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The Cultivation of Root and Tuber Crops
in the Caribbean Countries: Report on the
1985 Workshop of the Caribbean
Collaborative Agricultural

Research Network

Theodore U, Ferguson*

Introduction

The workshop was attended by representatives from the Bahamas,
Barbados, Belize, Dominica, the Dominican Republic, Grenada, Guade-
loupe Martimque, Guyana, Haitr, Montserrat, St. Kitts-Nevis, St. Vincent
and the Grenadines, Trinidad and Tobago, the Netherlands Antilles, and
the United States Virgin Islands. Two regional research organizations: the
Cartbbean Agricultural Research and Development Institute (CARDI)
and the University of the West Indies (UW]) were also represented.
Representatives were present from the sponsoring institutions: Centro
Internacional de Agricultura Tropical (CIAT), Centro Internacional dela
Papa (CIP), International Institute of Tropical Agriculture (11TA), and the
United Nations Economic Commission for Latin America and the
Caribbean (UNECLAC). Other mstitutions represented at the Workshop
were the Caribbean Community (CARICOM) Secretarici, FFood and
Agriculture Organization of the United Nations (FAQ), Canadian Interna-
tional Devetopment Research Centre (1DRC), European Economic Com-
munity (EEC), and Centro Agrondmico Tropical de Investigacion y
Ensenanza (CATTE) (see Directory).

.

Consultant. University of the West Indies, St. Augustine, Trinidad and Tobago.
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Background

At the meeting of directors of agricultural research of the Caribbean
Developnient and Cocperative Committee (CDCC) countries held in
Jamaica in December 1984, it was agreed that a Caribbean Cooperative
Agricultural Research Network be established. The directors further
agreed that rooi crops be selected as one of the commodity groups to be
includad in the proposal for the Caribbean Cooperative Agricultural
Research Network.

The directors of agricultural research requested the cooperation and
assistance of the three international agricultural research centers involved
in root crop research (CIAT, CIP, and IITA) in the development of this
commodity network. The international centers agreed and sponsored the
workshop in association with UNECLAC,

Objectives
The major objectives of the workshop were:

The identitication and definition of common regional problems
limiting the further development of root crops in the region;

Evaluation of the potential for further development of root crops in
the Caribbean region; and

The development of a program for regional network activities
including research exchange, training, and technology transfer.

Organization of the Workshop

CIAT organized the workshop on behalf of the other sponsoring
institutions. Dr. Theodore Ferguson served as consultant to the workshop,
advised on the preparation of country papers, and prepared a regional
background paper. UNECLAC assisted in the funding of’ some country
representatives. Local arrangements in Guadeloupe were made with the
Tnstitut National de Recherches Agronomiques (INRA).

Workshop Activities

The opening session of the workshop was addressed by Dr. Lucien Degras,
representative of INRz,, who welcomed the participants to Guadeloupe.
Dr. James Cock spoke on behalf of the three sponsoring international
canters—CIAT, CIP, and [ITA—and outlined the objectives of the
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workshop. He indicated the commitment of the centers in assisting with
the development of reot crops in the Caribbean. He also thanked Dr.
Degras and INRA for holding the workshop in Guadeloupe and for the
excellent local arrangements. Dr. Carle Walter, in his capacity as
representative of UNECLAC, reviewed the development of the Caribbean
Cooperative Agricultural Research Network and helped place in perspec-
tive the objectives of the workshop.

Following the opening session country reports were presented by all
participating countries except the Netherlands Antilles. On the second day
ofthe workshop CARDI and the UWI presented reports on their research
and trainingactivities in tropical roct crops. The consultant then presented
asumriary paper which gave a comparative analysis of national root crop
production and research needs of the Caribbean.

The workshop generated much discussion among workshop participants
and led to the identiification of many arcas of common needs in research,
training and information exchange. Country representatives were asked to
indicate their countries' interest in a list of possible project activities. Their
responses are given in Table | and indicate that a majority of countries
wereinterested in project activities involving cultivar evaluation, improved
postharvestsystems, vam propagation, and training. The general meeting
was, however, unable to arrive at an acceptable summary position and
agreed to appoint a committee to develop more tully the ideas discussed
into broad work-areas for possible network activities. The committee
consisted of representatives from: Barbados; Dominica: Guyana; St.
Vincert and the Grenadines; the Caribbean Community (CARICOM)
Secreturiat; UNECLAC; and the workshop consultant.

The committee met on 10 July 1985, and agreed to the following work
areas:

Improving the marketability of root crops by introducing and/or
developing cultivars with improved storage and handling characteris-
tics. improving storage handling and packaging techniques, and
developing processed products;
Improving the propagation and production technologies for root
crops and, in particular, for yams and potato;
Reducing the incidence of pests and diseases of root crops;
Training rescarch scientists and production personnel;
Increasing the exchange of information on root crops hetween
participating countries; and
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Holding workshops and exchanging scientists.

The project activities identified by the workshop will be developed by
the consultant into a proposal for the establishment of a regional network
on tropical root crops. This proposal will be presented to the sponsoring
institutions for their consideration.

Table 1. Countries’ interest in specific project activities.

Proposed project activity Countries
idicuting interest
(no.y

Collection and maintenance of elite germplasm 4
Development of improved systems of sam (BPioscorea spp.)

propagation 7
Seed potato production 4
Yam cultivar evaluation 10
Sweet potato Hpomoca batatas) culivar evaluation 10
Cassava rMamhot spp.) cultivar evaluation 8
Potato (Solunum tuberosum) germplasm evaluation 6
Control ot sweet potato borer (fucepes posttuscraius) z
Control of sweet potato weesil (Cvlay fornicarin) 6
Control ot nematodes (Melowdogine spp.) in vame 6
Control of anthracnose Glomerelly angulata) in vams 6
Studies on the characterizanon and control

of vam viruses 2
Control of tann burmng disease K}
Integrated pest and disease control i potato 5
The deselopment of improved cultural methods

tor root crop production 8
Evaluaton of storage methads of root crops 6
Handhing and packaging techmiques tor root crops 7
Root crop processing 9
Tramimg ot research scientists 9
Trainmg of productvon personnel 9
Information dissemination and exchange 5

Spanish Summary

Reunion de Trabajo sobre Produccion ¢ Investigacion de Cultivos de
Raices en el Caribe

Representantes de dieciseis paises y dependencias de la region del Caribe
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asisticron a una reunion de trabajo en Guadalupe los dias 9 y 10 de Julio de
I985. También estuvieron presentes representantes de dos organizaciones
de investigacion regionales, de otros institutos y de las instituciones que
patrocmaron el evento, a saber, CIAT, CIP, 1ITA v UNECLAC.

Esta reunion se organizo a raiz de otra reunion llevada a cabo en
Jamaica, Fn Diciembre de 1984, en la cual los directores de investigacion
agricola de los paises del Caribbean Development and Cooperation
Committee (CDCC) se pusieron de acuerdo en la necesidad de establecer
una red colaboranva de investigacion agricola en el Caribe.

Los objetives principales de esta reumion de trabajo consisticron en la
definicion de los problemas regionales para un futuro desarrollo de los
cultivos de raices enel Cartbe: L evaluacion del potencial de desarrollo de
aquellosty el planteamiento de un programa para las actividades de la red
regional que mcluyen investigacion, intercambio, capacitacion v transfe-
rencia de tecnologia.



Root and Tuber Crops in the Bahamas

Leon S. Smith, Ghaly Swann, and Kenneth Richardson*

Introduction

Tropical root and tuber crops have always played an important role in the
Bahamian diet although maize has traditionally been the main carbohy-
drate source. A change in cating patterns over the years has resulted in a
decreased consumption of tropical root crops as Bahamians use more rice,
pasta, wheat flour, and white potato (Solanum tuberosum)  for their
carbohvdrate sources.

A national effort to cut the food import bill, pegged at Bah$150! million
per annum, has led to the initiation of programs to stimulate the local
agricultural ecconomy. The government has set goals for self=sufficieney in
basic food crops that zan be grown ceonomically, Certain priorities have
beenestablished. One of the major government objectives inits agricultural
development plan 1s to “direet our research cfforts towards improving
production of grain legumes, and root and tuber crops.”

Socioeconomic Patterns

Most Bahumian turmers have received primary school education. Re-
cently, there have been more professional people becoming involved with
food production as a second career. In addition. many of the tarmers are
equipped with other vocational skills such as construction and mechanics.
Morcover, special skills were aequired by a few of the farmers by working
on large farms 1n the United States on contract. The more successful
farmers carn from Bah$10.000 to Bah$50.000 per annum. tinder the
existing methods of practiced cultivation, farmers can carn approximately
BahS$5000 ha,

* Department of Agriculture, PO Box N<3028, Nussiau, Bahamas.

I Fxchange rate: Bah$1.00= USSL00 (1984).
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Root and Tuber Crop Production and Constraints

Cassava (Manihor esculenta) and sweet potato (Ipomoca baraias) are the
most popular of all root crops cultivated. but land arcas for any given
crop rarely exceed 0.4 hectares. Cassava is usually found growing in
association with pigeon pes while sweet potato is usually grown in
monoculture. Of the aroids the Xanthosoma spp.. localty referred to as
eddoce [sie], are the most widely cultivated. The Colocasia spp. are not
popular with Bahamians. One of the limiting factors in the production of
good quality roet crops is the lack of consideration given by the farmers to
the crops’ nutritional and phyvtosacitary needs. Root crops are, for the
most part, planted on marginal lands but even when planted on more
organized plots they are still left unattended. Many frmers consider it a
waste of funds to investin these crops. Rooterops tie wp valuable tand for
long periods when compared to vegetable crops such as tomatoes,
cabbage. and sweet peppers.,

In cropping svstems where roots and tubers are important components
intercropping and multiple cropping svstems are generally practiced.
Sweet potato s usually grown in monoculture because of its viny nature.

The mostimportant arcas of production for rootand tuber crops arc the
southeastern Baliama islands, Among them there are some 28.8 ha planted
withh root and tuber crops, The island of Fleuthera is located cast of the
centrally located capital. New Providence, and accounts for a significant
proportion of root and tubers produced.

[n the southeastern istands, where tertile black and red loamy soils have
developed and most of the “pothole’ farming is done. root and tuber crops
have been productive. However, no research has been conducted on these
islands for documentation. On the more northern pine islands unfertilized
sassavi, for example. shows little growth indicating the very low level of
fertility of newlyv-cieared land. Six cultivars of high-vielding cassava were
introduced from the Centro Internacional de Agricultura Tropical (CIATT)
in Colombia and tested under Bahamian soil and climatic conditions,
Results of the trials are shown in Table 1.

Theisfands of Exuma and Andros account for 97907 of all white potato;
Eleuthera, Cat Island, and North Andros account for 85377 of sweet
potato grown: and Eleuthera, Long Island. and New Providence are
responsible for 92.8¢¢ of the cassava produced.

The northern pine istands of the Bahamas, being flat and of softer rock
material with large reserves of fresh water, are suitable for mechanical
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Table 1. Yields of six cussava cultivars introduced from Colombia and tested under
Bahamian conditions.

Root yield
based on small

Plant Edible roots plot trial
Cultivar type tavg. no. per plant) Type (1 ha)
Mo Mex 59 Latge 12.0 Sweet RS}
M Col 638 Medium 3.0 Sweet 1.3
M OCol 1684 Smali 7.6 Bitter 20.7
M Ven 208 Small .6 Sweet 20.9
SMI 150 | arge 8.3 Sweet 27.2
M Col {468 Farge 7.8 Sweet 243

preparation. Therefore, these islands hold the greatest potential for
agricultural growth. There are some 96,319 ha of arable land that can be
used to expand agricultural production.

The average farmsize ranges trom 0.8 to 2.0 ha. There are approximately
4446 farm holdings (1978 Census of Agriculture). There are no reliable
data, however, on the number of farms producing roots and tubers.

Mixed farming is widely practiced among crop and livestock farmers, [t
is common to find farms where the mam emphasis is on growing fruit tree
crops, corn and pulses, viny vegetables, roots and tubers, and winter
vegetable production. In addition, there are some farms actively engaged
in both crop and livestock farming covering a wide range of agricultural
products,

Statisties for 1984 from the principal marketing outlet  the Government
Produce Exchange--show that some 171 tons (t) of root and tuber crops
were produced locally. This figure represents approximately 70% of the
total production. Tables 2 and 3 show the approximate volume of
production and percent distribution of local production.

The following factors constraining the expansion of production are:

Crop competition-—because cash returns from vegetable crops are so
much quicker, farmers tend to use their limited land for vegetables;

Available markets--until recently the fresh market was the only
market for tuber crops. However, recent efforts by the Department of
Agriculture in the areas of promotion, unimal {ceds research, and food
processing have considerably increased the available markets for roots
and tabers;
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Table 2. Total quantity (kg, and value (Bah$)* of root and tuber crops purchased by the
Government Proc.uce Exchange, Bahamas, 1982-1984.

1982 1983 1984
Crop Quuantity Value Quantity Value Quantity  Value
Cassava 10,009 2,207 12,896 2278 28.624 5,048
Sweet potato 79,307 40,130 102,178 45,947 66,752 27,961
Yams (white) 2722 1,200 1940 1,737 1,565 862
Fddoe 6,712 2.960 19951 06,608 16,658 5,50%
White potato h 13512 7.308 SK. 106 35,868

A bachange rate BahS1 00 USSTOO (1984)
b, No data available

Table 3. Regional distribution of local root crop production in the Bahamas, 1984,

lotal crop production

(C8)

Island Cassava Sweet potato White vams Eddoe White potato
Efeuthera 60.0 60.3 55.0 65.0 0.7
Long Isand 13.6 1.2 5.0 3.0 0
Abaco 0.6 6.4 10.0 10.0 0

Cat Island 0.5 1.7 6.0 6.0 0
North Andros 5.3 13.3 2.0 5.0 58.3
New Providence 9.8 2.0 12.0 6.0 1.4
Exuma 0.2 5.0 10.0 5.0 9.6

Land and water are very limited resources and make the production of
root and tuber crops expensive;

Available data that wouid help overcome some of the production
cxpansion constraints are lacking;:

Consumer preference - Bahamians have shown a preference for rice,
white potato, and wheat {lour as their main carbohydrate sources. In
addition, there is a lack of acceptable processed products from roots
and tubers;

Crop duration - some ro«i crops, for example, cassava, occupy the
land too long, making the crop a hurricane risk. Consequently, many
farmers are reluctant to tie up their limited arcas with a long-standing
root crop such as cassava;
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The stony nature of Bahamian soils limits root and tuber crop
production; and

A lack of contract-production programs.

There are no large-scale commercial producers of roots 2nd tubers and
technological development is very limited. The costs of production for
cassava, cddoe, and yams are highly variable.

Costs of production for sweet and white potato are presented in Tables 4
and 5 and were budgeted under the assumption that a machinery pool
would be available from which farmers could rent equipment. Equipment
costs were calculated high enough to ensure the machinery pool a
profitable operation on the rocky soils of the pine islands.

Total production of root and tuber crops accounts for Bah$109,160 or
0.32% of the total value of the national agricultural production.

‘able 4. Estimated sweet potato production costs, (Bah$/ha)* Bahamas.

Unit price Value
[tem of cost (Bah$) (Bah$)
Growing costs
Seed (1788 kgy 0.43 769
Fertilizer (K07 kg) 0.29 231
Spray and dust Kl
Family tabor (203 hr) 2.00 406
Machine hire e
Owned machinery 10
Interest on investment 59
Land rent (1 ha) 51.00 51
Miseelaneous 15
Total growing costs 1960
Harvesting and marketing costs
Picking (71 hr) 1.75 124
Owned machinery 109
Containers (381) 0.50 190
Hauling 57
Total harvesting and marketing costs 480
Total production costs 2440

a. Exchange rate: Bah$1.00 = USSI.00 (1984).
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Table 5. Estimated white potato production costs (Bah$/ha), Bahamas.

ltem of cost Unit price Value
(Bah$) (Bah$)

Growing costs
Seed (2134 kg) 0.34 734
Fertilizer 264
Spray and aust 165
Family fabor (203 hr) 2.00 406
Machine hire 135
Owned anachinery 731
Interest on mvestment 69
Land rent 1 hay) 51.00 51
Miscellancous 25
Total prowing costs 2580

Harvesting and marketng costs

Picking (91 hr) 1.75 160
Owned machinery 109
Contamers (508) 0.50 254
Hauling 76
total harvesting and marketing costs 599
Fotal production costs 379

A Eachanpe rate BahSE00 USST0H0 (1984)

Marketing and Constraints on Domestic Demand

At the community level root crops are generally prepared as a fresh
vegetable or used insoups, cakes, and pastries. Cassava and sweet potato
are the two most important root crops produced. At one time it was
common practice for housewives to grate and squeeze out the starch from
cassana and then boil the hquid which was then used to stiffen taundered
clothing betore pressing. At the indusirial level root crops are dried,
chipped. o1 crushed to a powdered form in order to be evaluated tor their
potential as animal feeds and tor human consumption.

Currently o market exists for cassava in the animal teed industry, A
market also exists tor good quality sweet potato for local human
consumption. Approximately 7007 of the products reach the local market,
The remaining 3077 1s sold in local farming communities, fed to animals in
conlinement, or distributed by other means. See Table 6 for estimates of
supply for years 1982 to 1984,
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Table 6. Quantity of supply (kg) and value (Bah$)é of root crops, Bahamas, 1982-1984,

1982 1983 1984
Crop Quantity Value Quantity Value Quantity  Value
Cassava 14,298 As2 18423 RIAT 40,892 7.212
Sweet potato 113,063 §7.324 165,408 65,634 Y5360 19344
White yams RI 1,714 5,628 2.2 2,236 1,232
Eddoc 9.590 4,228 28,545 9,440 23,798 7.869
White potato 19,732 10440 53009 51,240

w Exchange rate, Bah$1.00 - USS1.00 (1984)

Table 7 shows the local wholesale buying and selling p.ores by the
Governmieat Produce Exchange. The wholesale buying price for vams is
BahS0.13 kg, with a retail price of Bah$0.38 kg, However, local street-
vendors usually retail cassava and sweet potato for Bal.31.90 kg, while
yvams retail for Bah$2.54 kg,

The primary marketing center is New Providence which is centrally
located among the Bahama Islands. Although there are three main types of
transport (air, road, and sea). practically all of the agricultural produce
destined for the local markets are shipped by sea.

Thedistances of the major producing islands from New Providence are:
North Andros, 72 km; Marsh Harbour, Abaco. 174 km: Smith’s Bay, Cat
Island. 209 km: George Town, Exuma, 278 km: and Deadman’s Cay, Long
Island, 335 km,

Fable 7. Wholesale buying and selling prices (Bah$/kg)* at the
Government Produce Exchange, Bahamas, 1985,

Crop Buyimg price Sclling price
Cassanva 0.20 0.25
Sweet potito 0.51 0.01
Yams 0.13 0.3%
Fddoe 0.38 0.51
White potato 0.61 0.71

i Fxchange rate: BahS1.00 = USS1.00 (1984),
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Table 8 presents data on the demand and value of root and tuber crops.
With the exception of cassava, root crops such as sweew potato, yams,
eddoe, and white potato are generally used as fresh food. In 1985
approximately 1988 t of these crops were produced and valued at
Bah$1,443,195. In the case of cassava, some 41 venter the marketas a fresh
food. Most of the available ce. Lava is used as raw material for animal feed.
Consumption patterns of certain ethnic groups who have migrated from
other Caribbean countries resulted in anincrease in demand for reots and
tubers as fresh food.

The animal feeds industry, at its present stage of development, has the
potential to use approximately 32606 t of processed cassava per annum.
This transformed product can cither be in the form of chips or peilets,
assuming that 60¢7 of the feed is cassava starch. With the development of
the government’s Food Technology Division and the promotion of locally-
produced processed foodstuffs, the demand for transformed products such
as sweet-potato flour and pastry filling is growing. Statisucal information
is being evatuated to ohtain a fairly accurate account oi the demand flor
sweet potato as a transformed product.

Root and tuber crop quality is generally not graded for human or animal
consumption. However, there is a preference for imported cassava which is
more uniform in diameter, s z¢, and length,

Some of the more important constraints on domestic demand include:
A lack of improved postharvest technology;

A preference for cereal grain over roots and tubers by the Bahamian
consumer;

Table 8. Demand of root and tuber crops in the Bahamas, 1984,

Quantity

demand Value
Crop (t) (Bah$)#
Cassava 152 104,892
Sweet potato 820 742,600
White yams 137 149,432
Eddoe 42 23,661
White potato 990 527,496

a. Exchange rate: Bah$1.00 = USS1.00 (1984).
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A low developmental rate of acceptable processed root and tuber crop
products: and

A deficiency in infrastructural facilities for the efficient development
of the root and tuber crop industry.

There is no exterval demand for roots and tubers as fresh food or as
transformed products. Howcver, since cassava is a high-energy root crop
and can be grown cconomically in the Bahamas the potential exists for
cassava to be growr and exported for fuel production. One of the
constraints for external demand would be quality because roots and tubers
are frequently misshapen by the stony Bahamian soils.

The Statistics and Planning Division of the Department of Agriculture
supplies a relatively aceurate data base for root and tuber crop supply
based on the marketing statistics provided by the Government Produce
Exchange. In addition, the Department of Statistics of the Ministry of
Finance supniies statistical information on total demand.

Governmeni Policies

In 1974 the government of the Bahamas set out a national policy of
self-sufficiency in basic food crops. Its production objectives were directed
toward increased production of food staples, meat and dairy products,
processed toods, and ammal feeds. The Department of Agriculture is
actively promoting the development of root and tuber crops to increase the
potential tor agroindustrial development.

Government policy 1s 1o allow energy-rich agricultural products to be
imported either as i raw material or blended us a compound feed. Cassava
has tremendous poteatial as a high-energy-vielding crop per unit of land.
There is the possibility of growing cassava locally to substitute a portion of
the imported corn.

Ounce of the Department of Agriculture’s major objectives Is to use
agricultural development to create employment opportunities. Therefore,
the possibic direction of government policy may be to further restrict the
importation of certain root crops, become more instrumental in training
and establishing young adults in various agricultural production enter-
prises, continue to provide price incentives and other support programs
such as tand clearing and land tenure programs, and to stimulate
infrastructural development which, in turn, can encourage contract-
production schemes,
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Domestic subsidies provided by government to consumers are indirect.
The establishment of packing houses eliminated the need for farmers to
ship produce to the Government Froduce Exchange on the capital island.
The government pays haulage for sea transport. This shipping cost is not
passed on to the consumer which is advantageous to both the retailer and
consuming public. Root and tuber crops are presently not exported from
the Bahamas. The current taxes ievied on the importation of these crops
are: sweel potato, Bah$30.48/ 100 kg and white potato, Bah$15.25/ 100 kg.

Since the national policy has been set, with major emphasis on staples
(corn, cassava, sweet potato, and white potato), production incentives
have also been put into effect.

One of the major production incentives is the land clearing and land
tenure program which provides funding for farmers having legal access to
agricultural land and who have satisfied other technical considerations.
The government finances 50% of the land-clearing cost up to a total of 10
ha. Under the land tenure program government intervention has guaran-
teed the access to good agricultural land to those farmers who had
previously lacked access. The *lease-hold’ system, established under the
tenure program, had the following advantages:

It relieved farmers of land purchase responsibilities;

It gave the government control in ensuring that the lands were used
effectively: and

It prevented the purchase of agricultural land for speculative purposes.

Further, the Department of Agriculture, through the Fish and Farm
Supply Store, extends credit at a maximum of Bah8262/ha to certified
Bahamian farmers. In an effort to promote agricultural development,
subsidies were provided in the form of duty-free imports on all trucks,
machinery, and equipment. Price incentives are also an important aspect
of government subsidy efforts.

Research, Training, and Development

The major effort in root and tuber crop rescarch is germplasm collection
with emphasis on high yields, disease resistance, fertilizer responsiveness,
early maturation, storability, and enhanced nutritional quality. The
Department of Agriculture is also committed to training. At present, an
officer is training in root and tuber crop production in Ibadan, Nigeria.
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The Department of Agriculture has two research institutions which deal
with root and tuber crops as part of the overall agronomic research
program. The first institution, the Central Agricultural Station, was
established in 1967. ts task is to conduct basic, but broad-ranged research
on fruits, vegetables, small ruminants, and pigs, and establish and
maintain improved pastures.

The second center is the Bahamas Agricultural Research Centre which
was established on the largest Bahamian island, Andros. This project was
established through the joint efforts of the United States and the Bahamian
governments,

The major objectives of the project are:

To establish a 226 ha rescarch station with special emphasis on beef
feasibility studies:

To train Bahamian personnel at university, technical, and other levels:
To establish 16 pilot test-farms on approximately 680 ha of land:
Fo establish a muliipurpose cooperative; and

To establish an agricultural credit fund.

One professional staft member is assigned to root crops research on a
full-time basis and three work on root crops on a part-time basis. There are
no specific training courses in roots and tubers at the country level.

Government funding of research on roots and tubers versus grain and
legumes has been unbiased. The markets are available and the intention of
the governmentis to demonstrate the profitability of tubers as well as other
food staples in the agroindustrial environment.

Although not specifically designed for the increased production of root
and tuber crops, the Pilot Animal Feed Mill and the Food Technology
Units demand an increase in production. The Animal Feeds Progranime of
the Department of Agriculture has been designed to provide a definitive
answer to the feasibility of locally producing compound feeds. Conse-
quently, the capability of providing rations for animals with some local
raw material input (roots and wbers) from farmers is considered a major
step forward for this program. The Feod Technology Unit is expected to
provide an expanded economic feasibility profile on certain roots and
tubers. Two unit objectives are to broaden the Jocal marketing base and to
increase the potential for increased production of certain roots and tubers
in the Bahamas,
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Quarantine Regulations

In the Bahamas the minister responsible for agriculture is the competent
authority for the administration and enforcement of the Plant Protection
Act and Quarantine Regulations Act, 1983. The Director of Agriculture,
appointed by the Minister of Agriculture, acts as an agentin the efficient
administration of duties listed under the Import Control Regulations,
1983. No person is allowed to import any plant, fresh fruit, fresh or
processed meat, or poultry into the Bahamas except under, and in
accordance with, a licence issued by the competent authority under these
regulations. The Bahamas Customs Department, which falls under the
Ministry of Finance, has controllers at the major ports of entry for
regulating the Plant Protection Act and Quarantine Regulations Act of
1983, Also. in exercise of the *powers conferred” upon agricultural ofticers
under the direction of the Director of Agriculture, officers are called upon
to enforce the Plant Protection Act and Quarantine Regulations Act.

Spanish Summary
Cultivos de Raices y Tuhéreulos en las Bahamas

Se analizan la oferta, fa disponibilidad y las caracteristicas de la tierra
sembrada, los sistemas de cultivo, los rendimientos, ¢l perfil socioecono-
mico de los productores, ¢l volumen, costos v limitaciones de la
produccion, v ¢l mercadeo de fos productos de los cultivos de raices v
tubéreulos en las Bahamas. También se discuten la demanda interna y
externa de productos frescos vosus limitaciones. Finalmente se presentan
las politicas gubernamentales relacionadas con a produccion de cultivos
de raices v se indican las actvidades de investigacion, capacitacion y
desarrollo de aguélios.



Root and Tuber Crops in Barbados

Leslie Brereton*

Introduction

Barbados has an arca of 430 km? and a population of 300,000 inhabitants.
Farms may be classified as being either small (0.3 10 4.0 hectares) or large
(4 to 243 ha). The average farm size is 116 ha. The average farmer is
between 45 and 50 vears old with a family of five. Farmers usually do not
own the farms they cultivate but rather *manage’ them. Many of the farms
are leased.

Root and Tuber Crop Production and Constraints

During the period 1970 to 1984 the production of root and tuber crops
exhibited a tluctuating but generally downward trend. In fact, the
production ot vams {Dioscorea spp.)decreased from 15,400 tons (t) in 1970
104500 tin 1983, while sweet potato (Ipomoea batatas) production moved
from 5700 t to 4300 t over the same period (Table 1). The production of
eddoe (Colocasia esculenta) and cassava (Manihot esculenta) remained
stable at 244 and 119 1 respectively during these vears.

Contributing tactors to this erratic downward trend in production are:

The fall in demand tor root crops:
A rainfall pattern change in the country:
Unfavorable farmgate prices and poor storage conditions:

Disease and pest conditions especially with vams and sweet potato;
and

Decreastng allocation of land under sugir cane production,

Rootand tuber crops can be grown in every parish of the country, In

* Ministry of Agriculture, Food and Consumer Affairs, Greame Hall, Barbidos.
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Table 1. Estimated sweet potato and yam production (t), Barbados,

1970-1983.
Yeur Sweet polito Yams
1970 5,691 15420
1971 6,761 14,349
1972 7,644 12,043
1973 4178 7,766
1974 2.041 5,102
1975 44 0,609
1976 2,873 5,782
1977 4,989 S.896
197 4,989 6,851
1979 2,219 5,909
1980 4,031 7.700
1951 3000 4.000
19X2 2700 4,300
1983 4,300 4,500

Scotland District these crops are produced on a marginal scale. For
example, the aren of sweet potato planted in 1983 was about 166 ha, This
arca inereased to 215 hain 1984, No data are avaitable for cassava and
eddoc although itis estimated that there is an annual production ot 60 and
122 trespectivels. They are produced exclusively tor local consumption.
Cassava 1s bueing considered as @ possible source of animal feed and a
research programan thisarea s being prepared. No commercial production
ol white potate occurred during the 1982 to 1984 period.

Dechnimg meomes trom the ninn crop, st gar cane. will result in less land
being allocated o this crop and more land becoming available for other
agriculteral production, Hos unlikels that the land made available will be
placed under root and tuber crop production because emphasis is being
given to those crops with a greater potential for export such as sweet
pepper aind okra. The potenniad area for the production of root and tuber
crops was S40ham 1984 Reasons tor this smallarea are the subdiviston of
some plantations tor housing developments and general emphasis by
farmers on the productiion of more vegetable crops. Most plantations and
some small farms are stll engaged in the plantng of root and tuber crop,
and i 1984 4 total of 79 plantations planted these crops.

Root and tuber crops are usually intercropped with sugar cane. In
addition, enterprises such as poultry and other livestock (including
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racehorse rearing) can be found on some farms. In some instances farms
have moved away completely from planting sugar cane to the planting of
vegetable crops.

Since rootand tuber crops are intercropped with sugar cane, farmers do
not hire labor exclusively tor the production of these crops. However, at
the ime of planting a tarm would utilize about ten persons per hectare per
day. Since yams and sweet potato are cover crops not much labor is needed
forweed control, Systems of mechenized harvesting and spraving for crop
pestcontrolare utilized. Littde attention had been given to crop fertilizers
but more recently the need for fertilizing has been stressed and farmers are
now applving fertilizers mechanically,

During the pertod 197910 1983 the average vield of sweet potato was 13
thas During the same period the average vield of vams was 18 1/ha. The
datator eddocand cassava were notavailable at the tme of writing. Table
2 gives the estimated production trom 1981 1o 1983 and estimated area
harvested.

Table 20 Summiry statistics on ssweet potato and vam production, Barbados, 1981-1983,
Steet potato Yams
[ICAY] Jux) Jusy 198 JaNY st

Estimated

production ity o000 700 4,300 J.000 4.300 4,500
Ared

harvested thay AR AL RRI}] 22 230 250
Eaports

Valuet (OB 26,50 T 7RO 899,711 675,800 124,537 747,765
Quantiies 1 16 RN T96 023} I16 541
Imports

Quanuty (ke — 109 — 67 — —
Valuer (O — ARN — 572 — —

o Eachanue tate BussT oo LSS uagy

There are numerous caltivars of sweet potato available in Barbados.
Some recommended ones are CLOJ, 426071 02/3993, A20/86, and
C267100. Forthe pastteinvears several culavars of vams were sereened lor
various charactersstics which would have made them suitable tor com-
merctal explotation. However only three cultvars are grown on a large
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scale tor such purpose, Theyare Crop Lisbon, Oriental, and Horn Yam, A
similar situation exists with cassava where a screening trial is now heing
conducted. Some of thecultivars are Bank Bank. T1674, Voo/72 CMC 40,
Butter Stick, MMex 535, aad S673,

An amportant constraint i the expansion of root and tuber crop
production is the hinuted experience in the area of export marketing.
Despite many years of exporting root crops to extrarcgional markets the
mechanism and structure of the market remain undeveloped and imexpe-
ricnce in export marketing persisis.

Competition from imported substitutes also constrains production,
Barbadiuns have shown i very strong preference tor imporied root crops,
notably white potiato. The absence of recipes bused on nutrition programs
utihzing locally produced root crops has further worsened the situation, In
fact. the consumpaon ot imported root crops has contimued to rise at the

cost of domestic counterparts.

Although no root crop processing is carried out ~everal potential
opportunities have been idenntied, among which are animal feed produce-
tion, compostte flour, and dehyvdraton i the production of tast toods. In
addition, storage tacihines are poor and need turther mvestment although
the lack of demand has hindered progress i dns area.

The recent project by the Cartbbean Agricultural Rescarch and
Development Institute (CARDD, making improved planting material
available to producers, has improved vam production. However, in sweet
potito, insects attack tubers making them untit for consumption. The pest
of mijor importance is the sweet potato borer fuscepes postfasciatus.

Although the svstem of mtercropping root crops with sugar cane will
remann the domsnant production system Lot root crops Lor some seirs 1o
come, this system carries the disadvantage ot a high lubor requirement,

espearadly at harvest and the accompanyimg costs,

Marketing and Constraints

Whaotesale prices of root and tuber crops for the past three sears have
shown hitde change ¢ Table 3yand, i tact, are the same as Birmgate prices.,
spectally i those vases where tarmers sell therr produoce directly 1o the
retinler,

Allon the root and tuber crops produced wie absorbed by the tresh
market. Inothe nud-1970° there was a pilot plant operaton tor the
production of “instant vams™ . This plantis no longer functionming but new
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Table 3 Average wholesale price (Bds$/hg)* for root and tuber crops, Barhuados, 1982-1984.

Whaolesale price Dutterence ¢y
Crop [os2 1UN3 Tusd 19N 2- 198 Y83 19K
Cassinva Pyl 1.2
Eddoe (RO IS I°s coNT R
Sweet petito 02 (TR 1N XN TN
Yams Lav [IEN [ c T 1337

a Bdsyb o ssoso ey

mnterest mosuch a plant is developig. One of the factors tor the plant’s
closure was poor aceeptabihiy of the product. Another factor was the
unavadlability of expertise to diversity the plant productuon into the
processing ot other products. Inaddition, the pilot plant was not suited for
conineranad preduction,

Cassavit v now being processed tor ammal teed on an cypenmental
basis. This prlot scheme has good potentiad but could be hinaered by the
unwillingness of tarniers to plant cassava tor such purposes because ot the
anticipated Tow price ar whieh the died chips may have (o be sold.

Phe estabhishment on i plant Tor processing vamis, sweet potato, white
potatoand cassaviis bamg considered . At presentatl ot the root and tuber
crops consumed Tocalis are uttlized as tresh taods, Some List-Taod outlets

mportsmadl amounts of white-potaio chips.

Statsties are ot avaiiable on the amount of root and tuber Crops
consumed on farms but fromomteryiesw s with Lirmets 4 appearsthat farms
retain oy a provisional amount that any consumer would buy to feed un
average nouschold o e o sov Those tarmers that keep pigs and other
lvestoch usually supplement purchised teed with those provisions that are
not marketable.

The demand tor rontand taber crops tluctuates from veartosear. This
Was particular!y sigmticant durmg the pertod 19N 1o 1982, In 1YR] the
total demand tor sweet potato was 2954 1, There were no imports during
this pertod. Tn TYN2 the demand rose 1o 3665 ¢ with mmpotts estimated at
H09 Kgo The trend tor vams s simular with total denvand i 1981 reaching
BT tand mports tor this period at 367 kg In 1982 the total demand or
yams stood at 438 Cwaith no imports daring tis period.

Inconsidermg the product quahity i relation to domestic demand. local
consumers prefer red skin® to Cwhite skin® o cultivars of sweet potato.
Another preference 15 sweet potato tubers free of perforations or
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lacerations. Lacerations indicate possible sweet-potato weevil attack.
There is a preference for Crop Lisbon vams to Oriental yams. For white
potato there is a preference tor the white skin to the red skin cultivars.

Thereare several health awareness programs being promoted within the
Barbadian society such as the problems associated with obesity and
hypertension. This awareness is reflected by the slow butvisible changesin
constunptiot patterns. The demand for locally grown vegetables is on the
increase and many farmers are responding to this demand favorably, One
of the main reasons for this quick response by farmers s that the income
from sugar cane is on the decrease and furmers are fooking for better
alteinatives.,

White potato (Solanum tube rosumy is the rooterop with the highestlevel
of consumptior. The consumption level stood at 31 kg per capita during
1983 while the ‘otal consumption of other crops during the same year
reached 23 Ky per capita. More importantly, however, s the significant
ack of toreign exchange reguired for importing this root crop. Imports of
white potato rose from 3383 twith a value of just over Bds$3 million' in
1976 1o an impart level of 9922t valued at over BdsSS mitlion in 1981,
However, the teasibility of producing white potato locadly as being
examined.  There is no export demand tor root crops as processed
products, The reason given s that there hiave been no vigorous attempts to
scarch for external markets. This can be justitied by the fact that the
processing of root crops s stll in the experimental stages and no interest
has been generiated o foreign investment for root and tuber crop
transformation.

Yams and sweet potato are only exported as @ fresh food. Table 4

Table 30 Yam and sweet potato exports, Barbados, 1976-1986.

Yanis Sweel potita

Yuar (Juanuty Value Quantity Value

i (B (kg (Bds3)
1976 LIS RV MY NN 14,082 6H 4918
1977 1427 R RRRRIT S22 34,888
1975 SEOHS 421,267 23 18
1979 10,4495 [INENER Th 35 63,32
1980 4820 INT 00 T2 6,352
19x1 6,230 673800 45,049 26,509
1982 L6 124,537 35,000 70,780
1983 S RE RN TY6.000 899,711

I Fachange tate, Bds$1 000 USSOS0 (1981
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illustrates the exports of both root crops during the period 1976 to 1983,
Theexportof vams and sweet potato within this same period appedars to be
just as changeable as their production, with sweet potato being more
nstable than yams. Indeed, sweet potato exports moved trom 32 tin 1977,
to nil i 1978 and then rose wgain to 76 Uin 1979 and 795 ¢ in 1983, The
major contributing factor to this situation is the limited experience
available onexporting to ~xternal markets, In the case ol vams, arelatively
stable export trade enables projections to be made of tuture improvements,
The export trade movams had been constrained by a serious disvase
problem internal brown spot  but through the assistance of CARDI it
has been possible to produce improved planting material.

This pLlanting material s now being reproduced under spectal conditions
for tarm distribution so that in the future the entire crop can be produced
from such materal, The advantage of this development is that a better
quality product tor both the domestie and export markets can be
produced.

Over the past ten vears there has been a finvorable balance of trade in
yamsand sweet potato. There were no imports of vams and imports of
sweet potatosmamhy from St Vineent, were marginal. At present Jere is
no local production of white potato. Although there s i tride surphus in
vams and sweet potato, the mmumplmn ol Tocally grown oot crops
decreased by approximately 7047 between the period 197010 1983 moving
fromilevel of SLd kg per capita 1o 25 4 ky per capita. In 1984 theexportof
sweet potato and vams as a tresh food was constrained by & restricted
growing arca ol 215 ha which satisfied local needs only.

Government Policies

Itis of greatimportance that a credible data base be kepttorrootand tuber
crop statisties. Over the years the Planning Unit within the Mimistry of
Agniculture has prepared several documents (e.g.. AGRINDEN and
AGRISTATY which give an in-depth analvsis on the past, present, and
future status of the crops in guestion. The Barbados Marketung Corpora-
tion also produces & monthly document (*BASIS') i which the various
statisties and trends ot root crop development m the Barbados are
documentied.

Overthe pertod 1983 to 1988 there are some objectives that the root crop
sector needs to achieve:

Toreverse the downward trend indomestic production and consump-
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tion of yams, sweet potato, and other root crops of lesser commercial
importance;

To increase exports of vamsand sweet potiato toextraregional markets
and enter those regional markets expressing a demand tor root crops:

To reduce the consumption of imported substitutes such as white
potato; and

Taoinitiate a comprehensive root crop research program that inciudes
processing and production practices.

One of the government's policies must be that of continual encourage-
ment to rotate root crops and sugar cane as together they afford efficient
land utilization and cost effectiveness. On the domestic level the gov-
ernment needs to make every eftort to reduce competition being experi-
enced by local producers from root crop substitutes. In addition, the
government needs to initiate @ nutrition program which will not only
emphasize root crops as an inexpensive carbohvdrate source but which
will also suggest alternative methods in their preparation and utilization,
This should inerease production opportunities through inecreased con-

sumption.

During the pertod 1970 1o 1973 rescarchers examined white potato
production tor the possibilits of commercial production, However, a
feasibility study showed that iowould not be cconomically viable to start
such anindostory i the Barbados, Renewed miterest has been waken m this
arcaagam with the g ol screening ditferent culuvars along with some ot
the ofd cultnvars, To date the cuttivars that show the most promise are
Destree. Kerrs Penkoand Mars Piper. Kerrs Penh and Muanis Piper gave
marketable vields of 30 7 and 2000 Uhi respectinely, These trials are being
repeated with g view to commerctal production, espectalls now that new

technologies such as “true seed”™ tor propagation are avalable.

Tonnad research work has alicady been undertahen o the processing or
toot crops nunb i the torm of vam tlakes and potato chips and further
possibihities are bemmg adentiticd wath cassava, Processed cassava as a
component ol iinvestock feeds and as a means ol storage is being further
investigated. During the planned period ahcad refinements of these
projects witl be made and turther work undertaken todenaty additional
opportumiiies. The government i conpunction with the private sector will
be seehmy to commercilize some ot these projects, Processimg s expected
to tmprove the possibilities tor export while making the product available
vear-round on the domestic market. As a tirst step, the University of the
West bndies (5t Avgustiney has offered to provide assistance in the area of
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processing and storage of yams, This project should be finalized and
implemented within the planned period.

The planned period will be used notonly to develop properand effective
structuring butalbso todevelop root crop exporting experience. Consistent
quantties of vams and sweet potato will be shipped annually while the
Barbados Agncultural Society, Barbados Markeung Corporation, the
Ministry of Agriculture, Food and Consumer Affairs, and other relevant
bodies will torm 4 committee 1o monitor and organize the areas of
production and exports.

