed, as well as giving eneouragement and advice to the 
the provision farmers and urging the planting of ground· 
nuts where the soil is suitable. 

On the East Coast of Demerara, Mr. Dowding has been 
busy in mallY ways. The Farmers' Competitions, by which 
prizes are given for standing crops in the field have 
occupied a portion of his time, while he has also been 
actively engaged in visiting all rice farmers and urging them 
to make a concentrated effort to obtain good see<l padi for 
their next crop. He is also making an attempt to get 
farmers to keep some recor<l of returns and expenses, in 
connexion with their ordinary crop~. The usual routine of 
instruction has also been carried out-efforts at improvement 
of "land drainage " and "arterial drainage" I~;(;)lot been 
lost sight of. The mulching of pIotR with rice haR been 
persistently urge<l, as well aR the improvement of pasture 
lands. He ha'l pai<ll'egular visits of in,.;~)ection to culiva­
tion, in his district including the ground-nllt cultivation at 
Pin: "Cecilia." -

In the Pomeroon, ::\11'. H. B. France has been making 
a serions attempt to improve the station at Marlborough. 
Attention has been given to the eradication of para gTass 

. (Panicum llarb£lIode) from which pest the Station suffers 
materially. He has planted some ginger, started basket­
making for furnishing coffee and other plants to the farmers; 
varieties of cassava and broom·eorn have al~o been planted. 
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He has visited many of the farms, giving practical instruction 
in connexion with coconut and coffee cnltiwtionR and has 

, assisted farmers in the laying out of their lands where new 
cultivations have been started. Special attention has been 
paid by him to J'oung coffee plantations with a vie'", to the 
avoiding of mistakes that have been made by the older 
cultivators-mistakes the remedying of which are difficult, 
if not impracticable, when the cultivation ha:'l long reache(l 
maturity. 

}lr. T. A. Archer, in his district on the VvT 

est Coast of 
Demerara extending to Parika an(l including' the island of 
Leguan, has been engaged in inspecting the various cultiv1t­
tions of rice and discussing with gTowers the urgent necessity 
of eradicating bad seed pa(li and securin,g' selected seed-padi 
from this Department. Tht' provision farmers have not 
heen neglected, and good and sensible advice has heen 
g'iven them in connexion with their C1'Ops. 

Mr. ,J. M. Antrobus, in the Polder District, has been 
occupied with the Farmers' Competition in his District and 
has visited mORt of the farmi" , giving it(h'ice as to the prun" 
ing of coffee, camo, and fruit trees, the improvement of 
drainage and tlw planting of groUl,d proyisions. 

Mr. H umphrys, on the ,East Bank of the Demerara 
river, has been urging the illlportallce of more care heill~': 
taken with coffee and cacao awl the selection of coconuts 
for seed purposes. The importance of better tillage has 
has been stressed as well as sanitation in coconut fieldR. 
Rice farmers have also not been neglected. 

Mr. R .. R. Ross on the \r est Coast of Berbice haH 
been pointing out to his farmers the need for rotation of 
crops, hUH been urging where eonditiolls are favourable, the 
cultivati.on of ground-nuts, arrow-root and bitter cassava, 
the necessity of giving' more attentioll to their permanent 
crops and the need for sanitation in coconut fields. In 
certain parts of hiH district he has been endeavouring to g'et 
farmers to extend their sweet potato areal'. He has also 
been yery busy amongst rice farmers and has pointed out 
the adyi:-;ibility of obtaining selected seed pacli from the 
Department, 
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Mr. Fingall on the upper Corentyne has been occupied 
with the rice farmers in his district. The importance of 
obtaining their seed padi through the Department has been • 
impressed upon all gmwers. 

:Mr. tT. M. Cush on the Berbice river has reported on 
the poor quality of the padi grown in his district. He 
has forced upon rice growers the need for obtaining seed 
padi from the Department. He has also insisted upon 
better tillage in proyision 'beds,' and the necessity for 
making' an effort at planting more coffee, fruit and other 
permanent trees. He has pointed out that the area in 
plantains should be less, and more acres should be devoted 
to sW'eet potatoes, yams, pumpkins, eddoes and tannias, and 
various peas. He has pleaded for more interest in poultry­
raising and pig-rearing aml has given sound advice in this 
direction. 

Mr. R. Pasea un the Essequibu cuast, has been em­
phasising the importance of selection of Reed in connexion 
with rice-padi and coconuts. On Jihe larger properties he 
has instructed on the necessit~~ for more mechanical 
appliances. Advice has also been given with respect to 
the removal of' bird vine,' the planfng of ground-nuts 
and the early planting of rice. 

Mr. 'Wilson, whose work is amongst the Islands of 
the Essequibo river with the exception of Leguan, has 
been pushing the cultivation of ground-nuts. The necess­
ity for rotation of crops has not escaped his attention whilst 
he has urged the selection of seed padi for the next crop. 

Mr. Haynes, in the Mahaica-Mahaicony areas has been 
giving hints on the improvement of farmers' rice crops, 
practical lessons in the pruning of fruit and other trees, the 
growing of ground-nuts, the imporvement of drainage sys­
tems, the preparation of products for market, and arousing 
interest in various other ways. 

J. E. B 
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EXPERIMENTAL FIELDS. 

The rice crop at the Experimental Fields has been 
reaped and has given excellent returns. Over ;~OO plantR 
were selected and collected separately for starting prog'eny 
row plots, for the purpose of obtaining pure strains, awl 
seed padi is now available. : 

A start has been niade with a collection, : of bananas, 
plantains and mssaya for the purpose of stud;d 

A bed has been planted in pa,/twR for experimenting 
with the preparation of papain. 

A series of vegetable plots is being laid out for the 
purpose of testing imported seed. 

A start has also been made with the planting of 
green dressing plots, but the work has been handicapped' 
owing to continuous dry weather. 

His Excellency's gronnd nnts have been reaped and 
have gi,-en a fair return. The \'irginia BUllch has been 
the most satisfactory as reganls yield and the easiest to 
harvest. The runnel' yarieties continue to run after their 
main crop is ripe thereby producing nuts in all stages of 
maturity. 

A limited quantity of Virginia Bunch seed is available 
for distribution at 10 cents per lb. This may be booked 

'through the Resident Agricultural Im~tructors who have 
been notified accordingly. A few estates have pla.nted 
on a larg'er scale and have promised to let the Depart­
ment have their crop for distribution, if required. The 
Director is entering into negotiations with an implement 
manufacturing company to supply the Department, if 
possible free of charge, with a peanut plough and other 
mechanical implements for experimental work in peanut 
Gultivatioll anQ harvesting. '. .' . 
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PIn. Cecilia, East Coast, the Govenor's plot which 
measures 1.7 acres is being (leveloped as a sub-station,· 
there being no sandy loam soils under the control of the 
Department. The laml is being prepared for tobacco, 
pineapples, peanuts, jute, soya beans, onions, cover crops~ 
etc. Ten yarieties of tobacco and two varieties of Teneriffe 
onions haye already been started in specially prepared 
nurseries. 

Three hundred bags of selected seed padi have been 
purchased in Essequebo so as to enable rice farmers to 
obtain a larger snpph' of seed than is usually available 
at the Botanic Gardens. E.M.P. 

• "WORK IN THE BOTANIC GAHDENS AND 
NURSERIES. 

During the riast qnarter horticultural actiyities in the 
Flower Garden section were pushed f()n\'l:lrd. The shrubs 
in the beds and borders have been pruned and the sur­
rounding parallets prepared for the planting of annuals an(l 
perennials. The progTess of this ,york however, has been 
some,,'hat interrupted by the continuous (lry weather. In 
connection with the planting up of the parapets, a plan has 
been dra,,'n up to mass, on the edges of the beels and 
borders, brightly-coloured subjects purely for effect and 
also to maintain a continuous display. 

In order not to upset the floral scheme of the FIOlyer 
Garden~ arrangements are being made to select special sites 
for the growing' of flowers for sale to the public. 

"Much progTCss has been made "with the renovation of 
the lawBR. One section has been complcteh renewed. 
This area has been ploughed, raised and len~lled. The 
cultivation of Bahama grass (C,IJllodon dactyloll) to carpet 



the surface of the plott; is receiving attention, and has al. 
reaoy begun to be effective. The secti0ns which were 
improved last year are being maintained in good order. 
-When the other sections of the lawns are renewed the 
general aspect of the Gardens will be greatly enhanced. 

U llsightly trees of spontaneous growth, and all rank 
vegetation around the lakeli are being cleureo to improve 
the water scenes. Opening:': have already been made which 
lend pidllresC]lleneSt; to the scenery of tlie lakes. Shrubs 
and palms which blocked the vistas of the gardens have 
been removed and transplanted. A fine, prospect is now 
obtained of the ,Yater lilies as the circular bed situated at 
the head of thc main drive is rounded. To enjoy this 
scene a visit i'lhould b~ made in the late afternoon, or soon 
after snnrise just -when the Victoria Regia are in the prime 
of beaut~'. Another pleasing sight as one proceeds up the 
avenue is that of the Pink Lotus Lilies st.anding erect 3-4 
feet above the water and looking like giant':tulips. 

The groul1<ls approaching the lakes are being cleared of 
noxiolH; weeds, aIHl the vistas through this t;ection of the 
gardens are also beillg- improved by removing trees, an<l prun­
illg away overhanging braul:hes, which obt;tl"Ud the vie,,'. It 
is desirable that these gronnds be maintained in good 
order to Imnl10nize ,vith the lake effects and to improve the 
approacheti to the lily pOlld5 of the Blue N ymphaeas. 

N ur,.;eries :-In the Ol'l1amelltal section the stock of 
plants is being increased for sale. These illdmle ,}Iaideu Hair 
Ferns, Begonias, Caladriums, Anthuriullls, Alo~sias, Oma­
mental Shrubs, Croton8, Hibiscus plants and several kinds 
of palms. 

With a view of improving the fruit culture in the 
Colony, propagation of budded and grafted plants is receiv­
ing careful attention in the economic sectioll of the 
Nurseries. Several hundred seedlings of citrus plants have 
alreao~' been bash-ted to he used as sto<..:k for budding 
purposes early- next year. A further quantity of seed is 
being sown to maintain the supply of stocks flH budding 
progresses. At present the budding and grafting of avocado 



'pear plants and the grafting of mangoes are being proceed­
ed with. In consequence, the Director has issued instuction~ 
that no seedlings of these kind of fruit trees are to be sold, 
as it i::o desirable that only reliable and known kinds of 
Pears, Mangoes and Citrus Fruits are to be cultivated, so as 
to displace the seedlings which are nmv offered for sale. 

To encourage, too, the cultivation of vegetable garden­
ing and to improve on the produce which is at present 
grown, the departrnent has imported for sale a collection of 
vegetable seeds incluroling Tomatoes, Cabbages, Beet, 
Haclishes, Lettuce, etc. The seeds ure parcelled out into 
packets .to suit purchasers aml can be obtained from the 
Hesident Agricultural Instructors stationed at New Amser­
dam, Berbice, and on the East Coast, Demerara, also at the 
Vegetable Products Depot and at the Botanic Gardens. It 
is expected that market gardener:-; will avail themselves 
of obtaining seeds of proved quality, and even those who 
maintain home gardens should take advantage of this 
opportunity. The idea of continuing the importation of 
freHh vegetable seeds will depend on the success this trial 
shipment meets with, and future experimental work in thi8 
regard. 

A.A.A. 

~-=. 

PR1~PARATION OF CASSAVA STARCH 
AND TAPIOCA. ' 

CaSI'\i1VU Starch. sometimes known as Brazilian arrow­
root, is produced 011 a cOllsiclel'able scale in Brazil, United 
States, East IllIlies, 'Vest Africa, alld elsewhere. The 
chief celltl'eS for the production of Tapioca are Mahra, 
Dutch Ea:-:;t ]nclie~, and Brazil. 

The processes of manufacturing thebe two products 
are identical up to a certain point. They consist of es;,-;en­
tialh in gmting the cleaned roots sufficientl~··finely to 



• 'break the cell walls and so liberate the starch, which is sub~ 
I!!equently separated from the fibre and collected in tanks 
of water. For industriallmrposes the starch is then dried, 
but if tapioca is to be made, the wet starch is placed on hot 
iron plates, which cause the grains to gelati:i;tise and ad­
here together in lumps. 

