


“WHAT IS IICA?”

The Inter-American Institute for Cooperation on Agriculture (IICA) is the specialized agency for agriculture
of the Inter-American system. The Institute was founded on October 7, 1942, when the Council of
Directors of the Pan American Union approved the creation of the Inter-American Institute of Agricultural
Sciences, to be headquartered in Costa Rica.

IICA was founded as an institution for agricultural research and graduate training in tropical agriculture.
In response to changing needs in the Americas, the Institute gradually evolved into an agency for technical
cooperation in the field of agriculture. These changes were officially recognized through the ratification
of a new Convention on December 8,1980. The Institute’s purposes under the new Convention are to
encourage, facilitate and support cooperation among its Member States, so as to better promote agricultural
development and rural well-being.

The Member States participate in the Inter-American Board of Agriculture (IABA) and the Executive
Committee, the Institute’s governing bodies, which issue the policy guidelines executed by the General
Directorate. Today, IICA has a geographic reach that allows it to respond to needs for technical cooperation
in the countries, though its Technical Cooperation Agencies and five Regional Centers, which coordinate
the implementation of strategies tailored to the needs of each region.

The participation and support of the Member States and the relations IICA maintains with its Permanent
Observer and numerous international organizations prov1de IICA with channels to direct its human and
financial resources in support of agricultural development throughout the Americas.

The 1994 - 1998 Medium Term Plan (MTP) provides the strategic framework for orienting IICA’s action
during this four-year period. It’s general objective is to support the efforts of the Member States in
achieving sustainable agricultural development, within the framework of hemispheric integration and as a
contribution to human development in rural areas. The Institute’s work is aimed at making changes in
three aspects of agriculture: production, trade and institutions, using an integrated approach to development
which is based on sustainability, equity and competitiveness. IICA carries out its technical activities in
four Areas of Concentration: Socioeconomic Policies, Trade and Investments; Science and Technology,
Natural Resources and Agricultural Production; Agricultural Health; and Sustainable Rural Development.
IICA’s action receive support from two Specialized Services: Training, Education and Commumcatlons
and Information, Documentation and Informatics.

The Member States of IICA are: Antigua and Barbuda, Argentina, Barbados, Belize Bolivia, Brazil, Canada,
Chile, Colombia, Costa Rica, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, St Kitts and Nevis, St
Lucia, St Vincent and the Grenadines, Suriname, Trinidad and Tobago, the United States of America,
Uruguay and Venezuela. Its Permanent Observer are: Arab Republic of Egypt, Austria, Belgium, European
Communities, France, Germany, Hungary, Israel, Italy, Japan, Kingdom of the Netherlands, Portugal,
Republic of Korea, Republic of Poland, Romania, Russian Federation and Spain.
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Foreword

The Tropical Fruit Crop Project (TFCP) of the Inter-American Institute for
Cooperation on Agriculture (IICA) is a partial response to the Agricultural
Diversification Programme that has been adopted by the Standing Committee
of Ministers responsible for Agriculture within CARICOM. The major
components of the TFCP include training and dissemination of information,
germplasm introduction, improvement and exchange, and technology
adaptation, improvement and transfer.

Within the component, training and dissemination of information, the TFCP,
in collaboration with the Caribbean Agricultural Research and Development
Institute (CARDI) and the Agricultural Diversification Coordinating Unit/
Organization of Eastern Caribbean States (ADCU/OECS), agreed to conduct a
series of regional workshops to enlighten a wide cross-section of the agricultural
population on major topics dealing with the production, processing, marketing
gnucluding export) and commercialization of an extensive range of tropical
its.

The first of these workshops was held in February 1991 and dealt with avocados,
citrus and passion fruits. The second workshop, which was held in Antigua in
December 1991, highlighted mangoes, papaya and pineapples.

The third workshop, which is the final one in the series, was held in Grenada
with the assistance of that country’s Ministry of Agriculture in May 1994.
Minor fruits were addressed at this workshop thus completing the coverage of
Tropical fruits of interest to the Caribbean. An average of 55 persons attended
the workshop including researchers and officers from national and regional
organizations, farmers, processors and exporters from the private sector.
However, participants noted the need to increase the involvement of producers
(farmers) in exercises such as this which are aimed to increase production and
productivity.

An important additional achievement of this workshop was its endorsement of
IICA’s proposal to establish a fruit network called CARIFRUIT and approval
of the objectives and guidelines and procedures for its operation. As a result of
this action, CARIFRUIT was subsequently launched by the SCMA in June 1995
which moves the TFCP into another phase of its activities.

IICA commits itself to working closely with all of its collaborating institutions
and individuals in the promotion of the fruit sub-sector in the Caribbean. We
trust that these proceedings will serve as a tangible reminder of this
commitment.