There are no tantls on regional imports of root and tuber Crops.
However asof ] June TYSS, it~ on extrargional root crop imports were
mmposed. Yams, tunna (Nanthosoma sppadasheen (Colocasta esculentu
varcesaudentay and eddoc are levied with a 30'7 taritt, while sweet potato s
charged a 339 wart rate. White potato has aset taritt of Bds$ 1. 107100k g,

Rescarch, Training, and Development

Fhe sweet potato weevtl s a dangerous pest tothis industry s development
and can be tound throughout the entire country. As much as 907 of a
potatocrop canoe damaged by this weevil, The research work doae in the
arcaolettectnely cantrolbng this weevil has concentrated on the screening
ofseverad mmported cultivars and the ise of inse taides for control, The
resubts sotar mdicate that more work s necded to Svelopettecuive control

methods inorder to eradicate he weevl

CARDI vesearchers are cunenth developmy tssue caltures for the
propagaiton ol sams-——i relativedy recent development in the Barbados to
freht the mternal brown spot discase found i vams. Results so far have
mdicated some degree of soecess, Virus-tested materic! s now bemng
exported tosame Cartbhean Community (CARICOM) countries for
propagation purpeses. Researchers at CARDI are also looking into the
possthibine of processing cassava for anmal teed. Researchers at the
Minstrs of Agriculiure. however, are concerned with the screcning off
sweet potatoovanms.and whiee potato caltivars, Other research work in this
area ovam culinvares, The more recent ones are Belep and Kinobavo
mtreduced trom Guadeloupe.

The Minsstry of Agriculture han three agronomists and threeagricultural
ansistants assiened to the area ol taot crop research. CARDI has asstgned
oneagronomstand two field assistants to the same arca of research, The
agronomists from the two agenciesire B.Se. graduates. O the agneultural
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and field assistants only onc has a diploma from the Eastern Caribbean
Institute of Agriculture and Forestry.

Current research emphasis is on the commercial production of white
potato and the processing of cassava for animal feed. Approximately 60%
o1 the research work is conducted on government-owned stations and 40%
un privately-owned farms. Most of the work conducted on private
holdings is developmental while work conducted on government farms is
mainly experimental.

There are no local training courses in root and tuber crop production,
However, at a regional level the Centro Internacional de Agricuiiura
Tropical (CIAT) provides some short courses in this area. Tae Crop
Science Department at the University of the West Indies has also been
involved in the training of many persons in this area.  The Centro
Internacional de la Papa (CIPyin Peruand the International Agricultural
Center (IAC) in Holland provide extraregional training in this area.

Quarantine Regulations

The quarantine regulations tor all of the root and tuber crops produced in
the region are the same. The material must be free from all soil and
extrancous matter on entering the country. Crops must be free from insect
pests and diseases and must be dipped into an insecticide-fungicide
mixture or fumigated according to the stipulations on the import permit,
The material mustalso be accompanied by a phytosanitary certiricate from
the country of origiit and an import permit from the exporting country.
These regulutions are for the regional and extraregional countries. With
extraregional countries, however, other specitic conditions are imposed
and must be specified on the phytosanitary certificate.

Spanish Summary
Cultivos de Raices y Tubérculos en Barbados

Se discute v analiza la situacion de los cultivos de raices y tubérculos,
especialmente malangay, vuca, fame, batata y papa, en Barbados.

La produccion v exportacion de flame y batata disminuy6 durante el
periodo comprendido entre 1970-1984; la produccion de yuca y malangay,
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que ¢s solo para consumo local, se ha mantenido constante. La papi, cuyo
consunio es el mas alto, debe importarse.

Para cstos cultivos, se describen oferta y demanda, produccion,
limitaciones de su expansion y area disponible pars é:t 1 caracteristicas de
fincas productoras y perfil socioccondmico de los productores, sistemas de
cultivo, rendimiento v cultivares.

Se presentan datos de las exportaciones de fiame v batata entre 1976-
1983, v los impuestos de importacion para butata, fame. vuca vy malangay.

Finalmente se indican las medidas de cuarentena, el presente v futuro de
la politica gubernamental, lu importancia de una base de datos confiable
con estadisticas de los cultivos de raices v tubéreulos v la capacitacion en
investigacion y desarrollo tecnoldgico de los cultivos va mencionados.



Root and Tuber Crops in Belize

S Nerano*

Introduction

Belize has a population of about 150,000 persons and a land area of 22,964
km2, The main export crops arc sugar, citrus, and 19 a lesser extent,
bananas. The cultivation of root and tuber crops is primarily at the
subsistence level although one producer recently established 16 hectares of
root crops for export. This attempt regrettably failed due to improper
marketing arrangements. The staple food crops in Belize include rice,
beans, and corn.

Data on research, preduction, and demand of root crops in Belize are
not avzilable. However, an agricultural census sponsored by the govern-
ment of Belize this year should provide data on root crop production levels
in the near future. Within the short time given to prepare this paper. a few
interviews were conducted with people involved in the production and
marketing of root crops in Belize.

In 1983 the Department of Agriculture estimated that 87 ha o) root
crops were produced in Belize, In 1982 Belize imported approximately
1610 tons of potato (Solanwm spp.) valued at SB2.85 million!. In 1983
importations rose to 1814 twith a value of SB 3 million (Ministry of Trade,
1982 and 1983).

Rootcrops are presently grown countrywide with the largest production
arca being located in the Cayo and Stann Creek Districts (Department of
Agriculture, 1983). Both Cayo and Stann Creek are estimated to have
approximately 40 ha each in production. Generally, land is available for
root crop expansion.,

* Department of Agriculture, Belize City, Belize.

. Exchange rate: SB1.00 = US$0.50 (1983).
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Farm Characteristics

In the Stann Creek District the average farm size is approximately 4 ha, In
this district cropping systems include crop combinations of cassava and
plantains, root crops and citrus, and root crops and coconut. In Toledo
District root crops are grown mainly in the backyard garden, on small
plots of less than 0.5 ha, and on some milpas (land dedicated to a system of
shifting cultivation).

Socioeconomic Patterns

Most root crop producers are small farm operators who may be cither
single or married. young or old. The family size is estimated to be an
average of five persons. While many of these farmers are parents of
children attending secondary school, the parents themselves have only
primary educaticn. The author estimates that farmers involved in root
crop cultivation carn less than $B5000 per vear. Farms are operated by
part-time and full-time farmers. In the Cayo District root crop production
is handled by men and women, In the Stann Creek District cassava is
grown mainly by women and the other root crops are grown by both men
and women. Family members are the main source of labor.

Root and Tuber Crop Production and Constraints

There are no records of root crop yields available, However, the author
estimates that yields are normally 7-13 t/ha for cocoyams, 25 t/ha for
cassava, and 15 t:ha for yams. High labor requirements, little or no
machinery input, little or no fertilizer, and few. il any, plant protection
practices characterize root crop cultivation. In the Stann Creek District
some labor-saving practices are spreading among small operators. These
include the formation of ridges by mechanical land preparation prior to
planting and the use of grating machines for the processing of {resh cassava
root into starch or cassava wafers (focally known as cassava bread).

Interviews with farmers indicate that the major factor constraining
production expansion is that root crops are being produced to satisfy local
demand only. There is at present nothing organized for exploiting export
markets, If export markets are to be exploited, it would be necessary to
consider those factors which limit production such as seasonal variability,
varying production costs, and poor product characteristics.
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Marketing and Constraints

In the Cayo District about 90% of the root crops produced are sold in
Belize City main market. In Stann Creck about 70% of the root crops
produced are consumed at home and 209 are sold in the Punta Gorda
market. Distances between markets and the most important production
areas can be as much as 80 km.

Thedemand for root crops is far less than for other energy foods such as
rice, corn, and wheat. The supply coincides with local demand. There
appears to be no vearly price fluctuation exeept tor shghtly higher prices
demanded by the carly suppliers in any given season. Information on the
effect of income and price changes on root crop demand is not available.
However, in the Cavo District it is reported that the supply is halted when
the retail price for cocovam falls below $B0.22 K.

The only production of cassava waler is handled by two small processors
in the Stann Creek District and is distributed for sule primarily in
Dangriga and Belize Citv. Vendors transport limited amounts of this
product on public transport to other districts. [t is r.ot knowr whether a
sutficient demand exists to Justify a greater amour, of root cropsupply. A
more systematic distribution and improvements in packaging and advertis-
ing would probably lead 1o an increased demand for the product.
However, the relatively small population and the few foods that cassava
waler can substitute are two tactors that would inhibit increase in demand
evenif the previously mentioned recommendations for increasing demand
are lollowed,

The major factor affecting product quality is the root crops’ short
storage life  this is particularly true for cassava  because of natural
physiological processes, insect damage, and damage caused by machines
used in production.

One source reported that there are markets for root crops in the United
Kingdon, and the United States, The primary constraints associated with
external d:mand are:

Inability to immediately supply large quantities of quality produce;
Uncertainty of continuous supply: and

Noncompetitive prices (Table 1),



34 Root Crops Production and Research in the Caribbean
}

Table 1. Average retail prices (SB1/kg)* for root crops, Belize.

Commodity Price
Yams 1.32
Cassava 0.66
Sweet potito 0.66
Yampie (5. trifida) 2.20
Cocoyam (tannia) 0.88

4. Exchange rate SBLOG - USSO.50 (1983).

Recommendations

In order to achieve a large volume it is necessary to assure the producer
that his product will be bought at a minimum set price. By doing so the
farmer is encouraged to increase his production to satisfactory levels. To
date there has not been a dealer who has been willing to take the risks
involved and to offer a guaranteed minimum price.
In making the price competitive certain factors need to be quickly

addressed. These are:

The upgrading of production methods and introduction of high-

yielding cultivars well adapted to the arable soils of Belize;

The introduction of cultivars with low-discase susceptibility and
suitability for mechanization; and

The reduction of transportation costs. One source reported that, up to
abouta year ago, when preliminary negotiations were made to market
some root crops to the United States. the cost of transportation proved
to be a major constraint in competing against the price of rost crops in
that country.

References

Department of Agricutture. 1983 Annual report and summary ol statistics. Belize
City, Belize.

Ministry of Trade. 1982, Annnal report Belize City, Belize.

——. 19%3. Annual report, Belize City, Belize.
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Spanish Summary
Cultivos de Raices y Tubérculos en Belice

El cultivo de raices v tubéreulos en Belize es principalmente a nivel de
subsistencia y no hay datos disponibles sobre investigacion, preduceion y
demanda. Se presentan algunos datos sobre drea cultivada, sistemas de
cultivoy perfil socioccondomico de los agricultores. Finalmente se analizan
ydiscuten el mercadeo de los cultivos de raices y los factores que afectan la
fluctuacion de precios.



The Root and Tuber Crops
Program at CARDI

St Cluir Forde*

Introduction

The stated aim of the Caribbean Agricultural Research and Development
Institute (CARDIY is ““to contribute to agricultural development through
the generation and dissemination of appropriate technology tor the benefit
of the Cartbbean people.™ Given this goal and the objectives of the
Regional ood and Nutrion Strategy. the Institute has formulated a root
crop program that is responsive te the needs of its member countries,

Foalarge extent, the diet of the Caribbean population depends upon
several carbohydrate-rich root crops. Through improved production
systems, rrearch on high-yvielding coluvars, and preventative measures
taken to re-tace field and storage fosses, the Caribbean population can be

ensured of i secure and stable tood base.

From tts meepuion i 1975 CARDI has expanded its active root crop
program. In the beginning the maimn crops in the program were cassava
(Manihot exculentay. xams (Droscorea spp., sweet potato {{pomoca bata-
tas).and white potato (Solanum b erosumy with emphasis being placed on
cassavit. Although work contimues on these crops, the program has been
expanded over the past two vears to include tannia (Nanthosoma sagittifo-
ltum). dasheen (Colocasia esculenta var, escudentay, and eddoe (C.
esculenta vav, antiguorum),

Grven that sweet potato, aroids, vams, and. 1o i lesser extent, cassava
torm the basic traditionad carbohyvdrate crops in the diet of the Caribbean
people. the major goals of the program are:

To contnbute 1o the production of pathogen-tree, high-vielding
cultivars of sweet potato, vams, cassava, and edible aroids:

* Canbbean Agncultural Reseirch and Development Institute (CARDI), University
Campus, St Agastine, Trmdad and Tobago.
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To increase the production and avatlability of the major root crops
through improved planting material. better proguction systems
including pestand discase control, and improved postharvesthandling
and storage methods: and

To encourage the utilization of crop residues from the primary crop
for livestoek feed.

Research

Sweet potato is an important staple throughout most of the Caribbean.
Research and development efforts have centered on producing high-
vielding cultivars that can be adapted to various ecosystems. In conjunc-
ton with this. the control of major insect pests (Euscepes postfasciarus and
Cylas formicarius in castern Caribbean and Trinidad, and Megastes sp.in
Trinidad) has receved attention,

The rescarch activities for sweet potato include:

Maintaining germplasm {rom local and extraregional sources in
Jamaica. Trinidad. and Grenada for breeding and multiplication
purposes:

Comparing cultivars introduced from the International Institute of
Tropical Agriculture (1ITA) and other arcas with local cultivars for
adaptabiliny, vield, and market quatities through multilocation trials:

Bulking cultivars which have performed well i trals for vield and
market acceptability Tor distribution to tarmers through ministries of
agriculture;

Controlling major pests (Luscepes posifasciatus, Cvlas formicarius,
and Megastes sp.) by chemical and cultural means: and

Improving production through an evaluation of the agronomic factors
that contribute 1o increased vields, e fertilizer requirements,
spacing. and postharvest handimg.

The Institute’s work on vams has centered on solving the problem of
virus discases which cause significant fosses in quality and vield. These
problems were investigated during 1973 to 1979 and suitable measures
were developed for controlling virus discases using proven tissue eylture
methods of virus cradication and rapid propagation. In subsequent
rescarch these techniques were used to produce commercial quantities of
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virus-tested seed stock of *White Lisbon® vam (Dwscorea alata) tor
distribwtion to farmers in Barbados and the rest of the Commonw alth
Cartbbean region. This technique has received worldwide acceeptance and
is being adapted for use in countries outside the Caribbean,

In castern Caribbean anthracnose is a serious problem and virus-tested
White Lisbon vam trom Barbados has been seriously altected. As aresult
attention is being given o solving this problem. A small quantity of
anthracnose-tolerant cultivars ol 1. alara have been made available 1o St
Kitts from the Insttut National de Recherches Agrononugques (INRA),
Guadcloupe, Tor study and evaluaton In addition. material {Coconut
Lisbon) from Barbados is being tested.

The principal ongomg activitics on vams are as follows:

In vitro maintenance of virns-tested planting material through the
nantenance ot o tssue calture steek of all D alata and D, tritida

ilCL‘c.\\iUl].\L

Improving planung maternal through studies leading o Grade A
material production;

Monitormg ot all materials produced by registered growers tor virus
affected plants through the regulation of stock deterioration and
folage disease symptoms of Grade B and ¢ multiphed materials;

Extending tuber dormaney on o commercnl seale through storage
trials wmmed at developing ceonomically: practical svstems for the
treatment ot harvested tabers:

Exalusting the mtercrop system of White Lishon vam with "Antigua’
yam (o rotmdara) and its ettect on anthracnose incdence evels in 1),
alaia cavsed by Glemerella cnvalana:

Improving the vield aad qualite of White Lisbon vam through
selectve tungiade evaluanion m anthracnoss control: and

Developing mechanzed production ssstems tor planting, crop hus-
bundry. and harvesting,

The emphaas given to cassinva at the start of the root crop rescareh
program m 1976 was predicated on the possibihty of substituting up to
107 ot wheat Hour with tlour made from starchy cropssuchas cassinvia and
sweet potato without a signiticant loss of bread quality. However,
development has not wken place along those lines,
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The present interest in cassava is its use as a corn substitute in animal
feeds. Consequently the following activities arc in progress:

Introducing and evaluating CEAT cultivars in multilocational trials
yor the assessment and rapid multipheation ot selected superior
cassava cultivars:

Studving cassava bacterial blight (CBB) through investigations of
selected cassava lines resistant to CBH:

Developing improved cassava production through mechanized sys-
tems of plantung. fertlizer and herbicide applicanon, and harvesting,
and

Developing systems tor chippig and dryving cassava for use inanimal
feeds through machinery and production system testing and devel-
opment.

Tannir and dasheen are important starchy foods widely used in the
Windward Islands, Tannia ts primarily vaded intraregionally and a small
amount is exported to the United Kimgdem,

The potential for the export of tannia has not been realized because of
fow average vields of 4230 kgZha on small farms, In addinon plantings
have been aftected by tannia leal burning discase. also called “tannia
root-rot discase’.

A program aimed at crop improvement and claritication of the disease
problem was beguam 1980 and considerable progress has been made. T he
causal agent Pvthiun murionylum has now been identtied by Koch's
postulate and control measures have been devised.

The work program on aroids can be summarized under four headings:
genetic improvement: agronomic improvement: pathological studiestand
postharvest studies.

Genetic improvement involves the collection of aroid germplasm and
the sereening of tannia seediings for disease tolerance. Screening is aecom-
plished by detecting clones with high levels of adaptibility and tolerance or
resistance to major castern Canbbean disease i particular tannia root-rot
disease. Selected clones are muluplied rapidly through tissue culture and
other methods, and ehite cultivars are evaluated through mululocational
trials.

In agronomic improvement the major emphasis is on developing im-
proved tannia production systems through nursery management, weed



The Root and Tuber Crops Program at CARDI 41

and discase control measures, and nutritional requirements considera-
tions,

Yathological studies include pathogenic testing to contirm that Pyrhium
myrionyhon is the causal agent ol tannia root-rot disease and to determine
the roles of Pythiun spp.. Rhizoctonia spp.. and Fusarium spp. in tannia
root-rot discase. Plans are also underway to utilize discase management
practices in order to determine the appropriate application, uming, and
minimum effective guantits of Ridomil MZ 5% 10 be used in the control of
tannia root-rot disease.

Postharvest studies include the control of postharvest rot of tannia and
dasheen through chemical treatment and by other means involving the
determination of the principal pathogens ciausing postharvest rot and the
implementation of preventive measures. Studies are also planned to
develop aroid maturity indices through the identification of maturity
standards i high quality aroid production and to evaluate the effect of
matarity on quasity and shelt life,

Training

During the course of research and developmental work on vams the
Institute conducted a nunther of short training courses on tissue culture for
the benetit of technicians in varions ministries ol agriculture. Some of the
Institute’s scientists also received advanced training at CIAT. In support
of the program for monitoring the production of virus-tested vam planting
matertiah by registered growers, plant protection ofticers of the Ministry of
Agricaltare, Barbados, were tramed in the identitication of toliar virus
symptons,

Although scientists and technologists are conscious ol these improve-
ments, informal technical training must he supplied to the long-neglected
ultimate user, i.c., the extension staft and. more importantly, the farmer.
This increase in information transfer would ultimately lead to a greater
amount of teehnological appreciation and increased adoption of technol-
ogy by the user. especially with regard to postharvest hundling and storage
technologics.

Recommendations
Fhe Institute will continue to be responsive to rescarching the challenges of

production of primary material so as to contribute 1o food seacurity. Oncee
this has been achieved emphasis must be on crop improvement through



42 Root Crops Production and Research in the Caribbean

higher-yielding planting materials that are resistant to the major pests and
diseases of the region. Emphasis must also be given 1o improving crop
management svstems involving mechanization where possible to ensure
efficiency in production.

At the same thime attention must be given to providing the base of an
agroindustry that can utilize, in an efticient manner, the several rootcrops
which the region is capable of producing. Therefore, appropriate training
programs must be devised to equip our scientists and technicians for these
new directions.

Spanish Summary
Programa de Raices ¥y Tubérculos del CARDI

El programa de cultivos de raices del Caribbean Agricuttural Research and
Development Institute incluve los cultivos de vaca, iianmie, batata, papa v
aroides comestibles. Los principales objetivos del programa son la
produccion de cultivares libres de enfermedades, ¢l aumento de la
produccion y defa disponibihidad de los cultivos de raices, s etestimulo de
la utilizacion de los residuos del culuvo primario en la alimentacion
animal. Se presentan las actividades de mvestigacion, capacitacion v
desarrolfo refactonadas con Ta batara, el fame, la vuca v los aroides.



Root and Tuber Crops in Dominica,
West Indies

C. 4. Sorhaindo*

Introduction

The total amount of land under root and tuber crops in Dominica in 1984
was 3650 hectares. This total comprised six root crops: dasheen (Colocasia
esculenta) (1700 hectares); tannia (Nanthosoma sagittifoliun (850 ha);
yams (Dioscorea spp.y (769 ha): sweet potato (fpomoca batatas) (243 ha);
cassava (Manthor esculenta) (81 ha): and white potato (Solanum idero-
sum) (7 ha).

Dasheen, tannia, and sweet potato are grown islandwide while white
potato is grown at 300 m above sca level in the south central part of the
island. Yams are grown in the north and southeast while cassava is also
grown in the southeast but on specitic plots.,

[tis estimated that a 3077 increase in the present area is possible within
the next vear should price and market arrangements prove satisfactory.
This would increase the existing 3650 10 4745 ha. A 5077 increase over four
vears in available land would make 5475 ha available Tor root and tuber
crops,

Farm Characteristics

Theaverage tarm size tor root crops is between one and four ha. There are
approximately 10,392 tarms producing root crops in Dominica: 5173
farms produce dasheen: 2983 produce tannia; 1432 produce vams; 575
produce sweet potato: 179 produce cassava: and 50 produce white potato.

¢ Manstry of Apneolture, D ranica.



44 Root Crops Production and Research in the Caribbean

Of the 10,392 farms producing root crops in Dominica, 3000 are self-
owned, 3180 family-owned, and 3150 rented. Eight-hundred and five
farms arc operated by ‘squatters’ and 257 furms arc held by odher means.

The majority of farms producing root and tuber crops can be described
as small family farms of less than 5 ha. They usually incorporate a range of
enterprises on a small scale in combination with root and tuber crops. For
example, fruit tree crops are grown on 4047 of the farms that are larger than
10 ha, 30¢ of small home-farms (about 0.5 ha) and larger cominercial
farms (4 to 10 ha) raise chickens, and 20% of farms (0.5 to 4 ha) raise cither
cows or goats. A lesser percentage of farms have enterprises consisting of
pigs, sheep, vegetables, or the production of copra, bay oil, or farine.

Thirty-five percent of farmers do not engage in any kind of small stock
or dairy production. There are very lew instances of farms with less than
0.75 ha growing only root and tuber crops.

Socioeconomic Patterns

The average farmer is 52 vears old and 265 of farmers are in the 26~ to
40-year-old group. Very few farmers are under 25. Age differences are not
significantly correlated with fevels of income in Dominica. Literacy is
about 705¢. Although the majority of farmers have formal education at the
primary level and 567 have seccondary education only 76 of farmers keep
farm records. Out of 120 farm houscholds surveyed, only i4 houscholds
had members who were ititerate. Farmers depend highly on the opinions
of sons and daughters and on extension officers. Radio is regarded as the
most important of the media scurces on improved practices.

The average size of the houschold is 5-9 persons. Seventy percent of
faims arc mainly dependent on family labor - an important factor in
famiiy-farm incomes.

The “armer’s food is grown on his farm. The main staples are root and
tuber crops and bananas. Mcat and eggs are caten at least three times a
week.

Employment in root and tuber crop production as a percentage of total
agricultural entployment, from land clearing to marketing, is estimated at
15%. In farms ranging from 0.4 to 4.0 ha root crops are responsible for47%
of the farmer’s total income. In farms ranging from 4 to 10 ha, root crops
contribute 24¢¢ to the farmers’ total income,
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Root and Tuber Crop Production and Constraints

See Table { lor the vields of root and tuber crops in Donminica, and Table 2
for the volume of production.

Root and tuber crops are important in multiple-cropping practices in
Dominica. However, there are no precise systenis which are repeatedly
identifiable as multiple-cropping systems. Intercropping occurs with crops
such as bananas. vegetables, fruit tree crops, and coconuts,

Eighty percent of all dasheen grown in Dominica is intercropped as are
290t of yvams, 6447 of tannia, 1307 of sweet potato, and 1077 of cassava.
White potato, a relatively new crop, is always planted in pure stands.
Approximately 67¢ of the root and tuber crop farmers use chemical
rertilizers in the commercial production of these Crops.

The major fuctars restraining root Crop expansion are:
Poor markeis due to high cosis of production compared to the low

production costs of other carbohydrate sources such as rice. flour, and
potato:

Inadequate credit facilities with collateral being necessary (i.e., fand
title): and
Limited potential for farm expansion and loss of rental incomedue to
restrictions on farm size,

Marketing and Constraints

Both tannia and dasheen cost ECS0.67 kg! to produce (EC$6389/ ha).
Yamscost ECS0.33 kg (ECS$3304 ha), and white potatocosts EC$0.51 7kg
(ECS5067 ha).

Table 1. B ot and tuber crops yield (kg/ha) in Domi-
st 1984,

Crop Yield
lannia 10,323
White potato 10.369
Dasheen 12,328
Cassava 13,826
Sweet potato 13,826
Yiams 13,826

I. Exchange rate: ECS1.60 = US$0.37 ( 1984).
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Table 2. Production volume (t) of selected root crops, Dominica, 1980-1984.

Year
Crop 1980 1981 19K2 1983 1984
Dasheen 10268 10446 10521 10700 11000
Tannia 6429 6696 6905 7100 7400
Yam 4018 4286 4343 4400 5000
Sweet potato 1429 1400 1358 1400 148
White potato 10 16 30 45 50
Cassava 560 600 700 650 775

During 1984 dasheen retailed for EC$1.06/kg and had a farmgate price
of EC$0.86/kg. Tannia retailed for EC$1.98/ kg while its farmgate price
was EC$1.54/kg. Sweet potato retailed for ECS1.87 kg while its farmgate
price was ECS1.21/kg. Yam retailed for EC$2.64/kg while its farmgate
price was EC$1.43/kg. White potato retailed for EC$2.75/ kg while its
farmgate price was ECS1.65/kg.

Few wholesale operators function in the root and tuber crop marketing
chain. Wholesale purchases are made directly from the farmer. The farmer
himself or his family retails directly from the farm or at the market.
Exporters [Dominica Agricultural Marketing Board (DAMB)], peddlers,
Joseph Exotics, CARICOM Associates, cte. buy at farmgate prices.

The total value of root and tuber crops as a percentage of total
agricultural production is between 8 and 10%.

At the local community level cassava is processed into farine. This is
done mainly in southeastern Dominica. Some households on the cast coast
prepare flour from dasheen, tannia, and sweet potato but throughout
Dominica the vast majority of root and tuber crops are utilized inthe fresh
state.

Root crops are distributed in the following manner: onfarm consump-
tion (10¢): local market (60%): and onfarm, animal feed (10%). The
remaining 209 is exported to regional markets in the Barbados, Martini-
que, Guadeloupe, St. Croix, St. Thomas, and extraregional marketsinthe
United Kingdom.

The n:ain local market (Roscau) is situated 3to 145 km from production
arcas which themselves are not nsually situated more than 3 km from a
vehicular road.
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The present domestic demand for root crops on the island is 10,584 t for
dasheen, 4908 t for yams, 3770 t for tannia, 1488 t for sweet potato, and 21 t
for cassava. Twenty-one tons of cassava are caten fresh and 750 t are
converted into farine of which 10 t are exported.

The major constraints on domestic demand are;

Superior storage of other carbohydrate sources such as rice, tflour, and
imported white potatoes:

High price for root and tuber crops when compared to other
carbohydrate sources;

Seasonality: and

Ease of incorporation of the other carbohydrate sources into familiar
recipes.

The major constraints on external demand are:

High production costs resulting in the high cost of the produet when
compared to other carbohydrate sources:

Poor crosscultural acceptability in nonregional countries;
Short shelf life;
Limited availability, and delays in shipping arrangements: and

Lack of promotional cfforts in foreign markets,

Government Policies

Except for white potatoes, energy-rich imports are not restricted. The
import of white potatoes is restricted between January and Apriltoensure
a market for the local production of 69,400 kg. There are no domestic
subsidies or taxes on competing crops and products. However, he
Ministry of Agriculture assists white potato growers by importing and
reselling sced at cost price. Crop protection inputs are also provided free.
Potato growers are encouraged to form an association to substitute
imports and loan availability is facilitated through an International
Foundation for Agricultural Development (IFAD) low-interest (50 ) loan
scheme,

Future policy direction may be determined by trends in production,
promotion, and marketing. At present there are no clear and identifiable
positions for future policy, apart from an increased interest in research.
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Research

Institutes conducting rescarch on the island include the Caribbean
Agricultural Research and Development Institute {CARDI) which con-
ducts onfarm and center rescarch both at the local and regional levels. Ttis
staffed by a full-time plant breeder, pathologist, two postharvest technol-
ogists, and one laboratory assistant. The Ministry of Agriculture
(MINAG) conducts onfarm local rescarch. [t is staffed by a part-time
research officer, and the French Technical Cooperation (FTC) also
conducts local ontarm rescarch and is staffed by two part-time agrono-
mists.

In 1985 the government hudget of £CS$95,000 allocated to root crops
was distributed in the following way: annual funding to the CARDI Aroid
Project (ECS4000): building of the CARDI Aroid Project (ECS40,000):
site rental (EC$5000: tield experiment cost (ECS500); and extension lubor
costs (ECS50,000).

The main arcas of rescarch are:

Aroids  the three institutions (CARDI MINAG, and FTC) will be
cmphasizing development in the arcas of agronomy, genetics, post-
harvesting, and multiplication by asceptic meristem cultures.

Yams the introduction of clean planting naterial tor 1. alara cv.
White Lisbon is being undertaken by CARDI MINAG, and FTC.
These three institutions are also dentufving and distributing vatioas
varieties. MINAG, in particular, is collecting the following 23 varieties
ol Dioscorea spp. at the La Plaine Boranie Garden

Adon Glo Violette

Antoine Inra 520 White Cush Cush
Babawole Ladies White Lisbon
Belep Patte Delepnant White Scully
Capalau Purple Cush Cush White Yam
Choucoune Red Scully Yam Soiv

Coves San San Yellow Yam
Gincau Sca 189

Propagation experiments are being conducted by MINAG and the
treatment of planting material is being undertaken by FTC. CARDI
and FTC are evaluating anthracnose, and FTC and MINAG are
responsible for the development of training seminars;
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Cassava--CARDI and MINAG will be responsible for the introduc-
tion, testing, and distribution of the cultivar Maracas Black Stick.
Maintenance of planting plots on experiment stations will be empha-
sized;

Sweet potato  sweet potato cultivars will be introduced and main-
tained on the stations;

General research  this will emphasize onstation experimentation of
variety plots, vield trials, multiplication and propagation trials, and
discase monitoring; and

CARDI rescarch - CARDI will conduct pathology studies by isolat-
ing pathogens and investigate preparation through apical meristem
cultures. The Institute will also conduct postharvest technology
studies (storage potential) as well as leal nutrient studies.

Quarantine Regulations

Talks are to be held with the Instituto Interamericano de Cooperacion
parala Agricultura (ITCAY and CARDI coneerning quarantine regulations
and restrictions for root crops. At presentthere are no specific regulations.
Incoming material is inspected on arrival by a quarantine officer at port.
An import permit and a phytosanitary certificate from the country of
origin is required tor all incoming plant material. Export phytosanitary
certificates are necessary for exported material, Much more detailed and
stringent requirements must be emploved with the start of CARDI
development program which will involve the interregional shipment of
aroid plant material.

Sources of Additional Information

The data base, Dominica Farm Registry Survey (MINAG). includes
information on the number of farmers in root crop production, type of
farny tenure, arca under root crops, and the number of farms producing
root crops.

The 1977-1980 Agricultural Sector Plan provides general agricultural
statistics such as per capita consumption,

The Statisties Unit provides data on exports and imports.

The Market Intelligence Unit provides data on market prices, exports,
production. and loca! consumption.
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IFAD provides information on production costs, credit availability, and
loans for root crop production.

CARDI Small Farm Survey.

Extension officers of the Ministry of Agriculture, Commonwealth of
Dominica.

Spanish Summary
Cuitivos de Raices y Tubéreulos en Dominica

Se hace un analisis tanto de la tierra que hay disponible para seis cultivos
de rafces - taro (malanga, bore, dasheen). ocumo (mafata, yautia, tania,
cocoyami), fiame, batata (sweet potato), yuca y patatairfandesa como
del potencial de tierra para laexpansion de esos cultivos que se calculaen
un 50¢ durante los proximos cuatro aftos. S¢ describen también las
caracteristicas de las fincas v los sistemas de cultivo de estas especies de raiz
cultivable. Los costos de produceion de estos seis cultivos se consideran
altos v por lo tanto restringen su demanda, Se consideran también las
restriceiones tanto de la demandainterna como de laexterna y se discuten
las dircetrices que en el futuro deben seguirse para contrarrestar esas
restricciones. Por ultimo, se discute el pape! que pueden desempeiar los
institutos de investigacion en un mayor desarrollo de las industrias
dedicadas a tas raices amilaceas.



Root and Tuber Crops in Grenada

K.U. Buckmire, R.L. Benjamin, and N. Burris*

Introduction

In this paper root and tuber crops refer to tannia (Xanthosoma spp.),
dasheen (Colocasia esculenta var. esculenta), eddoe (C. esculenta var.,
antiquorumy), vams (Divscorea spp.), sweet potato (/pomoea batatas) and
cassava (Manihot esculenia),

In Grenadaitis estimated that a total of 385 heetares (ha) is cultivated to
roots and tubers. Theoretically there are about S1) ha of suitable land for
roots and tubers. However, the steep terrain and the abundance of banana
and tree crops limit the cultivation of root crops. It is estimated that
60-80¢ of the suitable iands are intercropped. Any additional land area
would have to be new lands, at present Iving idle but with difficult access.

Farm Characteristics

Itis difficult to estimate the number of persons emploved in root crop
production. Bearing in mind that there are about 2217 farmers, with an
average tamily size of four, it can be said that approximately 8868 persons
are directly or indirectly involved in root and tuber production. Hired
labor is seasonal with most being needed for land preparation and the first
weeding. Harvesting is generally done by the farmer and his family.,
According to the Caribbean Agricultural Research and Development
Institute (CARDI) Baseline Survey Study (CARDI, 1980). of the 120
small farmers (0.4-2 ha) the genceralization can be made that there are 1987
small root crop farmers. To this can be added another 230 farmers who
cultivate larger farms.

* K.U. Buckmire and R.L. Benjamin work for the Caribbean Agricultural Research and
Development Institute (CARDI) in Grenada. N. Burris works for the the Ministry of
Agriculture in Grenada.
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Root crops are grown mostly on small holdings of 0.25 to 4.0 ha mainly
for subsistence. There are few commercial . producers. Cultural practices
are traditional, involving mixed cultnauon with a heavy relianee on
manual labor. Recenthy some commercial sweet potato and yam producers
have been relving heavily on the tractor for land preparation.

Root and Tuber Crop Production and Constraints

MostYarmers produoce aroids and cassava m nuxed cropping while about
S0 of the yams are grown in pure stand, It is uncommon to find pure
stands o tannia and cassavi. Dasheen. grown m swamps, aiong streams,
orinnear-waterlogged condinions, s planted in pure stands. This accounts
for about 40-300 ¢ ot the dasheen cultivaton. The other halt of the
production comes from mixed coppig with banana and tree crops.
Among the more important combiations imvolving root crops ares arolds
with banana: vams with cornsand sweet potato with corn and pigeon pea.

“armers generally plant sweet potato from August to December with
the major harvesting occurning between January and May. In the sugar
cane belt, i southern Grenada, sweet potiato is intereropped with sugar
cane and corn improving the farmers mceome and., because the harvesting
of sweet porato tactlitates weed control, assisting in the cultivation of sugar
cane.

Rootand tuber crop production grew at 1377 between 1975 and 1978 but
has since dectined trom TS tons (0 1979 10 704 tin 1984 (Table 1),

Although there are many heetares ot suitable land tor the production of
roots and tubers there are several major factors constraining expansion. A
major constriint is the topography ol the kind. Because tree crops oceupy
most of the potential rootand tuber crop arca. avalable land is relatively
steep. Increased rootand tuber crop production would therdfore requirea
gicater amount of kehor and the practucing of hillside furming,

Table 1. Production (0 of selected roots and tubers in Grenada, 1979-1984.

Y eat
Commodity 1974 Jusn fus] [us2 Juni 1984
Sweet potito 2 AR N JyT A 1oy
Tanma AR 145 14a [N 141 95

Yams s0” J60 RERS 07 454 500
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Although Grenada has an extensive and well laid network of vehicular
roads, deterioration over the last 20 1o 30 years has reached the point where
only the bare outline can be seen in about one-half of these roads.

Despite there appearing to be extraregional markets for roots and tubers
the farmers complain of an inadequate demand for their products (yams,
aroids, sweet potato). The Marketing and  National import Board
{(MNIB), on the other hand. claims that production is nat large cnough to
satisfy the minimum shipping requirements. Cassava, for example, has a
ready market for processing into farine and wafers  in fact, demand
exceeds production. tis our view that the market constraints are aresult
of the poor quality of the products., the seasonal nature of the commodities,
and the high price demanded by the farmers.

Sociocultural factors also restrict production potential. Frominterviews
with farmers we ascectained that frmers strongly believe in planting and
harvesting rootceeps according to lunar cveles. The traditional methods of
land preparation also serve as serious limitations to the expansion of
production and. morcover, farmers regard root crops as being a side dish
to complement the main meal, and henee of minor importance compared
to other crops.

Theadoption otappropriate technology inrootand tuber production is
related to the soctoeconomic position of the farmer and his experiences,
The resource base determines the fertilizer quahty and the number of times
afarmer is able to weed his field. The combined costs of staking vams and
laborin land preparation on steep hillsides make the adoption of improved
cultural practices less attractive to the farmer. We suggest that the
introduction of improved high-vielding cultivars with shorter harvesting
periods would make a positive tmpact on the farmer's ultimate vields.
Furthermore, the lack of sullicient high-quality planting material at the
appropriate time of vear severely limits any cerease in fand arca. In both
aroids and sweet patato, the mability to torecast vields by growth indices
restricts the plannimg and establishment of contract markets,

ltis interesting to note that despite high levels of unemployment and low
rates of urbamization, the avaitability of labor for farm activities is low.
Because ofthe high laborinput needed for vams and aroids it difticult for
the farmer to increase land areu. Increasing the land area under cassava
and sweet potato can be accomplished by mechanization especially for
harvesting,

A Took at the inputs of the three mitor root and tuber crops (sweet
potato, tannia, and vams) shows that the technology utilized includes all
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the standard practices. Fertilizer application and the use of fungicides are
also included in the costs of production. In vam production some farmers
use pen manure which incrcases the costs of production by approximately
ECS$2000/ha’. The increased vields do not seem to justity this additional
expense. The ¢ .sts of production (Table 2) show that producing sweet
potato and vams give a better return than producing tannia.

It should be noted that commodity selling prices generalty do not reflect
production costs. The pricing seems to be associated with supplv and
demand, and the weekly shopping basket requirements of the farmer.

Marketing

Although farmers grow root and tuber crops mainly for home consump-
tion, the roots and tubers also provide some cash while the other crops are
in the growing stages thus allowing for a better distribution of cash
incomes in the houschold. Sweet potato farmers tend to grow the crop for
sale 1o onc of the local outlets, but of the roots and tubers grown, only
cassava is utilized in processed form as farine and cassava bread. The bulk
of the processed Tood is produced in three villages in Grenada and
Carriacou. Theresa relatvely large factory in Grenada butat presentitis
operating well below its capacity because of a lack of raw materials. An
interesting developmentis the increasing use of tannia porridge, known as
“tannia-log ", as infant food and as a breakfast meal,

The surplus of onfarm consumption is cither sold to middlemen, who
ship to the regional markets,or shipped directls to the focal markets, the
MNIB, and the supermarkets,

Table 2. Production costs and returns (ECS$/ha)® for roots and tubers, Grenada.

Production costs Returns
Crop Labuorb Matenalt Servced Grosst Net
Sweer potato oS0 66 RIS 16281 9167
Tannia S456 282 729 11861 3294
Yam -6 &902 1] RUPRES 9299
a. Exchange rate. ECYLOO USS0.27 (19N
b, Cultural practices anu land preparation
¢ All mputs exdiuding labor
d. Fransportanon and land rental costs

e, Gross value based on o sellimg price of ECST10/kg at the market depot for all commodities.

1. Exchange rate: ECSL00 = USS0.37 11984),
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Although local consumption of root crops has shown little increase the
export demand for the crops has increased both in the United Kingdom
and Trinidad. The opening of the International Atrport at Point Salines
has made available the North American market, thereby increasing export
demands.

Examination of the sweet potato market reveals that sales vary
tremendously and that there are periods of peak production during the
first quarter oi the year (Table 3). Surveving the three outlets shows that
between 1981 and 1984 about 477 of sweet potito sales were exported to
Trinidad. Itis estimated that another 40,000 to 00,000 kg of sweet potato is
produced and used on the farm or given to friends.

Large quantities of vams are consumed on the farm, given away, or used
to feed pigs.

Production figures indicate signiticant declines of aroids since 1979,
FHowever, with the increased use of both tannia and aroids as astaple food
itis estimated that in recent vears the onfarm consumption has increased
by 30-4077. The market has remained relatively stable but there is a
growing export demand for good yuahity products,

Government Policies

From the programs now implemented it appears that the government’s
emphasis is to increase the production of roots and tubers and 1o provide

Table 3. Monthly sales (kp) of sweet potato, Grenada, 1981-1984,

Year
Month 1951 1yx2 1983 1984
January S704 6793 11962 17802
Februan PARN TY6Y 13899 15561
March S298 TS 12303 17195
Aprnl 6420 9369 S744 O6R00
May 47584 1073y 2075 6573
June 2211 5247 777 4007
July 1245 2618 2851 247
August 1659 2631 202 2569
September 1714 2705 4094 3150
October 2389 4127 2364 it6l
November 5408 7717 O8R6 5492

December 9611 11759 4226 9923
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the farmers with facilities for better incomes. The proposed projects are:

Improved aroid production methods. These include germplasm
improvement, techniques for rapid multiplication of planting material
(CARDI and the Grerada Ministry of Agriculture have already
multiplied improved cassava cultivars), nutritional crop requirements,
and discase control (virus-tested Lisbon yam has already been
introduced tfrom the Barbados),

Improved cultural practices for sweet potato production. These
include mixed cropping and the introduction of improved high-
vielding cultivars;

Introduction of improved high-vielding cassava cultivars and associa-
ted cultural practices; and
Agricultural diversification in arcas where the infrastructure is being
improved to allow for aceess to arcas suitable for roots and tubers.
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Spanish Summary

Cultivos de Raices y Tubéreulos en Grenada

Se presenta la situacion de la batata, la yuca, el ocumo, el malangay v ¢l
fiame, cultivados principalmente para subsistencia en Grenada.

Se discuten su oferta, sistemas de cultivo, rendimientos, costos y
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limitaciones de la produccion y el perfil socioecondomico de los pro-
ductores.

Se analizan también los procesos de transformacion (principalmente
vuca vy malangay), ¢l mercadeo de batata, fiame v aroides, y las politicas
gubernamentales relacionadas con el apoyo a los proyectos de mejora-
miento de los cultivos de raices.



Root and Tuber Crops in Guadeloupe

L. Degras*

Root and Tuber Crop Production and Constraints

The Food and Agriculture Organization of the United Nations (FAO)
statistics for rcot crop production in Guadeloupe are presented in Table |
where they are compared with data from Martinique, Barbados, and
Trinidad and Tobago. The data are perhaps questionable for the two
French islands. A recent survey on nutrition has shown that the annual
root crop consumption in Martinique from local production was about
47.5 kg per person which reflects a total production of 16,000-17,000 tons
per year (t/yr) for the island. On the other hand, the annual root crop
consumpt.on appears to be higher in Guadeloupe by about 1.5 kg per
person, which reflects a production cf 24,000-26,000 t/yr of root crops.