The machinery required depends on the (luantity of 
roots available. On a small scale all the work can be carried 
out by hand, but where large quantities are dealt with, 
power driven machinery must be used. In either case the 
first essential to success is a plentiful supply of pure, soft 
water, free from iron or peaty matter. Rain water is 
preferable, bat artesian well-water can be used if the iron is 
removed by aeratioQ. and filtration. Lamaha, river or 
tr~nch water should not be used unless clarified and made 
colourless by one of the methods used for removing iron 
and organic matter. (Tlu:s Journal, Vol. X VI No.2 page 
160.) Unless the water is pure the starch will be of infer­
ior quality. Another essential is that the roots must be 
freshly dug \ 

\ 

There are several types ef machines employed for the 
preparation of cassava starch, and speaking generally, all 
the machinery used in a potato starch factory can be em" 
ployed for cassava, although slight modifications in thp char­
acter of the grating er pulping machines and of the sieves 
is necessary, cassava roots being more fibrous than potatoes 
and the starch grains smaller. 

The roots arrive at the factory in all sizes. The larg­
er ones are usually peeled, cut in pieces, and put into a 
cleaning tank. The smaller roots are placed at once ill al) 
washing machine, frolll which they are transferred auto· 
tnatically to a h011per leading to a pulping machine run­
ning at a high speed. The pulp is carried away in a stream 
of pure water to the starch separator, but is sometimes 
further treated in a mill to complete the disintegration 
of the celli! and ensure the maximum yield of starch. The 
starch and water from the sieves are run into large settling 
tanks. The clear water is run off, and fresh water added, . 



the starch:being stirred with paddles eitherrby hand or. 
mechanically. This procel:il:i is repeated several times until 
all foreign matter has been eliminated; the starch is then al­
lowed to settle ill tanks of water. 

'There are several other processes for the extraction of 
the starch. 

Samples af cassava starch from the Gold Coast .and 
Natal have been examined at the Imperial Institute with 
the following rel:iultl:i:-

Starch 
:.\Ioisture 
Ash 

From (;old Coast. 
Per cent. 
77.68 
21.68 
006 

From Natal. 
Per cent. 

86.07 
13.84 
0.09 

W.F. 
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INSECT NOTE~ 

TEHi\IlTES ON TlIE GOLD COAST 

AND MEASURES FOR THEIR CONTROL. 

In a "Heport on The Economic Importance of the 
damage due to Termites or 'Vhite Ants in Accra and 
Achminota on the Gold Coast and the method::; by which 
this ] 0"'; s may be curtailed," Mr. Ac. ·W . .T. Pomeroy, 
Medical Entomologist, Medical Hesearch Tnstitute, Gold 
Coast, gives a detailc'l account of the Termites, or " y..,r ood 
Ants" as they are called here, of that part of the Gold 
Coast. The report has a deal of inf< )j'lllatioll that is of 
importance to all tropical countries not ollly on the biology 
of these illSL'Ct~. bnt also on the meanR of eombatil1g· them 
and the measures to, be adopted in rendering,' buildings 
less liable to attack 

Mr. Pomero~' as the result of his own investigations 
ttl'i well as from a survey of thc work done in the past, 
submits three conclusions which appear pre-eminent. 
FirlStly, that the biolog-y of these insectR iR so different and 
so complex that 110 single specific llleans of artificial 01" 

natural control is likely to be discovered which will prove 
efficacious against all economic specie,.;: secondly, that the 
damage can he reduce(l by a combination of methpdl'i 
namely:-the material endangered must be rendered in­
acce~sible or a& resistant at> pO!'lsible and the continuout-' 
lllliximum elimination of the main source of infestation 
must be carried out at the SltlN' time; thirdb', from the 
rel:mlts obtained it woul(l apvear that there is very gooct 
evidence that a definite eeonomic profit will be shown if 
the project is carried out on a sound finallcial basis and 
with proved methods. 

Part 1. of the report will be touehed upon ouly briefly 
here. It consists of ob:o;ervations on the most import.:'1nt econ-
0mic species of the district, an account of the establishment 
of a ne8t, and observationl'i on the construction of the nests 
of the various species of the insects. It il'i somewhat 
startling to note that "It is almost impossible in Accra 
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and Achminota, to find ten square yards of ground which. 
does not exhibit some signs of Termite activity." The 
section concludes with a lil'it of 55 species of Termites 
found on the Gold Coast. 

Part II. deals with the possibilities of eliminating or 
materially reducing the incidence of Termites in the area 
under discussion. The infestation of two areas of 55.6 
acres and 6-1:.3 acres in the town of Accra is estimated at 
3 nests and ~.(j nests per acre which were of serious 
importance. It is pointed out that the destruction of the 
nests alone will not secure immunity, and that the treated 
area should extend at least eight hundred yards beyond 
the point at which immunity is required. 

The method used in the eradication of Termites from 
occupied land consists of (1) breaking up the nests with 
explosives, (2) _ subsequent fumigation of nests when 
necessary, and (3) ploughing the land and treating with 
various poisons. The large conical nests which often 
stand several feet high, and which have the interior hollow 
and partially filled with a comb-like structure of cemented 
earth, can be effectively and cheaply destroyed by treatment 
with fumes of burning sulphur and arsenic introduced by 
a Universal Ant Extermination. 

The composite nests on account of their structure 
cannot be fumigated until they have been thoroughly 
shattered. For this purpose Gelignite has been found to 
be the cheapest ana the most effective explosive. Holes 
are drilled in the nests by means of a specially constructed 
hand auger, being arranged around a central perpendicular 
hole three feet six inches deep, while the lateral holes are 
three feet deep and drilled at an angle of forty-five degrees 
(45°). The chftrg~ in the central hole itil· provided with a 
longer fnse so that this explosion takes place last allowing 
the charge to form u crater in the centre. 

Fumigation is not always necessary and this cannot 
be ascertained until the nests have been blown up. \Vhen 
necessary the methodlil advocated are, the fumes of burning 
sulphur and arsenic, hydrocyanic acid gas, and chloride gas 
from a cylinder. The last method has not actually been 
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tried, and of the two former the sulphur-arsenic is the 
most sllccessful. 

After the ne.,t has been destroyed and fumigated it 
is necessary to treat the ground with some poison such as 
sodium arsenite, t;odium cyanide or arsenic mixed with 
dry earth, sand, or preferably. road dust. 

Part III. deals with the prevention of Termite attacks 
and the destruction of Termites iil buildings. So f~r there 
is no definite proof of any species on the Gold Coast which 
can infest a hom;e by the introduction of the sexual'winged 
forms, and the common economie species arc all subterranean 
in their orj,gin. . 

Houses can be built that with a modicum of ctre and 
attention will remain free from Termite attack .. These 
honses are built on concrete piers each surrounded by a 
zinc course at least six inches in widtll, set in a belt of solid 
cement at an angle of 45° and c0ntinuous around each 
pIer. The Termites are unable to construct galleries over 
the sharp edges of this course, and so gain access 
to the building proper. The approaches and steps must 
be guarded in the same way and no communication from 
the ground such a.", creeping vines, unguarded pipes, etc. 
be permitted. Raised buildingl'l of this type are costly 
when compared with other types built on the ground, and 
a type recommended as affording considerable protection 
although not immune from Termite attack is that described 
by Snyder in e. S. Dept. Agric. Bull. 1472. 

The defects likely to occur in concrete construction 
are then dealt with. Recomllicndations follow on the 
. treatment of heavily infested buildings. It is suggested 
that in badly infested areas poisoned baits consisting of 
waste wood saturated with 1 () per cent. of sodium arsenite 
be tried. I t has been proved that Calomel is an effectiYe 
poison and being insoluble passes through the excreta. 
This and th e dead bodies are eagerly devoured by living 
Termites. 

The report concludes with a summary, 11 plates and 
2 maps.. L.D.C. 
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DISSE~IIN~TION OF BOnNE TUBFHCULO~IS TO ~rAX. 

The relation of tnberculosis in ultimal to man has 
received considerable attention. In 1895 Rich reported 
five cases of tuberculosis in man where the (lisease could 
be undoubtedly traced to the Utle of milk from tubercul­
ous animals. In lRH7 Bailey of Massachusetts Board of 
Health reported cases of tuberculosis in children of 11011-

tuherculouf' parents, in which the tuberculosis could be 
undoubtedl y traced to milk infection. Ii1 the same year 
\Vest reporte(l that two children of Luther Bridges had 
recently died from tubel'culotlis, which was due from 
drinking the milk from a cow which, upon being killed, 
was found to be the subject of extemive tubercular disease, 
largely localized ill the udder. 

Five of Bridges nine children were at the time suffer­
ing frolll tubercnlosis and Reveral of them very ill. Now 
Wch reports the case o~ a farmer undoubtedly infected by 
milk from a tuberculosis eow. His case was for six weekH 
mistaken fm' typhoid fever. Shortly after his death in­
testinal tuberculosi;-; was fOllnd in one of hiR chilc1ren that 
was taking' the milk from a cow with It tubercular udder. 
The father had used this milk in quantity e\Cen during his 
illness. The child had b<'en removed when the father wa~ 
taken sick and was probably not infected from the father. 
It died from tubercular meningitis. 

In 189-1: Smith reported a very careful study of the 
autopsy of a tube!'eulons herd owned by the Soldier's 
Home near Washingtoll, D.C., which had been tested by 
the inspectors of the Buman and upon which careful 
autopsies had been made. 

This was one of the herds which had served for an 
experimellt:'11 study in determining the value of tuberculill. 
Smith noted very carefully the location of the tuberculou:-, 
lesios and the probable source of infection, and concluded 
that the infection of the mesenteric g1ands showed that the 
tubercle bacilli must have obtained acc~ss to the body h~' 
way of the disgestive processes, and, perhaps at the same 

" · 



time the aminal may have inhaled bacilli, and a second series 
> of infection been starte(l 

Smith reported a carefuL comparative study of the 
bovine tubercle bacilli, and the human bacilli from sputum. 
He made careful morphological studies of the bacilli taken 
from human sputum, Hnd of ntriom; bovine bacilli, and 
note(l differences in the virulellce of the i e,li~ea8e from the 
various germs, the le~ios "'hich were produced upon ex­
perimental animals and the like, and brought out many 
other points which WQuid indicate thi) possibility of a 
great many varieties of bacilli, and I'ug'gested many 
possible, important lines of iuvestigatio:n in the study of 
the bacilli. from various sources, both aniinal and human. 

Trudeau and de Schweinitz had call ccl attention to 
the fact, that the envirOllIHent and food of the germ ill 
different animal bodies Illig-ht influence it:" fhppearance awl 
pathog'cnic properties very materially. 

Smith called attention to the difference~ in the 
morphologiad appcaranc~s of tubercle bacilli t1btained from 
sputum and ~rom a cat, which seem to he readily accounted 
for by the change in the nutritive media, upon which the 
g'erJl1~ developed either ini-iide or outside of the animal 
body. As some animals are lllore i-iuRceptible to 
tnbelculol'is tlmn others, and ai'i practically almo~t all 
animals can be infected ,vith tuberculosit', it would 
seem that there must be a possibility of more, or less 
virulent or attenuated varieties of tubercle baeilIi being 
established JURt exactly a~ a plant, the habitat of which is 
in a warm climate, by careful selection anel cultivation, be 
gTaduall~' accuRtomed to more se,'ere surrounding's. 

"'hether we accept, however, the idea that tuberculosis 
is communicated from cattle to man very readily, or with 
difficulty, the fact remaiu:-> that this disease amongst mttle 
is the cause of many dangers which should be avoided. 
Not only is it necel'sal'Y to destroy tubel'culow .. animals 
that are the source of infection for others, but it is also 
necessary to disinfect the st:'tbles thoroughly before they 
are used for housing healthy animals and ahsolutely to 
prohibited the :;tttendance of tuberculous individuals upon 
!Iealthy mttle. S.N.B, 
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ROTATION OF CROPS. 

The following instructive address u·as· read by Mr. 
L. A. Brunton, Manager of the St. Augustine E.'Cperiment 
Station, at a meeting of the Agricultural Society of Trini· 
dad and Tobago. held on the 13th October.-Editor. 

In all civilised countries where the value of land is 
high, and in consequence the necessity for a maximum crop 
production per unit of land is imperative, the knowledge of 
the soil and of the conditions best suited to each crop, gained 
through the accumulated experience of generations of prac'· 
tical agriculturists, has evolved amongst other essential 
agricutural practices, that of crop rotation. 

In less advanced countries, particularly in the tropics, 
where fertile land is plentiful and cheap, and experience has 
not yet co-ordinated the knowledge of soils and conditions 
to the same extent, rotation of crops is seldom pmctised, but 
instead, what is aptly termed " Land Rotation" or " Shift­
ing Agriculture" is resorted to so as to maintain the 
fertility of the soil, when it is in danger of being impaired 
by the continuous cultivation of one crop. 

