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Welcome Address 

Norberto A. Quozada* 

With great satisfaction I would like to welcome all the participants of this 
Workshop on the Caribbean Cooperative Rice Research Network to 

Santiago and to the instituto Superior de Agricultura. For those of us 

working in this lnstitute it is an honor that our campus was chosen for 

holding the Workshop and I warnt to express our sincere gratitude to the 

organizers. We also consider it an honor and recognize with satisfaction 
that the Centro Internacional de Agricultura Tropical (CIAT) selected a 

member of our faculty to actively participate in the organization of this 
Workshop. 

This meeting is both unique and important. Unique beause it is rare to 

see people from Caribbean countries gathered in one place to discuss 

scientific and technological cooperation. Important because, in my 

opinion, there are unexplored areas of collaboration, and results which 

could be shared, concerning the experiences of each Caribbean country 
with the production of this crop, rice, which has now become a major food 
staple for our people. 

ISA feels protid of working with the Centro de Investigaciones 

Arroceras (CEDIA) in the areas of plant breeding, food technology, and 

rice production economics. Because rice is the most important food crop in 

the country, it is the most important crop in our limited research activities 

which are conducted according to the guidelines of CEDIA and the 

Secretaria de Estado de Agricultura. 

Finally, I wish you success in your discussions and hope that this 

meeting continues with the same enthusiasm and expectations that we feel 

today, and that it ends with the same feeling of good will as was shown in its 

preparation. 

. Director, instituto Superior de Agricuhura (ISA), Dominican Republic. 



Opening Address 

Leovigildo Bello* 

Ladies and gentlemen, 

Of all the crops rice has received the highest and most continuous support 
from the Dominican Government during the past few years because of its 
great importance in the diet of the Dominican peoplh. The importance of 
rice in the Dominican diet is easily shown by the high per capita 
Consumption which, in 1980, reached 54.8 kilograms. 

To satisfy local demand without having to import, the Dominican 
Government implemented ambitious plans in the area of research and 
technology transfer which have allowed the country to reach the goal of 
self-sufficiency during the pa!:t three years. 

The plans brought about significant increases in both production and 
productivity: in 1983 the total rice production increased 25 percent over 
that of 1981 and 1982 even though the area planted over the 1981-1983 
period increased only 9 percent. These figures show that yields have 
increased sig~lificantly with a national average of 3.91 tons per hectare in 
1983. 

This success has been the result of the dedication of all the agronomists 
involved in research (an area in which work has been carried out since 
1962), the transfer of new technologies, the p;omotion of rice in the 
country, and the political necessity to reduce as quickly as possible our 
high import levels. 

It should be pointed out that the rice shortage existed despite the facts 
that this crop occupied 33.8 percent of the area dedicated to food crops; 
that the public agricultural sector maintained an adequate ' apply and 
distribution system for machinery, implements, and other agricultural 

tIndrccreIarN of Res carch, I: xIenion and I raining. Secrctaria de AladU dc AgricutIura, Dominican 
Republic. 
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inputs for rice cultivation; and that the Agricultural Bank of' the 

Dominican Republic devoted 77.6 percent ot it:; loans to rice cultivationi. 

These figures are necessary ftor understanding the iiportance ol' rice 

production iniprovement for the country and the )ominican goernment. 

The major ohjective o'the governnleint is to consolidate the infrastructure 

ol"rice production in olrder to ensure a national supply of rice capable of' 

satisfying ilK dlanlld of the l)ominican people and settling the political 

discussion over the desirabilit of rice mnl1ports. 

This is a Iairiculairly bright occasion. lright because by starting this 

Workshop (onth ('arihhcir (o( .peratliveRice Research Network, we are 
oIa ,imilar activity held in Port-of-Spain,complying with thC nianda,'

Trinidad and 'lohag,. in 9X. On that occasion the directors of 

agricultaial research of' tihe member countrie . of' the Commit-ee for 

Devel)pnent and Cot peration in the Caribbean (C('DCC) recommended 

the creation of' a neitwork zo facilitate cooperative reseirch in areas of 

C0oln iiteriCst, stressing that research cooperation should be given high 

priority. 

We open this Workshop and welcome the participation of representa

tives from i.in her countries of CC, that is, rice specialists from Belize,I(' 


Cuba, )ominican Republic, (i uana, [Haiti, .Jlamaica, Suriname, and 

Trinidad and Tobago. The major objectives of this Workshop are to 

present detailed proposals for the guidance ofcooperative activities and to 

present specific policy mcasures necessary for their implementation 

according to the guidelines given by the United Nations Economic 

(omnissiun for ILatin Amncrica and the Caribbean (UN-CLAC) whose 

regional heda.dquarters arc in Port-of-Spain. Trinidad and Tobago. 
UN [CL.A ('s guidelines arc not inere whims of sonic specialists but are the 

results of' detailed fIeld sttdies on rice rescarch conducted in each rice

producing country within the geographical area of the CDCC. 

Those atialytical stutdies, then, serve as the basic documentation for the 

discussions of' this Workshop. In addition, we have an important 

document, prepared by the organizers and sponsors of' this international 

Workshop, and which summarizes the rice situation in the Caribbean 

countries. 

On behalf of' the Dominican "Concentraci6n Nacional" go\ernment, 

the Secretaria de Estado de Agricultura, and in my own name, I welcome 

all the prolessionals and rice specialists to the hospitable Dominican land. 

I would also like to take advantage of' thi. opportunity to stress the 

importance of' your work in the consolidation and development of the 
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Caribbean Cooperative Rice Research Network which will be born as a 

consequence of the common interest of our countries and of the following 

international organizations: UNECLAC, the Caribbean Council for 

Science and Technology (CCST), and the Centro lnternacional de 

Agricultura Tropical (CIAT). 

There are very few opportunities as this one to work together for the 

common well-being of our people in the Caribbean. Let us make it possible 

for this embryo to grow quickly into a rice plant with high genetic 

potential, improved resistance to pests and diseases, and, above all, high 

yields and early maturity. 

Please receive the wai in welcome of the Dominican government and its 

people. Our desire is that the time you spend with us will be as fruitful as 

possible for all and each one of our countries. 

Thank you. 



Objectives of the Workshop 

C. Walter* 

Mr. Under Secretary for Agriculture, Director of ISA, Director of the 
Department of Agricultural Research, ladies and gentlemen, and fellow 
participants: 

First, I would like to express our thanks to the government of the 
Dominican Repub!ic and to the administration of the Instituto Superiorde 
Agricultura for providing us with these excellent facilities for holding the 
Workshop. 

This Workshop on the Caribbean Cooperative Rice Research Network 
is the result of a cooperative effort between the Centro Internacional de 
Agricultura Tropical, the International Rice Research Institute, the 
Secretaria de Estado de Agricultura, the Instituto Superiorde Agricultura 
of the Dominican Republic, and file Caribbean Regional Headquarters of 
the United Nations Economic Commission for Latin America and the 
Caribbean. 

The realization of this meeting brirgs me a great sense of satisfaction. It 
was only in September, 1983, at a meeting with the permanent secretaries 
of agriculture and the directors of agricultural research, when the setting 
up of a Caribbean cooperative rice research network was recommended. 
The objectives of the network were to collaborate on research problems of 
common interest, and to facilitate consultations and exchange of informa
tion between scieniists. The facts that all the rice-producing countries of 
the Caribbean :;hould have decided to participate in this Workshop and the 
proposed network, and that various agencies had cooperated in the 
organization of this activity can be considered as achievements, albeit the 
first steps. 

* 	 Agricultural Officer. United Nations Economic Commission for Latin America and the Caribbean
 
(UN CI.AC), Cribhean Regional I
Headquarters, Trinidad and Tobago. 
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The importance of rice in the diet of the Caribbean people, its 

importance in the economy of producer countries, and the financial costs 

for importer countries are all well known. Increase in rice production and 

improvements in Caribbean food security are closely linked. 

The task before us can be stated precisely: to prepare a research program 

of the most important problems of common interest to the rice-producing 

countries of the Caribbean. This is not a conference, but a working session, 
and its success will be determined by our ability to formulate and, 

eventually, to implement a program !or cooperation in rice research which 

will address and help solve the existing constraints to rice production in the 

Caribbean. 



Rice in Belize 

Eulalio Garcia* 

Belize is a young country located in the northeastern tip of Central 

America, between Mexico and Guatemala. With a population of only 

an area of 23,000 square kilometres, the country is150,000 people and 

considered as a potential food exporter to the English-speaking Caribbean.
 

Only 10 percent (about 80,000 hectares) of the total land suitable for 

agriculture is under cultivation and of this 10 percent, half is under pasture. 

is the major crop and mainstay of the Belizean economy-Sugar cane 
accounting for over half of the total export earnings and for about one

fourth of the cultivated area (Table 1). 

Table I. Major crops and area (ha) planted. Belize, 1982. 

AreaCrop 

25,091Sugar cane 
11,125Maize 
4.452Citrus 
3,310Rice 
2,833Beans 

647Bananas 

ot Natural Resources, Department of Agriculture.SOURCE: Minitr. 
A11nIal ,epo rt, 19X2. 

Maize and rice are the major cereal crops grown in Belize. Both are used 

as an integral part of the diet--depending on the ethnic group. Maize is 

mainly consumed by the Mayas and is the center of their "slash and burn" 

("milpa") agricultural system. Rice is the staple food for city dwellers. 

* Principal Agricultural Olficer. Ministry of Natural Resources. Department of Agriculture, Belmopan, 

Belize. 
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General 	Status of the Rice Industry in Belize 

Rice is grown throlighlout llelii'-particulrly in "leTOdCO District where 43 
percent ofI' the total rce crop was gu',,wn in 1982 (Table 2). Inithat year the 
total rice area was 3 I ha and the average yield was 2.44 ton per Ihectarc. 

With the exception of Dig Falls Rancl-a large irrigated rice project
rice in Belizc is grown tnder the upland sy'stem on small firms. 

In 1982 tile rice area decreased because otfa reduction in the area planted 
i Big Falls Ranch I"1[Table 3). This project has had financial constrailts lld 
its I'uturC rOle is Iot \cr\ clear at PIrcsnct. 

Except for tile rice prolduced by Big Falls Ranch which is milled oin the 
auch and dlCstinCd mn0l for tile external market, tle marketing of'rice is 
:hanneled through thlle lize Marketing Board. The Board purchases rice 
paddy at a maximnulm 18-percent moisture and pays premium prices for 
paddy withlIower lmoisture contents (Table 4). 'herc is a 10 percent 
deduction for any paddy with nl(Ire tha n 7 percent dirt and foreign matter. 

"tahle 2. 	 Rice area (lit) anmd.ihld (i/ha) in lie' dilferent 
Itistricli dm in I-all Rnch, Ieli,.11 i. f I 982. 

lhst1ct m~R~anch A.rea ' Mcd 

C( r,,al 123 2.21 
Orange Walk 121 1.68 
Beli/c 121 1.88 
('a) NI 136 1.67 
Slim (reck 2..59 2(.2 
Toledo 1416 2.118 
Big Falk Ranch 1134 3.24 

'Ital/average 	 3310 2.44 

SOlRCL 	 Nli I.i ,I Nat al Rcsuo..c . IDt'pailmen (o Agrlculturc. 
A,"IIIIal ucpwmt, 1982, 

Table 3. lolal rice area haO in Ithe dislrics and in Bi gFalls 

Ranch, lelite, 1979-1982. 

Year I)istricns Rig talls Ranch lotal 

1979 17411 1052 2792 
1980 1983 1295 3278 
1981 2145 1821 3966
 
1982 2176 1134 33110
 

Average 2011 1325 3336 



Rice inBielize 	 II 

Paddy has to be delivcred by the lrmers to the Board's centers in Punta 
Gorda, Big Falls, Toledo, Belmopan, and Belize City. If the rice is 
delivered elsewhere, farmers are charged $130.02 (US$0.01 ) per pound for 
freight and handling. The maximum premium price paid to producers is 
$110.26 (US$O.l 3)/l1. 

The Belize Marketing Board sells milled rice at a price of $130.50/Ib. 
Tabie 5 shows the anount of rice purchased and sold by the Marketing 
Board during the period 1981-1983. A reduction can he seen in the amount 
of rice sold by tle Marketing Board, decreasing from 1503.3 t in 1981 to 
763.4 t in 1983. Because per capita rice consunption continucs to be 22.7 
kilogram per year it appears that people are buying their rice from other 
s0urces. It is thought that there has been an increase in demand for 
Mexican rice, particularly after tile devaluation of the Mexican currency 
which has made Mexican rice cheaper to import. 

"'able 4. 	 Prices (in $1) a per kilogram for rice padd) ac
cording to percent (f moisture content, Belize 
Markvting loard, 1983. 

Moistulre coricnt 	 Price ($lI)a 

18.11 	 0.308 

17.9 - 17.0 	 0.352 

10.9 - 16.0 	 1.396 

15.9 - 15.1 	 0.440 

14.9 - 14.1 	 0.484 

13.9 - 13.1 	 (.528 

a. (chdange $B(2.101 . 19841.ratc: 'S.()5(,N,,. 


SOIURCi: lilhlicMaikelmng Board. 

Table 5. 	 Iice purchased and sold (I) by the Ielize Marketing 
Board, 1981-1983. 

Year Paddy purchased Milled rice sold 

1981 2120.9 1513.3 

1982 2841.4 932.3 

1983 1871.7 763.4 

SOURCE:: lich/ iMa.,:-tlngBouard. 
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Rice Production Systems 

Irrigated rice in Belize is restricted to Big Falls Ranch. The country has 

great potenti!l to produce upland rice because of its rainfall pattern. Total 

rainfall increases from north to south (Figures I and 2), widl a rainy season 

from Jutne to November. 

Upland rice in Belize is currently either grown tinder the milpa system by 

the May as or mechanized. Under the milpa system rice is planted as a cash 

crop and the Ma as rarely eat it. Milpa rice repr,:sents about one-foarth of 

the total rice produced in Belize and is regarded as the best quality rice 

produced in the country. 

The milpa system is described b\ the Mayas as a piece of bushland, 

cleared and burnt, planted with maize, foilowed by a crop of beans in the 

dry season, and then alio\ed to return to bushlam'.. 

The milpa is started in January with a clearing of the forest. After the 
area is burntone or 

The Maya farmer
undergrowth has been dried for two months, the 

between the end of April and the first part of May. 


normally clears 2.8 ha of whict:2 ha are planted with maize and 0.8 ha with
 

rice.
 

Planting begins by mid-M a ,by making a hole with a stick and thro' :ng 

the seeds into it. The seeds used are saved from the previous crop and it has 

been estimated b\ the Toledo Rural Development Project (TRDP) that a 

plarting densit of 27 kg/ha o!seed is used. Old American varieties such as 

"ltluebonnct 50'" are con inIlol used. 

All CUltUrad practices are done by hand although some farmers use hand 

threshers prowidcd b\ the Department of Agriculture. The cropping 

calendar and production costs are shown in Figure 3and Table 6. It can be 

noticed that ha:.'esting begins in September when rainfall is still high. Such 

conditions affect the moisture content of the grain at harvest which in its 

turn affects the selling price. 

As indicated in Table 0, production costs are estimated as SB496.59 

I. S,248..9),'ha. With an average productivity of 2 t/ha the cost to 

produce a kg of paddy is $130.25 (US$0.12) which indicates that milpa 

farmers make a profit in rice growing-they even make a profit when 

selling at the minimum guaranteed price of $B0.14 (USS0.07)/Ib or 

$130.308 (US$0. 15)/kg. 

http:SB496.59
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Fig'uie 2. Rainfall patterns in three districts qj' Belize. 

Mechanized upland rice is being encouraged by thle g,,vernment in order 
to take advantage of' thle large eXtenl!S o1 uncultivated areas and good 
climatic conditions. This tvpe of cropping systemn would put the country in 
a rice-exporting position-prebably exporting to the Caribbean rice 
market . M/echan izcd rice Farms are larger than milpa farms, having an 
average size of 4() ha. 

The cropping, calendar is similar to that followed by the milpa system, 
but act iait ics such as clearing, plantinrg, and harvesting are mechanized, 
and inputs Such as fertilizers, herbicides, and] insecticides are used. 

In) Toledo District thle machinery used is usually hired from the 
Department of Agriculture at subsidi? dprices. Charges per hectare range 
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Table 6. Costs of production per heictare of milpa rice in loledo District. Belize. 1983. 

Activits Da)ys 'im1C Rate/hr Costa 
{hr) {Sl)a (I1) (USS) 

Clearing 15 90 1.13 111.7(0 50.85 
[Burning I 6 1.13 6.78 3.39 
Planling 

Sccd b' 9.45 4.72 
So%%ing 13 78 1.13 88.14 44.07 

Weeding/SUr, cillance 3 1m 1.13 2034 10.17 
Maintenance o; field 2 12 1.13 13.56 6.78 
larvest 13 91 1.88 171.08 85.54 

'Iransporl 4 28 1.88 52.64 26.32 
1lhreshing 1.5 111.5 1.88 19.74 9.87 
Sale I 7 1.88 13.16 6.58 

Total 53.5 340.5 496.59 248.29 

a LI\chiigc rate: .132.1() .Vs~llI.( \,%u. Ilm4i. 
h. 27kg/ha. hi1() 35/kg. 

ehipmclt ProJect,SOURCE: tI:{hrrmml Anal%,i )I tm ld I arin ng S ocntm,. I ed Rural IDcX 1983. 

from $B740 (US$370) to S131480 (USS740) for land clearing, SBII0 
(USS55) for plowing; $B69 (USS34.50) for harrowing; and SB 110 (US$55) 
for harvesting. These charges are estimates, assuming average efficiency 
since services are charged per hour. 

Table 7 shows costs of' production for farmer Adolfo E. Norales of 
Punta Gorda, Toledo, and indicates that total costs were $131293.34 
(USS646.67 )/ha of which about 50 percent were machinery charges. The 
farmer produccd 3500 lb/acre (3900 kg/ha), that is, he produced a kg of 
paddy at the cost of $130.33 (USS0.16). In order to make a profit he would 
have to sell paddy with a maximum moisture content of 17.9 percent at 
$130.16 (US$0.08)/lb, or SB0.352 (USS0.176)/kg. To do that harvesting 
would have to be delayed, thus bringing problems of'shattering and weeds. 

Most fartmers plant the variety CICA 8 but the available seed is heavily 
contaminated with red rice. Red rice problems are so serious that farmers 
use a piece of land for only a maximum of' three years and then use new 
land to avoid red rice infestation. 

Research and Extension 

Rice research was mainly the responsibility of Big Falls Ranch, but they 
have had to scale it down because of financial constraints. The variety 
CICA 8 was released-based on their trials. Currently there are two 

http:USS646.67
http:131293.34
http:USS34.50
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Table 7. 	 Costs of production per hectare for mechanized upland rice in Toledo District, 

Belize, 1983.2 

Activity 	 ( 3Stb
(SB) LJS. ) 

370.00 1h5.00Land clearingc 
Land preparation 

110.00 55.00Plowing 
69.00 34.50)Harrowing 

Planting 
Seed (90 kg at SB.00/kg) 90.00 45.00 

29.1 14.90)Sowing and 	 covering 
Weed control 

140.00 79.00Propanl (2.5 gal) 
36.0) 18.002,4-1) (I gal) 

103.78 51.89Fertilizer 
43.24 21.62Insecticide 

9.26 4.63Hand labor 
1larvesting 

110.00 55.00Combine 
148.26 74.13Hand labor 

6.00 3.00
Bags 
28.00 14.00
Transport 

1293.34 046.67Total 


(irain (irv.rers Associatiol, l't a (iorda,. Iolcdo.
I. (ot, horlarmcr AdtIlh) L. NOrale , StociIlctar%, 

rate. : I S' l.0()
b. ]Lxchange S$12.001 (No%.1984). 

Itrlind u c for three scdr,.L. Calculated 

institutions engaged in research: the Toledo Research and Development 

Project (TRDP) and Caricom Farms Limited. TRDP is a research and 

development project funded by the British government and headquartered 

in Toledo District. In the past the project carried out considerable research 
of'Toledo in order to attractto develop technology for the lowlands 

farmers from the uplands. This initial objective has changed to that of 

improving boih the milpa and mechanized upland systems with emphasis 
mainly of' Britishon red rice control. The staff of TRDIP is composed 

agronomists and social scientists with limited participation from Belizean 

counterparts. The project will end in another couple of years and it is not 

yet clear whether it will continue. 

Caricom Farms Limited is a project which intends to establish pilot rice 

farms in central and northern Belize. They are currently conducting some 

agronomic research and are working to establish seed-producing farms. A 

Guyanese agronomist is conducting rice resca, ch,but as he must also carry 

out research on crops other than rice, rice research is vety limited. 

interest forThere is no rice extension service as such, although there is 

rice extension agent in Toledo. To date technology transfer tolocating a 
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ice farmers is done through the Machinery Service of the Ministry of 

Public Works or through informal channels. 

Constraints to Increased Production 

Red rice inlesta.ion caused by poor seed quality is one of tile major 
constraints to increased rice production, particularly if the product is 
aimed f)r the external market. If seed qtiality is not improved new rice 

fields ru r the risk of being contaminated by red rice. 

The markcting s"stcm ard, in particular, the mIoistue-content re

quirerlnts cont ribtute to )oor milling performance and to increased weed 
infestation, ilthe Ields arid ilcornmercialied rice. Ihe dr. milling,iing, 

and storage capacitics of tire liclie Nlai keting Board need tt)be increased 
in order to enicouragel rice pfodtiiion anid e\poratioll. 

Ilhe Sc (d a Siilgc \ airiet\ (('ICA ,)and/or %.arreticsof the sarne cycle 
causes a lut at hraucs t rime tnld CoISennc tl\ Irarvesting under poor 

conditions. (iCrIrrplasIrS e altt IS,OnnIeleed to idcntif'. aricties with 
differentt i tHrit\ .,IdCl andi couldCClC,. h1igLer po0tCntial, which be 

harveSted irr the Jr'. erlorths. 

'Ire l)eepartment of .\urr.tilturc has r corilcd that there is a lack of 

trained staff increascs in rice Al least t\k1()r,uppotiHtng Itarrilirg. i 

airrtor()t1llists are in botlh IeSC lld prodtion.iccdcd to IC ltllilletl halld 
Regional collabhatllon could help to o,,erconrc this arid other abovc

nlertiorned colntraitts-irl particular, the identification of gcrrnplasm 
suited to Bclierrr ecological, climatic, and farming cornditions. 