H. Arlington D. Chesney
Director - Caribbean Regional Centre and
Representative in Trinidad & Tobago and Barbados
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REPORT FROM THE WORKING GROUP ON PRODUCTION

This group considered the production systems,
availability and need for improved germplasm and
immediate constraints to the development of selected
minor crops in the Caribbean.

Production System

Table 1 shows that few minor crops are produced in
pure stands. The few crops with significant cultivated
area (>100 ha) under this system include cashew,
West Indian cherry, guava and carambola (five-
finger). Other crops grown in much smaller pure
stands are soursop, sugar apple, mammey apple and
dunks. Therefore, the most prevalent production
systems for the minor fruit crops are occurrence in
the wild or abandoned plantings, and interplanting
with other crops on farms or in backyards.

Most of the crops are well known throughout the
region but there are some which are relatively
unfamiliar in some countries, e.g. bilimbi in
Barbados, Dominica and St Lucia. Mangosteen and
rambutan are generally not known, mainly because
they are relatively new introductions.

Germplasm Status

Table 2 shows that improved germplasm is available
in the Caribbean for 75% of the minor fruits; this
was not the case for hog plum, mammey apple,
bilimbi and barbadine.

This improved material is available in various
countries which creates a basis for germplasm
exchange. Improved germplasm was requested for
all crops excluding hog plum and barbadine. The
items most in demand include the dwarf Brazilian
cashew which is available in St Lucia, the dwarf
golden apple, the soursop cultivar ‘Burris’, the
seedless Cuban guavas suitable for fresh
consumption and for processing, and the sapodilla
cultivar ‘De Meillac’.

Constraints
Constraints to production and development include:

® The need for more effective methods of pest and
disease management, especially on the soft fruits,
e.g. guava and soursop.

¢ The lack of packages of recommended cultural
practices. The deficiency is largely related to
current systems of production and especially to
the large number of trees found in the wild. The
need for transfer of available information to
farmers was also recognized.

* Tree size poses a serious challenge to harvesting
crops such as breadfruit and golden apple.
Considerable loss is incurred either by reduced
quantity of fruit harvested because some are
inacessible and reduced quality and increased
wastage due to fallen and damaged fruit. There
is need to develop technologies for reducing tree
height, e.g. use of dwarfing rootstocks or pruning.

Recommendations

— Germplasm:

— There is need for the development of
mechanisms which will facilitate germplasm
exchange within the region.

- Live germplasm collections should be
established in specific territories.

- The existing fruit-crop germplasm in the region
should be identified and registered in order to
allow access to the gene pool for crop
improvement purposes in the future.

— Cost-effective agronomic practices (including
fertilizer and irrigation regimes for the extension
of the bearing season, and tree height
management) need to be developed for minor
fruit crops. Pure-stand production systems should
not be advocated over the interplanted systems.

— Pests and disease management methods need to
be developed for those problems to which the
minor fruits are susceptible.

Tables 1 and 2 follow
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Section 1— Group REPORTS

REPORT FROM THE WORKING GROUP ON
MARKETING AND POST-HARVEST HANDLING

RONALD PILGRIM
CoorpDINATOR, CARDI-ST Lucia

Members of the working group were:
F Grauwde
C S Baichoo
M Olesky
B Mc Intosh
M Lambert
F A Jones
R N Pilgrim (Coordinator)
B Brown
R Brathwaite
R St Hill
S Carrington (Rapporteur)
A Powlette
P Bruno
T Joseph
A Satney
R Leandre
J Pennycooke

The majority of the minor tropical fruits face growing
competition from African and Pacific countries.
Caribbean countries therefore need to get their act
together both in marketing and post-harvest
strategies if any gains are to be achieved on the
international tropical fruit market.

The approach to be adopted therefore should be the
identification of suitable cultivars complemented
with an aggressive marketing thrust and the constant
monitoring of changes occurring in the market-place.

Priority cropé identified for 12 countries for which
emphasis is being placed for both the local and

Table 1: Priority minor fruits for 12 Caribbean countries

export market, are given in Table 1. It was recognized
that although market potential exists for these crops,
the majority of them cannot be exported due to
quarantine restrictions from importing countries.
However it was suggested that the processing of
such crops was the strategy to be adopted to
overcome this problem.

The more important and specific comments that were

articulated in the discussion on the various crops

were:

Carambola:

This crop cannot compete on the international
market with other producers and there was also
a problem with the carambola fruit fly.
Nonetheless it is important for local processing.

Condicion (bilimbi):
Present production is insufficient for export. It is
a very perishable crop, very prone to fruit fly.
Post-harvest work is required.

Breadfruit:

There is slow growth in the export market and it
is unlikely to expand in the future. No expansion
of acreage was recommended. Some post-harvest
work is still needed and scope exists for
processing. The depression where the peduncle is
attached to the fruit tends to collect scale insects
etc. which makes the fruit unsightly. Over-zealous
cleaning of this area can damage the fruit - the
possibility exists for use of a high-pressure hose
or brush.