Fable 1. Total production of root crops in Guadeloupe and three other Caribbean countrices,
1972-1981,

Total production by year
(thousand 1)

Country Area
(km') 1972 1973 1974 1975 1976 1977 1975 1979 1980 1981

Cuadeloupe 1709 a8 48 59 72 59 5 23 20 21 21
Martinique 1080 30 RR! 33 RR! RK! KR 26 22 n 25
Barbados 430 19 23 23 24 17 17 15 10 14 16

Trinidad
and Tobago 4827 % 20 20 20 21 2 22 21 2 23

SOURCE: Food and Agriculture Orgamzation of the United Nations (FAU). 1973, 1975, 1977, 1980,
and 19N

* Station d’Amelioration des Plantes, Institut National des Recherches Agronomiques
(INRA),997170, Petit-Bourg, Guadeloupe.
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The last general agricultural census estimated that 3200 ha were under
food crops which comprised root crops, plantain, banana, and fruit trees
such as breadfruit. Assuming an average yield of 10 t/ha for root crops, the
calculated land area is about 2500 ha. Current data frecm the local
statistical service mention 800 ha in yams which we believe to be an
underestimate of actual production.

The number of farmers growing root crops is estimated 2t about 10,000
and over 200 farms are believed to be involved in mixed-cropping systems
(creole garden) and mixed-cultivar yain systems. Figure | shows the
distribution of crops in creole gardens. They can be defined either as
yam-based or banana-based cropping systems.

A phytosociological study of the creole garders near Pctit-Bourg shows
that there are no less than 108 species distributed among 78 genera and 45
families. Fifteen percent of the species identified are root crops.

Table 2 gives production systems for root crops in Guadeloupe and
Figure 2 gives planting and harvesting times for various root crops.

Yam is grown within a mixed-cropping system with, for examgle, no
less than twenty cultivars from six species in cultivation in the center and
north of Basse-Terce (Figure 3). Usually cach field has two or three species
with three or more cultivars of different maturation rates and sometimes of
different harvesting dates. Large monoclonal, or mostly monoclonal areas
are also grown around Petit-Bourg (D. cayenensisspp. and D. rotundatacv.
Grosse Cailleyand in the north of Grande-Terre (D. alata cvs. of the Pacala

group).

Lable 2 Root crop production systems, Guadeloupe,

System Yams (Drscorea spp.) Aronds Sweet Cassavit
potite

alata  cavenensis  Xanthosoma  Colocasia

Protoculture

Bush tallow . . . . . +
Rotatronal ¢ . . ' +
Semi-induostrial il i +

1o Tentinnely or occastonally processed
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@2

Basse-Terre

Different mixed-cropping systems based on yams and bananas and including:

. Aroids/Cassava/Cocou/Coffee
2. Aroids/Sweet Potato/Cassava
3. Aroids

4. Aroids/Beans

5. Cassava/Sweet Potato

6.  Aroids/Pigeon pea

Figure 1. Mixed - cropping systems in creole gardens, Guadeluupe, 1980,
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Figure 3. Yum (Dioscorea Spp-) cultivar frequency in the center and north of Basse-Terre. Guadeloupe, 1980.



64 Roor Crops Production and Research in the Caribbean

The cultural practices used in yam growing are found throughout the
Caribbean area. They include staking, both natural and artificial, building
mounds and ridges by hand or mechanically, digging holes and pits, and
mulching with sugar cane leaves.

Sweet potato is an underexploited crop and is cither grown in smail
monoculture-areas scattered all over the island or in mixed-cropping
systems. With more than twenty cultivars and year-round planting and
harvesting the crop has a high potential. Selection from among local
cultivars has proved valuable and two cultivars, Duclos X1 and Malesco,
are important in French Guiana and Cuba (Nodales, 1977).

The sweet potato weevil (Cylas formicarius) which imposes severe
restrictions on the importation of foreign vegetative material is not a
problem, but the sweet potato borer (Luscepes posifasciatus)is present and
is being spread by inadequate land-clearing methods (Bontils and Jean-
Bart, 1967).

The value of sweet potato tubers as animal feed for pigs has been well
documented by Corring et al. (1969) and the vines and leaves have been
used for feeding cattle and goats (Chenost et al., 1969). Though sporadic
attempts have been successful in the production of high-quality canned
marmalade, an appropriate production scheme for large-scale production
has not vet been developed, despite its advantages when compared with the
costly imported chestnut marmalade and other chestnut products.

Colocasia esculenta (madere), that s, dasheen (C esculenta var.
eseulenta), and eddoe (C.eveulenta var. antiguoremy thrive in swamp and
stream areas as well as on dry land. In swamps it is a monoculture crop.
Swamp cultivation can be done either within cleared spaces under
Prerocarpus officinalis on the inland edges of mangrove swamps, or in
upland marshes within the mesophytic, windward forest. Indry conditions
it can be mixed with Xanthosoma or yams or both. The flesh of the roots of
various cultivars are white, vellow, or a variable violet. The cultivars differ
somewhat by their aboveground and underground morphology—some
having superficial stolons. They may also differ in their organoleptic
properties.

Tannia (Nanthosoma sagittitolivm) (malanga) is grown mostly in mixed-
cropping systems. Production is decreasing because of root rot and leaf
burning diseases linked to a complex of fungi in which Phythium
myriotylum is dominant but in which Rhizoctonia and Fusarium solani are
also important. All varieties of tannia are susceptible, although farmers
consider the violet variety as tolerant.
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Very few areas of cassava are under cultivation. It is grown in mixed
cropping or in monoculture in the north of Grande-Terre, in Marie-
Galante and over the Capesterre-Belle-Eau area of Basse-Terre. Sweet
(camanioc) and bitter cultivars are grown,

Forsome years low production of white potato (Solanum tuherosum) has
been maintained, using imported seed, by small farmers in the highland
area (600-800 metres above sea level) of the La Soufriere volcano
(Messiaen, 1975).

As on all Caribbean islands, root crop production in Guadeloupe,
espectally cassava, suffered a marked decline since the Second World War.,
The major factors responsible are: large increase of imports of ciarbohy-
drate commodities; i trend away from agriculture; good prices forexport
crops; i lack ol growers  associations: and the adoption of Furopean and
North American consumption paiterns,

Economic development plans tor the island emphasize the exportcrops,
sugar cane and banana, and tourism.

FAO statstics (Table 1) show the decline of root crop production
between 1977 and 1978 s being more than 50¢7. This was a result of a
major outbreak of anthracnose. Controlling this discase is not possible
without a technological package from pathology, breeding, seed produc-
ton, an analysis ol the agricultural environment, and professional
assistance.

Research, Training, and Development

The Institut National de Recherches Agronomiques (INRA, 1981) is
conducting research on the differential susceptibility of cultivars to the
fungus Collerorrichum glocosporioides and its control by the use of the
fungicide benomyl (Fournet et al. as cited by Toribio et al., 1980). The
search for less costly and alternative fungicides 1s continuing in the Plant
Protection Service. Applications at the farm level are now common,
thereby maintaining the choice D. alara ev, Pacala on the market.

Because the improvement of 0. alata by crossbreeding s still in its
developmental stages, clonal selection from widely-introduced material
has been used. The cultivars Belep from New Caledonia and Kinabayo
from the Philippines are, among others, favored by farmers. Alternative
species have also been studied, each one showing some limitations:
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The valuable 0. cavenensis ssp. and D. rowndata ev. Gross Caille
suffer from their staking requirements, short dormancy, and fow rate
of seed multiphication;

Introduced cultivars and hvbrids ot 2. trifida are himited by narrow
ecological adaptation, short dormancy periods, and nematode and
virus susceptibility (Marchoux, 1980); and

The recently introduced D. rransversa ey, Wael from New Caledonia
does not store well.

The start of a breeding program {rom the sexual seed of Dioscorea
cayvenensis and D. rowndata reccived from the International Institute of
Tropical Agriculture (1I'TA), Nigeria, has beenanimportant development.
One hundred clones are now under selection after having been through
three cropping scasons ¢t Degras, [985),

The best cultivars of cach species are generally requested by the tarmers.
A seed production scheme is operating from the INRA Plant Breeding
Station and supplies to a network of nurseries held by a farmers’
cooperative. The central nursery applies intensive technologies inorder to
ensure & good vield of seed. Some of these developments are: small seed
piecces (150 g) (Mathurin and Degras, 1974): high planting densities
(25.000-30.000 plants ha) (Arnolin et al.. 1973) appropriate fertilization
based on soil characteristics and plant nutrient-uptake determined by the
Agronomy Station; and preemergent herbicide appheation, mechanized
harvesting, and cool storage temperatures (16 to 18"C).

As noted carlier, 50C0 of vams are grown m mixed-cropping systems.
Two characteristics of the anthracnose problem emerge within the mixed-
cropping systems. First, it lesser impact of the disease has been observedin
mixed cropping (Clairon and Nagou, 1978) and second, the search for a
high level of crop sccurity by farmers has led to the appearance of new
cultivars with varving tolerance levels. Experimental work is i progress or
is planued for the appraisal of aroids/vams, grain/legume/yams, cereal/-
yams associations and sexual D. rifida selection in ditterent assoctations.

This research would be meaningless without progress in the development
of root crop grower organizations. Based primanly on yam sced produe-
tion, a cooperative society was formed three years ago and will expand to
include other root crops within the next few vears. About 140 members will
share its modest capital.

We consider as being of equal importance, the need to develop
techniques such as in vitro tissue culture (Arnolinand Degras, 1983 and to
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renew creole-garden rescarch. The extensive use by iraditional farmers of
new cultivars is evidence of their positive attitudes toward new technology.
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Spanish Summary
Cultivos de Raices y Tubéreulos en Guadeloupe

Se presentan los principales cultivos de raices v sus tasas anuales de
produccion; hace un andlisis de cada uno de ellos v de los sistemas de
cultivo empleados para producirlos. Se discuten también las dificultades
con gue tropieza la produccion de estas raices amiliceas, especialmente
fa importacion de alimentos considerados fuentes de carbohidratos. Este
capitulo da soluciones pormenorizadas a los problemas de produccion de
estos cultivos y sefiala la necesidad de desarrollar cultivares de alto rendimiento.



Root and Tuber Crops in Guyana

Rrenda Forde*

Introduction

The agricultural sector is a tundamental component of the Guyiinese
ceonomy. During the period 1980 to 1984 this sector remained the largest
single contributor o the gross domestic product (GDP) (Table 1), The
sector’s contribution to the GDP averaged 23,44 hetween 1980 and 1984,
The value of the country's agricultural production has been relatively
stable, reaching its highest fevel of contribution m 1980 (25,307 ) and its
lowestin 1983 (22,117

Lable 1o Contribution of cconamic sectors to the gross domestic product (GDP), Guyana,
1980-1984,

Contnbution to Ghp

Sector )

1980 Tux] [us2 Tux3 1984
Agnculture 253 AR AR 2201 234
Fishung 1.3 1.3 [N 2.5 Q.8
Forestiy 1.2 [ 20 2.5 2.5
Mg and guarisig 16.6 o Rl 1.4 4.6
Food and tobacco manutactunng 2.7 1.1 [TIR 1.4 v.2
Distnibation N6 10.7 YN 10.0 §.9
Fransportation and communicition hN{ 0.6 6.5 A 71
ngimeenng and constiuctuon 7.1 8.2 7.0 N 7.1
Rental o dwellings 1.4 1.7 2.0 23 2l
Financiad services 4.0 4.7 6,4 7.3 6.7
Other ~ervices R RN RED 4.0 RNQ
Griovernment IN.? 20.4 19.0 20 22

SOURCE Hank o Cravana Tuss

©oNatenal Agnculiued Research Tnstitute, Coustal Plams Freld Research Unit, Burma,
Mihacony. Fast Coast Demerara, Guyama,
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The main crops planted in Guyana in 1982 are shown in Table 2. Sugar
cane occupied the largest land area (52,105 ha), followed by rice (45,344
ha), coconut (13,885 ha), fruit (4,167 ha), and root crops (2,980 ha).

Root crops have been consumed in Guyana for many years. These crops
assumed greater importance, however, when wheat imports stopped in
1982. The important root crops are cassava (Manihot esculenta Crantz),
eddoce (Colocasia esculenta[L.] Schott var, Antiquorum), yams (Dioscored
trifidu 1..), and sweet potato (Ipomoea batatas [L.] Lamk). Small arcas of
dasheen (Colocasia esculenta [1..] Schott var. esculenta), tannia (Xantho-
soma sagittifolium [ 1..] Schott), and white potato (Solanum tuberosum L.)
are also planted.

Root and Tuber Crop Production and Constraints

Table 3 shows the amount of land and the most important regions where
root crops are produced. In 1978 the total area under root crops was 2247
ha. This land arca increased to 2980 ha b 1982 an increase of ap-
proximately 25¢7. This was due primarily to an increase in yam and
cassava production. The arca of yvams expanded by 737 and that of
cassava by 3¢,

The targest land arcas of cassava are found in the North West and
Poracroon, East Demerara, and West Coast Demerara regions. Cassava is
also grown in the Rupununi region (Figure 1), where there is a large
Amerindian population. All the cassiava produced in the Rupununi is
consumed within that region.

Table 2. Arca (ha) planted to the main foud crops,
Guyana, 1982,

Crop Area planted
Sugar cane ARNTIA
Rice 45,344
Coconut IRIEHS
Fruits 4067
Root crops 2980
Plantn 2405
Vepetables 400
Legumes 26)

SOURCE Munstey of Agncubture, Planmmg De-
partment. Gusana 1982
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Table 3. Land arca (ha) in pure stands of root and tuber crops by region, Guyana, 1978,
North  Essequibo
West Coast West
Crop and and Coust Fast West Fast
Total  Pomeroon Islands  Demerara Demerara Berbice Berbiee
Cassava 14360 T2 100.0 1484 M0 92 120.4
Eddoe S67.0 6.0 RRRR 29,2 6l.6 6 1244
Yam S04 ALY 1240 32 7.2 — —
Other ground
Crops 1936 (ITRNY 0N 0.8 184 4N 608
Total RAS AT 9700 WS I8N0 2 470 3056
SOURCE  Guavana Ruradd Farm Household Surves . 197

Eddoe is produced mainly on the Essequibo Coast and Islands, East

Berbice, and North West and Pomeroon regions. The North West and
Pomeroon region produces most of the vams, followed by the Essequibo
Coast and Iskinds,

Table 4 shows that o total of 33201 ha of cultivable land was not
cultivated in 1982, Tt s difticult to ascertain, however, how much ol this
land area is avilabie tor root and tuber crop expansion. The coastal
regions of Guyana are manly cultivated with sugar canc and rice and most
of the cultivable Laind is Ithely 1o be expanded to these two crops. Teis
possible that most of the Tand in the Nortin Wes ond Pomeroon may be
available for root crop expansion with smaller arcas in other regions,

[able 4 Cultivable Lind tha) out of groduction by region,
Guyvana, 1982,

Region Atea
North West and

Pomeroon 29404
Essequibo Coast

and Islands 8.561.6
West Coant

Demerara 5411
Fast Demerara 9143
West Berbice 124516
Last Berbice 6,192.0

Total 32010
SOURCE  Minstiy o Agneudiure, Plaminmg Department,

FOND. Grusana
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Root crops are primarily produced on small farms of one ha or less
(Table 5). Approximately 12,500 farms produce root and tuber crops in
Guyana,

Rootand tuber crop yields have been estimated to be between 6 t/haand
10 t/7ha. The total production in 1978 was over 5000 t (Table 6). Cassava
wirs the fargest contributor to total annual root crop production with over
2000 t, folfowed by eddoes with 1677 1.

Table 5. Number of Tarms producing root crops by farm size, Guyana, 1978,

Size ol tirm

thiny

Crep Jotal <! IR 23 4-5.9 6-9.4 10-19 =199
Cassava 6172 1594 Yol 1014 033 R EEY ny
Lddoe INST Y2 a7 [N hRE RUN 165 320
Yam NOh 103 146 B3 173 200 7Y 1
Other ground

Crops 1666 St [BR} RN 273 225 Hs (R}

Total 12561 RERRS IN67 1966 1913 1734 1047 89y
SOURCE  Guyvama Rural Farm Household Suvey (97N,
Table 6.0 Production (t) of root and tuber crops by region, Guyana, 1978,

Narth Faseqmbo Weg
Woestand  Coast and Coist st West last

Crop Fotal - Pomeroon Klands Demerara Demerara Berbice Berbiee
Cassina 20816 IBERR 2oy 110.9 TOn 0. IN(LS
Eddoc 167701 AR (PRSI los.” 27T T 200
Yam 0211 RRTNI] AN 4.3 RN a 1.5
Other ground

crops ST LR ATRN v.0 4.7 19 9.0

Total 383500 T2 N0 RARN 1i2e LSKY 5820

i The total amount of yvams produced was 0 ke
SOURCE: Guyana Rutal Farm Houschold Supves, 1978
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Farm Characteristics

Farm characteristics are similar in the different regions of Guyana in that
there are several enterprises within cach farm. The number and types of
enterprises ditfer from region to region. In the North West region lor
example, there may be as many as tive enterprises within one farm such as
root crops, legumes, plantain, peanuts, and ginger. In the Pomeroon furms
produce citrus, avocado and other mixed fruits. root crops. and legumes,
[n the coastal arcas tarm enterprises are rice. cattle, legumes, root crops.

and vegetables.,

Most tarms engaged in root crop production are also involved in other
cropenterprises. Although several crops may be planted on the furm they
are restricted 1o different areas.

There are several farms, however, that intercrop root crops with other
crops, Inthe Pomeroon region cassaviis planted as an intercrop with tree
crops such as citrus, avocado, and other mixed fruits, In the North West
regron vams are often intercropped with corn.

Rootcrop furmers own or lease their holdings, In general, production is
labor mtensive rather than mechanized, On Larger farms the tarmers may
own machinery for land preparation. The labor on root crop fiirms comes
mainly trom the farm houschold. although some Libor may be hired at
peak pertods such as at planting and harvesting,

Most tarms produacing root crops are small and land s not available tor
root crop expansion, Generally, the farmers prefer to spread their risks
overseveral crops rather than concentrate onany one crop. These farmers
donotusully appls for ereditand i some cases do not have the necessary
collateral tor obtaming loans.,

Marketing and Constraints

Farmgate prices from 1975 1o 1979 are shown in Table 7. The lowest price
was paid Tor cassiava: the price ol sweet potato was higher: and the price
pand for eddoe was greater than that of both sweet potato and cassava,
Farmgate prices for vams are unavailable. but this crop usually commands
the highest price.

Fable N shows the wholesale and retail prices of root crops in
Georgetowi irom 1981 1o 1984, Generally, both wholesale and retal
prices inereascd over the period with cassava being the cheapest root crop
and veirs the most expensive,
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Table 7. Farmgate prices (Ge/kg) of some tuber crops, Guyana, 1975-1979.

Year
Crop 1975 1976 1977 1978 1979
Eddoe 0.6 35.2 42.0 46,2 61,2
Sweet potato 0.4 55.0 0.0 L] 50.2
Sweet cassavi 15.6 17.6 330 2.2 240
Bitter cassava 1.0 1.0 1.0 1.0 1.0

a. Bachange rate: GSLOD - 1'S30.33 1984,

SOURCE. Ministry of Agnculture, Plannimg Department. 1980, Gruvana,

lable 5. Average wholesale and retail prices (Ge/kg) of root crops at municipal markets in
Georgetown, Guyana, 1981-1984,

Wholesale price tor Retaul price tor
vear sear
Crop 1951 1952 1952 1984 1981 1982 1982 19584
Cassava KR 1ON. 1 67.6 FREN 0.6 1535 i3 N,
Eddoe 42.7 N6 Y13 120.7 S8 Tox. S 1225 1oy
Sweet potato 1.3 109.0 1069 [REN 973 137.3 [N IRV N PR W
Yam 1064 140.0 190.5 2277 1461 IN2.0 2202 281
Tannia Y36 1225 164 1498 1229 1534 1561 RN

o Enchange rate G300 N30 33 (198
SOURCE  Mimstry of Agnicubture, Plannimg Depantmient. Guyana,

The prices given are average prices for the period but there are usually
seasonal fluctuations in price, with prices being lowest when supply is
highest,

Most of the transformation processes in Guyana are effected with
cassava. At the community level, cassava is processed into cassava bread,
cassareep, starch, and farina. Yams are processed into chips and sold as a
snack food. Industrial processing is done only with cassava. There are
three mills, located in North West, Pomeroon, and West Demerara
regions, which are used for cassava processing. The main product of the
mills is flour but small quantities of starch, cassareep, and livestock feed
are also produced.
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Table 9 shows the percentage of root crops used Tor different purposes.
These figures represent the use of fresh root crops. Dataon the markets for
transformed products are not available at this time.

Domestic demand for root and tuber crops is primarily as tresh food.
Export of root crops is insignificant and practically all root crop products
are consumed localls. However, cassava is ialso bought in the form of
cassina bread. eassereep, faring, tlour, and starch but data are not
available on the actual quantities ol these products. Cassava starch is also
used in the manutacture ot adhesives and as a tlocculant (bauxite industry).

Generally. the quality of root crops is considered satisfactory. In the
case of vams. however, i virus causes discoloration of the tubers making
them physically unattractive to constumers. The mostimportant constraint
to domestic demand is price, particularly of tresh vams. Consumers also
consider cassava tlour expensive.

Root and tuber crop statistics are available from the 1978 Rural Farm
Houschold Survey which is essentially a census of farm households in
Guyana. A land use and production survey was begun in 1983, but there
were problems with both data collection and processing.

Monthly reports on wholesale and retail prices o root crops al
municipal markets in Georgetown are compiled by the Planning De-
partment of the Ministry of Agriculture, and provide data on the volume of
produce transported from hinterland arcas and prices of agricultural
machinery, implements, and chemicals.

Table 9. Percentage of root crops used Tor different purposes, Guyanit,

1978,
Used lor Used for other

Crop Sold food purposes
Cassiavi 63N I8N 7.4
Eddor X33 15.2 1.5
Yam 90,8 L] 0.3
Other ground

Ccrops K84 10.2 1.4

SOURCE: Rural Farm Houschold Surves, 1978 Guyvana,
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Government Policies

In the carly 1970°s the government of Guvana embarked on a policy of
“import restriction and import replacement.” During this period several
products were banned. including energy-rich agricultural products such as
potato. The use of potato has been partially replaced by locally produced
root and tuber crops. Since 1982 wheat has not been imported and
Guyanese have been urged to replice wheat tlour with both cassava and
rice flours. As the Guyana government continues to advocate self-
sufficieney in food. it is unlikels that there will be g chinge in policy with
respect to imported energy-rich products.,

Avatlable statistes do not indicate the anount of credit provided
specitically for rootand tuber crops, However, in 1982 the major porton
ot the Toans went to the livestoek sector and the second largest disburse
mentwent to arable crops, The loans o arable crops may include loans to
rootand tuber crops but it is impossible to ascertain w hat pereentiage went

to these Crops,

A program called the Aceelerated Production Drive (APD) was started
19700 Cassavie was the only root crop included in this program. The
abjective of APD was to encourage production of cassaya lTor processing
mto fourand ammal feed (Smith, 1977), Incentives included free planting
matertal, land clearing, loans for planting, harvestng and drainage, and
the avarability of pesticides on credit. The success of the APD was
mrnimal because meentives were based on area planted rather than area
harvested. Farmers planted farger arveas but failed to mamtain the area of
production atter receipt of subsidies. The program wirs stopped in 1976
and no sinlar incentive scheme has sinee been put into ctiect.

Research, Training, and Development

Root and tuber crop rescarch wis formerly a function of the Ministry of
Agriculture. In 1984, however, the National Agricultural Rescarch
Institute was formed and given tull responsibility for agricultural research
in Guviana,

There are two statt members assigned part tme to agronomic research
on root and tuber crops. One rescarcher holds 2 master of philosophy
degree (crop science) and the other a bachelor of science degree tgeneral
agriculture). A pathologist, with a master of science degree. and an
entomologist, with a bachelor of science degree, are assigned 1o the
research station and are available 1o the root and tuber crop rescarch
section,
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In the budgetary allocation for rescarch in 1985 the major portion was
carmarked for rice research. The allocation for root crops research is about
967 of the rice allocation.

The main rescarch efforts in root crops have been centered on cassava.
The main arcas ol investigation were cultivar evaluation and plant
protection. Some new cultivars of cassavi were introduced to farmersasa
result of cultivar evaluation trials conducted by Wahab, ctal. (1976) and
Forde, et al. (1977). The Guvana Sugar Corporation now maintains
multiplication plots to supply cassava planting material to farmers.

Several insecticides were tested on cassava planting material (Rat, 1978).
From the results of these trials, it was recommended that cassava sticks be
soaked in 0.3 monocrotophos for 12 hours before planting.

There has been tittle sustained rescarch effort on sweet potato. Several
attempts have been made to build a sweet potato germplasm collection but
most of the cultivars were lost. Cultivar evaluation of sweet potato started
in 1967, when it was reported that the highest-vielding culuvar was T67.
No further triais were done until 1970 when 167 was again the highest-
vielding cultivar, There is no record of the mtroduction ot this cultivar to
farmers.

The major pest of sweet potiato m Guyana is the sweet potato weevil
( Cvlas fornccariusy. Hohas been reported that this post can reduce the vield
of tubers by up o 807 (Rai, T978). Some research was iitiated to test
insecticides for controlling the weevil (Rai, 1978). As o result it was
recommended that sweet potato slips be tied in bundles of about 20 and
dipped intoa 24 triazophos emulsion for one minute, then deltm the shade
for one day betore planting. Rai (1978) also recommended that vines be
spraved with 300 g of emulsifiable concentrate (1:C) triazophos per hain
cases el extreme held intestation,

Yams and eddoce have received little rescarch attention. In 1981 two
nurseries were established on farms tn the North West districtin order to
multiply high-viclding. least-virus-infested vam clones (Ramroop and
Persaud. 1983) However, this program was not completed primarily
because ol mnadequate rescarch stalt,

As aresult ol reports that Dioscorea alara()..) is higher vielding than D.
trifida (1..) (the major species grown in Guyana) attempts were made to
introduce and test cultivars of D. afara. These trials were, however, not
completed.
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Rescarch on root erops has been conducted on research stations and the
results were later verified on farmers’ plots. Two persons in Guyana are
trained i root and tuber crops, one of whom is engaged in agronomic
rescarch on root crops. There are no specitic courses en root and tuber
crops i the country,

Thedevelopment projects proposed for sweet potato, vams. and cassava
arciasurvey and collection ot cultivars of the yvam 1. irigeda in Guvana;
the introduction and testing of cultivars of the vam 7). alara (iwo cultivars
of D.alutahave already beenreceived from Guadeloupe): a collection to be
miade of sweet potato cultivars grown locally which will be observed with
cultivars introduced in order to find high-yvielding adaptable cultivars; a
continued evaluation of untested cassava cultivars; and the survey of
different cassavi cropping svstems,

Quarantine Regulations

The quarantine regulations require that all plant material coming into
Guyana beaccompanmied by a phy tosanitiry certificate from the country of
origin. The quarantine service normally reguests samples of the planting
nittersd or inspects the material while it s growing.
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Spanish Summary

Cultivos de Raices y Tubérculos en Guyana

En Guyvana, lyuca es el cultivo mas importante dentro de los cultivos de
raices, los cuales ocupan el quinto lagar de importancia en eleontexto de
produccion nacronal. Seodescriben Tos principales sistemas de cultivo
cmpleados por los agricultores en las diferentes regones del pais:
genceralmente se siembra mas de un cultive para mimmizar riesgos. La
vuca es el cultivo de radces menos costoso v el fiame el mis costoso; la
demanda doméstica de tos cultivos de raices v tubéreulos es en su forma
[resca: sin embargo, Ta mavoria de los procesos de transformacion
artesanal ¢ industrial se realizan con La vuc, Desde 1970, ¢l gobierno de
Guyana restringid las importaciones de productos agricolias ricos en
energia: por lo tanto, su uso se reemplaza con los cultivos de raices s
tubcrculos producidos Jocalmente. En el mismo periodo, se cred el
programa Accelerated Production Dine, cuvo 1inera promover la
produccton del cultivo y procesanuento det producto en hanna v alimento
ammal: desadortunadamente ¢l programa no tuvo Exito. Se enumera ¢l
persanal del National Rescarch Tnstitute, cuvo iterés se ha entocado
principalmente cnarroz s vica. Se presentan brevemente los resultados de
algunas ivestigaciones hechas sobre cultivos de raices v se proponen
proyectos de desarrollo para batatas, name » vuca,



Les Racines et Tubercules en Haiti

Anne Tremblay et Lue Pierre-Jean*

Introduction

Les tubercules représentent au méme titre que les céréales, I'alimentation
de base de la population haitienne. Les données existantes sont ¢parses et
traitent tantot des aspects micro-¢eonomiques (Bellande, 1982; Pierre-
Jean, 1984: Regis, 1982), tantot des aspecets macro-¢conomiques (Capital
Consult, 1982).

Dautres entités (organismes de recherche et projects de développement)
abordent les tabercules sous Pangle de la recherche agronomique dans la
perspective de répercussions positives au niveau de Pexploitation,

L'objectif’ de ce travail est de rassembler Pensemble des données
disparates alin de constituer des éléments de base permettant de réfléchir
sur la problématique des tubercules en Haiti. De la production a la
consommation tous les aspecets seront abordés ainsi que les facteurs
limitants pour une amélioration de ta production des tubercules en Haiti.

Situation Géographique

DD’apres des estimations faites par le Ministére de PAgriculture, des
Ressources Naturelles et du Développement Rural (MARNDR)., les
tubereules occupent environ 150,000 des 1,400,000 heetares cultivables en
Haiti (Tableau ).

Sauf pour la pomme de terre (Solanum tuberosum) qui est assez
circoneise i un périmetre donné, la production des tubercules serait plutdt
¢parpillée.

* Anne TTremblay est agro-économiste et Lue Pierre-Jean est agronome spécialiste en

tubercules vivriers.
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Les aires de production varient en fonetion des exigenees ¢eologiques
des différentes especes. Ainsi, comme le montre le Tableau 2, la culture de
ligname (Dioscorea spp.) est surtout concentrée dans les montagnes
humides qui représentent 1547 de fa surtace cultivable, alors que la patate
douce (Ipomoca batatasy ou le manioc (Manihor esculenta) ont une
diversité ¢cologique beaucoup plus forte gui les fait sadapter aux sols
moins favorables,

En Haiti, il n'existe ples de terres disponibles pour ¢tendre les cultures
des tubercules viveiers & moins que ne sotent réeupérees les terres ¢rodées

Tableau 1. Situation géographique de da production, Hati.

Produit Superticie (ha) Grandes aires de production

Patate douce 55,550 Port-au-Prince, Port-de-Paix, Les
Caves, Cap Hatien

Manioe $7.0900 Les Caves, Hinche, Cap Haitien,
Pore-de-Pain, Fort biberte

lgniame 30,653 Cap Haen, feremie, Jacmel

Pomme de terre 1.000 Port-au-Poncee tKenskortty, Jacmel
(Segum, Ta Vallée), Salagnac

Mazombelle négligeuble I pette gquanute partout ou les
condhitions dhumadite sont satis-

tarsantes

SOURCE. Capital Consult. Promation dos insestissements dans Caprcutture

Tableau 2. Répartition écolugique des differentes especes, Haiti,

Tubercules vivriers Grandes aires de productions Pourcentage

Yatate douce Montagnes humndes ot seches, 50
pliatnes humides

Manioc Montagnes humides, plames sem-arudes 60
lgname Montagnes humides IS
Pomme de terre Montagnes hunndes 15
Malanga, mazombelle Montagnes hunndes, plnes rniguces 20

w Montagnes bumides 113 1 montagnes seches 12300 plaines humades 01600 1 phanes semi-andes (456),
plinnes wnguees 15,

SOURCE. Capstal Consult, Promotion des imvestissements dans Pagnenlure
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ouque Fon mette en valeur quelques plaiaes arides. L'amélioration la plus
¢vidente passe done par 'amélioration de la productivité des espaces
cultivés,

L.’Exploitation Agricole

Une forte proportion des exploitations agricoles en Haiti ont une
dimensionallantde 041,29 ha et oceupent 32.5¢ dela superficie cultivable
(Tableau 3). Sculemente un faible pourcentage dépasse 1.9 ha (3 carreauy:
Iearreau - 1.29 heetares).,

On ne connait pas exactement b: nombre de‘exploitations agricoles
produisant des tubercules, mais, a partir des observations et de Certaines
¢tudes spéeifiques fiites dans certiines zones. on peutse permettre de faire
les approximations suivantes (ces considérations ne sont vrijes que dans la
mesure ou Fow se référe aux grandes aires de production).

La culture des tubercules est un fait dans la plupart des exploitations
agricoles. On peut dire que 70.7¢ des exploitations ont des tubercules d-ans
leur production. Chiffre qui cortespond i la population rurale agricole
avant de 0 a 10 carrcaux,

Cependant les caleuls suivants montrent que LORC de la population
haiticnne est occupdée a temps plein a la production des tubercules.

Sil'on part des hypotheses ¢mises au Tableau 3, ainsi que des ctudes plus
précises réalisées dans les 7ones écologiyues du Sud d'Haiti. en particulier
La Vallée de Jacmel (Bouchet er alii. 1983) et Salagnac (Bellande, 1982),
on peut distinguer huit types de'exploitations agricoles (1AL, La
proportion des tubercules dans chacun des groupes varie en fonetion de
Fappartenance des agriculteurs a 'un ou Fautre de ces groupes.

Tableau 3. Dimension et importance des différents types dexploitation, Huiti,

Fatllet Nombre d'exploitations U Superticies i
0a 438000 71.1 218,000 2.5
L ad 147,000 AR 271,000 40.5
La 10,000 4.8 146,000 219
10 ¢t plus 2,178 0.1 34,000 5.

a Plumite unilsee estle carrcaun Tearreau 129 hectares

SOURCE Mimistere de Pagrnculture des Ressources Naturelles ctdu Deseloppement Ruaral, 1979
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Tableau 4. Types d'espéces cultivées en function de la dimension de Pexploitation agricole
(E.AL), Haiti.

Taille des E.A. lgname Pamme de Malanga ¢t Manioce et
(carreau) tetre mazombelle  patate douce
0.0 a Lo + t t ot
L1 a3 bt 4 ' i
a0 ot ' t t
10 et plus divers divers divers divers

Les travaux effectués dans la zone Nord du payvs (Remi, Courtier, et alii)
ol six groupes d'agriculteurs on ¢1¢ répertoirés dans onze zones, prouvent
que le manioce est e tubercule le plus courant et se retrouve parmi les
cultures d produit brut faible et & haute intensit¢ de travail. Cette culture
est pratiquée principalement par les agriculteurs qui ontde 0305 carrcaux

de terre.

A partir d’un transeet allant de 100 4 500 m daltitude on peut facilement
recouper les grands ensembles ¢eologiques avee les systémes de culture ot
les tubercules sont apparus en association avee dlautres espéees végétales.
Les eritéres qui se révelent fes plus pertinents pour expliquer ces systémes
sont: la pente, Paltitude, tes caractéristiques des sols et le degré dérosion.
Les autres composantes des systemes tels que les systemes délevage ainsi
gue la durée des jacheres sont des conséguences logigues des systémes de
culture pratiques.

Ligname, la patate douce et la pomme de terre sont les composantes
principales des zones situces 4 900 m d'altitude ou plus, a pente nulle, sur
des sols ferrallitiques.

Dans les rendzines calcaires seule la patate douce est présente entre
800-900 m. Cecien raison de la faible profondeur de ces sols.

Le manioc commence a apparaitre surtout a des altitudes beaucoup plus
basses et en association avee beaucoup plus dlespeces végpdtales.

La présence par la suite du maniog, de la patate douce et des aracées,
malanga (Codocasia esculenta var. esculenta) et mazombelle (Colocasia
esculenta var, antiquorum) dans les autres ¢eosystemes estdirectement lice
soit au degrée d'crosion de sols, soita Phumidité. Ainsi la patate, dans les
‘as extremes dérosion des basaltes, est-clle le seul tubercule qu'on
rencontre dans les moyens ¢t bas mornes (montagnes) alors que les aracées
ne se rencontrent que dans les fonds frais et sur les berges des rivicres. Plus
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haut, les aracées doivent étre cherchées prés des habitations ou les
conditions de leur développement sont réunies dans un micro-climat
arboré.

Des travaux effectués dans le Nord du pays {ODN) ainsi que d'autres
essas réalisés par le PDAL(Projet de Dévelopment Agricole Intégre) on
montré qu'en station expérimentale, on peut obtenir:

Pour certaines varidtés de manioe 15.6 1 ha:
Pour certaines variétés de patate douce 20.0 1 ha: et
Pour Pigname et la pomme de terre 100 t ha,

Au niveau de Pexploitation agricole, les rendements son plus faibles et
variables avee les zones ¢eologiques (Tableau 5). 11 est a noter que,
exception faite de rares plaines irriguces ou 'on <ultive les tubercules en
culture pure, les tubercules sont associés i une ot plusicurs espéces,

Coiit de Production des Espéces et Economie d’Echelle

Les colits de production varient beaucoup selon 1'échelle de production
considérée. En dessous d'un hectare les colits sont plus élevés, Ce qui
explique pourguoi certaines cultures faites a petite échelle comme le
malanga et la pomme de terre ont des colits de travaux aussi ¢levés a
I'hectare (Tableaux 6 ¢t 7).

Par ailleurs. ces chiffres montrent pourquoi Pigname est surtout une
culture de rente tandis que la patate douce et le manioe sont davantage des

cultures d'auto-consommation.

L'ordre des prix de détail a la ferme va croissant: patate douce

Tablean 5. Rendements au niveau des exploitations agricoles (t/ha), Haiti.

Zones lgname Patate Manioc Pommede
ceologiques douce terre
Haut platcau 1.9 1a2d 1.8 20.0
Haut morne 0.5

Moyen plateau 9.0 2.6 16 1.9
Moven et bas M L5410 1.0

Plnes séches

Plames semi-arides RIRH 01all

Plaines irrigudes 8.0 5.0

Valeur générale 5.5 2.5 1.5 [.9a

GSasterie senn-traditionnel
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Tableau 6. Population haitienne alfectée a In production des tubercules en Haiti, 1979.

Tubercule Besoin en MO, Fyuivalent hr Superficie Population
(No. jours ha) thr ha)e (ha)
Patate douce 110 44 55,550 24,442
Manioc 150 60) §7.900 34,740
Igname 200 80 L6583 24,522
Pomme de terre 110 44 1.000 440
Movennes et totaux 145 SK 145,103 LENES)

4 Unéquaivadent homme correspondant a 250 jours de trasarl paran (50 sem. x40 hry

Tableau 7. Codits de production (USS/ha) 1985, Huaiti.

Operations Patate Manioc Tgname lgname  Pomme de Malanga
culturales douce jaune rural terre
Fumure 80 80 180 180 o 232

Buttage, sarclage.

et plantation Rh RE! 240 440 o 17
Semences 6 10 4000 RO} 1937 155
Désherbage 9 8 15 15 77 77
Recolte 1S 15 120 160 77 77
Traitements 16

Colts 1otiun 148 147 4755 1615 N7 618

i Sur-esatuation due adechelle de production

(USS8EE 1), manioc (USSI51 1), malanga (USS168 1), mazambelie
(US$176/t), pomme de terre (US$372/0. igname (prix normal USS1300/1,
luxe USS200/0).

Les prix de gros sont donnés pour guelques produits: patate douce
(US; 80 ). igname (US 294 1),

Pour qui dispose du capital de départ. d'une voie découlement et de

terres, igname est e tubereule preferd,

Dans les aires encore limitées des zones proches de Port-au-Prince et
dans les aires de certains projets (La Vallée, Salagnac...), la pomme de
terre, quoigue de marché restreint, offre une alternative au producteur de
moindre capital de départ,
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Pour les paysans pauvres et/ou disposant de mauvaises conditions
climatiques et pédologiques, le manioc ou la patate douce serviront a
I'auto-consommation. Les éventuels surplus seront vendus pour acheter
I'huile, le sucre, le gaz nécessaires (Tableau 8).

Yolume de la Production Nationale

Une estimation de la production a été calculée a partir des superficies
emblavées par catégoric de production (Tableau 1) ct des rendements
moyens en exploitation paysanne (Tableau 5). La patate douce a été ainsi
évaluée a 138,875 t, ke manioc 486,850, I'igname a 168,591 ¢t la pomme de
terre a 11,900 pour une production totale de 406,216 t en 1979,

Le volume total de la production des tubercules est d'environ 406,000 t.
Il occupe 7.4% des productions agricoles et 284 des productions
alimentaires (Tableau 9).

Les facteurs limitant la production des tubercules en Haiti sont de deux
ordres: les facteurs spécifiues liés a chaque espéee; et les facteurs généraux
liés aux structures du pays (Tableau 10).

Transformation et Commercialisation des Tubercules

Exception faite du manoic qui est transformé industricllement, les
tubercules ne subissent de transformation qu*a la cuisson. La forme la plus

Tableau XK. Revenus bruts, productiviié et stratégies paysannes de production (LSS/ha),
1985, Haiti.

Igname Patate Muanioc  Pommedeterre

Recettes tirées de la vente 7150 220 227 4464
Coiits de production 4755 148 147 2827
Bénéfices 2395 72 8O 1637
Productivité du travail par

rapport & la terre (hajhomme) 1.25 2.27 1.67 2.27
Rémunération du capital (terre)

et de Ja main d'ouvre (USS hr) 11.98 0.65 0.53 14,88
Investissements en capital

(intrants) 4++ + ++

Stratégies paysannes rente auto-consommation rente
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Tableau 9.  Production (t) agricole, 1979, Haiti.

Production
Produits Production alimentaire (9¢) Prod. agricole (%)
Alimentaires
Mais 257,000 17.7 4.7
Haricots 300,0004 20.7 5.5
Bananes 191,000 13.1 3.5
Tubercules 406,000 28.0 7.4
Riz 83,000 5.7 1.5
Millet 215,000 14.8 39
Total 1,452,000
Industriels
Café 33,000 — 0.6
Cacao 3,100 — 0.1
Coton 4,000 — —
Canne 4,000,000 — 72.8
Tacac 2,000 — —
Totai 5,494,100

a. Le pois cargo et ies autres pois inclus,

traditionelle dc laconsommation de la patate douce, outre la patate frite et
bouillie est le pain natate, sorte de gateau sucré.

Comme partout ailleurs. le manioc est utilis¢ sous forme de farine et
d’amidon. Le processus de transformation le plus connu est la cassave. En
1976, on a estimé & environ 7,000,000 de gourdes, soit 1,400,000 dollars
américains. la quautité de cassaves vendues en Haiti. 11y a une dizaine de
cassaveries installées dans deux zones du pays: le nord et la Grand'anse
(Tableau 11).

Les tubercules restent, en Haiti, des produits dauto-consommation par
excellence, sauf la pomme de terre et 'igname a un moindre degré. Selonla
zone <cologique, 4 a 339 de la production d'igname est commercialisée
ainsi que 13 & 219 de la production de patate douce. Pour le manioc, la
commercialisation du marché sc fait surtout sous forme de cassave ou de
pain d2 manioc.