Rice in Cuba 

Afrwed (;wctire: }'aniA anil los Marline:Grillo* 

Cuba is located in the Caribbean and is the largest island olthe region with 
an area of 114.000 square kilometres. Agriculture is one of the most 
important sect ors of the COLL ltintr's ecolno ly: rice is oneoofthe most popular 
cereals in the Cuban diet and is grown for local con.,,uniption. It is a 
profitable crop and the productionl costs per ton of paddN rice are
estimated at CubS140 to0 Cub$15P. 

General Status of the Rice Industry inCuba 

The pu)lic\ for the de%clopment of tlie rice industry is based ol improving 
rice product ion b\ increasing ihe yields. See Table I lfr infornation about 
area, pttlt'iCitm. produLcti1 it\,, and industrial \ields during 198 1and 1982, 
and Table 2 for milling 'icLIds in 1981 and 1982. lhe harvested rice is 
handled aud milled b the branches of the NMinistrv of Food Industry. 

[here arc three miu1stric Io olxed in rice productioll and marketing: 
A.\riculturc. Inod. amid I internal ('minicrce. le Nlinistrx fI Agriculture 
produces tile rice and sells it to the Ministry of Food which turns it over to 
the processi ng plants at a selling price of CubS206/t. This price iscorrected 
after milling. dCpeuding on the content of \%hole grains and broken grains. 
The NMIiuit oI Food sells thei milled rice to the Ministry of Internal 
Corinmerce which in turn sells it to t he consumers at a price of Cub$0.52 per 
kilogram. 

Rice Production Systems 

Rice-grm ing areas are I'o:ted i tile southern part of tie p-o'inces of 
Pinar dCl Rio. la Ilabaa. .Matan/as. St. Spiritus, Camagtiey, and 

http:Cub$0.52
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Table I. Rice area, production, and producikity, Cuba. 

Year Area harvested 
(ha in thousands) 

Production 
(i ii thousands) 

Yield 
(t/ha) 

1981 135.0 460.9 3.33 

1982 130.0 519.8 3.78 

Table 2. 	 Milling rice .ields for the 1981-1982 period as shown by laboratory trial resulls, 

Cuba. 

Yield (. 

Year Milled rice Whole grain Broken grain 

51.9 14.81981 	 66.7 

1982 	 65.8 47.2 18.6 

Average 	 66.2 49.5 16.7 

Granma. With the exception of temperature, the climatic factors are 

favourable to rice production throughout the year. Temperatures are 

lower during the period from November to March, specifically during 

December to February when night temperatures are lowest, and can affect 

the rice crop during the reproductive stage even provoking sterility. 

Therefore the rie-planting calendar in the western provinces is from 

December to July and in the eastern provinces it is from December to 

mid-August. 

There are significant differences in yield according to planting dates: the 
December to January plantings are more productive than those of July to 

August. The rice crop cycle also varies according to the month of planting 
(Table 3). 

lable 3. Effect of the month of planting on rice crop cycle, Cuba. 

Planting period Germination period Cycle from 
(days) germination to 

harvest (da)s) 

l)ccember-lcbruar% 	 12-15 155 

10 	 140March-April 

M;Ia-August 	 7 125 
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Varieties and seed production. There are four varieties grown com
aremercially in the country: J-104, IR 880, Caribe I, and Naylamp. All 

improved semidwarfs. 

The Ministry of Agriculture produces and certifies all seed categories 

through a program that assures that all commercial fields are planted with 

good quality seed. This piogram involves several steps: first, original and 

basic seeds are produced by experiment stations; second, registered and 

certified seeds are produced by a specialized enterprise which sends the 

seeds to other enterprises; and third, each of these enterprises has a farm 

which specializes in certified seed multiplication. These farms obtain a 

second generation which is then used for commercial production. 

supervision of each area 

of production is the responsibility of a group of specialists \who are the 

counterparts of those specialists producing the seeds. 

The certification of each seed category and tile 

Land preparation. There arc four methods Used in land pieparation

each of them with different objectives. Thc\ are dre, dr\-disinifection, 
dry-puddling, and puddling-double-cropping. lhe\ represent 5), 20. 20, 

and 10 percent of the rice-production area rcspecctivcl.. 

Dry-land preparation is used to as,ure plant establishment during the 

dry S(son. It gives the highest \ields. [his mct hod involvCs surface 

harrow ing (except in areas \\here %%ccdpopulations are delnsc elough to 

requit e plowing), cross harrowing. application ol fertilizers, and smooth

ing and compacting the land with a roller before and after sowing. Sowing 

is done by drills incross form. 

uscd in arcas 

varietal mixturcs or highl\ compCtiti\ cds. La,1nd is )rCpIrcd d1 ald 

levies arc built. WCCs arC ilduccd to germinate b. irrigation or rain and 

then are cOnt rolled h\ nonselecti ye herbicides. Seeds arc broadcastcd over 

clear water. 

Dry-disinfect in hlld pipzr.athn i,, hca~il. infested by 

Dry-puddling land prelparation is used to assure plant establishment 

during the wet season. During the dr\ season dtl\ poi\%Ing, fertilization, 

and tile )ti rilng the v\ket season theconstruction of levies are carried (In. 
fields are flooded and tile soil is contin uoUSly puddled to control the weeds 

and to level the fields. Seed is broadcasted over standing water. 

Puddling-double-cropping is the method applied to allow a second crop 

during the year in the same land area. It involves the restoration of 

damaged levies and continuous puddling-identical to the technology of 

dry puddling. 
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Soiling. The methods used for sowing are bhy mechanied drills in dr% 
prepared areas and by aerial broadcasting in areas prepared by the dr'
disinfecteion, dry-puddli ng, an11d puddling-donuble-croppi ng methods. 

Weed conlrol, pests, and diseases. Weed contrii is prCemergent bor 
aggressive grasses and p(.steic -ent (,lrass.s,for ('.lpcrc'.,and broad
leaved \,oceds. All applicatioiis are aerial. Qualitied pCrsonnCl constantly
monitor the inicidence (t diseases aId pests h\ ilcas.f inspections and 
samples ot insect populations. lie\ aIlo dCtcrmninc the need tor chemical 
trCatllCtls. select 1hC prttdiicts and dosages to he applied, and evaluate the 
eftecticuness )I the applications. 

Ferlilization. The rcquirenents Ito phsphirlis P). polassiuLill) (K), ald 
/inc (Zn) are cstablishcd h\ using agrchcimical clrtogrllls f0r each 
ricc-producing arca. Nitroen (N dsaucs are rconi ended according to 
variet\ and are applied in three applicatims. 

he fertiliers 1K.K aid Zn are hroadcastCd and incorporated to the soil 
prior to si,wiltg. II d r land-prcparatiln this application also iIcludes the 
first portion otdN. I'of the other lald pICparalion method.S, the first 
applicatoi (I N is, applied ixe dax tr gertinnniatim. The last t\wo 
applicalthis (d N afe applied all naxiulni t Illcring aind at panicle 
nitiatioin. 

Irrigation and drainage. \Water consunption per hlectlrC is estimulated at 
15.(H00 cubic mctreus. \Watcr mafiageint is achiCCd b\ irrigating for 
genlillatiOl dur1124to 36 h1lS, draining24housinftgirrigtion, tisfg 
\ ater tiishinfigs acc(diflfi to so,.il mtfistlfrC ttntil plaIIt height permits 
1loodin,-. and pernainenit Ihotrding utitil harvestitg. 

Ilan esting and storage. Rice is IlarCstcd according to grain Ioisture, 
yared alld ill 'icCordiC\x ith reclonimefidtliOiS Irolm1 li.restlCierS The 
best t1if1C t0 ha re\Cst usuallh\ occurs 35 days after 50 percent flowering. The 
harvCsted padd isCsent todriers where moisture isreduced to 12.5 percent. 
After dr. ing the grain is either stored or milled. 

Research and Extension 

Rice research is carried out in a central station and three experiment 
stations. The institutions itivtOlved are the Ministry of Agriculture, the 
Ministry ftr Iligher lducation, and the Academy of Sciences. Research 
personnel consists of 40 professionals indifferent fields and 75 technicians. 
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Agricultural extension work is' closely related to the central station, the 

experiment stations, and the rice enterprises. 

Major research projects include: 

The improvement of varieties through hybridization and selection in 

order to identity those with early to intermediate maturity cycles. 

ind diseases, good cooking and milling qualities, andresistance to pests 

adaptability to agroclimatic conditions:
 

Determination of the most appropriate agronomic practices for tile
 

commercial production of the most promising varieties;
 

Pesticide testing:
 

Rationalization of land preparation and sowing practices;
 

I tegrated cont rol of . ogutod'.s:
 

Determination of levels of'damage caused by insects and their control;
 

Improvemnient of %a.ter managenent practices:
 

Crop rotation: and
 

Use of organic matter for soil improvement.
 



Rice in Dominican Republic 

Jesas Vargas Medina and Federico Cuevas PNrez* 

The Dominican Republic, founded in 1493 as Santo Domingo, was Spain's 

first colony in the New World. It occupies two-thirds of Hispaniola island, 

located between latitudes 17030' and 20000' north and longitudes 68030 ' 

and 72"J00' west, with an area of 48,000 square kilometres. 

The value of agricultural production in the country increased by 25.7 

percent to RD$100 million (USS33.9 rail'ion)' during the period 1975

1981. However, its share within tile Gross Domestic Product (GDP) 

decreased by 0.7 percent from 17.0 to 16.3 percent during the same period 

(Table I). Although its proportional contribution to tile GDP is de-

Table I. The proportion oufagriculture in the (ross Domestic Product (GDP), Dominican 

Republic, 1975-1981. 

Year GDP (million of RDS)a Proportion 

Tot al Agriculturet 

1975 2288.9 388.3 17.0
 

1976 2422.9 417.3 17.1
 

1977 2564.6 426.3 16.6
 

1978 2619.9 445.0 17.0
 

1979 2745.6 444.3 16.2
 

1980 2899.1 464.6 16.0
 

1981 2996.3 488.1 16.3
 

= 
a. Exchange rate: RDS2.95 US$l.X) (Jan. 1985).
 

SOURCE: Secretaria de Estado de Agriculhura. Plan Operatio. 1982.
 

Deputy Director. Centro de livestigacicwnes Arrocerts (CIl)IAI. Juma, Ilonao. Doninican Republic; 

and Deputy Directr fir Research. Insituto Superior de Agricultura (ISA). Santiago. and Consultant, 
Centro Internacional de Agricultura Tropical (CIATl), respectively. 

1. Exchange rate: RD$2.95 = USLo) (Jan. 1985). 



26 Workshop on the Caribbean Cooperative Rice Re.warch Network 

ci easing, tile agricultural sector continues to be a fundanental component 

of tile Dominican econonly. 

The main crops plainted in the cotntry in 1980 are shown in Table 2. 

Sugar cane occupied the largest land area l lh'owed by cofTee,cocoa, and in 

fourth place. rice with I 11,0(0 hctar.s. 

Rice is a vcr.\ importalt crop inlDominican lifc, both econolically and 

nut ritioiiall\ . Its economic importance isbased on the f-tcts that 84 percent 

ol tile crop ismarketed ,and that the rice industry has abor component of 

,Opercent. In nutritional terms it provides 27 percent of the calor\ intake 
who represent 45of Iamilics with ia monthl. income of RYS 100( and 

perceni tl tole population. 

Main crojpsi dd area pI;nild. IDminin1 HVI)lblic.Ialic 2. 
1980. 

a i)I'p .\ 

1(1
2-74.3
S.Lal[ .1110 

157.2510('iI cc 

I 16,173(Cituil 

II 1.559RIic 
73.4!04I11canl 


33.462Plantin 

19.17I IdI 

General Status of*the Rice Industry in )orninican Republic 

The rice crop has had a large increase during the 1critd 1973-1982: the area 

hil\ cstted rose Ifrm 84.848 to 1)3.)3(0 hai and the averageC yield from 3.22 to 
contr\ 

failcd to recAh sell-sufficienc\ during that period. Ili 1979 and 1980 it had 

t)import variable amiounts )InlliriceI lc alc 4) t0 prt) ide fo0r increases 

3.91 t/ha ( able 3). 1I.\en \\it thos Increases in aCa tnd yield, tile 

r 

in pOil)tLllim illd I)CY captila CoilIsutllplion. lPcr capita, consump)tiotn wIs 

more than 50 kilograms of milled rice during those two years. However, 

such ithigh increase could have been catscd b\ itdlccrease in the supply of 

rice's Substitutes in tile Dolinican diet Such Is lantains, cassava, and 

sweet p)tatO itsitrestlt 1'tilecyclone "David" August 1979. 
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TabIc 3. Area of padd, itsproduction and %ield,rice planted, 	 Dominican Republic, 
1971I982. 

Near 	 Area Production Yield 
(ha) (1) Wt/ha) 

197.3 84,848 273.,01 3.22 

194 7.,.05 241.957 3.05 

1975 72,327 234.964 3.24 

19-6 91,837 294.281 3 20 

1')-- 85,515 294,821 3.44 

19>r 91,823 328.564 3.57 

19"9 100,628 38.538 3.79 

'),,) 	 111.559 400.209 3.58 

('19, 	 111.308 399.127 3.58 

192 	 103,030 403.100 3.91 

I )'l- Rcpuhli:) R(I. I)cp",i l . n tictl I ' llio "ii,'tci. " Im I n.li 

Iahlc 4 N1illedriotsuppl. and chnsumption. I)ominican l,tepuhlic, 1973-1982. 

cal 
Pli tlm]i.IIH JlltoHldilt"11 

Supph (11 
IIlli1[ 

Ill1%CI1h,11\ 

CoII tII1)001 
Appalrent 

l 

Mt 

oll 
PoI C, ita 

unIIIIptIOII 

[kg) 

1,73I 17N,11 29.,.,, 22 5, 2m).151) 46.9 

19;4 157.272 72.51 22.5 29,.7311) 45.3 

1975 152, 27 49.51) 45.177 211.1717 45.0) 

17(, 191.2s3 31.922 35.697 227,695 47) 

1977 191.634 64.474 3i.207 242.636 4" 7 

197' 213.51,7 10,473 44.679 20).029 411.5 

1979 2.s.)0) - 61.690) 277.937 52 4 

1980 2),0.13), 41,374 30.753 299,297 54.S 

19,S] 259.433 02.9),.;3 31,966 205.926 47.3 

'1982 262(15 - 8,.450 261.119 44.9 

19S3 - - 9(.362 - 

tic' I mtllto iO iml cm''l. So) :( RCLh D ).11 1.l11lllt'lll 
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The current government policy is to reach rice self-sufficiency. To 
implement such a policy the government has banned rice imports since 

-August 1982 and has taken several measures to insure profitability in rice 
cultivation. 

In 1976 the Dominican Republic had 127 rice mills distributed 
throughout all rice-growing regions. Milling capacity was 137.3 tons per 
hour (Table 5). The storage capacity of the mills was 215,349 t. 

Since 1976 the Instituto dc Lstabili/aci6n Lie Precios (INESPRE) has 
established silos in different parts of tihe count r:,. increasing the country's 
rice storage capacity. INtESPRE has a storage capacity of' 85.000 t. 

Paddy rice is marketed through the millers or directly sold to INESPRE 
which controls the rice marketing system and who also buys all milled rice 

inder a mnhlll\V quota systCm. es milled rice through theINESPR sel1s 
distribution channels, ineluding the rice sold dirCCtl\ to the ConSumlller" in a 
program of "'Ventas Plopulares". In .litne 1984, the mininnl price for 
paddy \\ith 20 percent mistlIre and 5 percent dirt matter was Rl)S34.79 
(US$ 11.79) for 100 kg. The IiXed price for the conSumler was R,)$0.84 
(LJS(0.28)/kg of '"natoral grade rice" which contains about 20 percent of 
broken grains. 

I .alc 5. Number and capacil. of rice mills ine n t,%ofllhe Iominican Repuhlic,1976. 

Zone 
M I I I 

Caplacmt
M IIIl g 

_ 
S"lorlge 

(no.) (1h r) (1) 

North central 19 31.2 36.459 

Noi htlmesld 19 30.s 53,1 i 

Northeast Is 26.3 34.357 

Central 26 13.9 24,586 

Fast 19 5.0 5.633 

Soutom est 23 29.4 6(0,949 

South 3 0.7 254 

"olttal 127 137.3 215.349 

. nIu1,de',salill.lp'. 

SOURC': Departamento dc I'oniicniio A.toc\ro. 

http:salill.lp
http:R,)$0.84
http:Rl)S34.79
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Rice Production Systems 

Rice is grown throughout the untry (Figure I) it a greater conccntra

ion in zones located east of La \ega City (about 50 piercent) and 

northwest o Santiago de los iballer, a.bot~ 25 percent). Rice farms 

have an average sicntf .2 ha. 'iftl Iwcnt of te area iS ocupied by 

collective farms and farmer.s, associations -vanid under the linstitul.) 

Agrario Donijicano (IAl)). 0)n the collective farnls the lfarml r, perfolm 

al the acti\itics for -ice cultivatiol together and share the bnlefits 

b\ the Lrms as a whole. On the Other hand, in laiIll'S'generated 
associ1tions, prodtCCers Obtain Credit, bii\ iplu:ts,. and market their rice 

together. but each farmer is dircctl rcsplonsiblc lor the cfficiency and 

plrOdtitii\it\ ol his land a id rceCi' es pr,,ofits according to his la ld's iCld. 

Credit is halCd lnainl\ b\ the Banco .\gricola c hi pRibiic;a 

I) omiicana. Ibis eovert bank ei credit to those rice tirmers who 

fot All in\ c"ttment platl. lhis l1an includes SCCral otllas for lilfCrClt 

stcps according to the developmncit of tile crop. 

\arietius anid seed Iproduction. RicC sCCd, are marketed according to the 

tps i dicatCL in liguC 2. I hC ('Cntrod IC Ctigacioniecs ArrocCras 

(' )I A) )-oduces the sic sCCLI and multiplies the Varieties aI)prtOs\Cd 1o1 

certilicatioln tip tto the registered categ.or>. ihe I )cpartafmento ic Fomelnt) 

u sCd anl sells it to selected seedArroceriI )b A ) s all the rCgistCCd 

"ll_'di"Sand to sCCd-processiC c g mp.anellluCS. 

Seed oI'OdLcCs Obthainl crtiliCd seed and(] sell it to I)FA who processes 

and distribteCs it. Irvate sced-processing companlies such as Inoldtora 

de Semillas 1)0minicinas (. lior A. I ROS-lI)C') aid Semillas Surifas 

S..., bit\ registered seed from )I.A and Sell it to affiliatCd sced p'rotlucCrs 

who in their turn pmlitcc cCtifiCd sCCL. IhICsC certilied sCeds are later 

bought t\ the bmc-menltioned Co)mpallics. 

liach stCp Of seed multiplication and prOccSing i, Controlled b' sCCl 

inlspcctors from [) LA, the CCd-p)ocssing cIt.'pallics, and the )epart-

Ill lt Of Se Les (ScCt'Ct,,'iat Of .\griculture). 

In addition 1t marketitng the \al cties apl)lrocd for certification, the 

l)I:A and Seed colaics sell seed of unauthorint d varictics that are 

demanded b'. fte larllers. In thi, ciSc, the seed is lablced "'iItipr\C'"and 

its marketing ssten includes tile selling Of sCCLs to I)FA b' the seed

pricessi ug coli panes. 

http:categ.or
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Figure 1. Rice areas. Dominican Republic. 1982. 
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Rice Tethnolo Team 	 pr[d 

Affiliated
E E 	 Z- pl'tCClllg Isccd 

produl~cerJ 

1i-llliltrs
 

ir s d 	 Itd.-.-.... gi.4cii 	 -( l III se 

Figure 2. 	 'roduction and ditribution %.%i.ems.fir rice%edin the Domini can Republic. 

SO()Rt'I : 	 Cuevas-I'erei Federico. 19X4. Costo de produeci6n de semilla de arroz en 
Reptiblica Dorninicana. Instituto Superior de Agricultura. 

vl il Iable (... ttlll o eightThe rice seed sold b, the I)IA il 1983 isshlol l 

ere appro ed l or celilicattol .inma 58' 

.Jnma 57. .tlna S1,lanioka, and 1R-6). 1he ' attctics \\ith tile highest Seed 

del:and .. 58, Ill.a 57. lIanioka.hc trldition l ariet\ 

varieties \%cl Csold, ofl:hich live w% 

ClC .l1uni. and 
"IMiNtgolo'" (the only variet ol its kinl in the formal seed market) \as 

lotth in sales itlt 27(.8 t,all o l which v\Cr sold dnri e the lirst season 

(NOtcmber 1982 to April 19X3). 

Soling. RecomellllCldcd planting daties lot ricle I )ccmbct to March 

(spring Crop) artd May to .Jul\ (witera cICrop). lhe respective harvCstinte 

lunths are Nla\ to .Ill\and October to No\etbc htignre. 3). The spriiIg 

crop is larger than tle .intcr crop because fai'llrls ihopractice late 

(April) plantits do not halvc the opportnnit a second rop.to plant c 

of' them Ifllo\ the populair practice of taking al antagc of theSomc 
reg th lt a second crop. locallx called rctof(')" (Itatool crop) (Iigure 

4). The most ptl, atrict lt ratoolillg is litgholo which patly 

.explaiins \wh'y its Seed is otil\ sold dttniLg the irst scasot 

Ninety-livc percent of' l)omirnican rice is gro\ tilldcr irrigation. 

although a few /oncs o the conntry have a1deficit ol irrigatio water. Most 

of the area-abount sixty percent-is transplanted by hand. In the past 

http:lIanioka.hc
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Table 6. 	 Riceseeds sold by Departamenlo de Foentlo Arrocero according lo %arielyand 
season, Dominican Republic, 1983. 

Variety 	 QuanIt.t, b, Seasona t) Total 

First Second (t) 

Jurna 58 	 823.6 719.6 1543.2 

luma 57 	 1229.6 304.4 1534.0 

Juma 51 	 111.2 8.0 119.2 

lanika 	 658.8 266.9 925.7 

Mingolo 	 276.8 0.) 276.8 

ISA-21 b 	 77.8 115.6 193.4 

ISA-40c 	 60.4 47.6 108.0 

IR-6 	 21.1 9.0 30.0 

'otal 	 3259.2 1471.1 4730.3 

a I 1r1t SCiB 	 l lrum Nment\her to April ild second season Irom May to October. 
1. ('(A 1). 
t. (I(IA h.
 

SO I(Wh. I)cp.taimiett tie I menlto ArroLM.
 

three years mechanical transplanters have been introduced and have been 
successful to the extent of justifying investment by a private company, 
A-roccntro C. por A.. to provide transplanting services. 