Trinidad &

BVI  Barbados Dominica Grenada Guyana Jamaica Monsterrat StKitts StLucia StVincent Suriname Tobago
Carambola L L L
Condicion E E
Breadfruit LE LE LE LE LE LE
Breadnut LE
Soursop L LE L LE LE L LE LE L
Sapodilla LE L L L
Tamarind LE L
Golden apple L LE L L,E L,E LE
Guava L L L L
Pomerac LE LE
Plums (yellow) LE LE
Plums (red) LE LE LE LE
Cashew L L L
Gooseberry L
WI cherry L L L L

L = local market
E = export market

Triro ReaionaL WorksHor oN TRoPICAL FRUITS




REPORT FROM THE WORKING GROUP ON MARKETING AND POST-HARVEST HANDLING 7

Breadnut:
It should be recognized that this provides
essentially two types of crop — immature, whole
fruit exported for cooking and the local use of
seeds. There is a need for education of West
Indian consumers and the hotel sector about this
crop (seeds). Acreage should also be increased.

Soursop:

Fresh fruit markets exist mainly in Canada with
low interest in the United Kingdom. Restriction of
exports to the United States is due to quarantine
measures. Post-harvest work is required — fruits
are easily bruised; better temperature manage-
ment. There is a need for better packaging/boxes
taking the fruit shape and spurs into account.

Sapodilla:
Good markets exist which Grenada cannot
presently satisfy. There is a need for better
maturity indices and possible post-harvest work.

Tamarind:
As a fresh fruit the major problem relates to
boxes/packaging. It is recommended for export in
a semi-processed form.

Golden apple:
There is a need for market research and more
post-harvest work. Sooty mould was the major
problem; it is difficult to control by spraying due
to tree size. Current post-harvest washing with
bleach and detergent needs standardizing and
controlling for residues.

Guava:
This crop is mainly processed for export and local
use. It cannot compete in the export table guava
market.

Pomerac:
The fruit is very perishable and difficult to export.
It is not too certain whether local demand is
enough to justify further post-harvest work.

Plums (yellow):
There is limited export to the Netherlands with
some inter-regional export. Fruit fly is a problem.

Plums (red):
Markets are available within the region and for
local use. Post-harvest work needed.

Cashew:
Largely harvested for the processing market.

Gooseberry:
Largely harvested for the local processing industry.

West Indian cherry:
Largely grown for the processing industry. Fruit
fly is a major problem.

At present four fresh fruits can be identified with
existing export markets: breadfruit, sapodilla,
soursop, and golden apple. However, some of the
other fruits show some degree of promise and
potential but can only assume that status when the
problems specifically related to them are addressed.

THirD RecionaL WorksHoOP ON TRoPICAL FRUITS



Secrion 1— GRroup REePORTS

REPORT FROM THE WORKING GROUP ON PROCESSING

JUDITH FRANCIS - OORDINATOR
ERNST BLEYERT - RAPPORTEUR

The group approached the discussion as follows:
— Determination of the scale of processing of minor
fruits by country and major products produced.
— Identification of constraints with respect to:
~ production of fruits for the industry
- processing technology
— Recommendations for development of the industry.

Major Products

The majority of products prepared using minor fruits
include jams, jellies, beverages, wines, ice-creams,
pickles and dried fruits.

The minor fruits predominantly used in the industry
are guava, tamarind and soursop and to a lesser
extent pomme cythere, carambola, West Indian
cherry, sour cherry, plums, sapodilla, dunks, cashew.

Table 1 shows the scale on which these fruits are
processed by country. Cottage Industry (*) refers to
kitchen type operations using small quantities of
fruits; medium scale (++) refers to a plant which
occupies a factory shell with some sophisticated
equipment and processes significant quantities of
fruits; large-scale (000) refers to processing plants
with a certain degree of mechanization and utilizing
large quantities of raw material annually.

Constraints in Production

— Little organized production making harvesting
difficult.

— Poor post-harvest handling resulting in unneces-
sary losses.

— Inadequate cold storage facilities.

— Lack of available technology for storing fruits or

pulps.

— Lack of available information on cost of product-
ion of fruits for processing.

— Competition between fruits for fresh fruit market
and for processing, creating high prices and
limited availability of raw material.

— Lack of confidence between processor and
producer resulting in breakdown in contractual
arrangements.

— Seasonality of fruits limits processing life.

— Land tenure situation in most countries forcing
farmers to use lands for short-term cash crops.

— Inadequate research on identification of fruits for
processing.

— Limited financing available to producers and
processors for investments.

Constraints in Processing

— Lack of standards for raw materials (fruits) and
for semi-processed raw materials (pulps, etc.).

— Variations in quality of fruits for processing.