This form of rotation has generally been adopted in the 
early development of new countries, and as itjs based on the 
same general principles as crop rotation, viz: the maintenance 
of soil fertility and the avoidance of plant diseases, there is 
justification for its practice where the area of cultivable land 
is more than sufficient to support the population. 

With the increase of population, however, the need for a 
less wasteful use of the land arises, and, as other means of 
maintaining the fertility of the soil under one crop prove 
inadequate, the advantages to be gained from a proper sys­
tem of crop rotation became increasingly apparent. 

As shifting agriculture and crop rotation aim at the 
same result, some consideration must be given to the former 
practige ~fore qeaHng in 4eta,il with the latter, 
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Shifting agriculture or rotation of land follows very 
closely the methods employed by nature in building up veg-

• etation; it ensures the fertility of the soil by avoiding the 
constant drain on plant food entailed in the continuous 
cropping of one area, and reduces the possibilitie(' of damage 
to the crops by harmful baeteria, fungi, and insects. All 
observant planters are familiar with the variation from 
!Season to season, or in a series of years, of the \~egetation 
on soil that is uncultivated, the low growing weeds and 
grasses give place, according to the nature of the soil, to 
taller and succulent, or coarser and hardier plant.-, which 
are succeeded by ;:;oft or hard stemmed bushes (Latrajo), 
1tll10ngst which quick growing soft stemmed trees SPring up, 
to be follmved, as the earlier grmvth dies out by'hardier 
stemmed trees which ultimately form the forest; by 
changing the cultivation from one piece of land the fertility 
of which has deteriorated, to a new piece whose fert~lity is 
unimpaired, and leaving the first piece uncultivated for a 
more or less extended period, the farmer is following 
nature's plan for the rejuvenation of the soil, but nature 
in this method may be economically wasteful, so that the 
limit to which the limited view of man, proverbially employ­
ed is governed by the time necessary for the soil to regain 
its former fertility, closely connected with which is the 
amount of cultivable land in relation to the population, in 
other woras the unit of land necessary for the support of, 
one unit of the population must be multiplied by the 
number of years required for the rejuvenation of that unit, 
thus, if it requires eight years for the soil to recuperate 
and one acre can support one individual for a year, then one 
square mile of country can only support eighty persons 
under a system of land rotation. 

It can therefore be readily understood that being based 
on sound agricutural principles, the use of this system can 
be fully justified in tbinly populated countries, but, that it 
becomes so wasteful both in land and time when the popu­
lation increases beyond a certain limit, that the general 
impoverishment of the country must follow, and the need 
to conserve the land to enable it to support the larger 
popul~tion becollles so iUl';istent, al'; to ~ll for a change ip 
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agricultural methods, rendering the adpotion of crop rota­
tion, the only means by whi.ch this can be successfully ac­
complished, imperative. 

The agricultural development of the majority of the 
West Indian Islandq , justifies the belief that they an~ 
rapidly approaching the day when the foundation of their 
cultivation will be based on a carefully worked out rotation 
of crops. Increase of population, however, is not the only 
cause which has stimulated this agricultural development, 
the causes are diverse and vary in the different islands and 
. even. in different districts of the same island j in this 
connection it is significant that iIi Barbados, one of the 
most thickly populated regions of the world, where agrcul­
ture has reached a much higher deyelopment than in any 
other -West Indian Colony, insect pests and diseases of the 
Hugar cane have been brought under some measure of 
control by II 1ll0(lified system of crop rotatian. 

There appears to be little room for rloubt that this 
Colony is facefl with silllilar problems, not OJlly in its major 
cultivation, sugar eane, but also in the minor crops of the 
small farmer and peasant proprietor. it is therefore 
necessary, that serious consideration should be given to 
any suggested challges in our present methods of 
cultivation which will help to solve, some at least, of the 
problemI' that confront us. It is with this ohject in vie..,,, 
that these i10tes on the rotation of crops have heen 
prepared. 

OBJECT OF Cnol' ]{OTATlO:\. 

The object of crop rotation is to keep the land in contin­
uous cultivation at a minimum cost, ..,,,hile maintaining it at 
its highest pomt of productivity. By taking: advantage of 
certain established facts with regard to plant life and the 
nature of soils this object is attained. These facts, and 
the advantages to be derived by utilising them, may be 
briefl~' summarised as follows. 

1. Different plants utilise the inorganic elenients -of 
the soil in (lifferent propotions, and also differ very marked­
ly in their capacity for absorbing their food constituents 
from the soil. The proof of this is to be found in the fact 
that the eompos~t~on of the a.shes of all vlantR is not the 



313 

same; thus it i~ found that some plants cowmme a large 
> porportion of potash and ph08phorie acid, others, while 
requiring less of these subHtanees, absorb much silica, and 
yet others assimilate lime or mag'nesiu ill larger quantities 
than any other of the inorgallic elements. For example, . 
the amount of potash taken lip from the soil by potatoes is 
about twiCe the amount req nired by cereab ::mch as rice or 
maize, whiie these latter assimulate nearly three time:'> the 
quantity of phosphoric acid that potash will absorb,' ~gain, 
rice t:'tkes up 100 per cent. more silica, and maize ,,0 .per 
cent. magnesia from the soil than potatoes do, and legurhes 
(beans, clover, etc.,) require from 21 to 13 timeR as much 
lime a~ is required by most root crops such as pot~toes, 
mangels, etc. It follows therefore, that as each crop 
requires particular substances, either in special quantities, or 
in some peculiar state of combination, the possibilitiy of the 
soil being able to supply them is increased, the longer the 
interval that is allowed to elapse, before the same, or a 
similar crop, is grown upon it. By alternating the various 
crops one with the other, the accumulation in the soil of 
any particuliar substance favourable to the crop it is desired 
to grow, may be ensured, and the balance of the manurial 
ingredients in the soil can be maintained for an almost inde-
finite period. . 

2. The depth at which roots draw their nourish­
ment from the soil \'arieH with the kind of plant. 
Cereals, many legumes and some gTasses, maIze, 
clover, alfalfa, sugar cane etc., draw much of their 
sustenance from the suhsoil into which their roots penetrate 
deeply. On the other hand the majority of root crops 
potatoes, tanias, etc., nourishment from the soluble ('ollf'ti­
tuents of the surface soil which have been left more or lesl': 
untouched by a previous deep-rooted crop. The adyantage 
to be gained from this fact is, that the various layers of the 
soil can be rested, by alternating a shallow-rooted ,,,ith a 
deep-rooted crop. 

B. Some varieties of plants which store up certain 
elements of plant food from the air or soil, are directly 
restorative to the soil, others are indirectly so, by being 
fed to the live stock on the I&nd. Chief amongst 
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the former crop~ are legmne,; with their power of ~torjng 
the nitrogen from the air in the nonnle:" of their roots, thm:. 
increasing the nitro~en cont{'nt of the soil after the crop 
has been reapea. As nitro::,!:en is the suhstance which is 
HOOnei'it deplete(l from a cliitiyated soil, the importanc(~ 
of a leguminou:" crop ill the ('Olm.,e of a rotation cannot be 
too strongly emphu,.;ised. Plant:; which exert indirect, 
restorative action on the soil arc usualh fodder crops, the 
action being the results of . the return to the soil of the 
~anure which has been recO\'ered from the live-stock which 
have been fed on the crop. Thc.vnlue of such crops does 
not depend on an immediate cash return, but on the return 
to the soil in the form of manure of the greater part of the 
plant food constituents rcmo\'ed by the crop, on the saving 
in the cost of feeding the live-stock used for cnWvuting 
the land or which are raisefl for sale, and, in the latter 
case, on the subsequent sale of stock. 

Either a root-crop, mangels, potatoe:,:, tnrnips, etc., or 
a leguminous crop, peas, bcans, clover, etc., may be gwwn 
as a fodder crop. The former kllown as fallow, or cleaning 
crop, affords the opportunity which has not occurred during 
the several years the land has been occupietl by other crops 
aften of an exhausting nature, to plough o eeply, stir and 
thoroughly clean the land. Further benefits are derived 
from the large amount of organic material at once returned 
to the soil in the leaves etc., the large amount of food 
produced, and the richne,,:s of the manure obtained from 
animals fed on roots, from which they return only a slllall 
proportion of tlle 1;1O"t illlportant manurial constituents. 
Legumes may lie clas:-;ified a:-: l'estoratiYe crops, 011 acconnt 1 

of their power of wIding· uitrogen to the Roil, "'hicb when 
ploughed in gr('(,IL tllf'Y also (~Ill'ich with organic matter, 
in addition, tl}(T prO\'ide, ill peas and bean:-:, a cOll('cntruted, 
awl in hay from c].o\,{~l', lucerlle {'rl·., a Imlky sto('k fecd, 
and the soil reap,,: the hClicfit from the tlllilllHl droppings 
,yhCll :;tock is gTUZl'll 011 tlH' lawl. 

1. The value of the erop rc:-:i(lue, differ,,: ,vith the 
killd of crop. LeglUlW:-l awl gruHses yield the most and are 
riche:;t in ferrtilising constitnents; cereals, while leaying a 
large residue are poorer in these constitllent:-, awl root 
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crop:-; yieJrl the lea~t. As thi" l'et>idne i:-,; the chief :,;ource ~f 
,hUl1lUf; in cultivated ~oi]s, it i:-; important that the nature of 
the crop in this respect should he conf'idereel when a11ottlnO' 
it a place ill the rotation. ,., 

5. The insects, fung'i, and bacteria which attack plants 
vary with the kinrl of plant. {'wIer natural conditions, 
owing to the diversity of plants contained in a given area, 
a certain balance is maintained between the plants and the i 
pests insect, fungoid, or bacteriaL by which they are liable 
to be invested. On hmd under culth'atinn of plants of the ' 
same variety, thi:-,; balance i:.; more or less upRet, by the I 

massing together on the same lanel providing a ready foed 
supply Q1' host for any insect, or disease peculiar to that \., , 
Yariety of crop; further opoprtunity for the rapid increaf'e 
of the pe~t is gi\'en, when the smile crop is grown continu­
ously on the same land. Yarintion of the crop ~utR off the 
food supply of the pest infesting that particular crop aurl 
it either dies out or migrate!" elsewhere in search of food. 
It is evident therefore, that in order to ensure some measul'(~ 
of control over plant diseases and insect pests, two crops of 
of the same species should never be planted in succession. 

6. A definite relationship exists between the kind of 
plant and the kind of soil. The preference shown by each vari­
ety of plant for a particular type of soil is evidenced in the 
natural forests and the secondary bush growth visible 
aronnd us. Cedar and cypress will gl'm\' Oil dr~' rocky hill­
side where hard timber trees such as balata and poni 
refuse to grow ; on abamloned fields of clay, clay loam, 
loamy or Handy loam soils, seeondl'Y growth of gtmva, black, 
sage, wild indigo, etc., appeal' in accordance with the type of 
soil especially suited to thcm, awl on the margin of \Yater 
conrses, in wet 01' swampy soib, \\'ater cr('f's, lilies, or 
succulent f<HllllY graf'ses aho\lltd. 

In lik(,! Blanner cultivated crops show a preference for 
eert,~in types of soil; maize, guinea corn, groul1(l nuts, 
tlll'in~ hest on well draine<l :"andy loam, rice in a loam 
overla.'·ing a :-,;tiff illlpel'yiollR clay, ~mg:ar cane in almost any 
soil containing limp, but best in rich porous clays, alluvial 
soils on low lt1l1ds trasersed by riyers, and 10tllllS formed 



by the decomposition of volcanie rocks, ana most root 
crops yams, tanias, s\yeet l)otatoes, etc., in a friable loaxn 
rich in organic matter. 

This affinity between plant and soil, is principally due 
to the differences which exi8t in the physical properties and 
the chemical constituents of the soil ; b~' means of tillage, the 
agriculturist modifies these differences, so that he is enabled 
to raise crops on soils, which, previous to his efforts, 
were apparently unsuited to their growth; in attaining this 
end he is very materially assisted, both from a mechanical 
and hemical standpoint, by a judiciom}y arranged rotation, 
mechanically, hy the chHll,Q:es created in the texture of the 
soil, cowing to the preparation it has recic,'e(l year by year 
for the different crops, and by its more porous condition 
caused by the rotte(l roots of these crops especially the 
deep-rooted ones, and chemically, by the exposure to the 
action of the atmosphere of the dormant constituents of the 
soil which are yearly turned up thereby rendering them 
active and soluble and increasing the amount tLYailahle for 
succeeding crops, and by the admission of water and air 
into the soil through the channels made by the decaying 
roots of previous crops, thus enabling the atmostphere to 
exert the same beneficial influence even in the ~ub-soil. 