L.and preparation is started with d ry plowing and harrowing, followed 
by pnddline in flooded Soil. Puddling is norm:illy done with small hand 
tractors alt hou)t1h Some1C fi rnmrS use heavy imachinery. Weed control 

includes the application of propanil plus 2,4-I), followed by one or two 
sessions of hand wceding. I land weeding is necessary because of water 

Control problems. The D[A is Currently carrying a demonstration 
campvign to increase the use of prcemergent herbicides. 

Cultural practiccs and harvesting. Recommended rates for applying 
fertili/ers in most areas are 10() 35.2, and 66.4 kg/ha of' nitrogen (N), 

phospholus (IP).1) a( potassium ( K ), respectively. Fifty percent of' Pand of 
K and 41 percent o N should bC applied 7 to 10 days after transplanting; 
the rest of the 1Pand K and 4(1 percent of N three week, later; and the 
remaining 210 percent of N at panicle initiation. A recent farmers survey 
showed that N application is higher (120 kg/ha of N) and those of P and K 
hosscr (2(.4 kg/ha of I' and 49.8 kg/ha of K) than recommended. Farmers 
normally increase N rate at panicle initiation. 
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R2'infall Temperature 

(mM) (OC) 

200 30 

- eniperature -4k 

20 

I Nd Apr. ,June .111%D t, Jan.I . lr. N1.,, Aug. Sept. Oct. No. Dec. 

Months 

Nursr 

I Li:'.71iIg 

Figure 3. Double-croppin' of rice in the Dominican Republic. 

Insect and disease problems are not verv serious. l:arners apply 

insectici(le(A/iodriii anll/or I orshan )against the stink bug (Ovhalu. spp.) 
bythree times a season. The most Cornilon diseases are those caused 

'. ricUlariasp. anid !lIh'iinihosporiumspp. which may require preventive 

applications of Iiigicide. 

IHarvesting is done either b\ hand or I usirig combines. Hand 

harvesting in 'olve, cutting with a sickle and threshing by beating the 

panicles with i a stick or against a wooden bench. 

areThe production costs, as estimated by tile DFA in March 1984, 

shown in Table 7. The iosts shown are those of farmers with high 

technology use and who also have higher y'iolds. (T[lie I) -A used those 

csti naied costs to recoimlelid a new support price for rice which was then 

under revision.) According to DFA, the farmers, with a cost of RD$1771.87 

(US$600.63)/ha, obtained yields of 5.7 t/ha of paddy rice. It should be 

noticed that tihe largest component of production costs is labor (34 

percent), followed by seed and chemical inputs (29 percent). 

http:RD$1771.87
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Rainfall Temperature 

RinfallCC(mm) (C) 

200- "m peraru re -3o 

101- R ml1l 

I,.'.. Jan, I b. M ii. Apl. %I,I .hlt. Ill Aug. Sept. Oct. Nov. Dec. 

Su in R\ll1t11lCllIll immmii. mi 

lransplan'ting' 

figure 4. The ipring crop atnd the ratoon of rice in the Dominican Republic. 

Research anl] tcnsion 

RIcc Ic,Carch alli C\IIsimIn thelI )olinican Reptblic are closely related 
hccaiix tile illccnl itlstilttilmmis \%torking in these activities hae their 
mlli I'cC in tle ,aic place. .1i1;.1 Bllmi;imi. R.search is the responsibility of 

the CcIIIrmm dC IuM cAiim.ii, rr(ceras, ((l1)1AA ). Mhercas the Departa
IIcil)ti .e ldmneml*clllt.'\rl clr ) )lA tnl tile (Crll) Ie (pacitalcio n 

,.\rriccia (( I NA( ) arc tcp)mihlc Iir e\.lensiml. 

:Alh)inll tihle ,mhin, e-ineitt m te iiiIi nI mll0s arle tnder different depart

lent'I- l ( the SccIctariia de I statd.) ie ,\mgrictlttra i(lI)A under the 

[)eparlanicllm (IC l1\ceIl.alici Agri pectarias, CL NACA under the 

1)cparlt;nillm dtc I \Ie ioi (',pa.itacio. atlltd II tinder the NStbsecre

taria de Pl)diccii } thie\ iork in conjunction as the national rice 

techni mlu eaIcrn. 

http:cAiim.ii


I/
'A 

1able 7. Produclion csts per heelare for rice farmer., Mill high lechnolmo . Iominican 
Itepublic, 1984. 
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CEDIA is the official rice research institution. It is organized into seven 

divisions: Varieties, Agronomy, Basic Seed, Mechanization, Irrigation, 

Plant Protection, and Soil and Fertilizers. In addition CEDIA has the 

support of a Chinese agricultural mission and that of the Instituto Superior 

de Agricultura (ISA). 

The Chinese mission was responsible for the foundation (November 
1962) and the development of CEDIA. It is formed by five agronomists 

who provide direct advice in carrying out research. Through a collabora

tive agreement the ISA participates in rice resea.ch in the areas of plant 

breeding, socioeconomics, and cooking quality. 

The rice varieties funia 58 and .ltuna 57 were released by CEDIA in 1972; 

these are the most popular rice varieties among farmers. However, the rice 

improvement program continues at CI:I)IA and the number of crosses 

have increased, in the last years, to 112 crosses in 1981.The main objective of 

the rice breeding programi; to release varieties resistant to Pl1oricularia sp. 

and/or tolerant to salinitv. 

Research is concentratcd at Cl l) A's central research station (45 ha) in 

J uia, 1 ,onao,and in two substations, one in Nagua (15 ha) and the other in 

Lagu na Salada (6 ha). The Nagua substation is used for field selection for 

resista nce against P'tritaridsp. atld the Laguna Salada substation screens 
lbOr tolerance to salinity. 

Rice training is organited by CILNACA for agronomists and farmers. 

Up until 1983 this Center organized. for rice agronomists, 11courses with an 

average dliration of three months each. 

Constraints to Increased Rice Production 

The major constraints to rice prtduction are those of infrastructure. For 
example, the lack of machinery, deficiency in water control, and credit 

expenditure problems have slowed down the expansion of double
cropping. At the national level the cropping intensity is only 1.28. 

It has been suggested that early maturing varieties may increase the 
chances of double-cropping in areas with good water control. For this 
reason C-I)IA is searching flor varieties with a cycle of 120 days, that is, 
two to three weeks earlier thani .1tmia 58 and , lna 57. 

The national deficit of machinery for timely land preparation partly 

explains the popularity of ratooning northwest of Santiago. This system, 

http:resea.ch
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produces less rice
although it assures output during the second season, 

than a normal planting. 

Water control problems result in weed problems and less efficient use of 

nitrogen fertilizer. For the last few years red rice, together with other seed 

quality problems, has become a serious problem and has increased the 

problems of weed control. 

For the area of rice production to expand saline soils must be brought 

under cultivation. CEDIA is consequently working to identify rice 

varieties tolerant to salinity. 



Rice in Guyana 

.l111a.%A'. "luiau'tiiid*IlarriIL.I''rauza 

G.uyana has a land area of 214.970 square kilomctres and a.total 
populhtion of 797,000. 64 percent ol whorn represent the rural population 
and 36 percent of whom make up the urban population. 

Phvsiographicall (itumna can he divided into fibe itural lcgions: the 
ciastal plains: the alluval plains andlwlIands: the "White Sand-' platcau 
and oldcr pediplanes: the cr\ stallinC shield lplllds: 11:1d highlands, 
nltiltains. aind plateauis. lie coastal plains stretch across the northeastern 
face 01 the ontt\. %aryingin idthI imi 16 to 25 kn.Land occup.ing a 
total arca ofI .,million hectares. 1lhittx-cight percent of this area contains 
iecottitr','s host fertileau|riciilitiiiaf latnd l I:\()-NSl:. 1966f). I lowec\er. 

onl\ (12,540f ha ( perce )rc sitahle for ice cult i titm and Of thesep4.(i et 
approximatcl. 65 percent ar ,lrc id, tinder cultatioti. The remaining 
ai1ea retlUirC. xteM tiSC d1r1ilim gC and irrigation tIcilitics. 

(itoat is dis idCd into tenH dministrati\ e regions. Six of these share the 
coistal plains ehich production is concentrated. The acreagem rice 
aatflihle il the si\ regions ain d the percentage occupied by rice are 

presented in lThi l I 

The I listory of Rice (ultivation 

Rice in ( itO\aimt dates hack to the eairl\ cightecnth centtlr\ \\hen it was 

introduced Irom (arolina. I '.S.\. Siil.11- adt SUtieCtltCnt introductions 
\\ele unsuccessful as it did not p itCi t che;ap Source ol food for 
supplementitg the diet of the sAis e%. I his failure coutl be attributed to the 
lack of ktic\\ledge of rice culture hb the sla Cs and to the planters' 
con.sistellt rCLteSal iopenlt rice go\'. tug ot side the envi rots of tie sugar 
plantations 1Raitugopaul. 1964). 

Il m ltd ',Il, ',t ~ l ttl ,l*,l.(IO .ld lllP ll l~t ~ lt lll.I( ll~ . lls l l 

\ 111i)1111tlL. I~lLtl l\ l 'p., l,'' 
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Table 1. Distribulion of rice lands in Guyana. 

Region Agricultural area 
Available Occupied by 

(ha) rice (%) 

North West and Porneroon 7,519 8.4 

Essequibo Islands and coastal area 16,146 74.2 

West Demcrara 9,995 22.3 

Iast Denerara 18,848 61.6 

Wcst Berbice 13,377 88.2 

Last Ilcrbice 24,322 71.6 

SOCI (I: ]iuial IlainiI ltiu,cho~lt Suir%c , 1982.t anl.ill 

Success came with the influx of indentured immigrants from India. 

'I brotght with them an indigenous knowledge of rice cultivation and[he 
-ice lorncd a major component of their diet. Rice cultivation expanded 

rapidl. and sooll moe\d out o the confines of the sugar plantations. By 

1853 there \%ere 02 hit under cultivation and in 1908 Guyana was a net 

cxporter (Pawa r, 1971). Production and export continued to increase and 

b\ 1953 over 30.012 ha werC under cultivation. 

General Status of the Rice Industry in Guyana 

l'conomic pcrspeclive. Rice is one of Guyana's three major export 

prodlcts-Ilie Others are sugar and bauxite. Rice and sugar dominate the 

agricultural sector and represent approximately 44 percent of total 

exports. Rice accomited for 27.3 percent of the total export of these two 

commodlities during the period 1977-1981 (Table 2). 

Beside being one of the major foreign exchange earners, rice is the staple 

food of most of the population with a per capita consumption of 90 kg per 

year. Additionally rice production provides a livelihood for an estimated 

150,000 people in the fields, factories, warehouses, and offices. 

Structure of the rice industry. The major operations of the rice industry 

are administered by the Guyana Rice Board (GRB) whose major 

responsibilities are: 

To develop the rice industry and promote the expansion of export 
trade; 
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To supervise the disposal of paddy and milled rice; and 

To control the manufacture, purchase, sale, and distribution of 

paddy, milled rice, and their byproducts and virtually to engage in 

any and all operations of the rice industry. 

The GRB is linked to wider governmental administrations through two 

principal organizations: the Ministry of Agriculture and the Guyana State 

Corporation (GUYSTAC). The Ministry reviews those of GRB's activities 

which are related to agriculture such as rice research, rice production, 

storage, and shipment. GUYSTAC is in charge of personnel and financial 

management. 

The GRB is governed by a board of directors which include farmers, 

millers, representatives from GUYSTAC, and employees and administra

tive personnel from GBR. Its principal executive officer is the general 

director whose responsibility is to report to the board and carry out its 

policies as well as to supervise GBR's operations. 

The organizational and administrative system is formed by six national 

division managers and four regional managers. The latter report to their 

respective divisional managers who in turn report to the general director. 

The Production, Research and Extension Services Division and Market

ing Division play a central role in the day-to-day operations of the GRB. 
Division has theThe Production, Research and Extension Services 

responsibility for the overall management of the operations of the three 

Table 2. 	 I.'xporl ,alu, of t tv,o major agricultural com
modities, rice and sugar, Guyana, 1977-1981. 

Year Commodity (G$ millions)a Rice proportion 
Rice Sugar (1,; ) 

1977 60.8 192.2 25.8 

1978 96.0 240.1 28.6 

1979 8.0 240.0 30.0 

198(1 87.5 221.5 25.9 

1981 110.0 305.9 26.4 

27.3Average 

a. Lxdiaingc raie. (i54.12 = USSI.) (Nov. 1984). 

SOURCI: NIMiiisitr. ol i:ilolnhicDevelopment, Staistical flureau, 1982. 
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Table 3. Prices of paddy approved by Guyana Rice Board, 
January 1984. 

Gradea 
Priceb 

((i$/kg) 

Extra A 0.52 

A 0.50 

B 0.47 

C 0.44 

D 0.40 

a. tirades Extra A It)C include the approved varieties Starbtnnct and 
Rustic, and olhers. (rade I) is lotother ,arcticsouIN. 

b. Exchange rate:GS4.12 = US$1.00 (Nov. 1984). 

SOURCIE: (ho.una Rice Board. 

Table 4. Prices paid for milled rice Iy Gu.ana Rice Board, January 1984. 

Grade 

Parboiled 

Pricea 

((iS/kg) 
Grade 

White 

Pricea 

(G$/kg) 

Extra Super 0.98 Extra A 0.94 

Super 

Extra No. I 

0.94 

0.91 

A 

B 

10,91 

0.86 

No. I 0.85 C 0.79 

Extra No. 2 1.80 Extra A 0.64 

No. 2 0.77 B 0.58 

No. 3 0.66 

Broken 0.58 

a. Exchange rate: GS4.12 US$1.0 (Nov. 1984). 

SOURCE: Guyana Rice Board. 

Table 5. Rice mills and milling capacity, Guyana. 

Owner 
No. 

Mills 
Capacity 
(t/hr) 

Private 82 77.75 

Guyana Rice Board (GRB) 9 38.00 

Total 91 115.75 

SOURCE: Guyana Rice Board, 1983. 
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facilities for storing and drying the amount of paddy proportional to their 
milling capacity. Exports and local sales have varied over the years as 
shown by Table 6. Currently the local market captures approximately 33 

percent of the total rice sold by the GRB. Local rice prices arc fixed by 
GRB according to grades (Table 7)and reflect a premitum price for quality. 

Most of Guyana's rice for cxport is distributed in the Caribbean area-
Jamaica and Trinidad and Tobago usually capture between 50 to 85 
percent of total exports (Table 8). The most important category of export 

rice is white rice of' the first quality (Wh!,it A). It is exported in bulk. 

I halc6. Rice production and ,ales. ( uana. 1974-1983. 

Year l'rodtuction 	 Sales It) 
(t) 	 L:xpol ~ Lotcal 

1974 lh65. '6( 30.322 32.340 

1975 178,21)0 7h.358 44.144 

1970 103.723 71,814 36,282 

1977 214.9) 8 66.657 45,835 

197S I84.930 104,759 39,288 

1979 144.285 54,00) 35,547 

19810 169,057 S1.08 37.283 

1981 165.596 78,00I) 3011138 

1982 181.599 - 41,529 

1983 147,S] -1 30.389 

R19slhrd.SOURt( : (iii.il.l Ric I 

Selling priec%of milled rice Iixed h {Gu~ RiceTable 7. 	 lll1.l 

iotard, January 1984. 

I'nc C 
a 

Presen itiotn ()at. (G$/kg) 

lulk 	 Super I.I 
Nil. I pirhietI )98 

NO. I % ltC 0.98 

Packaged 	 (iu.ana Whitc 1.36 
Indiatn M ldh 1.41 

lalte.(i4,12 ('S.l.00()(No,%.al.lF\chalnge 	 HN
 

h. PatMlitlI HC. 

SOURCI: (iuana Rice BIard. 19X3. 
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Table 8. Rice exports I in thousands) according to major dtsiination, Gu. ana, 1975-1981. 

QuanLiii pCr .ca 

1976 1977 1978 1979 191) 1981Destination 1975 

32.3 29.2 30.6 35.5 37.9 35.7 32.7Jamaica 

23.8 31.2 23.6 37.2 26.2 31.9 33.1Trinidad 

5.9 4.4. 4.2 2.7Barbados 7.5 7.1 6., 

----9.6 - -Cuba 

1.9 1.9 2.1 1.7 1.7 1.4 1.8St. Vicent 

1.3 1.1 1.1 1.) 0.4 -Antigta 1.3 

2.1 2.9 23.3 I2.S 13.4 8.7Othersa 7.4 

83.8 71.8 66.) 104 7 84.) 57.O 78.0'Iotl 

a. IlIUlC Oither (jribecii L.OLUtluli. 1ihC(Ci.l111l I )eIML1 , Ll Rt'pbUlNK. Ncil Ik , alld I I )& 

SOURCE: (iuiana Rice Board. 19,3. 

Parboiled rice has lost importance and in 1981 it accounted for only 5 

percent ol total exports which included both bulk and packaged types. 

The (GRBgenerally receives very favoutrable prices which normally are 

higher than world market prices because of: gotvcrnlelll-to-government 

negotiations; transport costs that make (Ituyana prices verv competitive 
for neighbouring countries: tihe benefit provided b\ the 15 percent subsidy, 

common in the external tariff: antl 45 percent of the rice is packaged-this 

represents an increasc in prices of 9 to 17 percent over bulk rates. 

According to present trends it appears that (iuyana is losing its 

traditional markets, especially the .amaican i market. Besides accepting 

more reasonable terms of pl'chlse froll other sources, ,1a.l aica and 

Trinidad and Tlobago are consolidating their own efforts in lice produc

t10I. 

Rice Production Systems 

Farm size and yield. A large proportion of rice is grown by medium-sized 

and small farmers. Seventy-three percent of the farils are 15 acres (6.1 Iha) 

or less and 17 percent are between 15 and 25 acres (6. I to 10. 1ha)(Tablei9). 

The 1978 Rural Farmlt ousehold Survev revealed that these two groups 

together produced a little over 60 percent of all rice-the lo nier group 

contributed approximately 45 percent of total production. 
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I IDistribhution farms accordingi o ,iie,Gu.uan.ablc 9. of rice 

1ar1 i/c I";, ' p l'liol Accumnlated'1111S 


f ij) oli. C I percentage 

I.c s ihain 1.105 

I.0to 2.0 924 14 22 

2.1 to 4.0 1923 29 51 

4.1 to 6.( 1294 22 73 

60.1to 10.0 1146 17 90 

10.1 to 20.)0 483 7 97 

20.I ot 40.10 160 2 99 

Mltr lhau40.0 149 I 100 

Iotatl 6634 

S( )t',('I. SIII I,%. 19-i>,<(uril I 1111llIu ch,, 

While total padd. production Iluctuated over the period 1970-1983, 
with productioln reaching a peak in 1977 ( Figure I),paddy yield per hectare 
ren,ained relat i+el stable in the early seventies. A gradual increase in yield 
per hcCtUrC vIl,asbscrvcd lrom]n1974 to 1983 (Table 10). This is attributed 
111MIll1\improv1e.cd \witer coltrol in some areas and rapid increase in the 
acrcagc put tinder inp oved liuh-. iclding varieties (lable I1). 

(rol)pin g s\stems. \lm ost all the rice crop is monoculture. Guyana's 
equitable tell]peraitre ( Ml aal"11t~d tlm1peCr-.ttirc ranges I--,v,cei 20 and 
29()C) and seasonal rainfall have given rise to a cropping pc,tern in which 
apprsoxitnatel. 44 percent of tihe available rice land is double-cropped and 
a)und I,8, pcrccnt is singlc-croppcd (Small, 1982). 

Generally a larger acreage iscultivated in the second crop (Figure 2), but 
the importatne of the first crop has incrcased through time and now 
contributes it)approximately 40 to 45 percent of'total rice production. 

The two harvests ar-Ldelineated b\ the wet seasons during which the 
crops are cstablishcd. The first crop isplanted during the shorter of the wet 
seasons froim tilid-Novermber to January and is harvested in March and 
April. The longer rainy period begins in May when the second crop is 
established. Harvesting is usually achieved in September and October 
(Figure 3). 

http:improv1e.cd
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I'addN production 
(tin thousands) 

350 

Area harvested 
(ha in thousands) 

300 

125 

250 " I(l 

70 71 72 73 74 75 76 77 78 /9 80 81 82 83 

Years 

,\'ea harcsted = Paddy pr)oductioll 

Figure 1. Paddy production and area harvested, Guyana, 1970-1983. 

Jahlc 10. Iadd. area hariesled, production, and .ield per hectare, Guyana, 1970-1983. 

Ncal. Area 
Ia I cstCd 'ProdU:tiul Yield 
(Iha) It) Wt/ha) 

19 1ii 119.6(7 222.4113 1.858 

IW)1 94.529 187,479 1.983 

1972 79,7X5 149,741 1.877 

1973 93.198 152,315 1.634 
1974 106.171 260,415 2.4j3 
1975 1I7.117 297,011 2.538 

1976 84,36 172,873 2.049 
1977 137.123 358.185 2.612 

978 115.314 318,116 2.672 

1979 90,595 240,479 2.654 

19810 97.195 281,763 2.899 

1981 89,415 275,963 3,086 
1982 93.737 262,664 2.802 

1983 72.421 245,985 3.397 

S(I R!:T iuyana Rice Bouart. N3. 
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"Iable 11. Rice saritics grwIn in Guyana, 1983. 

Varietd Origin 

Rustic (iu ana 

Starbonnct U.S.A. 

N (juvatla 

S (iu.iana 

T (iu.ana
 

No. 79 (iuana
 

IR 22 
 Philippines 

U.S.A.Blluebelle 

Acres harvested (thousands)
 

220 -


I80
 

160
 

Second crop 

140
 

120
 

I00- \ /\\00 
/ 

First crop 
-

80 - -- -' 

68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83
 

Ncars
 

Figure 2. Acreage harvested in the first and second crops, 1968-1983. 

One acre = 0.4047 ha. 
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Sowingldvcif 

Figure 3. Rice cultivation calendar in Guyana. 

Cultural practices. In Guyana wetland culture is practiced-primarily 

for its advantage in weed control. Normally, after harvesting, the crop 

residues are burnt and plowing starts immediately. The field is then 

flooded, puddled, and leveled. Pregerminated seed is sown 48 to 72 hours 

later. The field may or may not be drained after sowing. If it is, reflooding 

is practiced 5 to 7 days after drainage. 

Based on soil fertility studies, recommendations have been made to 

farmers to apply nitrogen (N) and phosphorus (P) at rates of 60 kg/ha of N 

and 13.2 kg/ha of P. These quantities are applied in two or three split 
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applications-the first application with all the P and approximately 20 
kg/ha of N 21 days after sowing. 

Among the more economically important insect pests is the paddy bug 
(Oebalus poecilus) which causes both quantitative and qualitative losses. 
The leafrminer (1t .drellia spp.) and the heartworm (Rupella albinella) are 
also of importance, especially in years when environmental conditions 
seem to promote reproduction and infestation. 