— Lack of product variety; limited research in
product development.

— Not enough linkage between processing and the
tourist industry.

— Lack of available information on processing
technology and equipment for many of these
minor tropical fruits.

— Refusal on the part of the processors to pay for
technical information.

— Not enough collaboration between research
institutions in the Caribbean.

— Lack of standards for many finished products.

— Legislative agencies for enforcement of existing
standards are not functioning at an optimum.

— Limited variety for packaging material and high
cost of packing and labelling materials.

— Inadequate promotion and marketing of tropical
fruit products.

Table 1: Scale of processing of minor fruits in the Caribbean

Fruits Grenada  StKitts  Jamaica Martinique StVincent Tobago Monsterrat Suriname Trinidad Dominica ~ Guyana
Guava 4+ *000 000 * A Y4t * ++ e
Tamarind * 4+ *,000 000 . * 4+ * 4t * ++ .4t

Soursop A+ * * * 4+ * ++ O+

Plums ++ ++ * * 000 ++

Pomme cythere * 000 * * 4+ *

Sugar apple

Sapodilla ++ * ++

Mammey apple 000

Carambola 000 ++ * 4t * * 000
WI cherry * 000 * 000
Bilimbi

Sour cherry , :

Dunks

Scale of operation: Cottage (*); Medium (++); Large (000)

Trirp ReaionaL WorksHoP oN TRoPICAL FRUITS



REPORT FROM THE WORKING GROUP ON PROCESSING

Recommendations

Identification and selection of fruit varieties for
processing (standard size, shape, high yield, year-
round, chemical composition).

Increased production of the varieties identified.
Orchard management to facilitate harvesting at
minimal cost should be considered.

Provision of adequate facilities or development of
suitable storage techniques to reduce post-harvest
losses. Provision of centralized pulping and stor-
age facilities to service existing cottage industries.

9

Development of regional standards for raw
materials and finished products; put in place the
necessary mechanisms to ensure enforcement.
Training and upgrading of skills of persons
involved in food processing.

Improve collaboration between producers,
processors and researchers.

Improve financing of credit available to processors.
Improve quality of finished products.

Improve promotion and marketing of Caribbean
tropical fruit products.

THirD ReGionaL WorksHoP oN TroricAL FRuUITS
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BARBADOS

LEMUEL COLLYMORE
MINISTRY OF AGRICULTURE, FOOD AND FISHERIES

Abstract

Fruit in Barbados has been targeted for increased production to offset the marketing problem of sugar, the main
agricultural export commodity. High wind intensity, low rainfall, and calcareous soils are the main ecological
factors limiting fruit production. Other limiting factors include pests and diseases such as weevils, whiteflies, the
sooty mould complex, aphids, scales, anthracnose and mites. Birds, monkeys and rats also cause problems.
Marketing of fruits is handled by national and regional agencies in Barbados, in addition to small-scale marketing
by farmers. The Florida Sweet and B-17 are the main cherry cultivars grown on the island. Numerous local
cultivars of guava are grown in addition to Centeno Prolific and Ruby Supreme, two important table cultivars.
There are no named cultivars of soursop. The agronomic practices for West Indian cherry, guava and soursop are
highlighted since crops such as cashew, plum, tamarind, genip, golden apple, fat pork and dunks are mainly
cultivated in backyard systems. Large-scale processing is limited to cherry and guava.

Résumé

Le développement des productions fruitieres en Barbade fait partie des stratégies mises en oeuvre pour
contrebalancer les problémes de commercialisation du sucre qui reste la premiere rubrique d’exportation dans ce
pays. Des vents forts, les faibles précipitations et les sols calcaires constituent les principaux facteurs limitants
des productions fruitiéres. D’autres problémes sont diis aux maladies et parasites, en particulier des charangons,
la mouche blanche, la fumagine, des pucerons, des cochenilles pour les cerises et les goyaves, et en plus des
acariens et de I'anthracnose pour le corossol. La commercialisation des fruits est entre les mains d’agences
nationales et régionales basées a la Barbade; les produteurs commercialisent une petite partie de leur production
par eux-mémes. “Floride doux” et “B17” sont les deux principaux cultivars de cerise plantés sur I'ile. Il existe de
nombreux cultivars locaux de goyave en plus de “Centeno prolific” et “Ruby supreme”, deux variétés da table
importantes. Pour le corossol il n’existe pas de nom de cultivar. L’article décrit les techniques culturales employées
pour la cerise des Antilles, la goyave et le corossol. Les autres fruits - anacarde, prunes mombin, tamarin,
chénette, prune de cythere, icaque et jujube - sont cultivés dans les jardins. La transformation se limite a la cerise
et ala goyave.

