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Welcome Address

Norberto A. Quezada*

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 Institute it is an honor that our campus was chosen for
holding the Workshop and I want 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 because 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 proud of working with the Centro de Investigaciones
Arroceras (CEDIA) in the arcas of plant breeding, food technology, and
rice production economics. Because rice is the most important food cropin
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, | 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 fecling of good will as was shown iniits
preparation.

*  Director, Instituto Superior de Agricultura (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 people, 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 satisty local demand without having to import, the Dominican
Government implemented ambitious plans in the area of research and
technology transter which have allowed the country to reach the goal of
self-sufficiency during the pact 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
pericd increased only 9 percent. These figures show that yields have
increased sigaificantly 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 arca in which work has been carried out since
1962), the transter of new technologies, the promotion 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 <upply and
distribution system for machinery, implements, and other agricultural

* Undersceretary of Research, Extension and Traiming, Secretaria de Estado de Agncultura, Donunican
Republic.
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mputs for rice cultivation; and that the Agricultural Bank ol the
Deminican Republic devoted 77.6 percent of its loans to rice cultivation.

These figures are necessary for understanding the importance of rice
production improvement for the country and the Dominician government.
The major objective of the government is to consolidate the infrastructure
of rice production in order to ensure a national supply of rice capable of
satistying the demand of the Dominican people and settling the political
discussion over the desirability of rice imports.

This is a particularly bright occasion. Bright because by starting this
Workshop on the Caribbean Cooperative Pice Research Network, weare
complying with the mandate of a similar activity held in Port-of-Spain,
Trinidad and Tobzgo. 1983, On that occasion the directors of
agricultural research of the member countries of the Commitiee for
Development and Cooperation in the Caribbearn (CDCC) recommended
the creation of a network (o facilitate cooperative research in areas of
commaon interest, stressing that rescarch cooperation should be given high
priority.

We open this Workshop and welcome the participation of representa-
tives from member countries of CIPCC, thatis, rice specialists from Belize,
Cuba, Dominican Republic, Guyana, Haiti, Jamaica, Suriname, and
Trinidad and Tobago. The major objectives of this Workshop are to
present detailed proposatls for the guidance of cooperative activiticsandto
present specific policy measures necessary for their implementation
according to the guidelines given by the United Nations Economic
Commission Tor Latin America and the Canbbean (UNECLAC) whose
regional headquarters are in Port-of-Spain, Trinidad and Tobago.
UNECLACs guidelines are not mere whims of some specialists but are the
results of detailed tield studies on rice research conducted in cach rice-
producing country within the geographical area of the CDCC.

Those analyvtical studies, 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 **Concentracion Nacional™ government,
the Sccretaria de Estado de Agricultura, and in my own name, I welcome
all the professionals and rice specialists to the hospitable Dominican land.
I would also like 10 take advantage of thiz 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 Internacional 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 carly maturity.

Please receive the watin 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 cach one of our countries.

Thank you.
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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, 1 would like to express our thanks to the government of the
Dominican Republic and to the administration of the Instituto Superior de
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 Rescarch Institute, the
Secretaria de Estado de Agricultura, the Instituto Superior de Agricultura
of the Dominican Republic, and the Caribbean Regional Headquarters of
the United Nations Economic Commission for Latin America and the
Caribbean.

The realization of this meeting bripgs 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 irterest, and to facilitate consultations and exchange of informa-
tion between sciendsts. The facts that all the rice-producing countries of
the Caribbean should 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
(UNECLAC), Caribbean Regional Headqguarters, Trinidad and Tobago.
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The importance of rice in the dict 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 for cooperation in rice research which
will address and help solve the existing constraints to rice production in the
Caribbean.



Rice in Belize

Eulalio Garcla*

Belize is a young country located in the northeastern tip of Central
America, between Mexico and Guatemala, With a population of only
150,000 people and an area of 23,000 square kilometres, the country is
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.
Sugar canc is the major crop and mainstay of the Belizean economy—
accounting for over half of the total export earnings and for about one-
fourth of the cultivated area (Table ).

Table 1. Major crops and urea (ha) planted, Belize, 1982,

Crop Arca
Sugar cane 25,091
Maize 11,125
Citrus 4,452
Rice 3,310
Beans 2,833
Bananas . 647

SOURCE: Ministry of Natural Resources, Department of Agrniculture,
Annual Report, 1952,

Maize and rice are the major cereal crops grown in Belize. Bothare 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 Qfficer, Ministry of Natural Resources, Department of Agriculture, Belmopan, |
Belize.
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General Status of the Rice Industry in Belize

Rice is grown throughout Belize—particularly in Toledo District where 43
percent of the total rice crop was grown in 1982 (Table 2). In that year the
total rice arca was 310 ha and the average vield was 2,44 ton per hectare.

With the exception of Big Falls Ranch—a large irrigated rice project—
rice in Belize is grown under the upland system on small farms,

In 1982 the rice arca decercased because ol a reduction in the area planted
i Big Falls Ranch (Table 3). This project has had financial constraints and
its future role is not very clear at present,

Except for the rice produced by Big FFalls Ranch which is milled on the
sanch and destined mainly for the external market, the marketing of rice is
channeled through the Belize Marketing Board. The Board purchases rice
paddy at a maximum [8-pereent moisture and pays premium prices for
paddy with lower moisture contents (Table 4). There is a 1 pereent
deduction for any paddy with more than 7 percent dirt and foreign matter.

Table 2. Rice arca (ha) and yicld (t7ha) in the different
districts and in Big Falls Ranch, Belize, 1982,

District o Ranch Arca Yield
Corozal 123 2.21
Orunge Walk 121 1.oR
Belize 121 .88
Cavo 136 1.67
Stann Crecek 259 2.02
Toledo 1416 208
Big Falls Ranch 1134 K
Total/average 330 2.44

SOURCE: Ministiy ot Nitural Resowces, Department ot Agniculure,
Annual Report, 1982,

Table 3. Total rice area (ha) in the districts and in Big Falls
Ranch, Belize, 1979-1982,

Year Districts Big Falls Ranch Total
1979 1740 1052 2792
1980 1943 1295 3278
1981 2145 1821 3966
1982 2176 [WRE) 3310

Average 2001 1325 3336
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Paddy bas to be delivered by the farmers 1o the Board's centers in Punta
Gorda, Big Falls, Toledo, Belmopan, and Belize City, If the rice is
delivered elsewhere, tarmers are charged $B0.02 (US$0.01) per pouad for
freight and handling. The maximum premium price paid to producers is
$B0.26 (US$0.13)/1b.

The Belize Marketing Board sells milled rice at a price of $80.50/1b.
Tabie 5 shows the amount of rice purchased and sold by the Marketing
Board during the period 1981-1983. A reduction can be seen in the amount
of rice sold by the Marketing Board, decreasing from 1503.3 t in 1981 10
763.4 tin 1983, Because per capita rice consuniption continues to be 22,7
Kilogram per year it appears that people are buving their rice from other
sources. It is thought that there has been an increase in demand for
Mexican rice, particularly after the devaluation of the Mexican currency
which has made Mexican rice cheaper to import,

Table 4. Prices (in B} per kilogram for rice paddy ae-
cording to percent of moisture content, Belize
Marketing Board, 1983,

Moisture content Price ($B)2
18.0 0.308
179 - 17.0 0.352
169 - 16.0 (.396
159 - 150 0.440
149 - 14.0 0.484
139 - 10 0.528

i bBachange rate: SB2.00 D'SST.00 (Nov. 19%4).

SOURCE: Belize Murketing Board.

Table 5. Rice purchased andsold (t) by the Belize Marketing
Board, 1981-1983.

Year Paddy purchased Milled rice sold
19%1 21209 1503.3
1982 2841.4 9323
1983 IR71.7 763.4

SOURCE: Belize Ma. Leting Board.
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Rice Production Systems

Irrigated rice in Belize is restricted to Big Falls Ranch. The country has
great potential to produce upland rice because of its rainfall pattern. Total
rainfall increases from north to south (IFigares 1 and 2), wich a rainy season
trom June to November,

Upland rice in Belize is currently either grown under the milpa system by
the Mayas or mechanized. Under the milpa system rice is plantedasa cash
crop and the Mayas rarely catit. Milpa rice represents about one-fourth of
the total rice produced in Belize and is regarded as the best quality rice
produced in the country.

The milpa system is described by the Mavas as a piece of bushland,
cleared and burnt, planted with maize, foilowed by a crop of beans in the
dry season, and then allowed o return to bushland.

The milpa is started in January with a clearing of the forest. After the
undergrowth has been dried for one or two months, the area is burnt
between the end of April and the first part of May. The Maya farmer
normally clears 2.8 ha of which 2 ha are planted with maize and 0.8 ha with
rice.

Planting begins by mid-May by making a hole witha stick and throw.ng
the seeds into it. The seeds used are saved from the previous cropand ithas
been estimated by the Toledo Rural Development Project (TRDP) that a
plartingdensity ot 27 kgZha ot seed 1s used. Old American varietiessuch as
“Blucbonnet 307 are commonly used.

All cultural practices are done by hand although some farmers use hand
threshers provided by the Department of Agriculture. The cropping
calendar and production costs are shown in IFigure 3and Table A Itcanbe
noticed that havesting begins in September when rainfalbis still high. Such
conditions affect the moisture content of the grain wt harvest which in its
turn affects the selling price.

As indicated in Table 6, production costs are estimaied as $B496.59
(UISS248.09)7ha. With an average productivity of 2 t/ha the cost to
produce a kg of paddy is $B0.25 (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 (US$0.07)/1b or
$B0.308 (USS0.15/kg.
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Mechanized upland rice is being encouraged by the government in order
lo take advantage of the large extents of uncultivated areas and good
climatic conditions, This tvpe of cropping system would put the country in

a rice-exporting position-—~prebably exporting to the Caribbean rice
market. Mechanized rice farms are larger than milpa farms, having an

average size of 40 ha.
The cropping calendar is similar to that tollowed by the milpa system,
but activities such as clearing, planting, and harvesting are mechanized,
and inputs such as fertilizers, herbicides, and insecticides are used.
In Toledo District the machinery used is usually hired from the
n

Department of Agriculture at subsidiz~d prices. Charges per hectare range
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Table 6. Costs of production per heetare of milpa rice in Toledo District, Belize, 1983.

Activity Days Time Rate/hr Cost#
(hr) ($8)4 (SB) (USS)
Clearing 15 90 1.13 101.70 50.85
Burning | 6 1.13 60.78 339
Planting
Seedb 9.45 472
Sowing 13 78 1.13 88.14 44.07
Weeding/surveitlance 3 8 [AR] 20 34 10.17
Muaintenance of field 2 12 1.13 13.56 6.78
Harvest 13 91 1.88 171.08 85.54
Transport 4 28 1.88 52.64 20.32
Threshing 1.5 10.5 .88 19.74 9.87
Sale I 7 1.88 13.16 6.58
Total 5318 40.5 496.59 244.29

a Exchange rate: SB2O0O = LSSLOO (Nov. T98d).
b, 27hgp/ha, SBO.3S/kg.

SOURCE: tcononue Anabysis ol Lowland Farming Systems. 1Toledo Rural Deselopment Project, 1983,

from $B740 (USS$370) to SBI480 (US$740) for land clearing, $B110
(US$55) for plowing: $B69 (US$34.50) for harrowing; and SB110 (US$55)
for harvesting. These charges are estimates, assuming average efficiency
since services are charged per hour,

Table 7 shows costs of production tor farmer Adolto E. Norales of
Punta Gorda, Toledo, and indicates that toral costs were $B1293.34
(US$646.67)/ha of which about 50 percent were machinery charges. The
farmer produccd 3500 Ib/acre (3900 kg/ha), that is, he produced a kg of
paddy at the cost of $B0.33 (USS$0.16). In order to make a profit he would
have to sell paddy with a maximum moisture content of 17.9 percent at
$B0.16 (USS0.08)/1b, or $B0.352 (US$0.176)/kg. To do that harvesting
would have to be delayed. thus bringing problems of shattering and weeds.

Most furmers 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 picce 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 uplaud rice in Toledo District,
Belize, 1983.9
Activity Costb
($B) (USS)

Land clearingt 370.00 185.00
Land preparation

Plowing 110.00 55.00

Harrowing 69.00 34.50
Planting

Sced (90 kg at $SBLOOVkg) 90.00 45.00

Sowing and covering 29.80 14.90
Weed control

Propaml (2.5 gal) 140.00 70.00

2,4-D (1 gal) 36.00 18.00
Fertilizer 103.78 51.89
Insecticide 43.24 21.62
Hand labor 9.26 4.63
Harvesting

Combine 110.00 55.00

Hand labor 148.26 74.13

Bags 6.00 3.00
Transport 2KR.00 14.00
Total 1293.34 646.67

4. Costs for tarmer Adolto k. Norales, Secretary, Gram Growers Associaton, Funta Gorda, Toledo.
b. bchange rate: $B2.00 - USS1.00 (Nov. 1984).
¢. Calculated tor land use for three years,

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
to develop technology for the lowlands of Toledo in order to attract
farmers from the uplands. This initial objective has changed to that of
improving boih the milpa and mechanized upland systems with emphasis
on red rice control. The staff of TRDP is composed mainly of British
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
Guyanesc agronomist is conducting rice resea. ch, but as he must also carry
out research on crops other than rice, rice research is vety limited.

There is no rice extension service as such, although there is interest for
locating a rice extension agent in Toledo. To date technology transfer to
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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 infestation caused by poor seed quality is one of the major
constraints to increased rice production, particularly it the preduct is
aimed for the external market. 1 seed quality is not improved new rice
fields run the risk of being contaminated by red rice.

The marketing ssstem and, in partucular, the moisture-content re-
quirements contribute to poor milling performance and to increased weed
infestations in the frields and in commercialized rice. The drving, milling,
and storage capacities of the Belize Maiketing Board need to be increased
in order to encourage rice production and exportation,

The use ot asingle varety (CICA 8) and/Zor varieties of the same cvele
causes a glut at harvest ume and consequently harvesting under poor
conditions. Germplasm evaluation s needed to adenuty varicties with
different maturity eyvcles, higher vield potenual, and which could be
harvested in the drver months,

The Department of Agriculture has recognized that there s a lack of
trained st for supporting imncreases inoriee larnung. At least two
agronomists are needed to be tramed i both rescarch and production,
Regional colluboration could help to overcome this and other above-
mersioned constraints—in particular, the identification ot germplasm
stited to Belizean ccological, chmatic, and tarming conditions.



Rice in Cuba

Alfrede Guiiérrez Yanis and José Martinez Grillo*

Cubaislocated in the Caribbean and is the largestisland of the region with
an area of 114.000 square kilometres. Agriculture is one of the most
important sectors of the country’s cconomy: rice is one of the most popular
cereals in the Cuban diet and is grown for local consumption. It is a
profitable crop and the production costs per ton of paddy rice are
estimated at Cub$140 to Cub$150",

General Status of the Rice Industry in Cuba

The pohiey tor the deselopment of the rice industry is based on improving
rice production by increasing the vields. See Table |Hor information about
arca, production. productivits, and industrial vields during 1981 and 1982,
and Table 2 for mitling vields in 1981 and 1982, The harvested rice is
handled and milled by the branches of the Ministry of Food Industry.