Rice blast (P"'ricularia or'zae) is the must significant of the foliar 
diseases. Brown leaf spot (lhlmintho.sporium vr)'zae) is of lesser conse
quence. 

Crop losses due to blast varies with location, season, and variety. All the 
present commercial varieties range from moderately susceptible to suscep
tible. However, farmers can coninue to plant these varieties because the 
majority of rice lands are in close proximity to the Atlantic and therefore to 
its ocean breezes which reduce infection. Inland areas are more severely 
hit, especially during the second crop. Farmers practice chemical control 
at early stages of symptom recognition. 

There is a high incidence of grass weeds and Cyperaceae, especially in 
locations v ith Marainainitidet,',e irri gation and ptiircuiltiir;,l practices. 
grass d'o halmilmpi ;',tWoIM) Ih tih e ;nor se.CCd. h\ JUssiab()t5. 
(/illnlhr,', /1II /lu o. B ()rad-leCed cti clpeciill\ i,quatic otlels, at 
seriiitll\ limitljoltd ii itatcqtuatc control mieasircs,, arlc not taken. 

Production costs. As seen in -lable 12, the total cost of production per 
hectare is on the acrtage ( iS773 WItSS187.62)-. low\ever, for every 140 
pounds harsested tihe costs atrc (i$6.65/ha (that is, for every 63.64 kg the 
costs are I'SS I.61/hla). If thet ascrage yield is 3.4 t/ha the harvesting costs 
would beciS355.2, (1 S8'.23 /ha s,hich means that the real total cost per 
hectare w)uld he (i$1 !28 (1SS273.78). Ihe farmers producing paddy 
grade A at (i$SO.5() ( 'S. 0.12)/kg earn (i$170(1)t ,1SS412.62)/hawhile those 
producing grade C at (i$1).44 (I S$(. 10)/kg earn iG$1496( US$363.10)/ha. 
The net return per hectare is therefore (i$571.72 (USS138.76) and 
GS367.72 (I.SS8 .2) respecticl\. 

Research and l'.xtension 

Rice research and c'stesison sets ices ha% e been, in the past. administered 
b\ the lPrtidUcttin. Research artid lxtensitot Di\ision of the iGuyana Rice 

iller.1 L'i I) i2. I\ th C (.11 * i u u\,%t1* Ii9 41 

http:GS367.72
http:USS138.76
http:i$571.72
http:1SS273.78
http:WItSS187.62
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Table 12. Rice production costs, Guyana, 1982. 

Activity -'tv 

I(iS kg/ha) USS kg/ha) 

Land preparation 272.81 65.47 

So%%ilng 
Seed 
Labor ( 1/4 man -daNs) 

89.57 
8.65 

21.50 
2.107 

Culti%ation 
Iert i/er, 
Insctcilits 

182.51 
40.47 

43.810 
9.71 

Ilerbicidc, 
labor (3 nian-da) 
Maintenancc ol drains a nid ditches 

46.48 
51.89 

8.65 

I1.15 
12.45 
2.17 

lirdirect costs 
Laind charges 
DIrainage and irrigation charge,, 

24.71 
18.53 

5.93 
4.45 

Subtotal 743.27 178.i) 

Interest I12' /nionitl) 29.73 7.13 

I ,,t,)l 773.00)) 185.73 

CG4.12 $lS$1.00a. l~xchange rate. = (Nov. 194). 

Board, but, as from I January 1984, they were transferred to the Ministry 
of Agriculture. 

Research. Research activities are centralized at the Rice Research 

Station (RRS) of tile Mahacia-Mahaicony-Abary Rice Development 

Project. The station is organi/ed into various sections and departments 

according to research disciplines: plant breeding. plant pathology, ento

niology, soil fertility, weed ctntr)l, water managenent, and foundation 

seed production. 

The objectives of tile varietal improvement program are related to the 

selection and development of varieties for lowland irrigated culture. Such 

varieties imust have characteristics superiorto those oft the existing varieties 

especially in regard to: igronomn0iC perfornance ill soils of the coastal 

plains; disease resistance; tolerance to pests, water stress conditions, and 

salinity; and grain iand milling quality. Another objective is to maintain 

and multiply sufficient quanltities of basic and foundation seed of the 

commercial rice varieties. 
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A number ofimproved varieties have been developed including S, T, N, 
Champion, and Rustic. Rustic occupies more than 50 percent of the total 
acreage under rice cultivation in Guyana. 

Since one of the basic characteristics of improved varieti-s is their 
requirement for high levels of fertiliiation in order to develop their high
yielding potential, there is a need for thorough studies on varietal response 
to fertilizers. Investigations include the type of fertilizer to be applied, rate 
of application, number of split applications, and time of applications. 
Because optimum fertili/cr requirenents are determined from these 
studies, final rc.oiC mLdations to farners must also take into account 
their abilit%to bL\ the fertili/ers. 

Work in the plant protection program is concentrated on the effective 
and economic control of insects, diseases, and weeds. It includes the 
evaluatioli of chemical products available for commercial use in order to 
ident ify tile most suitable ones in terms of effectiveness, economy, and 
protection to both Isers ani environment. 'he minimum effective rates 
and best times for application are also determined. 

Water management s'udiCs arc coLducted primarily to investigate the 
effects of, water depths on weed control and plant growth. Type and 
sequence of land preparation and their effects in weed control are also 
studied. 

l.xtension services. The industry is assisted by an extension team 
operating in each of the different rice-growing regions. These teams are 
responsible fIr the transfer of new technology to rice farmers and for 
working in close collaboration with the farmers to identify production 
problems ;ini to advise on corrective Measures. The teams must be 
engaged, in their respective regions, in the field testing of'new varieties, 
fertilizers, pesticides, water management practices, and land preparation 
recomi mendations dc~clopcd by tile InformationRice Research Station. 
resulting fron these tests is usedl in the formulation of recommendations 
for the different regions. 

Foreign consultants. The services of overseas consultants have been 
obtained over the years through various international programs. These 
consultants work either on specific project areas in the research station or 
they conduct applied research in the major rice-growing areas. One group 
who has been working in (tivana since 1980 is the U.S.-based International 
Research Institute (IRI). Together with a team of local counterparts, the 
IRI team works primarily in the areas of varietal improvements, soil 
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fertility, and seed production. An achievement of their work so far has 

been the identification of a high-yielding variety for commercial produc

variety, Diwani, is resistant to blast, produces consistentlytion. This 
higher yields than present commercial varieties and appears to be widely 

adapted to stress conditions. 

is theFuture research areas. One major area for future research 

development of systems capable of maintaining or even improving yields 

while reducing production costs. This research could involve the following 

activities: 

Varietal improvement, including the selection and development of 

varieties with moderate high-yield potentials but requiring lower 

fertilizer inputs, and the selection and development of varieties 

resistant or tolerant to major insect pests and diseases; 

Studies on the more efficient use of fertilizers; 

Studies on the biological fixation and utilization of nitrogen in rice 

fields, for example, by blue-green algae or Azolla; 

Studies to reduce land preparation costs by evaluating tillage 

operations and new agricultural implements; 

Studies on more effective water management practices; 

Studies of the impact of land preparation and water management 

practices oi weed population and their control; and 

Development of new systems to improve cultural practices in order 

to maintain yield and quality and limit the use of pesticides. 

Conclusion 

It can be said that Guyana has the potential and the capacity to increase its 

rice production. [his is shown by the drainage and irrigation systems 

developed primarily for rice cultivation such as the Tapakunla Irrigation 

Project aid the Mahaic:-Ma haicony-Abary Agricultural Development 
that when rice research isAuthority (MNIA/ADA). It is also expected 

included within the proposed National AgricuItural Research Institute, it 

will be intensified in order to support a vital and growing industry. 
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Rice in Haiti 

Jean Rene Bossa* 

Lying between latitudes 18" and 20 north and longitudes 72" and 74" west, 

the Republic of Haiti occupies the western portion of the island usually 

known as Hispaniola. It covers an area of 27,750 square kilometres, most 
wasof which is covered with mountains. In 1983 tile population of Haiti 

estimated as 5.3 million. 

Agriculture is a very important component of'the Haitian economy: it is 

tile main source of foreign exchange and the means of employment for 61 

percent of the active poptlation ( 1.4 million). It occupies 907,800 hectares, 

that is, 32.6 percent of the country. Farms are very small-in fact 71 

percent of the fa rms have an area of less than one "carreau" ( 1.29 ha) and 

only 0.3 percent are o\cr 10 cartrcaux (Table I). 

In 1971 the (iross Domestic Product (G DP) of the Republic of Haiti was 

US$167.58 million and in 1978 it increased to USS 186.9 million. However, 

the contribution oft he agricultural sector to tile GDP decreased from 47.7 

to 40.5 percent. This reduction was due to the lower growth rate of 

agriculture when compared with other sectors of the economy. 

lahle . Number (f farmu Ilaiti. 1971.according to size, 

Size NUtber I' ropt rtioI 

(carrcaux) ('11 

0 - I 437.995 71.1 

1.1- 3 146,890 23.8 

3.1 -10 29,650 4.8 

More than 10 2.175 0.3 

a. (Olei lcarraIl = 1.29 Ila. 

S()UItR I: 	Pa'n Q itiuttutntal tilt SctLciur Agitcultuutc, 19tS-198h. 
t)ARNDR). )inici. September, 19M. 

tie latVa ' e de l.'Artibonite (ODVA), Ponte Sondi,
Rice Researder. Organusme te 
Haiti. 

http:US$167.58
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General Status of the Rice Industry in Haiti 

Rice is a very important crop in Haitian agriculture. Its consumption 
continues to increase (Table 2) and this fact has placed rice self-sufficiency 
in the top priority list of national agricultural policy. 

In terms of human consumption rice is third after corn (34.4 kg per 
capita) and sorghum (22.0 kg). It is expected that rice consumption will 
reach a higher level as tile country develops and the income of the Haitian 
people increases. In terms of area under cultivation, however, the rice crop 
is seventh among majoi food crops (Table 3). Mean rice production per 
year was 113,981 tons during the period 1977-1981 and mean yield was 2.41 
t/ha (Table 4). 

Table 2. Rice consumption in Haiti, 1950-1982. 

Year Total 
consumpion 

Population 
(millions) 

Per capita 
consumption 

t) (kg) 

1950 a 
22,000 3 7.3 

1961 51,000) 4 12.8 

1982 75,0100 5 15.0 

a. Itelore atrgatito stork in the At0 homic \'alle%, 
SOUIRtCV. Vilm. Ii Afltdiv. inpolitnc diulii en 11a t . C tirs IM11nIl sue Ic%teChniqucs de 

plOdtUin di rCl", 

Table 3. Mlajor food crops according to area (ha) in Haiti, 1977-1978. 

Crop Atca 
1977 1978 Average 

Corn 210,352 248,373 229,363 

Sorghum 151,844 165,856 158,450 

- 's 103.458 101,415 102,437 

ilantain 72,953 72,953 72,953 

(assasa 57,980 62,861 60,421 

SwcCt potato 62.950 55,550 59,250 

Rice 40,036 51,614 45,825 

Yam 30,653 33,643 32,148 

SOt RCUE I)ARNI)R, Service tie StatlstilliCs Agrtrles. Evolution tie ceermita atos priduts agricoles 
citr, des ann6es 1977.1978. 
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Table 4. Area, production, and yield of rice in Ilaiti, 1977-1981. 

Year Area 
(ha) 

Production 
i) 

Yield 
(it/ha) 

1977 30,035 90,480 3.01 

19"78 51,616 113,550 2.20 

1979 54,000 122,115 2.26 

1980 52,790 124,050 2.35 

1981 47,885 119,710 2.50 

Average 47,265 113,981 2.41 

Paddy rice is milled in more than 200 small mills distributed throughout 

the rice-growing regions of the country and in two state mills located in ' 

Artibonite Valley. The traditional "piion '"is also ilsed. The two state mills 
de la Vallte de are administered by the Organisme de D>'elor ement 

They handle only 2.5 percent of national ricel'Artibonite (ODVA, 
production (about 1755 t). The remaining 97.5 percent of paddy is milled 

by private mills, and depending on the region, by the traditional "pilon " 

These last two ways of milling rice handled about 117,000 t of'paddy in 

1981.
 

The state mills bi; superior' paddy rice at US$0.44/kg and ordinary' 

paddy rice at US$0.31/kg. After processing ODVA sells the milled rice at 

USS0.92/kg for superior and I.JS$0.79/kg for ordinary. The rice milled by 

ODVA is usually sold to state stores which then distribute it to supermarkets, 

retailers, and consumers. 

Most rice is sold in the markets ofl'Estere, Ponte Sond6, and Jean Denis 

at different prices according to the month of the year and according to the 

type of rice. Farmers come to the market to discuss prices with middlemen 

in order to sell under favourable conditions. Figures Iand 2 give an idea of 

price variation in the market of l'Estere. 

The price of rice is almost twice that ofcorn and sorghum which explains 

the higher consumption of the latter two crops (Table 5). 

The Haitian Government is very interested in promoting the devel

opmen~t of rice cultivation in traditional rice-growing areas and conse

1.1he "'pilonworks oil principle ii ,.-lch the rice is pounded by a wooden pole.the mortar and pcstle 
2. Varieties M(iG, Starboinnet, and QUiisqUe.a. 
3. Varieties MCI-3, MCI-05, CICA H,and Chla Seng. 
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Figure I. Prices of paddy rice according to time of year, L'Estere, Haiti. 
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Figure 2. Prices of milled rice according to time ofyear. L'Estere, Htait. 



Table 5. Production, importation, availability, and consumption of rice. corn, and sorghum in Haiti, 1976-1978. 

Year Factor 

Paddy 

Values by commodity 

Ricca 
Milled 

Cornb Sorghum 

1976-77 Production It) 
Importation It) 
Availability It) 
Apparent per capita consumptionc (kg) 

90,481.0 
-
-

-

54,288.6 
741.6 

55,030.2 
11.5 

168,250.0 
432.6 

168.682.6 
35.4 

I 10,846.0 
0.0 

110,846.0 
23.3 

1977-78 Production It) 
Importation t1) 
Asailability it) 
Apparent per capita consumption

c (kg) 

113,548.0 68,128.8 
198.7 

68,327.5 
14.1 

161,442.0 
123.3 

161.565.3 
33.4 

99,514.0 
0.0 

99,514.0 
20.6 

AveragL Production (t) 
Importation (t) 
Availability It) 
Apparent per capita consumptionc (kg) 

102.014.5 61,208.7 
470.2 

61,678.9
12.8 

164,846.0 
278.0 

165,124.0
34.4 

105,180.0 
0.0 

105,180.022.0 

a. Milled rice production is 60; ofpadd,. Rice importations ma be underestinmated because 
of the informal rice trade sith the Dominican Republic. 

b. All imported corn is assumed to be used loranimal consumption. 
c. Estimated figures. assur"ing a population of 4.75 million in 1977 and 4.83 

million in 1978. Seed reser.es, farmers' consumption, and end-of-Near inentory are not included. 

SOURCE: Population: 
Importation: 

IMF (international Monetary Fund) October 1982. International Financial Statistics. 

DARNDR. September, 1981. Plan Quinquennal du Secteur Agriculture. 1981-1986. Damien. 
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quently has reestablished ODVA in 1971, giving it the mandate to develop 
rice lands in the Artibonite Valley. 

Rice Production Systems 

Rice in Haiti is an indicator of water availability. Rice can be found 
wherever a source of water for flooding is available or in swampy areas. 

Production areas. There are seven major rice-growing zones in the 
country (Table 6). The Artibonite Valley, with 42,000 ha, represents more 
than 80 percent of national rice produ,tion. The rainfall patterns of two 
zones in the Valley are shown in Figure 3. It can be seen that the monthly 
rainfall rarely exceeds 200 mm-the minimum needed for the development 
of the rice plant-meaning that upland rice culture is not very common in 
this zone. 

Land tenure has very interesting characteristics. In the.' rtibonite Valley 
60 percent of the farmers own their land, 20 percent rent it, and 20 percent 
are sharecroppers. The rental charge is US$200 per carrcau4 per crop 
(US$I55/ha per crop). State farms benefit from the law of exception as of 
July 28, 1975, and pay ODVA (the body charged with the administration 
of the farms) a land rental fee varying from 5 to 10 percent of the crop. 
Sharecroppers pay the owners 50 percent of the crop. 

TabIc 0. Area, production, and Nield of rice zones in Ilaiti. 

Zlime Area Production Yield 
(ha) (t) (i/ha) 

Central Platcau 1,510 1,800 1.20 

North West 1,6001 2,240 1.40 

South: Caribbean Sea 3,000 5,400 1.80 

South: Golic de la Gons've 4,000 6,400 1.60 

North 5,010 9,000 1.80 

Artibonite 42,000 100,800 2.40 

Others 1,(10() 600 0.60 

Total/average 58,1001) 126,240 2.17 

4. One carrcau = 1.29 ha. 
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Figure 3. Rainfall patterns of two rice-producing zones of the Artibonite Valley. 

Cropping systems. The most common crapping systems in the Artibonite 

Valley are shown in Figure 4. It shows that some farmers can obtain three 

crops per year by using early maturity varieties. However, the adoption of 

this practice is limited by the facts that the least mistake can be 
catastrophic and that rat control is necessary. 

In general, farmers obtain two crops per year-the most important one 

occurring from June to December. After the second rice crop some 

farmers grow an upland crop such as onions, beans, tomato, sweet potato, 
or melon-the most popular being sweet potato. 

The quantity of seed used varies between 65 and 125 kg/ha according to 
variety and season. The use of nurseries is a must but, despite ODVA's 
efforts, farmers continue to plant pregerminated seeds without using 
canteros5. 

5. Cantero: seedling bcd built as amound. 
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Figure 4. Principal cropping .. vem. in the Arutbonile Vally, I/aiti. 

hen seedlings are 25 to 45 days old, depending 

on the cycle Ofttihe Variet, used. Tie relationship between the nursery area 

and the transplanted area varies between 1:25 and 1:20. 

Transplanting is done %% 

Varieties and seed production. A large number of rice varieties 

planted in the Artibonite Valle. most of which have picturesque names 

(Table 7). The variety with the highest demand in the local market because 

of its goitod cooking qualit, is Dawn-comimonly called Mme. Gougousee 

(M(IG ). l:ncouraged by its high market prices farmers continue to plant it 

wherever it can be developed, despite its being very susceptible to poor 

drainage and having a loiw-yield potential. 

The variety Quisqueya was selected locally from a cross between MGG 

and Chia Seng and developed at the experimental farm in Maug6. It has 
been recently released with the objective of increasing yields since it can 

yield from 5 to 6 t/ha in less than 120 days and its cooking quality is similar 

to that of MGG. 
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Table 7. Rice ,arietie% planted in the Artihonite Valle,, Iltii. 

Variety Origin 

a
Madame (iuuguuse (NM(iG ) Unlited States 
MCI-3 I aiv%an 
MCI-65 ((D)VA- I) laiman 
CICA 8 (oomhia 
1i I'idele I lait 
Etlltn I taitl 
Hutalo (t,,ited states 
"loino IBrea Dominican Rep. 
Quisque. a Hlaiti 
Riu jaune Ihaiti 
1,CC Haiti 
I ('ampcche I taiti
 
"i Manchete I laiti
 
:;tarhtonn.+t United States
 
Sriis grappe IHaiti
 
(Grls Paigntl Ilaili
 

Neg-Pap )i'tu I tLiti
 
,lac 'Ia IL1it1
 

'ti uiiltc I me Ilaiti
 
k ),,ita Ilaili
 

.I %,'l k[I-I ,l ']1 , I I. 

H ait ian larm ers obta in their rice seeds from either their last crop or from 
sCLed producers. 'he seed production follow ,: basic seed isprocess is its' 
produced by () )VA at the experitmental Ifarm in I auge and then it is 
multiplied by larmers in the state ltins "I)ecsaux" and -"roisBormes". 
Certified seed is,prcesed atid distributed b OI)VA'S See] technicians. 

Occupying first place in ()lV\'A's seed program is the variety M(iG 
(Tables 8 and 9). 

During 1982-1983 in the Artibonite Valle the total area planted in rice 
was 45.000 ha. From Jitanuar, totulnle 19.000 lii \%ere planted and from 
.1Lul\ to )ecember 20,000 hi (() )VA. Rapport Annuel ,1983). If fiarmers 
were to use only the improved seed pro(duced b Idensity of 75h\ OIVA at 
kg/ha, only 4.4 percent of the area (about 2()) ha) \\ould be covered. 

ODVA sells certified seed of sul)erior \arietics at JS$).57/kg and 
ordinary varieties at JS-..(.48/kg. ()I)V\A Also bu s scl trom the f;.armers 
and pays tlhCm ipremiuim price of I. (i.f)4/kg abovc tlie fixed prices of' 
commercial paddy (IS$0.48 superior andil S$0.35 ordinary). 

Land preparation and cultural practice,. Rice-growing land is prepared 
by hand, with the aid of a hoe. This is done twice til wet soils with a 
two-to-three weeks interval. Dry land preparation is rare or nonexistent. 
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Table 8. 

Variety, 

lasic and certified c.d produced by OD'A,Ilaiti, 
1982-1983. 

Quarntih (1) 

liasl. CcrtilILct 

Madarne GOugous~e 192.(68 297.69 

NICI-3 14.90 3.24 

Quisqueya 55.01o 226.48 

Others - 12.18 

Total 202.58 539.59 

JTable 9. Certified seed sold by Oi)VA, laiti, 1982-1983. 

Variet. Quantity 
(t)
 

Madaie (iougousee 78.95 

MCI-65 35.98 

MCI-3 20.13 

CICA-h 9.23 

Starbonnel 3.95 

'I Fidele 0.22 

"1otal 148.46 

Recently OI)VA, through the Center of Agricultural Machinery (CMA), 
began offering services of' small tractors for land preparation. During the 

period of* 1982-1983 CMA prepared only 825.62 ha (ODVA, Rapport 

Annuel, 1983). Howe%er,ODVA is in the process of introducing the use of 

water buffaloes to substitute manual labor in land preparation. 

Weeding is also done b"hand and is done twice a season. Harvesting is 

accomplished by cutting e .ch panicle by hand. Threshing is then done by 
using feet. Harvesting is alsL, accomplished by cutting the stems 4 to 5 cm 

above the soil and threshing th m either with a thresher or by beating the 

stems against a hard object. Dui ing 1982-1983 CMA gave thresher services 
lor 1959 ha (ODVA, Rapport Aniuel, 1983). 