7. Plants' naturally alternate with each other in the 
same soil. Evidence that a natural rotation does occur 
amongst plants is met with in Hlany countries; burnt pine 
forests in S,Yeden are replaced, for a time by birch, which 
however, is ultimately snperseded by a regrowth of the pine; 
along the banks of the R.hine, beech is graclually taking the 
place of the ancient forests of oak, and both are in some 
cases succeeded by pine ; ani~ient oak woods are followed by 
pine in the Palatinate, and in Bohemia pine alternates 
with beech. 

It is believed that these changes of vegetation are 
larg'ely dependent on the chemical composition and physi­
cal properties of the soil, awl therefere that plants grow 
spontaneously where their needs in these respects, can be 
most fully and easily supplied, the opportunity being 
afforded to the seeds of other species of plants, lying dor­
mant in the soil, to spring up, whenever natural causet-> 
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produce such changes in reference to their access to light, 
'heat, etc., or in the texture and composition of the soil, as 
to render conditions more favourable to their growth than 
to that of the plant which already occupies the land. 

It is justifiable to conclude, from these facts, that 
artificial rotation of crops, as has been already lioted with 
regard to shifting agriculture, only follows nature, butt hat 
the former, in distinction to the latter, hastens the opera­
tion of nature, by taking advantag'e of the conditions 
known to be essential to the successful.growth of each crop. 

It is evident therefore, that the success of a rotation 
depends on utilsing these well established facts for the 
benefit of' the various crops which compri8e it, but simple 
as this may appear in theory, ill practice many other factors, 
such as markets, transport, cost of production etc., arise, 
which renders it impossible to lay down any definite rules 
suitable to all c~mditions, nor is it the aim of those notes to 
attempt to do :-;'0, but only to indicate ths general lines upon 
which any system of rotation of crops should be based. 
Unfortunately very little attention has been given to this 
subject in the vVest Indies, so that it is necessary to turn 
elsewhere for a basis from which to start, I venture to 
sugge~t that none better can be found than the well known 
Norfolk, or four course rotation, which is in fact the foun­
dation of all rotation systems in England. 

This rotation is as follo,,,",; :-
First year: Autumn sown cereal, wheat,-following' 

clover. 
"'lecond year: Fallow Grop, roots, mangels, turnips, 

)JotatoE's, etc.,-cleaning crop, after three years cropping. 
two crops of which have been exhausting cereal crops. 

Third year: Spring sown cereal, barley, oats-follow_ 
ing it cleaning crop. 

Fourth year: leguminous crop, clover, peas, beans,­
restorati,"e crop should follow an exhausting crop. 

Before attempting to adopt this system to our local 
onditiolls it is necessary to determine the special points 
with regard to climate, soil Hnd crops, which may be COIl­

sidered .. to have. a general ap~lication, These, ill their 
order of nnportatlOll, may be brIefly stated as follows :_ 



1st. The rapid loss of humus to which all our cultiva­
ted soils are liable. 

2nd. The practically continuous growth of weed::; and 
grasses which invest all our soils. 

3rd. The excessive erosion and leachillg cau::;ed b~~ 
the heavy rainfall during certain seasons. 

4th. The length of time om major or staple crop 
occupies the land. 

1.-The first can be practically corrected by turning 
under all crop residue, weed, etS" more fully by the appli­
cation of long or fresh manure, and still more effectively by 
the adoption of crop rotation, into \vhich a crop is intro: 
duced which extraet\"i f],0111 tIw t<oil only a srnal1 proportion 
of the necessary plant food substances in the portion taken 
off the land, while th(~ resid Lte left on the land contains ,the 
constituents most desirahlt· for succeeding crops. 

2. A propel' cluKsincatioll, and a more extended know­
length of the life history of the gratises and weed::; most 
commonly lllet with on ,our cultivated lands, is necessary 
before any really effective method of weed control can be 
undertaken. ,rith our present knowledge the possibility 
is very remote of thoroughly cleaning land, so that the 
majority of the weed:" are killed before the crop is planted. 
vVe are tberefore driven to the necessity of l'Iuppres::;ing' them 
while the crop il-1 g'r<Ywing; cleaning cropt5 as used ill tem­
perate climate;.;, are therefore of little value to the large 
estate, but may he n:-;ed with :-\ome success by the peasant 
proprietor and calle farmers: the use of covel' erops to 
smother weeds is under trial at present, and, although few 
that have been tried have as yet filled all the requirements 
of a really effective cover, appear to offer at least a partial 
solution of the difficulty. 

3. The heavy falls of rain to which we are subject ill 
these latitudes, are responsible for erosion on mountain 
sides and undulating land, and leaching on flat lands, 
Erm;ion can be prevented to a great extent, by not allowing 
the bare surface of the lana to be exposed to the direct 
action of the rain, and by keeping the soil in a porous con· 
dition, so that the' rain sinks in quickly instead of flowing 
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over the surface and washing the rich surface soil into the 
,drains and ravines; deep-rooted crops, besides effectively 
covering the ground, lend material aid in opening up the 
soil wi th their roots, and, should therefore always find a 
place in a rotation. . 

4. Sugar cane, our sta111e crop, occupies the land for 
2t to .J or more year.,;, according to the number of times 
it i8 ratooned. The drain on the soil, caused by cropping 
it to one crop for such a lengthy period, i8 undoubtedly 
very great, and the problem of maintaining its fertility 
becomes more acute year by year, thc crop residue of leaves 
and tops adds a fair ~mount of humub to the soil, but the 
amount of vlant food constituents carried off by the canes 
i8 cOllsidel'able ; under present methodb of cultivation part 
of thib is returned in the pen manure applied to plant canes 
and subsequently augmellted by fertilizerb applied to the 
ratoollb. It is n question worthy of the serious considera­
tion of planter8, whether a well-chosen rot::'ttion crop capa­
ble of addillg large ,quantitie8 of humus to the soil, would 
not ensure an increase ill average crop yields by maintain­
illg soil fertility at a higher level, and by the control, 
which a change of crop would effect, of the insect pests and 
dibea;::;es, notably frogho11perb, by which thib crop is liable 
to be attacked. 

Any attempt to indicate the crops that should be util­
itied in a rotation, in this colony, must be considered from 
Ihe separate view points of the lnrge estate owner, and the 
cane farmer or peasant proprietor as each is confronted by 
different problem:-;. To the former it is largely one of 
labour and markets, to the latter of remunerative crops. 
Lack of capital preventing him frolll planting any crop 
that will not yield an immediate cash return, in either pase, 
only the variety of crOll can be I"llg'gestefl, the specific crop 
must lJe determined by each individual according to hi~ 
particular needs. 

Dealing first with the large sugar calle estate, it will 
be helpful to analyse the Norfolk rotation, when it will be 
seen that it consists of two cereal crops, which are directly 
remunerative, but exhausting to the soil as the entire crop 
is usually removed from thp land, and two crops which are 
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hot directly remunerative as they are mmally fodder crops 
fed to live stock 011 the farlll. Both add humus to the· 
soil, one the root or cleaning crop, leaves the land free of 
weeds after the crop is reaped. It is also shallow rooted 
and therefore allows plant food to accumulate in the sub­
soil, and the other a legmilinous or restorative erop adds 
nitrogen to the soil and being deep-rooted helps to increase 
the plant food cC'llstituents ill the subsoil. 

The order in which these crops are plante(lshows how 
they inter-act upon each other; exhaUl~ting crops, wheat, 
barley, oats, are followe<1 either by a cleaning crop, l'oot~, 
or a restorative crop, legumes, and these in tUl'll are follow 
ed by exhausting crops. 

A sugar cane occupies the land for an average of 31 
years, it should be followed by a .restorati\·c cmp, to be 
replaced by a cleaning crop, followed in turn by a cover 
crop before cane is planted again. 

In Barbados, after the land has been under calle for 6 
or i years a change of crop for a short period is often prac 
tised. This very modified two-course rotation leaves the 
land free fro111 cane for 7- J H months as follows :-

After eane has been thrown out after crop, a fodder 
crop of Imphi is planted in A pril-J une, cut -i to '.1 times 
and fed to the stock, in November of the following year, 
about 17-19 months later the land is replanted in sugar 
cane. 

Or, I:lweet potatoes, cassava, or cottOll are planted in 
September--()ctohel', reaped between January and Febru­
ary and the land with a catch crop of yams or erldoes 
in X ovember replanted in cane, only seven months having 
elap8ed since the land was last ill canes. 

If the soil shoWl, signs of deterioration. a restorative 
crop of woolly pyrol, pigeon peas, or in~rease peas is 
planteu between April and June and used as a green dress- ! 

ing before canes are again plante<l in N(wember of the 
same rear. 

As a rotation this appears to lack completeness, the 
long period of 7 years under cane, followed by only i -19 
months re:-;t under a change crop, seems capable of improve· 
ment; with considerable diffidence, the following is Bug-
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gested as lllore likely to emich the t'oil with humus and 
, other ingredienh;, within the short period of 18 lllonths, 

proyide(l the cane has been allowed to occupy the land for 
only:) 01' 4 ~·ears. 

FOLLOWI~(; TH~; CANEt;. 

1. A short or medium period coyer crop, sun hemp, 
canavalia, pigeon peas, etc., planted in May-J mw cut 
down a11(l turned in to the t-'oil in September to Octpber 

2. Food or fodder crop. Sweet potatoeti or corn, etc., 
planted. ill September~October, reaped in Jan,uiry to 
February. \ \ 

i{. Hetitorative crop. Pigeon peas, Benga1 bean,.;, or 
crotularia striata, etc., planted in May-June, ploughed. 
into the soil in October. 

4. Canes planted in October. Or as an alternative :-
1. Hestorative crop. Tephr(lsia candida, Bengal 

beans, pigeon peas, or crotolaria striata, etc., planted in 
)!ay-· ,June, and turned under jn March-April. . 

2. Food or fodder crop. Yams, sweet potatoes, or 
com, planted in May -,J nne, reape(l in September-Oeto­
bel', Yallls in January. 

i1. Short period cover crop. SUll hemp, canavalia. or 
\Vooly pyro}, planted in October-November and tnrned 
under ill .January-February. 

4. Canes, crop or spring planting, Allril-J Illie. 
I t ",ill be noted that this rotation attempts to estab· \ 

lish some control over weeds by providing two smother 
crops, the first and third, both of which being leguminous 
crops and deep.rooted. ~r€ also restorative, and and, the 
second, a food crop that may be sold, or a fodder crop that 
may be fed to the stock. 

The posflibility of carrying out such a roi.:'ltion on a 
large scale will depend chiefly on the cost, and coan ollly he de­
termind by tentative experiments to ascertain whether 
an~' increa:-le, if any, over the present system of cultivation, 
will be more than compensated for by the improved 
soil. cOl1(litions and. control of pest, leading to a higher 
level of ayerage crop yield. 

I am indebted to Mr. G. A. Jones, Agromonist of 
the ~te. Madeleine Sugar Co. Ltd. for the following 



roJx'ttion and its results, which mlS starte(l br him in 1 D 19, 
as a demonstration plot for the cane farmers of this 
company. 

The plot aproximately three acres in extent, is diyided 
into six sections of about e(Iual size, four of the"e are under 
cane, viz., plant canet:l, 1st, 2nd, and 3rd ratoons re"pectively, 
one is I~lanted in root crops, yams and C~1ssan\' and the la:-;t 
in peas, to be followed by "wed potatoes and young cane 
plants. The work of the plot is done by one man working 
all the year round, but with time at his dispo::;al to work as 
an ordinary labourer on neighbouring estate". 

The effect of this system is that:-
l. Every four or five ymre the land is rested from 

cane or eighteej} months. 
2. Tlw soil is thorollghl~- cultiYate(l by the growing 

of root crops for eighteen months. 
3. Each tiectioll recei,;es an application of pen manure 

at the rate of tweuty tons per acre every six yearti. 
J. A steady tonnage of calle year by year i" maintained, 

varied only by factors beYOIHl control. 
5. The farmer it; provided with vegetables for his OW11 

Ul:ie, the surplu~ being anlilable for sale. 

The results of thiti rotation are encouraging, the yield 
for the seven el'Ops reapt'(l froUl the two acres of canes, Ims 
varied from lX.5 to 30.8 tOll.:-i per aere, cliticlosing an aver­
age yield of :2:).75 tOllS per acre per year, the lowest yield 
being for thi::; year's crop, which is no doubt a retiection or 
the previous year':-; cll'ollght. The financial l'etUl'l18 are 
equally satisfatory, the first crop cost $21H.80 to cultivate, 
the profit of $149.8[), and the aVt;mge year-gross receillt:s 
were $;')()().l)5. Assuming that the farmer perform8 all the 
necesl:iary work without a:-;sil"ltunce, working 152 dap, a 
year, this provides him with a wage of 80c. a day, a very 
fair cl.aily wage for an ordinary agricultural labourer. 