Pour tous les tubercules, le circuit de commiercialisation suit le schéma
courant des produits vivriers décrit par Didier Pillot. Dans ce schémadeux
types de revendeuses (Madame Sarah) assurent le cheminement des
tubercules depuis le producteur jusquaux consommateurs des villes
(principalement Port-au-Prince). L'approvisionnement se fait dans trois
types de marchés définis en fonction de leur situation et {réquentation.
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L’alimentation animale en matiére de tubercules est faite de déchets de
cuisine (pelures d’ignames, de patate) et de récoltes (fanes de patates). Ces

déchets servaient a I'alimentation porcine principalement.

Tableau 10.

Facteurs limitant la production de tubercules, Haiti.

Tubercules

Facteurs spécifiques

Facteurs plus généraux

Igname

Patate douce

Manioc

Pomme de terre

Malanga et mazombelle

Manque de semences
Manque de crédits

Attaques phytosanitaires
imarocas, nématodes)

Risque de sécheresse

Probléme de transformation
Ataques d'insectes

(Crlas formicarius)
Probléme de marché
Variabilit¢ variétale
Manque de débouchés
Probléeme de transformation
Coiit élevé des semences
Maladies phytosanitaires
Culture trés localisée

Conservation et stockage

Prix faible sur marché

Commercialisatic

Manque de travaux de
recherche sur les pos-
sibilités des génotypes
locaux.

Dégradations de Venviron-
ment.,

Faible fertilité des
terres

Probléme de transtormation

des produits

Manque de crédit

Tableau 11.

Processus de transformation domestique

et industrielle, Haiti,

Tubercules Au niveau des EA 0 Au niveau artisanal
Igname Bouillie, purée, gateau, frite Aucun
Manioc Farine, pain (boborie), cassave, Cassave

boulette

Patate douce

Malanga et
mazzombelle

Pomme de
terre

Pain, patate, patate frite,
houillie -+

lait ou autre

Acra, purée

Frite, purée, gateau, farine,
houillie

(10 cassaveries pro-
duisant por une valeur
de USS1,400,000)

Aucun

Aucun

Aucun

a. E.A. = 'exploitation agricole.

SOURCE: Séminaire sur la patate douce. Avril 1985,
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Les villes sont en grande partic le march¢ visé par les producteurs. Le
manque de moyens de communication est 'une des contraintes majeures
de I"acheminement des tubercules vers lcs centres urbains. La principale
zone de production se situe @ 200 km par batcau de Port-au-Prince,
principal centre d’écoulement. Par ailleurs, les autres aires de production
desservent trés mal les villes d'importance économique secondaire telles
que Cap Haitien, Gonaives, Les Cayes, Port-de-Paix, et Jacmel.

Une quasi-inexistence de transformation, un approvisionnement vaille
que vaille des marchés wecondaires (villes de provinde), peu de valorisation
pour la production animale, deminuent les voies de satisfaction de la
demande que l'on traitera dans le chapitre suivant.

La Demande Domestique

La production des tubercules s'¢établissait en 1979 a 406,500 t, ce qui
équivaut & 81.3 kg/ha pour une population estimée en 1980 & 5,002,000
personnes,

Cette production doit répondre aux besoins en semences ¢t en con-
sommation. L’importation n'intervient pratiquement pas pour cette
catégoric de produits.

La demande en produits frais doit répondre aux besoins de semence et
de consommation fraiche (Tableau 12).

Les besoins de semence ne s’appliquant qu'a Pigname et & la pomme de
terre (partiellement), ils n'occupent qu'une part assez faible (11%) de la
demande.

Tableau 12, Décomposition (t) de 1a demande en produits frais et transformés pour Haiti,

1979.
Produit Production Demande fraiche
Consommation Semence

Igname 16%,500 126,600 42,000
Patate 139,000 139,000 —
Manioc 87,000 —
Pomme de terre 12,000 10,000 2,0002

Total 406,500 44,000

a. Une portion asses faible provenant de limportation a été retirée.



Les Racines et Tubercules en Haiti 91

Les seules entrées de tubercules se font pour lintroduction de variétés
hollandaises de pommes de terre (Rezy, Renova, Baraka, Jaerla) par la
societé DARBOUCO.

La demande de consommation de produits frais correspond a 72,5 kg
per annum. Ceci équivaut aux chiffres obtenus par I'étude de Beghin,
Fougere, et King (1970) qui estimait la consommation des racines et
tubercules a 69.5 kg/an. Par contre, ils ne sont pas corroborés par
DIFPAM (1980) qui estimait la consommation & 106 kg per annum,

Cettedemande correspond & 15,46 de la ration alimentaire en volume et
fournit avee les bananes, sucres, et céréales, Iénergic de la ration
alimentaire (‘Vableau 13).

Si-on analyse I'évolution de la consommation pergue par DIFPAM, on
s'apergoit que les tubercules sont venus en substitution des bananes (fruits)
¢t sucre pour répondre a la demande en glucides. Ceci montre une
dégradation du niveau de vie de Phaitien moyen,

Au niveau de la quantité d'aliments importés pour le bétail, il y aurait
sans doute aussi un marché poar les tubercules notamment pour 'apport
énerpétique.

Auniveau nutritionnel Papport des pommes de terre pourrait constituer
un bon apport protéique. Dans les bouillies de bébé leur apport

Tableau 13 Composition de la consommation alimentaire, 1970 et 1978, Haiti.

Groupe d'aliments Consomniation C de la ration Consommation
(kg per annumy)

Racines, tubercules 69,50 15.4 106.0
Cércales 63.00 13.9 63.0
Sucres 66,80 14.8 32.8
Légumineuses 25.600 5.7 25.6
Viandes 8.00 1.8 8.0
Paoissons 1.80 0.4 1.8
Ocuts 0.90 0.2 0.9
Produits taitiers 11.20 2.4 1.2
Fruits 145.50 322 109.5
Légumes 43.00 9.5 43.0
Matiere grasse 6.60 1.4 6.6
Divers 10,60 . 2.3 3.0

Total 452,50 100.0 4114

SOURCE: DIFPAM. Dialogue. Vol. 46, Janv, 1985, p. 16 {corrigé).
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protéines/hydrates de¢ carbonc est trés favorable face aux céréales et
pourrait venir en remplacement du lait (Lucas, 1981). Sans doute la
demande est-elle assez restreinte pour la pomme de terre étant donné le
segment de marché actuellemente exploité et les prix qui y sévissent. Son
coiit est cependant avantageux sion le compare d I'igname vendu a 'unité.

A part le manioc, les tubercules sont toujours vendus frais. Si une
demande existe, I'exploitation de ce secteur de marché ne s'est pas faite. Le
manioc subit des transformations au niveau du productcur ou de la
revendeuse parfois. Cependant il est rare de rencontrer farine ou amidon
de manioc sur le marché. Pour le manioc amer, il est transformé au niveau
des cassaveries qui Pachétent parfois méme sur pied lorsque la distance 4
parcourir est grande.

Une des premiéres exigences du consommateur haitien, et cela pour tous
les tubercules, est la dimension de ces derniers. En général l'attrait pour les
gros tubercules augment les prix, méme si dans certains cas le vendeur cst
obligé de les morceler. Par ailleurs, le consommateur haitien apprécie les
produits sains et secs en général.

On préfére la patate douce sucrée et une texture fine chez Iigname.
Cependant il n'y a aucune préférence particuliére pour le manioc, le
malanga ou le mazombelle,

Le faible pouvoir d'achat de presque 90% de la population favorise
I"auto-consommation et la consommation de tubercules de seconde qualité
(patate douce, manioc) qui ont aussi un faible rendement a I’hectare.
Ligname ct les aracées son consommeés par la classe moyenne et la pomme
deterreresteen gros le tubercule de choix de la classe la plus aisée (Tableau
14).

Les prix versés correspondant & 1a perception du consommalteur:
produit inféricur; US$150/t et moins; produit supéricur: US$300/ tet plus,
Le grosignane peut atteindre des prix ¢levés; étant pergu comme symbole
de fertilité il est donné lors de mariages ct des cérémonies vaudous.

La Demande Extérieure

Toute la production cst consommeée localement. La quantité produite est
probablement insulfisante pour songer au marché extérieur. Un des
débouchés pour un éventuel surplus serait les marchés européens de
I'alimer.tation du bétail.
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Tableau 14, Composition approximative de quelques tubercules et fruits amylacés avec
référence aux céréales.

Glucides ¢ Proteines €

Eau

Ce) a b i b
Patate douce 70 27¢ 90 1.3 4.3
Ignamed 72 24 86 2.4 8.6
Mazombelle (madére) 72 24 K6 1.9 6.8
Malanga 65 3 K8 2.0 5.7
Pomme de terre 78 19 86 2.0 9.0
Fruit a pamn (lam) 76 21 87 I.3 54
Banane plantain 63 4 92 1o 4.3
Riz blanc 13 80 92 6.2 7.1
Grains de mais 13 6Y 80O 9.5 10.9

a. Par rapport au poids friny

b. Par rapport au poids sec

c. Dont 2a 4 de sucres

d. Entint teés variable selon les espéces.

SOURCE: Messtaen, C.M., Le potager tropical.

Importations

En 1980, Haiti a importé pour environ 50 millions de dollars US de
produits alimentaires. En (984, ce chiffre est pass¢ @ 75 millions dont
Pessentiel (7507) est constitué de céréales. 1.a mise en place d’une politique
rationnelle en matiére de tubercules pourrait viser la réduction de ces
importations. L'une des voies possibles est Uindustric de transformation
qui faciliterait la récupération des surplus découlant d'une augmentation
de la production des tubercules,

On pourrait qualifier fa politique nationale ¢r. matiere de tubereules
d'¢litiste dans le sens on elle favorise la satisfaction de Ja demande en
tubercules de luxe (pomme de terre, igname) sans essaver de répondre aux
besoins de la population. [l v a une possibilite de débouchés par la
transformation des espeéces cultivées i plus grandc échelle.

On ne peut pas dire non pius quiil v ait une stratégice susceptible de
réduire les importations i moyen terme en encoarageant la production de
tubercules comme substituts aux céréales. Sculement en 1985, au titre de
l"aide PL. 480 prés de 45 millions de dollars de céréale provenant des
Etats-Unis arriveront sur le marché haitien.

Sans ajouter I'aide alimentaire frangaise (10 miflions) et dautres
organismes philantropiques (Mission Adventiste, Secours Catholique,
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Service Chrétien, Caritas, etc,). Ces produits obtenus de Paide sont gratuits
et exempts de taxes. La conséquence a court et d moyen terme est de faire
chuter davantage le prix des tubercules sur le marché (principalement pour
la patate et le manioc).

Lideal serait de taxer les aliments importés, de réduire au fur et d mesure
"aide alimentaire afin de provoquer une augmentation relative du prix de
tubercules vivriers. Ceci encouragerait le producteur a investir davantage
dans la production de tubercules. Malhereusement, ce n'est pas encore la
tendance actuelle.

Depuis 1979, les deux institutions de crédit du pays commencent
manifester un certain intérét pour les tubercules. Ainsi nstitut de
Développement Agricole et Industriel (IDAT) accorde un erédit de 75,000
dollars US aux producteurs et la Bangue de Crédit Agricole (BCA), le
double. Pour 'DAI ce chiffre représentait, en 1979, 67 de son erédit i la
production agricole.

Jusqu'a récement, le MARNDR subventionnait a 50 le prix de la
caisse de semences de pormimes de terre importée. On ne peut qu'espérer
que cet effort ira en s'aceronsant,

L.a Recherche sur les Tubercules Vivriers

En matiére de recherche sur les tubercules, les organismes et institutions
gui ménent des actions sont (‘Tableau 15):

La Facult¢ d’Agronomic ¢t de Mcédecine Vétérinaire (FAMYV),
L'Organisme de Développement du Nord (ODN);

Le Projet de Développement Agricole Intégré (PDATY;

Le Projet d'Intensification des Cultures Vivrieres (PICV) et

l.e Centre de Recherche-Développement de La Vallée de Jaemel
(CRD-L.a Vallée).

Tableau 15, Personnel affecté a a recherche sur les tubercules, Haiti.

Organisme Nombre Niveau (¢tudes)
FAMV, CRDA, ¢t I personne temps plein Diplome d'Agronomie
CRD-La Vallée I protessear charge recherche Approtondie (DAA)

I agronome résident TP, Licence (FAMY)
ODN I personne 14 tempe DAA
PDALI I personnes (19K3) I docteur (¢tranger)

2 licences

PIvC I personne 174 temps lLicence en agronomie
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H n’existe pas de budget consacré spécifiquement a fa recherche sur les
tubercules en Haiti, Par contre, dans les projets et les organismes ci-dessus
mentionnés, il vades rubrigues «recherches agricoles» ot en fonction des
besoins, il est possible de tirer un peu d ‘argent pour les tubereules, La durée
de vie de ees actions de recherche est directement lice i celle des projets.
Dans la majoritée des cas., équipe meurt avee le nrojet dont la durée ne
dépasse guere quatre ans.

Depuis deux-trois ans néanmoins, avee la nouvelle orientation de la
FAMY_ une personne est attachée a plein temps au Département de
Phytotechnic et travaille tant pour la recherche que pour Penseignement.
Son travail est concentré d'une part au CRD situe dans le Sud ot dautre
part a la Faculté ot elle dispense cours et stages pratiques et oriente les
¢tudiants en fin de cours sur des voies de recherche en matiere de
tubercules,

Les themes abordés en matiére de recherche sur les tubercules vivriers
varient avee e type d'organisme ou de projet. Dans les projets dont la
durée de vie estcourte, Caceent est surtout mis sur la lutte anti-parasitaire,
la comparaison du rendement des variétés. ¢t introd uction de nouvelles
Aariétés. Clest le cas des projets PDALL ODN, ¢t PICV. I.¢ but de ces
tveherches et dassurer un transtert rapide aux pavsans des 7ones touchées.

Dautres organismes plus ou moins stables, tel le Centre. Madian-
Salagnic oule CRD-La Vallée, la FAMYV et le Centre de Recherche et de
Documentation Agricole (CRDA) mettent surtout Paceent sur des thémes
plus méthodologiques tels que:

La s¢lection varictale & partir du matériel géndétique locad;

La mise en place de méthodes de tutte contre les pestes (vers blanes
chez les ignames, vanétés résistantes au Cylas formicarius),

Variéte adaptée a lz sécheresse:
Fertilisation minérale dans les associations de cultures:
Influence des techniques culturales sur les rendements: et

Possibilit¢ de fuire du pain a base de tubcereules, ete,

Existence de Cours Spécifiques en Matiére de Tubercules

Seulement au niveau de la FAMV, un cours d'une durée de 2 hr par
semaine pendant i semestre est dispensé & une moyenne annuelle de 40
¢tudiants (3¢me apnée).
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Trés probablement, des cours assez succints sont dispensés aux étudiants
de I’Ecole Moyenne d’Agriculture (EMA) et des quatres écoles vocation-
nelles du pays.

Période de Quarantine et Approvisionement pour les
Tubercules

Sauf dans les cas bien spéciaux d'expérience en milieu controlé, impor-
tation d'espéces végétales est interdite par les loies haitiennes. Toutefois
cing maisons de commerce spéeialisées dans la vente de produits agricoles
importent chague année une grande quantité de pomme de terre.

Conclusions

De cette ¢tude il ressort quau niveau global le rendement i Uhectare des
tubercules en Haiti n'est pas trés éleve, amélioration du rendement est
conditionnée par tout un ensemble de facteurs liés entre cux, mais partois
spécifiques a Pespeéce elle-méme ou i un groupe d'espéees,

Ligname et la pomme de terre sont les deus tubercudes les plus
rémuncérateurs sur le marché haiticn mais les problémes de cout des
semences, done d'investissement de départ, hmitent leur développement.

Le malanga et le mazombelle sont fimités par des problemes d'espace
écologiyue tavorable, Ce gui explique leur faible importance dans les
assolements.

La patate douce et le manioc sont les deux tubercules auxquels les
paysans haitiens consacrent la plus grande partie de leur assolement en
raison du faible coQt i I'be are dlinvestissement initial, et aussi, de leur
grande adaptation aux corve sjons de dégradation du milicu physique. Le
prix offert au producteur est trop faible pour penser d un plus grand clfort
de sa part alors méme que la production actuelle sulfit pour répondre i la
demande.

Pour chacun de ces groupes, lorientation future de L stratégae politique
et de la recherche agronomique doit étre différente:
Lligname et la pomme de terre: Améliorer le rendement et a
production pour satisfaire la demande potentielle. Pour celales efforts
doivent étre concentrés sur fa lutte phytosanitaire (marocas, némato-
des) et un crédit plus substantiel accord¢ a la production,

Peuar la patate douce et le manioc: 1 faudrait penser i des possibilités
de wansformation artisanale ou industrielle et éventuellement &
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Falimentation du bétail dans le but d'absorber les importations
daliments de bétail faites actuellement. Telles sont les conditions
nécessaires pour une amélioration du rendement. Par ailleurs, il faut
penserauniveaude by recherche a des actions spéciliques sur les luttes
antiparasitaires (Cvlas formicarius) et sur la sélection variétale trés
prometteuse,

De fagon plus globale, la réduction progressive de laide alimentaire
demeure la condition idéale pour encourager les pavsans haitiens & une
amélioration du rendement des tubercules en particulier et des cultures
vivricres en général,
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English Summary

Root and Tuber Crops in Haiti

The existing data, from production to consumption, for sweet potato
(Ipomoes batatas). cassava (Manihot esculenia), yam (Dioscored spp.).
potato (Solenum tuberosum), taro (Colocasia spp.). and arum crops are
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presented in order to provide basic elements with which the problems of
these crops in Haiti can be analyzed.

The ccosystems in which they are grown are deseribed as are farm
characteristics, labor, cropping systems, production costs, volume, and
constraints,

The processing and marketing of the products, the domestic demand for
fresh and processed products, and their constraints are also discussed. It
should be noted that these crops are consumed only locally,

Government policies are analyzed and the institutions, personnel,
training, and budget involved in research are described., Finally. some
recommendations on an approach toward rescarch are made.,

Resumen en espaiiol
Cultivos de Raices y Tubérculos en Haiti

Se presentan los datos existentes, desde la produccion hasta el consumo,
de la batata (Ipomoca batatas), yuca (Manihor esculena), name (Dios-
corea spp.). papa (Solanunr tubierosum), malangay (Colocasia escudenta
var. esculenta) y mazombelle (Colocasia esculenta var. antiquorumy, para
tener clementos basicos que permitan analizar la problemaitica de estos
cultivos en Haiti.

Seindican los ceosistemas en Jos cuales se cultivan. las caracteristicas de
las tincas, e mano de obra requerida, los sistemas de cultivo, vios precios.,
volumen v limitantes de a produccion,

Se discuten el procesamiento v mercadeo de los productos, fa demanda
doméstica por productos frescos v procesados vosus limitaciones: es de
anotdr que estos cultivos son sélamente consumidos a nivel local.

Seanalizan Tas politicas gubernamentales v se indican las instituciones,
personal. capacitacion v presupuesto involucrados en la investigacion,
Finalmente se dan algunas recomendaciones sobre el enfoque ue se debe
tomar en relacian con la investigacion.
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Root and Tuber Crops in Montserrat

R.E. Fletcher*

Introduction

The total land area of Montserrat is 103 km? of which 6140 hectares (ha)
are suitable for agriculture. Of this, 372 ha are availabie for rough grazing
and 4000 ha are under forest. Agricultural production, as in many other
arcas of the Caribbean and thitd world countries. is almost exclusively
small-tarm agriculture. A significant proportion of the farmers work part
time and carn incomes from a variety of other sources.

The general pattern shows that 90.8¢¢ of the tarms in Montserrat are less
than 2 haand account for only 19.8¢ of the total agricultural land. Farms
of 2 1o 40 ha account for 8.6 of the total and oceupy 21.66¢ ol the
agricultural fands and farms of 40 1o 200 ha account for only .8¢¢ of the
farms but oceupy 58.617 of the agocultural lands (Ministry of Agriculture,
1983).

Among the principal commercial crops produced are hot pepper,
tomato, sweet potato (Ipomocea batatas), carrot, peanut, white potato
(Solanum rberosum), and cotton. These crops form the bulk of agricul-
tural commoditics bought by the marketing board  the Development
Finance Marketing Corporation (DFMC). The MAJor crops on a subsis-
tence or semicommercial level include dasheen (Colocasia esculenra var.,
esculenta), eddoc (Colocasia esculenta var. antiquorum), tannia (Nan-
thosoma sagittifolium), sweet potato, pigeon pea, lima bean, banana, and
plantain,

Root and Tuber Crop Production and Constraints

Of the estimated 260 ha of available lund currently utilized for food crops,

¢ Caribbean Agricultural Research and Development bnstitute (CAR DI, Montserrat. (In
cooperation with the Ministry of Agriculture, Trade, Land, and Fisheries.)
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approximately 400 is cultivated at any given poir. i time with a higher
proportion remaining fallow during the dry scason. ) nirty-five to 406¢ of
this land is occupied by root crops distributed islandwide with major
concentrations in the Central Belham Valley and on the upperslopes of the
Soulriere Hills and Centre Hills below the forest fine. Therce arcas have an
annual rainfall of 1500 to 2000 mm.

Currently, farm lind is underutilized and there is land available forroot
crop expansion if the need avises. At precent, thereisa potential for& 15 ha
of arable fand to be used in the production of foed crops and vegetables.
There are also 136 ha capable of being used in mixed-tarming cultination
of food crops and improved pastures, and another 820 ha availakie for
mixed farming of tree crops, tood crops, and pastures.

The tota, production arci under rootand tuber cropsis almostas much
as that under vegetables and other tood crops. Ina recently completed
islandwide farm survey, conducted by the Ministry of Agriculturein 1983,
itwas shown that of the possible 332 havot fand cvailable for vegetable and
food crops, nearly €007 was in continuous farow while root and tuber
crops oceupied 1407 (Table 1),

Sweet potatcis the dominantstaple and has been sinee the carly sixties.
This crop establishes casily, tolerates drought. and has export market
potential during certain periods of the year, Aroids and yams are grown
primarily for local comsumptior and tend to be scasonal. Consceyuently,
there arc fow supplies of these crops on the market between March and
August with supplies increasing toward the year’s ena.

Cassava (Manilior esculentay, as a fresh staple is almost unknown in
Montserrat. Farmers grow cassava specifically tor processing into cassavi

Table 1. Land alocation (ha) for vegetable and food crops,
Montserrat, 1983,

Area Percentage
Crop tvpe (ha) ol
total area
Vegetables 2K K
Roots and tubers 46 14
Other foad crops 4K 15
Fallow (1 year or less) 20 6
Fallow (1 vear or mare) 190 37

(%]
-
%]

Total 100
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bread (cakes) during the festival season. The crop is rarely grown in pure
stands but is planted along ficld borders and contours, and intercropped
with pigeon pea. sweet potato, and aroids.

The aroids eddoe, dasheen, and tannia — are cultivated at subsistence
levels for local consumption and their supply, based on local market
ingicators, appears to be seasonal. These commoditics are most abundant
from December to March and their production and supply seem to he
conditioned by two tactors: production for the winter tourist scason; and
emphas.s on growing cash crops in the prime growing scason  October to
Arril. Cash crops are also at a premium during the vourist season in
comparison with root and tuber crops.

There have been sporadic attempts, in the past, at producing white
potato. Inthe mid-1970° land arca under cultivation reached a peiak of 40
ha. Production of the crop was scaled down and eventually halted in 1979
pecause of disease probiems and low productivity as was reflected by
farmers not being able to repay loans to the DIMC-operated credit
scheme. A program has recently been initiated to reintroduce the crop
within a carefully monitored program supervised by a multidisciplinary
task force. In 1984 ten tarmers cultivated a total of 2 ha ol the crop with
varying degrees of suceess (Fletcher and Weekes, 1985).

All production systems. with the exeeption of white potato and 1o a
lesser extent sweet potato, wtilize low-level technology characterized by
minimal inputs. suboptimal pest and discase control, and below ave rage
yields. Weed control. pertormed by hocing, is the greatest cost 1o the
farmer in terms o!f laber input. The actual cash expended depends on
whether farm-family labor or hired labor is employed. Conscquently,
vields are low, but the tarmer prefers the low-risk low-return situation in
the current production climate, Tahle 2gives the average vield estimates of
the major root and tuber crops grown in Montserrat with traditiona] and
improved levels of tield technology,

Fable 20 Yield estimates (1/ha) of major roat and tuber craps, Montserrat,

Crop Subsistence Commercial Potential yield
Sweet potato 1.8 8.0 .0-15.0
Disheen 2.0 6.0 10,0
Eddoe 1.6 5.0 9.0
Tannia 1.8 5.0 10.0
Yam 2.0 4.0 15.0

White potato 5.0 120-150
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In a CARDI islandwide survey (CARDI, 1982) of 42 farm holdings
randomly selected across the island, it was found that 57% of the holdings
had sweet potato growing either at a commercial or subsistence level
(Table 3). The survey also indicated that 70¢% of the farmers had sweet
potato planted as compared to 309 for dasheen, 550 for yams, 450 for
tannia, and 309 for eddoe. Cassava was allocated onty 149 of the holdings
by 20¢¢ of the {armers.

Actual land arcas under the primary root crops are difficult to determine
accurately because few statistics are available. In 1981 esumates available
from the Ministry of Agriculture showed atotal of 136 ha of root and tuber
crops equally distributed among major types. However, market statistics
for the same year show nominal sales of sweet potato only through the
DFMC. In 1984 there were projections for 35 ha of sweet potato and 2 ha
of white notato, which targsts to all intentions and purposes have been
achieved. Aroid and yam production have sustained the same level of
production as in the previous two or three years.

The major cropping systems in Montserrat are based on: vegetables;
cotton: food crops: fnod crops and livestock: mixed livestock (cattle,
sheep, goats); and cattle.

Root and tuber crop production is concentrated almost exclusively in
the vegetable, food crop, and livestock systems. These systems cotlectively
command more than 707 of the country’s agricultural activity. Priority is
shared caually among the three systems, however, and the highestlevel of
commercial activity occurs in the vegetable-based system while there is a
significant level of subsistence or *pot farming” practiced in the "tood crops
only’ system.

Table 3. Root and tuber crop frequency on food crop farms, Mont-

serrat.
Crop Farmers Farm
cultivating crop holdingss
(“1) (o)
Sweet potato 70 57
Dasheen 30 26
Tannia 45 25
Eddoe 30 4
Yams 55 28
Cassava 20 14

a. Most furmers generally cultivate 2-4 holdings - sometimes widely separated.
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The vegetabie-based system is primarily practiced by farmers with high
to medium levels of onfarm technological inputs. Vegetables are grown
primarily for the local market with an export of surplus it markets are
available. Major crops are tomato, cabbage, carrot, cggplant, sweet
pepper, string bean, cucumber, squash, and sweet potato. The main
growing season is from September to March after which the land goesinio
faliow, or is planted with sweet potato, Few farmers practice continuous
vepetable production with irrigation. White potato competes with prime
vegetables during the main growing scason in the few instances that the
Crop is grown,

The food-trop-based system is the most widely practiced system and is
employed by both subsistence and commercial tarmiers. Production for
home consumption as well as for the Tocal market is cqually important,
Surpluses over and above local requirements may be sold to middlemen
who export o neighboring islands. Major crop combinations of this
svstem are:

Sweet potato maize pigeon pea;

Short-term vegetables aroids:

Banana vams aroids;

Yams dasheen tannia onions:

Sweet potato pigeon pea peanut maize; lima bean (drier locations);
Cassava pigeon pea tima bean. vegetables; and

Yam maize sweet potato,

Sweet potato i by far the most important root crop within this system
bothinland arca and volume of production. Itis the onlycropexported on
aregular basis.

The food crop and livestock system is simpler than the food-crop-based
system described above. [t includes varying numbers of livestock (cattle,
sheep, goat) which the farmer maintains as a source of income for
emergeney purposes. The general practice is to feed livestock on crop
residues and to tether them in fallow tields, Most farmers planta small plot
or establish contour burriers of clephant grass ( Pennisetum sp.) or cush-
cush grass (Veteveria sp.) for the dry-season, cut-and-carry feeding of their
stock.,

Socioeconomic Patterns

The sociocconomic profile of the average root and tuber crop farmer is
characterized bv:
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Onfarm production practices are dictated by normal climatic variances
resulting in a strict traditional approach for each enterprise. Farmers
accept improved technology and change reluctantly—-usually only
when circumstances forez them to do so such as severe pest or disease
infestation;

Farm labor comprises primarily the farmer, his spouse, and other
adult family members. Children are generally not involved in onfarm
production activities and. in fact, are encouraged to follow morc
academic pursuits. Hired labor is utilized when the enterprise has a
strong or viable commercial component: and

Off-farm part-time employment in other sectors of the national
cconomy to supplement family income is a normal occurrence.
Remittances from families overseas arc also an important source of
family income that offset dependency on the farm output.

Marketing and Constraints

The major root crop imported is white potato which is in demand by both
focal and expatriate communities, In 1982 Montserrat imported 143 tons
(1) of white potato at a cost of ECSI80.0000. Currently, imports are
estimated at 3.6 t per week, In addition, small quantities of other root
crops. primarily dasheen and tannia, are imported from Dominica during
periods of short supply.

The small 1ocal market that is available tor root and tuber crops in
Montserrat exerts a strong influence on the pricing structure of these
commuodities. There does not seem to be a relationship between production
costs and Tarmgate or wholesale market prices. The tinal price of these
crops. when they appear at retail outlets, seems to be linked to prices of
related imported carbohvdrate staples. primarily white potato. Sweet
potato is the only member of the group in which a logical trend in pricing
can be discerned because of the virtual lack of production seasonality and
because of the existence of export market opportunities, albeit unstable.

Edduoc, tannia, and dasheen, whenever they appear on the local market,
are sold at prices comparable to the other root and tuber staples. Farmgate
marketing and distribution of these commodities among family, friends,
and neighbors have a significant influenace on the marketplace supply and
consequently on the price structure which demonstrates a low level of
clasticity. White potato, when produced, is purchased by the DFMC at
prices which are derived from available cost of production data. Table 4

I Dachanpe rate FOSEO0 188038 (1984),
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Table 4. Retail prices (ECS/kg)* of root crops, Montserrat,
1980 and 1984.

Year
Commodity 1980 1984
Sweet potato 0.55 0.85
Dasheen and eddoe 1.20 2.00
Tannia 1.20 2.00
Yams 1.20 2.00
White potato 1.30 1.50

a. Exchange rate; ECST1.00 = USS 0,38 (1984),

sets out estimates of root crop commodity prices at the retail level, which
are generally 30 to 400¢ higher than farmgate prices.

Statisties on root crop demand in Montserrat are not readily available
primarily because a large proportion of the locally grown commoditics
does not flow through the official marketing channels.

Sweet potato, yams, and aroids complement each other as basic
carbohvdrate staples and are used virtually on a daily basis. There is a
greater consumption of locally grown root crops in the rural areas when
they are grown on a subsistence or semicommercial level. Consumer
preference in order seems to be sweet potato, yam, and tannia. These are
the commodities that appear most {requently in the municipal market,
Dasheen and eddoe do not store as well as the other root crops and for thot
recason, among others, are traded less frequently.

The highest demand is for white potato which has an average weekly
consumption of 3.6 t. All white potato has been imported in recent years.
In the mid-1970% part of this demand was met by local production
(CARDI Country Team, [985) which, although quite significant in some
vears,is very seasonal (Table 5). Some of the crops were exported to the
neighboring islands of Trinidad. Antigua, and the Virgin Islands.

Government Policies

The Montserrat Publie Sector Investment Programme’s Development
Plan 1985 to 1989 (Development Unit, 1985) has specified food import
substitution as the primary goal of the agricultural sector, It is anticipated
that this goal will be attained through a program of accelerated food
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Table 5. Quantities (1) of sweet potato and white potato purchased by the Development
Finance Marketing Corporation (DFMC) from furmers, Montserrat, 1974-1980.

Yoar
Crop 1974 1975 1976 1977 1978 1979 1980
Sweet poiato 295 2.05 5.68 1.67 1.83 1.99 6.03
White potato 4193 190 84 22268 66,99 2.89 3.70 5.78

production by improving ficld technology and the strengthening of
agricultural support services.

The mechanism of import licencing is already in place to restrict imports
of those energy-rich agricultural products that compete directly with local
production. All major root crops are protected by this legislation most
recently white potato in March 1985 upon the revival of its local
production. Currently, there is no determined policy aimed at substituting
the conventional energyv-rich imported items such as rice, tlour and its
derivatives, and processed root crops with local production. Instead, the
primary objective is aimed at producing white potato in sufficient
quantities to significantly reduce the volume of imports over the next five
vears. Some consideraion is being given to stepping up cassava production
with a view to small-scale commercial processing tor cassava bread. This
procss is currently being undertaken at the cottage-industry level.

Whit: notato is the only root crop that can be said to have special
incentives and credit arrangements attached to it. As part of the current
production drive, the Caribbean Development and Advisory Training
Service (CARDATSY 1s making credit and other facilities available to
producers. Sweet potato farmers enjoyed special incentive credit previleges
througin CARDATS in the carly 1980 (Rankine et al. 1980), but these
arrangements no longer exist,

Research, Training, and Development

In Montserrat the government has assigned CARDI to be responsible for
agricultural rescarch and development. Rootand tuber crop research falls
within this responsibility. The government has no specific allocation for
agricultural rescarch, although there is an annual contribution to CARDI
which is paid into the Institute’s core budget. International donor agency
funding is the major contributor to rescarch and development programs in
Montserrat. There are currently two professionals assigned to CARDI's
entire rescarch and development program (including root crops) in
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Montserrat. In addition, expertise from core staft and speciitlists based in
Trinidad. St. Lucia, and other islands can be requested whenever the need
arises,

Currently, the major research and development thrustin root and tuber
crops is concentrated on the reintroduction of white potato into the
vegetable production system and to establish sustained crop production at
a higher production level than existed in the piast. The farming systems
approach is being used in this project through a multidisciplinary team
combining rescarch and development (CARDI), extension {Ministry of
Agriculture), turm credit and technology transfer (CARDATS). and
marketing and logistic support (DEMC). CARDIS research and devel-
opment etforts on white potato are equally divided between ficld stations
and onfarm research, There is also an important clement of crop
monitoring and tarm studices that provides up-to-date information on
production practices and constraints thereby establishing the basis for
future rescarch development and production planning.

Within the white potato project research and development emphasis is
being placed on the tollowing arcas (CARDI Country Team 1985);
cultivar adaptability and suitability: ceconomy i planting material use:
spacing and plant population; soil discises: and marketing and storage,

Very little attention is currently being paid by CARDIor the Ministry of
Agriculture to other root and tuber . “ops i the sphere of rescarch and
development. However, the problem ot Luscepes postfasciatus and Crlas
Jornticariuy on sweet potato would seem to warrant some attention if the
marketfor that cropis todevelop, Ttmay also be necessary to initiate work
oncassavaaimed atinereasing its preduction and to introduce small-seale

processing,

Naspecilic training opportunitios are ¢ urrently available at the country
level for cither rescarch personnel (CARDI) or Ministry of Agriculture
field personnel, Sinee the emphasis will remain on white potatoin the near
future, it would be desirable 1o have a training component emphasizing
field technology written into the program.
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Spanish Summary
Cultivos de Raices y Tubéreulos en Montserrat

Se presenta li situacion de los cultivos de riices v tubérenlos en Mont-
serrat, Se discuten fos principales cultivos, los sistemas de cultivo, las
tierras disponibles, los factores socicconomicos, fos niveles de produccion,
la productividad. las importaciones v la estructura de precios v mercados.

En relacion con la demanda de los cultivos arriba mencionados, se
analizan la demanda doméstica de alimentos trescos, las politicas de
importacion v los incentivos v eréditos ofrecidos alos productores. Final-
mente se hace ¢ntasis en Linvestigacion sobre fa disponibilidad v adapta-
bilidad de cultivares, la cconomia del uso de material de siembra, el
espaciamicento v la poblacion de plantas, as enfermedades transmitidas
por ¢l suclo v el mercado v almacenamiento de la papa. Se recomienda
adelantar mas estudios sobre vuca v establecer un programa de capacita-
cion en la teenologia de campo de la papa.



Root and Tuber Crops in Nevis

Jennifer E. Lowery*

Introduction

Nevis is approximately 90 km? in area and forms part of the political
federation of St. Kitts-Nevis. It is an agriculturally based island with a
tradition of peasant farming over most of its area. Large areas once
growing sugar cane have ceased operations. The only remaining state crop
is coconut which is used in copra production. However, the future of this
Crop is uncertain,

Sca island cotton(Gossypium barbadense) has been a small-tarmer cash
crop for most of this century with maximum production occurring in the
1950%. The area currently under cotton has ¢=clined over the past thirty
years from around 1200 hectares (ha) to less than 80 ha. Cultivation of
cotton is being encouraged by the government because of excellent market
conditions.

Farming in Nevis is carried out by an estimated one thousand farmers
and varies from subsistence to semicommercial in nature. Farmers are
forced to deal with adverse conditions in terms of the physical environment
where unpredictable rainfall and stony, eroded. clay soils reduce produc-
tion, and of the socioeconomic environment where the lack of markets for
produce is a common problem. Not surprisingly. farming is not a popular
occupation among voung people. The average farmer in Nevis is around 60
years old.

Root and Tuber Crop Production and Constraints

The types of root crops grown in Nevis are: sweet potato (Ipomoea
bataras) which is by far the most important; yams (mainly Dioscorea

* Agronomist, Caribbean Agricultural Research and Development Institute (CARDI), St.
Kitts-Nevis, West Indies.
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alata); tannia (Xanthosoma sagittifolium) and cassava (Manihot esculen-
ta). Dasheen (Colocasia esculenta var. escudenta) and eddoe (Colocasia
esculenta var, antiquorum) are grown sparingly because of water con-
straints but are commonly imported from St. Kitts or Dominica. Root
crop production on small farms is presented in Table 1.

Root crop production is an important part of subsistence farming with
sweet potato, vams, and tanma contributing to the cash component to
varving extents, Cassava is grown almost totally for home consumption
and hittle reaches the marketplace,

Production figures for the 1980-1981 growing scason show the following
annual production vields: sweet potato (218,672 kg); vams (74,670 kg);
tanma (4350 kg): and cassava (3510 kg,

According to a 1984 Cartbbean Agriculture and Research Development
Institute (CARDI) Baseline Survey (Lowery and Lauckner 1984) 69.2¢ of

all farmers grew sweet potato, 5790 grew vams, 2997 grew tannia, and
22400 grew cassava.

Sweet potato vccupies a very important place i the farming systems of
Nevia, [tis the most commonty grown crop and occupies the largest area,
The reasons 1or sweet potato’s popularity are: its traditional place in the
diet: its drought tolerance when compared with other popular roct erops;
the ready avarlability of planting material; and its use as livestock feed
during the dry scason.

Fable | Annuslroot crop production data® for fifteen farms having land areas of 0.5t0 2.0
ha, Nevis.

Farmers  Annuad Annual  Average  Farmers Average  Caleulated
planting  average  average  planting  harvesting production  average
Crop crop area plantings  plot size crop per farmer vield
planted
(no.) (m-) (ho.) (m-) na.) (k) (kg ha)
Sweet
potato 12 8Y6 9 100 Y RN 527
Yam I 181 2 90 7 131 7218
Fannia b 262 Kl 57 6 15 513
Cassava 7 94 2 47 3 15 1596

& These ipures were obtamed by folloswing tarmers” practices over one vear using weekly montoring

SOURCE CARDIE Smalt Farmers Multiple Cropping Praject [980-1982
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Sweet potato is produced on plots ranging from backyard size (approxi-
mately 25 m?) up to commercial plots of around 200 m2. Sweet potato is
most frequently grown as a monocrop but it may be intercropped with
corn or pigeon peas. Usually a mixture of cultivars is grown although some
semicommercial farmers favor large plantings of ore cultivar which may
have a market advantage.

Although sweet potato production is islandwide, the larger production
areas are usually at elevations above 150 m in the southern half of the
island. This arca has an average rainfall of over 1250 mm per year. These
arcas maintain larger plots throughout the vear whiie at lower elevations
major plantings are limited to the rainy scason from September to
December.

Typically the large plots are on farms producing sweet potato along with
other root crops, peanuts, pigeon pea, black-eved pea, and some vegetables
(especially during the later part of the year). These vegetables commonly
include cabbage, tomato, carrots, sweet peppers, and eggplant, Of these
crops sweet potato might occupy the greatest arca but peanuts and
vegetables penerate the largest income,

Yields are generally quite low, varving from 1500 to 7000 kg ha. Intrials
involving sweet potato carried out by CARDI during 1982 and 1983, using
farmer’s practices, marketable vields of 5190 kg ha during the wet season
and 3150 kg ha during the dry scason were obtained.,

The major factors miting vields are low rainfall, especially at critical
times, and infestation with the borer  Euscepes postfasciatus and the
weevil Cvlas formicarius. These pests cause serious vield reductions,
especially during the dry season when up to 257 of the total vield can be
infested.

Generally sweet potato cultivation inputs are minimal. A farmer rarely
uses any fertilizer or crop protection measures on sweet potato. Cost of
production figures calculated by the Caribbean Agricultural Rural
Development Advisory Training Service (CARDATS, 1984) gives atotal
production cost of ECS2618! per hectare of which ECS$1976 was the labor
cost which would normally be supplied by the tarm family. Outside labor is
used occasionally for fand preparation.

Market supplies ol sweet potato peak between February and May,
usually torming a market glut with farmgate prices falling to around

b Pxchange tate FOSTO0 = 0SS0 37 (1yhdy
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ECS1.10/ kg From September to November the crop s inshort supply and
prices arc approximately EC$2.20 kg, The retail price varies from around
FC$1.65 1o FOS30 kg,

During glut periods small amounts of the crop -are used for home
consumption while some tubers and tops are used for feeding pigs and
cattle. The remainder of the crop is left in the ground where it becomes
susceptible to insect damage.

Dioscorea alata is the most common vam grown in Nevis, and four
culuvars, White Lishon, Statia. Red yam, and Potato yam, have been
identificd. Dioscorea rotundata, known locally as “Antigua vam’, is
becoming more common because of its hardiness to leal disease and
drought. Dioscorea esculeniahas been identiticd onone farm only. Farmers
report that it used to be common to harvest the Mountain yam D.
cayenensis from forested arcas but now the species 1s used infrequently.

Yam cultivation is carricd out by a large number of farmers on small
plots no larger than 0.1 ha. Generally, planting is carried out twice in the
year. The first planting season is around late April to carlv May which
often coincides with a secondary annual rainfall peak and the sceond
planting is in July sometimes extending into carhy August which coincides
with the onsct of the main rainy season. Some farmers, however, plant Red
yam in February to harvest in December. Ina CARDtrial performed on
eleven tarms planting during the mid-May to mid-July period in 1984, it
was found that those farmers planting late had consistently higher vields
than those farmers planting carly (CARDIL 1985).

The system ol yam production is to plant on small mounds spaced
approximately I m x Fmapart. There is nostaking, but when corn is used
as an intercrop itoften serves this purpose. The other commonintererop of
yams is tannia. The vam planting picee is between 50-100 ¢ in weight and
may be treated with lime before planting. Organic manure is applied to the
mounds which are then usually metehed. Harvesting begins with Red yam
in December followed by the main vam crop from the end ol January until
April.