There are three ministries imvolved in rice production and marketing:
Agrictlture, Food, and Internal Commerce. The Ministry of Agriculture
produces the rice and sells it to the Ministry of Food which turns itover to
the processing plants ata selling price ot Cub$206/t. This price is corrected
after milhing, depending on the content of whole grains and broken grains,
The Ministry of Food sells the milled rice to the Ministry of Internal
Commerce which in turn sells it to the consumers at a price of Cub$0.52 per
kitogram.

Rice Production Systems

Rice-growing arcas are lozated in the southern part of the provinees of
Pinar del Rio. La Habuna. Matanszas, St Spiritus, Camagiiey, and

* Diector Insttuto de hinvesteraaon de Venoz Hasana, Cubacand Otheer, Disecaon Naaonal de Atros,
Mumstenio de o Spruliuna, Hivaa, respedinely

o schange tate Cubs oo U SsETHiNoy tasd)
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Table 1. Rice area, production, and productivity, Cuba,

Year Arca harvested Production Yield

tha in thousands) (t in thousands) (t/ha)
19K81 135.0 460.9 RRR]
19382 130.0 519.8 178

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

Cuba.
Yield (40)
Year Milled rice Whole grain Broken grain
1981 66.7 519 14.8
19582 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 rice-planting calendar in the western provinces is from
December to July and in the castern 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).

Table 2 Effect of the month of planting on rice crop cycle, Cuba,

Planting penod Gernination period Cycle from
(days) germination to
harvest (days)

December-February 12-15 155
March-Apnl 10 140

May-August 7 125
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Varieties and sced production. There are four varicties grown com-
mercially in the country: J-104, IR 880, Caribe 1, and Naylamp. All are
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 program 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, cach 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.

The certification of each seed category and the supervision of cach arca
of production is the responsibility of a group of specialists who are the
counterparts of those specialists producing the sceds.

Land preparation. There are four methods used in land preparation—
each of them with different objectives. They are dry, dry-disinfection,
dry-puddling. and puddling-double-cropping. They represent 50, 20, 20,
and 10 percent of the rice-production arca respectively.

Dry-land preparation is used to assure plant establishment during the
dry scason. It gives the highest vields. This method involves  surface
harrowing (except in arcas where weed populations are dense enough to
require plowing), cross harrowing. a pplication of fertilizers, and smooth-
ing and compacting the land witha roller betore and atter sowing. Sowing
is done by drills in cross form.

Dry-disinfection land preparition is used m arcas heavily infested by
varictal mistures or highly competitive weeds. Land is prepared dry and
levies are built. Weeds are induced to germinate by irrigation or rain and
then are controlled by nonsclective herbicides. Seeds are broadeasted over
clear water. '

Dry-puddling land preparation is used to assure plant establishment
during the wet season. During the dry scason dry plowing. fertilization,
and the construction of levies are carried out. During the wet season the
fields are flooded and the soil s continuously puddled to control the weeds
and 10 level the fields. Seed is broadeasted over standing water.

Puddling-double-cropping is the method applied to allow a second crop
during the vear 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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Sowing. The methods used for sowing are by mechanized drills in dry
prepared areas and by acrial broadeasting in arcas prepared by the dry-
disintection, dry-puddling. and puddling-double-cropping methods.

Weed control, pests, and discases. Weed control is preemergent for
aggressive grasses and postemergent for grasses, Ciperaceae, and broad-
leaved weeds. Albappheations are acrial. Qualitied personnel constantly
montitor the incidence of discases and pests by means-of inspections and
samples of insect populations. They also determine the need tor chemical
treatments, select the products and dosages to be applied. and evaluate the
effectiveness of the applications.

Fertilization. The requirements tor phosphorus (P), potassium (K). and
7ine (Zn) are established by using agrochemical cartograms for cach
rice-producing arca. Nurogen (N) dosages are recommended according to
variety and are applicd in three applications.

Thetertilizers PUK Cand Znare broadeasted and incorporated to the soil
priortosowing. Indry land-preparation this application also includes the
first portion of N, LFor the other land preparation methods., the first
apphcation of N s applied five days after germination. The last two
applications o Noare applicd at maximum tillering and at panicle
iniiation.

Irrigation and drainage. Water consumption per hectare is estimated at
15.000 cubic metres. Water management is achieved by wrigating for
germination during 24 10 36 hours, draining 24 hours after irrigation, using
water tlushings according to soil moisture until plant height permits
flooding. and permanent Nooding until harvesting,

Harvesting and storage. Rice is harvested according to grain moisture,
variety. and i accordance with recommendations from researchers. The
besttime to harvest usually oceurs 35 days atter 50 pereent flowering. The
harvested paddy is sent to driers where moisture is reduced 1o 12,5 percent.
After dryving the gramn s either stored or milled.

Research and Extension

Rice rescarch is carried out in a central station and three experiment
stations. The institutions involved are the Ministry of Agriculture, the
Ministry for Higher Education, and the Academy of Sciences. Rescarch
personnel consists of 40 professionals in different 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 rescarch projects include:

The improvement of varieties through hybridization and selection in
order to identify those with carly to intermediate maturity cycles.,
resistance to pests ind discases. good cooking and milling qualitics, and
adaptability to agroclimatic conditions;

Determination of the most appropriate agronomic practices for the
commercial production of the most promising varieties;

Pesticide testing:

Rationalization of land preparation and sowing practices;

Integrated control of Sogatodes:

Determination of levels of dumage caused by inseets and their control;
Improvement ol water management practices:

Crop rotation: and

Use of organic matter for soil improvement.
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Rice in Dominican Republic

Jesiis Vargas Medina and Federico Cuevas Pérez*

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 17°30" and 20°00" north and longitudes 68°30’
and 72°00" west, with an area of 48,000 square kilometres.

The valuc of agricultural production in the country increased by 25.7
percent to RD$100 million (US$33.9 mil'ion)" during the period 1975-
1981. However, its share within the Gross Domestic Product (GDP)
decreased by 0.7 percent from 17.0 to 16.3 percent during the same period
(Table 1). Although its proportional contribution to the GDP is de-

Table 1. The proportion of agriculture in the Gross Domestic Product (GDP), Dominican
Republic, 1975-1981.

Year GDP (million of RDS§)? Proportion
Total Agriculture i
1975 2288.9 K83 17.0
1976 24229 417.3 17.1
1977 2564.6 426.3 16.6
1978 20199 445.0 17.0
1979 2745.6 444.3 16.2
1980 2899.1 464.6 160.0
1981 2996.3 488.1 16.3

a. Exchange rate: RD$2.95 = USS1.00 (Jan. 1985).
SOURCE: Sccretaria de Estado de Agricultura. Plan Operativo, 1982,

* Deputy Director, Centro de Investigaciones Arroceras (CEDIA), Juma, Bonao, Dontinican Republic;
and Deputy Director tor Research, Instituto Superior de Agricultura (ISA), Santiago, and Consultant,
Centro Internacional de Agricultura Tropical (CIAT), respectively.

1. Exchange rate: RD$2.95 = USSL.O0 (Jan, 1985).
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creasing, the agricultural sector continues to bea fundamental component
of the Dominican ecconomy.

The main crops planted in the country in 1980 are shown in Table 2.
Sugar cane occupied the largest land arca followed by coflee, cocoa, and in
fourth place. rice with 111,000 hectares.

Rice is @ very important crop in Dominican life, both cconomically and
nutritionally. lts cconomic importance is based on the fuacts that 84 percent
ol the crop is marketed and that the rice industry has a abor component of
80 pereent. In nutritional terms it provides 27 pereent of the calory intake
of families with a monthly income of RDS100 and who represent 45
pereent of the population.

Pable 2. Main crops and area planted, Dominican Republic,

1980,
Crop Area tha)
Sugar canedt 274300
Collee 157,250
Cocoa 116,173
Rice 111559
Beans 73,404
Plantam 33,4062
obaceo 19187

W AT tor sugar cane s that o 197

SOURCE. Secretatia de stado de Apnculiuna, Play Operatne 1982,

General Status of the Rice Industry in Dominican Republic

The rice crop has had a large increase during the period 1973-1 Y§2: thearea
harvested rose from 84,848 1o 103.030 ha and the average vield from 3.2210
3.91 t/ha Clable 3). ven with those increases inarea and vield, the country
failed to reach self=sutticiency during that period. In 1979 and 1980 it had
to import variable amounts of mitled rice (Table 4) to provide for increases
in population and per capita consumption. Per capita consumption wis
more than 50 kilograms of milled rice during those two years. However,
such a high increase could have been caused by i decrease in the supply of
rice’s substitutes in the Dominican diet such as plantains, cassava, and
sweet potato as a result of the eyelone “David™ in August 1979.
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Table 3. Area of paddy rice planted, its production and yield, Dominican Republic,
1973-1982.

Yeuar Arca Production Yield
(ha) (1 (w/ha)
1973 84,848 273801 322
1974 7:,105 241957 05
1975 72,327 234964 RIS
1976 91,837 294,281 320
(U 85,515 294,821 REE)
1978 91,823 328504 357
97y 100,628 REARRRE 379
1980 111.559 400,209 3.58
195l 111.308 99 127 3.5%
982 103,030 403,000 KR

SOURCE Departaménto de Fomento Aigocero, Domnucan Republic

Lable 4 Milled ricc supply and consumption, Dominican Republic, 1973-1982,
Yew Supph (1 Apparent Per ¢iita
Production  Impotation teitial consumpton  consumption
inventon (1) thy)
1973 175000 29,080 22589 2O8150 409
194 157.272 72500 AN KN 296,730 453
1975 182,027 49,500 43177 AL717 450
1976 191,283 RICAN 15,697 227,095 470
1977 191,634 64,474 3,207 242,636 4 7
1978 23507 10,473 44,679 208029 RIUN
1979 238,000 — 60,690 277937 324
1980 NETARTY JL374 30,753 299 297 hER
IPRY] 239433 62983 966 203920 47.3
1982 202,015 —_ NSNS0 200,109 449
(DAY — — 90,362 — —

SOURCE: Depattamenta de Famento Artocero,
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The current government policy is to reach rice self-sufticiency. 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 215349 1.

Since 1976 the Instituto de Estabilizacion de Precios (INESPRE) has
established silos in different parts ol the country . increasing the country’s
rice storage capacity, INESPRLE has a storage capacity of 85,000 .

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
under a monthly quota system. INESPRE sells milled rice through the
distribution channels, including the rice sold directly to the consumer in a
program of “Ventas Populares™. In June 1984, the minimum price for
paddy with 20 percent moisture and S pereent dirt matter was RDS34.79
(USST1.79) for 100 kg, The fixed price tor the consumer was RDS(0.84
(USS0.28)/kg of “natural grade rice™ which contains about 20 pereent of
broken grains.

Table 5. Number and capacity of rice mills in seven zones of the Dominican Republic, 1976.

Zone Clapacity

Alls Mithng Storage

(no.} (t/hr) ()
North central 19 3.2 36,459
Northwessd 19 0.8 RXNER
Northeast 18 20.3 34,3587
Central 20 13.9 24,586
East 19 5.0 5.633
Southwest 23 29.4 60,949
South ki 0.7 254
Total 127 137.3 25,349

o€ Inddudes Santago.

SOURCE: Departamento de Fomento Artocero.


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

Rice is grown throughout the country (Figure 1) with a greater concentra-
tion in zones located cast of La Vega City (about 50 percent)  und
northwest of Santiago de los Caballer: . tabout 25 percent). Rice farms
have an average size of 6.2 ha, Fifty ¢ roent of the arca s oceupied by
collective farms and farmers” associations orzanized under the Instituto
Agrario Dominicano (IAD). On the collective tarms the furmers perform
all the activities for rice cultivation together and share the benefits
generated by the tarms as a whole, On the other hand. m farmers’
associations, producers obtain credit, buy mputs, and market their rice
together. but cach farmer is directdy responsible tor the eificieney and
productivity of his land and receives profits according to his tand’s vield.

Credit is handled mainly by the Banco Agricola de la Repuabiica
Dominicana. This government bank gives credit to those rice farmers who
follow an investment plan. This plan includes several outlays for difterent
steps according 1o the development of the crop.

Varieties and seed production. Rice seeds are marketed according to the
steps indicated in Figure 20 The Centro de Investigaciones  Arroceras
(CEDILA) produces the basic seed and multiplies the varieties approvedfor
certitication up to the registered category. The Departamento de Fomento
Arrocero (D1 A) buvs all the registered seed and sells it to selected seed

producers and to seed-processing companies.

Seed producers obtain certificd sced and setl it to DEA who processes
and distributes it. Private seed-processing companies such as Productora
de Semitlas Dominicanas C. por A {PROSEDOCA) and Semillas Surenas
S.A., buy registered seed from DEA and seltitto affiliated seed producers
who in their turn produce certified seed. These certitied seeds are later
bought by the above-mentioned companies.

Lach step of seed multipheation and processing is controlied by seed
inspectors from DEAL the seed-processing compinies, and the Depart-
ment of Seeds (Seerctadiat of Agricubture).

In addition to marketing the varicties approved tor certification, the
DEA and sced companies sell seed of unauthorized varieties that are
demanded by the farmers. Inthis case, the seed is Tabeled “improved™ and
its marketing svstem includes the selling ot seeds to DFFA by the seed-
processing companics.


http:categ.or
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Figure 1. Rice areas. Dominican Republic, 1982.
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Figure 2. Production and distribution systems for rice seed in the Dominican Republic.
SOLRCE: Cuevas-Perez Federico. 1984, Costo de produccion de semilla de arroz en

Republica Dominicana. Instituto Superior de Agricultura.

The rice seed sold by the DEA i 1983 is shown in Table 6. A total ofeight
varieties were sold, of which five were approved for certification (Juma S8,
Juma 37, Juma 31 Tanioka, and IR-6). The varieties with the highest seed
demand were Juma 38, Juma 37. and Tanioka. The traditional variety
“Mingolo™ (the only variety o its kind in the formal seed market) was
tourth in sales with 276.8 1. all of which were sold during the lirst season
(November 1982 to April 1983).

Sowing. Recommended planting dates 1or vice are December to Murch
(spring crop) and May to July (winter crop). The respective harvesting
months are May 1o July and October to November (Figure 3). The spring
crop is larger than the winter crop because farmers who practice late
(April) plantings do not have the opportunity io plant a scecond crop.
Some of them follow the popular practice of taking advantage of the
regrowth for a second crop. locally called “retono™ (ratoon crop) Figure
4). The most popular variety for ratoonmg is Mingolo which purtly
explains why its seed is only sold during the fivst season.

Ninety-five pereent of Dominican rice is grown under irrigation.,

although a few zones of the country have a deficit of irrigation walter, Most
of the arca—about sixty percent—is transplanted by hand. In the past
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Table 6. Rice'seeds sold by Departamento de Fomento Arrocero according to variety and
season, Dominican Republic, 1983.