Fertilizer application is the mos, widely spread of the improved 

technologies. During 1982-1983 the ta-mers of the Artibonite Valley 

bougbt a total of"2059 tof chemical fertilizers, especially urea, ammonium 
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sulfate, and complete formulas (Table 10). In that period 30.5 percent of 
the fertilizer was bought with some form of official credit. 

ODVA's prices for urea and complete formulas are US$0.31/kg and 
US$0.29/kg respectively, while private commercial prices are US$0.44 and 
US$0.35/kg. 

Farmers who adopt improved technology usuailly apply 150 kg/ha of a 
complete formula in the first application and 107 kg of urea in the second 
application. If the farmers used tile formu,. 15-15-15, they would be 
applying 22.5 kg of N-P-K/ha in the first application and 49.22 kg of 
nitrogen (N) in the second. 

According to experiments carried out at the experimental farm in Maug6, 
the varieties MC 1-3, CICA 8, and MGG respond to high doses of nitrogen. 
ODVA reports that the variety CICA 8 realizes its maximum yields with 

applications of N at 180 kg/ha, MCI-65 at 80 kg/ha, and Ti-Fidele at 60 
kg/ha. 

Production costs. It should he pointed out that a large proportion of the 
total costs are labor costs (59 percent). As can bc seen in Table 11, farmers 
need to produce 1.8 t/ha of superior rice and 2.6 t/ha of ordinary rice to 
break even. Ilowever, because a large number of farmers do not use all 
available improved technology and 60 percent are land owners, their total 
costs are ustially less. 

For pest control farmers spend money in controlling rats and birds. 
They do not believe discascs merit special attention and consider only the 
stink bug (O/halu. spp.) as having sufficient economic significance to 
justify the use of chemical control. 

"1",;O, ( ). I.p , of" fl rtili/,,rs used in the Artibonie Valley, Haiti, 1982-1983. 

"\pc (tl I :se, eLriihi/er d curding to th' source (t) 

tertliicr OI)VA (1 )\A/I )A I I'rivate Othcrs a Total
 
commerce
 

Urea 71.95 49.X2 841.41 50.01)0 1013.18 

Ammonium sullate 70. 18 86.18 158.64 54.54 369.54 

Compilete ormulh 170.(104 80I.36 229.50 113.64 693.54 

Total 312.17 316.36 1229.55 218.18 2076.26 

It. I.,tllalte. 

h Indtldcs h grades 15-1.5-15, 12-12-2 (4.20-20. and 20-20-10. 

SOI1RC I:O())VA. Rapport annuel 1983. 
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Table II. Production costs (in IISS) per hectare of rice in Ilaiti a , 1983. 

Itern 	 Qta n it., (_osl/unit Total cost 

Seedb 116 kg 	 0.44 51.04 
Nurser% 4 nan-davs c 

2.20 8.80 
L.and preparation 99 ntan-tiay 2.20 217.80 
Transplanting 15 nun-da\ s 2.21) 33.00 
Weeding 30 man-da) s 2.20 66.00 

Suhtotal 376.64 

Fertiliersd 
Conplcte 150 kg 	 0.32 48.00 
Urea 107 kg 0.42 44.94
 
Application 0.8 man-days 2.20 1.76
 

Subtotal 94.70 

1Iar% esi- 00 ma n-days 	 2.20 132.00 

Others 
Irrigation taxf -	 4.28 4.28
 
Water contnrol 4 mian-days 2.21) 8.80
 
Rat and bird control - 25.011 25.101
 
Land rent'-' 149.51 149.51
 

Subtt tal 
 187.59 

'Iotal 791.93 

a. 	 Weighted asCtrages ot tetchnologCS Used. St rces: InttiCrsics %kIthfarmIers and OI)VA 
r'poris. 

h. 	 Rct..s to fiarincrs %% IIl 0% dIo useho do not usC Cd stld. \%'htn tIh.lh\ iillprt.etl SCC0 tIle\ 
reqlte il[. 75 kg/ha ,it tile pImcc (itIUS1.57/kg. 

c. 	 A "inan-da .\- hLas IIhLtr sectlns: 15-11,Ill(3 hours) at I S$(I601 L)- 13hr 4 hour,,) at 
US0I.8 ):and.l15-Ih [113 Iith ursitlI 1S ).0.It Is .IUMilll It incr, .2(oInlIt pelnd I'S.S 
told 11 1/1). 

d. 	 Not iM11-1ll utttICtlll/Cl.. 1111IIlC5 I5CeltelSC5 LllIhC iLi:tl'i ctlISt.Ige til pricCs
0(l)V\A 1,oltpllate ,oi' ll C I[ltCtOttlllpICC toli lIIs litc15- 5-15. 12-12-20.20-21-i. 

e. 	 Ilar l TlallIclt lllLit iit',I c a ot 	 g hK,iallicit. ot il st nLtI i 

I. 	 \Veihlttd Iseragc itItIaws (Iit ith largc anldtsmall illlgalwtlii %sltills. 
g. 	 \VeiltedaItr\lage ltkll lilt' ltot ltlll shaletCltopCtst. . r llloIl hitart.se ).i rttlers \in 

rent tile land (1 .155/h;i per hlar \ st n 1i r enrt lhlarest).)ati statcllIlls Itl illersI 5t Il 

So)I ()I)VA. RIppilit anntIi 1982 p.54.
 

Research and Extension 

Rice research is mainly done at ODVA, particularly on the experimental 
farm in Maug . The experimental farm has an area of 15 ha and conducts 
research on the major crops of the Artibonite Valley: rice, sweet potato, 
beans, tomato, onions, and others. However, most research work is 
concentrated on rice. The experimental farm has thu permanent technical 
support of an agricultural mission from the Republic of China (Taiwan). 

http:hitart.se
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Research is closely related with extension work: the extension workers 
propose the research topics and carry the results to the farmers. The 

researchers present, for the consideration of officials from DARNDR 6, 
CRDA 7, FAMV 8, ODVA, and the Chinese Agricultural Mission, in an 

special meeting, the topics proposed by extension workers. The topics 

chosen in that meeting form the core of the research program for that year. 

It should be mentioned that the program for a particular year should be 

consistent with the quinquennial rice research program. For 1984 rice 

research focused on the se, ction of new varieties and lines, fertilizer 

response, land preparation, weed and insect identification, control of rats 

and birds, and the description of cropping systems. 

Haitian and Chinese researchers have introduced the varieties MCI-3, 

MCI-65, and CICA 8. They are now working on the extension of the 

variety Quisqueya which was locally selected from a single cross between 
MGG and Ciia Seng. 

Having the support of the research and extension programs, ODVA 

works :o improve farmers' skills by organizing specific courses on rice and 

legume crops and on small-tractor maintenance. ODVA also organizes 
national courses on rice-production technology for technicians. 

Constraints to Increased Rice Production 

Rice-production systems are not very well understood and documentation 
is generally scarce. 

The use of populations instead of pure varieties hampers the full 

realization of yield potential even under good growing conditions. The 

appropiate description ofthe existing varieties could help in the production 
of certified seed. 

Most rice lands in the Artibonite Valley have drainage and/or salinity 

problems. Although ODVA is working on soil rehabilitation further 

research could play an important role in increasing production in the short 

term by recommending appropiate technological packages. 

6. 	 i)ARNI)R: tDipartn.cnt de I'Agriculture, des Resourc NaturellCs et du W)iveluppcment Rural, 
I laili. 

7. CRDA: 	 (enter for Agricultural Research and Documentation, Ilaiti ilransi.). 

H. .ANIV: 	 Facult d'Agronomie ct de Mdecine VWtrjnaire, Universit, d'Ital d'laiti. 
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Personnel training is one of the priorities listed in the "Quinquennial 
Plan for the Agricultural Sector 1981-1986". The document indicates that 
there are 300 agronomists working with DARNDR and that there is a need 
for 700 more in order to satisfy the demands of the agricultural sector. The 
document also estimates that, in order to transfer improved technology to 
the farmers, there is a deficit of 1450 extension workers. 

The creation of a Caribbean rice research network could greatly 
contribute to the solution of some of the problems of rice cultivation in 
Haiti. 



Rice in Jamaica 

C.McDowell, 0. Gilpin, 
E. Lindo, K. Eisberg*, and 
D. Smith** 

Jamaica has a population of2.2 million and a total area of 10,987.6 square 
kilometres of which 55.2 percent is arable (Table 1) and is now under an 
agricultural recovery program. 

Although the Gross Domestic Product has declined in the last few years 
the agricultural sector has always shown growth. However, the major 

traditional crops, sugar cane, bananas, citrus, and cocoa, have been 
declining so that these growth figures have been achieved through 
nontraditional crops in horticulture, fruits, vegetables, and yams. 

The government's main strategy for achieving rapid growth in the 
agricultural sector is through its Agro 21 program. This program is 
described as "a new national approach to agriculture that combines the 

implementation of modern technology with adequate planning and 
targeted markets to make agriculture a commercial proposition. The 
program will be a vehicle for accomplishing six N,;.al objectives in the 
agricultural sector". These objectives are the: 

Development of unused and underused lands of the country; 

Increase of the export agriculture in a range of specific crops; 

Introduction of new employment opportunities in agriculture; 

Integration of small farmers into the new opportunities offered by 
the Agro 21 Program and to make modern technology available to 
them to help improve their production; 

Development of nontraditional crops on a wider basis by increasing 
production of existing crops and by introducing new crops; and 

* 	 Jamaican Ministry of Agriculture.
 
Black River Upper Morass Development Corporation (BRUMDEC), Jamaica.
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Reduction ofdependency on imports wherever possible by substitut
ing domestically grown crops. 

It is against this background of government priorities that we will look 
at the present rice situation in Jamaica. 

Table I. Land use and distribution in Jamaica, 1970a. 

Use Area Proportion 
(ha in thousands) ( i) 

Improved pastures 80.94 9.2 
Natural pastures 41.68 3.9 
Sugar cane 67.86 6.2 
Coconut 40.47 3.7 
Bananas 34.00 3.1 
Cocoa 10.92 1.0 
Citrus 10. 11 0.9 
Coffee 6.07 0.5 
Corn 3.23 0.3 
Miscellaneous tree crops 11.29 1.0 
Other crops 16.67 1.5 
Idle farm land 91.05 8.3 
Other farm land 172.48 15.7 

Total farm land 586.77 55.2 

Forestry 265.07 24.1 
Other woodland not on farms 161.47 14.8 
Urban 40.47 3.7 
Swamp land 20.23 1.8 
Mining 2.83 0.3 
Barren 1.61 0.1 

Subtotal 491.68 44.8 

Total land use 1078.45 100.0 

a. Based on information from: Jamaican Ministry of Planning. 1971. 
A National Physical Plan lor Jamaica, 1970-1990. Kingston. 

The History of Rice Cultivation 

Rice cultivation in Jamaica started more than a century ago when, 
according to records, 3.25 bushels (114 kg) of rice seeds were imported 
from India in 1874. There is a strong belief, although there are no records 
to confirm it, that rice cultivation began in the seventeenth century. 

The seeds imported in 1874 were distributed to interested farmers. By 
1889 the venture was considered successful and many parts of the country 
were identified as being ideally suitable for rice growing. 
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Subsequent to the period 1874-1889, rice cultivation has had acheckered 
history with peak productions during the two World Wars when importa
tion was uncertain because of the high risks of transportation. 

In 1952 a rice agronomist was appointed to the Department of 

Agriculture. Together with a consultant from the Food and Agriculture 

Organization of the United Nations (FAO), he began a large-scale work in 

rice research and development. 'it 1953 the Agriculture Development 

Corporation (ADC) became involved in rice production and subsequently 
parishesestablished a mill in 1954. Several acres of rice were grown in the 

of Clarendon, St. Catherine, St. Elizabeth, and Westmoreland, with 

smaller acreages in St. Mary, St. Thomas, and Trelawny. 

During the past three decades there has been a gradual decline in rice 

production despite the introduction of high-vielding varieties such as I R 8, 
CICA 4, CICA 9, and others, the visit of a rice specialist from CIAT, the 

establishment of the Japanese-.lamaican Rice Project at Elim, and the 

increase in the price of paddy. Nevertheless, because we have, at present, 
mo:. of the necessary basic materials and technology there are excellent 
possibilities for recovery. 

The General Status of the Rice Industry in Jamaica 

The same effort put into agriculture as a whole is being put into the rice 
industry, but major results are yet to be seen. The reason for this is twofold: 
first, the rice industry has deteriorated to a great extent-from 2600 

farmers growing rice in the parishes of Westmoreland and St. Elizabeth in 

1966 to ony 341 in 1979 (Table 2). A lot ofeflort will be needed to return to 

the previous level of production and even more to increase it significantly 
to reduce importation (Table 3). 

Table 2. Numbtrofrice farm rs in t~o parishes" ofJamaica, 
1966 and 1979. 

Parish 1966 1979 

Westmo reland 2000 303 

St. luabeth 600 39 

Total 2600 341 

a. I ie parit ,sdiNcussed are the leading ric-..grt)d ing areas iotJamaica. 

SOl IRCE: Ministry ol Agriculture. 
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Table 3. 	 Volume and value of rice imported by Jamaica, 
1978-1983. 

Year Volume Value a (CIF) 
(t) (J$) 

1978 45,505. 25,983,781 
1979 27,919 19,616,836 
1980 52,037 44,684,557 
1981 42,771 42,846,854 
1982 39,146 29,862,409 
1983 56,953 44,768,256 

a. Exchange rate: J$4.73 [iS$1.0)U (Nov. 1984). 

SOURCE: Department of Statistics. External Trade Statistics. 

Second, the rice crop is a traditionally small-scale enterprise and, in 
order to take advantage of modern rice technology, improvements need to 

be made, especially in the areas of irrigation and drainage. These 
improvements are now underway and their effects will be seen in a fairly 
short period of time. 

The principal rice-growing areas in Jamaica can be summarized in three 
projects-Black River Upper Morass Development Corporation 
(BRUMDEC), Meylersfield, and Bogue Estate. BRUMDEC is an auton
omous government corporation; Meylersfield is a rice development project 
of the Ministry of Agriculture in cooperation with the Dutch government; 
and Bogue Estate is a private enterprise. In 1983 these projects harvested a 
total of 1102.77 acres (446 ha) with an average yield of 3140 kg/ha (Table 
4). 

Table 4. Rice crops of the principal projects, Jamaica. 

Projecta Crop Variety Area Yield 
(ha) (kg/ha) 

Meylersfield 1983 1 CICA 8 29.54 4577 
1983 II CICA 8 60.70 3558 

BRUMDECb 1983 1 CICA 8 173.52 2701 

1983 i CICA 8 61.10 2847 

Bogue Estate 1983 11 CICA 8 121.41 3369 

a. Meylersield and BRUMDIC are government projects. Bogue Estate isprivate. 
b. Black River Upper Morass Development Corporation. 

SOURCE: Ministry of Agriculture. Meylerslield Development Project.
 
IIRUMDEC. 1983. Monthly Report, December.
 
Mr. Roger Clark. 
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Milling is associated with the above-mentioned projects because the 

small mi'.ls available in rural areas are not able to cope with increased 

production. BRUMDEC has a 0.5 t/hr mill; Meylersfield a 1.0 t/hr; and 

Bogue Estate and old 0.25 t/hr mill; Both BRUMDEC and Bogue Estate 

have recognized that limited milling and storage capacity will hamper their 

plans to expand rice production and are obtaining new mills and storage 

facilities which will be installed in the near future. 

The price for both paddy and milled rice are fixed. Paddy rice is sold at 

the farm at a price of J$0.55 (US$0.12)'/kg and milled rice has a fixed price 
are due for revisionof J$1.65 (US$0.35)/kg. Those prices, however, 


because of complaints from farmers. Some people have reported that when
 

there is a deficit of milled rice prices increase to J$2.42 (US$0.51)/kg. 

The relative price of rice is low when compared with the prices of yams, 

plantains, and other sources of starch. The farmgate price for yam ranges 

trom J$0.84 to J$ 1.10 (US$0.18 to US$0.23)/kg and that of plantain from 

J$0.57 to J$0.70 (US$0.12 to US$0.14)/kg. 

If one considers that Jamaicans consume both rice and one or more 

starchy foods and that one pound of rice will feed more people than one 

pound of any of the other crops, the tendency is for rice consumption to 

increase. In fact Jamaica's per capita consumption of rice increased from 

an average of 19 kg in 1970 to 24.8 kg in 1983. 

Rice Production Systems 

The average rice farm size in Jamaica used to be one acre (0.4047 ha). 

However, with the new development farm sizes will increase. The 

Meylersfield Project started growing rice in late 1982 by allocating groups 

of five farmers to three five-acre plots, so that each farmer had three.acres 

in three pc.its of the Project's farm. After two crops the five-acre plots were 

given to only two farmers (2.5 acr.. each) in two different parts of the 

Project's farm, so the area for each farmer was increased from three to five 

acres. 

Cultivation in Meylersfield. The general cropping system for Meylers

field is shown in Figure I. Land preparation and transplanting of the first 

crop is completed between February and April and harvesting between 

July and August. The second crop is transplanted in September and 

October and harvested in January and February. It should be noted that 

= 
1. Exchange rate: J$4.73 US$1.01 (Nov. 1984). 
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Figure I. Rainfall pauerns and rice-cropping calendar at Meylersfield. Jamaica. 

harvesting is done by hand and threshing with a stationary thresher. The 
first crop of' 1983 was harvested under rainy conditions which meant that 
some rice could not be milled because of the impossibility ol'drying it. 

Land preparation in Mcylcrsfield is accomplished with tractors and. 
apart from the use of tireshers and the chcmical herbicide Basagran, all 
activities are carried out by hand. F ertilization practices icitide ,our 
applications: one basal application at plantinrg o1 25.8 kg/ha of u rCa, 80.7 
kg/ha of dianiimonium phosphate, and 15.69 kg/ha of oiurate of potash 
(26.4 kg/ha of N, 7.5 kg/ha of P, and 6.7 kg/ha of K) the second 
application of'25.8 kg/ha of urea ( 11.86 kg/ha olN)at rnaxinmurn tillering; 
the third application, similar to the basal, at panicle initiation, and the 
fourth of 25.8 kg/ha ol urea at 50 percent flowering. The total nutrient 
application per acre is 76.48 kg of N, 15 kg of P. and 13.4 kg of K. 

The total cost of production for Mylersfield is given in Table 5. Note 
that the price for seed, some of which was imported, is J$1.00/lb 
(US$0.46/kg). With the current price of .J$0.25/lb (US$0.11/kg) for 
commercial rice the flarmers must produce 4024 lb/acre (4514 kg/ha) to 
break even. 
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Table 5. Costs of rice productinn in Meylersfield, Jamaica, 1983. 

Activity 	 Quantity Cost/unit Total costa 

per acre (Js) (J$/acre) (US$/ha)b 

Nursery 2 man-days 15.00 30.00 15.67 
Seed 11.34 kg 2.20 25.00 13.05 
Land preparation 1.6 hours 45.00 72.00 37.61 
Transplanting 15 man-days 15.010 225.00 117.55 
Weed control 

Basagran 0.72 gallons 115.34 83.04 43.37 
Application 3 hours 1.88 564 2.95 
Hand weeding 7 man-days 15.00 105.00 54.85 

Fertilizer 
Urea 47.62 kg 0.50 23.8l 12.43 
Diammonium phosphate 65.31 0.50 32.65 17.06 
Muriate of potash 12.7 kg 0.44 5.60 2.92 
Applications 4 hours 1.88 7.52 3.93 

Harvesting 
Hand cutting 17 man-days 15.00 255.00 133.21 
Threshing 8 hours 10.00 80.00 41.79 

Others 
Transportation 100.00 100.00 52.24 

Total 	 1050.27 548.63 

a. Exchange rate: J$4.73 = US$1.00 (Nov. 1984). 
b. Metric conversion: I acre = 0.4047 hectare. 

Culti ,ation in BRUMDEC and Bogue Estate. The cropping systems of 
BRUM.)EC and Bogue Estate are very similar to that of Meylersfield as 
far as planting dates are concerned.However, their cultural practices are 
slightly different because both Bogue and BRUM DEC use more machinery 
and chemicals and handle larger plots. Because broadcasting pregermi
nated seed demands good land preparation and leveling and good water 
control, BRUMDEC has had problems with weed control and lodging 
because soil conditions during land preparation had not been adequate. 

Weed control is achieved by applying propanil and 2,4-D, although, if 
water control is correct, there is no major weed problem. However, there 
seems to be a potential for red rice problems.The source of red rice is 
thought to be the seed and BRUMDEC has complained that some of the 
contaminated seed were obtained from the Agricultural Development 
Corporation. It appears that the fields themselves are contaminated 
because rice had been previously grown in those fields and farmers had had 
to abandon them because of red rice. 

Fertilization is done in 	 two applications, one basal with 112 lb/acre 
(125.52 kg/ha) of 12-24-12 and the other at panicle initiation with 112 
lb/acre of ammonium sulphate. The actual nutrient application is 41.36 
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kg/hi, of N,5.83 kg/ha of P,and I0.38 kg/ha of K. Research conducted on 
BRUINICDL\ Iairm suggests that the phosphorus and potassium levels 
used arc too high. I hoxx crci. itxxas COusidercd that 12-24-12 was the formula 
most readilx axai lablc. 

IRtMI )I+(+'is prlducing itsoxxniSeed and will sell it to the other 
projCct, at a price .)1 .1-0.97 (t S0O .20)/kg. [Ihe on, variety being 
distrihUtCd iSCICA S. althogh its high lodging is putting some pressure 
()nIrcseaich to obtain a1lie\x aricl . I,: xarictN trials carried out so far 
suggest that ('R 1113. 1anioka, JUla .8,and .JUma 51 could be distributed. 
The variety which has given the highest yields on peat soils is Labelle, but 
only BRUMDEC is using it. 

The production costs lt- 3RI NiD' in 1982 are given in Table (6. Note 
that a high proportion of tile the mechanitation oftotal costs results fron 
land preparation and fertiliation. Also note that it was necessary to apply 
/inc chelate %% can be a problem in thehich indicates that minor elements 

Upper Morass.
 

k%ater managemeint, pests, and diseases. The %%ater Used for irrigation in 

MCIcrsfIcild is puiimped frot the ('abarita Rixer and %orboth BiRUMDEC 
and oguc Istqatc it is grait\-lcd Iroml the Black River. 

The na.lto rice discasC ill .Janiaica is rice blast. Ihis has been controlled 
b\ tile use of resistaniIt x.aCtics such as (I (I'\8 rather than by the use of 

chellicals. ()tiher diseases present arc those of leaf spot caused by 
1IIc/nini/Z]h.pormin sp. a n d sp. not econolrnica CF(ro.f)ora They are of 

itllportatice anid 1o control measures Ire taklli against themn. 