Nevis does not have optimal conditions for yam growing because of its
low raintall and shallow soils in most arcas. Yields are therefore relatively
low. An average farmer's vield is around 7000 kg ha. In CARDI's onfarm
trigl in 1984-1985. farmers’ vields, using their own practices, varied from
1070 kg, ha to 16,800 kg ha with an average vield of 7000 kg ha. Another
important factor reducing vields is anthracnose leaf disease. Most farmers
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are unaware of chemical disease-control methods or do not have the
necessary crop protection equipment to implement these measures.

Cost of production data for vams (CARDATS. 1984) gives a figure of
EC$9292 ha. T'his high cost results from the high yam planting cost. The
value of vam planting material is 70¢% of the total cost.

The reduction of yam production as a result of reduced land areas, low
rainfall, and leaf disease has resulted in favorable market conditions for
the crop. There is sometimes @ moderate glut in March during the main
harvest period but this is not serious and does not result in a price
reduction. T'he 1985 retail price for vams was fairly constantat ECS$5.50/ kg
and the farmgate price was FCS4.40 kg for D, alara and EC$3.30 kgtor D,
rotundata. The Central Market buying price. however, remained at
ECS1.65 kg.

Tannia is the only aroid grown on a commercial scale ~ Nevis. It is a
crop which is most frequently intercropped. Ina CARDI survey (L.owery
and Lauckner, T984) 197 of farmers grew tannia and 077 of those growing
tannia grew itas anintercrop. When intercropped with vams, or yvams and
corn tanntiis planted ina regular arrangement with the vams on mounds
and tannia in the hollows. Similarly tannia is often intereropped with
vegetables with the vegetables being planted on top of the ridge and tannia
atthe base with aspacing of anywere between LOmx 0.6 mand 1.0m x 1.3
m. Tannia can however appearin almostany combination of crops, both
inthe long term and shortterm, sometimes mtentionally and sometimes as
avolunteererop. Only in the high-raintall areas at altitudes of 300 m in the
southern section of the island can it be found as a monocrop.

The planting material used is normally cither heads or suckers. The crop
may receive some pen manure or may benelit from manure applications to
the othercrops. Bevond this, the only cultural practice applied is weeding.

Browning of the leaf margin is commonly seen in tannia but whether this
is @ result of drought or burning disease has vet to be established.

Estimates of tannia vield are hard to determine because of its cultivation
as an intercrop. The CARDI data of 1980-1981 show a very low average
vield of 573 kg ha. Similarly the 1975 census data indicate a low vield of
963 kg ha. No figures on tannia production costs are available.

Much ot the tannia produced is for home consumption, However,
availability in the market is good with inputs from St. Kitts making up for
the shortfalls in local production. Retail prices are araund EC$3.30/kg.
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Cassava is grown on a small scale and is grown almost exclusively for
home use both as a fresh provision and as cassavi flour. As described by a
farmer, cassava is ‘emergency food’. A small amount of bitter cassava is
grown but the majority is sweet. The same proportion of farmers plant
cassava as those who plant tannia. Total island production has declined in
recent vcars possibly because of the increase in convenience-food con-
sumption. ltems such as cassava bread have more or less disappeared from
the local diet and the home-produced cassava flour is used cliefly to
supplement wheat flour.

Cassavat is normally planted on fand from which some other crop s just
been harvested as an alternative to leaving the tand fallow. Thus the most
common planting tine is between January and March which is the
harvesting time for most crops, This results in cassava being grown during
the dry scason.

In Nevis, cassava is planted in row., on ridges approximately 90 cra apart
within a row spacing of 30-60 cmi. It is often intercropped with vegetables
or peanuts. The planting picee is usually 25 em in length and is planted at a
450 angle with about S cm showing above the soil. Cultural operations are
limited to the occasional weeding but cassava does not rank as a priority
crop for weeding purposes. The main pest encountered is the shoot fly
(Silba pendula) but no pest control measures are carried out. Harvesting
may take place after 8-10 months but this period is variable and the crop
may be left in the field for up to 18 months.

As with tannia, there are few estintates of cassava yield under farmers’
conditions. The vield level calculated from the CARDI farm study is 1596
kg, ha and for the census data of 1975 it was 974 kg ha, These are low
yields considering the potential vield of cassava. No production cost
figures are available,

As mentioned previously, most cassava produced is for home con-
sumption. A rough estimate is that 709 of the production goes into
cassava flour which is ground at a government-owned mill at a cost of
ECS$0.25, kg. Preparation of cassava chips for grinding is done by hand.
When cassava roots appear on the fresh market the price is between
EC$2.20 and ECS83.30 kg,

Marketing and Constraints

Local root crop marketing is through market vendors, some of whom are
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also farmers. There is no central marketing-system in Nevis, Prices are
controlled by vendors who rarely cut their prices to compete with each
other.

Imports of traditional root crops are chiefly limited to sweet potato and
aroids from St. Kit's and occasional aroid imports from Dominica.
However, white potato (Solemum tuberosum) constitutes one of the major
items of food imported. In 1982 372,000 kg of white potato valued at
EC3448.000 were imported into St Kitts and Nevis.

Small quantities of root crops are exported cach vear. Export statistics
madce available by the Central Murketing Corporation (CMC) show that
those root crops exported originated in St Kitts, Statistics obtained by
CMC show that 14,523 kg of sweet potato valued at ECS14.387 were
exported in 1982 Yams exported totaled 682 kg valued at EC$1275, and a
total of 182 kg of dasheen valued at ECS372 were exported. A little ad hoe
exporting to neighboring islands takes place on the interisland schooner
trade from Nevis but no statistics are available.

Governmeni Policies

I'he agricaltural ohjectives of the Nevis Government as laid out in the
Agricultural Development Plan of 1984 are:

The reduction ol food imports to create sell-sulficiency;

To provide o tuture for profitable farming in Nevis and a level of full
emplovment in agriculture,

To reduce soil erosion:
Fo provide tarmsfor lease to or purchase by Nevisians: and

Toprovide as much ol the food requirements of the tourist industry as

possible.

The Agricultural Development Progromme includes a number of
projects toachieve these objectives. Etorts are being made to obtain both
underground and surtace water for irrigation and to improve the supply of
inputs and scryvices to tarmer.,

AL present the government subsidizes tractor services for farmers,
operates i@ supplies depot for inputs at a minimal markup, and rents or
leases arvund 526 hit ot agricuttural land on government-owned estates,
Some credit s available to small farmers through the Department of
Agriculture and also through the St. Kitts-Nevis Development Bank.
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Of direct reisvance to root crop production is the interest taken by the
Ministry of Agriculture in the local production of white potato as an
import substitute.

Research. Training, and Development

The only institution carrying out agricultural research in Nevis at present is
CARDI which has been operating on the island since 1980 The staff
consists of one professional agronomist, one technician, and one Nevis
counterpart. At present only the post of agronomist is filled. Support staff
consists of four ficld assistants and a sceretary. For the current year
approximately EC$13,000 has been budgeted for research work on root
crops.

CARDIs main activity in Nevis is its Farming Systems Research and
Development Project which has carried out research on cotton and
peanuts as part of the cash-crop component of the farming system and on
sweet potato and yams as part of the subsistence component.

The main problem being addressed at the moment is the control of the
sweet potato borer. In the dry season of 1982 a trial was carried out to
assess the level of control obtained with carbofuran (Furadan) granules
applied at 8 and 12 weeks after planting. There was no evidence of a
positive response to the application of the insecticide,

Subscquent to this trial, the emphasis has been on control by cultural
means with an overall aim of impioving the vield per unit arca so that the
total arca occupied by the crop could be decreased. This would make
rotation of sweet potato with other crops feasible.

With this aim, a variety trial was carried out in 1983 to assess a reported
high-yiclding cultivar from Trinidad (A28 7) against two popular local
cultivars (Red Man and Mannic Mannie). The results of the trial showed
that the imported cultivar performed poorly under local conditions.
Although the total yield of A28 7 was higher, marketable yield was lower
than the local types, due to more *strings®. Borer infestation was also found
to be higher than in the local cultivars.

A trial to assess cultural methods of borer control on farmers’ fields is
expected to begin in July 1985, In this trial, one package of borer control
measures will include rotation, selection of planting material from the tips
of vines, deep planting, molding up of ridges to preven soil cracks, and one
chemical insecticide application 12-14 days after planting. This trial will be
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tested both with and without fertilizer application and compared with
farmers’ practices.

Experimental work with yams started in 1984 with a trial on cleven
farms to controlanthiacnose disease through fungicide applications. Two
different sprayving schedules, fortnightly and as required”. were compared
with no control measures. The results indicated that the primary vield-
determinant was rainfall during the crop’s growth. Those farmers planting
rarly (mid-May to carly June) obtained very low vields which showed no
response to the fungicide applications. Those who planted late (late June
to mid-July) benefited from heavy rains after four months crop growth,
Yields were higher and there was abeneficial elieet of tungicide application
during this period.

As a continuation of this work in 1985, vam farmers in different
agroceological zones have been monitored to study the incidence of
anthracnose and its association with climatic and culturai conditions.,

Also the four focal cultivars of Dioscorea alata and one of D, rotundota
are being compared at two planting times 1o determine whether there is a
differential varictal response to planting date. Future trials will compare
local varieties with imported varieties reported to show tolerance to
anthracnosc.

Prefiminary work on white potato began in 1984 with the comparison of
five varicties from Canada at two sites. Yields were tow partly hecause of
poor germination and leal discase. In the 1985-1986 Erowing season,
varieties which have proved high-vielding in Montserrat will be tested on a
small-scale intensive system on farmers® ficlds. Material stored from the
last growing scason will also be compared with new material of similar
arieties Lo determine whether seed potatoes can be stored from one season
to the next,

Recommendations

Research to increase root crop production in Nevis must be approached
carcfully with full consideration being given to market conditions.
Productivity ol sweet potato cultivations can be improved with the
objective of reducing the arcas devoted to the crop. This would enable a
farmer to rotate his crops and to diversify cultivation into other crops.,

Improved sweet potato production through the use of higher-vielding
varieties may be possible but would not show immediate results. Intro-



120 Root Crops Production and Research in the Caribbean

duced material must not only compete well with the locally-adapted
material but it must also be of acceptable eating and cooking quality—
important consideration when sweet potato is part of the staple diet.
Losses caused by pests should be the area of most interest to rescarchers,

Another important arca of rescarch with sweet potato is its further
development as a livestock feed. This would effectively provide a market
for the crop and improve livestock production without resorting to
imported feed.

With vams, both productivity and production can be increased substan-
tially before local requirements are fulfilled. This crop can also have a
potential for export to the neighboring islands. The current market price is
high enough to justifyirrigated production thereby avoiding uncertainties
in raintall. To control discase the introduction of cultivars tolerant to
anthracnose has more potential than chemical control.

Future research on white potato should concentrate on establishing the
vield levels attainable under farmers’conditions and the economics ol local
production compared with imports. Testing of material from the Centro
Internacional de Ly Papa (C11) adapted to the lowland tropics is suggested.

Considering the scaile of production of the other traditional root crops it
is difficult to justify the allocation of scarce resaurces to these other root
crops. With tannia it may be possible to determine whether symptoms
noted are actually those of tannia leaf burning discase and if so whether to
introduce discase-resistant material. Any cassava research might be
directed toward livestock feed rather than human consumption.
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Spanish Summary
Cultivos de Raices y Tubérculos en Nevis

Los cuatro principales cultivos de raices amilaceas explotados en Nevis

batata {sweet potato), fame, ocumo (matafa, vautia, tania, cocoyam), v
vuca sedescriben subravando su produceion, sus precios al por mavor y
al detal, v sudemanda tanto focal como externa, Se presenta lainiciativa
del gobicrno para estimular la produccion local de papa blanca y reducir
ast laimportacion de este tubéreulo. También se comentan las actividades
de investigacion dedicadas a todos los cultivos de raiz asi como las
pérdidas infligidas por las enfermedades de estos cultivos viaimportancia
de desarrollar ¢ introducir material genético resistente a tales enferme-
dades.
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Raices y Tubérculos en Républica
Dominicana

Magdalena Rodriguez de Parecdes*

Principales Especies Cultivadas Y Zonas de Produccién

Los tubéreulos y raices son un componente importante en la dieta de la
poblacion ¢n Republica Dominicana, veonstituyen el 10-15¢ del total de
la produccion agricola nacional. Las principales especies cultivadas son
yuea (Maniho! escudenta), camote o batata (ipomoca batatas), yautia
(Xanthosomaspp.), fame ( Dioscorea 5pp.) v papa(Solarum tuberosumy).
Enel Cuadro 1 se resume la oferta de raices vtubéreulosyenel Cuadro 2 se
presentan las superficies cultivadas con cada una de las principales
especies,

Todos los afios se incorporan nuevas areas de siembra para los cultivos
de raices y tubérculos. En 1985 se incorporaron 5560.93 ha para la yuea, lo
cual representa un 13,607 de incremento con respecto a afios anterniores.

Cuadro 1. Oferta de raices ¥ tubérculos, 1983, 1984, y estimacion pars 1985, Republica

Dominicana.
Oferta anua fmides 1)
Especie 1983 19%4 Metas 19RS
Yuca (Manmthot esculent) 102.00 129,30 145.00
Batata tlpomoca batatay) 35,35 SK.OK 59.20
Yauta (Nanthosomua ~pp ) 23,94 247y 312,79
Same (Dwscorea spp i 6.92 s21 13.01
Papa (Solanun tibherosum) 1498 11.59 16.01

FUENTE Plan aperato 1955 Sedretania de 1 stado de Apnculiura, Repubhca Dominicana

* Ingenicra agronoma del Centro Norte de Desarrollo Agropecuano (CENDA), Santiago,
Repablica Dominicana
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Cuadro 2, Superficie cultivada con raices y tubérealos en 1983 5 1984y estimacion para
1983 en Repuablica Dominicana,

Arca andal {miles iy

Cultive
1983 (DA Metas JY8S

Yuca 16.66 19.79 2024
Batata S48 5.6% 8.26
Yautia 4.72 4.75 5.607
Same 1.21 1.26 224
Puapa 173 [13} 1.77

Total 29,80 32,50 RERE

Paracl cultivo de yautia se incorporaron eneese afio 2500 ha, localizadas en
los asentamicntos de Limon del Yuna v El Aguacate, en liaregion nordeste
del pais.

Elarea de produccion prodria aumentarse enun 30 - 507 con respectoa
lo cultivado actualmente, si existicran condiciones cconomicis pary
hacerlo. Eleultivo en el cual se realizaran los mavores esfuerzos para la
incorporacion de nuevas dreis de siembraes L vautia.

Fl cultivo de Tas principales especies seorealiza en las regiones gue
presenta el Cuadro 3, en tierras cuva calidad varia segin T especie v sus
exigencias. A continuacion, se resumen algunas caracteristicas chimaticas v
edatologicas de las principales zonas de produceion.

Zona norte. Comprende numerosos tipos de asociiaciones voseries de
suelos: éstos presentan, en términos generales, unatextura franco arcillosa
aunqgue hay algunos arenosos: son moderadamente bien drenados v libres
de sades solubles: en algunos casos son aluviales v friables: fos hay de
topografia ondulada y porlo tanto susceptibles afacrosion. Elcolor varia
desde pardo claro o pardo rojizo.

Cuadro 3 Zonas mas importantes para el cultive de raices y tubéreslos en Republica

Dominicana.
Cultivo Zonis de producaion
Yuca Norte, Noreentnal, Suroeste
Hatuta Norte, Nardeste, Noroeste Supoeste
Yiautia Fate, Nopdeste, Centroa, Noreentral
Name I ~te, Nordeste, Central

Papa Central, bate, Zonas montanosas de Constanza vy San José de Ocoa
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La temperatura media anual que caracteriza a esta zona fluctia alrede-
dor de los 25°C y la precipitacion media anual varia de 1000 a 1800 mm.

Zona norcentral. Loy suelos de esta zona son de topogralia plana, sin
factores limitativos de importancia v, por lo tanto, de alta productividad
cuando son bien manciados. Son suelos profundos. calcireos., planos y de
textura mis hien arcillosa: también se encuentran suelos con topografia
levemente ondulada v en general bien drenados.

La temperatura varia entee 11 v 159C en las zonas altas de la Vega v
Constanza,

Zona suroeste. Se encuentra limitada por la cordillera Central al norte;
la provincia de Barahona al sur; el mar Caribe al este v larepablica de Haiti
al oeste.

Los suelos son arcillosos no calciareos, de tipo aluvial, altamente per-
meables. Son suclos de origen igneo veleanico, v metamorficos., cuva
topopralia va desde plana a muy ondulada.

Porsucapacidad productivi, estos suelos se pueden clasificar desde la
categoria 1T correspondicnte a terrenos cultivibles, aptos para el riego,
hasta Ta categoria VI correspondiente a terrenos no cultivables., aptos
solamente para tines de explotacion torestal.

Latemperaturavariade 21-237C vy precipitacion plusial esde 1400 a
20000 mm,

Nordeste (Delta del Yuna). Posce suelos orginicos que ocupan niis de
una tereery paite de la region. También tiene suclos arcillosos con mal
drenige s conrieseos de inundacion,

En L peninsula de Samana los suclos estin constituidos esencialmente
porzonas montanosas, consuclos poco profundos v topografia ondulada.
Existen algunas zonas con suclos triables v profundos. de naturalesa
calcitren.

Sistemas de Produccion

Las raices v tubéreulos se cultivan generalmente en asociacion o en rota-
clon con otras especien: entre los principales arreglos se pueden mencionar:
vuca frijol: maiz fame: vuce fame: batata vuci, maiz batata; batata
frijol; vuca mais.
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Sc estima que entre el 80 v el 90¢ de los productores de raices son
agricultores de tipo mediano y pequeiio, que desarrollan su cultive con
bajo nivel de insumos v usando mano de obra familiar: en general, los
cultivadores de yuca poseen fincas un poco mavores vdisponen tumbién de
mayores ingresos para adquirir insumos. En el Cuadro 4 se presenta una
estratificacion de las unidades de produccion sepun su tamanao, v la super-
ficie total correspondiente a cada estrato: L produccion de raices v tubér-
culos seconcentraen los estratos de fincas mas pequenas, generalmente en
las unidades menores de dos ha.

Se havcaleulado que casi el 7007 del costo de produceion se debe al uso de
mano de obra, v que ella se emplea asiz 14.3¢ para la preparacion del
terreno, 47.60¢ para la sicmbray limpicza del cultivo y 3%.1¢; para la
cosecha v acarreo.

Produccion y Rendimiento

La produccion de los cultivos de raices v tubéreulos varia segun los
cultivares utilizados v Las condiciones climatologicas presentes, va que la
mayoria de estos cultivos se siembran en agricultura de temporal. Los
Cuadros Sy 6 presentan los rendimientos de cada uno de los cultivos en
P98I v 1984 v la produccion esperada para 1985, segan cileulos oficiales.

Entre los principales tactores que impiden el ineremento de la superticie
cultivada con raices v tubéreulos, v que tambien limitan la obwencion de

Cuadro 4 Namero de fincas y superficie en cads categoria de tamaiios,
Renmiblica Dominicana,

Famano de las Explotaciones Superlicie
explotaciones (hal (no.) tha)
Menos de 03 61,670 1.247
(.50 - ay 252,995 RIN G
5 - o RIUNER! 19,288
- S0 RV 63,045
S0 - w9y 400 | 27.018
0 - 199 9 1,825 24944
200 - 4994 T8RO ARRITR
S - 9999 184 12,057
Mis de 1000 161 59,845
Total INS.0600 262,228

FUENTE: Censo Nacional Agropecuano 1981
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Cuadro 5. Principale. cultivos d raices tuberculos y
sus rendimientos en 1983 v 1984 en Repi-
blica Dominicana.

Cultivo Rendimiento anual ¢t ha
1983 1984
Yuea 5.5 5.9
Batata SN 9.3
Same 7.5 S
Yautia 5.0 5.7
Papa 10.1 10.9

Cuadro 0. Produecion esperadu en los diferentes cultivos, segin bus regiones productoras
en 1985 en Repablica Dominicana.

Regiones Producaion por cultivos (miles 1)
Yucu Ratata Yautis Name IPapa
Norte 37.37 1243 Sd6 .42 0.08
Noreentral 2890 (R RIS} 1.57 1371
Nordeste 9.22 .40 L] 27 -
Noroeste 17.7% SN 1165 0.1 -
Central 12.72 RIRA 1399 0 6.75
Sur 7.01 6.0 27 76 204 11.75
Suroeste 2458 11,99 0.70 0.21 0.23
Este 7.57 253 5.3 408 (.20
lotal 148,12 59.20 67 48 1627 nn

FEENTE Umidades Repionates de Planibcacon v L eonomia Secretatia de Fstado de \pncultura,
Republica Domimicana

rendimicntos mis altos se debe considerar el tamano de la propicdad que
se dedica o Ta produccion de estos rubros,

Poerotra parte. o nivel de Tas zonas de produccion no existen adecuadas
obras de infraestructura tales como caminos vecinales v vias de penetra-
cion alas fincas, o que dificulta el transporte del producto a los centros de
venta. Enclcaso especitico del iame, lavautia, v la papa. la produccion se
Hleva i citho en regiones particularmente accidentadas v esta topografia
inpide Ta comercializacion eficiente por la talta de suticientes vias de
penetracion.

l.os costos de produccion a nivel de finca se presentan en el Cuadro 7.
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Cuudro 7. Costos de produccion delos principa-
les tubéreulos ¥ raices en 1983-1985
en Repabliea Dominicana,

Cultivo Costos anuales (RDSha)e
[9R3 1984 198RS
Yuca 2201 4480 59.39
Batata RER 1 42.78 55.01
Yautia RUA B H).24 43.24
Name 70.04 K009 %7.4%
Papa 157.0¥ 20778 20455

A Tasa de cambio en encro de 1985 RDSL00 -
Ussioo

FUENTE: Division de Beonomia Apricali Sveretarii
de EFstado de Agricultura, Repiblics Domi-
nicani

Destino y Mercadeo de los Productos

La produccion se comercializa para el consumo frasco en la alimentacion
humana; una parte se destina a la exportacion y otra al mercado local. En
general tos productos no se transtorinan; solo el 2-34 de L. produccion de
yuca se destina a la fabricician de cazabe v solo en unacregion del pais se
siembra vuca con ese tinico proposito. A fos animales se le suministran fos
rechazos de las cosechas,

Enlos cultivos de fiame v vautia, el 4047 de la produccion se comercializa
a través de los mercados pablicos; ef 1807 se destina al autocorsumo y
como semilla para nuevas sicmbras, v por altimo, el 4207 se destina a la
exportacion.

E195¢7 de ta produccicn de yuca se comercializa para consumo humano
fresco y el 5% se exporta. En el caso de la batata, el 1677 se destina para
exportacion y el 84¢¢ para ¢l consumo humano.

i mercado de exportaciaon lo constituven Aruba, Curazao, Puerto
Rico. San Martin, Islas Virgenes v Estados Unidos, principalmente la
ciudad de New York,

Los Cuadros § v 9 presentan la demanda total de raices v tubéreulos en
1983 v 1984 v las cantidades exportadas en esos afos, asi como estimacio-
nes, en ambos cuadros, para 1985; las exportaciones se refieren solo a
raices frescas, v no se dispone hasta el momento de informacion acerca de
una posible demanda externa por los productos transformados (trozos,
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Cuadro 8. Demanda de raices y tubéreulos en
1983 - 1985 ¢n Repiblica Domini-

cana,

Cultivos Demanda anual (miles t)
1983 1984 19854
Yuca vs.7 122.3 139.1
Batata 26.6 49.0 53.4
Yautia 6.0 0.9 12,6
Name 6.4 4.5 12.3
Papa 13.4 8.2 12.3

a. Estimaciones para ese afio.

FUENTE: Planoperativo, 1955, Secretana de | stado de

Cuadro 9.

Agnicultura, Republica Donunicana

Yolumen de la exportacion de raices y tubéreu-
los en 1983 y 1984 y estimacion para 1985,
Republiea Dominicana.

Cultivo Exportacion anual (mles ()
19%3 1984 Mutas 1985

Yucu 6.3 6.9 5.3
Batata 8.7 9.0 5.7
Yautia 17.3 17.8 201

Same 0.5 0.7 0.7

Papa 0.3 33 -
FUENTE Planoperativo 1985 Seeretatiade Fstado de Agncultura,

Repihhica Donunicana.

harinas, almidon, cte); tampoco se conocen los maxinios posibles expor-
tables.

Politicas de Fomento a la Produccion

Dentro de sus actividades de apoyo ala produccion agricola, la Secretaria
de Estado de Agricultura tiene como meta proporcionar asistencia téenica
ytomentar los cultivos de raices y tubéreulos principalmente pormediode
la adquisicion v distribucion de materiales de siembra. vde un plan de
mecanizacion para la preparacion de terrenos,

También esti apoyando las actividades de extension v capacitacion alos
téenicos v productores, v se propone ademas apovar ¢l otorgamiento de
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crédito para financiar nuevas dreas parala sicmbra. Fs de notar que segin
datos oficiaies. ¢ 8077 de la produceion actual de caices se lleva a cabo con
financiacion oficial a través del Banco Agricola,

Layautiaes, dentro del grupo de raices v tubéreulos, uno de los cultivos
en los cuales se concentrarin los mavores estfuerzos de Lo Seeretaria en los
proximos afios, para lograr ¢l aumento de la produccion. Este incremento
se logrard mediante la incorporacion de nuevas areas de siembra, la
introduccion de practicas culturales mejoradas v la realizacion de estudios
para ¢l mejoramicnto gendtico de las variedades existentes.

Es politica general del gobierno reducir al minimo las importaciones de
bienes agricolas. Fnel caso de Republica Dominicana, las raices tienden a
Jugar un papel cada ves mis importante en la alimentacion de animales,
como substitutos del sorgo vel maiz importados: ¢n cuanto a la substitu-
cion de granos importados para uso hunano. se adelantan estudios téeni-
cos parwimpulsarel reemplazo de parte de faharinade trigo por harina de
yuca, en laindustria panadera,

Investigacion y Capacitacion Técenic:

tn L Repiabhca Dominicana las investigaciones sobre raices v tubcreulos
serealizan entres centros de investigaciones agricolas que dependen de la
Subseerctaria de Investigacion, Fxtension v Capacitacion Agropecuarias
de la Seeretaria de Fstado de Agricultura, Fstos centros abarcan todas las
regiones del pais v sons

Centro Sur de Desarrollo Agropecuario (CEFSDA), cuva drea de
mfluencia comprende el este, ¢l suroeste, el sur v la parte central.

Centro Norte de Desarrollo Agropecuario (CFENDA). que abarea las

regiones norte, nordeste, noreentral vonoroesie.
Centro de Invesugacion de Zonas Andas (C1AZA).
Estd ademis ¢f Centro de Tnvestigaciones Pecuarias (CENTP). donde
sercadizan trabajos de utilizacion de raices vtubéreulos para la alimen-
tacion animal.
Los recursos para L investigacion en raices v tuberculos abarcan un
15-207¢ del presupuesto global de los centros de investigaciones, v existe

una tendencia a aumentar tales recursos en el futuro,

Objetivos y orientacion, Flobjetivo general de la investigacion en raices
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y tubérculos es aumentar la productividad de estos cultivos, mediante
diferentes proyectos técnicos. Los objetivos cspecificos son:

Identificar el material vegetativo con que se cuenta en estos cultivos y
establecer bancos de germoplasma que sirvan de apoyo a los trabajos
dc nigjoramiento.

Introducir materiales con alta potencialidad genética, que sirvan
como progenitores para el mejoramiento del material nativo,

Seleccionar clones de alto rendimiento y buena calidad dentro de Ins
ya existentes en el pais.

Desarrollar métodos apropiados para la preparacion de terrenos en
funciénde las caracteristicas zonales y de la extension y recursos de los
productores.

Estudiar la respuesta de los cultivos de tubéreulos y raices a la fertiliza-
cién, determinando las dosis Optimas ccondémicas para el nitrégeno, el
fosforo y ¢l potasio requeridos en cada caso.

Obtener informaciones que permitan reducir al minimo las pérdidas
ocasionadas por plagas, enfermedades y malezas en estos cultivos.

Determinar las acciones mas cecomendables para corregir las practi-
cas no adecuadas que afectan ¢l mancjo de los productos.

Recopilar toda la informacion necesaria sobre el uso y la disponibiliad
de los factores e produccion con respecto a los tubéreulos v raices,
para tratar de generar tecnologias que mejoren el bienestar del
pequefio agricultor.

Los trabajos de investigacion en el Programa de Raices y Tubérculos se
orientan hacia la ejecucién de los proyectos técnicos, asi:

En el proyecto Manejo genético se trabaja en la introduccién, evalua-
cién y seleccion de nuevos materiales de siembra para los distintos
cultivos, en fa seleccion de variedades de alto rendimiento y tolerantes
a las plagas y enfermedades que afectan estos cultivos, y en la evalua-
cién de nuevos materiales y la busqueda de zonas para la produccién
de papa.

En el proyecto Manejo del ambiente fisico se continuan probando
practicas culturales tales como marcos o distancias de siembra, siste-
mas de sicmbra (en plano, camellones, monticulos, ctc.) y efecto del
tamaiio dc la semilla en el rendimiento de los cultivos de fiame y
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yautia. Se estudia ademads la respuesta de los diferentes cultivos a la
fertilizacion, determinando las dosis ¢ptimas econdémicas de aplica-
cién,

En el proyecto Manejo del ambiente bidtico se realizan diagnosticos
para determinar las pérdidas que ocasionan ‘as plagas y las enferme-
dades en estos cultivos, se prueban diferentes insecticidas y fungicidas
y su dosis de aplicacion para controlar las enfermedades y plagas que
los afectan, y se realizan estudios sobre ¢l control de malezas,
probando diferentes herbicidas y su eficiencia, dosis de aplicacion y
nimero de aplicaciones.

Recursos humanos y capacitacion. El personal téenico que trabaja a
nivel de investigacion en raices y tubéreulos consta de sicte ingenieros
agronomos, quienes han recibido entrenamiento a nivel nacional ¢ inter-
nacional. En los centros se cuenta ademas con divisiones de apoyo tales
como: suclos, sanidad veygetal y otias, cuyo personal colabora parcial-
mente segln las necesidades de los téenicos que realizan las actividades de
investigacion.

Alrededor de 300 téenicos nacionales han reeibido eutrenamicnto en el
pais en los cultivos de raices y tubéreulos. Con el apoyo téenice de centros
internacionales ¢ instituciones de paises vecinos, se han realizado las
siguie~tes actividades de capacitacion en Repdblica Doniinicana.

1. Curso nracional de yuca, con el apoyo de técnicos del Centro
Internacional de Agricultura Tropical (C1AT), Cali, Colombia.

2. Curso nacional en el cultivo de fiame y curso de adiestramientoen
el cultivo de la batata, con el apoyo de téenicos del Instituto de
Mayagiicz, Pucrto Rico.

3. Curso sobre téenicas de laboratorio para la deteccion de Erwinia
spp. en tubérculos, con la asistencia de participantes de Costa
Rica, Honduras, Guatemala, Panama y Republica Dominicana.

4, Curso de adicstramiento en el cultivo de yautia, con el apoyo de
téenicos del Instituto de Agricultura Tropical de Mayagiiez,
Puerto Rico, y Jde un téenico del Centro Agronomico Tropical de
Investigacion y Ensedanza (CATIE), Costa Rica.

Es importante sefialar que ¢l programa de raices y tubérculos ha mante-
nido estrecha relacion con las universidades en la ejecucion de investiga-
ciones que sirven de tesis de grado.
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English Summary
R and Tuber Crops in the Dominican Republic

The supply and demand of cassava (Manihot esculenta), yam ( Dioscorea
spp.), cocoyam (Xanthosoma spp.), sweet potato (Ipomoea baratas), and
potato (Solanum tuberosumy) in the Dominican Republic are analyzed, as
well as cultivated land characteristics and availability, farmers’ socio-
cconomic profile, cultivation svstems, yields, production costs and
constraints, and required labor.

Discussed also are the fresh product prices, marketing, and the
processing of cassava for the manufacture of cassava bread.
Government policies dealing with production, imports, exports, taxes,

subsidies. and credits and incentives, are also reriewed.

Finally, the institutions, personnel, and budget assigned to research,
training, and technology development for these crops are mentioned.
Research objectives are also given.



Root and Tuber Crops in St. Kitts

Stafford M.A. Crossman*

Introduction

In St. Kitts sugar is the mainstay of the economy, the major source of
foreign exchange, and the chief employer of labor. Sugar cane is grown on
78t of the best land- available for agriculture. These lands are government
ownedandare underthe control of the National Agricultural Corporation
(NACO). The lands occupied by sugar cane are, for the most part, tlat to
geatly sloping from the coastal areas to the base of the central mountain
range. Because of the mountain range there are many ghats running
islandwide. Farms are located in these low-lving ghat areas and on steeper
slopes between sugar cane and forested arcas.

Rootcrops are essentially produced by small farmers although aided by
NACO during certain periods of the year. In addition to root crops,
farmers also grow vegetables and usually devote their best lands to
vegetable production where rainfall is adequate or irrigation is available.
They also grow their own bananas.

Overall, only 5¢7 of the total agricultural land in St. Kitts is devoted to
root crops. The most important regions for the production of these crops
are located on the northern to northwestern section of the island in the
parishes of St. Mary, Christ Church, St. John's, St. Paul’s, and St. Ann. It
i in these regions that 7567 of all small farmers are located (Singh and
Luckner, 1981). Most farms are located in middle zones at altitutes of
75-150 metres (m), and in upper zones at altitutes of more than 150 m.
Hotwvever, any increase in land area allocated to root crop production has
to be justified by such economic factors as increased consumer demand
and a demonstrable ability to attain a higher profit margin than ecither
sugar cane or vegetable crops.

* Agronomist, Nationat Agriculturat Corporation, P.O. Box 399, Basscterre, St. Kitts.
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Farm Characteristics

The average-sized farm operated by small farmers is approximately 0.3
hectares (ha). A baseline survey conducted by the Caribbean Agricultural
Rescarch and Development Institute (CARDI) has identified a total of 900
small farmers who produce root crops in varying quantities, either solely
for home consumption or for both home consumption and sale as fresh
food.

Most small farmers have two sepaate areas of land. One is usually on
the lowland ghats and ghat sides, and the other on the steep slopes above
the sugar cane lands. Vegetables are usually grown in lowland areas with
root crops being cultivated in highland areas. Farms producing root crops
are also raost likely to produce vegetables, although some only during the
rainy season. Most farmers have bananas on their farms and some small
farmers also tend small quantities of livestock.

Socioeconomic Patterns

Farmers producing root crops are predominantly male, typically 50- to
70-vears old, and do their farming mainly on a part-time basis. Their
income from farming ranges from EC$1000' to EC$5000 per annum. Most
farmers are married and live in households cf five or fewer persons, using
familyv labor on the farm. Employment in root crop production is limited
to the small furmer, tamily labor, and, to a very small extent, outside labor.

The majority of the small tarmers are employed by NACO in the sugar
industry and have their houscehold income supplemented by contributions
from their children. Farmers have at least a primary level of education but
hope that their children will attain a tertiary level of education,

The carbohydrate component of the farmers' diet is headed by bananas,
followed by rice, and then root crops.

Root and Tuber Crop Production and Constraints

Roo* crops are usually grown on ridges and usually in pure stands.
Altnorigh crops on NACO-controlled lands are always grown in pure
stands small farmers on land not controlled by NACO practice seme
amount of intercropping. The most common intercrop combination is
Xanthosoma spp. and Colocusia spp. Another noteworthy intercrop

b, Exchange rate; EC$1.00 = USS0.37 (1984).
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combination is yams {Dioscorea spp.) with aroids, mainly tannia (Xantho-
soma sagittifolium) (Table 1).

Obtaining yield data is difficult because 924 of the small tarmers keep
no record of production. However, estimates by NACO show the
following ranges: sweet potato ( Ipomoea batatas) 1120-4928 kg/ha, yams
(Dioscorea alata) 3360-11,200 kp/ha, and aroids 1680-3360 kg/ha. The
vam yield of 11,200 kg/ha was obtained prior to the outbreak of
antracnose. Yields have since decreased substantiadly.

NACO s currently not involved to any extent in the commercial
production of root crops. When sweet potato was grown commercially by
NACO itcompeted heavily with the small farmers’ production and created
a glut. The corporation makes approximately 80 ha available annually to
sugar estate workers for the planting of sweet potatoes. Anequal land area
was also made available for the growing of yams, prior to the virtual
wipeout of White Lisbon vam (Divscorea alata) by anthracnose disease
(causal agent Glomerella cigulata). In addition to this ulsease, yams
stored for planting material were also severely affected by the internal
prown spot (IBS) virus. Research work is presently being done by both
CARDIL and NACO 1o make White Lisbon vam easily available once
more. Two approaches are being used:

The use of virus-tree material combined with spraying the crop with
fungicides to control anthracnose: and

Virus-free matertal and anthracnose-tolerant . alata cultivars with
reduced fungicide applications.

Table 1. Farmers growing root crops and intercropping in St. Kitts,

1981.
Farmers Farmers
Crop Lrowing crops mntercropping
() (70 of
crop-growing
furmers)
Sweet potato 63 5
Yams 43 2
Tannia R 24
Dasheen 24 RN
Eddoe 20 13

SOURCE: CARDI Baschne Survey.
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Sweet potato production has remained constant at 300 tons (t) per
annum for a number of years. Before the outbreak of anthracnose, yam
production was equal to that of sweet potato. The yam cultivar now most
produced is white yam (D. rotundata) which is not the consumers’ first
choice. Annual yam production is now at 182 t. Production of the aroids
has held constant for a number of vears at approximately 32 t per year.

The major factors constraining production expansion are lack of
demand, lack of export markets, and pests and discases. Export markets
are not organized although some markets are available in the neighboring
islands on an irregular basis. Pianting materials are infected with pest and
disease and, in addition to the yam diseases mentioned earlier, sweet
potato vields are increasingly affected by the sweet potato weevil (Cylas
formicarius) which is causing a reduction of over 304 of the markctable
crop vield. Pracdial larceny and damage by monkeys significantly
constrain increased root crop production. Other constraints include
seasonal gluts of root and tuber crops which discourage farmers from
increasing their production. Farmers also face a limited amount of
available land and poor rainfall now for the third consecutive vear.

Production costs are generally lower at the lower levels of technology
(Tables 2and 3). The small farmer is presently producing about 3.4 t/ha of
sweet potato whereas at the commercial level 4.5 t/ha are bemg produced.
Using recommended technology the production of sweet potato could be
increased to about 7.4 t7ha. The same could be said tor yams where, at
present, the small farmer is producing between 3.4 to 5.6 t/ha. Al the
commercial level 6.7 to 10,1 t/ha are being produced. Using recommended
technology 13,4 to 14.6 t/ha could be produced. From these figures itcan
be determined that the higher cost incurred by the use of recommended
technology is compensated for by higher vields per unit area. In aroid
production small farmers spend a total of ECS1814 which includes land
preparation and planting (EC$790), hand weeding (EC$654), and har-
vesting (ECS370).

Agricultural crops other than sugar cane account for 8¢ of the total
agricultural products. Root crops contribute 50¢ of the value of these
crops (Statistical Office Planning Unit, 1984).

Marketing and Constraints

Product transtormation processes involving reot crops are insignificant
and involve the Limited production of starch and cassava meal from
cassava,
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Table 2. Sweet potato production costs (ECS/ha)d at different levels of technology, St. Kitts,

Small Commercial Recommended
Operation farmer producer technology
Planung matenal ob 74 197
Land preparauon 672 RETS) M6
Planting® 0 270 370
Applving tertlizers 1} 0 264
Apphang insecticades 0 29 59
Hand weeding 355 741 741
Harvesting K{V] 370 370
Fertilizer o [T h)
[nsecticides 0 53 165
Total cost 1967 1983 2808

d o Eachanpe rate FOSLOD USSO 37 (19x4)
b Planting mutenial taken from cuttings
¢ dncdides cutting and tansporting vines

Table 1 Yam production costs (ECS/ha)d at different levels of technology, St Kitts,

Small Commercal Recommended

Operation turmers preduction technology
Land preparation 640 675 S92
Plantmgh KRR 1691 3091
Herbiade apphcanon [t} 189 407
Staking 0 0 963
Fertuhier 0 160 424
Manual weeding 2089 14x1] 23
Anthracnose control 0 425 1139
Harvesung [t} 1661 1284
Transportation to stures 0 S8R9 EIVE]

Toral RIFN PR 10135

4. Bachange rate FCSEDO=USSO.37 ([ysg)
b Planung indudes procunng, cutting, and treating planting materal
¢ Doesnetmddude cost ol planting materiad as soadl tarmers provide then
ownplanting matenad, having stoted ot Trom the previous harvest
SOURCES Recommended technology BDD (Bt Deselopment Division)
Prowct contral memorandune Commeraal production NACO

More than 5077 of the root crops grown in St. Kitts are grown by small
farmers for thetr home consumption with the possible exception of sweet
potato. Approximately 20 to 304 of the root crops produced reach the
focal markets through peddlers. A small percentage is sold to the Central
Marketing Corporation (CMC) and an even smaller percentage is exported
(Table 4).
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Table 4. Import and export quantities (kg/yr) of root crops, St

Kitts.
Crop Imports Exports
White potiato 455,000 177
Sweet potato 48 82,000
Yams 0 2,730
Aroids 1.9004 1,700b

a Tanni Xanthosoma spyusually accounts tor over 9047 of aroids
mnuorted.
b, Dasheen (Colocavia evculenta var. excudenta; usuadly constitutes
approstmatels 789 ot arowds esported.
SOURCE. Statistical Oftice of Planning Umit, Ministry of Agricul-
ture, Lands, Housing and Development

Of the produce that reaches the tocal market, 61% is taken by the
farmers or members of their household. In the mostimportant production
areas 3007 of the farmers have to travel distances of over 16 kilometres
(km) to the market. Most of the farms are lecated within distances of 8 to
16 km trom the locul market.

Because of disease problems there is at present an underproduction of
White Lisbon vams. Local demand for aroids exceeds supply which is
trregular because they are produced under rainfed conditions.

Top quality produce is given first preference by consumers during glut
and normal suppiv periods. When supply is low, quality of produce
assumes a much lower priority. Ironically, lower quality produce during
periods of scarcity commands a higher price than top quality produce
under normal or glut situations. Root crops are consumed traditionally by
the older generation and primarily in rural areas whereas urban dwellers
and the voung prefer rice, corn, and white potato (Solanum tuberosum,).

The _xistence of markets in neighboring islands results in an external
demand for oot crops as a fresh food, St Kitts, with its agriculturally-
based cconomy. 1s surrounded by islands whose cconomies are dominated
by tourism. This gives St. Kitts the opportunity to supply these islands with
good quality root crops. Further abroad potential markets exist in North
America, although this means competition with other countries.