Variety Quantity by seasond(t) Total
First Second (1)
Juma 58 823.0 719.6 1543.2
Juma 57 1229.6 044 1534.0
Juma 51 111.2 8.0 119.2
Tanioka 658.8 266.9 925.7
Mingolo 27h.8 0.0 276.8
I5A-21b 77.8 115.6 1934
ISA-J0¢ 60.4 47.6 108.0
IR-6 21.0 9.0 30.0
Total 3259.2 14711 4730.3

a. Lirstseason from November to Apnl and second season from May to October.
h. CICA 9.
o CICA N,

SOURCE: Departamento de Fomento Arrocero,

three vears mechanical transplanters have been introduced and have been
successful to the extent of justifving investment by a private company,
Agrocentro C. por AL, to provide transplanting services.

Land preparation s started with dry plowing and harrowing, followed
by puddhng in tlooded soil. Puddling is normally done with small hand
tractors although some farmers use heavy machinery. Weed control
includes the application of propanil plus 2,4-D, followed by one or two
sessions of hand weeding. Hand weeding is necessary because of water
control problems. The DEFA s currently carrying a demonstration
campaign to increase the use of preemergent herbicides.

Cultural practices and harvesting. Recommended rates tor applying
fertilizers in most arcas are 100, 35.2, and 66.4 kg/ha of nitrogen (N),
phosphorus (P), and potassium (K), respectively. Fifty percent of Pandof
K and 40 percent of N should be applied 7 1o 10 days after transplanting;
the rest of the P and K and 40 percent of N three weeks later; and the
remaining 20 pereent of N at panicle initiation. A recent farmers survey
showed that N application is higher (120 kgZha of N)and thoscof Pand K
lower (20,4 kgZha of P and 49.8 kg/ha of K) than recommended. Farmers
normally increase N rate at panicle initiation,
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Figure 3. Double-croppine of rice in the Dominican Republic.

Insect and discase problems are not very serious, Farmers apply
insceticide (Azodrin and/or Lorsban) against the stink bug ¢ Oebalus spp.)
three times a season. The most common diseases are those caused by
Pyricutaria sp. and Helminthosporium spp. which may reguire preventive
applications of fungicide.

Harvesting is done cither by hand or by using combines. Hand
harvesting irvolves cutting with a sickle and threshing by beating the
panicles with a stick or against a wooden bench.

The production costs, as estimated by the DFA in March 1984, are
shown in Table 7. The costs shown are those of farmers with high
technology use and who also have higher vields. (The DEA used those
estimaied costs to recommend a new support price for rice which was then
under revision.) According to DF A, the farmers, with a cost of RD$1771.87
(US$600.63)/ha, obtained yields of 5.7 t/ha of paddy rice. 1t should be
noticed that the largest component of production costs is labor (34
percent), followed by seed and chemical inputs (29 percent).
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Figure 4. The spring crop and the ratoon of rice in the Dominican Republic.

Research and Extension

Rice rescarchund extension in the Dominican Republic are closely related
beciuse the ditterent insttutions working in these activities have their
otfices 1 the same place. Juma. Bonao. Rescarch is the responsibility of
the Centrode Investigaciones Arvoceras (CEDIA). whereas the Departa-
mento de Fomento Arrocero (DEAY and the Centro de Capacitacion
Arrocera (CENACA) are responsible tor extension,

Although the above-mentioned mstutations are under ditferent depart-
ments of the Seerctaria de Bstado de Agriceltury (CEDIA under the
Departamento de Invesugaciones Agropecuariits, CENACA under the
Departimentode Batensiony Capacitacion, and DEFA under the Subsecre-
turia de Producaiony they work in conjunction as the national rice
technology team,
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7
Table 7. Production costs per hectare for rice farmers with high technology, Dominican
Republic, 1984,
Activity Detinl Price per Cost/hadt
unit (RDY) (L,SS)
(RDS)
Land prepatanon
First plowing 5167 17.51
Second plowimg 4372 [4 82
FHarrowing .74 13,47
Puddhng 3504 IN. 86
Leveling Mechanwal/hand 119,24 40.42
Levees MechamcalZhind S50 18NN
Subtotal 6570 12396
Seed and chemical mputs
Seed 145.00 kg 0.53 TO.RS 20,058
Fertihzers
15-15-18 S75.0 kg (2 applic) 0.39 22428 76.02
Urea 72.0 kg 043 M)L96 10.49
Insecticides
Azodnn 1.6 hitre 20.00 3200 HO.NS
l.orshian .24 ditre 100,00 24.00 LR
Herbiades
Propaml 12.7 hitre 8.00 101,60 REIRE!
24-D .0 htre 6.00 t.00 23
Rat control
Racumm 045 kg N.N2 196 1.4
Rice bran 7.2 kg 0.18 1.29 .44
Plastic gallon contaner 5 0.7} 363 .24
Subtotal S04.50 171.30
Fabor
Planting Manual transplant 143,00 484N
Nursery Maintenance 23,25 7.8
Apphaation ol herbicrdes — 2544 N.62
Application ol deruhizers 3 apphaations 7.95 2385 N.ON
Apphication ol pestiaides 4 apphciaions 7.5 0.20 10.24
Cainals 3180 10,78
Hand weeding 27.00 43,03
Harvest and transport 63.5 bags of 3 kg 2.50 159.00 ARV IY
Subtotal 56354 1vlas
Other diredt costs
Waiter use 13.50 4,58
Interest 1200.20 40.75
Subtotal 133,70 45,33
Inditect costs
Sucnl secunity 12.72 4.3
I arm nuuntenance 2544 10,15
Salaries 2544 N.62
Subtotal 6.3.00 2308
Unforeseen 71,00 2373
Lol 1.701.10 37843

A€ Dachange tate RIDS203

LSS O Chan, EYRS).
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CEDIA is the official rice research institution. Itis 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. h is formed by five agronomists
who provide direct advice in carrying out research. Through a collabora-
tive agreement the ISA participates in rice reseacch in the arcas of plant
breeding, socioeconomics, and cooking quality.

The rice varicties Juma 58 and Juma 57 were released by C1EDIA in1972;
these are the most popular rice varietics among farmers. However, the rice
improvement program continues at CEDIA and the number of crosses
have increased. in the last vears, to 102 crosses in 1981. The main objective of
the rice breeding program is to release varieties resistant to Pyricularia sp.
and/or tolerant to salinity.

Rescarch is concentrated at CEDIA's central research station (45 ha) in
Juma, Bonao, and in two substations, one in Nagua (15 ha)yand the other in
Laguna Salada (6 ha). The Nagua substation is used for field selection for
resistance against Pvricularia sp. and the Laguna Salada substation screens
for tolerance to salinity.

Rice training is organized by CENACA for agronomists and farmers.
Up until 1983 this Center organized. for rice agronomists, Il courses with an
average duration of three months cach.

Constraints to Increased Rice Production

The major constraints to rice production are those of infrastructure. For
example, the lack of machinery, deficiency in water control, and credit
expenditure problems have slowed down the expansion ot double-
cropping. At the national level the cropping intensity is only 1.28.

It has been suggested that carly maturing varietics may increase the
chances of double-cropping in arcas with good water control. FFor this
reason CEDIA is scarching for varicties with a cycle of 120 days, that is,
two to three weeks carlier than Juma 58 and Juma 57.

The national deficit of machinery for timely land preparation partly
explains the popularity of ratooning northwest of Santiago. This system,
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although it assures output during the second season, produces less rice
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 scrious 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.
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Rice in Guyana

Lomas K. Tulsieram and Harri B. Persand*

Guyana has a land arca of 214970 square kilometres and a total
population of 797,000, 64 percent of whom represent the rural population
and 36 percent of whom make up the urban population.

Physiographically Guyvana can be divided into tive natural regions: the
coastal plains: the alluvial plains and lowlands: the " White Sand™ plateau
and older pediplanes: the cerystalline shield uplands: aad highlands,
mountains, and plateaus, The coastal plains streteh across the northeastern
face of the country, varying in width trom 16 to 25 km. and occupying o
totalarca ot 1.8 mulhon hectares. Thirty-cight percent of this arca contains
the country’s mostfertle agricultural bind (-AO-UNSE L 19606). However,
only 1023540 ha 14,0 percent) are suttable for rice cultivation and of these
approxmmately 65 percent are abready under culuvation. The remaining
area requires extensive drianage and wrigation tacilities.

Guyanais divided into ten admimstrative regions. Six of these share the
coastal plains v which rice production iy concentrated. The acreage
avattuble m the siy regions and the percentage occupied by rice are
presented in Table 1.

The History of Rice Cultivation

Rice m Guyana dites back to the carly cighteenth century when it wis
introduced rom Caroling, U.S.AL Similar and subsequent introductions
were unsuceesstul as it did not provide a cheap source ot food tor
supplementing the diet of the slaves. This tailure could be attributed to the
lick ol knowledge ol rice culture by the slaves and to the planters’
consistent refusal o permit rice growing outside the environs ol the sugar
plantations (Ramgopaul, 1964),

Plant Breeder bce Program, Geargetown, Guvana, and Proapal Apncsltoral Orbcer, Mistes ol

Apncultine, Greorpetonwn, respecin ey
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Table 1. Distribution of rice lands in Guyana.

Region Agricultural area
Available Occupied by
(ha) rice (V1)

North West and Pomeroon 7.519 B4
Essequibo Islands and coastal area 16,146 74.2
West Demerara 9,995 223
FEast Demerara 18,848 61.6
West Berbiee 13,377 88.2
Frast Berbice 24,322 71.6

SOURCE: Rural Farm Household Survey, 1982, Guyana.

Success came with the influx of indentured immigrants from India.
They brought with them an indigenous knowledge of rice cultivation and
rice Tormed a major component of their diet. Rice cultivation expanded
rapidly and soon moved out of the confines of the sugar plantations. By
1853 there were 62 ha under cultivation and in 1908 Guyana was a nct
exporter (Pawar, 1971). Production and export continued to increase and
by 1953 over 30,612 ha were under cultivation.

General Status of the Rice Industry in Guyana

Economic perspective. Rice is one of Guyana's three major export
products—the others are sugar and bauxite. Rice and sugar dominate the
agricultural sector and represent approximately 44 percent of total
exports. Rice acconnted for 27.3 percent of the total export of these two
commodities 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
vear. Additionally rice production provides a livelihood for an estimated
150,000 people in the ficlds, factories, warchouses, 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
Corporaticn (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 tinancial
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.
The Production, Rescarch and Extension Services Division has the
responsibility for the overall management of the operations of the three

Table 2. Export value of the two major agricultural com-
modities, rice and sugar, Guyana, 1977-1981.

Year Commodity (G$ millions)@  Rice proportion
Rice Sugar o)

1977 660.8 192.2 25.8

1978 96.0 240.0 28.6

1979 8.0 240.0 30.0

1980 87.5 221.5 259

1981 110.0 Js.9 26.4

Average 27.3

a. Exchange rate: GS$4.12 = USSL.O0 (Nov, 1954).

SOURCE: Mmistry ot ticonomic Development, Statistical Bureau, 1982,
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state tarms. the deving and storage tacthities, and the rice nitls. Until
recently the Diviston supervised and coerdinated rescareh and extension
activitiesas welias the mportaton, salecand disteibution ot all agricultural
mputs suckas tertlizers, pesticides, and spraving cquipment, which were
sold at subsidized prices,

Phe Muarketmg Division s responsible tor esteblishmg miarkets and tor
controlling the vradimy of all vice to be sold, It also classities all rice
marketea oy the GRB through the respective section and gives guidance on
the types of nce demanded by Tocul and external markets,

PProposed reorganization of the industry. [he current adnunistrative
organtzation o the GRB has been under review and it has been proposed
that as o July 19N othree new entities will be set up to administer the rice
industrys the Guvana Rice Faport Board: the Guvana Rice Milling
Corporation: and the National Rice Grading Authoris.

In addivon sthas been deaded that as of T lanuaey 1984, the research
and extenstonactnvaes of the GREBshoeld be placed under the Ministry of
Agniculture to be fater transterred 1o the proposed Natonal Agricultural
Research Instutere whenat s estabhished!,

Purchasing, processing, and marketing. The GRB purchises whatever
uanuty ot paddy or mdled rnice ottered 1o at prices fived according to

gl';uic\.

Prices tor paddy and rice baught trom farmers are determined according
to a GRBS recommendation which is based on available information on
production costs. The Rice Action Committee, the Ministry of Agriculture,
and the Rice Producers” Assocition are mvolved i the gathering of that
iformaton. The GRB'S recommendiation s reviewed by GUYSTAC but
the tmal approval s goven by the Cabinet.

he prices tor paddy and milled rice are established by grade and
varietal groupmg. Tins encourages farmers 1o produce a high quality
product. Ascconsequence, s premem price is pad for paddy and milled
rive produced trom new improved vareties (Tables 3 and 4).

Fhe GRB'S mulhing capacity is about 30 percent of that of the private
mills ¢ Fable 5) but it controls more than 30 percent of the milling
operiations ol the rice industry, This can be attributed to the fact that the
privately owned mitls are nofully operational and, in additon, lack the

I The rcavanization o the sdustiy aned die estabbistiment of the Tnshitute e now teahiny .,
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Table 3.  Prices of paddy approved by Guyana Rice Board,
January 1984.
Priecb
Graded (G$/kg)
Extra A 0.52
A 0.50
B 0.47
C 0.44
D 0.40

a. Grades Extra A to C mclude the approved varieties Starbonaet and

Rustic

,and others. Grade D iy for other vaneties only.

b. Exchange rate: G$4.12 = US$1.00 (Nov. 1984).

SOURCE

Table 4. Prices

c Guyana Rice Board.

paid for milled rice by Guyana Rice Board, January 1984,

Parboiled White

Grade Pricedt Grade Priced

(GS/kg) (G$/kg)
Extra Super 0.98 Extra A 0.94
Super 0.94 A 091
Extra No. | 0.90 B 0.86
No. | 0.85 C 0.79
Extra No. 2 0.80 Extra /i 0.64
No. 2 0.77 B 0.58
No. 3} 0.66
Broken 0.58

a. Exchange rate: G$4.12 = USS$1.00 (Nov. 1984),
SOURCE: Guyana Rice Board.

Table 5. Rice mills and milling capacity, Guyana.

Owner Mills
No. 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 vears as
shown by Table 6. Currently the local market captures approximately 33
percent of the total rice sold by the GRB. Local rice prices are fixed by
GRB according to grades ( Table 7) and reflect a premium price for quality.

Most of Guyana's rice for export 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 (White A). It is exported in bulk,

Fable 6. Rice production and sales, Guyana, 1974-1983.

Year Production Sales (1)

() Expornt Local
1974 163,608 36,322 2340
1975 178206 78,358 44044
1976 103,723 71814 36,282
1977 214.908 66,657 45,838
1978 184,930 104,759 39,288
1979 141,285 54,000 35,547
1980 169,057 81,008 37,283
1981 165.596 78,010 30,038
1982 151,599 — 41,529
1983 147,511 - 30,389

SOURCE: Guyana Rice Board, 1983

Table 7. Selling prices of milted rice fived by Guyana Rice
Hoard, January 1984.