At Mc\ lersield the major insect pest is the brovn stink bug (Obalus 
)Mupp.Ich is cLIciicall\ controllcd. This insect has also been observed at 

BRNIMIC'and lBogue. I lox\ver tile, are not of economic importance. 

Research and Extension 

Rice research in Jamica is the responsibility of BRLJMDEC who have a 
30-acre experimental plot oii their farm. Research has grown together with 
the dcx elopmintal side of the corporation and is responsible for identifying 
the varieties now grownt on BRUM I)1C's farm. 

BRUM DEC has researched the use of fertilizers (using minor and major 
elements) and ne\%, planting equipment. The varieties BRUMDEC has 
investigated are listed in Table 7.It should be noted that most of the variety 
trials are carried out in fairly large plots whenever sufficient seeds are 
available. 
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Table 6. Produclion costs of rice on mineral 

Actvivity 

Land preparation 
|larro"ing (three times) 
I:recting leees 
l.eveling (tWice) 

Subtotal 


Planting 
Seeds 
1ran spirt 

Blroadczasting 

SI-' )tal 

Iert, .s 
Cost of lertili/ers 

Basal applicaiton 

1irsttoip dressing 

Imal toLp dressing 


I rantsptirt 

Z.nx Lclalc a'ph:iation 


Sublh al 


Weed L.tlll0 
COstS o 1c hletcal, 

A PP' letloll 

Iland %%cding 


Sub tLal 

('tHnbtnc 

I ranspirt 

Suhu tal 

(}thcr,,
 

hItigatin aniid drainage 

MaitClenalCe 


Subttal 


'Iotal 

a. |:,tiangc rate J$4.73 Ss AS1+i( 19h41.IN,%. 

b. Metric conversion: I acre = 0.4047 hectare 

soils,BRUMDEC, Jamaica, 1982. 

Costa
 

(}S/acre) (US$/ha) b 

160.01 83.36 
5.01 2.60 

40.00 21.X4 

205.00 I0U.?N 

35.20 1N.84 
5.711 2.97 
3.21 1.67 

44.11 23.4X 

74.00 38.55 
2.51 1.30 
3.501 I.2 
3.50 I.82 
X.((0 4.17 

33.501 17.45 

125.'10 (5.11 

61.111 31.7h 
25.00 	 13.12 
9.80) 5.11 

95.NO 49.91 

511.010 26.15 
2011.110 10.42 

70.00O 36.47 

01.510 31.62 
19.111 9.9(0 

79.51 41.52 

619,41 323.29 

The fertilizer experiments conducted on the station were started, prior to 
BRUMDEC involvement in research, by a Japanese mission. Later a 
group of BRUMDEC's researchers, headed by Derrick Smith and IICA 
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[able 7. 	 Varieties on BRUhMI)E(' rice research station, Jamaica, as at 31 December, 
1982. 

Varict' Age Area Origin 
or line (dass) 

CIA x 7) (.50) acres CIAI 
a 

CiICA 8 I2N 0.85 acres (AT 
IR 42 12N O.85 acres IRRIb 

IR 36 1(2 0.85 acres IRRI 
IR 50 1(02 0,(5 aicrs IRRI 
CR 1113 102 0.85 acres Costa Rica 
Iclle%ue 42 1350 square elci U.S.A. 
Labelle 42 135)0 sq. It. U.S.A. 
Slarbonnet 42 135)) sq. I . U.S.A. 
7140 42 3751 sq. It. CIA'I 
7152 42 3750 sq. It. IRR1 
7153 42 37511 sq,. It. IRRI 
Leah 73 2811) sq. 11. U.S.A. 
lclont 73 2(5(1) sq. It. t .SA. 

Rustic 38 I).13 acres G aniu 
Norltai 3) 1.701 acres U.S.A. 
N 35 lI)) sq.. It. (iu'ana 
(hinpiu 36 15)) st i. It, (iu.ana 
Mingoh+ 80) 300) s I. It. Dolminican Republic 
.IiIllhi 5i N)) 3))0) sq. I1. DiniIicaIn Republic 
lila 58 NO) 30) sq. 11. D0)mniliCll Republic 
.11))11a I NO 3010 sq. It. )oimnican Republic 
I ialhtkai (1 3811)sq. 11. )ninican Republic 

I R , 80) 1)f1)sq. I. Dollmicaii Republic 
ISA 21 80 3111 sq. It. )onnican Republic 
Lebtunnct 42 1351) Sq. It. I.SA. 
UCA 9 4 I0)-hnti CIA'l55 ro\%s 
('C,\ 9-7 55 4 I1-ln)l Iss ('IA'l 
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(Instituto Interamericano de Cooperaci6n para la Agricultura) Consultant 
Vivian Chin, has been conducting fertilizer trials on different soils. 

Some testing isbeing carried out with a mechanical transplanter which is 
expected to improve yields without requiring further improvements in land 
preparation. 

The major research interest of' BRUMDEC isto generate a technology 
for peat soil. They have been trying to identify a variety that would 
perform well under these conditions. So far the variety Labelle appears to 
be the best and Juma 58 appears to have some potential. 

The agronomists working at Meylersfield have also set up fertilizer trials 
to identify the best fertilizer treatments for their conditions. 
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Extension is relatd to the three pro ccts. BRUMIJIC's findings are 
informally discussed with the members of the oilier projects. Meylcrsfield 
is a special project as far as extension is concerned. The. have selected a 
group of small farmers and are teaching them to work with new technology 
in the expectation that once the educated farmer leaves MeN lersfield he will 
extend the new technology to other farmers. 

Major Constraints to Increased Rice Production 

Because the political atmaosphere lavors tile expansion of rice cultivation, 
the demand for agronomists trained in rice production will increase, 
crCatiig the urgent need to train se\eral agronomists quickly. 

Land preparation is also a problem. With the exception of Mevlersfield 
and plrts of BRUMI)C. rice lands are not properly leveled to give 
maximum return in terms o) iclds anid Cllicicc Of)Iushandry practices. 
There are also problem soils such as peat oil both IRULMIEIC and 
Mexlersficld. Nlore research is inCCCl to adapt appropriate varieties to 
properly utiliic these areas. 

The price of1.S0.25/lb paid to farmers for padd' has remained 
uncha nged for the last livc ytears a[d is no\\'Under revicw. Most probably 
the price will increase. offering an incentive for increased production on 
more private lands. 

Future of the Rice Industry 

The government policy on rice isto increase prOtdUCtin to sell-sufficiCncy. 
This entails meeting a target of approximately 60,00) tons of rice annually. 

At present rice yields on the major projects average 3000 lb/acre (3369 
kg/ha) per crop of paddy. It has been shown that with improved 
technoloy such as land leveling, a target of 4000 lb/acre (4500 kg/ha) per 
crop of paddy can be achieved in the near future. At Meylersfield 6300 
lb/acre (7076 kg/ha) has been achieved. To obtain an average of 4000 
lb/acre and a final production of 60,000 tons an area of 10,117 ha is 
necessary, assuming a 60 percent recovery of milled rice and two crops a 
year on the same land area. 

Land is now the most limiting of the components of production. New 
areas with available water and potential for rice cultivation are: 3439 oa in 
St. Elizabeth (BRUMDEC at ,1private); 688 ha in St. Catherine (private 



80 Workshop on the Caribbean Cooperative Rice Research Network 

and Amity Hall); and 971 ha in Westmoreland (Meylersfield and private). 

The most important of these areas are in St. Elizabeth, the Lower Morass, 

and some lands of the Hollan Sugar Estate. It is estimated that 

approximately 2000 ha will be available for growing rice when this area is 

developed. More than two-thirds (7122 ha) of the land required to meet the 

present self-sufficiency target has therefore been identified along with its 

water supplies. 

a large scale also opens up the possibility forThe growing of rice on 
interesting crop rotations, especially with legume crops. Soybean seems to 

be the most promising of the legumes as it enjoys an assured market and 

requires similar equipment to that of rice. Being a legume, soybean will 

also enhance soil fertility in rice areas. However, soybean is best suited for 

large scale production. On small acreages, therefore, other legumes such as 

the red kidney bean will need to be used in the rotation. 

On the other land, .Jamaica has been growing vegetables for the North 

American winter market and could therefore grow them in rotation with 

rice and so enhance the profitability of the farms. 

Local rice production as an import substitute will save foreign exchange 
of growing rice locally is afor Jamaica. As the foreign exchange cost 

fraction of what it is to purchase rice from abroad, it is advisable that 

Jamaica aims at increasing its local rice production. 



Rice in Suriname* 

M. J. Idoe** 

The Republic of Suriname is situated on the northeast coast of South 

America between latitudes 2 and 6"north and longitudes 54" and 58" west. 

The climate is classified as wet equatorial with an average annual 

temperature of 270 C and an annual rainfall which ranges between 2000 

mm and 3000 mm. There are two rainy and two dry seasons. 

The total area of Suriname is 163,830 square kilometres, but only a very 

small portion of the coastal plains in the north is populated. The total 

estimated population is 400,000 with very mixed ethnic origins. 

Bauxite and rice are Suriname's principal export products. The Gross 

Domestic Product (GL)P) of Suriname is mainly dependent on the bauxite 

industry and because of several internal and externa! factors the growth of* 

GDP has nearly stopped at the moment. 

Agriculture is a very important sector of the Surinamese economy even 

though its importance has been declining over time. In 1953 agriculture 

contributed 20.1 percent of the total GDP and by 1971 this contribution 

had dropped to a low of 7 percent. Now it ranges between 8and 10 percent. 

Tihe G l)I) of the agricultural sector has increased from Sur.f.51 million' 

in 1973 to Sur.f. 108 million in 1978. Agriculturc is oiie of the most 

important sectors for generating employment. Although the number of 

people employed full time in agriculture has continuously declined since 

1973, the total amount is still more than double that of mining and bauxite 
together. 

In 1979 the agricultural sector cmploycd 19,600 people-most of whom 

were rice farmers. The production of rice, shrimps, bananas, and oil palm 

I%(w1 i 'c/o, I lCll i A I).Icad 1 C NI (,'OIIdll.(I I 'I lllI[t(m I dI lL iti W 'I I"1Up l I (IA
P.O(. Bhox 2hi, Nlcu\* Nitckec . Surlinme.,P'llant 1Ihectl' . l,e Rec.,calch and Ihicethng Stittion. 

1. 1 %dhiange title: Suir.f.3.33 UfSS1.00l. 
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are oriented mainly towards the export market. The value of agricultural 
export at current prices and its contribution to foreign exchange earnings 
have increased su bstanutial ly during the seventies. In 1970 agricultural 
exports ZCCOtmtCd for 01 4 percent (Sur.f 10.3 million or US$3.09 
million) oft he total exports. 1i\ 1979 its contribution rose to 17.4 percent 
(Surf.1I37.6 million ofr ISS41.32 million). 

General Status of the Rice Industry in Suriname 

In 1982 the total rice arca was about 41.t)00 hectares which were 
distributed, according to the siZe o01'holdings. as: 17,800 ha in small 
holdings (less thanl 12 ha): 2,200 ha in ntiddlIc-.sicd farms (12 to 50 ha); and 
20,000 ha in estate farming (more than 50 ha). 

The FoLu ultion lbr tle I)vcelpllCllt o1' M echa niZCd Agriculture in 
Suriname (SMI.). aIsemig \erfleIII entity, has the largest farm with an 
area ol I,10)0 hla. This Cntit \ produces nearly two crops of rice per year 
and in 1982 the aI ci ege \ icld per crop was about 4.5 t/ha. 

The pcroCess uiLhlciliti , such as drSc rs. silos, and mills are not in the 
hands fdthe small falrmfiers, hut ir'e normially in the hands of middlemen 
and rice Clorlters. Ihe SMl. is the only production unit which has all the 
processing and e\porting facilitics. 

Marketihig. Since 1919 Suriname has been self-sufficient in rice, export
ing the surplus to L'urope and the Caribbean region. The total exports of 
the different grades of rice for the period 1977-1981 are shown in Table 1. 
The different uses and respective quantities of rice during 1982 are 
presented in Table 2. 

Iawe I. Itice ,\lport%, Suriname, 1977-1981.
 

Year Quantity
 

1977 30,768 

1978 83,757 

1979) 69,799 

195t) 101,141 

S981 112,929
 

http:ISS41.32
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Table 2. Uses of rice production in Suriname, 1982. 

Use Grades Quantity 

() 

Exports Brown 93,388 
Milled and broken 26,989 

Local consumption Milled rice 34,200 
Industry 900 

Currently rice exports include brown, milled, broken, and parboiled rice 
grades. Exporting paddy is not permitted by the government. Per capita 
rice consumption i: 85 kg. 

The rice market is not well organized. Some millers have rice export 
licenses and operaL within the international market indep:iidently. This 
situation of course is not desirable and the government is trying to 
coordinate the rice exports. Probably in the near future the responsibility 
for rice exports wvill be taken over by the export organization SUREXCO 
(Suriname Export Company). Its members will include the government, 
private exporters, and farmers organizations. 

The most important market for Surinaine's milled rice is the E-uropean 
Economic Comnunity (I-tIC)in general and the Netherlands in particular. 

Government policies. The Suriname government is planning to increase 
the rice production area. At the moment there are being implemented three 
niajor projects totaling an area of aboLt 24,000 ha. Calculating by means 
ofanntual projections, in 1990 Suriname's total rice production area will be 
about 64,000 ha (Table 3). 

The principal development project is tle NIiIltipurpose Corantijn Canal. 
It has long-term plans to bring under cultivation 12,50(0 ha of new land and 
shall be part ol'a total rice operation that will include drying and milling 
facilities. Its objective will be to divide tle land into plots o an average size 
of 20 ha to be worked onl a cooperative basis. 

The second largest project is LOC located in the Commenwijne District 
and will cover 3300 ha.]'he Saranlacca District also plans to increase its 
rice production acreage from 3900 ha to 8300 ha. 

Financial status. Besides other problems rice production is Facing the 
very serious problem of production costs. The dropping of export prices is 
also causing further de.:lines of revenues for the rice sector. Small holders 
are in an especially bad position because of increasing production costs 
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Table 3: 	 Annual projection of the area and production of 
paddy rice In Suriname. 

Year 	 Area Production 
(ha) (t) 

1982 40,000 300,000 

42,250 338,800 

1984 44,600 357,100 

1985 47,150 376,900 

1983 

50,000 399,200 

1987 52,850 421,400 

1988 56,800 452,400 

1989 60,150 478,900 

1990 64,000 506,100 

1986 

Table 4. Net returns for three types of rice production units in Suriname. 

Item Values according to farm size (Sur.f.)a 

4 ha 24 ha 500 ha 

Costs 900 892 831 

Gross income 1140 1140 1426 

Net income 240' 248 595 

a. L-xchange rate: Sur.1.3.33 - JS$I.(HO. 

and a worsening economy at the farm level. Table 4 shows the net returns 

for the three types of rice farms: small farms, middle-sized farms, and 
estate farms. 

Rice Production Systems 

About 95 percent of the rice cultivation in Suriname is grown under 

irrigated conditions. In the interior of the country subsistence farmers 

produce rice under upland conditions. Most of the irrigation water used in 

the Nickerie District comes from the Nanni Swamp Reservoir by means of 

gravity. River water is also pumped up to flood the rice fields. 

Varieties and seed 1i, oduction. There are three commercial varieties at the 

moment-Camponi, Diwani, and Eloni (Table 5). Genetic and basic seeds 
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Table 5. 	 Major rice variclies at the Foundation for the D.evelopment of Mechanized 
Agriculture (SMI.) in Suriname, 1982-1983. 

YieldVariety 	 Release Area 
(year) ( 0ha) Iti/ht) 

4712 4.210Camponi 	 1974 

0540) 4.01)iwani 	 1976 

5509 4.3hEloni 	 1979 

16121 4.19lotal/:iverage 

SoUTLC: SNI5.. 

of these varieties are produced by tile breeding station. The production of 

certified and registered seed is not well organized. 

There is only one seed production station in Suriname, managed by tile 

SM L. However, there are some companies which sell rice :eed, but c, very 

poor quality because there "re it ) quality controls. The price for this kind 

of seed is about Sur.f.0.50 IL',S 1. I )/kgwhich is 15 cents lower than that 

of the SML. 

1:Sowing. IFarmers begin 1,, prepare their land for so%%ilig ts so, ;: tht1. 

rains start. There are two rainy seasons in Strine: the imain ,)ile r,.- ns in 

inid-April and lasts until the end of August and the second one begins in 

Decembcr and lasts until ilUl-i ebruary (Figure I). "Therearc, however, 

somee 'armers who (io not take into accottit the rain\ seasons and plant the 

year roUndI.hi,, obviously causes all kinds of problcms at harvest such as 

loW yields, poor quality, and the undterusC Of lacilitics for harvesting, 

transport, and dr vintg IcgailldICsS A'f their capaicities. Because therL is a 

shortage ol irrigation water, CSpccially in the SCcoitd season, a sowing rice 

schedule 	would be very hclplul 

All coinmercial rice flanting is doe by !irect sowing of prcgcrni mated 

seed and flooding the fields to0 a depth of'f a.bout 15 cm. Aft'r sowing the 

water is IrhaimeCd as soon as possible by building some channels, if 

necessary, 'roh tihe lower parts ,f I'c fields. 

Large estates use airplanes for sowing while small farmers sow 

nlanuallv. Normally aseed detnsity of 120 kg/ha is used, but when seed is of 

poor quality a higher density is recommetntlded. 

Fields are normally plowed and harrowed in the dry season using 

tractors which have cit her wheIels or tracks. 'possible the fields are plowed 

twice before flooding and then puddled witc: disc hat rows drawn by either 

http:roUndI.hi
http:Sur.f.0.50
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ii I 

Figure I. Calendar for double-cropping of rice in Suriname. 

wheeled or tracked tractors. To obtain a flat seedbed a heavy beam is 
drawn over the fields. If necessary, snails are controlled before sowing. 

Weed control, pests, and diseases. There are some very noxious grasses 
which are controlled with propanil (3 to 4 litrcs/ha). Red rice iscontrolled 
by repeated plowing. For broad-leaved weeds and sedges 2,4-1) amine (0.5 
to 1.0 litre/ha) is used. 

Insecticides are used for insect pests like Spodoptcra spp., IIld'ellia spp., 
Sogatod,.s spp., stem borers, and stink bugs. Spraying insecticides and 
herbicides is normally done by airplanes, but small farmers also use 
back-bomb sprayers and mist sprayers. The concentrations of the 
pesticides used in Suriname are tested by local research. 
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All fungus diseases known in Suriname have already been identified, but 

until now it has not been necessary to control them because the economic 

damage they cause is not high-the resistance of rice varieties to fungal 

diseases is normally stable. The "hoja blanca" disease isalso present but its 

incidence is not significant. Bacterial diseases are not known. 

Fertilization. For rice production ustrlIIInitrogen fertilizers only are 

used, especially urea. Experiments have indicated that there is little or no 

response to phosphorus anid potasiLInI applications. 

A total aniount of 25(0 to 300 kg/ha o1' urea is topdressed iII three 

applications. TIhe first application is broadcasted on drained fields. The 

second and the third applications are also broadcasted but under flooded 
to be broadcastedconditions. 'Ihe time ofI* application and the amount 

have been determined by long-term research. On large estates bwac',:asting 

is done by airplanes whilc small larrners broadcast by hand. 

Ilarvcsting, drying, and storage. I larvesting is normallN dlone 35 days 

alter flowering. when the grains have a moisture content of about 20 to 22 

percent. With the exception of upland rice, all rice is harvested with 

combine harvesters. I)uring the mechanization of rice production several 

brands to conibine harvesters were tried out and the most suitable brands 

for local conditions %\ereidcntifiCd. 

Two or three weeks before harvesting the fields must be drained, 

otherwvise tile ha1rvester miay slip or become ,tuck in tile mud. resulting in 

heavy har%est hlsses. I Ile harvested paddy, istransported in jute bags or in 

bulk Ito the drers. 

[Ihere are tko Itpes (ddrelrs-the bind dryer which islocally iiade and 

the column dll-er %k Ij.S.A. o)r (ierian'. The bindhich is imported Irori 
dryer works with a lowker vo and requires mioi111 than the coluriin'lumtle tilli 

dryer. l)iesel oill is norniall used in the burners.Thie paddy is dried to a 

nmoisture content of 13 to 14 percent. 

Aler dring the padd\ is st'red iin t o types of silos: one is flat and 

hnori/ornal %%itli a concrete Holoo aind the other is vertical, consisting of a 

cylindCr wili metal or concrete v\alls.,Storage insects are usually coll
trollled. 

Production costs. With the exception of land, labor, seed, and water all 

Labor in Suriname is extrenely expensive, conse-Inputs are imported. 
(Ileritly increasing production costs. Table 6 shows the production costs 

for th small Ifariier. The production costs for middle-sized farms are 

slightly lower while those for large-scale farming are the lowest. 
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la bl 6. 	 Production cout,per heclare for farni, ot aboul 24 
ha, .urinanc. 

Item 	 Cost 
(Sur.f,) : 

Land prcparition 125 

]larvesinlig 125 

Pcslicides 61 

IFcrtili/ers 90 

Io)tler ri naiiluel l 50 

Seed 71 

Labor 271 

La l. atlII 15 

VarioUS 	 70 

Iniresl 	 20 

1oiall 	 895 

J I \sh.hdiyc 1.. S111.1 1 11 I (I.0 

Water managemenh. Water is one of the most important factors in rice 
cultivation both for the physiological processes and for controlling weeds 
and pests. To obtain better water management the fields must be level. 
Timing is also very important and can be better achieved if farmers use 
individual pumps. 

There are two major water sources-the Nanni Reservoir which 
distributes water by gravity and the rivers from which water is pumped up. 
In the near luturc another water supply will be available through the 
Multipurpose Corantijn (anal Project. Water from the Corantijn River 
will be pumped LIp and guided through a canal of 65 km toward the rice 
areas of Nickeric. When this project isfinished 12,500 ha of rice land will be 
added to the present rice cultivation area. 

Rice Research 

Rice research used to be done on a small scale by the Agricultural 
Experiment Station at Paramaribo. This research, however, was often 
interrupted because of a lack of research workers. 

With the introduction of mechanization the SML focused its research 
activities on mechanized rice production of ! large scale. The results, 
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however, were also applicable to medium-sized and small farming. 

Research is conducted in two locations-the Prins Bernhard Polder (soils 

and fertilizers and breeding) and Wageningen (plant protection). From 

1970 research at the SML has been slightly reduced. 

In 1978 the government started a research project (POR) that was 

primarily directed toward small farming. 

At the moment there are not enough facilities available to set up a 

broad-based rice research program in Suriname. lowever, the breeding 

program and the research on plant protection are full' equipped. The best 

location for all rice research would be the Prins Bernhard Polder, where the 

rice research and breeding station of the SM L is located. The total area of 

the Polder is about 800 ha and there are some facilities alreadN available to 
begin a worthwhile research program. 