Resumen

Hay planes para aumentar la produccién de frutas en Barbados de manera a compensar la caida del mercado del
azicar que es el principal rubro agricola de exportacién en Barbados. Los fuertes vientos, la escasez de agua, y
los suelos calcdreos son los principales factores ecol6gicos que limitan la produccién de frutas. Otros factores
limitantes incluyen plagas y enfermedades tales como gorgojos, mosca blanca, fumagina, 4fidos, escamas en
acerolas y guayabas asf como anthracnosis y 4caros en guandbana. El mercadeo de frutas es manejado por
agencias nacionales y regionales; pequefios productores también lo hacen en pequeia escala. ‘Florida sweet’ y ‘B-
17’ son los principales cultivares de acerola en la isla. Numerosos cultivares locales de guayaba son cultivados
ademds de ‘Centeno Prolific’ y ‘Ruby supreme’, dos variedades de mesa importantes. No hay ningtin cultivar
denominado para la guandbana. Las précticas agronémicas para acerola, guayaba y guanédbana se destacan; otras
frutas tales como maraiion, ciruelas, tamarindo, mamén, jobo de la India, icaco y jujube se cultivan principalmente
en traspatios. El procesamiento a gran escala se limita a la acerola y la guayaba.
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Background 1.

Barbados lies within the humid tropics, its climate
being influenced by the north-east trade winds.
Precipitation, the most variable climate factor,
fluctuates annually, seasonally, as well as within the
island. .

Soils in Barbados are mainly limestone-derived and
many of them display vertisol properties. However,
in one area called the Scotland District, the soils have
a distinctly non-calcareous nature. These silky clays
are often slightly acid, but contamination by coral
colluvium often raises the pH above 7. )

The main export crop of Barbados is sugar cane, but
recent problems in marketing of this crop have
spurred a drive towards a diversification
programme. Fruit production has been cited as one
of the subsectors for increased development.
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11 Projects

The only formal programme which is being
expedited at the moment is the Fruit Development
Pro e. This pro e is funded primarily
by the government of Barbados with only a few
external inputs in the area of marketing.

1.2 Ecological Problems

1.21 Wind

High wind intensity affects production and quality
of fruits. The same conditions that induce rainfall
are often accompanied by strong winds. Some fruits
are susceptible to wind damage.

1.2.2 Rainfall
Few areas on the island offer possibilities for rainfed
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production, so complementary water is required for
good productivity. Whereas rainfall figures may
seemadequal:ewlmanannualtohhsquoted,the
distribution is often where the problem Les.

the dry months the rainfall drops below the level
required for nearly all of the crops. This combines
with high solar radiation and steady winds to place
trees under a lot of stress. Numerous young plants
are lost due to wind/drought stress. Most plants do
not perform well in the drier areas without strategic
irrigation. Other effects of rainfed planting have been
reduced growth and yield and poor quality fruit.

123 Soils

The calcareous nature of the soils poses a problem
for most fruit species but the appropriate chemicals
can be used to manage orchards under these
conditions. The main problem is the availability of
these chemicals. The inputs may also prove to be

QXPGBIVQ to growers.

The fact that many of the soils are vertisols
complicates the estimation of irrigation requirements.
The strong water retention capacity of such soils has
its implications for the type and frequency of
irrigation that is desirable. It is also likely that a
large portion of the moisture that enters the soil in
the drier months is not available to fruit trees. The
cracking nature of these soils may also damage the
roots of the trees and make them further unable to
extract water from the soil. This is an area which
seems worthy of some research.

13 Limiting Factors
13.1 Pests and Diseases

A range of pests and diseases affects fruit in
Barbados. Table 1 shows the main problems i
the major species. These pre-harvest problems have
been found to seriously affect the quality of fruit
and consequently, marketing. The variations in
quality that result are particularly limiting to export-
oriented production.

The problem in controlling these biological invaders
is often the lack of adequate spraying equipment.
Critical to solving this problem for commercial
orchards is the development of private spraying
units. The government provides this facility only on
a very limited basis.

13.2 Monkeys and Birds

These are a serious problem and are
very dhnftfigzltp?ots control. Susceptibility of fruit
varies depending on species, location and time of
year. Electrical fencing seems the only practical
way of controlling monkeys. The measures that
control birds in the orchard situation tend to be

very expensive.