The external market is unexploited because of the lack of regular
transport and the Lick of retailers or whiolesalers in neighboring islands. St.
Kitts will need to guarantee regular shipments of specilied quantities of
root crops according to the local demand of cacl island.
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Government Policies

Available statistical material on root crops is scarce and scattered among
the agricultural institutions, the Statistical Office of the Planning Unit in
the Ministry of Agriculture, Lands, Housing and Development, and the
Central Marketing Corporation. The data needs to be collated, centrally
located, and updated annually so that the figures can be kept current and
readily avatlable,

[tis estimated that 676 of the energy-providing foods consumed in St.
Kitts is accounted tor by imports. These imports are dominated by wheat
flour, rice. and maize tlour. In recent vears the local production of energy-
rich agricultural products has either stagnated or decreased slightiv, At the
same time, however, the import bill for vegetables has increased tremen-
dously. Asaresult, the thrust ot import substitutions is focused upon the
local production of vegetables inan effort o cut the import bull for these
crops. It does not seem likely that consumer preferences will change
drastically enough to favor root crops prodnced locally, There are, at
present. no subsidies (o constmers or any taxes applicd to competing
crops,

The policy toward energy-rich agricultaral products will probably
remain intact unless consumer preferences (which have a significant
impact on policy making) make the unlikely switch back 1o Jocally-
produced starchy foods. However, credit and other production incentives
are equally obtainable for root crops as they are tor other tood crops.,

White potatoes make up a large pereentage of the tood import biil and
consequently are receiving some attention for local production. The
government, hovever, prefers to have the privite sector mvolved in the
local producton of this crop. The quantities imported annually indicate a
sizable local market vor this crop i1t can be produced Tocally.

Research, Training, and Development

Atpresent, NACO und CARDareactively engaged i rescarch involving
root crops. There s no sttt totally assigned to root crop research. but at
least tour prote:sionils ol these istitutions spend nart of their £me on

root crop research,

There isanallbcanon i the government budget Yor agricultural rescarch
but tixnotearmarked torspecttic crops, although more attention is given
to vegetables. Onlyavery small part of the budget s utilized for root crop
rescarch which focuses upon increasing the production of White Lishon



142 Root Crops Production and Research in the Caribbean

vams. Production of this cultivar has been severely curtailed by the high
incidence of anthracnose. Research hus been inan applied form conducted
on both experimental stations and tarms.

Agricultural institutions have i number of local staft with graduate
training in agronomy and whose formal training involved a number of
courses related to root crops. However, such training did not qualify them
as root crop specialists. There are no specitic courses in root crops existing
in St. Kitts at the country level. Neither are there national development
projects to test recommended technology for increasing root crop
production.

Quarantine Regulations

Quarantine regulations exist and are entorced by extension otficers of the
Department ol Agriculture tor the import and export of root crops.
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Spanish Summary
Cultives de Raices v Tubéreulos en San Cristobal

Se analizan ta oferta (37 de las Tincas azricolas), fa disponibilidad y
caracteristicas de L tierra sembrada, los sistemas de cultivo, los rendimien-
tos. ol pertil socio¢conomico de los productores, el volumen y costos de
produccion, v el mercadeo de los productos de Tos cultivos de raices v
tubéreulos en San Cristobal, También se discuten la demanda interna y
externa de productos frescos vsus limitaciones. Finalmente se presentan
las politicas gubernamentales relacionadas con la produccion de cultivos
de raices.



Root and Tuber Crops in St. Vincent

Glenroy E. Browne*

Introduction

Root crops are widely grown in St. Vincent. Most of these crops can be
found growing on recent volcanic-ash soils and high-level content vellow-
earth soils. Sweet potato (Ipomoea batatas). cassava (Manthot esculenta),
and cddoe (Colocasia esculenta var. antiguorum) are grown mainly on
low-level content yellow-carth soils.

Production is concentrited in the southern halt of the island with the
south-central zone being the arca of highest growing concentration. Yams
{Dioscorea spp.) and aroids occupy similar ccozones. These zones are
characterized by an annual rainfall ot 2139-2530 mm and sre located at
alutudes of more than 182m. The main agricultural administrative regions
where root crops are grown are shown in Table .

The area planted to root crops is estimated at 2600 hectares (ha). This
represents an increase of 506 over 1975 when the area cultivated was
estimatedat 1735 ha. No recent statistics exist on distribution on a regional
basis.

Thesoil tvpe and climate render St. Vineentideal tor the cultivation of a
wide range of rootcrops. Since 1979 there has been an increase in root crop
production. particularly aroids, as more lands have become available. An
important production element has been the expansion in regional root
crop marketing by ‘traftickers” which made the production of root crops
competitive with other crops. In one arca of the country, Vermont Valley,
eddoe competed successtully with bananas and is now the main crop
produced. The removal of restrictions by the Windward Islands’ Bunana
Association (WINBAN) on the intercrepping of bananas with root crops
has resulted inan increase in the area avatlable for root crop cultivation,
especially arowds,

* Canbbean Agricultural Research ond Development Institute (CARDI, Si. Vineent, West
Indies.
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Table 1. Root crops grown in agricultural administrative re-
gions, St. Vincent.

Crop Region

Yams (Dioscorea spp.)

. alata Biabou

D. rotundata Lowmans, South Rivers
Sweet potato Darsetshire Hill, Argyle
Cassava Dorsetshire Hill, Argyle
Tannia Lowmans, Diamonds, Marriaqua
Dasheen South Rivers. Perseverance
Lddoe Vermont Valley, Perseverance,

Marrtagua, Kingstown,
Spring Village, R/Hull

SOURCE: Compiled by author.

The parceling and sale of several large estates have released more than
800 ha of previously underutilized lands tor cultivation. The recent state
acquisition of the 1400 ha Orange Hill Estate willalso increase cultivation,
The decline in arrowroot (Maranta arundinacea) production and the
threatened denuse of the sugar industry may also release large tracts of
arable land for root crop culdvation.

Farm Characteristics

Production of root crops is concentrated on farms of less than two ha in
size. In fact these crops can be considered to be small-farm crops. No
recent data exist on the number of farms producing root crops. The
majority of farms are made up of single parcels of land, although farms of
two, three, or four parcels can also be found. Because thiese parcelas are
generally fully utilized their potential for increased root crop production
fics in their more intensive use rather than in extending land arca.

Most farms are frechold while others are rented annually sharecropped
or are familv-owned (the smallest number). Most holdings are located
within three miles of the farmer's home on terrain ranging trom gently
sloping to rugged wopography. Accessibility varies— some inland parcels
are served only by footpaths making transport and production very diftficult.
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Many types of roads can be found in St. Vincent. The most common are
unpaved dry-weather roads, all-weather roads, and trails and footpaths.,
Roads unfitfor moior vehicles present a severe constraint on the quantity,
quality, and 1y pe of produce reaching the marketplace.

Apart from investment in land, reot crop farms are undercapitalized,
Farm cquipment gencrally consists ol one (o tive picces ot hand tools—the
mostcommon being the hoe, machete, and pitchtork. Root crop producers
who cultivate bananas may also possess a portable spraver cartied on the
back and plastic fierd beses. Over the past thiee sears there has been an
increase i the number of farmers owning motor vehicles.

The number of crop enterprises found on root crop farms may be as
many as seven. The nature of these enterprises is variable, although
generally consists of short-term rather than long-term crops. However,
perennial crops such as bananas, plantains, coconuts, mangoes, citrus, and
breadtrut are frequently planted in aroid and vam producing arcas.

Sacioeconomic Patterns

The mam producers of root crops in St Vineent are traditionil small
farmers, mostly over 30 vears of age, literate, who live in stable Famuly units
of about siv persons. and whose sole incomes come from their tarms,

The younger or recent farm perators are imvolved in both onfarm and
off-furm cconamic activities. These root crop rarmers are engaged in
trades such as carpentry and masonry, and often work m the public and
private sectors, This s particularhy true of eddoe and viem producers.

The mcome ot root crop producers, although fow,is highly variable and
is related to production costs. A second Joband a shift from perennial 1o
short-term crops is usually necessary.

Starchy foods. espectally root crops and rice, are the main components
of the farm Fannly's diet. The maimn source of meat is poultry, particulariy
chicken backs. imported from North America. Livestock produced is
mainly sold or heid as a form of bank account.

Root and Tuber Crop Production and Constraines

Rootcrops in St. Vincent are planted at the start of the rains in Mayand
June and toward the end of the rainy scason in October and November.
However, planting is done throughout the vear in high-raintall arcas. D.
alata s planted from April to May and 0. rotundata in January and
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February. Most sweet potato are planted from April to June, and October
to November. Aroids are planted throughout the year especially in high-
rainfall areas. Sweet and bitter cultivars of cassava are also grown.

Eight cultivars of tannia (Xanthosoma sagittifolium), four of dasheen
(Colocasia esculenta var. esculenta), and three of eddoe have been found on
small farms in St. Vincent (Table 2). More than 90% of the area cultivated

Table 2. Description of eddoe, dasheen, and tannia cultivass grown in St. Vincent.

Characteristics

Cultivar Corms/cormels Petiole

Dasheen

Common White »io Common White eddoe Light green

Common Black see Common Black eddoe Dark green

Pink Light-brown <kin Pink
Yellow flesh

Eddoe

Comnion White Smooth light-brown skin Light green
White flesh

Common Black Smooth dark-brown skin Dark green
White {lesh

Nat Eddoe Smooth, light pink to brown Green with light-
skin, very small with no neek pink tinge

Tannia

Barbados White Stooth skin Light green
White flesh

John Shott, South Rivers Rough skin Dark green
White flesh

Pough Red Sced Rough skin Dark green with
Pink flesh light-purple

tinge

Smooth Red Seed Smooth skin Dark green with

Pink fiesh light-purple
tinge

Grambe Rough skin Red to purple
Yellow flesh

Nat Tannia White White flesh Light green

Nat Tannia Red Smooth skin Light green

Pink flesh

SUURCE: Described by author (Caribbean Agricultural Research and Development Institute/ European
Development Fund Aroid Project).
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to tannia is planted with the cultivar Barbados White. In the case of
dasheen and eddoe the common Black and White cultivars predominate.

About 16 different cultivars of sweet potato are found cultivated on
small farms. Thirteen of these cultivars are described in Table 3.

All major edible yam species are grown in St. Vincent, the important
ones being: Dioscorea rotundata cv. Portuguese; D. cayenensis cv.
Dominic; D. alata, several cultivars; D. trifida, Cush Cush; D. bulbifera,
unknown cultivar; and D. domenturum, unknown cultivar.

The principal species are D. rorundata and D. alasa. D. rotundata and D.
cayenensis are mainly grown in high-rainfall zones. D. alata cultivars are
generally grown in the drier zones although some cultivars are adapted to

Table 3. Major sweet potato cultivars grown in St. Vincent,

Characteristics
Cultivar Leaf and ster: Tubers
Red Sauce Lobed, green lamina Red skin
Red stem Cream-colored flesh
Medium size Round shape
Stranger Lobed, green lamina Red skin
Green vein Cream-colored flesh

Green stem with red streaks

Six Weeks White Lobed White skin
Green lamina White flesh
Green petiole Oblong shape
Green stem

Black Vine (L) Slightly lobed Red skin
Large leaves
Green lamina Red flesh

Green main vein

Mck me Laugh i.obed Red skin
Medium size
Green lamina and red Red flesh

Green vein
Green petiole with
red streaks
Green stem

White Vine Large heart-shaped White skin
Green lamina Cream-colored flesh
Green vein Oblong shape

Green petiole

(Continues)
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Table 3. (Continued).
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Cultivar

Characteristics

Leaf and stem

Tubers

Six Weeks Red

Black Vein (G)

St. Vincent Black Vine

Bradshaw

Bascombe

Cassava lLeaf

Red Devil

Lobed

Green lamina

Red vein

Green petiole with
red streak

Green lamina

Red and green sein
Red petiole

Red stem

Entire margin heart-shaped
Green famina

Red main vein

Red stem

Lobed, green lamina

Green vein

Green petiole with

red streaks

Red stem with green streaks

Entire margin heart-shaped
Medium size

Green lamina

Red to green wvein

Green petiole with red streaks
Green stem with red streaks

Lobed

Green lamina
Green wvein
Green petiole
Green stem with
red streaks

Entire margin heart-shaped
Small size

Red vein

Jireen petiole

with red streaks

Green stem with red
streaks

Red skin
Red flesh
Round shape

Red skin
White flesh
Round shape
Sweet

Red skin

Red skin
light-green flesh
Oblong shape

Red skin

Light-cream-colored
flesh

Oblong shape

Red skin
White flesh
Round shape

Red skin
Cream-colored flesh
Oblong shape
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the wetterinland and forested areas. Yams are costly to produce because of
the scarcity and high cost of planting materials and because of the high
costs of land preparation and weed control.

Root crops are produced both in monoculture and intercrop systems,
On those farms where production is highly commercialized monoculture is
practiced. In monoculture it is common to find the same crop planted in
the same area for several consecutive seasons. On other farms crop
combinations are widespread. Crops are either grown simultaneously on
the same plot or they follow one another on the same plot for one year.
Typical crop combinations are:

Sweet potato mixes

sweet potato/corn/cowpea

sweet potato/corn/pigeon pea
sweet potato/corn/cassava

sweet potato/cucumber

sweet potato/carrot

sweet potato/cowpea/cassava
sweet potato/cowpea/corn/cassava

Yam mixes

yam/tannia/dasheen/cowpea
yam/tannia/dasheen/cowpea/corn
yam/corn/dasheen/cowpea
yam/cowpea
yam/corn/dasheen/okra

Aroid mixes

tannia/dasheen/banana
tannia/dasheen/banana/coconut/breadfruit
tannia/dasheen/banana/coconut
tannia/banana

tannia/dasheen

tannia/eddoe

tannia/dashecen/okra

tannia/dasheen/corn

dasheen/plantain

For root and tuber crops four methods of land preparation are used:
ridge and furrow, mounds (round banks), plowing, and minimum tillage
(Table 4),



Table 4. Summary of agronomic practices used in root crop cultivation in St. Vincent.

Operation Crop
Sweet
Tannta Dasheen Eddoe potato Yam Cassava
Land Mounds Mounds Mounds Long bank Mounds Long bank
preparation Minimum No tillage Plowing Plowing
tillage
Principal Barbados Common Mixture of D. rotundata  Bitter
cultivars White cultivars D. alata Sweet
and species Red Sced D. cayenensis
John Suaout D. esculenta
Gramble
Planting Tops Tops Tops Stem cutting Head cutting Stem cutting
matcrial Cormels Suckers Cormels Seeds
Sprouted suckers
Planting Apr.-June Al ycar All year Apr.-June Feb.-June Apr.-June
season Oct.-Nov Oct.-Nov. Oct.-Nev.
Spacing (cm) 80 x 80 60 x 60 80 x 80 30 x 90 9 x %0 60 x 90
90 x 90 90 x 90 80 x 80 90 x 90
100 x 100

(Continues)



Table 4. (Continued).

Weed Hand:1-2 Hand:1-2 Paraquat Hand:1-2 Hand:1-2 Hand:1-2
control months months spraying 1 month months months months
after after after planung after after after
planting planting followed planting planting planting
Preemergent by hand weeding
paraguat and molding
spraying 1-2 months
later
Fertilizer 50 g of None Same as None None None
use ammonium tannia but
sulfate or applied after
N-P-K-Mg per land preparation
plant every
month
Pests and Some leaf Whiteflies Whiteflies Euscepes Anthracnose Mecalybug
diseases burning (no control) (no control) postfasciatus  (Control by (No control)
Leafhoppers Sweet potato crop rotation,
(Empoasca sp.) mosaic virus fungicides)
(Control by
chemicals,

mixing cultivars,
crop rotation)

Harvesting Barbados White:  8-12 months 5-7 months 4-5 months 6 months and 1 year
7-8 months Manual Manual Manual 11-12 months Manual
Other cultivars: Manual
9-12 months Ratooning
Manual

Ratooning
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Ridges and furrows (long bank:) are continuous along the planting
contour and spaced 30-60 x 90 ¢cm apait. Weeds are removed and arranged
along the contours and covered with s2il. In some areas compact soils are
forked to loosen them. Loose soils are prepared with a hand hoe. This
method of land preparation is used for sweet potato and cassava.

lir the preparation of mounds, a trench, locally called a ‘foot hole’, 20
to 30 cm deep is dug and organic niatter, including weeds, are placedin the
hole. The hole is then covered with the soil removed from another trench
ncarby. Each row of mound is prepared along the contour. This method of
land preparation is used for planting aroids and yams.

The method of plowing is essentially similar to that of making mounds
except that no individual hill is made. The mounds are flattened to give a
smooth even finish. This method is used in loose sandy soils for planting
sweet potato and eddoe.

Minimum tillage involves first clearing or spraying with paraquat the
area to be planted. Holes 20-25 cm deep and 25-30 ¢m wide are then dug.
These holes are spaced 60-100 cm X 60-100 cm. At planting the hole is
partly filled with organic matter and soil. This method is used in the
cultivation of aroids.

Weed control of root crops is done mainly by hand. Simple hand tools
such as a hoe and machete are used. For aroids, particularly eddoe,
paraquat is applied after the plants’ emergence and this is done without a
shield. This is then followed by manual weeding and molding (heaping up).
The use of pzraquat has led to changes in weed species dominant in aroid
producing farms. For example, a bardy weed, corn grass (Rotthoelia
exaltata), once a minor weed problem. is now a major preblem and
farmers are experiencing ditticulty in its control, The use of glyvphosate is
recommended as a chemical weed contro! in aroids,

Freemergent weed control is not practiced by root crop farmers. Weed
control is a major management activity and may be carried out about two
to three times in a single cropping season,

Application of root crop fertilizers is very common in St. Vincent even
ihough the fertilizers imported are blended for the specific use of bananas,

sugar, arrowroot, and tobacco, aad not specifically for root crops. The
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suitability of fertilizers is therefore of major concern. Fertilizers are
applied in both single and split applications. Band application is common
and most farmers cover the fertilizers. The fertilizers available to root crop
producers are the *banana mixture’—nitrogen-phosphorus-potassium-
magnesium (N-P-K-Mgj blended 16:8:24:2—and ammonium sulfate.
Their availability is dependent upon whether the farmers are involved in
the production ot crops such as bananas or have enough money 1o
purchase fertilizer from friends at inflated prices.

Because there are no pests or diseases of economie significance, pest and
disease control for aroids is uncommon. The main pest of these crops,
Empoasca spp. Heathoppers),is insignificant and insceticidal sprays such
as Basudin, Systoate. und Decis are sometimes applied. Recentdy there has
been an increasing number of reports on the occurrence of tannia leaf
burning discase (cocoyam root rot). Although no coatrol method is
consciously followed by farmers, & system of erop rotatior and intercrop-
ping 1s practiced.

The main pest of sweet potate is the sweet potato borer LFuscepes
postfasciatus. Farmers attempt to control this pest by mixing cultivars,
croprotation, and chenuical methods. The main chemicals used are Aldrin,
Primicid, and Sevin applied during land preparation. One disease of
significance is sweet potato mosaic virus.

Up until 1984 no pest or disease control was practiced for yams exeept
crop rotation. However, the recent outbreak of anthracnose has led to the
widespread use of fungicides such as Dithane M-45and Benlate in an effort
to control the disease. Despite thousands of dollars spent on national
programs chemical control of anthracnose has so far proved ineffective.

Root crops are harvested manualiy. The pitchfork and machete are the
major tools used. Harvesting may be accomplished at once or staggered
over one or two months. Ratooning may also be practiced especially with
tannia and yams. In this case mature cormels and tubers are carefully
removed. Over the following three or four months other cormels or tubers
are produced.

Grading and sorting are done in the field during which most of the soil
and organic matter arc removed from the tubers. Cassava is harvested by
buyers while other crops are usually harvested by the farmers, Yam tubers
are transported to farmers’ homes by the farm family where they are
stored. All root crops except yams are sold in the field,
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Because root crop production is rainfed and land preparation generally
occurs at the onset of the rains production of root crops is labor intensive
so much so that some farmers are forced to reduce the arca of crop
cultivation. Consequently labor expenses represent the major cost factorin
the production of these crops. Tables 5 and 6 show labor expenses per
hectare for the commercial production of eddoe, tannia, sweet potato, and
vams in 1983, It should be noted that material and equipment costs for
yams (45.39 of total cost) are approximately equal to the cost of labor
while material and equipment costs for eddoe, tannia, and sweet potato are
24.7¢0. 12,40, and 19.0¢ respectively. Expanded production will require
additional labor that at present is unavailable despite the 40 to 45%
unemplovment rate.

Table 5. Summary of production costs and returns (ECS ha)? for root crops, St. Vincent, 1983.

[tem Crop

Eddoe Tannia  Sweet potato Yams

Operating expenses

Labor 5821 4181 3024 5545
Material and equipment 2224 667 570 5594
Muarketing charges 287 158 222 435

Total operating expenses 8332 5006 4116 11574

Fixed expenses

Land rent 123 138 123 93
Other 546 95 13s 676

total fixed expenses 669 AKX} 458 769

Total expenses

(Operating + fixed expenses) Y001 5539 4574 1234)
Production costs per ton 760 %30 KK0 1220
Gross return 11935 7386 REDM 16679
Net return 2934 1947 (55nb 4336
Net return per ton 250 00 (o) 430
Saleable vield (kg) 11794 6486 5083 10109

a. ECS100 = USS0.37 (1983).
b. Brackeied figures represent losses,
SCURCE: Compiled by author from statistics of the Ministry of Agriculture.
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Table 6. Cost lactors s & percentage of total production costs for root crops, St. Vincent.

Crop
Item Eddoe Tannia Sweet potato - Yams
Operating expenses
Labor 64.6 75.4 66.1 449
Material and equipment 24.7 121 19.0 45.3
Marketing charges 3.2 29 4.9 35
Total operating
expenses 92.5 90.4 90.0 93.7
Fixed expenses
Land rent 1.4 2.5 2.7 0.8
Other 6.1 7.1 1.3 5.5
Total 100.0 100.0 100.0 100.0

SOURCE: Compiled by awthor from Table §.

There is also a demand for increased wages. Laborers demand higher
wages from small farmers than they do with large-scale farmers and
plantation owners. Farmers are therefore turning to labor-saving tech-
niques such as minimum tillage.

Production costs are highest for yams averaging ECS1.22; kg! foliowed
by sweet potato, tannia, and eddoe in deseending order yet the net return
for yams is the highest because of its relatiely high price (ECS$1.65, kg) and
high saleable yield. Production of sweet potato, on the other hand, results
in a net loss of EC80.11 kg which is undoubtedly the reason for its
declining production, Eddoe production results ina net return of $0.25/ kg
and tannia has a net retarn of ECS$0.30 kg,

The lack of a well-developed credit system is 4 major restriction in the
present production svstems, The collateral requirement for starting
production discourages small farmers as well the delays and red tape
involved in processing loans.

Before 1972 root crop yields were generally less than 3000 kg/ ha. Yields
of aroids and yams have tripled since 1972 while yields of sweet potato
have doubled. Nevertheless, root crops continue to yield well below their

1. Exchange rate: ECS1.00 = USSO.37 (1984).
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potential. The volume increases in root crop production in general and
aroids in particular have resulted more from the expansion of the
cultivated area rather than ‘rom productivity per unit area.

This production inefficiency is a result of low use of appropriate
fertilize: 5, inadequate pest and discase control, and a lack of specific,
high-yielding crop varieties adapted to St. Vincent. Even where improved
cultivars have been introduced such as for sweet potato, under the small-
farm setting they have not performed well.

Fertilizers available to farmers are not blended for root crops. In St.
Vincent only mixed banana fertilizer is available along with ammonium
sulfate. The soils in which most root crops are grown are acidic and have
medium- to low-phosphate levels and yet no soil amelioration measures
have been adopted nor are phosphatic fertilizers available to root crop
farmers.

Production statistics for root crops at the national level show nearly ¢
five-fold increase over the 22-year period 1961-1983 (Table 7). However,
observation on the performance of the individual tyoes of root crops shows
that aroid production has expanded greatly and is the main contributor to
this remarkable expansionin production volume. Among the edible aroids
the Colocasia spp., especially eddoe, have experienced dramatic increases
in production.

Production of sweet potato has declined over the twenty-year period

Table 7. Volume of production (1) of root crops in 1961, 1972, and 1983, St. Vincent.

Percentige
Crop Year change
1961 1972 163 (1961-1983)
Aroids 663 1038 11039 1165
Sweet potato 1580 847 944 (40
Yams 41 439 1236 308
Cassinva
Tuber 51 04
Starch 72 84
Total 2767 2502 13219

@, Represents g negative change in percentage
SOURCE Compiled by author trom Agniculture Census 1961, and 1972 73, and statistics from the
AMinistey of Agriculture
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while the cultivation of cassava has been insignificant. Apart from
aroids, only yams showed an increasc in production over the period.

Root crops are second only to bananas in total volume produced and,
although they still trail bananas by a substantial amount, the margin is
narrowing. Their strong position is attributed to the rapidly rising
prominence of aroids, especially cddoe, which expanded from 10.2¢ ol the
country's total agricultural production in 1979 10 22,16 in 1982, averaging
15.1¢ over the period as shown in Table &.

Marketing and Constraints

There is a general agreement that the process of price formation and the
subsequent transmission of price information perform poorly in their role
of matching production and consumption both within a given season and
from vear to vear. This is a major source of risk in the production ol root
and tuber crops.

The principal purchasers of most of the rootcrops are middiemen, the
St. Vincent Marketing Corporation, and a private marketing agency -
Eastern Caribbean Agencies. The pricing transactions between farmers
and middlemen are done privately and age subject to a great deal of
variation over time. However, the farmers show o greater degree of trust
toward marketing agencies which offer highly-personalized informat
transactions. lower but more stable prices, and commitments on a
contractual basis with extraregional markets. The good relationship that
exists between farmers and middlemen, however, makes it difticult for
institutions to fulfill export commitments.

‘Table K. Eotimated production of root crops expressed as o pereentage of total agricultural
production, 1979 to 1983, St Vincent.

Crop Year Average
1979 19%0 19N 1982 Tusl JUTY- 19K
Aroids 10,2 118 14.0 17.0 AR 15.0
Sweet potato 7 6.0 a2 KR 21 37
Yams 1.6 1.6 1.6 2 AR 1.9
Total root
crops 15.5 19.4 I8N 224 6 20.06
Banana 73.2 9.7 76.5 711 6.7 716

SOURCE:  Compiled by author from Ministey of Agniculture stitistics
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The physical movement of crops from the farm to the consumer involve
many problems of postharvest management such as transport, processing,
grading, and packaging and storage. Improvements would require tech-
nical inputs and capital investments,

The rugged terrain and existing road systems impose severe restrictions
on the movement of crops from farm to market. People and donkeys
continue to be the only method of transport on the steep winding tracks
that link the farms with the road systems. The problem is compounded by
the highly diversified cropping patterns and widely separated parcels of
land that characterize the farms. The volume collected at any farm is
therefore not only low but scattered resulting in high costs of collection.

The practice of transporting root crops tightly packed in gunny sacks
leads to a great deal of abrasion, breakage, and spoilage of tubers, corms,
and cormels, further aggravated by piling the sacks upon each other in
harrow spaces on minivans. The handling and storage of produce on
interisland ships and warchouses also reduces commodity quality.

The luck of grading is particularly evident in commodities handled by
middlemen. A grading system with price differentials would provide an
incentive to farmers (o improve quality and reduce postharvest losses.

The lack of reliable roo crop data and other informaticn on current or
prospective production make market agents hesitant in seeking export
markets where tuture commitments on delivering quality produce at set
prices are risky and difficulr,

Prices set under the Agricultural Marketing Protocol have not allowed
the Marketing Corporation 1o pay farmers prices which would provide
adequate incentive 1o produce the quantities needed. In recent years the
prices offered by the middlemen have been high (as a result of the oil boom
in Trinidad) but unfortunately these high prices are associated with low-
quality produce.

Root creps produced in St. Vineent are primarily sold on the export
market. Over the four vear pertod 1980-1983 root crops retained for local
consumption declined from 354 in 1980 10 3.7 in 1983 (Table 9).

Sweet potato and cassava are mainly grownin areas ranging from 2to 8
miles from the market. Yams are produced inareas 121025 milesaway and
the main eddoe-producing areas are located from 2 to 5 miles from the
market. Dasheen is grown from 5 (o § miles and tannia from 8§ to 25 miles
from the market.



Table 9. Quantity of total rost crop production retained for local consumption, 1980 to 1983, St. Vincent.

1980 19%1 1982 1983
Quantity  Percentage of  Quantity  Percentage of  Quantity  Percentage of  Quanuty  Percentage of
Crop retamned total retamned total retained total retained total
() production t production () production (t) production
Dasheen
and eddoe 1288 93 601 139 540 9.9 79 0.9
Tannia 135 REN REM 19.7 348 16.9 267 9.0
Yams 285 50.% 285 41.2 309 33 15 1.2
Swret
putato 472 22.4 270 19.8 495 34.2 140 12.9
Total
retained 2380 35.0 1498 18.5 1692 17.1 501 37
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Domestically root crops, with the exception of cassava and sweet
potato, are consumed mainly by farm familics as starchy staples. Per
capita consumption of root crops declined 80.4% from 19.9 kgto 3.9 kg
(Table 10) over the d-year period 1980-1983. This has resulted from the
increased demand for root crops in external market, particularly in
Trinidad and Tobago, and the high prices that middlemen are offering in
the local markets.

The only root crop processed is cassava. The production of cassava
starch in St. Vincent was a major industry in the first half of this century
when several factories were operational. However, cassava starch produc-
tion later gave way to arrowroot (M. arundinacea) starch production.

Today farine is the major byproduct of cassava. It is produced in a few,
home-based, manually-operated production units and often bought by
market agents primarily for export. A small quantity reaches the local
central market and supermarkets. However, sale from the supermarket is
usually very slow since the farine is usually stale. There is no external
demand for other root crops as transformed products.

The external root crop market (Tables 11 and 12) has been the
Caribbcan Community (CARICOM) region, particularly Trinidad and to
a lesser extent Barbados. Extraregional markets have been the United
Kingdom and Canada. Potential markets exist in the United States of
Annerica, Bahamas, Canada and Europe. The principal consumers in most-
foreign markets are migrant West Indians, Africans, and Indians.

The main constraints on the domestic demand of root crops are the taste
and preference of consumers, product quality, shelf life, and their price
relative to substitutes.

Table 10. Per capita consumption (kg) of root crops, 1980-1983, St, Vincent.

Crop Year

1980 1981 1982 1983
Eddoe and dashecen 10.8 4.9 4.3 0.6
Tannia 2.8 2.8 2.8 2.1
Yams 24 2.3 2.5 0.1
Sweel potato 39 1.2 39 1.1

Total root crops 19.9 17.2 13.5 3.9




Table 11. Export volume (t) and value (ECS)® of root crops to major importing countries from 198G to 1953, St. Vincent.

Year
Importing 1980 1981 1982 1983
country

Volume Value Volume Value Volume Value Volume Value
(v (ECS) 3} (ECS) (1) (ECS) (1) (ECS)
Barbados 45.3 172,952 61.4 202,982 38.6 127,406 22.1 76,074
Canada 1.0 2,913 21.5 74,809 30.5 105,020 34.3 117,051
United Kingdom 111.6 345,821 126.0 454,078 44.0 147,471 58.2 191,498
Trinidad 1,806.7 4,712,692 2,800.3 8,431,935 3,617.6 11,416,691 5,894.0 13,562,197

a. Exchange rate: EC$1.00 = US$0.37 (1984).
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Table 12. Destination of exported root crops (%), 1980 to 1983, St.

Vincent.
) Year

Destination 1980 1981 1982 1983
Barbados 231 2.04 1.04 0.37
Canada 0.05 0.71 0.82 0.57
United Kingdom 5.68 4.19 1.18 0.97
Trinidad 91.96 93.06 96.96 98.09

—_—

SOURCE: Statistics Unit, Ministry of Agriculture,

The vast majority of St. Vincentian consumers have acquired the taste
and preference for foreign foods. Several factors are responsible for this
preference including such jdeas a rootcropsbeing a poor man's food,asa
heavy food not suitable for intellectual devz'2 pment, as social climbing
being incompatible with the consumption of root crops, and foreign
product superiority (augmented by the impact of tourism, foreign films
and TV, and visits of Si. Vincentians to foreign metropolitan centers).
Root crops are not advertised and their positive qualities remain unknown
tomost consumers. Utilization of root crops as primary products is further
associated with the messy and timc-consuming task of peeling. St.
Vincentians are therefore eating more semi- or fully-processed food
products,

Littiz effort is given by farmers and market agents alike to improve the
presentation of root crops in the marketplace. Washing and curing of the
commodities arc more often the exception than the rule. Urban consumers
are bec.ming more aware of product quality but product presentation has
not improved with this increased awareness. In both supermarkets and
central markets root Crops appear in unsightly heaps. In some cases soil,
dead leaves, and petiole residue are present. Grading, if practiced, is
restricted to size only. Often broken, lacerated, and bruised tubers are
mixed in with those of perfect condition. There hag been no effort to
improve the packaging of root crops.

Many consumers complain of the short shelf life of sweet potato now
produced in St. Vincent. [n contrast, this commodity 15 to 20 years ago
could be kept under mos conditions for 3 to 4 weeks. Sweet potato today
rots after | or 2 weeks. The unsupported view that fertilizers applied to the
Crop are responsible for this poor storage is widely believed. It is also
believed that the varietjes presently grown and their maturity rates also
determine spoilage. Studies on these aspects ere urgently needed,
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Root crops need to be transformed into more concentrated, easy to use,
and more storable products. At present consumers buy only limited
quantities that can be stored for short periods and consumed readily. They
cannot take advantage of seasonal gluts when prices are low to purchase
large quantities. Considerable losses are therefore suffered by farmers and
market agents since large quantities are dumped or allowed to rot in the
fields.

FFarmers and market agents also face the problem that substitute foods
are price competitive in the marketplace.

The main problems constraining external demand for root crops relate
to postharvest handling, price, phytosanitary requirements, and a guar-
anteed year-round supply in volume acceptabic to the foreign purchaser.

Since most root crops are marketed in their fresh state, maintaining
acceptable quality during their transport to the marketplace is very
important. The high moisture content and rapid rate of deterioration after
harvesting are serious problems affecting the exportof these crops in their
fiesh torm without controlled environmental conditions. The bulk of root
crops exported are subjected only to minimal postharvest treatment. At
best, grading and removal of soil and organic matter are performed, butno
curing or chemical treatment of any kind is carried out. In addition, most
crops are exported in sacks which allow pathogens to flourish and
therefore reduce shelf life.

Anotherimportant factor that aftects shelf life and product quality is the
degree of maturity of the harvested product. Many farmers have been
forced to harvest some root crops prematurely when pressured by
middlemen and high prices. Such premature harvesting leads not only to
losses in volume and returns but also in an inferior product.

In extraregioral markets all root crops passing through ports of the
United States of America, whether bound for the U.S.A. or not, are subject
toquarantine regulations. All produce must be fumigated, whether treated
locally ornot. In view of this inconvenience and cost, market agents make
efforts, where possible, to bypass U.S. ports.

The high cost of root crop production combined with the high cost of
commodities generally encourage high market-prices at the farm. Fluctua-
tions in supply and demand in the regional market have led to excessively
high prices at certain times of the year. Conscquently exporters filling
contracts to extraregional markets find their offer of fixed annual-prices a
major constraint,
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Because of the low prices offered for root crops in the metropolitan
markets high returns must be based on exporting large quantities of
commodities throughout the year. Moreover, they need to be shipped in
quantities of not less than 20 t. Such volumes, with the noted exception of
eddoe, are often impossible to attain because of low productivity at the
farm level and seasonality. It is perhaps the most serious constraint to
expanding the sale of root crops in the market place.

The available statistical data consist of quarterly, national, export
figures for all root crops except cassava. These data are compiled from
invoices from which the actual volumes exported are estimated. Produc-
tion statistics arc of an even cruder nature, being based on estimates of land
area,

There are no recent systematic land area assessments. The last such
assessment was done in 1972-1973 when the Agricultural Census was
conducted. In 1982 a survey of aroid crop cultivation was carried out by
the Aroid Improvement Project of CARDI. Data on market prices and
quantities sold at the various markets have been available on a weekly
basis since 1985.

Recommendations

Future market strategy should aim at expanding into the North American
and Bahamian markets. This requires aggressive lobbying, the establish-
ment of proper and acceptable quarantine arrangements, and good
postharvest management. In addition efforts must be made to maintain
positive growth in the Trinidad market. With the decline in oil revenues
and increasing agricultural production in Trinidad the demand for
imported root crops may decrease.

Government Policies

There is no document outlining government policies on root crops.
Production is mainly determined by demand in the regional and extra-
regional markets. Discussions with government officials revealed, how-
ever, that the promotion of root crops as a forcign exchange earner will
continue. Special efforts are to be undertaken to increase the production of
‘red” tannia and to introduce special cultivars of both D. alata and D.
cayenensis.

The testing of sweet potato cultivars to obtain cultivars with pronising
yields, good storage, and tolerance to the sweet potato weevil is also
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expected. Good postharvest management is also regarded as vital and is
currently being addressed.

A wide range of energy-rich agricultural products is imported into St.
Vincent. No restrictions of any kind are imposed—in fact, the approach is
to allow the import of these commodities and to obtain revenues through
import and consumption taxes. As a result, no effort has been made to
practice import substitution with root crops and their derivatives. No
domestic subsidies are offered to encourage production, local consump-
tion, or export of root crops.

The milling of wheat flour in St. Vincent has been granted ‘pioneer’
status and enjoys special concessionary privileges including tax exemption
which makes its price competitive (although controlled) reiative to root
crops. Rice isimported by the government and sold at controlled prices. A
pilot project to produce hill rice is presently underway. Tie production of
rice is seen as an alternative to sugar.

Audiovisual media, especially foreign, is now widespread and its impact
is tremendous. Its content contributes to increasing the preference for
imported foods which, with the government’s stated commitment to an
open-market economy, are casily imported.

Food crops, such as bananas and arrowroot (M. Arundinacea), receive
production incentives. These crops enjoy the support of long-standing
commodity organizations jointlv managed by the government and pro-
ducers. These institutions are also responsible for extension and marketing
activities.

Research, Training, and Development

There are two institutions conducting root crop research. They are the
Research Unit of the Ministry of Trade, Industry and Agriculture, and the
country team of CARDL. In the Ministry two staff members are assigned to
root crops research and in CARDI five staff members are involved.

There is no specific budgetary allocation to root crops or any other crop.
In fact, no record of root crop research is available for the period 1969-
1984, An overall allocation of approximately EC$100,000 is set for
research including technical assistance. This amount is then divided
according to research priorities. In the government’s 1984-1985 Research
Programme priority was given to the evaluation of sweet potato cultivars.
An estimated 10% of the research budget was allocated to this work. For
this upcoming fiscal year rescarch on root crops is expected to increase and
thus its budgetary allocation.
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Research emphasisin St. Vincent has traditionally been on export crops
such asarrowroot, banana, and cotton. Research became more diversified
with the involvement of the Regional Research Centre. The Research
Programme was expanded to include many crops that were traditionally
grown for local consumption by small farmers. Studies on legumes, root
crops, and cereals were conducted. Investigations on soil fertility and
response to fertilizers were carried out for several crops.

In those carlier periods much of the research was conducted at the
Campden Park Experiment Station. At that stage trials were conducted on
farmers’ holdings but under the full control of the researcher. With the
transtormation of the Regional Research Centre into CARDI, research
emphasis was shifted to farming-systems research. Commodity oriented
research was also continued. The efforts were directed at obtaining
technological packages for the improved production of particular crops.
In the earlier stages, farming-systems research was concerned mainly with
data gathering as a basis for improving small-farm technology.

All root crop rescarch in St. Vincent has been conducted onfarm. The
most outstanding cttorts include tertilizer trials in the 1970's, evaluation of
sweet potato cultivars, collection and evaluation of aroid cultivars,
development of postharvest management techniques for sweet potato,
chemical control of the sweet potato weevil, and evaluation of production
costs tor some root crops.

Current studies include description of D. alata cultivars in St. Vincent,
evaluation of sweet potato cultivars including cultivars from the Interna-
tional Institute of Tropical Agriculture (IITA) and the University of the
West Indies (UWI1), rapid production of disease-free planting material for
red tannia, evaluation of improved technological packages for tannia
production, improved packaging and treatment, and simple storage of
eddoe and tannia. Maturity studies on aroids are currently being
undertaken.

St. Vincent has only one person with some formal training in rool crop
production, The person holds a B.Sc. degree in agriculture from UWI and
was a participant in an intensive course in root and tuber crop technology
conducted by IITA in 1983. No specific training courses in root crops exist
in St. Vincent.

A United States Agency for International Development (USAID)-
funded Farming Systems Research Project being undertaken by CARDI
exists at the national level. This project includes the evaluation of sweet
potato cultivars devcloped for superior yield and pest tolerance.
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The CARDI/European Development Fund (EDF) Arrowroot Improve-
ment Project, operating subregionally, is a good example of'a project with
the specific objective of technology development for the improved
production of aroids—particularly tannia. The project focuses on the
identification and control of pathogens causing tannia leaf burning disease
(cocoyam root disease). Work has been undertakento describe cultivars of
aroids in this subregion, evaluation of locally-introduced hybrid tannia
cultivars, rapid production ol disease-free tannia planting material,
development and testing of technological packages for improved tannia
production, and some aspects of aroid postharvest management tech-
niques.

Quarantine Regulations

There are no specific quarantine regulations or quarantine facilities for
root crops. Facilities for quarantine inspection, treatment, and disposal do
not exist at any port. The quarantine regulations require that all produce
be free from soil, organic matter, diseases, and pests.
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Spanish Summary

Cultivos de Raices y Tubérculos en St. Vincent

Se hace una descripeion detallada de las variedades de tiquisque (eddoe),
taro (malanga, bore dasheen), ocumo (mafafa, yautia, tannia, coeuyam), y
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batata (sweet potato) que se cultivan en este pais. Se indica la disponibili-
dad de tierras y el potencial de expansion de la superficie cuhivable, y se
hace un pronéstico del incremento de tierra disponible por el descenso en
la produccion de arruruz (maranta, arrowroot) y deficiencies en la indus-
tria azucarcra. Se deseriben también las caracteristicas de las fincas pro-
ductoras v dc los sistemas de cultivo empleados. Se analizan ademas la
demanda tanto interna como externa y sus propios sistemas de mercado.
Se indica el empleo que se hace de los productos agroguimicos y de otros
métodos para controlar malezas, insectos v enfermedades. También se
presenta un estudio extenso de los costos de produccion de los cultivos
mencionados. Finalmente, se discuten las limitaciones de la produccion v
la orientacion de la investigacion futura. Se sefiala asi mismo la importan-
cia que tierien instituciones de investigacion para la produccion y desarro-
llo de los cultivos de raices feculentas.



Root and Tuber Crops in Trinidad
and Tobago

Anthony Seesahai*

Introduction

Approximately 1563 hectares of land are under root crop production in
Trinidad and Tobago. This production areais expected to increase to 2542
ha in 1986 with most of the increased land resulting from a significant
increase in cassava ( Manihot esculenta) cultivation. Most of the root crops
are grown in Nariva and Mayaro, followed by St. Patrick, Caroni,
Victoria, and to a lesser extent, St. Andrew, St. David, and St. George. The
root crops which occupy tne majority of the land areas are cassava and
dasheen (Colocasia esculenta var. esculenta) (Table 1).