Price

Presentation Quality (G8/7kg)d
Bulk Super 1.06
No. | parboiled 0.9%
Nao. | white (.98
Packaged Guyana Whue .36
Indian Maid? 141

a. Eachange rate: GS412 - USSLOD ENov, (98

b. Parhoiled nice.

SOURCE: Guyana Rice Board, 1953,
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Table 8. Rice exports (tin thousands) according to major destination, Guyana, 1975-1981.

Quantity per dear

Destination 1975 1976 1977 1978 1979 1980 1981
Jamaica 23 29.2 0.6 355 R 187 RN
Trinidad 23.% 3.2 230 w2 26.2 3 KRN
Burbados 7.5 7.1 6.6 ) 4.4, 4.2 27
Cuba 9.6 — — — — - -
St. Vicent 1.9 0.9 2.1 1.7 1.7 1.4 0.8
Antigua 1.3 1.3 1.1 I.1 1.0 0.4 —
Othersd 7.4 2.1 29 233 2.8 13.4 8.7
Total Ki¥ 71K 6OY 104 7 84.0 87.0 78.0

4. Include other Canbbean countries. the German Democtatic Republic, Netherlatids, and Libya,

SOURCE: Guyana Rice Board, 1983,

Parboiled rice has lost importance and in 1981 it accounted for only 5
percent of total exports which included both bulk and packaged types.

The GRB generally receives very favourable prices which normally are
higher than world market prices because of: government-to-government
negotiations; transport costs that make Guyana prices very competitive
for neighbouring countries: the benetit provided by the 15 pereent subsidy,
common in the external taritt; antl 45 pereent of the rice is packaged—this
represents an increase in prices of 9 1o 17 percent over bulk rates.

According to present trends it appears that Guyana is losing s
traditional markets, especially the Jamaican market. Besides accepting
more reasonable terms of purchase from other sources, Jamaica and
Trinidad and Tobago are consolidating their own efforts in tice produc-
tion.

Rice Production Systems

Farm size and vield. A large proportion of rice is grown by medium-sized
and small farmers. Seventy-three percent of the farms are 15 acres (6.1 ha)
or less and 17 percent are between 15 and 25 acres (6.1 to 10.1 ha) (Table 9).
The 1978 Rural IFarm Houschold Survey revealed that these two groups
together produced a little over 60 percent of all rice—the former group
contributed approximately 45 percent of total production.
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Table 9. Distribution of rice Tarms according to size, Guyana.

farm size Farms Proportion Accumulated
(ha) (no.) i) pereentige

Less than 1.0 555 8 8
1.0 10 2.0 CAR} 14 22

2.1 1w 4.0 1923 29 51

4.1 10 6.0 1294 22 73

6.1 to 10.0 1146 17 90

10.1 to 20,0 481 7 97

2001 to 400 160 2 99

More than 40.0 149 | 100
lotal 0634

SOURCE: Rural Farm Houschold Sunvey, 1978

While total paddy production fluctuated over the period 1970-1983,
with production reaching a peak in 1977 (Figure 1), paddy vield per hectare
remained relatively stable in the carly seventies. A gradual increase in yield
per hectare was observed from 1974 to 1983 (Table 10). This is attributed
mainhy to lmproved water control in some arcas aind rapid increase in the
acreage put under improved high-vielding varietes (Table ).

Cropping systems. Almost all the rice crop is monoculture. Guyana’s
cquitable temperature (mean annual temperature ranges » ween 20 and
29"C) and seasonal rainfall have given rise to a cropping pi.cern in which
approximately 44 pereent ol the available rice land is double-cropped and
around I8 pereent is single-cropped (Small, 1982).

Generally a larger acreage is cultivated in the secend crop ( Figure 2), but
the importance of the first crop has increased through time and now
contributes to approximately 40 to 45 percent of total rice production.

The two harvests arc delineated by the wet seasons during which the
crops are established. The tirst cropis planted during the shorter of the wet
seasons from mid-November to January and is harvested in March and
April. The longer rainy period begins in May when the sccond crop is
established. Harvesting is usually achieved in September and October
(Figure 3).
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Figure 1. Paddy production and area harvested, Guyana, 1970-1983.
Iable 10, Paddy area harvested, production, and yield per hectare, Guyana, 1970-1983,
Year - Arca
harvested Produttion Yield
tha) w (t/ha)
1974 119,667 222,403 185K
1971 94,529 187,479 1.9%3
1972 79,7K5 149,740 1.877
1973 93,198 152,315 1.634
1974 106,171 260,415 2453
1975 117.017 297,011 2.538
1976 §4.30¥ 172,873 2.049
1977 137,123 358185 2.612
197y 115,314 308,116 2.672
1979 90,595 240,479 2.654
1980 97,198 281,763 2899
1981 89415 275,963 1086
1982 Y1737 262,604 2802
1983 72420 245,985 3.397

SOURCE: Guyana Rice Board, 1953,
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Table 1. Rice saricties grown in Guyana, 1983,
Variety Orngin
Rustic Guyana
Starbonnet U.S.AL

N Guyana

S Guyana

T Guyana
No. 79 Guyana

IR 22 Philippines
Bluebelle US.A.

Acres harvested (thousands)

220

180 —

Second crop
140 —

120

4 First crop ‘\
Y

b—-o--___',’—

A U N N W TR TN HN N NN S U N N NN
68 69 70 71 72 73 74 75 76 77 7¢ 79 80 81 82 83

Years

Figure 2. Acreage harvested in the first and second crops, 1968-1983.
One acre = 0.4047 ha.
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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/haof 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 cconomically important insect pests is the paddy bug
{Oebalus poccilus) which causes both quantitative and qualitative losses.
The leatminer (Hydrelfia spp.) and the heartworm (Rupella albinella) are
also of importance, especially in years when environmental conditions
seem to promote reproduction and infestation.

Rice blast (Pyricularia oryvzae) is the most significant of the foliar
diseases. Brown leaf spot (Helminthosporium cryzae) 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 cominue 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 with imadequate irngation and poor cultural practices. Maraina
grass (Oschaenum rueosumy s the magor weed, toliowed by jussia
(Fimbrisiviis mmiliacca). Broad-leaved weeds, especially aquatic ones, can
serioushy innt production it adequiate control measures are not taken.

Production costs. As seen i Table 12, the total cost of production per
hectare 1s on the averapge GS773 (USSIR7.62)° However, for every 140
pounds harvested the costs ire GS6.65/ha (that is, for every 63.64 kg the
costs are USS1.61/7ha). It the average vield ts 3.4 t/ha the harvesting costs
wouldbe GSISS. 28 (USSE6.23)/ha which means that the real total cost per
hectare would be GSII2E (US$273.7%). The farmers producing paddy
grade A at GSOSOLUSSG2)/keearn GST700 (USS$S412.62)7ha while those
producing grade Cat GSO.44 (USS0.10)/kgearn GS1496 (US$363.10)/ha.
The net return per hectare s theretore G$571.72 (USS$138.76) and
G8367.72 (USSKY.2) respectively,

Research and Fxtension

Rice rescarch and extension services have been, in the past, administered
by the Production, Research and Extension Division of the Guvana Rice

20 bachange nite Gy LY USYT 00 NGy [9ndy
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Table 12.  Rice production costs, Guyana, 1982.

Activity Costit
(GS kg/ha) (USS kgZha)

Land preparation 27281 65,47
Sowing
Seed ¥9.57 21.50
Labor (174 man-days) 8.65 20
Cultivation
Fertthzer 182.51 4180
Insectictdes 40,47 9.71
Herbiaides 46,48 115
Labor (3 man-days) 51.89 12.45
Maintenance ol drains and ditches 8.68 2.07

Indirect costs

Land charges 24.71 593
Dramage and irngation charges 18.53 4,45
Subtotal 743.27 178.60
Interest (127¢/month) 29.73 7.13
Taotal 773.00 185.73

a. Exchange rate: G34.12 = USS1.00 (Nov. 1984).

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

Research. Rescarch activities are centralized at the Rice Rescarch
Station (RRS) of the Mahacia-Mahaicony-Abary Rice Development
Project. The station is organized into various sections and departments
according to research disciplines: plant breeding, plant pathology, ento-
mology, soil fertility, weed control, water management, and foundation
seed production.

The objectives of the varictal improvement program are related to the
selection and development of varieties for lowland irrigated culture. Such
varicties must have characteristics superior to those of the existing varieties
especiadly in regard to: agronomic performance in soils of the coastal
plains; discase resistance; tolerance to pests, water stress conditions, and
salinity; and grain and milling quality. Another objective is to maintain
and multiply sufficient quantities of basic and foundation seed of the
commercial rice varicties,
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A number of improved varicties have been developed ineluding 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 fertilization in order to develop their high-
vielding potential, there is a need tor 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 fertilizer requirements are determined from these
studies, final recommendations to farmers must also take into account
their abihty to buy the fertilizers.

Work in the plant protection program is concentrated on the effective
and economic controb of insects, diseases. and weeds. It includes the
evaluation of chenical products available for commercial use in order to
identify the most suitable ones in terms of effectiveness, economy, and
protection to both users and environment. The minimum ctfective rates
and best times for application are also determined.

Water management studies are conducted primarily to investigate the
etfects of water depths on weed control and plant growth. Type and
sequence of land preparation and their effects in weed control are also
studied.

Extension services. The industry is assisted by an cxtension team
operating in cach of the different rice-growing regions. These teams are
responsible for the transfer of new technology to rice farmers and for
working in close colluboration with the farmers to identify production
problems and to advise on corrective measures. The teams must he
engaged, in their respective regions, in the field testing of new varieties,
Fertilizers, pesticides, water management practices, and land preparation
recommendations developed by the Rice Research Station. Information
resulting from these tests is used in the formulation of recommendations
for the different regions.

Foreign consultants. The services ot overseas consultants have been
obtained over the years through various international programs. These
consultants work cither on specific project arcas in the research station or
they conduct applied research in the major rice-growing areas. One group
who has been working in Guyana sinee 19801s the U.S.-based International
Research Institute (IR1). Together with a team of local counterparts, the
IRT team works primarily in the arcas 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-
tion. This varicty, Diwani, is resistant to blast, produces consistently
higher vields than present commercial varieties and appears to be widely
adapted to stress conditions.

Future rescarch areas. One major arca for future rescarch is the
development of systems capable of maintaining or even improving yields
while reducing production costs. This research could involve the following
activities:

Varicetal 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 telerant to major insect pests and discases;

Studies on the more efficient use of fertilizers;

Studies on the biological fixation and utilization of nitrogen in rice
ficlds, 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 on weed population and their control; and

Development of new systems to improve cultural practices in order
to maintain vield and quality and limit the usc of pesticides.

Conclusion

[t can be said that Guyana has the potential and the capacity to increase s
rice production. This is shown by the drainage and irrigation systems
developed primarily for rice cultivation such as the Tapakuma Irrigation
Project and the Mahaica-Mahaicony-Abary Agricultural Development
Authority (MMA/ZADA). [t s also expected that when rice research is
included within the proposed National Agricultural Research Institute, it
will be intensified in order to support a vital and growing industry.
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Rice in Haiti

Jean René 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 arca of 27,750 squarc kilometres, most
of which is covered with mountains. In 1983 the population of Haiti was
estimated as 5.3 million.

Agriculture isa veryimportant component of the Haitian cconomy: itis
the main source of foreign exchange and the means of employment for 6l
percent of the active population (1.4 million). It occupies 907,800 hectares,
that is, 32.6 pereent of the country. Farms are very small—in fact 71
percent of the farms have anarea of less than one “"carrcau” (1.29 ha) and
only 0.3 pereent are over 10 carreaux (Table 1).

In 1971 the Gross Domestic Product (GDP) of the Republic of Haiti was
US$167.58 million and in 1978 itincreased to US$186.9 million. However,
the contribution of the agricultural sector to the 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.

Tuable 1. Number of farms according to size, Haiti, 1971,

Size Number Proportion
(carreaux)id (o)

0 -1 437,995 711
1.1 -3 146,890 238
A -10 29,650 4.8
More than 10 2,175 0.3
a. One carrean = 1.29 ha,

SOURCE: Plan Quinquennal du Scecteur Agticultare, 1951-19%6.
DARNDR, Damien, September, 1951,

* Rice Researcher, Organisme de Développement de la Vallée de L.'Artibonite (ODVA), Ponte Sondé¢,
Haiti.
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General Status of the Rice Industry in Haiti

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

In terms of human consumption rice is third after corn (34.4 kg per
capita) and sorghum (22.0 kg). It is ¢xpected that rice consumption will
reach a higher level as the country develops and the income of the Haitian
people increases. In terms of area under cultivation, however, the rice crop
is seventh among major 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 Population Per capita
consumpnon (millions) consumption
() (kg)
19504 22,000 3 73
1960 51,000 4 12.8
1982 75,000 hJ 15.0

a. Beforearr gation work an the Artthomite Valles.

SOURCED Victor, Jno Andeé. Importance du iz en Hat, “Cours national sur les techniques de
production du ns™.

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

Crop Al

1977 1978 Average
Corn 210,352 248,373 229,363
Sorghum 151,844 165,856 158,850
T 103,458 101,415 102,437
Plantain 72,953 72,953 72,953
Cassava 57,980 62,861 60,421
Sweet potato 62,950 55,550 59,250
Rice 40,036 51,614 45825
Yam 30,653 33,643 32,148

SOURCE" DARNDR, Scrvice de Statistiques Agnicoles. Evolution de certains praduts agricoles au

cours des années 1977-1978,
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Table 4. Area, production, and yield of rice in Haiti, 1977-1981.

Year Arca Production Yield
(ha) 1y (t/ha)
1977 30,035 90,480 3.01
1978 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 2.4}

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 die
Artibonite Valley. The traditional **piion'” is also used. The two state mills
are administered by the Organisme de Dévelop ement de la Vallée de
I'Artibonite (ODVA: They handle only 2.5 percent of national rice
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 | 17,000 t of paddy in
1981.

The state mills Luy superior® paddy rice at US50.44/kg and ordinary’
paddy rice at US$0.31/kg. After processing ODVA sells the milled rice at
US$0.92/kg for superior and US$0.79/kg for ordinary. The rice milled by
ODVA is usually sold to state stores which then distributeit to supermarkets,
retailers, and consumers,

Most rice is sold in the markets of I'Estere, Ponte Sondé, and Jean Denis
at different prices according to the month of the year and accordingto the
type of rice. Farmers come to the market to discuss prices with middlemen
in order to sell under favourable conditions. Figures 1 and 2 give aridea of
price variation in the market of I'Estere.

The price of rice is almost twice that of corn and sorghum which expleins
the higher consumption of the latter two crops (Table 5).