Secnon 2— Country PaPers
Table 1: Main problems affecting production

Crop Factor Effect Control
Cherry Weevil Holes in fruit Chemical
Abortion in flowers
Holes in leaves
Whiteflies Discolouration of leaves Chemical
Leaf fall
Sooty mould Stress on trees
complex in dry season Chemical
Leaf curling in
Aphids young growth Chemical
Nets (small
Birds Heavy fruit loss scale)
Guava  Sooty mould Stress on plant
complex during dry months ~ Chemical
Cherry weevil Holes in fruit Chemical
Scales Reduced plant growth  Chemical
Birds and monkeys Loss of yield -
Sousop Wasp Holes in fruit Chemical
Death of young plant.
Snow scale  Poor appearance of fruit Chemical
Bronzing of leaves
Mites Bronzing of fruit Chemical
Anthracnose Post-harvest rot Chemical
Mice, bats Fruit damage -
Rats Fruit damage Chemical

133 Livestock Damage
The problem of damage by livestock has been a
serious constraint to fruit production, especially in
theestabhshmentphase.'l‘heu-amphnganddnewmg
of young plants can be devastating,
dryseasmwhenhntttesmaybeﬂtemlygma\
plants in the field. Recently the government has
undertaken the task of ing this problem and
the impounding of stray animals is being effected
on a daily basis. The accompanying fines to owners
of these strays seem to be acting as a deterrent. Fruit-
crop and other farmers have welcomed this
development and there seems to be resurging interest
in fruit-crop farming.

134 Praedial Larceny
The problem of praedial larceny, although very
serious in general, is not all that serious in crops
such as cherry, guava and soursop.
14 AreaPlanted

During the past decade there has been a significant
increase in the planting of cherry orchards. There has
also been an increase in soursop and guava plantings.
There seems to be a growing potential for crops such
as genip and golden apple and increased p
could be realized in the near future (table 2).
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Table 2: Current area of fruit planted in Barbados

Crop Commercial Backyard Government
(ha) (ha) (ha)
Cherry 62 38 62
Guava 28 28 25
Soursop 1.6 Undetermined —
Golden apple 0.6 21 0.6
Coconut 25 52 10
Genip 0.6 5 0.6
Carambola 1.8 Undetermined 1.6

1.4.1 Other Fruits

Cashew, dunks, fat pork and sea grape are very
important crops in as much as they are contributing
significantly to the incomes of small entrepreneurs.
These crops are mainly grown in the wild.

1.5 Seasonality of Production

.Production seasons can be seen in table 3.

Table 3: Crops and time of production

Crop Time of maturity
Carambola July-December
Cashew April-June
Coconut All year
Dunks November-February
Fat pork April-January
Golden apple September-January
Gooseberry June-January
Mammy apple March-June
Sea grape October-January
Soursop April-June/September-
December

Tamarind March-May

1.6 Markets

There are three main organizations involved in fruit
marketing. These are the Barbados Agricultural
Development and Marketing Corporation (BADMC),
the Agricultural Commodity Trading Company
(ACTCO) and the Caribbean Agricultural Trading
Company (CATCO).

The BADMC (formerly BMC) is a statutory board
and typically handles very little of the market (less
than 10%) but has played a major role in cherry
exports. ACTCO, which is the marketing arm of the
Barbados Agricultural Society, has been active in
purchasing and distributing non-sugar commodities.
Breadfruit has been exported to the United Kingdom
on a significant scale.

The processing plant which was in operation in the
late 1980s and early 1990s has not been functioning
recently. As a result it is more difficult for farmers
to sell crops such as cherry and guava.
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For ease of analysis and presentation a number of
markets are differentiated in this paper as each one
of these demands a specific treatment. The
distribution is as follows:

From farm to packing and processing:

There is little information on the volume of fruit
handled by processors and on the whole these
facilities are limited. The main problem at this
stage is a vicious circle which prevents the
development of agroprocessing, i.e. insufficient
fruit production causes processors to be unable to
develop and this precludes them from offering
contracts to farmers for the development of fruit
crops.

Little information on volumes is available. There
are imperfections in the market at the farmgate as
well as at the retail point. Buyers set the price at
the farm and again at the retail market.
Bargaining in the market-place is almost unheard
of, perhaps due to the limited amount of fruit
being available or maybe because sellers are not
close together in one market building. This
situation, however, gives way to more competitive
pricing when fruits are plentiful.

Public markets do not play a very significant role
in the market system of fresh produce. Very little
produce is sold from within these buildings. This
may be because many of the vendors, especially
of imported fruits, practice more aggressive
marketing in high traffic areas such as bus stands
and main streets. Consumers often have no need
to go to the market building. Also, within recent
times a larger amount of local fruits is being sold
in the bigger supermarkets.

The froblem of praedial larceny tends to
complicate the marketinﬁ process since stolen
fruits are sold at prices which bear no relation to
normal market prices. Another source of
competition for fruit vendors who concentrate on
local fruit is the trend towards the sale of
imported fruit such as grapes and apples. While
this activity has generated income to the persons
who sell them, the share of the consumers’
income which is spent on these fruits is no longer
available for purchasing local fruit.

From packing and processing to:
- Export
Exports of processed fruits are very small and
consist mainly of fruit flavourings and preserves.
Many of these exports are to (COM countries.

Export of cherry has been done on a significant
scale. The biggest problems facing these export
ventures has been maintaining volume in
significant quantities.