Table 1. Area under root crop cultivation (ha) in different counties, Trinidad, 1984,

Sweet

County Cassava  Yams potiate  Dasheen  Eddoe Fannia Total
St. Patrick 139 35 36 15 31 13 289
Nariva, Mayaro 36 28 10 300 8 7 K1)
Caroni 130 60 6() 1S 40 44 349
Victoria Yo 67 44 22 63 22 308
St. Andrew,

St. David 43 10 46 11 4 6 120
St George 45 10 20 21 6 6 108

Total 483 210 216 404 152 98 1563

SOURCE:  MALFP, Extension Division Sunvey

* Ministry of Agriculture, Land and Food Production, Crop Rescarch Division, Centeno,
Trinidad and Tobago.
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Sugar cance lands, abandoned croplands, and some arcas of cultivated
croplands are all available for root crop cxpansion. The government-
owned sugar companies intend to plant 500 ha to root crops over the next
10 years.

Farm Characteristics

Data obtained from the Food and Agriculture Organization of the United
Nations (FAQO)indicate that the size of tarms producing specific root crops
varies among counties. Generally, average Farm sizes are: cassava 2-6 ha;
vams (Dioscorea spp.) 2-5 ha; sweet potato (Ipomoca batatas) 2-4 ha,
dasheen 2-4 hag eddoe ( Colocasia excrdenta var. antiquorum)y 1-2 ha; and
tannia (Nantwosoma sagittifolivm) 0.05-1 ha. Average farm size in the
County of Caronitor cassaviais 2.2 i, sweet potato T4 ha, dasheen 0.9 ha,
and eddoe 0.8 hi The total number of farms producing root crops was 70,

The 1982 Agricultural Census indicated that the number of holdings in
Trinidad and Tobago cultivating root crops was 5045 occupying 2124 ha of
which 4381 holdings (1874 ha) were in Frinidad and 664 holdings (250 ha)
were in | obago.

Many root crop farmers cultivate tree crops and vegetible crops and
raise livestoek such as goats, sheep, poultry, cattle, and pigs. Some arcas
are specialized in the production of a single root crop, c.g.. dasheen
production in the Rio Claro, Nariva Mayaro, and Navet arcas. On these
root crop farms a number of other enterprises may exist but to a lesser
extent than on other food crop farms,

The major cropping system in which root crops are grown is mixed
cropping which includes the simultancous cultivation of fruit trees,
bananas, plantains, grain legumes. and vegetables, In lowland areas
wherever dasheen is planted. itis grown in monoculture. There are a few
farmers incach county who have large holdings and practice monoculture
for cassava, cddoe, and sweet potato.

Socioeconemic Patterns

The percentage of the Tabor foree involved in root crop production is very
fow in relation to the percentage of the labor foree involved in agriculture
because of low wages paid and low prices paid by retailers for imported
root crops trom other Caribbean islands.

Most farmers producing root crops are cither in the low or middle
income brackets. Data on 162 farmers who were willing to enter
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contractual arrangements for growing cassava with the Food and Agricul-
ture Corporation (FAC) show that: 154 were male; 94 were part-time
farmers; 30 were renting land; 27 had leased land: 92 had freehold land;
and 13 had other types of tenure. Seventeen farmers were 30 years old or
under; 85 were 30-49 vears old; 60 were more than 50 vears old; and the
average farmer’s age was 40 years. In an interview sample of root crop
farmers not growing cassava 240 were under 30 years old; 53¢, were 30-50
years old; and 23¢ were over 50 years old, Ninety-two pereent were males
of whom 67¢¢ were full-time farmers.

Root and Tuber Crop Production and Constraints

Domestic root crop production in Trinidad and Tobago for the period
1978 to 1982 indicates a decrease of more than 50¢. in total domestic
production for all root crops (Table 2). Table 3 presents data on hectare
vields of individual root crops in Trinidad and Tobago.

The production of individual root rops at regional (county) and
country levels is presented in Table 4. At the country level more dasheen
was produced than any other root crop while dasheen and cassava
accounted for 63.7% ol the total root crop production. The three counties
which produced the most root crops were Caroni, Victoria, Nariva, and
Mavarao,

A survey conducted by the EFxtension Division ol the Ministry of
Agriculture, Lands and Food Production (MALEFP) in 1982 identified the
following major constraints affecting root crop expansion:

Pracdial larceny and scarcity of farm labor;
Murketing and storage problems;

Poor transportation from ficld to market, pests and discases, and
inadequate land preparation; and

Poor planting material (particularly important for cassava and sweet
potato).
The Food and Agricultural Corporation (FAC) is currently offering an

attractive price of TT$1.75-$1.87 kg' for cassava. In addition, it is also
purchasing dasheen with future possibilities of yam, eddoe, tannia, and

. Exchange rate: TTS1.00 = US$0.42 (1984).
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Table 2. Domestic production (t) of root crops, Trinidad and Tobago, 1978 to 1982.
//————————

Year

I ___,____________-_______,__.__-———____

Crop 1978 1979 1980 1981 1982
e —

Cassava 4600 4500 4300 4100 2662
Yams 3682 38460 3682 3518 1274
Sweet potato 2586 2227 2168 2068 966
Dasheen 5625 5114 4659 4545 4092
Lddoe 2940 2991 2889 2813 1233
Tannia 1591 1364 1250 1136 375
Total 21024 20042 18948 18180 10602

[

SOURCE: Miuistry of Agriculture, 1.ands and Foud Production. Trinidad and Tobago.

Table 1. Average yields (kg/ha) by county, Trinidad and Tohago, 1982.
e e .

Sweet
County Cassava Yams potito Dasheen Fddoe  Tannia
T - —
St. Patrick 5000 4500 3000 5000 4000 4500
Nariva, Mayaro 2000 5000 5000 8000 4000 3000
Caroni 11000 8000 6000 10000 12000 4000
Victortit 10545 10366 8234 10560 9313 8500
St Andrew,
St David 1300 1000 1100 1200 1200 2500
St George 3200 2000 2400 3500 2100 2600
Average vield 5508 5144 4289 6377 5439 4183

e e e

___________——__________/————
SOURCE Minstiy of Agneulture, Lands and Food Production. Trinidad and Tobago.

Fable 4. Production (1) of oot crops by county, Trinidad and Tobago, 1982.

,_..#———.________.._——__,__———-

Sweet
County Cassava - Yams potato Dasheen  Eddov Tannia  Total
St Patnick 545 103 78 167 124 59 1076
Nariva, Mayvaro 25 46 13 2208 29 5 2326
Caroni 1056 400 60 1500 480 160 3956
Victoria 875 [N 494 16y 588 128 2949
St Andrew,
St David 49 10 6 13 ! 10 89
St George 12 20 15 35 11 13 206
Total 2662 1274 966 4092 1233 375 10602
,______’/

e

- O
SOURCE: Ministry of Agriculwure, Lands and Food Production. Trimdad and Tobago.
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sweet potato purchases. These FAC activities should remove the marketing
constraints as well as provide transport for the produce to the market.

Credit is not difficult to obtain cspecially from the contractual
arrangements offered by FAC. ‘The Agricultural Development Bank
(ADB) considers root crops to rank secona in importance to rice as a
commodity for obtaining credit (Table 5).

The production costs for most root crops on a commerical scale are very
high because of the high wage rates and chemical costs. Data on
production costs for recommended technologies are presented in Table 6.
Only one set of production costs was obtained for small farmers and is
presented in Table 7 which lists the production costs for yams.

Marketing and Constraints

Wholesale and retail prices of most root crops as presented in Table 8 and 9
indicate increasing prices up to 1982 and slowly declining thercafter.

Most ol the rooterops produced locally are sold on the fresh market. At
the local community level o small quantity of cassava is processed into
farine.

Table 5. Priority runking of commodities for national
food security, Trinidad and Tobago.

Year
Commodity group 1984 1985
Meat and meat products 4 7
Rice 2 [
Milk products 3 8
Roots and starches ! 2
Fish and byproducts 5 3
Vegetables 6 4
Fruits 7 6
Pulses 8 5
Coftee 9 10
Sugar and syrups 10 9
Table epgs It 1

a. Highest prionty ranking (1); lowest priotity ranking (11).

SOURCE: Personal communications with Agricaltural Devel.
opmert Bank.
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Tuble 6. Production costs (T'T$ ha)* of root crops at recommended technologies, Trinidad
and Tobago.

Sweet
Operation Cassava Yams potato Dasheen  Tannia
Land operation 1,163 623 723 880 623
Planting, propagation
(and staking for yams) 638 6,240 1,568 4,287 3,593
Fertilizing 865 849 1,155 1,000 543
Weed control 493 338 79 569 644
Pest and disease
control 210 135 1,391 0 0
Harvesting 978 2,480 1,200 600 1,000
Cleaning, packaging,
bagging 480 974 647 1,960 647
Transportation 180 1,000 840 816 840
Land rental 100 100 100 100 100
Total working-
capital investment 5,107 12,939 8,403 10,212 7,990
Interest on working capital 153 89 249 259 220
Total production costs 5,260 13,328 8,652 10,471 8,216

a. Exchange rate: TTSEO0 = 11SS0.42 (1984},

Table 7. Production costs (T'TS ha)® for & small yam-
farmer, Trinidad and Tobago.

Operition Cost
Land clearing 25
Plowing 35
Rotary hoeing 25
Banking 20
Labor for planting 60
Chemicals and their application 64
Planting materials 175
Labor for harvest 200
Transportation 25
Cleaning and grading 100

Total 729

a, Exchange rate: TT$1.00 = US$0.42 (1984),
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Table 8. Wholesale prices (TTS$/kg)® of selected root crops, Trinidad ar:d Tobago, 1977 to

1985.
Year
Crop 1977 1973 1979 1980 1981 1982 1983 1984 198Sh
Cassava 0.73 0.87 1.06 1.64 1.95 3.01 2.74 2.14 1.97

Lisbon yams 0.82 1.14 1.t6 1.09 1.46 3.00 217 .17 114
Other yams .97 113 1.15 1.78 331 2.24 2.3 264
Sweet potato 115 1.19 1.75 .85 1.88 2.06 .61 1.72 0.99

Dasheen 0.77 0.95 1.26 1.66 2.04 .83 2.22 2,04 1.64
Eddoc 0.86 0.87 0.97 1.24 1.32 2.13 1.87 1717 1.00
Tannia 1.01 0.93 1.06 1.40 1.84 1.99 2.56 281 229

a. Exchange rate: TTS1L.00 = US$0.42 (1984).
b. Dazta for January to March 19K5,
SOURCE: Ministry of Agriculture, Lands and Food Production. Trimdad and Tobago.

Table 9. Retail prices (T'TS$/kg)* of selected root crops, Trinidad and Tobago, 1977 to 1985.

Year
Crop 1977 1978 1979 1980 1981 1982 1983 1984 1985h
Cassava .08 1.33 1.70 2.24 2.43 392 3.83 230306
Lisbon yams 1S 1.65 1.87 2.31 2.5% .84 2,76 2,62 220
Other yams 1.37 1.60 1.98 2.43 1.52 - 2.55 240 241
Swecet potato 1,63 1.68 2.26 2.14 2.58 2.85 2.41 270 2.05
Dasheen 1.26 1.39 1.98 2.56 2.56 2.56 322 252 227
Eddoe 1.39 1.50 1.86 241 2.68 292 2.1 2,77 .06
Tannia 1.46 1.45 2.08 2.49 323 2,68 1.56 3189 367

a. Exchange rate: TT$100 = USSO.42 (19K4).
b. Data for January to March 1985,
SOURCE: Ministry of Agticulture, Lands and Food Production. Trnidad and Tobago.

The FAC is presently setting up a plant to produce frozen cassava. The
processes involve washing, trimming, pecling, cropping, dipping, bagging,
sealing, blast freezing, and frozcen storage. There is one other entreprencur
located at Trincity, North Trinidad, who is also setting up a factory for
producing frozen cassava.

More thai, 309 of local root crop production reaches the local market as
cleaned fresh tubers. Discussion with FAC revealed that there is a high
consume: demand for the frozen peeled cassava product and the local


http:1;S$0.42
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market should be able to consume all of the frozen product that FAC can
produce. The rated capacity of the FAC plant is 4000 kg/hr or 32,000
kg/day. Assuming a loss of 75%, the output of frozen product per day is
8000 kg/day.

Major marketing areas are located close to all root crop farms.
Distances may range from 2 to 180 km depending on which market the
producer prefers. However, the distance from the main root crop
producing areas in the southern part of the country to the Port-of-Spain
Central Market, where most wholesale transactions oceur, is approximate-
ly 161 km.

The domestic demand for root crops in Trinidad and Tobagois givenin
Table 10. Large quantitics of sweet potato, dasheen, and eddoec arc
consumed in the fresh state. The total demand for roots appears to
fluctuate: in 1980 the demand was over 8414 tons decreasing to 2566 tons in
1982, and increasing again in 1983 to 5512 tons. The demand for fresh
cassava is low because of its perishability.

Factors serving as constraints on the domestic demand of root crops are:

Lack of adequate processing facilities to produce and market products
acceptable to the consumer in both taste and cost;

Lack of varieties amenable for processing into desired products:
Erratic supply of rost and tuber crops throughout the year; and

Inadequate price and import controls, especially for white potato, that
restrict markets for local root and tuber crops produects,

Table 10. Domestic demand (1) of root crops as a fresh product, Trinidad and Tobago,
1978 to 1943,

Year
Crop 1978 1979 1980 1981 1982 1983
Cassava 4 4 4 5 39 58
Yams 556 669 814 638 167 1118
Sweet potatu 1327 1027 2389 1164 463 1435
Dasheen and eddoe 1430 1959 4037 1647 1430 623
Tannia 734 623 1170 1100 467 2278

Total 4051 4382 8414 4554 2566 5512
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Government Policies

The White Paper on Agriculture is the basic policy framework for the
development of agriculture in Trinidad and Tobago. The agricultural
sector is now at its crossroads. This is reflected in the rationalization or
diversification of sugar cane croplands, a receding oil economy, and
increased levels of unemployment. Emphasis is now being placed on
agricultural development, reducing the food import bill by import
restrictions, and increasing domestic production.

Considerable quantities of energy-rich agricultural products are import-
ed into Trinidad and Tobago (Table 11). Indeed, the largest components
of the food import bill in descending order of importance are cereals and
cereal preparations, fruits and vegetables, meat and meat preparations,
and dairy products and eggs. White potato is one of the major staples
imported and competes directly with root crops because of its low price,
adaptability to various preparations, year-round availability, and taste.

Although root crop, pulse, and vegetable production are the largest
industries in domestic agriculture, substitution of some of the energy-rich
imported products, especially the white potato, by local root and tuber
crops depends on restricting imports of thz white potato (which the
government will not at prescnt consider); making available processed root
crops which are easy for the housewife to prepare and use, and selecting
varieties with characteristics which can easily replace other products, e.g.,
fried dasheen chips instead of fried potato chips.

Table 11. Imports(kg) of energy-rich agricultural pro-
ducts, Trinidad and Tobago, 1983.

Product Quantity
Durum wheat 23,844,000
Other wheat und meslin 44,634,559
Barley 14,290
Oats 484 826
Maize 30,770,073
Other cereals 223,893
Rice in retail pkts. 30,744,807
Rice in bulk 33,068,042
Wheat flour 1,054,525
Maize flour 483,479

Flour of other cereals 481,119
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In 1985 domestic subsidies were removed from nearly all agricultural
produc.s. In 1981 the agricultural program had allocated 649% of its budget
to the export crops of sugar, cocoa, and coffee. Sugar received a subsidy of
TT$300 million on a total budgetary amount of TT$502 million. Items
such asrice, flour, cooking oil, milk, and poultry meat received 139% of the
subsidy funds.

Domestic agriculture, i.c., poultry, vegetables, pulses, and root crops,
received only 259 of the government's subsidy on food and agriculture of
which poultry received 70%. In carlier years there was little impact of
government subsidies on domestic agricultural production especially on
roots and tubers.

Recently, reports on new marketing arrangements for primary agricul-
tural products and livestock have led to the mecting of the Standing
Committee of Ministers responsible for agriculture within the Caribbean
Community {CARICOM) systems. From this mecting appropriate tariffs
were sct for specified agricultural commodities. R oot crops fellinto « list of
commodities that will be subject to free intraregional trade and for which,
itishoped, rates of external tariffs will be increased as from June 1985. The
agreed duty rate for root and tuber crops is between 30 and 359

The tuture direction of government policy for the importation of energy-
rich agricultural produets must be considered under the broader umbrella
of the domestic agricultural sector transformation objectives, namely:

Increasing self-sufficiency in food:

Improved resource allocation to agricultural production;
Reduction of price and income stability; and

Increased average level of farm prices and income.

The nutritional and food security approach implies the selection of
agricultural enterprises for development and the allocation of promotional
incentives for the product. Subsequently, the government may decrease
the importation of energy-rich agricultural products as the domestic food
sector is rejuvenated. The recommendation, in fact, is to establish one or
two government institutions charged with the responsibility of developing
large-scale commercial enterprises in the areas of cereals, oil sceds, pulses,
and livestock feeds. The trend toward the diversification of sugar cane
lands into traditional crops and the need for reducing the food import bill
are strong indicators of the government’s positive approach to self-
sufficiency. However, it is not casy to quantify the government’s policy,
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and the future direction of such policies will depend greatly on the present
level of output in agriculture, the world marketing-system, and the world
oil prices,

Credit for root crops ranks very high in priority when compared with
other crops —second to rice by the Agricultural Development Bank,
Production incentives center mainly on cassava where farmers can enter
into a contractual arrangement with FAC at a guaranteed price for fresh
cassava tubers. Other production incentives operate for various other root
and tuber crops but the price offered to farmers will depend on the current
market prices. FAC and the MALEP extension personnel will monitor
prices closely and advise frecly on the agronomic requirements of these
agricultural crops.

Research, Training and Development
See Table 12 for the institutes involved in root and tuber crop research.

The government, in recent years, has tended to allocate smaller
proportions of funds to root and tuber crop research in comparison to
high-priority crops such as grains (rice) and legumes. Wages and salaries
account for a high proportion of funds allocated to root crop research,

In 1985 U Wi allocated TT$89,363 (salaries includcd) toroot crops, and
TT$700,000 to other crops. MALFP at the Central Experiment Station
allocated TT$10,000 (not including salaries) to root crops and
TT$12,910,557 to other crops. CARDI had an allocation of TT$290,000
for root crops which included the salaries of various professionals, field
workers, and supplies and equipment, and had no fixed allocation for
other crops.

For cassava, research emphasis will be placed on the collection,
multiplication, and selection of local and foreign germplasm and the
introduction and agronomic evaluation of local and CIAT cultivars.
Cassava intercropping studies and studies on cassava bacterial blight will
be undertaken along with preliminary investigations on storage systems,
physiological factors controlling yield, and the mechanization of cassava
harvesting.

Research on sweet potato will emphasize the bulking of improved sweet
potato cultivars and their evaluation for nematode susceptibility, the
collection and screening of germplasm, and agronomic evaluation studies
of promising cultivars.
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able 12. Institutes and research staff in root crop research. Trinidad and Tobago.

Institute® Function Full time Part time  Total
MALFP

CES Research organization 3 13 16

El Carmen Developmental research i

CADP Developmental research i 1 2

Extensiun Developmental research | 1

Division
CARDI Research organization | 2 3
Caroni Rescarch organization 3 2 5
FAC Research and development,

and marketing rescarch 6 1 7

CIBC Biological control | ]
CARIRL Research and development 2 2
Uwi Rescarch and development, 12 12b

teaching, postgraduate training

Total 14¢ J6d 49

a,  Acronyms of the following institutes are MALEPR, Central Experiment Station, Centeno (CES),
MALEP, Chaguaramas Agncultural Development Project (CADP) Communwealth Institute ot
Biological Control(CTBCL St Augustine, Carthbean Researchand Development Institute (CARDI),
Caribbean Industnial Research lnstitute (CARIRD

b. Excludes graduate students.

¢. They have the tollowing qualifications: PhoD. (1) M.Se (1), B.Sc. (6), Diplomas (6).

d. They have the tolowing qualifications: Ph.Do (19, MSe. 12y B.Se (h: Diplomas (2).

Yam research will include the agronomic evaluation of growth and yicld
performance of selected cultivars, and the establishment of virus-free,
White Lisbon yam planting-material using tissue culture techniques. The
collection of local Cush Cush cultivar germplasm and identification of
varietal characteristics will be performed and virus-free planting material
will be introduced to farmers. Dormancy studies and attempts to extend
the shelf life of yams will also be undertaken.

Aroid research will be centered on the collection and evaluation of aroid
germplasm for increased yields «nd on the determination of levels of
bacterial, nematodal, and viral discases found in aroids. Trials to extend
the storage life of selected aroids will also be undertaken.
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Two farmer-training courses on root crops are normally offered.
Courses arc usually one week long and briefly cover the agronomy of
cassava, yams, sweet potato, and the aroids, and aspects of marketing,
disease control, harvesting, grading, and storage of root crops.

The Extension Department also offered one-day courses in different
counties during different months in 1985, The courses covered the topics
mentioned in the tarmer-training courses above.

A new single-crop training course dealing with specific arcas only is now
being drawn up for county extension officers. These courses will last for
two days and are scheduled for June 1985, Subject areas include the
identification and control of cassava bacterial blight, agronomy of
cassava, and the mechanization of cassava production,

Developmental Projects

National developmental projects can be divided into three main categories:
rescarch; state enterprise; and farmer education,

The rescarch development projects have a policy and review committee
responsible for monitoring the projects to avoid wasting funds and
duplicating projects.

State enterprise projects are mainly under the control of the Caroni and
Orange Grove companies who adopt recommended technologies for large-
scale plantations, particularly for cassava production,

The farmer education projectis mainly under the control of FAC which
advises contracted farmers of their agronomic requirements and marketing
arrangements. FAC is assisted by research personnel and extension staff
who conduct training programs and onfield visits. Extension stations are
also required to conduct small-plot demonstrations and assist farmers in
obtaining clean planting material.

Quarantine Regulations

Quarantine regulations for root crops are the general regulations which
require that imported planting material must be:

Free from pests and discases;

Free from soil;



182 Root Cropy Production and Research in the Caribbean

Accompanied by a phytosanitary certificate; and
inspected by a qualified officer on arrival,

Part 11 of these regulations stipulates that root crops “from the British
West Indies shall not be imported into the colony unless they are
accompanied by a certificate delivered by an official of the plant inspection
service of the country of origin stating that they have been examined at the
portor place of shipment and that they'and their containers are reasonably
free from trash and soil” (MALFP).
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Spanish Summary
Cultivos de Raices y Tubérculos en Trinidad y Tobago

Se analizan la oferta v demanda de cultivos de rajces y tubéreulos y sus
productos en Trinidud y Tobago abarcando caracteristicas de la tierra
sembrada, sistemas de cultivo, rendimicntos, perfil socioccondémico de los
productores. volumen, costos y limitaciones de la produccidn, y mercadeo.

Se presentan das politicas gubernamentales relacionadas con la produc-
cion de cultivos de raices incluyendo las pertinentes a la importacion de
productos agricolas con un alto contenido energético, los subsidios
domésticos para los consumidores, los impucestos de importacion vy
exportacion, vlos créditos ¢ incentivos para la produccion de cultivos de
rafces y tubéreulos,

En relacion con la mvestigacion sobre cultivos de raices v tubdreulos se
indican ¢l nimero v tige de instituciones involucradas, ¢l personal, ¢l
presupuesto, la capacitacion a nivel nacional. los proyectos para el
desarrollo nacional v regional (usando la teenologia recomendada), y las
medidas de cuarentena,



Root and Tuber Crop Programs at the
University of the West Indies

Theodore U. Ferguson and 1. A. Wilson*

Introduction

The Faculty of Agriculture of the University of the West [ndies has been
involved in research, development, and training activities on tropical crops
from its inception in 1960 when it succeeded the Imperial College of
Tropical Agriculture. The Faculty’s Root Crop Program was launched in
1967 as a multidisciplinary research effort and marked the beginning of a
new phase of rescarch on root crops not only in the Caribbean, but
worldwide.

Priorto 1967 rescarch was conducted at the Imperial College of Tropical
Agriculture. Research projects undertaken during the period 1955 to 1960
by H. (. Gooding and T. Chapman included the selection of sweet potato
(dpomoca batatasy caltivars 049 and C9 (049 is still an important cultivar)
and improved cultivars of vams ( Dioscorea alata) and tannia (Nanthosoma
sagittifolium). These two workers were also responsible for pioncering the
use of growth analysis as a tool for investigating vield mechanisms in
tropical root crops. Investigations on vam storage and the mechanism of
tuber dormancy were also initiated during this period.

During 1960 to 1967 work was conducted on the incompatibility
problen in sweet potate hybridization by B. Williams and F. Cope. The
use of growth analysis for studying the yield mechanism was extended by
P.H. Haynes, L A Spence, and C. Walter and the agronomy ol rooterops
received considerable attention from . H. [Taynes and S. Thomas.

Rescarch activity and interest shown by Faculty staff during the 1960’

* Theodore UL Ferguson s the head of the Department ol Crop Science, Faculty of
Agriculture, University of the West Indies. L. A. Wilson is o protessor of crop science,
Faculty of Agriculture, University of the West Indies.
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resulted in the establishment of the First International Symposium on
Tropical Root Crops in April 1967 in Trinidad. Since then there have been
six further triennial symposia- the most recent of which was held in
Guadeloupe. It should also be noted that tollowing the First International
Symposium a considerable level of interest in root crop development was
generated on an international level. This interest was responsible, in part,
for the development of three international centers and the realized need for
root crop rescarch in the tropics.

From 1967 until now research on root crops in the Faculty of
Agriculture has been conducted under the supervision of the Root Crop
Program. This program is multidisciplinary in nature and is included
within the traditional departmental strueture of the Faculty. A research
staff known as the Regional Research Center (RRC) and teaching staff
were included within the Faculty during 1967 and 1975. In 1975 the RRC
separated from the Faculty to form the Canbbean Research and Devel-
opment Institute (CARDI).

Research, Training, and Development

The Root Crop Program has undertaken major research for yams, sweet
potato, cassava (Manihot esculenta), potato (Solanum tuberosum), and
the aroids (particularly tannia). The major disciplinary arcas of rescarch
have been agronomy, physiology, biochemistry, mechanized cultivation,
economics of production, postharvest storage, and processing,

The Program has received significant funding from the Rockefeller
Foundation (1967 to 1970), the International Development Rescarch
Centre (IDRCY, (1970 10 1974), and the Government of Trinidad and
Tobago (1979 to 1985).

The major achievements of the Program have been:

Agronomic reviews of root crop production in the Commonwealth
Caribbean region. These studies described and quantified the major
factors limiting the development of root crops in the region:

Understanding the mechanisms of growth, development, and yield of
yams, sweet potato, cassava, and tannia, including absorption of
nutrients, effects of mineral nutrition on tuberization, physical soil
factors, and flowering;
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Selection or development or both of improved cultivars of yams, sweet
potato, and cassava and their release, and the identification of
improved tannia germplasm;

Development of improved systems for the mechanization of root crop
production, e.g., soil preparation, planting techniques and equipment,
harvesting equipment, and staking in yams;

Studies of tuber growth against soil resistance in yams and quantifica-
tion of cassava yield performance on soil types with different physical
propertics;

Development of packages of cultural practices for the cultivation of
yams, sweet potato, apnd cassava;

Studies on the dormancy mechanism in yams, cassava, and sweet
potato;

Development of improved yam storage methods. The most recent
development involves the use of gibberellic acid (GAL) to suppress
sprouting and extend the dormancy period;

Development of new processed products from root crops, c.g., instant
yam flakes and sweet potato flour for bread making and break fast
foods; and

Development of unit process technologies, e.g. . lye peeling of yams for
instant yam-flake manufacture,

In addition to the above achievements in rescarch and development, the
Faculty of Agriculture is involved in significant training activities on
tropical root crops. In fact, postgraduate training forms an integral part of
the research program and a large number of students have conducted their
thesis research inarcas listed in the above section. Since 1967 a total of ten
students have received the degree Ph.D. and a combined total of 16
students have received M.Se. or M. Phil. degrees in the arca of tropical
rootcrops. These graduates are now widely dispersed in the Caribbean (13)
and internationally (13). A large number of our B.Sc. undergraduate
students also pursue their final-year research projects on tropical root
crops.

The Faculty has been actively involved in organizing regional workshops
and conferences aimed at highlighting the problems of root crop produc-
tion and utilization in the region. The First Caribbean Regional Workshop
on Tropical Root Crops was held in Jamaica in 1983 and the proceedings
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were published. This workshop was cosponsored by the Food and
Agriculture Organization of the United Nations (FAO), the International
Institute of Tropical Agriculture (11TA), and the Government of Jamaica.

The Faculty is also engaged in the publication of extension bulletins ot
various aspects of root crop production and utilization. Staff of the Root
Crop Program have contributed to the annual inservice extension training
courses and to the Caribbean Agriculture Extension Project activities in
the Windward Islands, Leeward Islands, and Belize.

Scientists in the Root Crop Program have served on the boards of
international institutions as consultants and as officers of the International
Saciety tor Tropical Root Crops. The Faculty is developing links with
international centers  recently an agreement was signed with HHI'TA and a
work program has been developed for Jamaica.

Constraining tactors in the areas of research, training, and development
include the unavailability of funds for essential capital equipment. This has
resulted in deteriorating conditions of existing laboratory, greenhouse,
and ficld facilities for experimentation in the Faculty, In fact, intermittent
operational funding for research and training has led to the abandonment
of projects at eritical stages of development. There is a limited capacity for
locating specific rescarch within the region and a limited number of
support personnel tor the editing and preparation of outreach material.

Current and future rescarch activities will be centered on germplasm
collection and cultivar evaluation of yams, sweet potato, cassava, dasheen
(Colocasia esculenta), and potato. Studies have already started for yams,
sweet potato, and cassava. Recent additions to the germplasm collections
have come from HTA and the Centro Internacional de Agricultura
Tropical (CTAT). The programs for potato and dasheen are now in their
initial stages and the Faculty proposes to increase its germplasm collections
significantly in the near future.

The project for improved propagation systems for 1. rotundata and D.
cavenensis is being developed in association with TITA, “he Jamaican
Ministry of Agriculture, and the Christiana Potato Growers Association
of Jamaica,

Other future rescarch areas will include:”

Rapid propagation and seed production in potato;

Physiological studies on the growth, development, and yield of root
crops:
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Selection for resistance to Megastes grandalis in sweet potato;

Control of anthracnose in yams;

Mechanization studies in root crops;

Minimum-tillage studies for the production of root crops;

Agroeconomic studies on root crops in the Caribbean;

Selection of sweet potato cultivars for intercropping systems;

Studies on dormancy mechanisms in yams, cassava, and sweet potato;

Extension of storage life of yams and cassava tubers by preharvest and
postharvest treatments; and

Improvement znd development of commercially-feasible processed
root crop products.

Spanish Summary

Programas de Cultivos de Raices y Tubérculos en la Universidad de West
Indies

Se describen el trabajo Nevado a cabo sobre cultivos de raices por la
Facultad de Agricultura de la Universidad de West Indics v lacreacién en
1967 del programa de cultivos de raices de la misma facultad. Los princi-
pales cultivos investigados son el flame, la batata, la yuca, la papa y los
aroides (particularmente el ocumo).

Los mayores logros del programa han sido la definicion de las limitacio-
nes al desarrollo de los .ultivos de raices en la region, el entendimiento de
los mecanismos de crecimiento de flame, batata, vuca y ocumo: la selec-
cion, desarrollo y vulgarizacién de cultivares; la creacién de sistemas
mejorados para la mecanizacion de la produccion de cultivos de raices:
estudios del crecimiento del tubérculo y raiz en diferentes tipos de suelo y
delletargo en los cultivos de raices tropicales; y el desarrollo de paquetes de
practicas culturales, métodos mejorados para el almacenamicnto del
flame, nuevos productos procesados a partir de cultivos de raices y unida-
des de tecnologias de procesamicnto.

Se mencionan las actividades de cooperacion internacional y de capaci-
tacién, se indican las limitaciones de la investigacién, capacitacion y
desarrollo, y se presentan las propuestas para las actividades de investiga-
cion sobre cultivos de raices.



Root and Tuber Crops in the Caribbean

Theodore U. Ferguson*

Introduction

The countries covered by this study are highly heterogencous and consist
of a number of denscly populated Czribbean islands and sparsely
populated mainland countries. The island countries are Antigua and
Barbudz, the Bahamas, Barbados, Cuba, Dominica, the Dominican
Republic, Grenada, Haiti, Jamaica, Montserrat, St. Christopher-Nevis,
St. Lucia, St. Vincent and the Grenaddines, and Trinidad and Tobugo. The
mainland countries are Belize, Guyana, and Suriname.

Table 1 gives some basic physical and economic data for these countries.
The 17 countries ha' ¢ a combined population of 27.8 million inhabitants.
Cuba has the largest population (9.9 million) followed by the Dominican
Republic (6.2 million) and Haiti (6. million). The only other countries
with populations of over one million are Jamaica (2.1 million) and
Trinidad and Tobago (1.1 million). Among the smaller countries are
Montserrat (12,000), St. Christopher-Nevis (44,000), Dominica (75,000),
and Antigua and Barbuda (77,000).

The total land arca of all 17 countries is 622,000 square kilometres (km?)
with Guyana being the largest with anarea of 214,970 km® and Montserrat
the smallest with an arca of 104 km?®. The countries contrast sharply in
population density. Barbados is the most densely populated with 574
persor:s/km*. Grenada has 3dd/km?, followed by St. Vincent and the
Grenadines (329), Haiti (220), Trinidad and Tobago (220), St. Lucia (204),
and Jarmaica (190). At the othsrextreme are Suriname with 2 persons/km?
and Guyana, Bahamas, and Belize with 4, 6, and 7 persons/km?
respectively.

*  Department of Crop Science, The University of the West Indies, St. Augustine, Trinidad,
West Indies.



Table 1.  Physical and economic data on root crop producing countries in the Caribbean, 1982-1983.

Active

Country Population Area Population Agricultural population Agricultural

(thousands) (km?) density area in agriculture contribution

(no./km®)  (ha in thousands) (% of pop.) (5%t of GDP)a
Antigua and Barbuda 77 440 175 11 9.0 7.3
Bahamas 227 13,935 6 17 4.5 4.0b
Barbados 247 430 574 37 16.4 7.6
Belize 158 22,963 7 125 35.9 31.4
Cuba 9.846 110,860 89 4,992 219 15.7
Dominica 75 750 100 19 30.8 30.7
Dominican Republic 6,247 38,734 128 2,730 55.0 18.4
Grenada 107 311 344 16 25.0 26.2
Guyana 797 214,970 ) 1,378 43.1 222
Haiti 6.103 27,750 220 1,395 64.9 31.9
Jamaica 2,091 10,992 190 475 249 7.5
Montserrat 12 104 115 2 10.0 4.7
St. Christopher- Nevis 44 264 164 15 35.7 15.6
St. Lucia 126 616 204 20 29.5 13.8
St. Vincent and
the Grenadines 128 389 329 19 — 17.8

Suriname 368 163,265 2 59 11.6 1.1
Trinidad and Tobago 1,129 5.128 220 169 8.6 25

a. Data presented for the vear 1981,
b. Data based on author’s sstimate.

SOURCE: UNECLAC. 1984. Agricultural Statistics. Vol. 4.
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The contribution of agriculture to the Gross Domestic Product (GDP) s
variable among the countries. For example, agriculture accounts for over
25% cf GDPin Belize, Dominica, Grenada, and Haiti and for less than 5%
in the Bahamas, Montserrat, and Trinidad and Tobago.

Agriculture is a major source of employment among the active
population in most of the countries. More than 3067 of the active
population is employed in agriculture in Haiti (65%), Dominican Republic
(55%), Guyana (43%), and St. Christopher-Nevis (365,). Ten percent or
less of the active population is engaged in agricultural pursuits in Antigua
and Barbuda (9%), Bahamas (4%), Montserrat (105¢), and Trinidad and
Tobago (8.6%).

Root and Tuber Crop Production in the Caribbean

The production of root crops in the Caribbean is estimated at over 2
million tons (t) giving an average of about 72 kilograms (kg) produced per
person. All of the major tropical root crops are produced within the
region. These ere yams (Dioscoreq spp.), cassava (Manihot esculenta),
sweet potato (/pomoea batatas), and amongst the aroids, dasheen (Coloca-
sta esculenta var. esculenta), eddoe (Colocasia esculenta var, antiquorum),
tannia (Xanthosoma sagittifolivm), and potato (Solanum auberosum). The
estimated prodeiction of these root crops is in Table 2.

Cassava and sweet potato are the major root crops produced, followed
by yams and potato. The aroids are relatively minor crcps, but, as will be

Table 2. Production of the major root crops in the Caribbean,

1982-1983.
Crop F'roduction Production
(t 'n thousands) per capita
{hg)
Cassava 734 26.4
Sweet potato 551 19.8
Yams 279 10.1
Potato 267 9.6
Tannia 125 4.5
Dasheen 36 1.3
Eddoe 13 0.5
Total 2005 72.2

SOURCE: Compiled by author.
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discussed, of localized production. Data on the total production of all root
crops by country are presented in Table 3. The countries can be grouped on
the basis of total production:

Very large producers
500,000 t or more Cuba, Haiti

Large producers
100,000 - 499,999 Jamaica, Dominican Republic

Small producers
10,000 - 99,999 ¢ St. Vincent and the Grenadines,
Dominica, Trinidad and Tobago

Very smail producers
10,000 t or less Guyana, Barbados, Grenada, St.
Lucia, Suriname, St. Christopher-
Nevis, Antigua and Barbuda,
Bahamas, Belize, Montserrat

Table 3. Production of root crops according to ccuntry, Caribbean region, 1982-1983.

Total root crop Production
production per capita

Country (t) (kg)
Antigua and Barbuda 689 8.9
Bahamas 240 0.9
Barbados 8,982 36.3
Beliz» 200 1.3
Cuba 845,000 85.8
Dominica 25,705 342.8
Dominican Republic 183,000 29.2
Grenada 6,249 58.3
Guyana 9,100 114
Hait 674,000 110.5
Jamaica 204,830 97.9
Montserrat 250 20.8
St. Christopher-Nevis 869 19.7
St. Lucia 6,010 47.7
St. Vincent and the Grenadines 26,182 204.5
Suriname 3.205 8.6
Trinidad and Tobago 10,602 9.2

Total/average 2,005,113 72.2

SOLRCE. Compiled by the author.,
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The intensity of crop cultivation and the total production in relation to
the country's population are also indicators of the crop’s relative
importance. Data on per capita production were therefore developed and
are also presented in Table 3. The data indicate that the countries can be
grouped as:

Very large per capita producers
200 kg or more Dominica, St. Vincent and the
Grenadines

Large per capita producers
50 - 199 kg Jamaica, Cuba, Grenada

Small per capita producers
10 - 49 kg Montserrat, St. Lucia, Barbados
Dominican Republic, St.
Christopher-Nevis, Guyana

Very small per capita producers
10 kg or less Trinidad and Tobago, Antigua and
Barbuda, Suriname, Belize,
Bahamas

Production figures do not accurately reflect the importance of the root
crops’ total contribution to the ¢conomies of Dominica and St. Vincent
because of the small surface area of these two countries. Jamaica, Cuba,
and Grenada are other signiticant, large, per capita producers of root
crops.

Root and Tuber Crop Production by Country

Production of root crops in the Caribbean will next be examined briefly on
a country basis (Tables 4 and 5).

Antigua and Barbuda

The production of root crops in this country is of minorimportance. The
total production and per capita production are estimated at 689 t and 8.9
kg respectively. The yam D. alata and sweet potato are regarded as being
important root crops.

A limited four- to six-month rainfall period restricts the growing season
in Antigua and only sweet potato is seen as having an increased production
potential. Antigua is interested in developing an export market for sweet
potato.



Table 4. The production of root crops (t) in the Caribbean, 1982-1983.

Country Yams Cassavi Sweet Dasheen Eddoe Tannia Potato Total
potato

Antigua and Barbuda 273 44 352 204 6892
Bahamas 6 19 166 29 20 240
Barbados 4.500 60 4.300 122 £.982
Belize ()i 1004 104 104 104 2004
Cuba 5.400 330,000 200,000 730002 235900 X45.0002
Dominica 5,000 778 1480 11.000 7.400 S0 25.705
Dominican Republic 7.000 102,000 35.000 24,000 15,000 183,000
Grenada 44K 4,500 27 850 40 140 6,249
Guyana 1.000 S.000 250 250 2.500 S0 S0 9,1002
Haiti 120,000 265,000 280,000 9.000 674.000
Jamaica 130.607 17.145 24.084 13,220 11,764 5.010 204,830
Montserrai 28 64 58 90 250
St. Christopher-Nevis 257 20 518 20 & 26 869
St. Lucta 713 1.0004 297 3.000 1.000 6,0104
St. Vincent

aad rhe Grenadines 1.750 3.000 3.197 4.000 9.500 4,735 26,182
Suriname 370 2,660 75 508 504 3.2052
Trimdad and Tobago 1.274 2.662 966 4.092 1.233 375 10,602

Total 278,706 733.995 551,030 3,550 13.310 124,792 267130 2,005,113

a.  Author’s estimated tigures.
SOURCES:  Author’s eximates,

Country papers. Proceedings of the workshop on tropical root crops held

by the Canibbean Colaboratuve Agricultural Rescarch Network m Guadeloupe, 9-10 July 1955,
FAO (Food and Agnieulture Organization of the United Nauons). 1883, Producticn yzarbook. Vol 37,
UNECLAC (United Nauons Evonomic Commission tor Latin Amernica und the Canibbean). 1884, Agricuttural Statistic. Vol. 4.



Table 5. Per capita production (kg) of root crops in the Caribbean, 1982-1983.

Country Yams Cassava Sweet Dasheen Eddoe Tannia Potato Total
potato

Antigua and Barbuda 3.5 0.6 4.6 0.2 8.92
Bahamus 0.7 0.1 0.1 0.9
Barbados 18.2 0.2 17.4 0.5 36.3
Belize 0.44 0.6 0.14 ¢ ta .14 1.3a
Cuba 0.5 335 20.3 7.6 239 85.82
Dominica 66.7 10.3 19.7 1467 9s8.7 0.7 3428
Dominican Republic 1.1 16.3 5.6 KR 24 29.2
Grenada 4.2 42.0 2.5 7.9 0.4 1.3 58.3
Guyana 1.2 0.3 0.3 0.3 R 0.1 0.1 I.4
Haiti 19.7 434 459 1.5 110.5
Jamaica 62.5 8.2 1.3 6.3 5.6 38 97.9
Mentserrat 32 5.3 1.8 7.5 20.8
St. Chaistopher-Nevis S.¥ 0.7 IR 0.4 0.2 0.8 19.7
St. Lucia 5.7 7.9 2.4 238 7.9 47.72
St. Vincent and

the Grenadines 13.7 234 25.0 3.2 74.2 37.0 204.5
Suriname 1.0 7.2 0.2 0.1 0.14 8.62
Trinidad and Tobago 1.1 2.3 0.8 36 [ 0.3 9.2

Mea.: 10.1 26.4 19.8 1.3 0:5 4.5 9.6 72.2

4. Author's estimated figures.

SOURCE: Calculated from data in Tables 1 and 3.