The peasant proprietor usually plant:s all his land in 
one pel'nmnent crop, ('oeoa, which lea \-es no 8cope for any 
rotation. the unwidsolll of thi~ is apparent when yields are 
poor and prices depressed, he would Le well advised' to 
leave a portioll of his land for planting short crops to pro­
vide food for his own use and for sale; the practice of 



mixed cultiyation should abo be abanL!oned, and a system 
• of rotation :mbstituted, following along the same linCH as 

that of the cane farmer's rotation and :,;nb:,;tituting plantaill 
and bananas for canes, 1 t acre:,; divide(l into ±-acre plot~ 
might be rotatetl as follmv:,;: I 

FOllr plots to be culti\"ated in plantain and bananas 
viz., young plant>"l, 1 >"It, 2nd, amI 3rd crops respectively, the 
relllaining two pJots being alLel'llateJy planted in cereals, 
root, and leguminous crops for 1 t to 2 years. It is unnec­
essary to enumerate these crops as they will vary with the 
soil and district. 

The objects to be attainc( I by this rotation are obvious; 
After three 01' four years under bananas the soil is rested 
for about two ~·ears, during 'which it is kept dean and its 
texture improved b~' the planting of root crops, its chemical 
con;-;tituents are added to by the deep-rooted legulllillolls 
crops, and organic Hlatter i:,; obtained from the residue of 
hoth crop;;. Goo(l results will be better aSSUre(1, if the 
veasant proprietor keeps some small stock sueh as a donkey, 
pig, goats etc., in order to obtain manure and Ut5e up 
surph18 and un:,;aleable portions of his crops. 
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G EIUIIX A TING S GG AH CANE. 

By D. W. MAY. 

Porto Rico Agricultural Ea'periment Station. 

With all plants a quick germination is important. 
They emerge from the soil with larger ~hoots and appar­
ently greater vigour if they spring quickly after planting. 
This is especially true of sugar cane where the growth is 
.sometimes limited by season or by well-distributed rai11-
faU. . If after a crop is planted germination languish e~, it 
is gellerally due to some poor condition in the soil or lack 
of water. . 

Various methods hav_e been used to bring about 
quicker germination in cane cuttings. Soaking seed ill 
solutions i:;; often practised. water being the most common. 
There are several products on the market.for stimulating 
"fell which are wId under yarious trade millIeI'. 

In a series of e:xperimel1ts by the Porto Bico Experi­
ment Station some interesting results have been obtaine(t 
which :-;hould result in considerable benefit to the sugar 
industry. The:-;e experiments were made with two objecti" 
in view: first, to obtain a quicker and more vigoroHR 
germination of the cuttings and, second, the killing of 
certain inl'lects affecting the seed, especiall3" the cane borer 
(Diatr(fJa saccharalis). The canes were soaked in solution:;; 
from 1 to g days. The good effects were apparent in one 
day, while the length of 8 days was detriment}ll and in 
some solutions the cane was killed. Two days was 
sufficient to g-ain the ultimate benefit from soaking, and 
in no case proved detrimental, while g-ood result:-; were 
possible in one day. In the case of some solutions the cane 
was killed even at one day. 

The solutions giving the best results were water alone, 
lime, and lime and mag-nesia, soaking one day. Solutions 
of nitrog-enous fertilizer proved of no advantage and in one 
ease resulted in killing the cane. Soaking in water has 
this advantage aside from its influence in killing insects

l 
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that the canes germinate qnicker ~mlllUake a greater ultimate 
growth than where they are planted not soaked. In some 
cases where planting was followeQ by a long drought, the 
soaked canes had sprouted and made a good stand, while 
those Dot soaked in many mses failed to germinate. In all 
c:Ises there was a marked difference in the stand between 
the soaked and ullsoaked calles awl al:-;o in the continued 
growth and £lIlal yield. III Hoaking ill limewater there ~was 
an apparent favourable condition in the earliness of germin­
ation, quicker growth and yield over the calles soaked ill! 
water alone. There was a still greater percentage of 
germination, growth, and yield in the cane soaked in the 
solution of lime and magnesia combined. In the final 
:rield of cane treated in the manner set forth ahove, the· 
cane planted as cut gave a germination of 81'41 per cent.,' 
soaked in water 86'42 per eent., awl in limw.yater 93'03 . 
per cent. The final yields of a series of plants were 
estimated m; follows: Cane planted without treatment, 58'7 
tons per acre; Rcaked in water, 71'9 tons per acre; soaked 
in limewater, 72' f) tonl'1 per acre; soaked in limewater con­
taining lime to saturation and 1 pound of UlngneRlnm sul­
phate to 50 gallons, 85'4 tonI' per acre. 

In preparing the canes for planting the work was done 
on a large scale, which can be economically follov.erl by 
planters. The saturate(l solution of limewater was made 
by shovelling slaked lime into the tank. The saturateo 
s(~lutjon of lime Hud wMer is 0'13 per cent. vVhat remains 
oYer in the tank undissolved does no harm. Magne5ia 
was added in the form of sulphate at the rate of 1 pound 
to 50 gallons of water. Repeated treatments have shown 
consistent favorable results with the combination of lime 
and magnesia in the water in which the cane cuttings ~were 
soaked. Also favorable results have been ohtained in 
Roaking cuttings of various plants with the object of pre­
cipitating a quicker sprouting and rooting and securing a 
higher percentage of growth. 

The role played by lime and magnesia in plant pro­
duction has been studied by Loew, and some interesting 
results derelopea by him. The writer, in collaboration 
with Loew, carried (Jut some experiments in the employ-



Ulent of these two elelllent~ ill the growth of varions plants. 
The re:-sults were published ill Bulletin No. 1. Bureau of 
Plant Industry, r. ~. Department of Ag:l'i(~llltnre, nnder 
the title "Relation of Lime and Magoncsia to Plaut 
<}rowth." Anyone interested in the subject awl especially 
the more detailed results ami the theoretical explanation of . 
the action of these elementl' ('an ohtain I'llch informatioll 
from the perusal of that hulletin. Suffice to say that the 
influence of lime on plant .QTowth is a matter well known 
in agriculture-one of the tiest points llote(l and established 
wlwn man nndeetook to lletermine what affected most the 
production of plants an(l crops. The relation of magnesia 
to the growth of plant:..; has been a suhject of more recent 
study ; howen~r, .the fact that this element is lH"esent in 
increasingly large amouuts in mature scul inc1icatc:-l that it 
is there for some plIrllose awl Olle that has to do with the 
early dcyelopment of the growing seedlings. 

As the experiments ontlined in thi:,; article can be 
followed in field practice at slleh a lllOderate cost, while the 
indicated results arc so fa\'ourable, a trial under field COIl­

ditions is urged upon all cane growers. The gain indicdted 
is threefold: First, insecticidal, the elimination of the cane 
borer; second, irrigatiolJ, practically the early ,Yatering' of 
the cane; third, ~'idd, (lHicker gI'o'nh and la!'ger tOllnage. 
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FfSH ~tEAL 

Betract j)'llm Repo)'t (~f the imperilll EI'IJ}wmic Com­
mittee Oil Jla/'ketilu) and Prepari/lg jor J[arket of Food­
!'!tuffs prodllced u'itltill tlie Elllpire (Pish Report-Pis!I), 

Since the War a yer~> important development has 
taken place of great yulue totlle fishing industry, as opening 
H large and expanding' market for the use of its waste 
materild, and of g;rettt value also to the ag-ricultural industrY 
in the feeding of :-;tock and ponltr~·. The use of fish melt! 
HS a feedillg' stuff to cattle is cOllllX1mtiye}y new.in G rent 
Britain. I t started a little Lefore the War; was deycloped 
during' the ,rar-when there mlS a }oIhortag'e of feeding' 
stuffs-and lIa,.; llOW become an accepted part of ag-ricnltnrill 
practice. .. ~White~fish meal" of the kiml and quality 
which should be llsed for feedin,g to animals, contains 
from 5~) per cent. to ()() per cellt. of proteip and about 1 fl 
per cent. to 20 per cent. of phosphate q£ lime. It is thus 
a food very rich in protein and contains also a necessary 
mineral constitutent often deficient in other feeding stuffs. 
Its value does not, however, depend merely on the high 
percentages of these constitutents. The question has not 
been as yet completely elucidated, but it may be surmised 
that the form in which protein occurl'l in fish meal is one 
which is particularly useful in aiding the animal to 
assimilate other pl'otein:-; ,,"hich it recei"es in its grain foods. 
It is known that maize protein by itself if; not effectiye ill 
lJUildillg np tll~sh tissnes, IHlt the addition of fish meal ill 
cOlllparatiYely small quantities to the cereal protein" may 
be all important aiel, in the fOl'mation of these tissues. 
Fish lllcal appears to pOSHess a special yirtlle as a feeding 
stuff abon~ that indicated by it,,; ('hemical mwh·sis. 

The phosphatc of lime am I other llliuel'al ('ollstitutent;; 
ill which fi,.;h meal is rich, are abo of great yalne-eyen 
necel;sal'~'-in a ration for YOllng growillg anilllais 
especially, as the cercals on which pig's and poultry are so 
largely fed are deficient in salt", of lime. It Ihas fqrther 



been argued that fish meal owes some of its accessory 
value to its vitamin content, hut on this point the evidence. 
is not conclusive. 

Fish meal has proved very useful for growing' stock of 
all kinds, for milking cows and for egg-laying poultry. 
As it is a highly concentrated food it should always be 
given in limited quantitieR and in conjunetion with other 
foodstuffs, and the prejudice which exists against it in 
some quarters is probably due to the neglect of these 
precautions. Thus, in fee(ling poultry, the En,ldish 
Ministry of Agriculture and Fisheries recommend a l_nixture 
of the following nature for chic~ens over a week old ;-

• Parts by IVeight: 

4 Sussex Ground Oats. 
4 Middlings, 
1 "Maize Meal. 
t Fish Meal. 

The proportion of fish meal may he increaserl gradually 
as the birds grow~ until] 0 pel' cent. to 15 per" ct'nt. by 
weight of the mash given to arlult birch; in timeR of heavy 
egg production may advantageously consist of fish meal. 
Five per cent. by weight of the day ration is a suitable 
proportion in the food of pigs between the time of weaning 
and slaughter; whilst, for COW;" and heifers in lllilk, ;t 
little lesR than 0ne Ih. per day per animal wOlll(1 he ap­
propriate. 

A strong opposition to tlw use of fish mea] in the 
. feeding of pigs has beeil urgeil by all Rectiolll" of the bacon 

and pork trade, who complain that thereby the flesh is 
liable to be tainted with a fishy taste or odour. ExlmllstiYe 
attempts to produce tainte(l flesh at varions research 
stations by heavy feeding of' .. wholesome" white fish 
meal have completely faile(l, and many large prodncers are 
known to use fish meal regularly without ill effects. 
Nevertheless the trade objection to fish meal should not 
and cannot be overlookerl. There is no danger of such 
results, if good white fish meal is used in the quantities 
which the English }{iuistry of Agriculture ~tlld FiRheries 



advise. The farmer when fattenIng pigH for market can, 
however, adopt a further precaution. Fish meal is of 
special benefit whilst an anilllal is gTowing or is heavily 
producing milk or eggs. It i:-: of less value in the final 
stages of finishing for market. The pig fattener, therefore, 
can well cease feeding fish meal to his pigs a month before 
they should be ready for slaughtering and by doing so, 
all risk of taint, if good meal is nsed, will be uYoidecy' 

Other complaints of "taint" have not been sol 1)1'0-
nounced as thoRe from the bacon and pork butcher~. A 
certain mmnber have heen macle in reg'ard to milk, bu~ they 
have been comparatively few and. it is believed, that the 
taint was probably due to absorption by the freshly drawn 
milk of the flayour of some stocks of fi:-;h meal or fish 
fertilizer in the vicinity of \vhich it had acciclentall~¥ been 
left. I t if.! certain that none of the agricl1ltllral research 
stations have been able to induce a fishy taint in milk 
through feeding wholesome white fish m~al to cows. ' 

The risk of taint, which does arise in using fish 
meal for feeding, is due to the me ill immoderate 
quantities of low-grade meals ,yith high oil content. Near­
ly all the manufacturers in Great Britain have agreed to 
produce a meal from white fish onb- (without hel~rings or 
other unsuitable material) to be solfl as" ,rhite Fish :\1ea1 '1 

and conforming to th(~ following limits of composition:-
P(,J' cput. 