The Haitian Government is very interested in promoting the devel-
L4 ~ . . . . o . . .
opment of rice cultivation in traditional rice-growing areas and conse-

1. The “*pilon™ works on the mortar and pestle prnciple in which the nice 1s pounded by a wooden pole.
2. Varieties MGG, Starbonnet, and Quisqueya.
1. Varieties MCI-3, MCL-65, C1CA B, and Chia Seng.
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Table 5. Production, importation, availability, and consumption of rice, corn, and sorghum in Haiti, 1976-1978.

Year Factor Values by commodity
Riced Cornb Sorghum
Paddy Milled

1976-77 Production (1) 90.481.0 54,288.6 168,250.0 110,846.0
Importation (1) - 741.6 432.6 0.0
Avalability (1) — 55.030.2 168.682.6 110,846.0
Apparent per capita consumption® (kg) — 1.5 354 23.3

1977-78 Production (t) 113,548.0 68.128.8 161,442.0 99,514.0
Importation (1) 198.7 1233 0.0
Availability (1) 68,327.5 161.565.3 99.514.0
Apparent per capita consumption€ (kg) 141 334 20.6

Average Production (1) 102.014.5 61,208.7 164,846.0 105,180.0
Imporiation (t) 470.2 278.0 0.0
Availability (1) 61,678.9 165,124.0 105,180.0
Apparent per capita consumption® (kg) 12.8 344 22.0

a. Mulled rice production is 6077 of padds. Rice importations may be underestimated because
of the informal rice trade with the Dominican Republic.
b. All imported corn is assumed to be used for animal consumption.
¢. Estimated figures. assuring a population of 4.75 mitlon in 1977 and 4.83
million in 1978, Seed reserves, farmers' consumption, and end-of-year inventory are not included.

SOURCE: Population:  IMF (International Monetary Fund) October 1982, International Financial Statistics.
Importation: DARNDR. September, 1951, Plan Quinquennal du Secteur Agriculture, 1981-1986. Damien.

LT
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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 producuon. The rainfall patterns of two
zones in the Valley are shown in Figure 3. [t 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 carrcau® per crop
(USS155/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.

Table 6. Areda, production, and vield of rice zones in Haiti,
Zone Area Production Yield
thay (1) (t/ha)
Central Plateau 1,500 1,800 1.20
North West 1,600 2,240 1.40
South: Caribbean Sea 3,000 5,400 1.80
South: Golfe de la Gonive 4,000 6,400 1.60
North 5,000 9,000 1.80
Artibonite 42,000 100,800 2.40
Others 1,000 600 0.60
Total/average 58,100 126,240 2,17

4. Onc carreau = 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 cropping systems in the Artibonite
Valley are shown in Figure 4. It shows that some farmers can obtain three
crops per year by using carly maturity varietics. 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 scason. The use of nurseries is a must but, despite ODVA’s
efforts, farmers continue to plant pregerminated seeds without using
canteros’.

5. Cantero: scedling bed built as a mound.
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Figure 4. Principal cropping systems in the Arubonite Valley, Haiti.

Transplanting is done when seedlings are 25 to 45 days old, depending
on the evele of the variety used. The relationship between the nursery area
and the transplanwed area varies between 1:25 and 1:20.

Varieties and sced production. A large number of rice varicties v
planted in the Artibonite Valley, most of which have picturesque names
(Table 7). The variety with the highest demand in the local market because
of its goud cooking quality is Dawn—commonly called Mme. Gougousee
(MGG). Encouraged 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 low-vield potential.

The variety Quisqueva was selected locally from a cross between MGG
and Chia Seng and developed at the experimental farm in Maugé. 1t has
been recently released with the objective of inereasing 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 varieties planted in the Artibonite Valley, Huaiti.

Variety Origin
Muadame Gougousee (MGG Inited States
MCI-3 Taiwan
MCIL-65 (ODVA-I) Tarwan
CICA 8 Colombia

T Fidele Huiu

Folton Han

Buttalo Umted States
Tofio Brea Dominican Rep.
Quisqueya Hain

Riz jaune Hait

L.CC Haiu

It Campeche Haiu

T1 Manchete Haiu
Starbonnet United States
Trois grappes Hain

Gros Pangnol Ht
Neg-Pap Di'ou Han

Mase Ta Haiu
Ti-Poule Fine Hit

Rosita i

a Ao knownas Dawn

Haitian farmers obtain their rice seeds from cither their tast crop or from
seed producers. The seed production process is as follows: basic seed is
produced by ODVA at the experimental farm in Maugé and then it is
multiplied by farmers in the state farms " Descaux™ and “Trois Bornes™.
Certified seed is processed and distributed by ODVA’Ss seed technicians.,
Occupying first place in ODVA's seed program is the variety MGG
(Tables 8 and 9).

During 1982-1983 in the Artibonite Valley the totil area planted in rice
was 45.000 ha. From January to June 19.000 ha were planted and from
July to December 26,000 ha (ODVA, Rapport Annuel, 1983). I farmers
were to use only the improved seed produced by ODVA at a density of 75
kg/ha, only 4.4 percent of the area (about 2000 hay would be covered.

ODVA sells certified seed of superior varieties at USS$0.57/kg and
ordinary varicties at US$0.48/kg. ODVA also buys seed from the furmers
and pays them a premium price of USS0.04/kg above the fixed prices of
commercial paddy (USS$0.48 superior and USS0.35 ordinary).

Land preparation and cultural practices. Rice-growing land is prepared
by hand, with the aid ol a hoe. This is done twice on wet soils with 4
two-to-three weeks interval. Dry land preparation is rare or nonexistent,
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Table 8. Basic and certified swed produced by ODVA, Haiti,

1982-1983.
Variety Quantity (1)
Basic Certfied

Madume Gougousee 192.68 297.69
MCI-3 14.90 314
Quisqueyit 55.00 226.48
Others — 12.18
Total 262.58 539.59

Table 9. Certified seed sold by ODVA, Haiti, 1982-1983.

Varnety Quantity
1y
Madame Gougousee 78.95
MCI-65 35.98
MCI-} 20.13
CICA-8 9.23
Starbonnet 395
Ty Fidele 0.22
Total 148.46

Recently ODVA, through the Center of Agricultural Machinery (CMA),
began offering services of small tractors for land preparation. During the
period of 1982-1985 CMA prepared only 825.62 ha (ODVA, Rapport
Annuel, 1983). However, ODVA isin 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 alsc accomplished by cutting the stems 4 to 5 cm
above the soil and threshing them either with a thresher or by beating the
stems against a hard object. Duiing 1982-1983 CMA gave thresher services
for 1959 ha (ODVA, Rapport Anr.uel, 1983).

Fertilizer application is the mos. widely spread of the improved
technologies. During 1982-1983 the fa-mers of the Artibonite Valley
bought a total of 2059 t of 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 usually 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 the formusa 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 Maugé,
the varieties MC1-3. 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 be pointed out that a large proportion of the
total costs are labor costs (59 percent). As can beseen in Table 11, farmers
need to produce 1.8 t/ha of superior rice and 2.6 t/ha of ordinary rice to
hreak even. However, because a large number of turmers do not use all
available improved technology and 60 percent are land owners, their total
costs are usualiy less.

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

Tetie 10, Types of fertilizers used in the Artibonite Valley, Haiti, 1982-1983,

Type ot Use of ferulizer according to the source (1)

fertihzer .(_)-I_)\'/\ ODVAZIDAI Private Others®  Total
commerce

tirea 71.95 49.82 84141 50.00  1013.18

Ammonium sulfate 70.18 8618 [58.64 54.54 369.54

Complete tormulab 170.04 180,36 229.50 11364 693,54

Total 72. 17 316360 1229.55 21818 2076.20

a. bsumate.
b Includes the grades 18-18-15, 12-12-20, 20-20-0, and 20-20-10.

SOURCE: ODVA. Rapport annucel 1983,
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Table 11. Production costs (in USS) per hectare of rice in Haitid, 1983,
Item Quantity Cost/unit Total cost
Seedb 116 kg 0.44 51.04
Nursery 4 man-dayst 2.20 8.80
Land preparation 99 man-days 2.20 217.80
Transplanting 15 man-days 2.20 33.00
Weeding 3 man-days 2.20 66.00
Subtotal 376.64
Fertilizersd
Complete 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
Harvestt 60 man-days 2.20 132.00
Others )
Irrigation tax! — 4.28 4.2%
Witer control 4 man-days 2.20 8.80
Rat and bird control — 25.00 25.00
Land rent# - 149.51 149.51
Subtotal 187.59
Total 790.93

d.

Weighted averages of technologies used. Sources: Interviews with tarmers and ODVA
Teports.

Reters to tarmers who do not use improved seed. When they do use improved seed they
require ondy 75 kpsha at the price of USS0.57/7kg.

A tman-day™ has three sections: 05-08 hr (3 hoursy at USSU.60; 09-13 hr ¢4 hours) at
USSUR0 and 1S-18 hr e Yhours at US$0.60, T assumed that tarmers spend US$0.2000n
tood and/or rum.

Notalltarmers use tertibizers, The prices pivenrepresent the werghted an erage ot the prices
of ODVA and private commerce. The complete tormulas are V8213151212220, 20-20-0),
and 20-20-10.0 Some farmers use ammonium sultate instead o urea

Harvestng panicle by panicle sathout the use of thieshers.

Weighted average of taxes from the Lirge and small aogaton ssstems.

Weighted i crage tuking mto account sharecrappers (30 percent ot harvest), farmers whao
rent the land (USSTSS/7ha per harsest) and state farms tarmers (S 1o 10 pereent of harvest).
SOURCLE ODVAL Rapport annucel 1982, p.54,

Research and Extension

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

[t should be mentioned that the program for a particular year should be
consistent with the quinquennial rice research program. For 1984 rice
rescarch focused on the seisction 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 Chia Seng.

Having the support of the research and extension programs, ODVA
works 10 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 instcad of pure varieties hampers the full
realization of vield potential even under good growing conditions. The
appropiate description of the existing varieties could help in the production
of certitied seed.

Most rice lands in the Artibonite Valley have drainage and/or salinity
problems. Although ODVA is working on soil rchabilitation further
rescarch could play an important role in increasing production in the short
term by recommending appropiate technological packages.

6. DARNDR: Département de 'Agriculture, des Ressources Naturelles et du Développement Rural,
Haiti.

7. CRDA: Center for Agricultural Research and Documentation, Hait tiransh.).

8. FAMV: Faculté d’Agronomie et de Médecine Vétérinaire, Université d°Etat d'Haiti,
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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.
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Rice in Jamaica

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

Jamaica has a population of 2.2 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 viial 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.
s Black River Upper Morass Development Corporation (BRUMDEC), Jamaica.
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Reduction of dependency 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 1. lLand use and distribution in Jamaica, 19709,

Use Arca Proportion
(ha in thousands) (%)
Improved pastures 80,94 9.2
Natural pastures 41.68 kR
Sugar cane 67.86 6.2
Coconut 40.47 17
Bananas 34.00 kN
Cocoa 10.92 1.0
Citrus 10.11 0.9
Coffee 6.07 0.5
Corn 3.23 0.3
Miscellancous 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
Subtotu! 49].68 44.8
Total land use 1078.45 100.0

4. Based oninformation from: Jamaican Ministry of Planning. 1971,
A National Physical Plan for 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 sceds 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 idcally suitable for rice growing.
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Subsequent to the period 1874-1889, rice cultivation hus had a checkered
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. 'n 1953 the Agriculture Development
Corporation (ADC) became involved in rice production and subsequently
established a mill in 1954. Several acres of rice were grown in the parishes
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-yiclding varicties such as IR 8,
CICA 4, CICA 9, and others, the visit of a rice specialist from CIAT, the
establishment of the Japanese-Jamaican Rice Project at Elim, and the
increase in the price of paddy. Nevertheless, because we have, at present,
moz: 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. Elizabethin
1966 10 omiy 341 in 1979 (Table 2). A lotof eftori will be needed to return to
the previous level of production and even more to increase it significantly
to reduce importation (Tabie 3).

Table 2. Numberof rice farmers in two parishes® of Jamaica,
1966 and 1979.

Parish 1966 1979
Westmoreland 2000 303
St. Elizabeth 600 kh
Total 2600 341

a. The panshes discussed are the leading rice-growing areas of Jamaica.

SOURCE: Ministry of Agriculture.
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Table 3.  Volume and value of rice imported by Jamaica,

1978-1983.
Year Volume Value2 (CIF)
(1) (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 = US$1.00 (Nov. 19K4).

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 1s 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.

Projectd Crop Yaricty Area Yield
(ha) (kg/ha)

Mcylersfield 1983 1 CICA 8 29.54 4577

1983 11 CICA 8 60.70 3558

BRUMDECb 1983 1 CICA 8 173.52 2701

1983 11 CICA 8 61.10 2847

Bogue Estate 1983 11 CICA 8 121.41 3369

a. Meylersficld and BRUMDEC dre government projects. Bogue Estate is private,
b. Black River Upper Morass Development Corporation.

SOURCE: Ministry of Agriculture. Meylersfield Development Project.
BRUMDEC. 1983. Manthly Report, December.
Mr. Roger Clark.
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Milling is associated with the above-mentioned projects because the
small mills 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 milied 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
of J81.65 (US$0.35)/kg. Those prices, however, are due for revision
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 stareh. 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 1o 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 cach farmer had three.acres
in three perts of the Project’s farm. After two crops the five-acre plots were
given to only two farmers (2.5 acres. 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 1. 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$1.00 (Nov. 1984).
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Figure 1. Rainfall patterns and rice-cropping calendar at Meylersfield, Jamaica.

Harvesting

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 of drying it,

Land preparation in Meylerstield is accomplished with tractors and.
apart from the use of threshers and the chemical herbicide Basagran, all
activities are carried out by hand. Fertilization practices include four
applications: one basal application at planting of 25.8 kg/ha of urca, 80.7
kg/ha of diammonium phosphate, and 15.69 kg/ha of mur.ate of potash
(26.4 kg/ha of N, 7.5 kp/ha of P, and 6.7 kg/ha of K); the second
application of 25.8 kg/ha of urea (11,86 kg/ha of N)at maximum tillering;
the third application, similar to the basal, at panicle initiation; and the
fourth of 25.8 kg/ha of 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 Meylersticld is given in Table 5. Note
that the price for seed, some of which was imported, is J$1.00/1b
(US50.46/kg). With the current price of J$0.25/Ib (US$0.11/kg) for
commercial rice the farmers must produce 4024 |b/acre (4514 kg/ha) to
break even.
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Table 5. Costs of rice production in Meylersfield, Jamaica, 1983.

Activity Quantity Cost/unit Total costd
per acre (J$) (J$/acre) (US$/ha)d

Nursery 2 man-days 15.00 30.00 15.67
Seed 11.34 kg 220 25.00 13.05
Land preparation 1.6 hours 45.00 72.00 37.61
Transplanting 15 man-days 15.00 225.00 117.55
Weed control

Basagran 0.72 gallons 115.34 83.04 43.37

Application 3 hours 1.88 564 295

Hand weeding 7 man-days 15.00 105.00 54.85
Fertilizer

Urea 47.62 kg 0.50 23.81 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 1.52 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 = USS1.00 (Nov. 1984).
b. Metric conversion: | acre = 0.4047 hectare.