Because rice research in Suriname takes place in different locations and 

by different organ izations it is important to coordinate research under one 

single national rice research institution in order to achieve an efficient use 
of the available research capacity. II addition, there wonIld be better 

control of the overall operations for rice. fron tillage to marketing. At 

present a project is bcirn .,eveloped along these lines. 

There is also a project on rice secd prodUnti(l an0d its profits would 

cover the research costs, but no legislation has beei developed yet. 

One of the principal problemrs of establishing of a broad research 

progran is to find qualified personnel. Suci pCrsoiIncl ilI Suriname often 

leave the field of research because of' higher salaries offered by other 

employers. Foreign experts normally leae Suriname after acquiring the 

experience they sought. The Suriname government needs to raise the 
salaries of researchers if it is to keep them in its employ on a permanent 
basis. 



Rice in Trinidad and Tobago* 

Ronald Barrow and Roop Ganptu** 

Trinidad and Tobago is a country formed by two islands and is a member 

of the British Commonwealth with an estimated population of 1.2 million 

in 1983. The major ethnic groups in the population include East Indians 

and African descenlants. The educational level of the people is very high 

with less than I10percent illiteracy. 

f*oCuS Onl that island. 

Trinidad is located between latitudes 10"05' and 10"50 north and 
west and has all area of 1808 square miles 

Since most rice is grown in Trinidad, this work %i!l 

longitudes 61"00' and 61"55' 
(438,812 hectares). In 1972. 62.1 percent of the land was undcr forest and 

natural vegetation. 15.4 F'.'rcent Utnder tree crops, 12.4 percent under field 

cilops. al 10. 1percent were builh-tIp areas. The main tree crop was cacao 

(8.3 percent) while rice occupied 1.5 percent of the area. 

The nunher of people em ploed in agriculture decreased from 24 

percent in 197) to I I percent in 1980 (Figure I), probably because of the 

development of tlie oil industrV and the resulting increases in wages. 

General Status of the Rice Industry in Trinidad 

Rice growing in Trinidad has always been associated with small farmers 

(Table 1)of the East Indian ethnic group. Local production has been 

difficult to estimate accutately because most of* the rice produced is 

consumed at home. 

It has been estimated that 15 to 60 percent of' local production is 

consumled b thel'armer and his family and that tle contribution of locally 

produced rice to the total consumption changed from 45 percent ( 1363 t)in 

III, lI a~'t,119'11 d .14'ad hI,Iht , \\ .\I I)1t Im ,I illl 1 I Illlldad,ld 1I mpgt 

ison,.CentiralI[:xpcrimcnt(.cnlcno;aid RecarLhcr, CcreaID i 


Stalion. Celent). respccctl)i.
 
S i)irccltr.(cnIrai I:xpcrrncllt Station, 
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1954' to 22 percent (9000 t) in 1981. The decrease in production has been 
associated with the reduction of area planted which was approximately 
8000 ha in 1951 but 4535 ha in 198 1. Average yields have been estimated as 
ranging from 1.7 to 3.5 t/ha in 1981. 

Agricultural employment (.:;) 
30
 

20-


I0
01 ! I I I I I I 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
 

Years
 

Figure 1. 	 Number ofpeople employed in agriculture as a percentage ofall employees. 
Trinidad and Tobago. 1970-1980. 

Table 1. 	 I),trihulion oj rice farmer% and farm ,iie, in Trinidad, 1981. 

Couni 	 (ultn'atcd Rcgistercd Average larm Proportion 
arca larlrers si/ci la) ( ;) 
(hI ) (1io.) 

St. Patrick 1(14.5 2.496 0.65 36.7 
Caroml 1352.5 2.255 0(.1 29.8 
\ctorina 1092.6 1,933 (.57 24. I 
Nari.a. Ma aro 24N.9 581 0.45 5.5 
St. (icorge XM.6 211 0.40 2.0 
St. Andre%. St. l)a id X7.8 191 0.40 1.9 

I Ital/a crage 4534.9 706(7 0).51 11M 

SOURCE: 	 Nmstr If Agricultre. L.and and Food Production, Agricultural Planning 
[)visjllIa. 1981, 

I.llllJ , 	 11ul~ll (llgtpol. 1 5 .N l5 
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The main source of imported rice has been Guyana with whom Trinidad 
and Tobago signed, in 1962, a three-year rice importation agreement for 
1963-1965. The agreement has since been extended and renegotiated at 
different times. 

R;ice imports including bulk and packaged rice for the period 1973-1981 
are listed in Table 2. The value of rice imports increased from TT$27 
million (USS 11.25 million)- in 1978 to TT$37 million (USS 15.42 million) in 
1980 which represented 0.5 percent of total imports and ranked fourth on 
the list of imported food items after meat and neat products ( 1.4 percent), 
milk ((.9 percent), and wheat (0.8 percent). 

Local rice production u.Cd to be sent to more than 2(1( salill mills until 
1977 when the government decided to centrali/e rice milling ina big rice 
nill in Carisen Field near Chaguanas. This mill was bought from a 
Colombian smelting comparny and has a capacity o14 tons per hour. In the 
period 1977-1981 it processed in average o)f 125(0 t per year. A rice dryer 
with a capacit. f33.0 t/hr was also obtaincd but it has not been propcrly 
installed vet. 

The physical operation of the mill is the responsibilitN of' the Field 
Engineering )iision of the Ministr\ fAgriculttre. Paddy is delivered .o 
the mill by the Central Marketing Agenc. (MA) hich buys it from the%% 
farmers. The CMA has sccral trading brantches whCre paddy is delivered 
by the farmers in bags and is then transl-orted to intermediate storage 
facilities in Chaguaramas. 

In 198(0 farmers weore paid a guaranteed price f'ISI.21I (IJS$l.50)/kg 
and recentl\ this has been incrcased ItI11$1.900(Sr.$(f.82). Ilowvcer, there 
are complaints that pit\ inent takes t0o long after delivering the paddy and 
that CMA receives the paddy ()I on availabilit\ of storagc space. 

' ablc 2. Quanti% and alut of rit import.d b1.Irinidad and Inhao I973-1981. 

licil 1973 1975 17s t9,(0 9h 1 

Imports it) 29,4801 32.572 27.3310 1..5l 4(,.(,25 

Value II$ In 
thiitlalld%)}; 

29.1ioiil 29.,50 27.650 1.1 (10 2.12X 

1i.1 1N .

SOtJRCL: (ACISC.c I h.tlc ( tI) 

.1 I \thdwllgC I 1 2 411 oI 0i % 1 1 41 

, Htcpmui. 

2 1: (,N0iIVc rlc III 2411- I S Il 0(No 1lh41 

http:r.$(f.82
http:f'ISI.21
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to grantIn 1980 the Ministry of Industry and Commerce approved 

distributors a price ofT.$0. 7 3 (USS0.30)/kg. The Ministry also authorized 

a price of T1$(.73 (US-(.30)/kg for imported bulk rice and TT$1.52 

(US$0.63)/kg for imported packaged rice. The retail price of rice was fixed 

at TTS0.81 (US$0.33)/kg in 1980 and in 1982 it was increased toTT"I$1.30 

(US$0.54)/kg. 

can be seen that rice consumption isConsidering the prices quoted it 

highly subsidi/ed. Using the data from 198(0. estimating a rice yield of60 

of' TT$0.145 (US$0.06) for handling andpercent, and adding the cost 
processing, the total subsidy to the consumer amounts to TT$1.35 

(US$0.56)/kg. 

The present per capita consumption of' rice is approximately 45 kg, a 

level higher than the desired consumption levels. This is apparently due to 

the subsidized consumer price which results in t retail price being relatively 

cheaper than that for other locally grown crops intended to substitute rice 

as a major starch component in the local diet (Figure 2). 

StarchyPxHi 
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Figure 2. Average retailprice' ofstarchl.oods (sweetpotatoes,yams, plantains) andricein 

Trinidad and Tobago. 1976-1982. 
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The government of Trinidad and Tobago has been well aware of the 
importance of rice as a staple food for the people and the danger of 
depending on foreign supplies, particularly after the increase in price of 
imported rice in 1972-1973. Consequently it has been tiying to increase 
local rice production by the following ways: 

Increasing the arable land suitable hr paddy production by initiating 
some developmental works su,' as repairing and constructing 
drainage and irrigation facilities in the Caroni, Fishing Pond. and 
Nariva areas; 

Providing farmers with seeds of new and improved high-yielding rice 
varieties at the subsidized price o IT$0.62 (USSf0.25)/kg; 

Subsidizing land preparation costs b%operating a tractor pool at El 
Reposo-Sangre Grande and at Rio Claro at prices of i'$20.00 per 
acre (US$20.58/ha) f'Or plowi ng. TT1S5.0)0 per acre WJS$15.44/ha) 
for leveling, and 1TSI 5.00 per acre [JSS 15.44/ha.) for banking; 

Making tile CMA purchase rice at a minimum guaranteed price; 

Providing funds to the (aroni Rice Pilot IProJect to evaluate a highly 
mechanized rice-cropping sstcm; 

Establishing a Rice Conipan of TIrinidad in 1982 to promote and 
administer all aspects of rice production and marketing; and 

Provid,,g agricultural credit through the Agricultural Development 
Bank. 

i lowever, farmers' response to these measures has not met with 
expectations. 

Rice Production Systems 

Rice growing in Trinidad can be classified as rainfed lowland since 
planting is (lone during the wet season in flood-prone areas near swamps
(Figure 3). Most rice is transplanted from nurseries that are established at 
tile beginning of the rainy season (May, Figure 4) using about 113 kg/ha of' 
seed. Seedlings ire transplanted to puddled soil when they are 35-days old. 

The soils are mainly classified in groups Al (deep hydromorphic soils 
with restricted internal drainage) and A4 (deep alluvial soils with restricted 
internal drainage). 

http:i'$20.00


Swamps 

1. Caroni 
2. Manzinilla 
3. Narita 
4. Oropuche 
5. Roussillac 
6. Blanquizalcs 

Figure 3. Distribution of the rice crop in Trinidad. 1973. 
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Figure 4. Rainfall and rice cropping system in Trinidad. (Vertical bars indicate standard 
error.) 

The high clay content (swamp clay, sandy clay alluvial, and silty clay 

alluvial) and restricted drainage brings flooding during most of the 

cropping season. The fields are harvested in October to December when 

the soil is still saturated or flooded which, together with the likelihood of 

rains, causes delays in threshing-even after rice has been cut-and the 

delivery of fairly wet paddy to the mill. 

Being a traditional system of rainfed cultivation, most operations, with 

the exception of land preparation, require labor inputs. About 70 percent 

of the total cost of production isattributable to labor costs. Fertilizers and 

chemicals are not widely used and seeds of tested and improved cultivars 

and selections are at present used on about 35 percent of holdings. 
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The Ministry of Agricultuire supplies about 10 percent of the yearly seed 
needs. The farmers also use seeds from their own crops. The varieties 
currently being distributed are IR 5, IR 22, Dima, D 110, and local 
selections. Tall varieties are used because of the periodic floodings. On tile 
pilot farm at Caroni, two US.A.-developed varieties are being used. CICA 
4, a promising high-yield variety. had been distributed but was discon
tinued because of its susceptibility to blast disease 

There arc three main rice diseases which have appeared in all the major 
rice-growing areas: blast disease 'vricularia ortzae, leaf scald Rh'nchos
porium ortcate, and leaf smut lnt'lonta ortza,. 

The two major pests are the grasshopper ('onocephalus spp. and land 
ci ab,;. Sporadic attacks fnm stink bugs Ohalus spp. can cause damage to 
grains in the milk stage. 

During 1983 the estimated production cost was TT$7000 (US$2916.66)/ 
ha with an average yield of' 3925 kg/ha. 

Research and Development 

During the past tiree (lecadcs the Ministry of Agriculture's Crop Research 
l)ivisi ot, has supported an ongoing program which was and is constantly 
revised to meet current trends in rice production. The research programs 
and efforts are cooperative. invt lving different disciplines in tile Division, 
extension ser\ i.cs, and. to sonC extent. farmlers. 

Research pol ic\ hal,as its ma in objective, tle \eil-being of rice farmers 
which, in practical terms, means that research progranis serve to improve 
the farmers,' level of income and consequently their standard of living. 
Efforts are being directed i a inl\ twma rd the small rice farmer of swampy
lands. 

Current research is, therefore, by nature, applied and cc acentrates on 
two ar, ,i,the increase of production on small farms and the feasibility of 
large-scale fully-mechanized production. 

The primar ohb.ectixc of research for smuall farms is to effect a change 
froill traditional cultivat ion s. te ins to modern systems wherever they can 
he ad ptCd locally. These chainges involvc: the substitution of traditional 
varieties hx introduccd and tested varieties and selections; the application 
of improved planting mct hods including planting densities; tile use of 
fertilizers: the use of chiemicals for weed, pest, and disease control; the 
introductiom of small-scale equipment for harvesting and .ubsequent 

http:US$2916.66
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A poss:ble ahernative fr pronoting upland rice pioduction with a 

mininlil of capital intvestlntit is the rationalizatiot of the use ofexisting 
sugar cane lands or abandoned tree crop farms. This is ntot to forgo the 
reclamation of former swamp but would increase acreage faster withnkind 

fewer capital I'Csource.s. 

Active consideration is being given to the reluctance on tile part of 

rowers to revive production and to tile disinclination offormer c: 

v)t',,n'ei f'arllrs to CICI' rice nrodUction bcCaISe of the lower levels of 

profit con,1ijred with othet hod crops and other formls of production. 

Moreover, it appcals that this ma be attributable to a socioeconomic 

prohleml which \\as and still is,major factor in tie stagnation of local food 

crop prod uct ion. 

To allc\iatc this prcblctn it itenvisaged that a coooperative effort 

between research and C,tvnsion activities \will be developed to include tile 

sociological aspccts oIf1'0od crop p,'odt Cion. 

Constraints to Increased Rice Production 

and Research Approaches 

The main Colstraint 1t incrCased rice prodttctioin is that farmers are 

drif ting aA. from their land. This has resulted in a significant decrease of 

acreaces of rice and other food crops cultivation. Among the different 

I' s I'CVeI'Sc trend areact ions stiggcsted re portll to this the
 

imlprovenent of drainage and irrigation s) stems, the nrganization of land
 

tenuri. imlpro\ ing ( MA s efficienc, and finishing work on the r'ice mill.
 

Most reportt agree that if to contite. mechanilation isarice growng i,, 

llLst. I I oecr. arn si/e sccs to indicate that onrly with Small machinery 

scarce ald expen!,ive labor be solved. ThewiII tIle prchlenl ofLdCpending onll 

gtwvernlent has therefore initiated work on hand threshers and although 

they red tIcC appro\ilattCly one-third of the labor required lor harvesting, 

labor is still reqtiCd for,cutting and transporting the paddy under adverse 

w'orking, condition,. 

'I he ('aroni 1975 L.td. Rice Pilot Project is working on a highly 

mechani/ed operation which includes direct sowing and combining. 

Ilowever, this requires more research and trained person nel in tile short 

term. In Iflood-prole areas to necha ni/c h'arvesting would require tlie 

development ofl'atimetable that allows harvesting during tile drier mo'nths. 

[he possilbilit. of planting improved photoperiod-sensitive varieties is 

heing evaluated. 



101 
Rice in Trinidadand Tobago 

Doublc-cropping in the areas which can be irrigated and the evaluation 

of the feasibility of a ratoon crop may require further variety testing 
does not include rccentlybecause the germpiasm available to farmers 

developed high-yielding varieties. 

The training of both research aniid extension personnel has to be 
for incrCsCd prod uCtion Will-ncouraged because the work requi red 

more technical expertise than is presently available.demand in tuch 
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Caribbean Countries: Summary 
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region includes the group of islands scattered in theThe Caribbean 
the southern coast of the State of

Caribbean Sea which extends from 
America. There are three

Florida to the northern coast of South 

continental countries which, for historical reasons, are also considered as 

on the north coast of South
part of the Caribbean: Suriname and Guyana 

America and Belize in Central America. 

Language barriers have traditionally restricted collaboration among the 

different countries of the region. Tihe English-speaking countries have 

considerable experience in mutual collaborative activities whereas Dutch-, 

French-, and Spanish-speaking territories normally relate with countries 

outside the region. 

Econonic activity is dominated by mining and agriculture with the 

tourism sector representing an important source of foreign currency in 

some countries. The agricultural sector has been dominated by the sugar 

cane crop, particularly in the larger islands. 

traditional rice-growingAlthough not all the Caribbean countries are 
as a staple food. This report describes the 

areas, most do consume rice 
areas which include Belize,general characteristics of those rice-growing 

l-laiti, Jamaica, Suriname,Cuba, Dominican Republic, Guyana, and 

Trinidad and Tobago. It summarizes the pi'incipal constraints to increased 

productivity in the region. 

Rice Production and Marketing 

The area planted with rice varies considerably between different countries, 

ranging from a maximum of 146,000 hectares in Cuba to a minimum of 450 

I ropical (CIAI).and Subdirector of Research, 
( nslitant, (_erltrIntirrlacionI d de Agrculltura 

Santiago, I)minican Republic. NOv' Coordinator for 
lnhisituo superior tieAgriculura ISA). 

Colombia.
International Ricc-'letiig Program IIR'iP) for Latin America. CIAT, (ali. 



104 Workshop on the 'arihheanCoperan veRice Re.warch A'et cork 

ha in Jamaica (Table I). Most rice is irrigated although the 13,000 ha in 
Belize and Trinidad and Tobago are under upland and favorable rainfed 
systems. Large farms of over 100 ha are common only in Cuba and 
Suriname. In the rest ofthe countries rice is grown on small farms of6 ha or 
less. 

Differences in yield are also large, reflecting differences in ecosystems 
and experiences with rice growing. Cuba, Dominican Republic, Guyana, 
Haiti, and Suriname have been involved in rice cultivation since the 1930's. 
The case of' Haiti is special because the projects to develop infrastructure 
for rice cullivation are recent-which partly explains the low yield of 1.9 
t/ha. 

AIthough three of the Caribbean countries (Belize, Guyana, and 
Suriname) are rice exporters, the region as a whole is a net importer. 
During the period 1979-1982 the total consumption of rice in the region 
was 1.08 million tons of which 135,000 were net imports ('lable 2). 
However, the quantity of rice entering the region was much higher, 
because the largest exporter, Suriname, sold most of its rice to E'urope. 

In general rice farming is prohiable (Table3) although in some cases the 
cost and avilability of nmachinery and inputs result inhigh production 
costs. The cases of I elive (average farmer breaks even) and Trinidad and 
Tobago (average fIarmer loses money) should indicate the direction of any 

Table I. Ecosystems, area, producion, and yield of rice in the Caribbean countries, 
1979-1982. 

Area harxc tcd Productiontb Yield 
('olnlr Vcos.stcn a 

(ha in thousandsj it in thousands) (i/ha) 

Belie !pl, 1 3.00 8.0 2.6 
Cuba 1 I146.)00 454.0 3.1 
(Guyana I, RI 97.)))) 267.10 2.7 
I laili I, I Jpl 50.00 95.0 1.9 
t)oninican Rep 1.UpI 107.00 408.0 3.7 
Jarmaicac I 0.45 1.4 3.1 
Surina me 1 61.00 247.0 4.0 
Trinidad and RF. I 11)0.0 2)0.0 2.0 
Tobago 

Ioial/average 474.45 1500.4 

& 17pl- plunldI Irrigated; RI Raciied. 
b. I'add %. 
L. Data l.r 1983. 

SOh)RCI-S: Department ofAgriculture .etice.Annual Report. 1982. 
Ca,..i,J. 1984. CIAT IPR M,%ioi inCuba. 
Departaniecto de lomento Arrocero II)ominican Republic).
USDA. 1982. Foreign Agriculture Circular, FG-22-82. 

3.2 
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Table 2. population and movement of wshite rice in the Caribbean countries, 1979-1982. 

External Consumption 
tradea Total Per capitaPopulation 

(million) (t in thousands) (t il thousands) (kg)
Country 

014 3.40 22.660.15Belizeb 
Cuba 	 10.00 (19().25) 488.00 48.80 

5.60 (J.46) 277.20) 49.51)
Dominican Rep. 

1.75 73.75 96.25 128.33
Guyana 

5.30 114.51) 72.25 14.20
Haitic 

2.20 (47.50) 53.51) 24.32
Jamaica 

0.41 81.75 34.21) 85.51)
Surinamed 

1.21 (38.25) 51.75 43.12
Trinidad and 
Tobago 

25.60 (135,32) 1176.55 42.17
Total/average 

a. Parentheses indicate imports. 
b. Data for 1983 only. 

,car to >ear depending o1i ,aer avakllab'it.c. Imports vary rorm 
d. Data for consumption 1982 onls. 

SOURCES: 	 USDA. 1982. Forcign Agriculture Circular. FG-22-82.
 
Departamento de Foniento Arroccro (Dominican Rep.).
 
Department of Agriculture (Belize). Annual Report, 1982.
 

Table 3 Cost and selling prices per kilogram of paddy 

in the Caribbean countries. Averages for 1983. 

Country Costi 
(LJS$, kg) 

Minimum price 
(IJS$ kg) 

Belize 0.15 0.15 b 

Cuba 0.17 0.23 

Dominican Rep. 0.22 0.27 

Guyana 0.10 0.14c 

Haiti 0.34 0.37 

Jamaica 0.17 0.18 

Suriname 0.12 0.14 d 

Trinidad and 1.27 ).83 

Tobago 

a. Calculated, assuming average yield, as inTable I. 
Does not include land rent or financial costs. 

b. Minimum price for paddy with 18percent moisture. 
c. Price for grade B. 
d. Price for first quality. 
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regional research, that is, agronomic research should have a strong 
socioeconomic component. Marketing problems and high costs of ma
chinery and labor should be investigated to provide a base for agronomic 
research planning. The high production costs for Haiti arc part!y 
responsible for the low per capita consumption (Table 2) which suggest 
that cheaper rice would probably increase the demand. 

With the eycention of Haiti, Caribbean rice farmers sell their paddy 
through channels which guarantee a minimum price. in general, and 
because of the political sensitivity of the rice market, most countries have 
one or two agencies to buy and/or sell rice. In Belize the Marketing Board 
is the only agency authorized to market rice locally and because it buys 
paddy only at a maximum of 18 percent o!moisture there are harvesting 
delays and a reduction of grain quality 

Rice Production 

Both transplanting and direct seeding are found in the Caribbean (Table 
4). Most farmers prepare the land dry and then puddle the soil. Belize and 
Cuba sow dry seed ini dry soil-by broadcasting in Belize and with 
machinerN in Cuba. Belize and Trinidad and Tobago have several irrigated 
rice projec:s where herbicides and fertilizers are used, but most farmers in 
these countries do not use chemical inputs. 