Alumilloids: Not less than .~;) 
Phosphate of Lime: Not.less than... 16 
Oil: Not more than... 5 
Salt: Not more than... 4 

The Fertilisers and Feeding Stuffs Act, H)2G, which 
has not yet come into operation, requirt's Re11('rs of feeding 
fish meal to give each purchaser a written warrantry as to 
the percentage content of protein, phosphoric acid, oil and 
salt, respectively, and also contains Clefinitions of both "fish 
meal " and" white fish meal." These definitions and the 
particulars to be gin·n with regard to composition may be 
yaried by regulations made jointly by the Minister of 
~gricultllre and Fisheries, and the Boa-rd of Agriculture 
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for Scotland after consllltution with a Committee which 
has been set up to aclviRc on matters arising out of the Act. 

Experiments haw not been ~ufficient1y far pursued to 
determine whether and under "'hat conditions herring meal 
may be similarly used as. a feeding stuff without objection. 
In the herring', the oil is mQre widely distributed through 
the muscles of the fish; the oil is of a different kind and 
carries certain strongly smelling substances over into the 
fat of the animal consuming the fish meal, hence the "taint." 

It is not necessary to consider whether herring -ash 
meal can be used as a food, since it posesses an outlet of 
little less value for use as a fertiliser, and so should com­
mand a good sale where intensive cultivation is practised, 
as, for instance in hop gardens. 'The extent of its use is 
It matter of comparative price with that of other organic 
nitrogenous manures. 

The total output of fish mea] in Great Britain in 1925 
was about 40,000 tons, of which 8,000 tons were herring 
meal. The greater portion of the production of white fish 
meal is exported to Germany, which country, g'enerally, im­
ports comes in as a strong' buyer in the autumn. The total 
imports of fish meal into (ieFmany from all sources in 1926 
was 82,000tons as compared with 4G,000 tOllS ill the previous 
year. It is calculated that in1926 some 50,000 tOllS out of 
these imports of ,111 kinds of fish meal were used in Germany 
as feeding stuffs. 

The English ~[inistry of Agriculture and Fisheries 
have supplied us with H.l1 estimate of the extreme limits to 
the qualltit~< of fish meal, "which might be used in Great 
Britain, if all owners of pigs, cows and poultry g'ave it to 
their stol'k in the proportions recommended by the }Iinistry. 
If this were to happen, 400,000 tons of fish meal would 
be required annually. This is a figure far in excess either 
of the probable demand or of the possible amount of fish 
meal obtainable from the quantities of fish now landed. 
It is sufficient, however, to show that a wi(le potential 
market f01' fish meal exist. If ib use became more general; 
there should be, in Great Britain, a market for all the 
wlu:>lesome fish meal which could be made from the fish 
)Vas~ resulting fro~ th~ :British landingi3 of fish, 



Onc limitillg' factor which we have not so far men-
> tioned if< price. As a cOIlcelltrated feeding' stuff, white fish 

mea] is in competition ,,·ith \'al'ion" oil cakes, and there is a 
limit berond which fanners will not g'O in paying for the 
special attribute" or fish mt'~il. which at present is vel'Y 
expcnsiyc as compared with C()ttOll, linseed and groundnnt 
cake:,;. Lower prices are nec(h><l for wider demand but the 
the fish meal manufacture!'s explain that German~' is alv.'ays 
ready to outbid the British purchaser for British illea!. 

\\' e have dealt at large with fish meal a:'\ a ,food 
for stock because it appears to us that the efficient 
treatment of the by-products of the fisheries-fish lpeal 
and oil-should 'nave some effect, 'at any rate, in reducing 
the cost of fish sold for human food. Such a develop­
ment can only be obtained b~' proper organisation whereby 
all waste material is Reparated <Ln(l (lealt with at the ports 
if not in a factory ship. Plentiful supplies of good white 
fish meal at reasonable prices woulrl also subRen'e the 
purpose of producing Ipeat, milk and egg·s. This is true 
of Great Britain. It is equall~' true of Canada, K ew'­
foundlancl, and of any part of the Empire which is 
developing its fisheries. vVe would direct the particular 
attention of those UovernmeJ Its of the Empire, whose 
territories are known to be deticient in pho1'>phateH to the 
aclyantages of the addition of ii::;h meal to the ration of 
cows, pigs and ponltry. It appears to us that a very 
important aclvantag'e, which would accrue to Australia and 
~outh A frica from the organiHed development of their 
fisheiries, would be the provisioIl of this fish food and fish 
ferti lisel' for ulle in places in which intensive agriculture is 
practised. 
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AN AFTEHKOON WITH THE HONKY -BEE. 

An address delivered by Renl. C. D. Lalla, Pres/dult, 
Bee-Keepers' Associatioll, at a geJleral 'matillg 

of the Agricultural ,,",'U('iet!l of Trinidad and 
Tobago, held 011 the 14th July, 1927. 

The time honoured adage-" Necessity is the mother 
of invention," will once more appeal to us, as it did on the 
occasion of the world-war. On that occasion we learnt the 
dire experience, that our sugar and cocoa upon which we 
had all along depended, could not be expected to llroyide 
the necessaries of life, but that for these essentials, we 
looked fonvard to other countries, from which we were in 
a measure isolated by the submarine menace. There was 
apparently no other alternative before us then, but to re­
vert to Mother Earth for the solution of our pressing eco-' 
nomic problem. Agriculture was the popular medium, and 
Ground Provil"ions the timely outcome. Goyernment 
Deptlts for our Ground Proyisions and Fruits were later 
developments, calculated to provide a ready market for our 
surplus productions and determine their judicious (listribu­
tion among' the various centres of our Island. 

After the termination of that gTcat war. normal con­
ditiolls gTadnally returned affording on the one hand a 
most welcome relief, and resulting on the other in a conse­
quent slackening of the war time actiyities. In order to 
correct the apparent manifestation of our economic lethar-

. gy, it would seem as thoug'h Proyidence, the Great Teacher 
had once more opened school. H is method seems to have 
been a repetition of the war time necessity, precipitated quite 
recently by the unusual severity of successive dry seasons 
and the island-wide devastatic'll by Froghopper Pests-the 
one seriously threatening the very existence of Cocoa, and 
the other of the Sugar Cane Industry, thereby throwing 
us back once more over on the lap of Mother Earth for a 
possible relief from the threatening g'loom, which had again 
overtaken m. The promising outcome on this occasion 
has b~@I! the ~stablishment of t4e Fr~it !ndus~l'Y contem-
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pOraneous with the Fruit (Trowers' Association. To add 
one more string to our economic bow and provide another 
equally promising field of usefulness, you have been ask­
ed to 8pend-" An Afternoon with the Honey-Bee." 

I.-EVERY PLANTER A BEE-MAN. 

The qqestion might he reasonably asked-what has 
The Agricultural Society to do with Bee-Culture? The 
answer is that Bee-Culture is intimately related to Agricul­
ture, and that every Planter is a Bee-Man, if not con­
sciously, then unconsciously at any rate. It would seem 
that thi:-: was the identical view entertainecl by The Imperial 
Department of Agriculture, for ill the year 1901, Sir Daniel 
Morris, the then Commissioner of Agriculture for the "rest 
In<liel!. actually engaged the sen-ices of a bee-expert in the 
person of Mr. W. K. Morrison, of the United States De­
partment of Agriculture, who subsequelltly visited the 
vVest Indies at the expense of the Government, and in a 
degree rnodernised the West Indian Bee Industry. Com­
ing nearer home, it is no secret, that our Director of Agri­
culture. The Hon. Professor Freeman, and his ever en­
terpriRillg Entomologist, viz., Mr. F. W. Urich, were main­
ly instrumental along with others in foundillg the Trinidad 
and Tobago Bee-Keepers' Association, of which Sir Francis 
'Vatt~, President of The Agricultural Society and Princi­
pal Emeritus of The Imperial College of Tropical Agricul­
ture, is its yenerable patron. 

How? 
Some of us might be inclined to sa~' this is all well 

:tnd "cry good, but tell us how.? To provide an answer 
to thi:-l question is unquestionably the burden of Ollr ad­
dress, and we wil'l do so by reviewing the relationship that 
exists between the Planter and his Plant. 

As practical Planters our great concern is to adopt the 
best p08sible tillage of our fields~ with the hope of reaping 
therefrom the largest possible crop, and with the least pos­
l'iiLle outlay. The cane planter has an eye to hi~ large~t 
tonnage and the cocoa proprietor to his highest fan ega. 
The former does not only manufacture sugar and its b~'e­
products, but alt:io utilizes the very megass to advantage. 



The latter also reaps his cocoa and even ~el]s the cocoa­
chaff or pascillos to those who usually cater for the wants 
of our labour community. I t is manifestly clear, that 
every known element of u~efulness in th~ indu~try is 
taken full advantage of and made to contribute its own 
" bit" to the ultimate success of the enterprise. V\T e make 
use of the term" lmoll;n" element of usefulness advisedly, 
because it is just possible, that with the establishment of 
The Imperial College of Tropical Agriculture and the pro­
gress of Rcientific research as undertaken in our midst, 
other equally useful elements hitherto unknown to us may 
yet appear 011 the planteri:-i' horizon, and of a character 
he Ipful to the cause, which he carries seriously at heart. 
A t this juneture, we can conscientiously assert-and with­
out the sligbest fear of contradiction, that there is one 
such new field unexplored by our wide-awake planters, 
and which is equally capable of augmenting his exchequer 
to the same extent-if not exceeding those derived from 
bye-products, which already engage his attention. It is 
the privilege and honour of The Trinidad and Tobago 
Bee-Keepers' Association to point out by practical demon­
strati on and otherwise, that hitherto unknown field to you. 

II. PI,A~Tlms' O;\USSlON HONEY BEES' SPHERE. 

The roots and stems of plants provide fuel, the leaves 
material for mulch, the fruits and their bye-products add 
to the planter:-;' bank account, but why are flowers exclud­
ed from the sphere of practical operation? But for this 
outstanding omission, the Planters' exploration of our pre­
mier industries ·would have been both complete and thor­
ough. It is some1yhat significant to note, that the useful­
ness derived from roots, stems, leaves and fruit is most 
carefully and scrupulou:sly utilised, that from flowers still 
remains unexplored and thus go a waste. While this signal 
omission is appal'ently attributable to the p.anting communi­
ty, it does not by any means exclude those concerned with 
Floriculture, and particuhu'ly applying to those of us, who 
have been greatly imllres:o;ed with the recent claims of the 
Fruit Industry and the illyiting fiel(l it offers. At least the 
range of the (luestion embodies all Agriculturists, Horti­
culturists, and Floriculturists, 1vho it would seem, that 
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hitherto apart from admiring the delightful flowers, actually 
despised and neglected their potential value. Here again 
it would appear al5 though Xature has provided this won­
derf~l in~ect to explore the field thulS unconsciously 
overlooked by us. If the wasted resources that lie 
embedded in the flowerl5 were as judiciously ta.ken· 
advantage of, as in the case of kindred industries, there is 
absolutely no doubt but that, in the immediate future there 
be opened up to us' and our posterity another avenue of 
usefulness and unquestionably the most interesting, the 
most instuctive, and the the most profitable of all the 
minor industrie,;; known to plantocracy. The question 
may Ilfxt arise how can this be achieved? The answer is 
through the agellcy of the Honey-Bee .. 

III.-Ho~EY-BEES-THE PLAKTER'S FRIEND. 
It would be interesting at this I5tage to briefly l"ur­

vey the thrEe-fold service, such as the industrious bees 
have been rendering to mankind from time immemorial, 

VIZ ;-

(a) They facilitate the procesl5 of effective pollina­
tion, thereby improviJlg the quality and quan­
tityof our fruits. 

(b) They extract the nectar from flowers and 
convert it into delicious honey, thereby trans­
forming waste material into a profitable article. 

(c) They manufacture Honey Comb from floral 
ingredients from which Bees Wax is made, and 
which, if utilized, would convert waste material 
to advantage. 

'Gnder the circumstances, it shoulcl be readily conceed­
ed that the silent but extremely useful Bee deserves at our 
hands more than a passing reference, therefore a brief 
account of its Life-History may now prove both interest­
ing and helpful. 

• 
nT.-THE LIFE HISTORY. 

1. The Home. The box in which Honey Bees are 
kept it> called a hive. Ther~ are two kinds 0'£ hives in 
local use, viz. :-(a) local make, and (b) imported. The 
cost of the former is low, but that of the latter although 
high, is more convenient and durable. 