Cultivation in BRUMDEC and Bogue Estate. The cropping systems of
BRUMEC and Bogue Estate are very similar to that of Meylersfield as
far as pianting dates are concerned. However, their cultural practices are
slightly different because both Bogue and BRUMDEC 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 Ib/acre
(125.52 kg/ha) of 12-24-12 and the other at panicle initiation with 112
Ib/acre of ammonium sulphate. The actual nutrient application is 41.36
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Kg/ho of NUS.83 kgZha of PLand 10,38 kgZha of K. Research conducted on
BRUMDIECS farm suggests that the phosphorus and potassium levels
used are too high, However, itwas considered that 12-24-12 was the formula
most readily available.

BRUMDEC is producing its own sced and will sell it to the other
projects at a price ol J$0.97 (USS0.20/kg. The only variety being
distributed 1s CHCA K, abthough its high lodgimg is putting some pressure
on rescarch to obtain a new variety. The variety trials carried out so far
suggest that CRIZ, Tanioka, Juma 58, 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 for BRUMDEC in 1982 are given in Table 6. Note
that a high proportion of the total costs results from the mechanization of
land preparation and fertilization. Also note that it was necessary to apply
zine chelate which indicates that minor elements can be a problem in the
Upper Morass.

Water management, pests, and discases. The water used for irrigation in
Mevlerstield is pumped from the Cabarita River and for hoth BRUMDEC
and Bogue Estate itis gravity-ted from the Black River.

The magor rice discase in Jamanca s rice blast, This has been controlled
by the use of resistant varieties such as CICA & rather than by the use of
chemicals. Other discases present are those of leat spot caused by
Helminthosporium sp. and Cercospora sp. They are not of cconomic
importance and no control measures are taken against them.

At Mevlersticld the magor insect pest is the brown stink bug (Oebalus
spp. ) which s chemically controlled. This insect has also been observed at
BRUMDEC and Bogue. However they are not of cconomic itmportance.

Research and Extension

Rice research in Jamaica is the responsibility of BRUMDLEC who have a
30-acre experimental plot on their farm. Research has grown together with
the developmental side of the corporation and is responsible for identifying
the varieties now grown on BRUMDEC's farm.

BRUMDEC has researched the use of fertilizers (using minor and major
clements) and new planting equipment. The varictiess BRUMDEC has
investigated are listed in Table 7. Itshould be noted that most of the variety
trials are carried out in fairly large plots whenever sutficient seeds are
available.
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Table 6. Production costs of rice on mineral soils, BRUMDEC, Jamaica, 1982,

Activity Costd
(J$7acre) (USS$/ha)d
Land preparation
Harrowing (three times) 160.00 81.36
Erecting levees 5.00 2.60
Leveling (twiee) 40.00 20.84
Subtotal 205.00 106,80
Planting
Seeds 35.20 I1¥.84
Transport 5.70 297
Broadcasting 32 1.67
Sub otal 44.11 23,48
Fertt s
Cost of tertihizers 74.00 IK.55
Basal apphication 2.50 1.30
First top dressing 350 1.82
Fmal top dressing 3.50 1.82
Transport 8.00 4.17
Zane chelate apphaation 3350 17.48
Subtotal 125.00 65.11
Weed contiol
Costs of chenicals 61.00 RINES
Application 25.00 13.02
Hand weeding 9.80) Sl
Subtotal 95.50 4991
Harvesting
Combine 50,00 26.05
Lransport 20.00 10.42
Subtotal .00 3647
Others
Irngation and drainage 6(.50 162
Mantenance 19.00 9.90
Subtotal 79.50 41.82
Total nlY.21 323.29

a. bachange rate: JS.73 = USSLO0 (Nov. 198d),

b. Metric conversion: | acre = 0.4047 hectare

The fertilizer experiments conducted on the station were started, prior to
BRUMDEC involvement in rescarch, by a Japanese mission. Later a
group of BRUMDEC’s researchers, headed by Derrick Smith and 1ICA



78 Waork .op on the Caribbean Cooperative Rice Research Network

Table 7. Varieties on BRUMDEC rice research station, Jamaica, as at 31 December,

1982,
Variety Age Arca Origin
or hoe (days)
CICA K 70 ®.50 acres CIATA
CICA K 120 (.85 acres CIAT
IR 42 1200 0.8 acres IRRIP
IR 36 12 (L85 acres IRRI
IR S0 192 (.85 acres IRRI
CR 1113 102 (.KS acres Costa Rica
Bellevue 42 1350 square feet U.S.A,
Labelle 42 1350 sy, It U.S.A.
Starhonnet 42 [RRIVIRNTRTS U.S.AL
7140 423750 s I CIAT
7182 42 RYAIURNTRNTS IRRI
7183 42 3750 sq. 1t IRRI
Leah 73 2800 8. 11 LS. AL
Belmont 73 2800 sy, 1L UL.S.A.
Rustic RIS (LY acres Guyani
Norta 0 170 acres U.S.AL
N is HOO a0t Guvani
Champion R} FSO sg. t Guyani
Mingolo 8l 300 sy, Dominican Republic
Juma S1 Kl 300 sy. Dominican Republic
Juma SK 80 00 8.t Dominican Republic
Juma ! K0 RITRNTRNTR Dominican Repubhic
Tanoka b} 300 sy I Dominican Republic
IR 6 () 300 sy 11 Dominican Republic
ISA 21 i) RIVTINTRRTS Domimean Republic
[.ebonnet 42 1350 sy 1t U.S.A.
ClCA Y 55 4 10-toot rows CIAT
CICA Y-7 Rl 4 [0-toot rows CIAT

o CIA L Centro Intetnacional de Apncultuca Lropiaal, Colombua.
ho ERRE International Rice Rescarch Institaee, Phibippines,

(Instituto Interamericano de Cooperacion para la Agricultura) Consultant
Vivian Chin, has been conducting tertilizer trials on ditferent soils.

Some testing is being carried out with a mechanical transplanter which is
expected to improve vields without requiring further improvementsin land
preparation.

The major rescarch interest of BRUMDEC is to generate a technology
for peat soil. They have been trving 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 related to the three projects. BRUMDLEC's Tindings are
informally discussed with the members of the other projects. Meylersficld
is a special project as far as extension is concerned. They have selected a
group of small farmers and are teaching them to work with new techinology
in the expectation that once the educated farmer leaves Meylersfield he will
extend the new technology to other farmers.

Major Constraints to Increased Rice Production

Because the political atmosphere tavors the expansion of rice cultivation,
the demand for agronomists trained in rice production will increase,
creating the urgent need to train several agronomists quickly.

Land preparationis also a problem. With the exception of Mevlerstield
and parts of BRUMDULEC, rice lands are not properly develed to give
maximum return i terms of vields and elficiency of husbandry practices.,
There are also problem soils such as peat on both BRUMDLEC and
Meylersticld. More research is needed to adapt appropriate varieties to
properly utilize these arcas.

The price ol J$0.25/1b paid to tarmers for paddy has remained
unchanged for the last five vears and is now under review, Most probably
the price will increase, offering an incentive tor increased production on
morce private lands.

Future of the Rice Industry

The government policy on rice is to increase production to self=sufficiency.
This entails meeting a target of approximately 60,000 tons of rice annually.

At present rice yields on the major projects average 3000 Ib/acre (3369
kg/ha) per crop of paddy. It has been shown that with improved
technoloy such as land leveling, a target of 4000 Ib/acre (4500 kg/ha) per
crop of paddy can be achieved in the near future. At Mevlersfield 6300
Ib/acre (7076 kg/ha) has been achieved. To obtain an average of 4000
Ib/acre and a final production of 60,000 tons an arca 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 na in
St. Elizabeth (BRUMDEC ar d private); 688 ha in St. Catherine (private
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and Amity Hall); and 971 ha in Westmoreland (Meylersfield and private).
The most important of these areas arc 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. .

The growing of rice on a large scale also opens up the possibility for
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 hand, 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
for Jamaica. As the foreign exchange cost of growing rice locally is a
fraction of what it is to purchase rice from abroad, it is advisable that
Jamaica aims at increasing its local rice production.
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Rice in Suriname*

M. [ Idoe**

The Republic of Suriname is situated on the northeast coast of South
America between latitudes 2°and 6 north and fongitudes 54" and 58" west.
The climate is classified as wet cquatorial with an average annual
temperature of 27° C and an annual rainfal! 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 (GDP) of Suriname is mainly dependent on the bauxite
industry and because of several internal and external factors the growth of
GDP has ncarly stopped at the moment.

Agriculture is a very important sector of the Surinamese cconomy 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 & low of 7 percent. Now it ranges between 8 and 10 percent.

The GDP of the agricultural sector has increased from Sur.£.51 million'
in 1973 to Sur.t.108 million in 1978, Agriculture is one 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 employed 19,600 people—most of whom
were rice farmers. The production of rice, shrimps, bananas, and oil palm

Read by 1. Cuevas Péres, Consultant, Cenao Intermacional de Agniculiura Tromeal (CLAT).
oo Plant Breeder, Rice Rescarch and Breeding Statton, P.O. Box 26, Nieuw Nickenie, Suninanie,

1. Eachange rate: Surd 333 - USS A0,
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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 carnings
have increased substantially during the seventies. In 1970 agricultural
exports accounted for only 4 percent (Sur.f.10.3 million or US$3.09
million) of the total exports. By 1979 its contribution rose to 17.4 percent
(Sur.f.137.6 mithion or USS41.32 million).

General Status of the Rice Industry in Suriname

In 1982 the total rice arca was about 40,000 hectares which were
distributed, according to the size of holdings, as: 17,800 ha in small
holdings (less than 12 ha): 2,200 ha in middle-sized farms (12 to 50 ha); and
20,000 ha in estate tarming (more than 50 ha).

The Foundation for the Development of Mechanized Agriculture in
Suriname (SML). a semigovernment entity, has the largest farm with an
arca of 10,000 ha. This entity produces nearly two crops of rice per year
and in 1982 the average vield per crop was about 4.5 t/ha.

The processing faalities such as drvers, silos, and mills are not in the
hands of the small farmers. but are normally in the hands of middlemen
and rice exporters. The SML s the only production unit which has all the
processing and exporting factlities,

Marketiag. Since 1919 Suriname has been self-sufficient in rice, export-
ing the surplus to Europe 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.

Table 1. Rice exporls, Suriname, 1977-1981.

Year Quantity
(1)
1977 30,768
1978 83,757
1979 69,799
1980 101,141

1981 112,929
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Table 2. Uses of rice production in Suriname, 1982,

Use Grades Quantity
v

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 1 85 kg,

The rice market is not well organized. Some millers have rice export
licenses and operate within the international market independently. 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 will 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 Suriname’s milled rice is the LEuropean
Economic Community (EEC) in general and the Netherlands in particular.

Government policies. Fhe Suriname government is planning to increase
the rice production area. At the moment there are being implemented three
major projects totaling an arca of about 24,000 ha. Calculating by means
ofannual projections, in 1990 Suriname’s total rice production area will be
about 64,000 ha (Table 3).

The principal development project is the Multipurpose Corantijn Canal.
Ithas long-term plans to bring under cultivation 12,500 ha ot new land and
shall be part of a total rice operation that will include drying and milling
facilities. Its objective will be to divide the land into plots of an average size
of 20 ha to be worked on a cooperative basis.

The secend largest project is LOC located in the Commenwijne District
and will cover 3300 ha. The Saramacca 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 declines of revenues tor 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) )]
1982 40,000 300,000
1983 42,250 338,800
1984 44,600 357,100
1985 47,150 376,900
1986 50,000 399,200
1987 52,850 421,400
1988 56,800 452,400
1989 60,150 478,900
1990 64,000 506,100

Table 4. Net returns for three types of rice production units in Suriname,

Item Values according to farm size (Sur.f.)d

4 ha 24 ha 500 ha
Costs 900 892 831
Gross income 1140 1140 1426
Net income 240 248 595

a. Exchange rate: Sur.t.3.33 = USS1.00.

and a worsening cconomy 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 p.oduction. There are three commercial varietiesat the
moment—Camponi, Diwani, and Eloni (Table 5). Genetic and basic seeds
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Table S.  Major rice varicties at the Foundation for the Development of Mechanized
Agriculture (SML) in Suriname, 1982-1983.

Variety Release Area Yiekd
(year) (ha) (t/ha)
Camponi 1974 4712 4.20
Diwani 1976 6540 4.01
L:loni 1979 5509 4.3%8
TotalZaverage 7 1o821 4.19

Source: SMILL.

of these varieties are produced by the breeding station. The production of
certified and registered seed is not well organized.

There is only one seed production station in Suriname, managed by the
SML. However, there are some companies which sell rice seed, but ¢ very
poor quality because there are uo quality controls. The price for this kind
of seed is about Sur.£,0.50 (Usst', ! 3)/kg which is 15 cents lower than that
of the SML.

Sowing. Fariaers begin to prepare their land for sowing as sov g the
rains start. There are two rainy seasons in Suriname: the mainone t.g ns in
mid-April and lasts until the end of August and the second one begins in
December and lasts until nudg-February (Figure 1), There are, however,
some farmers who do not take into account the rainy seasons and plant the
year round. This obviously causes all kKinds of problems at harvest such as
low yields, poor quality, and the underuse of facilities for harvesting,
transport, and drying regardless of their capacities. Because there is a
shortage of irrigation water, especially in the second scason, a sowing rice
schedule would be very helplul

All commercial rice nlanting is done by direct sowing of pregerminated
seed and Nooding the ficlds to a depth of about 15 ¢m. After sowing the
water is drained as soon as possible by building some channels, if
necessary, from the lower parts of the fields.

Large estates use airplanes for sowing while small farmers sow
manually. Normally a seed density of 120 kg/ha is used, but when seed isof
poor quality a higher density is recommended.

Fields are normally plowed and harrowed in the dry scason using
tractors which have either wheels or tracks. If possible the fields are plowed
twice before flooding and then puddled wita dise harrows drawn by either
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Figure 1. Calendar for double-cropping of rice in Suriname.

wheeled or tracked tractors, To obtain a tlat seedbed a heavy beam is
drawn over the fields, If necessary, snails are controlled before sowing.

Weed control, pests, and disciises. There are some very noxious grasses
which are controlled with propanil (3 to 4 litres/ha). Red rice is controlled
by repeated plowing. IFor broad-leaved weeds and sedges 2,4-1 amine (0.5
to 1.0 litre/ha) is used.

Insecticides arc used for insect pests like Spodoptera spp., Hydrellia spp.,
Sogatodes 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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Al fungus discases 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
discases is normally stable, The “*hoja blanca™ diseasce is also present butits
incidence is not signiticant. Bacterial diseases are not known,

Fertilization. For rice production usually nitrogen fertilizers only are
used, especially urea, Experiments have indicated that there is httle or no
response to phosphorus and potasium applications.