Root and Tuber Crops in the Caribbean 198

Bahamas

Agriculture in the Bahamas is severely limited by its small agricultural
land area. Production of root crops is currently very low (240 1), 69 % of
which is sweel' potato. Some potential exists for the expansion of sweet
potato arca and cultivation.

Barbados

Yams and sweet potato are the two important root crops grown in
Barbados and togetherin 1983 they accounted for 98% of the 8982 t of root
crops grown in that country. The 4500-t vam vield is practically all D. alata
and is produced on relatively large farms utilizing a certain degree of
mechanization, Similarly, large farms are the main producers of sweet
potato.

The level of technology used in the production of root crops in the
Barbados is generally higher than that of the other producer countries and
«if given suitable markets the production of these crops could be increased
significantly.

Belize

This country is currently a very small producer of root crops with the
total annual production currently estimated at less than 200 t, Production
is confined to only two districts, Stan Creek and Cayo. Belize has the
potential for significantly increasing the production of root crops for
industrial use and export,

Cuba

Cuba is the largest producer, in the Caribbean, of cassava, potato, and
tannia, and the second largest producer of sweet potato. There is a large
national program aimed at extending and improving cassava production
for its use as a food energy source,

Dominica

Dominica, although a relatively small root crop producer in terms of the
total quantity produced, has the highest per capita production among all
of the Caribbean producer countries (342.7 kg). It is the second-largest
producer of dasheen, which is the most important root crop produced in
the country. Significant quantitics of yams and tannia are also produced.
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Dominican Republic

This country produced 183,000 t of root crops during 1982 to 1983, In
terms of volume, cassava (102,000 t) was the most important crop followed
by sweet potato (35,000 t), tannia (24,000 1), and potato 15,000 1). Yams
were also grown in relatively large quantities (7000 t).

Grenada

Grenada produced only 6249 tof rootcrops in 1982 to 1983 with cassava
and yams being the major crops. These crops are produced on farms less
than one hectare (ha) in size.

Guyana

Cassuva and eddoe are the important root crops produced in Guyana.
Cassava was once processed through govcrnmcnl-wmmllcd cassava flour
mills, Small quantities of yams are produced and sweet potato is of
growing importance.

Root crops, which play an important part in the economy of the country,
are cultivated on plots of less than 0.5 ha by a large number of small
farmers with a large percentage of the crop being consumed by the farming
family.

Haiti

Crops of sweet potato. cassava, and yams are generally grown onsteep
hillsides with little or no erosion-control measures. As a result soil erosion
is a major problem in root crop producing areas. Traditional systems of
cultivation are used srd chemical fertilizers are generally not applied.
There is practically oo ond for root crop expansion and any increase in
production must come through an increase in productivity.

Jamaica

Root crops play an important role in the country’seconomy, particularly
vams whichin [982-1985 had a total production of 130,607t and premium
market prices. The potato industry, which is totally dependenton imported
seeds, is an important contribution to the area’s cconomy.

Montserrat

This country is a very small producer of root crops in terms of total
guantity produced. Tannia, sweet potato, and dasheen are the most
important root crops produced.
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St. Christopher-Nevis

The production of root crops is mainly contined to yam (. alata) ana
sweet potato. These crops are mainly produced by small farmers.

St. Lucia

Root crops, particularly dasheen, are important to the cconomy of S,
Lucia. Significant quantities of cassava, tannia, and vams are also grown,

St. Vincent and the Grenadines

The per capita production of root crops in St. Vincent is the second
highest in the Caribbean, The data show relatively high per capita
production of cassava, sweet potato, dasheen, eddoe, and tannia. St.
Vincent, with a per capita eddse production of 74.2 kg, is the largest
Caribbean producer of eddoc, Trinidad and Tobago is an important
export market for root crops from St. Vincent. Most of the root crops
produced are expored,

Suriname
Root crops are of minor importance in this country,
Trinidad and Tobago

Root crops are currently produced in relatively small quantities (10,602
t). Dasheenis produced in the largest quantity, followed by cassava. There
are plans for significantly ¢xpanding the root crop acreage for domestic
consumption in both the tresh and processed states.

Root and Tuber Crop Production by Crop
Yams

Yamsare grown in most countries within the region. Total production is
estimated at 278,706 t with Jamaica (130,607 tyand Haiti ( 120,000 1) being
the two largest producers, Other important producers are the Dominican
Republic, Cuba, Dominica, the Barbados, and St. Vincent and the
Grenadines. Production per capita for the crops s highest in Dominica
(66.7 kg) and Jamaica (62.5 kg).

Most of the vams proaaced are consumed within the region and
theretore, the per capita production in most countries cquals the per capita
consumption. In Jamaica the exportof yams is estimated to be at less than
2% of the total production with major markets being in the United
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Table 6. Species of yams (Dioscorea spp.) grown in the Caribbean countries.

Major species

Country D. alata D. cavenensis D, rotundata D. trifida
Antigua and Barbuda X
Barbados X
Cuba X X X
Dominica X X X X
Dominican Republic X X X
Grenada X X
Guyana X X
Hait X X X
Jamaica X X X
Montserrat X
St. Christopher-Nevis X
St. Lucia X X X X
St Vincent and the
Grenadines hN X
Surnname X
Trimdad and Tobago X

Kingdom and North America. Other exporting countries of significance
are the Dominican Republic and St. Vincent.

The main species of vams grown are Dioscorea rotundata, D. aluta, and
D. cavenensis (Table 6) D. rotundata and 1), cavenensis are particularly
important in Jamaica, Haiti, the Dominican Republic, Cuba, St. Lucia,
Dominica, and St. Vincent. In addition to the previously listed countries,
D. alata is the major vam produced in the Barbados, St. Christopher-
Nevis, and Antigua and Barbuda. Although < ultivation is restricted mainly
to the North West District D. trifida is the most important yam produced in
Guyana and is of lesser commereial interest in St. Lucta, St Vincent,
Dominica, Jamairca, and Trinidad and Tobago.

Systems of producing vams are mainly traditional and involve the
following:

Use of traditional cultivars,

Use of relatively large planting pieces that are disease and pest
infected. Nematode intection is a particularly serious problem on D.
rotundata and D. cayvenensis in Jamaica,

Land preparation through the use of labor intensive and crosion-
enhancing methods;

Late planting;
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Use of expensive and labor-consuming staking methods;

Inefficient and disease-prone systems of producing planting material
through the use of the double-harvesting technique in D. rotundata and
D. cavenensis;

Generally poor practices in terms of fertilizer use, weed and disease
control, and intercropping; and

Poor harvesting and storage methods,
Although the above will apply to most countries, Barbados is a notable
exception in that the system of production involves a relaiively high level of

technology and no staking. This is reflected by the relatively high yields
obtained for yams in Barbados (Table 7).

Table 7. The yield (t/ha) of root crops in the Caribbean, 1980-1983.

Sweet

Country Yams Cassava potato Dasheen Eddoe Tannia  Potato
Antigua and Barbuda 4.5 RN 7.3 4.0
Bahamas 1.1
Barbados 18.0 25.0 17.2 3.4
Belize 4.5
Cuba 4.5 4.6 19.3
Dominica [R¥ 13.8 13.8 12.3 10.3 10.4
Dominican Repubhic 0.4 5.6 5.8 7.8 12.5
Grenada 2.5 4.0 ¥
Guyang
Haiu 33 4.1 4.0 15.0
Jamaica 124 8.6 10.0 114
Montserrat 2.5 5
St Chnstopher-Nevis 7.8 2.0 4.0 2.5 8.4
St Luca 4.0 3.5 5.5 5.0
St Vineent and the

Grenadines 10.3 1.7 2.1 9.5 15.9 5.0
Suriname 6.5 37
Trimdad and Tobago S 5.5 4.3 6.4 54 4.2

SOURCES CIP (Centro Internacional de lu Papa). 1982, World potato tacts.

Country papers. Proceedings of the workshop on tropical root crops held by the Canbbean
Collaborative Agncubtural Research Network in Ciuadeloupe, 9-10 July 1985,

FAO (Food and Agnculture Orgamzation of the Uited Nations). 1983 Production
yearbook. Vol 37

UNECLAC (United Nations Economic Commussion for Latin Amerea and the Caribbean),
1984, Agricultural statistics. Vol. 4.
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Cassava

Cassava, like yams, is grown in most countries. Total production is
estimated at 733,995 t, with Cuta, Haiti, and the Dominican Republic
being the three largest producers—640,000 t or 88%¢ of the region’s total
production. Among the small producing countries, the high per capita
production in Grenada and St. Vincent should be noted.

Most of the cassava produced is used for human consumption cither in
the fresh state or processed using traditional methods. However, there is
considerable interest in the region to use cassava in the production of
composite flours, livestock feeds, and starch, although both Guyana and
Jamaicu have been unsuceesstul in coordinating cassava production with
wheat production tor bread-making.

Guyana has established hree processing plants and Jamaica one. The
failure of these attempts was because of reasons such as the poor choice of
equipment {especially in Guyana), poor location of prants in relation to
supply, low prices oftered for fresh cassava, and high processing costs.

With the possible exception of Cuba, levels of technology are low in the
production of cassava. Production tends to be confined to the more
marginal tands that are restricted by both soil tertility and irregular
rainfall. Yields are theretore tow—generally less than 8 t/ha. The vield
potential of cultivars grown is rarely known,

Sweet potato

Sweet potato, as noted carlier, is the sccond most important root crop in
the region, with Haiti, Cuba, and the Dominican Republic being the
largest producers. Countries with a high per capita production are Haiti,
St Vineent, Cuba, Dominica, and the Barbados. Sweet potato is a very
important crop in Haiti where most of the crop is consumed at a
subsistence level by a large number of small producers.

Alarge number of cultivars, generally carrying locad names, are grown.
Yiclds are variable with the Towest yields of less 3 t/ha occurring in St.
Vincentand in Haiti. Relatively good vields of about 17 17ha are obtained
in Barbados. In many countries cultivation is on steep hillsides and erosion
is @ major problem. This is particularly evident in Haiti where many areas
have had to abandon production or are producing at very low levels.

Sweet potato is often intercropped. Corn is an important intercrop in
many countries (e¢.g., Haiti and St. Vincent).
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Aroids

Aroid production is estimated at about 174,652 t of wiich tannia
accounts for 124,792 1, dasheen 36,550 1. and eddoe 13310 1.

The production of tanna is confined mainly to Cuba which produces
over 30 o the wotal regional production. Other significant producers of
tannia are the Dominican Republic, Jamaca, and St. Vincent. Per capita
production is highest i Dominica 98,7 kg) and St. Vineent (37.0 kg).

The Laraest producer of eddove in the region is St Vincent (9500 ).
Guyvina produce~ 2500 tand Trimdad and Tobago 1233 tannually.

St. Vincentexports over Y0 ol the eddoe and tannie it produces maialy
to Trinidied and Tobago. The cultivation of tannia and cddoe is generally
restricted to ereas of moderate and seasonal rainfall and to soils with good
internal drianage. Tannia and eddoe are often intercropped with bananas.

Most of the dusheen produced is consumed in the producing countries,
Its production is relativels Jow with the major producers being Jamaica
and Domintea. The per capita production of dasheenin Donunica s 146.7
kg. This is the laghest per capita production ot any single root crop in the
region. Signiicaat per capita production can also be found in St. Vineent
and St. Lucra, The cultivation of dasheen is lmited to high rainfall and
fow=Iving arcas, ravines, and small streams, aad. in wet areas with good
internal drainage. bananas can be found intercropping with dasheen.

Potato

The production of patatois confined to onlva tew countries, with Cuba
being the largest producer-=235.000 t out ot a total regronal production of
267.130 1. Nonproducing countries are, however, major coasumers of
potato (over 20 kg per capia per vear) and there is a readily available
market tor this crop. Production wechnology is generally of a much higher
fevel than that used in the production of other root crops. Seeds ace often
mmported and generally are of good quality. Domestic seed production
programs e oeing developed 1o Cuba and the Dominican Republic. The
potato crop i+ usually fertilized and spraved for the control of pests «nd
discases. Pure stand planung is most often practiced. Yields are generally
higher than those obtained for otiver root crops.

Constraints to Root and Tuber Crop
Production in the Caribbean

The use o unimproved cultivars for all root crops. In general, most of the
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culuvars grown are traditional and have been in cultivation for a long
period of time. These cultivars are generally low-yiclding, suited to
production under a low level of technoiogy, and are not responsive to
improved agronomic practices. It should be noted, however, thatalthough
there have been some cultivar evaluation studies the results have had onlya
limited impact on the production of root crops among traditional
produeers.

The use of poor planting materials as 4 result of poor propagation
techniques—particularly in yams. Yams arc propagated vegetatively
throvzn the use of whole tubers or tuber picces. In some spectes, for
example, D). rotundata and D cavenensis, the traditional systems ol
producing planting material is both labor and land intensive. These
systems generally require that tarmers keep their tields in yams for eleven
months or more to allow for the productton of” planting material. In
addition, vams are usually planted in the same field tor a number of vears
thus leading to a buildup of pests and diseases, particularly nematodes.
Anthracnose and viruses are other seriots discases transmitted in the
planting material. There exists the need for the development of suitable
systems for the production of clean yam planting material thatis less labor
intensive. The work of CARDI in the propagation of D. alata for the
production of virus-tested planting material should be noted.

High cost of imported planting material of white potato. Most Caribbean
countries have limited foreign exchange and the need to import cxpensive
ceed material from North America or European countries restricts potato
production. Indigenous seed production is the obvious solution but
unfortunately the production of potato seed in the humid tropics is
associated with o nuinber of problems. Where successtul, production is
generally confined 1o climatically cooler areas. Cuba and the Dominican
Republic have successtul sced programs. CIP hus developed some
interesting approaches to solving the seed production problem through the
use of micropropagation techniques and high-temperature tolerant germ-
ptasm.

Serious pest problems. Therearetwo particularly serious pest probiems.
To control the pest problem of nematodes i yams turther studies in the
field control of nematodes are needed in addition to the production of
nematode-free planting material. Secondly, sweet potato weevils (Cylas
spp.yand borers  Euscepes spp.) are serious pests which adversely affect the
marketabiiity of tubers. [tis a particularly serious problem in St. Vincent
where many farmers sometimes suffer total crop loss. Weevil-resistant
germplasm from IITA needs to be introduced and evaluated under
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Caribbean conditions. The swec, potato stemborer (Megastes grandalis) is
the single most important limiting factor in sweet potato production in
Trimdad and Tobago.

Serious disease problems. Three problems are of particular importance—
anthracnose and viruses in yams and tannia burning disease in tannia.
Anthracnose is the major limiting factor to the expanded cultivation of D.
alara but other species such as D. rotundata, D. cayvenensis, and D. trifida
are also being threatened. In recent vears the disease has been particularly
serious on the Windward and Leeward Islands. Viruses are rresent in most
yam cultivars and yield reduction is estimated to be in the order of 306 or
more.

The tannia burning disease (vocoyam root rot/blight complex) has, in
recent years, seriously affected the cultivation of tannia on the Windward
Islands including Martinique and Guadeloupe. Although there has been
some concerted research effort by CARDI and French rescarchers,
effective and ecconomical control of the discase is still to be attained. In
particular there is the need to identify resistant Nanthosoma germplasm,

Bacterial wilt of cassuva is not yet a major discase in the region. It was
recently found in Trinidad and Tobago and every effort should be made to
restrict its spread in the region. Potato is affected by a wide range of
diseases and this, along with germplasm invariability, is 2 major limiting
factor in the production of this crop.

Labor-intensive methods of production. Most of the root crops produced
in the region are grown through the use of labor-intensive systems of
cultivation. Within the small-farm setting farmers, who are the main
producers, are often limited in production by labor. In these situations the
introduction of improved technologics, which involve increased labor
utilization, is unlikely to be adopted by farmers. So, although there is a
need to implement improved systems of production, such systems will have
a better opportunity for adoption if they involve reduced labor input,

Seasonality of production. Specific root crops are often available for only
a limited time during the vear resulting in periods of gluts and shortages,
This s particularly true for yams but also applies to most other root crops.
There is the need to improve the availability and marketability of these
crops by off-season production and intproved storage methods.

Coustraints to Marketing Root and
Tuber Crops in the Caribbean

Limited storage life of most root crops. Root crops store for only a limited
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period of time. F.esh cassava and dasheen will keep for only a few days;
sweet potato, eddoe, and tannia for one to three weeks: and vams for one
week o three months, depending on the cultivar, Techniques are available
forextending the storage life tor all of these root crops but these techniques
generaltly require further developmental work under Caribbean conditions
betore widespread adoption can be expected.

High level of variability in size, shape, and quality of tubers. Tuber
variability severely restricts the marketability of all root crops with the
exception of potato. Export markets are particularty demanding with
regard to physical appearance and quality, There is a need, theretore, to
develop culuivars that can produce uniform tubers of acceptable size and
quality. The marketability of sweet potato and vams is, in particular,
affected by high tuber variability.

Poor handling and packaging techniques. Very little attention is generally
paid to the proper handling wnd packaging of root crops. Postharvest
losses are therefore high and the produce is often in a poor state when it
reaches the consumer. Most countries identified this as an arca for future
Improvement.

High fabor requirements and energy-consuming methods of processing,
Thisis particularly true tor cassava, In the preparation of farine and starch
traditional cassava processing methods consume high quantities of fuel in
the heating and baking stages and consist of many labor-intensive steps.
Fuel (wood) is expensive or scarce in many countries {e.g.. Haiti and St.
Lucta) and many farmers have abandoned the production of cassava
because of difficulties in processing the raw material.

Limited forms of consumption. Many root crops are consumed in limited
torms-—sometimes only by boiling. Potato is an exception, but vams,
dasheen, tania. eddoce, and sweet potato are generally avaiiable to the
consunier in only the fresh state. There is a need 1o further explore the
possibility of improving the marketability of these crops by improved
processing methods and a greater choice of options for consumption,

Imports of Root and Tuber Crops in the Caribbean

The only root crop imported in large quantities in the region is potato.
Over 100,000 t are imported annually, Cuba (59,000 1), Trinidad and
Tobago (28,000 t), and Barbados (10.000 t) are the largest potato
importers. The Barbados has the highest per capita potato import of 40 kg
while Trinidad and Tobago import 25.3kg per capita of potato (Table 8).
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Table §. Annual imports of potato into the Caribbean, 1980-1983,

Imports
Country Total imports per capita
(1) (1)
Antigua and Barbados 600 7.8
Bahamas 1,500 6.6
Barbados 9,922 40.2
Belize 1.815 1.5
Cuba 59,000 6.0
Domimea — —_
Dominican Republic - -
Grenada 400 17
Guyana —_ -
Haiti — —
Jamaica 1,400 0.7
Montserrat — —_
St. Christopher-Nevis 600 13.6
Si. Lucia 795 6.3
St Vincent and the Grenadines 576 4.5
Suriname — —
Trinidad and Tobago 28,567 253
Total imports 105,175

SOURCES: JIP tCentro International de L Papa). 1982, Wotld potato tacts,
Country papers. Proceedings of the workshop on tropical root crops held by the Canbbean
Collaborative Agricultural Research Network i Guadeloupe, 9-10 July 1985,

Potato importe are all supplicd by extraregional North American and
Euronean countries.

Trirdad and Tobago is the only country importing significant quantities
of the other crops (Table 9). The 1983 statistics indicate that the country
imported 5582 t of yams, cassava, sweet potato, dasheen, eddoe, and
tannia. Actual importations may, however, be much higher. St. Vincent
was the main supplicr of vams, sweet potato, and tannia. The Barbados is
also a significant exporter of sweet potato to Trinidad and Tobago. The
importation of cassava is a relatively recent development which began in
1981 withimports ot about one ton. Most of this cassava is imported in the
frozen form with the main suppliers being Costa Rica and the Dominican
Republic. Small quantities of frozen vams and dasheen are also imported.

Research in the Caribbean

Research onroot crops in the Caribbean is conducted on both the national
and regional level. The following summarizes research in cach individual
country.
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Table S. Imports (t) of root crups into Trini-
dad and Tobago, 1983,

Crop Quantity
Yam 1,172
Cassava 58
Sweet potato 1,435
Dasheen and eddoe 639
Tannia 2,278
Potato 28,567
Total 34,149

Antigua and Barbuda

Little or noresearch is conducted by the Ministry of Agriculture and this
country is dependent on the Caribbean Agricultural Research end
Development Institute {CARDI) for research on root crops.

Bahamas

Research on root crops is conducted by the Ministry of Agriculture at
the Central Agricuhural Station and the Bahamas Agricultural Research
Centre. The major research emphasis is on germplasm collection and
selection for improved agronomic and nutritional characteristics. There is
one scientist assigned to root crop research on a full-time basis supported
by three other professionals who work part time on root crops.

Barbados

The Ministry of Agriculture has three graduate agronomists and three
nongraduate agricultural assistants assigned to root crop research.
Projects include: the cultivar evaluation for sweet potato, yams, and
patato; control of the sweet potato weevil; and general agronomic studies
on sweet potato, yams, and potato. CARDI has active research programs
on the propagation of virus-tested planting materials and on the possibility
of using cassava for animal feed.

Belize
No root crop research is being undertaken in this country.
Dominica

Active research programs are in progress under the direction of CARDI,
the Ministry of Agriculture, and the French Technical Cooperation (FTC),
Foraroids research includes cultivar selection, disease control, postharvest
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studies, and techniques for rapid propagation. Yam research will center on
the introduction of clean planting material and the identification and
screening of cultivars. Studies will also be condvcted on propagation,
anthracnose control, and general agronomic practices. For both cassava
and sweet potato research wiil be conducted on the introduction and
testing of new cultivars. Research is conducted both on farms and
experiment stations.

Dominican Republic

Research on root crops is being conducted by two national programs—
Centro Sur de Desarrollo Agropecuario (CESDA) in San Cristobal and
Centro Norte de Desarrollo Agropecuario (CENDA) in Santiago. Experi-
mental work includes germplasm adaptation studies and regional yield
trials with cassava, sweet potato, vams, and tannia. [n addition to general
agronomic studies such as the use of corn as a support for yvam and weed
control in tannia, studies of pest control in cassava and sweet potato are
also being undertaken. There are two full-time research scientists in these
programs.

Potato research is being conducted through a project funded by the
Federal Republic of Germany and concentrates on the development of a
national sced program and on Phytopthora and Alternaria control.

Three universitics—Autonomous University of Santo Domingo
(UASD), Navonal University “Pedro Enriquez Urefia™ (UNPEU), and
Madre v Maestea Catholic University (UCAMAYMA)— arc also conduct-
ing rescarch on root crops but these efforts do not appear to be
coordinated with other national ¢‘Torts,

Grenada

Little research is carrently being conducted by the Ministry of Agricul-
ture. CARDI has active research programs in their Farming Systems and
Aroid Projects.

Guyana

Research is currently heing undertaken by the National Agricultural
Research Institute on sweet potato, cassava, and vams. Two research
officers are assigned part time to root crop research. Most of the research is
centered around germplasm introduction and evaluation.

Haiti

Research on root crops in Haitiis limited but there are plans to conduct
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comprehensive research programs on yams, sweet potato, and cassava
through the Center for Research and Documentation in Agriculture
(CRDA) of the FFaculty of Agriculture and Veterinary Sciences of the State
University., The programs have one tull-time research scientist and one
resident graduate. Other research organizations involved in root crop
research are: the Center for Research and Development (CRD ta Vallée);
Organization for Development of the North (ODN); and the Department
of Agriculture, Natural Resources, and Rural Development (DARNDR).

Jamaica

Very little research is currently being conducted on root crops in
Jamaica. The Ministry of Agriculture is understaffed and has assigned
only a few persons on a part-time basis to root crop activities,

The University of the West Indies (UWI), Faculty of Agriculture, has a
research program based on the introduction and screening ol sweet potato
and vam germplasm. A joint research program by the UWI, Ministry of
Agriculture, and rhe International Institute of Tropical Agriculture (IF'TA)
is expected to begin activities on vams, sweel potiato, and cocovam
improvement in the near future. The Christiana Potato Growers Associa-
tion is dotng hmited research on the storage of vams (with the UWIjand on
the screening of potato cultivars,

Montserrat

Some research is being undertaken by CARDI through the Farming
Systems Project. The major research effort is on the reintroduction of
potato into the farming systems, This involves cultivar evaluation and
general agronomic and postharvest studies. Two CARDI scientists devote
part of their time to root crop research.

St. Christopher-Nevis

In St. Christopher the major current research etfort is directed toward
improving the production ot White Lisbon vam which has been. in recent
vears, scriously affected by anthracnose disease. In Nevis crop impro-
vement work Is in progress on sweet potato (mainly borer control), vams
tanthracnose control and cultivar evaluation), and potato (cultivar
evaluation). All research is being conducted by CARD! staft,

St. Lucia

St. Lucia has, within the Ministry of’ Agriculture, a research officer who
devotes less than 209 of his time to research on root crops—mainly
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agronomic studies. Most of the root crop research is done by the CARDI
Farming Systems and Aroid Projects. The Windward Islands’ Banana
Association (WINE AN) recently conducted intercropping studies with
root crops (sweet potato and aroids) and bananas.

St. Vincent and the Grenadines

Research in the Ministry of Agriculture 1s himited to sweet potato
cultivar trials. CARDI conducts research on sweet potato, cassava, yams,
and aroids within the Farming Svstems and Aroid Projects.

Trinidad and Tobago

Research on root crops in Trinidad and Tobago is currently being
undertaken by the Crops Rescarch Division of the Ministry of Agriculture,
the Faculty of Agriculture of the UWI, and CARDI. Current activities by
these three institutions include comprehensive studies on varas, cassava,
sweet potito, and dasheen. Caroni (1975) Limited is conducting studies on
the large-scale culuvation of cassava and potato,

Regional institutions and personnel

Tworegional imstitutions, CARDand UWI Faculty of Agriculture, are
involved in research on root crops in the region. Most of the work of the
UWI Faculty ot Agriculture is done on its Trimdad campus and to a lesser
extentin Jamaica. The Faculty maintains germplasm coilections of sweet
potato, vams, cassava, and tannia and has ongoing, comprehensive,
multidisciplinary studies on these crops. CARDI conducts agronomic
rescarch at its headquarters in Trinidad and has localized activities in its
member countries. In many of the smaller countries, CARDI is the only
mstitution conducting research or capable of conducting reseurch on root
crops. The propagaton of virus-tested vams in Barbados, the Aroid
Project based m Donuitica, and the Farming Svstems Project are three of
the important root crop rescarch activities being undertaken hy CARDIL

The number of scientists working on tropical root crops in the region is
generally very limited. The precise number of research workers is difficult
todetermine because in most countries scientists are also involved in other
rescarch activities. Table 10 summarizes the available information. Root
crop scientists are detined as those devoting more than 30¢7 of their work
time to root crop rescarch. It should be noted that a large number of the
scientists involved in tropical root crop research are located in two regtonal
institutions—CARDIand UWI. Inaddition, scientists are also working on
projects in a number of national development institutions such as the
Caribbean Industrial Rescarch Institute (CARIRI), the Food and Agricul-



Table 10. Number of active root crop scientists in Caribbean countries,

Country

Institution?®

Scientists
(no.)

Antigua and Barbuda

Ministry of Agriculture

|
CARDI 0
Bahamas Ministey of Agriculture 4

Barbados Ministry of Agriculture
CARDI

-—tJ

(=]

Belize Ministry ol Agniculture
CARDI

(=]

Dominica Ministry ol Agneultur. 1
CARDI
FTC !
Dominican Republic CESDA
CENDA

Grenada Ministiy of Agniculture
CARDI

—_— 0 Ao

Guyana Minstry of Agnculture/NARI
CARDI

o N

Haits FAMV
CRUDA
CRD a4 Valice
ODN
DARNDR
DARNDR

o OO

Jamaica Ministry ot Apnculture
CARDI
W]

Montserrat Munstry of Agnculture
CARDI

N =

St. Christopher-Nevis Mimstry o Agniculture
NACO
CARI

N o——

St Lucia Mimstry of Agneulture
CARDI

St Vincent and the Munstry of Agncalture
Grenadines CARDI

Trnidad and Tobago Ministry of Agniculture
CARDI
LWy
Caroni (1975 Tl
CIBC

- N ~n o )

—_— - A

a. CARDI  Canbbean Agricultural Rescarch and Development lostitute, vanous locations.
CENDA  Centro Norte de Desarrollo Apropecuano, Domnmican Republic.
CESDA  Centro Sur de Desatrello Agropecuanio, Domimcan Republic.

CIRC Commonweaith Institute of Brological Conteol, Tomdad,

CRD Center i Research and Deselopment, Hain

CRDA Centre de Rechierche e Documentation de T Agncubture, Hant

DARNDR Depantement de T Agnculture de Ressources Naturehes e de Developpement Rural, Hait.
FAMYV Faculte 37 Agtonome et Medeane Vertenmure, Han

FT1C Preach Techmoad Cooperation, Hat

NACO Navomal Agncultural Corporation, Basseterre, St Kitts,

NARI National Agncultural Resvardht Institute, Gusana.

ODN ["Orgamisme de Développement du Nord, Ha

LWl University ot the West Indies, vanous branches.
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ture Corporation of Trinidad and Tobago Limited (FAC), and Caroni
(1975) Linited in Trinidad, as well as scientific research councils in
Jamaica and Guyana.

Training in the Caribbean

Training opportunities for personnel in regional root crop production are
somewhat limited. For the Commonwealth Caribbean training opportuni-
ties for farmers, extension officers, and research scientists can be described
as:

Farmers. Periodic in-country courses are sometimes offered to farmers
in the production of specitic crops or in dealing with specific problems.
These courses are generally organized by the extension division of the
ministries of agriculture. In Trinidad and Tobago these courses are
organized on a regular basis and are sometimes offered as residential
courses.

Extension officers. Root crops are often included in the annual UWI
Agricultural Extension In-Service Training Course which serves as a
periodic refresher course for extension officers of the Commonwealth
Caribbean. In Jumaica and Trinidad and Tobago, special training courser
or seminars on the production of root crops are sometimes held by the
ministries of agriculture. Schools offering diplomas in agriculture in
Jamaica, Trinidad and Tobago, and Guvana all provide training in root
crop production for extension officers in these and other Inglish-speaking
Caribbean countries.

Research scientists. Scientists from most of the region are trained
primarily at the University of the West Indies, Faculty of Agriculture,
Trinidad. Training inrootcrops at the B.Sc. level is limited but at the M.Sc.
and Ph.D. levels students can pursue full-time studies on most aspects of
root crop production. The University is now considering offering occa-
sional courses on root crop production targeted for rescarch scientists and
extension officers in the region. University training at the B.Sc. level is also
available in Cuba, the Dominican Republic, Haiti, and Suriname.

In Haiti traming on tropical root crop production is conducted
primarily by the university and is included in the agricultural programs at
three levels—superior, intermediate, and vocational. There is a need for
more specific production training courses for all major root crops grownin
Haiu.
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Production training courses are offered by the Centro Internacional de
Agricultura Tropical (CIAT), Centro Internacional de la Papa (CIP), and
IITA. A limited number of regional personnel have participated in these
courses,

Constraints to Research, Training, and Develcpment
in the Caribbean

Inadequate dissemination of information. Although there is much
development and research activity on root crops in the region the
information generated is often not readily available particularly between
countries whose languages differ. For example, the English-speaking
Caribbean region is generally poorly informed on developments in Haiti,
the Dominican Republic, and Cuba. The probiem also exists among
countries with the same language because of inadequate documentation.
Although there is the occasional gathering of scientists or workers in root
crops, these meetings are sporadic and infrequent. More frequent direct
dialogue and exchange of written reports would facilitate the sharing of
experiences and tindings among root crop workers in the Caribbean.

Insuficient regional training programs. The limited number of trained
research personnel in root crops is, to some extent, a result of the limited
training opportunities available. There is clearly a great need for regular
training programs.

Lack of adequate research funds and facilities. The major national
research activities on root crops in the region are in Cuba, Trinidad and
Tobago.and the Dominican Republic. The two regional institutions, UWI
and CARDI, have important rescarch activities but these activitics are
greatly affected by the limited and discontinuous funding of research
projects. It should be noted that in many of the smaller countries all
national rescarch is undertaken by CARDI. The strengthening of indi-
genous research institutions 15 considered to be essential for the devel-
opment of the root crop industry in the region,

Limited trained research personnel in national programs. This applies to
most countries and greatly affects the capacity of the national programs to
undertake rescarch and developmental work on root crops.

The Development of a Regional Research Network

Most of the constraints identified as limiting the development of the root
crop indusiry are clearly of a regional nature. The establishment of a
regional network is seen as a mechanism to help remove some of these
constraints,
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The basic philosophy of the network would involve the utilization of a
mechanism for promoting and coordinating cooperation among national
and regional programs and in conducting and stimulating research and
development activities on tropical root crops (Table 11). The strengthening
of indigenous programs (national and regional) ts a fundamental part of
this philosophy.

Network objectives could include:
Strengthening the capacity of regional root crop research and

implementing development and training programs in order to more
fully support national programs;

Stimulating of collaborative research and development on common
root crop production and utilization problems;

Stimulating of collaborative training actvities on all aspects of root
crop production and utilization;

Stimulating greater research and developmental interest on root crops
(research activitics must bear some relationship to the importance or
potential importance of root crops in national economies);

Facilitating more eftective participation of CIAT, CIP, IITA, and
other relevant international institutions in national and regional

programs; and

Improving technical cooperation between Caribbean countrics in
agricultural rescarch.

Table 1. Possible projeet activities and their objeetive which cou!s be undertaken by the
proposed network.

Activity Objective
Collect and puontam ehte To collect and mamntain clite germplasm
germplasm of yims, cassavii, sweel potato,

tannia, dasheen, eddoe, and potato for
evatuation, propagation, and
distribution i the region.

Development of improved sam To develop mimproved systems of

propagation systems propugation and 1w distnbute and
produce clean plantig material off
Dioscorca rotundata, 1 cayenensis,
and 1. alata.

Continues
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Table 11. Continued.
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Activity

Objective

Yam cultivar evaluation

Sweet potato cultivar
evaluation

Cassava cultivar evaluation

Potato germplasm evaluation

Control of sweet potato
borer

Control of sweet potato
weevil

Potato seed production

Control of nematodes in yams

Control of anthracnose in
vams

Studies on the
charactenzation and
control of yam virus

To evaluate elite yam cultivars in
specific ecoiogical zones in the
region for agronomic, storage, and
processing characteristics,

To evaluate sweet potato cultivar. in
specific ceological zones tor
agronomic, disease, and processing
characteristics.

To evaluate elite cassava cultivars in
specitic ceological zones tor
agronomic, disease resistance,
storiage, and processing

characternstios.

To evaluate elite potato germplasm for
adaptability i regronal conditions,

To develop control methods of sweet
potato stemborer (Megastes gra dulis)
through the selection of resistant
cultvars and chenncal or brological
control.

To develop contiol methods ot sweet

potita borer (Liuscepesy and weevd
{Cvluy) through the selection of
resistant cultivars and chemical or
brological vontrol.

To develop or adapt. 1or regional use,

methods ot producing cheap and clean
planting matenal of adapred
germplism

To control nematodes m sams through

the use of clein seed by the
development of cultural and chemical
muins.

To develop smtable methods for

anthracnose control through an
mtensive selection program tor
resistance and improved methods ot
chemical control.

To charactenize the viruses of cconomic

importance on vams 1 the Carthbean
and to devise switabie methods of
contral,

Continues
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“able 11. Continued.

Activity Objective
Control of tannia leaf To identity resistant germplasm and to
burning disease develop chemical and cultural methods

of conirol.

Integrated pest and disease To develop suitable methods to min-
control in petiato imize the eftect of pests and disease
potato praduction in the lowland
tropics,
Development of improved To devebp more efticient systems of
culturai methods for room root crop production by reducing
crop production lubor inpurs and mcreasing vields.
Evaluation of storage To develop methods Tor increasing the
methods for cassavi, sweet storage hife of yams, cassava, sweet
patato, il dusheen potato, and dasheen.
Handhing and packaging To develop commercially feasible
techniques for roet crops methods tor handhng and packaging

topical root crops,

Root crop processing To develop improved methods of
processing selected products using
taditional and nontraditional

methods.
Training of research To increase the number of gualitied
scientists personnel e the region through

tnereased training at the M.Sc. and
Ph.D. devels.

Training of production To increase the number of tramed
personnel extension and production personnel in
the region.

Information dissemination To nromote the dissemmation and

and exchange exchange of mtormation through
regional senmupars, exchange visits,
exchange of wnten reports, scientific
papers, cte.
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Sparish Summary
Cultivos de Raices y Tubérculos en el Caribe

Se anaiizan la importancia v produccion de los cultivos de raices en
Antigea v Barbuda, Bahamas, Barbados, Belize, Cuba, Dominica,
Republica Doninicana, Granaca, Guyana, Haiti, Jamaica, Montserrat,
San Cristobal v Newvis, Santa Lucia. San Vicente v las Granadinas,
Trinidad v Tobago. v Surtname. La produccion de cultivosde raices se
estima en mas de dos millones de toneladas v los principales cultivos son
Aame. vuca, batata, aroides imalangay v ocumo), v papa, siendo los
mavores paises productores Cuba v Haitd.

En relacion con la poblacion de los paises (produccicn per capita), los
mavores productores son Dominica v San Vicente, Se discuten también la
produccion v los sistemas de produccion por cultivo. 1 danico cultivo de
raiz importado en grandes cantidades (mas de 100.000 toneladas por afio)
en L region, es la papa. De los otros cultivos de ruices, sélo Trinidad y
Tobagoimporta cuntidades significatvas. A nivel regional Lt investigacion
sobre cultivos de raices es realizada por el Caribbean Agricultural
Rescarch and Development Institute v la Universidad de West Indies; se
resume brevemente taamvestgacion levada a caboen cada pais v se indica
el personal mvoluerado en la investigacion v oen la capacitacion. Se
discuten las limitaciones a lu investigacién, capacitacidén, produccidn y
utihizacion de los cultivos de raices, Finalmente, se resalta la importancia
de itna red regional de investigacion sobre cultivos de raices tropicales, se
indican sus objetivos v se presentan los provectos de actividad propuestos
para L musma,
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Tel. (809) 32-21277-8-9

BARBADOS

Leslie Brereton
Ministry of Agriculture
Graeme Hall

Christ Church
Bridgetown
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Leader, Aroids Arrowroot Project
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Dominica
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La Herradura, Apartado 700
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Republica Dominicana
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Bank of Guyana Building
Georgetown

Guyana

Tel. 020-69280-9

Telex: 2263 CARISEC GY
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Tel. 03-3145

HAITI
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Haiti
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NEVIS

Jennifer Lowery

Caribbean Agricultural Research
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(CARDI)
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International Institute
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(CARDD)

Old Montrose

Kingstown

St. Vincent

Tel. 71368
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Trinidad
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and Projects in the Caribbean Mentioned
in the proceedin s of the Workshop

CARDI

CARICOM
CARIRI
CATIE

chee

CENDA
CESDA
CRD

CRDA

DARNDR

FAC

l‘-r\ A\’ v

FTC

INRA

MALFP

NACO

Caribbean Agricultural Research and De-
velopment Institute

Caribbean Community
Caribbean Industrial Research Institute

Centro Agrondmico Tropical de Tnvestiga-
cion v Enseiania

Caribbean Development and Cooperation
Committee

Centro Norte de Desurrollo Agropecuarnio
Centro Sur de Desarrollo Agropecuano
Centre de Recherche et de Développement

Centre de Recherche et Documentation de
I"Agnculiure

Départmentde 'Agriculture dzs Ressources
Naturelles ¢t de Développement Rural

Food and Agncultvre Corporation
4

Faculté d"Agronomie et Médecine
Vétennare

French Techmeal Cooperation

Institut National de Recherches Agrono-
miques

Mimistry of Agoculture, Lands and Food
Production

National Agnicuitural Corporation

Location

Trin. and Tob.
Guyvana

Trin. and Tob.

Costia Rica

Domimcan Rep.
Dommican Rep.
Domuican Rep.

Hau

Ha

Ha

Trin. and Tob.

Haiu

Dominica

Guadeloupe

Trin. and Tob.

St Kins
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NARI

ODN

UASD
UCAMAYMA
UNPHU

UW]

WINBAN
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National Agricultural Research Institute
L'Organisme de Développement du Nord
Universidad Auténoma de Santo Domingo
Universidad Catdlica Madre vy Maestra

Uiiversidad Nacional *Pedro Henriquez
Urena®

University of the West Indies

Windward Islands' Banana Association

Guyana
Haiu
Dominican Rep.

Dominican Rep.

Dominican Rep.

Trinidad



Acronyms of International
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Location

CIAT Centro Internacional de Agricultura

Tropical Colombia
CIDA Canadian International Development

Agency Canada
CIP Centro Internacional de la Papa Peru
CIBC Commonwealth Insotute of Biological

Control Trinidad
EEC Luropean Eeononie Community Belgium
FAQO Food and Agnculture Organization ot the

United  Nitions laaly
IDRC International Development Reseuarch

Centre Canada
HTA International Tustrtute of Tropical Agricul-

ture Nigeria
UNECLAC Umited Natens Econonie Commussion tor

Latun America and the Caribbean Chile
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CIAT (Centro Internacional de
Agricultura Tropical), 8, 28, 132,
188, 215, 218
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28,120, 215,216, 218

Cocoyams

apical meristem cultures, 49
clonal selection, 65
germplasm improvement, 56
prices, 33
Dormancy mechunisms, 187, 189
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cropping svstems, 64
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Human consumption
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insect attack, 22
land preparation, 52,152
marketing, 5§, 113
pests,
Cylas formicarius, 38, 64, 78,97,
109, 113,138, 205
Luscepes postfaciatus, 22,38, 64,
109, 113,153, 205,217
Megastes spp., 35, 189, 206,
217
price, 13, 74, 86, 106, 114
production, 11, 19, 193, 195

N
13§, 200
15


http:21,32.45
http:7,26.3.45

Index

costs, 11, 113, 138,155
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weed control, 27,52

weevil attack, 24, 27

weevil control, 78, 166
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Tannia ( Nanthosoma sagittitolium),

40,53 115
agronomic improvement, 40
cropping systems, 52,64, 115
genetic improvement, 40
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UWI(Umiversity of the West Indies),
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imports, 1o, 22 47 108 117, 141,
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production, 20, 25, 26, 65, 103,
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cropping svstems, 60, 61, 66, 74,
114, 149
cultivars, 21, 24, 27, 39, 63, 67,
114, 137, 135, 206, 217
cultural practices, 64, 114
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disease and pests conditions, 19,
8, 115,140
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prices, 13, 74,86, 92, 115
processing, 23, 26,75
production, 19, 22, 143, 147, 157,
193, 195, 195, 19y
costs, 11 S840 115, 139, 149,
155,173
systems, 39, 114, 201
research, 65, 78 119, 120, 142,
180, 210
seed production, 66
storage, 27, 41, 187
tssue culture, 27, 38, 41, 66
tuber dormancy, 39
uses, 53
virieties, 48
vields, 2t, 112, 114,137, 155, 202