2. The Colony. The inmates or colony of bees 
which dwell in a }live contiist of three classes of bees • 
VIZ :-

(a) The Queen. Ati her name indicates, tihe is the. 
supreme object of veneration in the hive, both 
on account of her high rank, as also from the 
fact that she is actually the mother of her 
colony. It takes from 10-15 days to rear a 
queen. About a week after her birth, she em­
barks on her ~wedding flight meeting her 
partner in mid-air, where the union is effected. 
A few days later, she enters upon active service 
and steadily adds to the numerical strength 
and· effectiveness of her colony. She has the 
capacity to lay from about 1,000-5,000 eggs 
daily~ mating only once in her life-time. Her 
span of life is about five years. She has a 
sting but seldom has occasion to use it-her 
sphere of influence being indoors. She is the 
largest bee in the hive. 

(b) The Drones. The drones are the male-bees 
and their sole function is of a paternal character. 
Apart fr011l serving as it mate to the virgin 
queen on the oeCasion of her wedding flight, 
ther sern no other useful purpose, and their 
presence in large numbers in the hive is a seri­
ous menace to the honey-store. It takes from 
20-2·1 days to rear a drone and their span of 
life ranges from about 2-3 months. They 
pOl'iSeS8 no sting and are therefore perfectly 
harmless. The drones are somewhat smaller 
than the queen, but larger than the workers. 

(c) The 'Vorkers. As their name indicates, the 
workers go far afield so as to provide the 
nece::;saries of life for the entire colony, as well 
as perform the various duties within the hive. 
They require from 18-21 days to be reared 
and live for a period hardly exceeding Three 
)Ionths. As their duties require them to ven­
ture far and wide, they are specially armed 
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with a formidable sting, and know the art of 
manipulating it to advantage when disturbed in 
the performance of their daily vocation. The 
various services to which they are invariably 
commissioned are as follows :-
(1) Field -'V orkers. These daily go out to the 

fields, in seation and out of season, search­
ing the precious elements which go to sus­
tain life. 

(2) Sentinels. As their name indicates, their 
sphere of labour is at the entrance of the 
hive, when they are expected to challenge 
any intruder, and if need be, to expel him 
ont-right from the hive. 

(3) Attendants. The:;e utlually wait on the 
royal mother-queen, and thus facilitate her 
in her mODt important work within the 
hive. 

(J) X urses. 1'he:;e look after the care and 
~'nourishment of the young broods. 

,The workers are the tiniest bee:; in the hive but they 
playa very important part indeed. A word or two will 
next follow with regard to their culture. 

V.-THE CULTURE. 

Anyone desirous of embarking on the Bee-Industry 
may do so in one of two ways, viz :-

(a) The Nucleus Method. A nucleus is a baby 
hive, possessing all the elements, that would in 
time develop into a complete hive. A nucleus 
is usually placed in a box of from 3-5 frames. 
For a beginner or novice this method is special­
ly recommended, because during the transition 
a decided gain in knowledge and experience 
will res111t therefrom. The approximate cost of 
a 3-5 farmers' nucleus of Italian Bees is from 
three to five dollars, which the beer; can repay in a 
single season, and even leaving an appreciable 
surplu:-\ in the hands of the enterprising novice. 

(b) The Hive ylethod. A complete hive possesses 
all the elementtl capable of gathering honey . 



from the every start. The manipulation of a 
complete hive will require some knowledge and. 
experience on the part of the Bee-man or 
Apiarist. A general idea can be obtained by a 
perusal of any good bee-book, but as most books 
were written by men unacquainted with Tropi­
cal Bee-Culture, their recommendations often 
prove impracticable to us out here. Practical 
experience will be realised b:r any intelligent 
beginner if he has patience and an observant 
eye. The cost of a complete hive will vary 
from $5-$25. The price is usn~lly deter 
mined by the strain of the bees sold, the strength 
of the hiYe, and its hOlley-proclncing capacity. 

Whatever the initial outlay, the proceeds of the very 
first crop will more than repay it in full, awl at the same 
time leave a fair margin on the right side. In view of 
these interesting statements one would naturally be curi­
ous to know ,.;omething aLout Bee-Productions. 

VI.-THE PRODUCTIONS. 

, An exceptionally :-;tl'ong bee-hive should produce, all 
things being equal, t\Vo gallons of extracted honey and t Th. 
of bees-wax e\'ery third week during crop time. There 
~re about ten extractions for each season, and that an 
" A-I" hive should be capable of yielding about 20 gallons 
or 300 lb&. of honey and 5 lbs. of bees-wax per season. 
Under ordinary circumstances, however, an average hive 
would hardly exceed half the above yield. The honey 
season begins from the month of October and ends in J nne, 
so that the crop lasts for about nine months. In some 
localities die honey flow is greater than in others, and conse­
quently the ~'ield varies according to the nature of the honey­
flow and the extent of bee-plants in existence. A bad honey 
crop results from a severe drought as well as from excessive 
rain, as has been the ca~e this very year. The beiSt crop 
is reaped when the season is normal. As it obtains with 
cocoa and sugar, so there is with honey also" a good and 
a bad crop," but unlike the former an adverse crop in Bee­
culture is hardly attendant with any pecuniar~Y IOiS8. After 
the initial expenses have,been met, a skilful and enterpris-
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mg Apiarist usually reckons by the profit coluhm of his 
ledger. All he has to do is to occasionally hut systemati­
cally supervise the hive, and the industrious bee does the 
rest. A honey-producing tree or bee-plant contains in its 
blossoms a sweet liquid, which is called nectc'lr, from which 
alone the bees make honey. Honey produced by any other 
process is impure or adulterated honey, and the person 
committing such an offence is liable to incur a heavy pen­
alty in Europe and Ameriea. Let us hope that our Own 
government will also give us some day a like protection. 
The estates and forests of Trinidad and Tobago abound 
with bee-plants, and from a casual observation, it would· 
appear as though fully 99% of our trees-cultivated or 
othenyise come within that category. The colour-of 
honey is determined by the colour of the blossoms from 
which it was obtained. by the bees. The light and medium 

< colour honey fetch a higher price in the market than the 
dark colour liquid. Our honey must be graded, as is done 
with cocoa, iI). Ol"der to effectively compete with the aritic­
Ie of advanced bee-beepers, who at present monopolise the 
1vorld's market. The log\\ood tree, which is the best of 
all bee-plants, is well aclapted to our soil and climate . 

. As is well known, the stems of the logwood trees produce 
materials for making dye, alld the blossoms give the best 
honey in thp world. In this connection it would be ex­
tremely interesting to hear what one of the rr.ost distin­
guished bee authorities of the U.S.A. has to say. Messrs. 
Hooper Brothers of Kingston. Jamaica, on submitting wme 

. years ago samples of logwood honey to Mr. A. 1. Root of 
Medina, Ohio, U.S.A., received the following opinion with 
respect to same :-" In looks it certainly compares favour­
ably with any'thing ,ve call produce here in America. On 
breaking the comb we find the honey very thick, of a 
beautiful crystalline amber; and when one tastes it, he 
utters an exclamation of surpl'ise and pleasure-at least I 
did. Logwood honey is unlike anything else. The fla­
your i:'l peculiar, sng·gesting something between violets and 
geranium:-:,-at least the honey seems to taste somewhat as 
"iolets and geranillln:-; smell: and. yet the (liitinctive flavour 
is not strong enough to canse one to tire of it. My im-
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pression is, that if this honey were on sale in some of the 
cities in the U.S.A., and if customers were allowed a taste. 
of it, it would all go off at fancy prices. Not everybody 
may think as much of it as I do ; but if all logwood honey 
is like the sample sent us, I predict it will rank side by side 
with the choicest products of the mountain sage or of the 
clovers." West Indian honey, therefore, if produced from 
logwood blossoms, will assuredly take the premier place. 
in the world's markets. The logwood trees can also serve 
other useful purposes, such as the formation of an excellent 
hedge, which can be planted in the same way as is the case 
with hibiscus and cactus hedges. They can also be used to 
even greater advantage in replacing decayed savannah posts, 
Jtnd being a live post their four-fold value can better be 
imagined than expressed. The next question arises-what 
are the various uses to which honey and its bye-products 
can be put? An explanation of their possibilities will go 
a long way in enabling an aspirant to determine its poten­
tial value, and if attractive, to launch out on this latest 
industrial expedition. 

YII.-THE Pos~nBILITIEs. 
The ontstanding possibilities of honey and bees-\vax 

are as follows :-
(a) Financially. As has aiready been stated, the 

proceeds of an exceptionally strong hive per 
season is approximately 20 gallons or 300 lbs .• 
which, if sold nt the wholesale price of $1.00 
per gallon or 15 lbs. would fetch the sum of 
$20.00. Now add to that 5 lbs. of bees-wax 
at $1.00 per lb. would yield the sum of $ 5.00, 
thereby making a total of $25.00 per hive. 
This calculation is based on the yield of an ex· 
cellent crop, and in a locality, where bee-plants 
simply abound. An average hive, however, 
would hardly be capable of proaucing beyond 
half that amount. If this is the capacity of a 
single hive, then that of a thousand hives 
would be a thousand#fold. Thel'efore it goes 
without saying, that if the neccesary market is 
available, the bee-industry is fully capable of 
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augmentin2' the planter:'1' ('xchequer hy thou­
sands of dollars. 
Domestically. Honey '"as the common article 
of diet among ancient people·, to whom it seryed 
as their principal sweet. It was a table-delica­
cy of such a high order, that it also formed 
one of the items sent as a propitiatory gift by 
,T acob to his unrecognised son Joseph, the chief 
ruler of Egypt. This, we are informed took 
place 3,000 years before the first sugar-refinery. 
"Cas built. Honey-unlike sugar, can be stored 
away for 100 yearK, and will not suffer the 
'Blight~st d~reriol'fttioll, hut win on the contrary 
improve with age. Honey is a nutritious food 
and can be safely taken by both children and 
adults. It is pre-digested Bug'ur, so that per­
sons with weak stomachs aud especially those 
suffering from diseases in which sugar is for­
bidden, can take it fearlessly. Milk and Honey 
are as good a food combination to-day as they 
were in the days of Canaan. Honey can be 
used to greater advantage than sugar. especial­
ly in m~~king cakes, confectioneri4ts and other 
table-delicacies. Honey-tea, which is a regu­
lar meal in Germany, is prepal'erl. from a cup of 
hot water in which one or two tablespoonsful of 
honey are diluted. In the opinion of scientists, 
the attainment of long life has heen attributed 
in certain cases to the life-long use of Honey­
tea. Vinegar made from honey is consi.dered 
to be the best in the world. The high standard 
of honey-beer and honey-s'wizzle8 are wen 
known to people addicted to the drink habit, 
but healthy folks do not need them and should 
give them a wide berth. 
Medicinally. Bee-sting, which is so much 
dreaded by beginners is regarded as a sure cure 
for muscular rheumatism. It is said that 
French doctors prescribe a mixture of honey 
\tud butter for invalids in preference to cod liver 
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oil. Honey is helpful to those suffering' from 
pulmonary disease~, and anyone feeling dis­
tressed from a husky throat, will find a mixture 
of honey, lime juice, and po'\ydel'ed black-pepper 
most effective. Even bees-wax is always in 
demand in the drug stores, where it is utilised 
in variou,s ways for medicinal purposes. Honey 
when taken ill certain quantities acts as a mild 
and pleasant aperient. 

1) Educationally. Bee-culture provides the most 
interesting and instructive nature study in the 
world, as it helps to instil into youthful minds 
lessons of industry, frugality, loyalty, co-opera­
tion and cleanliness. Modern countries, 
recognising this great fact, do not only insist 
upon its inclusion in the schools' curriculum, 
but also give the industry their whole-hearted 
support by legislation, subsidy, supervision, 
and otherwise. \Ve earnestly hope that the 
day is not far distant, when our local govern­
ment will also join the radiant circle. and thus 
identify itself ill this, as in other kindred 
industries, ,,-hich are destined to promote the 
progress of thi.,., our island-home, as also to 
add to the economic stability of the population 
at large. 

Gentlemen, this bring::; the academic part of our 
reception to a close. T have already occupied your time 
and attention to a. considerable length, and should there­
fore finally thank you for having given ns a fair hearing. 
If "\ye haye even in a small degree impressed you with the 
poentialities of the Bee-industry, and the advantages 
dervable to the planting community therefrom, we shall 
feel amply repaid for the time and labour expended in the 
preparation of this address in your interest this afternoon. 



• DEPARTJfEXTAL NOTES. 

DIRECTOR S .\ CTIVITIES. 