A total amount ol 250 to 300 kg/ha of urca is topdressed in three
applications. The first application is broadcasted on drained ficlds. The
second and the third applications are also broadcasted but under flooded
conditions. The time of application and the amount to be broadcasted
have been determined by long-term rescarch, On targe estates broadcasting
is done by airplanes while small farmers broadcast by hand.

Harvesting, drying, and storage. Harvesting s normally done 35 days
after flowering. when the grains have a moisture content of about 2010 2
percent. With the exception of upland rice, all rice is harvested with
combine harvesters. During the mechanization of rice production several
brands of combine harvesters were tried out and the most suitable brands
tor local conditions were identitied.

Two or three weeks before harvesting the fields must be drained,
otherwise the harvester may slip or become stuck in the mud, resulting in
heavy harvest losses. The harvested paddy is transported in jute bags orin
bulk to the dryers.

There are two types of drvers—the bind dryer whichis Tocally made and
the column dryer which is imported from U.S AL or Germany. The bind
dryer works with a lower volume and requires more time than the column
dryer. Diesel oil is normally used in the burners.The puddy is dried 1o a
moisture content of 13 to 14 pereent,

Alter dryving the paddy is stored in two types of silos: one is 1lat and
horizontal with a conerete floor and the other is vertical, consisting of a
evlinder with metal or concrete walls. Storage insects are usually con-
trolled.

Production costs, With the exception of land, labor, seed, and water all
inputs are imported. Labor in Suriname is extremely expensive, conse-
quently increasing production costs. Table 6 shows the production costs
for the small farmer. The production costs for middle-sized farms are
slightly lower while those for large-scale farming arc the lowest.
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Table 6. Production costs per hectare for farms of about 24
ha, Suriname,

ltem Cost
(Sur.t.
Land preparation 125
Harvesting 125
Pesticides )
Fertilizers o3
Polder mamtenanee 50
Sced 0
Labor 270
Lund tay 5
Various 70
Interest 20
Totul 89S

oo Dachange tate Surt 3300 0 SsT o0,

Water management. 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 tarmers 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 Tuture another water supply will be available through the
Multipurpose Corantijn Canal Project. Water from the Corantijn River
will be pumped up and guided through a canal of 65 km toward the rice
arcas of Nickerie. When this project is tinished 12,500 ha of rice land will be
added to the present rice cultivation area.

Rice Research

Rice rescarch used to be done on a small scale by the Agricultural
Experiment Station at Paramaribo. This rescarch, 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 a 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. Flowever, the breeding
program and the research on plant protection are tully equipped. The best
location for all rice research would be the Prins Bernhard Polder, where the
rice research and breeding station of the SML is located. The total arca of
the Polder is about 800 ha and there are some facilities already available to
begin a worthwhile research program.

Because rice rescarch in Suriname takes place in ditferent locations and
by different organizations it is important to coordinate research under one
single national rice research institution in order to achiceve an efficient use
of the available research capacity. In addition, there would be better
control of the overall operations for rice. from tillage to marketing, At
present a project is being weveloped along these lines.

There is also a project on rice seed production and its profits would
cover the research costs, but no legislation has been developed vet.

One of the principal problems of establishing of a broad rescarch
program is to find qualificd personnel. Such personnel in Suriname often
leave the field of rescarch because ol higher salaries offered by other
employers, FForeign experts normally leave 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 permancent
basis.
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Rice in Trinidad and Tobago*

Ronald Barrow and Roop Ganpar**

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 cthnic groups in the population include East Indians
and African descendants, The educational level of the people is very high
with less than 10 percent illiteracy.

Since most rice is grown in Trinidad, this work will focus on that island.
Trinidad is located between latitudes 10°0S° and 1050 north and
longitudes 61"00" and 61°55" west and has an area ol [XOK square miles
(438,812 hectares). In 1972, 62.1 percent of the land was under forest and
natural vegetation, 15.4 poreent under tree crops, 12,4 pereent under field
crops, and 10.1 percent were built-up areas. The main tree crop was cacao
(8.3 percent) while rice oceupied 1S percent of the area.

The number of people employed in agriculture decreased from 24
percent in 1970 to 11 percent in 1980 (Figure 1), probably because of the
development of the oil industry 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 accurately because most of the rice produced is
consumed at home.

It has been estimated that 15 to 60 percent of local production is

consumed by the farmer and his tamily and that the contribution ot focally
produced rice to the total consumption changed from 45 percent( 1363 t)in

Read by Thomas WA Canr, Director of Rescarch, Caromn e 1975 ad - Tonidad and Toubapo
**  Director, Central Expenment Station, Centeno; and Researcher, Cereals Division, Central Expeniment
Station, Centeno, respectively.
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1954' 10 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 hain 1981. Average yields have been estimated as
ranging from 1.7 to 3.5 t/ha in 1981.

Agricultural employment (%)

30['

IOJ:'

0[ ! 1 1

1

1970 1971 1972 1973 1975 1978
Years
Figure 1. Number of people employed in agriculiure as a percentage of all employees,
Trinidad and Tobago. 1970-1980.

Table L. Distribution of rice farmers and farm sizes in Trinidud, 1981,

County Cultivated Registered Average tarm
areit tarmers size {ha)
(hir) (no.)

St Patrick 1664.5 2,496 0.65

Carom 1352.5 2,255 0.601

Victor 1092.6 1,933 0.57

Narnvia, Mayaro 24%.9 SK1 .45

St George 8K.0 20 0.40

St. Andrew., St. David R7.8 191 0.40

Totalzaverage 45349 7607 0.51

SOURCE: Muistry of Agniculture, Lands and Food Producnon, Agricultural Planning

Division. 1981,

Lo Annoal statistical digest. 1955, No S,
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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.

Rice importsincluding bulk and packaged rice for the period 1973-1981
are listed in Table 2, The value of rice imports increased from TT$27
million (USS11.25 million)* in 1978 1o TT$37 million (US$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 meat products (1.4 percent),
milk ((*.9 percent), and wheat (0.8 percent).

Locul rice production used to be sent to more than 200 small mills until
1977 when the government decided to centralize rice milling i a big rice
mill i Carlsen Field near Chaguanas, This mill was bought from a
Colombian sniclting company and has a capacity of 4 tons per hour. Inthe
period 1977-1980 1t processed an average of 1250 t per vear. A rice dryer
with a capacity of 33.6 t/hr was also obtained but it has not been properly
installed vet.

The physical operation ol the null s the responsibility of the Field
Engineering Division of the Mimistry of Agriculture. Paddy is delivered to
the mill by the Central Marketing Ageney (CMA) which buys it tfrom the
farmers. The CMA has several tradmg branches where paddy is delivered
by the tarmers in bags and is then transported to intermediate storage
facilitics in Chaguaramas.,

In 1980 farmers were paid a guaranteed price of TTS1.21 (USS0.50)/kg
and recently this has been inereased to TTS1.96 (USS0.82), However, there
are complaints that pay ment takes too long after delivering the paddy and
that CMA receives the paddy only on availability of storage space.

Table 2. Quantity and value of rice imported by Trinidad and Tobago, 1973-1981,

Year
ltem . 1973 1975 1975 1us0 1981
Imports (1) 29,450 R 27330 LRI 40,6025
Value (1178 i 29,000 29.650 27.650 AT 00 S22

thousands)#

A Exchange sate 112300 USyE0u(Nov 19sd)
SOURCE: Overseas Frade Reports, €8 1D

2 Eadchange rate 12302 USME00 N0y {9y
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In 1980 the Ministry of Industry and Commerce approved to grant
distributors a price of TT$0.73 (US$0.30)/kg. The Ministry also authorized
a price of TT$0.73 (US$0.30)/kg for imported bulk rice and TT§L.52
(US$0.63)/kg for imported packaged rice. The retail price of rice was fixed
at TT$0.81 (US$0.33)/kg in 1980 and in 1982 it was increased to TT$1.30
(USS0.54)/kg.

Considering the prices quoted it can be seen that rice consumption is
highly subsidized. Using the data from 1980, estimating a rice yield of 60
percent, and adding the cost of TT50.145 (US$0.06) for handling and
processing, the total subsidy to the consumer amounts 10 TTS$1.35
(USS0.56)/kg.

The present per capita consumption of rice is approximately 45 kg, a
level higher than the desired consumption levels. This is apparently dueto
the subsidized consumer price which results ina 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).

Price t1TT5/kg)

Sturchy
3 / loods
2 f-
/,. Rice
/”
s o7
”
-
o--——- ®--mmae o~
{ | ] | 1 1 1

1976 1977 1978 1979 1980 1981 1982

Y

Figure 2. Average retail prices of starchy foods(sweel polaloes, yams, plantains) and rice in
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 tiving to increase
local rice production by the following ways:

Increasing the arable land suitable tor paddy production by initiating
some developmental works suc™ as repairing and constructing
drainage and irrigation facilities in the Caroni, Fishing Pond. and
Nariva arcas;

Providing farmers with seeds of new and improved high-vielding rice
varieties at the subsidized price of TT$0.62 (US$0.25)/kg;

Subsidizing land preparation costs by operating a tractor pool at El
Reposo-Sangre Grande and at Rio Claro at prices of TT$20.00 per
acre (US$20.58/ha) for plowing, T'T$15.00 per acre (USS15.44/ha)
for leveling, and T'TS$15.00 per acre (US$15.44/ha) for banking;

Making the CMA purchase rice at a minimum guaranteed price;

Providing funds to the Caroni Rice Pilot Project to evaluate a highly
mechanized rice-cropping system;

Establishing a Rice Company of ‘I'rinidad in 1982 to promote and
administer all aspects of rice production and marketing; and

Provid.ag agricultural eredit through the Agricultural Development
Bank.

However, 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 done during the wet season in flood-prone arcas near swamps
(Figure 3). Most rice is transplanted from nurseries that are established at
the beginning of the rainy scason (May, Figure 4) using about 113 kg/ha of
seed. Seedlings are 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 Ad (deep alluvial soils with restricted
internal drainage).
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Figure 3. Distribution of the rice crop in Trinidad, 1973.
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Figure 4. Rainfall and rice cropping sysiem in Trinidad. (Vertical bars indicare 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 scason. 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 is attributable to labor costs. Fertilizersand
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 Agriculture 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 the
pilot farm at Caroni, two U.S. A .-developed varietics are being used. CICA
4, a promising high-vicld variety, had been distributed but was discon-
tinued because of its susceptibility to blast discase

There are three main rice discases which have appeared in all the major
rice-growing arcas; blast discase Pyricularia orvzae, leaf scald Rhynchos-
porivm oryzae, and leaf smut Eatvloma oryzae.

The two major pests are the grasshopper Conocepholus spp. and land
crabs. Sporadic attacks from stink bugs Oebalus 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 vield of 3925 kg/ha.

Research and Development

During the past tiree decades the Ministry of Agriculture’s Crop Research
Division 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, involving different disciplines in the Division,
extension services, and., to some extent. farmers.

Research policy has, as ity main objective, the well-being of rice farmers
which, in practical terms, means that research programs serve to improve
the farmers® fevel of income and consequently their standard of living,
Lfforts are being directed mainly toward the small rice farmer of swampy
lands.

Current research is, therefore, by nature, applied and ccacentrates on
two ar=ss the increase of production on small farms and the feasibility of
large-scale fullv-mechanized production,

The primary objective of research for small farms is to effect a change
from traditional cultivation sy stems to modern systems wherever they can
be adopted locally, These changes involve: the substitution of traditional
varieties by introduced and tested varieties and selections; the application
of timproved planting methods including planting densities; the use of
fertilizers: the use of chemicals for weed, pest, and disease control; the
introduction of small-scale equipment for harvesting and subsequent
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operations; and, most important, the introduction ot a double-cropping

system

The teastbthty studies on Lirge-scale production re abted m the imple-
mentation of the sugar rationalization plan m which approsimately 6500
acres (2630 hay were released Yor conversiaon to Hooded Land tor paddy
production. Tt envisaged that the tarn, st es will be refativels Targe (2000
acres or 809 hay and will use a tulls mechanized production system, The
exectingageney, Caren 1975 Lodo s current]y evaduatig a pilot project of
L3O acres (60 hat tully mechamzed, to deternine the feasibility of this
sastenm ind its possible appheation to much larger units.

Proposals and Plans for Action

Fhe agemund tor commodities such s cereals and grains is expected to
mereane substantadly at current consumption levels by the vear 1990
tlable 3) Toas generally aceepred that it will not be possible to wacet the
projpected ncreases through local production with the present land
avathibdiny and smtabiliv, Accordingly, a target ol I8 percent ot the
expected demand tor cercals and grains in 1990 is envisaged . Several
government agencres and two prolic companies (Caront 1975 Lid. and
Rice Company ot Trimdad and Tobago Lid.) are charged with the
responstbibity o meeting the projected demands®,

Because the capital investment needed to reclum or convert lands tor
rngated rnice production increises over tme studies have started on the
teastbility of unland rice production for both small and medrum-sized
furms of up 1o 10 ha,

Lable 3. Projected demand for selected food groups in 1990, Trinidad
and Vobuago,

Commodity Demand by vear ) Increase
1976 1990 over denind
1)
Cereals and 155,790 174,032
£rins 155,790 174.032 12
tats and
starches 15,250 86,352 145

SOURCE. Winte Paper on Apnau'ture A, pendis XIV AL

30 Wihite Paper on Agniculoune,
4. e Company ot Tonsdad and Tobaga Ltd. Memorandum of Association,
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A poss:ble alternative for promoting upland rice production with a
minimum of capital investment is the rationalization ol the use of existing
sugar cinie lands or abandoned tree crop farms. This is not to forgo the
reclamation of former swamp land but would increase acreage faster with
fewer capital resources,

Active consideration is being given to the reluctance on the part of
former ric: growers to revive production and 1o the disinclination of
vounger farmers to enter rice production because of the lower levels of
profit compared with other food crops and other forms of production,
Moreover. it appens that this may be attributable to a socioeconomic
problem which was and stiltisa major factor in the stagnation of'local food
crop production,

To alleviate this problem it is envisaged that a coooperative cffort
between research and extension activities will be developed to include the
sociological aspects ol food crop production,

Constraints to Increased Rice Production
and Rescarch Approaches

The main constraint o increased rice production is that farmers are
drifting away from their land. This has resulted ina significant decrease of
acreages of rvice and other food crops cultivation, Among the differem
actions suggested by several reports 1o reverse this trend are the
improvement of drainage and irrigation systems, the organization of fand
tenure, improving CMA's efficiency, and finishing work on the rice mill.

Most reports agree that il vice growimg is to continue, mechanizationisa
must. However. farm size seems to indicate that only with small machinery
will the problem of depending on scarce and expensive labor be solved. The
government has theretore initiated work on hand threshers and although
they reduce approximately one-third of the labor required tor harvesting,
labor is still required for cutting and transporting the paddy under adverse
working conditions.,

The Caroni 1975 Lid. Rice Pitot Project is working on a highly
mechanized operation which includes direct sowing and combining.
However. this requires more research and trained personnel in the short
term. In 1lood-prone arcas to mechanize harvesting would require the
development of a timetable that allows harvesting during the drier months.
The possibility of planting improved photoperiod-sensitive varieties is
being evaluated.
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Double-cropping in the areas which can be irrigated and the evaluation
of the feasibility of a ratoon crop may require further variety testing
because the germpiasm available to farmers does not include recently
developed high-yielding varicties.