Most of the processed fruit is consumed locally.
The cherry fruit is not readily accepted for
processing because it is said the colour is not
suitable.

- Import
Imports of the crops that are being discussed in
this paper are negligible if they exist at all.
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2. Pre-production

2.1 Cultivar Selection
211 Cherry

The main cherry grown on the island is the West
Indian cherry. Two lines have been developed in
Florida over the years. These are the Florida Sweet
and the B-17. These have larger and juicier fruits but
they are pale red at maturity.

21.2 Guava

There are numerous local types of guava growing
across the island. The ratio of seed to edible
portion is very high and hence the economic value
is low. However, there are some very good table
cultivars, namely the Centeno Prolific and the
Ruby Supreme. These have very large fruits with
a low seed count.

2.1.3 Soursop
There are no named cultivars.

2.2 Propagation
2.2.1 Cherry

Propagation is by cuttings. Cuttings are taken from
trees producing a good quality fruit. These cuttings
are then rooted in a mist-house where temperature
and humidity are controlled. The success rate for
this type of propagation is very high.

222 Guava
Propagation is done in a similar manner to cherry.

2.2.3 Soursop

Propagation is by seed. The soursop wasp
(Bephratelloides paraguayensis), if not controlled might
cause other methods of propagation to be adopted.

2.3 Plant Demand and Supply

With the exception of large-scale commercial
plantings of cherry in the mid 1980s there has been
no great demand for these crops over the years. There
has, however, been numerous plantings in backyard
systems.

Plants are available throughout the year. If there
were a need for large volumes of plants a request
would have to be made so that the stock could be
raised to suit that demand.

3. Production Systems

3.1 Planting Distance

The plant spacings for various fruit trees are shown
in Table 4

SecTion 2— CouNTRY PAPERS

Table 4: Fruit tree crops and their spacings

Crop Within row (m)  Between rows (m)
Cherry 3 6
Guava 6 8
Soursop 6 8
Golden apple 10 10
Coconut 10 10
Genip 10 10
Tamarind 10 10

3.2 Crop Husbandry
3.21 Chenry

Incorporation of pen manure and a phosphate
fertilizer at planting is recommended. This is
especially important for suboptimal soils. If irrigation
is used, planting can be done any time of the year.

Pruning is done only when trees begin to block
pathways or sometimes for rejuvenation. For grafted
trees it is usually necessary to remove rootstock
shoots which can be very persistent.

Irrigation of cherry trees has not been deeply
researched in Barbados but on the basis of
observations on the phenology there are a few
important points to note. Watering must be done on
a cycle which matches the growth cycle of the crop.
The bearing cycle occurs over roughly a monthly
interval (from irrigation to harvest). In dry locations
harvesting can therefore be programmed by timing
irrigation.

Fertilizer (12-12-17+2; NPK+Mg) is used at a rate of
0.45 kg/tree/year. More recently there seems to be
a need to look more closely at phosphorus and
micronutrient applications for dry calcareous soils.

Few pests and diseases affect the cherry tree. The
main problems have been scale insects and the
remainder of the sooty mould complex. More
recently, the cherry weevil (Antomonas sp.) has
become a significant pest, especially affecting the
varieties introduced from Florida.

3.22 Guava
Planting is done in a similar manner to cherry.

Pruning is not practiced but this might be because
there are no large commercial orchards.

The guava plant seems to be very drought-tolerant
and irrigation is never applied. For large-scale
production, however, the benefits of irrigation should
be assessed.

Fertilizer (12-12-17+2) is used at a rate of 0.45 kg/
tree/year.
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The major pest and disease problems are the sooty
mould complex and the cherry weevil.

3.23 Soursop

Soursop is mainly cultivated in backyard systems
and as such its crop husbandry has not been fully
determined. At present, there is one large
commercial farm and a government unit where
the needs and problems of the crop can be better
observed.

Of immediate concern, however, is control of the
soursop wasp, Bephratelloides paraquayensis. This pest
after completing its cycle within the seed, tunnels
its way through the fruit.

3.24 Other Crops

Crops such as cashew, plum, tamarind, genip, golden
apple, fat pork and dunks are mainly grown in
backyard systems or in the wild. Cultural practices
are hardly associated with these crops.

3.3 Yields

3.3.1 Cherry

No accurate data on yields have been recorded.
However, an estimated average for 4-year-old trees
is 6500 kg/ha per year.

3.3.2 Guava
No yield figures have been determined.

3.3.3 Soursop

Average production from 3-year-old trees is 3500-
4500 kg/ha per year.

3.3.4 Other Crops

Other fruit crops are usually very productive but
because of the system of planting, harvesting and
selling no yield data are available.

4. Harvesting

There are no mechanized harvesting systems in use.
Harvesting is done mainly by handpicking or by
using a pole and bag.