From Rth to 10th Augn:-;t. Professor Ditsh was in Ber­
hice. He opened the Sl',,:sl~n of the B.G. Farnlers' 
Conference, gave an addrC'ss at their evening Session, 
visited certain cacao and ballana cultiYations, and obtained 
some suckers of what he considerEd to be the true Grof> 
:Michel. He also inspected the _gardens at Colony House 
and the local market in N cw Amsterdam, ending up 'with 
a short visit to the Corentyne coast . .. 

He paid two visits to Essequibo during A ugust and 
October, in connection with the selection of seed padi, visit­
ing most of the larger rice estates on the Coast, and 
conferring virith millers and growers. 

The opportunity was aIm taken to visit PIns. Hampton 
Court and Anna Regina, as well as the Government 
Industrial School at Onderneeming:. A day was spent in 
the Pomeroon River visiting coffee and other culti-nt ti0111' 

and inspecting: the agricultural station at Marlborough. 

Tn September he visited the Canals Polder District 
the upper East Coast, Demerara, and also -the small cultiva­
tions and h01dings at Betervcnvagting. A day was occupied 
up the Mahaicony creek, "'here he inspected some of the 
larger rice farms, in the company of Mr. Sampson from 
Kew. He visited PIns. Diamond, Providence, Uitvlugt, 
Ogle and Hope, in connexion with cane, coconut, rice, and 
peanut cultivations, and also rice areas on the W (lst Coast 
of Demerara. 

Several visits have been paid to PIn. Cecilia, to inspect 
and study the ground-nuts and the work in progress there, 
in view of its further use by the Department. 

In October he also visited PIn. Lusignan in conne~ion 
with an outbreak of Sugar-cane Aphids. 



Mr. L. D. Cleare. the Gowrnment Economic Biologist, 
visited the county of Berbice between A ugust the .'3rd 
and 8th, accompanying ~Ir. H. C. Samp:,;on of Kew. Rice 
cnlti"ationF' and mills wert' inspecte(l in the Upper 
Corentyne District as well as on the 'Vest CoaMt of Berbice 
in the Fort 'Vellillgtoll-Bll~h Lot area. The lime cnl­
ti,-ation at PIn. Providence was seen while PInK. Blairmont 
and Bath were also visited. 

In August also a visit was made at Pin. Providence, 
East Bank Demerara, in connexion with Ground N nt 
Cultivation on that estate. 

In September the Mahaica-Mahaicony and the 
Bartica DiF:trict, were visited in compan~- with Mr. H. C. 
Sampson. Three days (6th to 9th) were spent in the 
Rartiea District and the areas inspected inclnded the farms 
at His YIajeRtY'R Penal Settlement, the Agatash Estate 
grants on the El'>sequeho River het"oeen :N[acowan Creek 
and A gatash , the Hills Estate and Kilacoon an(l a few 
farms on the Imyer Mazaruni River. 

PIn. Lusignan, East Coast, Demerara, was YiRited also 
in September in connexion with an outbreak of Sugar­
Cane Aphid:". 

In October ViRitl'> were made to PIns. Schoonor<1, 
Citdugt and Leollora 011 the ". est Coast Demerara, and 
to PIn. Cecilia on the East Coast. 

In September, 1[1'. E. M. Peterkin visited the Pom­
eroon RiYer and the County of Berbiee in company with 
the Director of Science and Agriculture. 

Three visits were made i!.uring August, September 
and October to Essequibo in connection with· the selection 
and purchase of seei!. padi for i!.i~trihntion ( sale) to farmers 
in other parts of the Colony. 

He visited with Mr. Sampson, Pins. Providence ani!. 
Diamond, E. B. Demerara: Calml No.1, \"1. B. Demerara, 
and PIn. ritvlugt, W. C. Demerara; and PIns. Ogle and 
Hope, E. C. Demerara. He also visited rice cultivations 
in the Mahaica-Mahaicony Districts, ""Iahaicony Creek and 
the upper E. C. Demerara~ . . 



, "' . Ht' pairl frequent visits to PIn. Cecilia, E. C., in con· 
nection wit h the reaping of grounrl-nuts and preparation 
of land H1](1 organisation for the planting of same as a 
statinJl or th~ Department. 

He supervised Sophia :-;ngal' Experiment Station in 
the abSCllce of Dr. ~Whittles from .Tune 1, to November 
1;)) 1927. 

~.A~l'l'Hngel11ents for ju.dging, in cOllllexion with the 
West Ballk Farmer:';' Prize Competitions, are in the hands 
of the Trayelling Inspector. It is hoped to ha\'e the', final 
,ul,£6ng during the latter end of Noyemher. . 

.. --------........ --.. ~ .. 
OBITUARY. 

SIl~ AnTHeR SIfJI'LEY, (i.n.E., F.H.t;., :\I.A., SC.D., 
BOH~ 1 ~H;n-f)IEn 1 !l2i. . 

The derith of Sir Arthur :"-)hipIf'Y on September 22nd 
at Cnm]n'id (2:(~. a jlll·t ,tltl)!2:dhcl' fl'Olll thl~ ]OF;", of so brilliant 
a ;,;ciellti;.;t to 1'.11e \Y 11']1{ ill gelwl'aL IlUl.;j he s('vC'reb' felt in 
the '\~e4 i nli,'';, It yy<t'; ht~. ll"..;o(:iated with Lrml Milner. 
awl Sil' Ft',lll','i" \\~att,;. ",Ill) 'Y.l'; lal'gd~' l'c,o;p:m,;ihl,' for 
th(~ estalJl i~ihmt'nt of the r mpel'ial Colle,!.?,'p of TJ'Opical Agl'i­
"nltnre ill Trillida(l, which Tnstitution if' !lOW ,tIl(' poorPI' 

hy Imying' jo:-;t 01](' of it" most (ieYoted f'llPPOl"tel·';. TIlP 
:\[astel' of ('h1'i,,(:o. was a well Imo,vll figure ill the scientific 
,,·,wld, <LIl(i lw was not alto,~,(~thel' unkllo\Yll even in Briti:·;j) 
I ;l1iana, which Colony lit' yi,;itp,] in 1!)23. He enricarf'd 
hilllself to all \\-ho were priyilege(l to meet him-his charm­
;il'l PCl' SOIl: ti in' and hrilliant \\-it 1,\'(on' only oYP1'sharlmw(1 h~' 
his \\'i<1I' SI'i{']1( ific kno;\,](·;l'.!"p. 

11IIIIE. 
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HE1\in' LEATHE)I HmJPHRYS, 

EOBs 11-S.1i-Dmn 1927. 

It. is with YCl'~r l1eep l'ogTet we have to record the 
death on Friday, incl ])er(,lllilrr ] ~)2i, at Georgetown, of 
Mr. H. L. Hnm~hl'rl'< 

Mr. Humphrys Wl:ttl the oldest member of The Boa,rd 
of Agriculture. At the last Meeting of the Board held on 
tth October, Ht> senior 11l1Official member, it was he, who, 
in well-chosen 'Y()f(l;;:, W(']COllWq the new Chairman, 
Professor Dash. ' 

Mr. Humplll'Y~ was (\ native of the Colony. After 
leaving the Dollar Aearlelll)- in ~cotland, where he waR 
educated, he returne(l to tlll> laml of his birth in 1875, and 
joined the pl'OfeB:"ioll of t,]alltjng~ starting Hi; an oyerseer 
at PIn" Anna neg'illa:' E:'-"C~<111ih(). ·Within. hye rears he 
was Deputy Manag'('l', and ,,-heu onlr fonr-aml-twenty, he 
was Acting Manag·er. Hi:" ahilitr <, '0:1 obLlincrt him promo­
tion. In 1888, he mlS manag'er of PIn" Greenfield," E.C. 
Demerara, ill 18});>, 1w WHS appointed managcr of 1))11. 

"Chateau Margot," 11P ll('xt assllmecl the management of 
PIn" Ogle," eVClltnalh ill 1})04. becoming Inanag;er of 
PIn. "NoIl11areil," KC. Demerara, Iyhe1'E' lJp 1'cmainer1 in 
harnesi' until he retirE'd i il I ~ll 7. 

Though he lUHt retil'erl from the adual actiyitie" d' a 
planter, nevertheles~ ::\1 r. If umphrYfi still took a \'ery keen 
interest in Sugar amI its many problcms, <1:0 well as in 
minor economic crolls and agTicnltul'c in genem1. 

He still retained an active part ill the atlairs of the 
Colony being the oldest member of The LO~'al Goyern­
lllcnt Bottrd and a Dirf'ctor of Messerf'. S. Spnwtn118. Ltd. 



He was aho a Director of the Georgetown Club. The 
Boyal Agricultural and COlllmercial ~ociety has also lost 
one of its keenest member:". 

~lr. I-Iumphryti was a tipo1.t,sman in the truest sense 
of the "word, [llld at one time he \ was a brilliant cricketer, 
representing the COlOllY in Il1tenlolonial matches in the old 
daY8. His hon;:es were well-known on the old D'Urban 
Race Course ati well as on the COl;trSe at Bel Air. He was 
abo an excellel)t shot. 

As planter, SI)Ol'tstnall and christian gentleman, he 
\nt~ :!1l example to al1. lIii, lal'gel~- attended funeral was 
an index of the respect that was felt for one who will be 
missed by all cIas:,es of the comIllllnity. To his widow 
and daughter (Mrs. C. H. E. Legge), nis three sons (the 
HOll. H. C. Humphrys), Mr. H. -W. Humphrys (Canada) 
and C. oW. HlUlIIlhrys (l\lalay States), we tender our 
deepest sympathy in their bereavement. 
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2,755 ,580 1,819! 

2,627 

76~ 

1741 

,20 I 

I 

1,219 2,172 

3461 

2521 
I 

255
1 

683 

409 

383 

1 

I 

470 I 1.663 I 1,597 13,201 
, I 

364 1,268/ 
I 

266 598 

249 327 

150 235 

1,600 10,982 

598 3,673 

527 2,183 

391 2,014 

I 
'" Denea>8 in attenAlUlCe~ cansed by very unfavourable weather conditioll" 



~'~~x¥B'iNs~6}' ~~.R~' \]L'l'UR,AL AND :E~O.HE8T 
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~ 
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<;;:;;;;;:~~e found a. list of the .A grieultural and 
Forest }Jroducts of tIle Cokny exported. during the fir:,t 
nine months of H)27,' 

The C01'l'csllonJillg figures for the same period dur­
ing previous y(,ars and the average for the same pericd for 
nine years previous to t~lat are add.ed for convenience of 
com paris'lIl. 

Product. A~cTage 191624. 19:215. 

4,872 Balata, cwts. 
Cattle food (Molascuit) 1 

tons 5 
Cacao, cwts. 
Cattle, head 
Charcoal, bags 
Uitrate of Lime, cwts. 
Coconuts, thousands ... 
Coconut Oil, gals. 
Oopra, cwts. 
Coffee, cwts. 
Essential Oil of 

Lime!:', gals. 
Firewtood, WaUaba, J 

etc., tons 
Gums, Ibs. 
Hides, No. 
Kola-nuts, cwts. 
Lime Juice, (cone.) 

gals. 
Lumber, ft. 
Molasses, gallons ... 
Pigs, No. 
Railway sleepers, No, 
Rice, tons 
Ricemeal, tontl 
Rubber, cwts. 
Rum, gallons 
Sheep, head 
Shingles, thousands 
Sugar, tons 
~imber, cub. ft. 

4,515 

965 
'/5 

334 

861 
None 

429 
35,458 22,653 

190 None 
1,735 \ 9-63 

15,196 ' 20,815 
2,904 \ 10,552 
4,136 5,231 

237 90 

5,722 
2,056 
5,016 

6 

5,488 
146,409 
73,535 

246 
10,237 

ti,266 
51 
65 

1,733,53iJ 
;_\2 

1,572 
50,!56 
84,330 

4,607 
477 

7,620 
:None 

5,474 
1L,256 
52'1,272 

688 
;30,191 

4,t80 
NOle 

2: 
000,695 

10 
1,:202 

59,500 
146,975 

1926, 

4,79J 

540 
None 

11 
2,1,945 

None 
56:2 

15,431 
32,627 

6,700 

228 

5,760 
1,232 
7,039 
None 

1!i27. 

5,246 

375 
None 

-4 
28,!H2 

None 
187 

17,2ti8 
1:2,633 

2,555 

234 

7,] 57 
28:2 

4,781 
None 

2,511 4,37ti 
139,827 170,346 
954,854 1,639,128 

411 34i' 
10,743 17,059 

1,770 ~ 7,287 
None None 
218 278 

603,72V 848,lti5 
None 1 

1,0-4V 1,2V1 
57,195 59,398 
126,781 141,71,0 
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