The training of both rescarch and extension personnel has to be
encouraged because the work required for increased production will
demand much more technical expertise than is presently available.



Rice Cultivation in the
Caribbean Countries: Summary

Federrico Cuevas Pérez*

The Caribbean region includes the group of islands scattered in the
Caribbean Sea which extends from the southern coast of the State of
Florida to the northern coast of South America. There are three
continental countries which, for historical reasons, are also considered as
part of the Caribbean: Suriname and Guyana on the north coast of South
America and Belize in Central America,

Language barriers have traditionally restricted collaboration among the
different countries of the region, The English-speaking countries have
considerable expericnce in mutual collaborative activities whereas Dutch-,
French-, and Spanish-speaking territories normally relate with countries
outside the region.

Economic activity is dominated by mining and agriculture with the
fourism 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.

Although not all the Caribbean countries are traditional rice-growing
areas, most do consume rice as a staple food. This report describes the
general characteristics of those rice-growing arcas which include Belize,
Cuba, Dominican Republic, Guyana, Haiti, Jamaica, Suriname, and
Trinidad and Tobago. It summarizes the principal 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

o Consultant, Centro Internacional de Agricultura Tropical (CIAT), and Subdirector of Rescarch,
Instituto Supenior de Agnieultura (ISA), Santiago, Dominican Republic. Now Coordinator for
International Rice-Testing Program (IRTP) for Latn America, CIAT, Cali, Colombia,
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ha in Jamaica (Table 1). 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 of the countries rice is grown on small farms of 6 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°.
The case of Haiti is special because the projects to develop infrastructure
for rice cultivation are recent—which partly explains the low yield of 1.9
t/ha.

Although 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 1LOK million tons of which 135,000 were net imports (Table 2).
However, the quantity of rice entering the region was much higher,
because the largest exporter, Suriname, sold most of its rice 10 Europe.

In general rice farming is profitable (Table 3) although in some cases the
cost and availability of machinery and inputs result in high production
costs. The cases of Belize (average farmer breaks even) and Trinidad and
Tobago (average farmer loses moneyv) should indicate the direction of any

Table 1. Ecosystems, area, production, and yield of rice in the Caribbean countries,

1979-1982.

Area harvested Productionb Yield
Country Eeosystemit (hain thousands)  (t in thousands)  (17ha)
Belize Upl, 1 300 8.0 2.6
Cuba | 146.00 454.0 1l
Guyana I. R} 97.00 267.0 2.7
Hain I, Upl 50.00 95.0 1.9
Dominican Rep 1. Upl 107.00 408.0 7
Jamaicat l 0.45 1.4 KN |
Suriname I 61.00 2447.0 4.0
Trinidad and RE, 1 10.00 20.0 2.0
Tobago
Totalzaverage 474.45 1500.4 12

a Upl = Upland: 1= Irngated; RE = Ramted.
b, Padds.
v Data tor 1983,

SOURCES: Department of Agriculture (Belize). Annual Report, 1952,
Casas, J. 1984, CIAT EPR Mission in Cuba.
Departamento de Fomento Arrocero (Dominican Republic).
USDA. 1982. Foreign Agriculture Circular, FG-22-82.
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Table 2. Population and movement of white rice in the Caribbean countries, 1979-1982,

External Consumption
Population tradedt Total Per capita

Country (million) (t in thousands) (1 in thousands) (kg)

Belizeb 0.15 0.14 3.40 22.66
Cuba 10.00 (190.25) 488.00 48.80
Dominican Rep. 5.60 (5.46) 277.20 49.50
Guyana 0.75 73.75 96.25 128.33
Haiti¢ 5.30 (14.50) 72.25 14.20
Jamaica 2.20 (47.50) 53.50 24.32
Surinamed 0.40 §1.75 34.20 85.50
Trimdad and 1.20 (38.25) 51.75 43.12

Tobago
Total/average 25.60 (135.32) 1076.55 42.17

Parentheses indicate imports.

Data for 1983 only.

lmports vary [rom year to year depending on water avinlability.
Data for consumption 1982 anly.

[NE-

SOURCES: USDA. 1982. Foreign Agriculture Circular, F(-22-82.
Departamento de Fomento Arrocero { Dominican Rep.).
Department of Agricufture (Belize). Annual Report, 1982,

Table 3 Cost and selling prices per kilogram of paddy
in the Caribbean countrics. Averages for 1983,

Country Costit Minimum price
(USS/kg) (USS/kg)
Belize 0.15 0.15b
Cuba 0.17 0.23
Dominican Rep. 0.22 0.27
Guyana 0.10 0.14¢
Haiti 0.34 0.37
Jamaica 0.17 0.18
Suriname 0.12 0.14d
Trinidad and 1.27 0.83
Tobago

a. Calculated, assuming average yield, as in Table 1.
Does not include land rent or financial costs.

b. Minimum price lor paddy with 18 percent moisture.

c. Price (or 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
rescarch planning. The high production costs for Haiti are partly
responsible for the low per capita consumption (Table 2) which supgest
that cheaper rice would probably increase the demand.

With the exception of Haiti, Caribbean rice farmers sell their paddy
through channels which guarantec 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 of 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 sced in dry soil—by broadcasting in Belize and with
machineryin Cuba. Belize and Trinidad and Tobago have several irrigated
rice projecis where herbicides and fertilizers are used, but most farmers in
these countries do not use chemical inputs.

On the whole, two crops per vear is the goal, but problems of water,
machinery availability, and weather normally limit production to three
crops every two vears (Figure 1), Only Gavana and Suriname obtain two
crops per year and start their first crop in November and harvest their
second ciop in September to October (Figure 1, 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 resultin harvesting during the rainy season (end of May).

Cuba starts its first crop in mid-December (Figure 1, B) because carlier
plantings normally suffer 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 (FFigure [, C).

Most varieties used are semidwarfs which are either locally developed or
selected from germplasm available from international research centers



Table 4. Common agronomic practices for rice in the Caribbean countries.

Practice Belize Cuba Dominican Guyana Haiti Jamaica Suriname Trinidad and
Republic Tobago

Land preparation

Mechanical, dry X X X X X X

Mechanical, wet X X X X X X

Hand X X
Planting

Trausplanting X X X X

Dry seed X X

Pregerminated seed X X X X X o
Weed control k_i;

Herbicide X X X X X X

Hand X X X X X \
Fertilization

Complete X X X X X

Nitrogen X X X X X X X
Harvesting

Combine X X X X X

Hand X X X X X
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Figure 1. Rice cultivation systems in the Caribbean countyies.
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[CIAT or IRRI (International Rice Research Institute)] (Table 5). It
should be pointed out that the varicties 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 of Cuba and the Dominican Republic, legal regulations for seed

Table 5. Major rice varicties planted in the Caribbean countrics,

Variety Typ:a Country of origin Planted by

Bluebonnet IT U.S.A. Belize

Camponi SD Suriname Suriname

Caribe 1 Sh Thailand Cuba

CICA 8 SD Colombia Belize, Jamaica,
Dominican Republic

Dawn IT US.A. Haiti

Diwani sD Suriname Suriname, Guyana

Eloni SD Suriname Suriname

IR'S SD Philippines Trinidad and
Tobago

IR 880 sD Philippines Cuba

J-104 SD Peru Cuba

Juma 57 SD Dominican Republic Dominican Republic

Juma 58 sD Dominican Republic Dominican Republic

MCI-3 SD Taiwan Haiti

Mingolo TT Dominican Republic Dominican Republic

N SD Guyana Guyana

Naylamp SD Peru Cuba

Quisqueya SD Haiti Haiti

Rustic SD Guyana Guyana

Starbonnet IT US.A. Guyana, Haiti

Tanioka SD Dominican Republic Dominican Republic

a. IT = Impraved tall; SD = Semidwarf; TT = Traditional tall.
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certification are ecither 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 of a 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 workers,

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 Moruss Development Corpor+tion (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 rescarch 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 rescarch is specifically carried out by Estacion Central de
Investigacion 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 cither having the station under the Direccidn 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 rescarch 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 proup Guyana is having problems maintaining
its program, largely because of staff 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 ¢ improved 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 regicn 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 resulted 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 s the increase of cropping 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 cach country with regard to
cycle, quality, and teiciance to soil problems. Forexample, carly-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 or 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
cases of Suriname and Guyana should be cited since their extra long grain
varieties normally result in low milling yields. With the countries’ expected
area expansion and marketable surplus, they should make use of improved
varieties having petter milling quality.

There are two major soil problems in the Caribbean—salinity and
organic soils. The germplasm available to Cuba, Dominican Republic, and
Haiti should include materials tolerant Lo 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, Haiti, 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.

Resecarchers from Belize, Haiti, 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 irn
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 rice: workers would benefit from interchanges of experiences
with Central American farmgrs. 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 machinery
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, the participants of this First Workshop on the
Caribbean Cooperative Rice Research Network concluded that a signifi-
cant and well-coordinated regional effort is needed in rice research in order
toachieve national goals inrice production, Several countries in the v~gion
have both germplasm and technology to offer to otker countries in the
region and vet interaction is not occurring because of insufficient
communication and lack of incentive.

The workshop on agricultural rescarch policies held i Port-of-Spain,
Trinidad and Tobago, in September 1982, recommended that collabera-
tion among the countries of the region and with programs of international
centers be developed by the ereation 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 carly 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 Ly participating institutions;

Tofacilitate more effective cooperation and support from CIAT and
IRRI(International Rice Reszarch Institute) to national programs in
the region; and
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To facilitate technical cooperation between Caribbean countries asa
means of promoting rice production.

The above objectives will contribute to the development of components
for new rice-production and sced technologies suitable for the ecological
and economic conditisne existing in each production zone and rice-
production system in the Caribbean,

Strate:

The 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 desigaed
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 conducted 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
productior: 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 I, 2, and 3 which cover, respectively, the activities of



Conclusions and Recommendations ...

117

Table 1. Areas for ficld rescarch reco.imended for the Caribbean Cooperative Rice
Research Network and proposed schedule of activities, 1985-1989.
Activities Ycar
1985 1986 1987 1988 1989
Regional trials
Germplasm evaluation?
Observational nurserics X X X X X
Special nurscriesC X X X X X
Agronomic trials
Weed control X X X X
Nitrogen efficiencyd X X X X

Small-machinery testing

a. Nurseries should be arranged according to each country's needs,

and should include milling quality tests.
. Includes early-maturing varicties.
¢. Includes nurseries for salinity.

d. With support from the International Fertilizer Development Center (IFDC), U.S.A,

Table 2.
Network, 1985-1989.

Recommended training activities for the Caribbean Cooperative Rice Research

Activities and country

Participants per yeard

1985 1986 1987 1988 1989

1. Incountry coursesd

Guyana (in English) 10(4)

Haiti (in English) 10(4)

Jamaica (in Enghsh) 10(4)

Dominican Republict (in Spanish) 10(4)

Cuba (in Spanish) 10(4)
2. Inservice training

CIAT Rice Program

Plant breeding 2 2 2 2 2

Agronomy K} K} K} 3 3

Pathology and entomology 1 1 1 1 1

IRRI | | ! 1

Project headquarters I 2 2 2 2

CIAT Seed Unitd (in English) 4 3

CIAT Seed Unit (in Spanish) 1 2 1 2 1
3. Thesis research

CIAT and IRRI 1 1 2 2 2

a. The number preceding the parentheses indicates the number of participants from host country; the
number cxpressed within the parentheses refers to participants from other countries.
A minimum of 10 participants from the Lost country should attend.

c.  Regular country courscs.
d. Including monitoring tour.
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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 1945 1986 1987 1988 1989
Workshop and Trinidad Guyana, X
monitoring tour and Tobago Suriname
Dominican Haiu, X
Republic Jamaica
IRTP2-Latin America X X X
Worksnop
Monitoring tour Panama, X

Cuba, Belize

a. IRTP: 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 regaided o : 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 cach 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

1. Workshop participants acknowledge and welcome the IFDC (International Fertilizer Development
Center) representative’s pledge to contribute and support, through the network, nitrogen-efficiency
trials in the countrics 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 activitics.

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 regiog, particularly
with those of the internaticnal centers.

Network Headquarters

Itis recommended that the regional rice scientist be based at the Centro de
Investigaciones Arroceras (CEDIA) of the Dominican Republic. This
recommendation is based on: the central geographical location of the
Dominican Republic; CEDIA’s ongoing rice rescarch program and the
integration between its research, training, development, and sced produc-
tion activities; the 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 sponscring 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 1s recommended that the project be developed
for a minimum period of five years 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 Plan! Others Total
protection

Belized | 1 | ! 4
Cuba 12 7 15 12 5 51
Dominican Republicb 5 2 3 4 10 24
Guyana® 2 3 ! 2 2 10
Haiu 1 | | 2 5
Jamaica 1 ! 2 4
Trinidad and Tobagod 1 | 3 5
Suriname 1 1 1 | 4
a. Includes Toledo Rural Development Project (TRDP) and Caricom Farms,

Only ane from Ministry of Natural Resources,
b. Includes the five members of a permanent Chinese mission.
¢, Includes two foreign consultants,
d. Those included i “Others™ are part-time rescarchers of Carom (1975) Limited.
Academic degrees of rice researchers in the Caribbean countries.
Country# Ph.D.b M.Sc. B.Sc. Total
Cuba 9 0 42 51
Dominican Republic 5 2 17 24
Guyana 2 5 3 10
Haiti 0 1 4 5
Jamaica 0 0 4 4

a. Information on the academic degrees of researchers from Belize, Trinidad and Tobago. and Suriname

wis not available.

b. With the exception of one Ph.D. [rom Cuba, the other Ph.Ds. work either part time or as consultants.
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List of Acronyms of Entities and Projects
Involved in Rice Research and the Rice
Industry of the Caribbean Region

Regional Institutions

Acronym

ADC
BFR
BRUMDEC
CARIRI
CCST
CcDCC
CEDIA
CENACA
CES
CMA
CMA

CRDA

DARNDR

DFA

ECIA

Institution

Agricultural Development Corporation

Big Falls Ranch

Black River Upper Morass Development
Corporation

Caribbean Industrial Research
Institute

Caribbean Council for Science and
Technology

Caribbean Development and
Cooperation Committee

Centro de Investigaciones Arroceras

Centro Nacional de Capacitacion
Arrocera

Central Experiment Station,
Centeno

Agricultural Machinery Centre
(transl. from French)

Central Marketing Agency

Centre de Recherche et Documentation
de I'Agriculture

Département de I'Agriculture de
Ressources Naturelles et de
Développement Rural

Departamento de Fomento Arrocero

Estacion Central de Investigacion
Arrocera

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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for Latin America and the Caribbean

Haiti
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Dominican
Republic
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Republic
Guyana
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Republic
Haiti
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Republic
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U.S.A.
Colombia

Italy
US.A,
Costa Rica
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