On the whole, two crops per year is the goal, but problems of water, 
machinery availabilit', and weather normally limit production to three 
crops every two years I l:igure I ). Only Cit/vana and Suriname obtain two 
crops per year ald start their first crop in November and harvest their 
second cop in September to October (Figure I. A). Most problems 
associated which the first crop are due to lack of water at planting and/or 
to wet weather during harvesting. A delay in planting to as late as early
February would result in harvestin- during the rainy season (end of May). 

Cuba starts its first crop in mid-December (Figure I, B) because earlier 
plantings normally stiffer low temperature damages. In Cuba and 
Dominican Republic, if the first crop cannot be planted because of'water 
shortage, planting begins in March to April. 

Belize (upland rice) and Trinidad and Tobago (lowland rainfed rice) 
depend on rainfall for planting. Crops are established at the onset of the 
rainy season and harvested when the rains start decreasing (Figure 1, C). 

Most varieties used are semidwarfs which are either locally developed or 
selected from germplasm available from international research centers 



Common agronomic practices for rice in the Caribbean countries.Table 4. 

Beli7e Cuba Dominican Guyana Haiti Jamaica Suriname Trinidad and 
Republic Tobago

Practice 

Land preparation 
Mechanical, dry X X X X X X 

Mechanical, wet X X X X X X 

Hand X 	 X 

Planting 
Traisplanting X X X x
 

Dry seed X X
 
Pregerminated seed X X X X X
 

Weed control 
Herbicide X X 	 X X X X 

X X X X XHand 

Fertilization 
Complete X X X X X 

Nitrogen X X X X X X X 

Harvesting
 
Combine X X X X X
 

XX 	 X XHand 	 X 
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Figure 1. Rice cuLitiafion sptems in the Caribbean counIIies. 



109 Rice Cultivation ... Summary 

[CIAT or IRRI (International Rice Research Institute)] (Table 5). It 

should be pointed out that the varieties developed in the Caribbean 

countries are normally used by the countries where they were developed. 

The only exception is Diwani, released in Suriname and also used by 

Guyana. 

Seed multiplication is not very well organized in the region and, with the 

exception ofCuba and the Dominican Republic, legal regulations for seed 

Table 5. Major rice varieties planted in the Caribbean countries. 

Variety Typ a Country of origin Planted by 

Bluebonnet IT U.S.A. Belize 

Camponi SD Suriname Suriname 

Caribe I SD Thailand Cuba 

CICA 8 SD Colombia Belize, Jamaica, 
Dominican Republic 

Dawn IT U.S.A. Haiti 

Diwani SD Suriname Suriname, Guyana 

Eloni SD Suriname Suriname 

[it 5 SD Philippines Trinidad and 
Tobago 

IR 880 SD Philippines Cuba 

.1-104 S) Peru Cuba 

Juma 57 SD Dominican Republic Dominican Republic 

Juma 58 SD Dominican Republic Dominican Republic 

MCI-3 SD Taiwan Haiti 

Mingolo "T Dominican Republic Dominican Republic 

N SD Guyana Guyana 

Naylamp SD Peru Cuba 

Quisqucya SD Haiti Haiti 

Rustic SD Guyana Guyana 

Starbonnet IT U.S.A. Guyana, Haiti 

Tanioka SD Dominican Republic Dominican Republic 

a. IT = Improvcd tall; SD = Semidwarf; rr= Traditional tall. 
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certification are either lacking or not well defined. This intensifies red rice 
problems in Belize, Suriname, and Trinidad and Tobago. 

Rice Research and Extension 

There are two basic models for rice research and extension: in one model 
these activities are under the responsibility ofa semigovernment organiza
tion engaged in rice production and/or marketing; and in the other model 
a rice technical group is formed within the Ministry of Agriculture and 
includes development, research, and extension worl.ers. 

The first model is followed by Guyana, Haiti, Jamaica, and Suriname. 
The organizations responsible are, respectively, Guyana Rice Board 
(GRB), Organization for the Development of Artibonite Valley (ODVA). 
Black River Upper Morass Development Corpor: ,;on (BRUMDEC), and 
the Foundation for Mechanized Agriculture (SML). Guyana and Suriname 
are trying to reorganize their research program by, in the case of Guyana, 
establishing a national research institute which would include rice within 
its activities and, in the case of Suriname, organizing a national rice 
institute. 

The second model is followed by Cuba and the Dominican Republic. 
Although rice research is specifically carried out by Estaci6n Central de 
Investigaci6n Arrocera (ECIA) in Cuba and Centro de Investigaciones 
Arroceras (CEDIA) in the Dominican Republic, the organization within 
the Ministry of Agriculture permits constant interaction among all rice 
workers by either having the station under the Direcci6n de Arroz (Cuba) 
or concentrating all rice workers in the same place (Dominican Republic). 

Belize and Trinidad and Tobago do not have a rice research group as 
such. Belize has the British-run Toledo Research and Development Project 
(TRDP) which is engaged in rice research but its future is not very clear. In 
the past Big Falls Ranch (a private company) carried out rice research, but 
financial difficulties have severely reduced its contributions. 

Agricultural research in Trinidad and Tobago is very well organized but 
rice has not been a priority research area. Rice research has been carried 
out by the Cereal Division of the Central Station with very little personnel 
and resources. 

As far as research capability and experience are concerned, the 
Caribbean countries can be divided into two groups: those having an 
organized rice improvement program for more than ten years (Cuba, 
Dominican Republic, Guyana, and Suriname) and those beginning to 
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develop their research programs (Belize, Haiti, Jamaica, and Trinidad and 
Tobago). Within the first group Guyana is having problems maintaining 
its program, largely because ofstaff changes and lack of resources. Indeed, 
Guyana can be considered a special case as far as staff improvement is 
concerned.
 

Regional Constraints to Increased Production 
and Possible Solutions 

Agricultural production depends on several components which interact to 
bring higher crop output and farm profit. The impact cfimproved varieties 
depends on the other components of production. Research must therefore 
generate technologies suitable for present and projected infrastructures 
and consistent with farmers' experience. 

Many of the constraints for rice production in the Caribbean are 
infrastructural which cannot be overcome through research only. The 
major constraints of the region are related to the availability of water and 
machinery and to marketing policies. Some of these problems are country 
specific and should be dealt with as such. However, regional collaboration 
could contribute to increased rice yields by concentrating on the following 
activities: 

Seed production. Few countries of the Caribbean have functional seed 
legistation and trained personnel to ensure availability and good quality. 
Most of the red rice problems have isulted from low seed quality 
standards. Regional cooperation and training, technical advice on seed 
multiplication and red rice control methods can contribute to increased 
yields and quality without causing major changes in current agronomic 
practices. 

Agronomic research. Economic changes in the Caribbean are increasing 
the costs of rice production which therefore will require cheaper agronomic 
packages. Research on land preparation, weed control methods, fertiliza
tion, and harvesting equipment would reduce costs and increase yields per 
unit of land. 

Another area of agronomic research for increased yield per unit of land 
and time is the increase ofcropping intensity. Cuba, Dominican Republic, 
and Trinidad and Tobago have tried to increase the number of crops per 
year by reducing the variety cycle and by ratooning. The Dominican 
Republic has considerable experience with ratooning that should be shared 
with the other countries. 
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Germplasm evaluation. Although most varieties used in the region are of 

the improved type, it is possible to improve yield potential by selecting 
varieties with characieristics appropiate for each country with regard to 

cycle, quality, and tc'Liance to soil problems. Forexample, early-maturing 

cultivars would be of use to Cuba, Dominican Republic, and Jamaica. 

Improved photoperiod-sensitive varieties would be useful to Trinidad and 

Tobago and probably to Belize. Currently some countries harvest their rice 

under unfavorable conditions because of the use of late-maturing cultivars 

and/or delayed planting. 

Delayed harvesting or unfavorable conditions, differences in marketing 
preferences, and export requirements demand rice varieties with good 
milling yields even when harvested with very low moisture content. The 
:ases of Suriname and Guyana should be cited since their extra long grain 
varieties normally result in low milling 'ields. With the countries' expected 
area expansion and marketable surplus, they should make use of improved 
varieties having better milling quality. 

There vre two major soil problems in the Caribbean-salinity and 
organic soils. The germplasni available to Cuba, Dominican Republic, and 
Haiti should include materials tolerant to salinity, and germplasm destined 
for Jamaica should tolerate peat soils. 

For some countries regional activities could include specific crossing 
and collaboration in the screening of segregated populations. Countries 
like Belize, Cuba, Guyana, Hlaiti, and Trinidad and Tobago could make 
use of these regional crosses. 

Training. With the probable exception of Cuba and Dominican 
Republic, most countries lack trained rice researchers. Training re
searchers would ensure dynamic national programs and the capacity to 
carry out country-specific experiments. 

Researchers from Belize, Hlaiti, and Jamaica can be trained in courses 
organized by CIAT either in Colombia or in the Dominican Republic and 
Suriname. Researchers from Trinidad and Tobago can benefit more from 
training at IRRI where they can study rainfed lowland ecosystems. 

Training efforts for Cuba, Dominican Republic, and Suriname should 
concentrate on area-specific short-term training courses, particularly in 
the areas of breeding and weed control. Belize, Jamaica, and Trinidad and 
Tobago which are currently developing their rice industries, need addi
tional training efforts including onfarm training. 
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Belizean rict: workers would benefit from interchanges of experiences 
with Central Amnerican farmqrs. Jamaicans and Trinidadians should 
interact with Guyanese farmers and with Colombian and Dominican 
farmers if language barriers can be overcome. Intercountry sharing of 
agronomic experiences should be encouraged, particularly in machine ,y 
use and development. Regional meetings would help stimulate such 
interchange. 



Conclusions and Recommendations 
of the First Workshop 
on the Caribbean Cooperative Rice 
Research Network 

After careful discussion of the country repor " ,he summary, and the 
consequent proposals, tile participants of this First Workshop on the 
Caribbean Cooperative Rice Research Network concluded that a signifi
cant and well-cooidinated regional effort is needed in rice research in order 
to achieve national goals in rice production. Several countries in the ,'gion 
have both germplasm and technology to offer to other countries in the 
region an(d yet interaction is not occurring because of insufficient 
communication and lack of incentive. 

The workshop on agricultural research policies held ii, Port.-of-Spain, 
Trinidad and Tobago, in September 1987, recommended that collabera
tion among the countries of' the regi, i, nd with programs of international 
centers be devcloped by the creation of a cooperative Caribbean rice 
research network. The participants of this workshop fully endorsed such a 
recommendation and concluded that the network should be fully estab
lished as early as possible. 

Objectives of the Caribbean 
Cooperative Rice Research Network 

The primary objectives of the network should be: 

To strengthen national rice research programs; 

To stimulate cooperative research on common rice production 
problems; 

To facilitate the horizontal transfer of production and seed technol
ogy generated by participating institutions; 

To facilitate more effective cooperation and support from CIAT and 
IRRI (International Rice Research Institute) to national programs in 
the region; and 
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To facilitate technical cooperation between Caribbean countries as a 
means of promoting rice production. 

The above objectives will contrib tte to the development ofcomponents 

for new rice-production and seed technologies suitable for the ecological 

and economic condi!;mi,, existing in each production zone and rice

production system in the Caribbean. 

Stratv!, 

[he central strategy is not to replace but to augment national research 
programs and to improve their effectiveness through a cooperative effort. 
Each country is expected to conduct its own research according to national 
priorities and to contribute to research of regional interest. Network 
activities should be designed to provide technical support for national 
efforts, not to replace them. 

Activities 

It is recommended that the network's activities include: 

Coordination of rice research on common problems aiming, where 
appropriate, at a division of responsibilities among the participating 
programs; 

Germplasm testing through a series of coordinated trials designed 
for overcoming specific production constraints relevant to the 
Caribbean regions; 

Reinforcement of national research and extension programs by 
courses and inservice training on specific disciplines and techniques. 
These are to be coiuiucted in the region as well as at the international 
centers; 

Training in seed technology; 

Regional workshops and monitoring tours designed to improve 
communication and cooperation by addressing problems in rice 
productioi: common to the Caribbean region; and 

Exchange of documentation and information among participating 
countries. 

A recommended work plan for the network for the period 1985-1989 is 
presented in Tables 1, 2, and 3 which cover, respectively, the activities of 
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Table 1. 	 Areas for field research reco.amended for the Caribbean Cooperative Rice 

Research Netvork and proposed schedule of activities, 1985-1989. 

YearActivities 
1987 1989
1985 1986 1988 


Regional trials a
 
Germplasnt evaluation
 

X XObservational nurseriesb X X X 

Special nurseriesc X X X X X 

Agronomic trials
 
Weed control 
 X X X X 

X X X XNitrogen efficiencyd 

X X X XSmall-machinery testing 

to each country's needs,
 
and should include milling quality tests.
 

a. Nurseries 	 should be arranged according 

b. Includes early-maturing varictiea. 
c. Includes nurseries for salinity. 
d. With support from the International Fertilizer Development 	 Center (I1DC), U.S.A. 

Table 2. 	 Recommended training activities for the Caribbean Cooperative Rice Research 
Netisork, 1985-1989. 

Participants per yeara
Activities and country 


1985 1986 1988
1987 1989 

1. IncountrN coursesh 
Guyana 	 (in English) 10(4)
 

10(4)
Haiti 	 (in English) 
10(4)Jamaica Iin E-.nglish) 


Dominican Republicc (in Spanish) 10(4)
 
10(4)Cuba (in Spanish) 

2. Inservice training 
CIAT 	Rice Program 
Plant breeding 2 2 2 2 2 

3 3 3 3 3Agronomy 
Pathology and entomology I I I I I 

IRRI I I I I 

Project headquarters I 2 2 2 2 

CIAT Seed Unitd (in English) 4 3 

CIAT Seed Unit (in Spanish) 1 2 I 2 1 

3. 	Thesis research 
CIAT and IRRI 1 1 2 2 

The number preceding the parentheses indicates the number of participants from host country; the a. 
number expressed within the parentheses refers to participants from other countries. 

b. A minimum of 10 participants from the host country should attend. 
c, Regular country courses. 
d. Including monitoring tour. 

2 
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Table 3. Workshop and monitoring tours recommended for the Caribbean Rice Research 
Network, 1985-1989. 

Host Country to Year 

Activity country be visited 1985 1986 1987 1988 1989 

Workshop and 
monitoring tour 

Trinidad 
and Tobago 

Dominican 
Republic 

Guyana, 
Suriname 

Haiti, 
Jamaica 

X 

X 

IRTpa-Latin America 
Worksnop 

X X X 

Monitoring tour Panama, 
Cuba, Belize 

X 

a. ITRP: International Rice-Testing Program, Philippines. 

field research (nurseries and experiments in areas of germplasm testing, 
agronomic studies', and small-machinery testing), training (short-term 
technical training, postgraduate training), and workshops and monitoring 
tours. The work plan is based on the diagnosis of rice-production problems 
in the region as described by the country reports and the summary, and 
should be regarded a' , guideline, subject to modifications as needs arise. 

Organization 

In order to facilitate the organization and implementation of the network 
the workshop recommended the creation of a network technical advisory 
committee and the appointment of a regional rice scientist to act as 
network coordinator. 

Technical Advisory Committee (TAC). It is recommended that the 
committee consists of one representative from each participating country 
(with an alternate member) and one representative from each sponsoring 
agency. Its functions should include: 

Definition of priorities for regional rice research and training; 

Evaluation of and recommendations for the annual work plan for the 
network. Both activities should be developed by the regional rice 
scientist in consultation with the participants of the network; and 

I. Workshop participants acknowledge and welcome the IFDC (international Fertilizer Development 
Center) representative's pledge to contribute and support, through thc network, nitrogen-cfficiency 
trials in the countries of the region. 
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Definition of cooperation between countries in rice research and 

development, and definition of support between countries at the 

political level for regional rice research activities. 

This committee will meet once a year, during regional workshops, to 

carry out its functions and, in particular, to analyze the research programs 

and specific proposals for regional cooperation and to provide support for 

the network's activities. 

The Caribbean Regional Rice Scientist (CRRS). He should have full-time 

dedication to the network, should be bilingual, internationally recruited, 

and appointed as international staff in order to have the required freedom 

of movement within the region, and undertake the following duties: 

To organize meetings for the TAC and provide the support for its 

activities; 

To coordinate those experiments of regional interest supported by 

the network; 

To organize germplasm interchange among participating countries 

and from international centers and other institutions outside the 

region; 

To conduct research in support of national programs; 

To organize training courses, regional workshops, monitoring tours, 

and other supportive activities including socioeconomic studies; and 

To serve as liaison with rice programs outside the regiop, particularly 

with those of the internaticnal centers. 

Network Headquarters 

It is recommended that the regional rice scientist be based at the Centro de 

Arroceras (CEDIA) of the Dominican Republic. ThisInvestigaciones 
recommendation is based on: the central geographical location of the 

Dominican Republic; CEDIA's ongoing rice research program and the 

integration between its research, training, development, and seed produc

tion activities; tile diversity of environments and rice-cropping patterns 

found in the Dominican Republic; the infrastructure and scientific backup 

available at CEDIA; and the generous offer made by CEDIA to host the 

regional rice scientist and provide the required logistical support within its 

possibilities. 
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Regional Research 

In order for the regional rice scientist to carry out research of regional 
interest in collaboration with the host country institution, it is recom
mended that he be assisted by two graduate research assistants (one of 
whom may eventually be located in another country) and by the necessary 
labor and secretarial support. 

Financing 

In order to carry out the proposed network activities it is recommended 
that the sponsoring agencies UNECLAC (United Nations Economic 
Commission for latin America and the Caribbean, subregional headquar
ters for the Caribbean), CIAT, and IRRI develop a special project 
proposal to be presented to potential funding agencies, with CIAT acting 
as the executive agency. It is recommended that the project be developed 
for a minimum period of five yLars in order to cope with the nature of the 
present rice-production problems and national objectives. 
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Rice Researchers in the Caribbean Region
 

Country, research area, and number of rice researchers in the Caribbean countries. 

Research area 
Country Breeding Agronomy Soils Plant 

protection 
Others Total 

Belizea I I I I 4 

Cuba 12 7 15 12 5 51 

Dominican Republicb 5 2 3 4 10 24 

Guyanac 2 3 I 2 2 10 

Haiti I 1 I 2 5 

Jamaica I I 2 4 

Trinidad and Tobagod 1 1 3 5 

Suriname I I I I 4 

a. Includes "loledoRural Development Project (r)'P)and Caricom Farms. 
Only one from Ministry of Natural Resources. 

h. 	 Includes the ti c niembers of itperainenIt Chinese mission. 
c. 	Includes tm. lreigu coimultants. 

researlers of Carom (1975) Limited.d. hos included in"Others" arepart-time 

Academic degrees of rice researchers in the Caribbean countries. 

Countrya 1Ph1.D. b M.Sc. B.Sc. Total 

Cuba 9 0 42 51 

5 2 17 24Dominican Republic 

Guyana 2 5 3 10 

Haiti I I 4 5 

Jamaica I) () 4 4 

a. 	Information on the academic degrees tiresearchers from llehlie, Trinidad andTobago. and Suriname 
wa, notavailable. 

b. With the exception ofone Ph.D.from Cuba, the other Ph.Ds. work either part time oras consultants. 



List of Acronyms of Entities and Projects 
Involved in Rice Research and the Rice 
Industry of the Caribbean Region 

Regional Institutions 

Acronym Institution 

ADC 
BFR 
BRUMDEC 

CARIRI 

CCST 

Agricultural Development Corporation 
Big Falls Ranch 
Black River Upper Morass Development 

Corporation 
Caribbean Industrial Research 

Institute 
Caribbean Council for Science and 

CDCC 

CEDIA 

Technology 
Caribbean Development and 

Cooperation Committee 
Centro de Investigaciones Arroceras 

CENACA 

CES 

CMA 

CMA 

Centro Nacional de Capacitaci6n 
Arrocera 

Central Experiment Station, 
Centeno 

Agricultural Machinery Centre 
(transl. from French) 

Central Marketing Agency 

CRDA Centre de Recherche et Documentation 

DARNDR 
de I'Agriculture 

D~partement de I'Agriculture de 
Ressources Naturelles et de 

DFA 
D~veloppement 

Departamento de 
Rural 
Fomento Arrocero 

ECIA Estaci6n Central 
Arrocera 

de Investigaci6n 

Country 

Jamaica 
Belize 
Jamaica 

Trinidad and 
Tobago 

Trinidad and 
Tobago 

Dominican 
Republic 

Dominican 
Republic 

Trinidad and 
Tobago 

Haiti 

Trinidad and 
Tobago 

Haiti 

Haiti 

Dominican 
Republic 

Cuba 
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FAMV La Facult de I'Agronomie et 
Mdecine Vetrinaire, Univer

d'Etat d'Haiti 

de 
sit6 

GRB 
GUYSTAC 
lAD 

Guyana Rice Board 
Guyana State Corporation 
Instituto Agrario Dominicano 

INESPRE Instituto de Estabilizaci6n de Precios 

ISA Instituto Superior de Agricultura 

MMA/ADA Mahacia-Mahaicony-Abary Agricultural 
Development Authority 

MTA Misi6n Tcnica Agricola China 

ODVA Organisme de D~veloppement de la 
Valike d' Artibonite 

POR Applied Rice Research 
(transl. from Dutch) 

PROSEDOCA Poductora de Semillas Dominicanas C. 
por A. 

SML Foundation for the Development of 
Mechanized Agriculture (transl. 
from Dutch) 

SUREXCO Suriname Rice Exports Company 
TRDP Toledo Rural Development Project 

Extraregional Institutions 

AID Agency for International Development 
CIAT Centro Internacional de Agricultura 

Tropical 
FAO Food and Agriculture Organization 

of the United Nations 
IFDC International Fertilizer Development 

Center 
IICA Instituto Interamericano de 

Cooperaci6n para Ia Agricultura 
IRI International Research Institute 
IRRI International Rice Research Institute 
IRTP International Rice Testing Program 
UNECLAC United Nations Economic Commission 

for Latin America and the Caribbean 

Haiti 

Guyana 
Guyana 
Dominican 

Republic 
Dominican 

Republic 
Dominican 

Republic 
Guyana 

Dominican 
Republic 

Haiti 

Suriname 

Dominican 
Republic 

Suriname 

Suriname 
Belize 

U.S.A. 
Colombia 

Italy 
U.S.A. 

Costa Rica 

U.S. . 
Philip ines 
Philippines 

Chile 