Maturity is usually detected by personal
judgement based on experience. Cherries are
harvested when the colour changes from green to
light red. Guavas are harvested when mature green
or yellow. Soursops are harvested when the spines
open out.
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5. Post-harvest Handling

5.1 Transportation from Field to Packhouse

This is more appropriate for cherries. Cherries are
harvested and placed in 5-gallon meat pails. These
are then transported to the pack-house on trucks.

For the other crops, the containers are often nothing
more than the commonly available utensils such as
buckets and bags.

5.2 Packhouse Operation

Cherry and soursop are probably the only crops that
have been exported as fresh fruit. The cherries are
usually washed and graded and placed in white pails
for export. Soursops are graded and wrapped in
paper and placed in cardboard boxes for export.

Fruits that are sent to the agroprocessing plant or to
small-scale processors are usually carried in almost
any type of container.

5.3 Rejection Rate and Causes

Rejection rates for produce that is exported could
not be determined. The main causes of rejection
could be blemishes and bruising.

Rejeétion on the local market is usually because of
pest damage and bruising.

6. Processing

Large-scale processing is mainly done for cherry and
guava. Up until recently cherry and guava have been
processed into pulp by the agroprocessing plant and
sold to the Pine Hill Dairy where it is manufactured
into juices and drinks.

Small-scale operators usually process a significant
amount of cherry and guava into jellies and jams,
mainly for local use but some has been exported.

7. Marketing

71 Markets, Demand, Supply, Potential,
Channels

There is a local demand for most of these crops as
fresh fruit.

There is a rising demand for fruit on markets in the
United Kingdom, Holland, the United States of
America and Canada. The greatest potential seems
to be for cherry, soursop, genip and golden apple.
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BRITISH VIRGIN ISLANDS

ARONA FAHIE-FORBES
MINISTRY OF AGRICULTURE

Abstract

The main objective of an ongoing fruit tree project in the British Virgin Islands (BVI) is to establish 4u na ot
assorted fruit trees over a 5-year period. The project commenced in 1990 with 17 participating farmers. Factors
affecting production of soursop, cashew, West Indian cherry, golden apple and other minor fruits in the BVI are
low rainfall, poor fruit set, and soils which are shallow, generally stony, with a varying reaction from slightly
acidic (pH 6.5) to strongly alkaline (pH 8.8). These minor fruits are marketed locally with peak demand outweighing
supply. There are no exports of these minor fruits and no large-scale processing takes place. Cultural practices
for the production of these minor fruits in the BVI are described.

Résumé

Dans les Iles Vierges britanniques (BVI) il existe un projet d’établissement de 40 ha de fruits divers sur une
période de 5 ans. Ce projet a débuté en 1990 avec 17 agriculteurs. Plusieurs facteurs écologiques affectent la
production de corossol, anacarde, cerise des Antilles, prune de cythére et autres fruits mineurs: pluviosité réduite,
faible mise a fruits, sols généralement pierreux, peu profonds dont le pH varie de légérement acide (6,5) a
fortement alcalin (8,8). Ces fruits mineurs sont commercialisés localement; en périodes de forte demande
I'approvisionnement ne peut étre assuré. Il n'y a pas d’exportations et pas de transformation non plus. Les
techniques culturales employées pour ces fruits mineurs dans les BVI sont décrites dans 1'exposé.

Resumen

El objetivo principal de un presente proyecto de frutas es el establecimiento de 40 hectéreas de varias especies
durante un perfodo de 5 afios. El proyecto comenz6 en 1990 con la participacion de 17 granjeros. Los factores
ecol6gicos que afectan la guandbana, el mararion, la acerola, el jobo de la India y otras frutas menores en las Islas
Virgenes britdnicas (BVI) son la escasez de lluvia, el bajo cuajo de frutas, y los suelos poco profundos, generalmente
pedregosos, de pH poco acido (6.5) a fuertemente alcalino (8.8). Estas frutas ménores se comercializan localmente
y en periodo de fuerte demanda el suministro no es suficiente. No existe ninguna exportacién y ningin
procesamiento importante ocurre. El articulo describe las précticas culturales usadas en la produccién de estas

frutas ménores en el BVI.

1. Generaiities

1.1 Projects

The objective of an on-going fruit tree project is to
establish 40 ha of assorted fruit trees over a 5-year
period. The project commenced in 1990 with
approximately 17 farmers participating. The size of
each plot ranges from as low as 0.05 to 0.2 ha of
trees. To date a total of approximately 20 ha have
been planted but only about 17 ha have become
established.

1.2 Ecological Problems

The ecological factors affecting soursop, cashew,
West Indian cherry, golden apple and other minor
fruits are:

— Low rainfall

— Poor fruit set due to wind blowing blossoms and
leaves off the trees

— The surface soil is very shallow (15-45 cm),
generally stony, friable, well-drained with a range
in reaction from slightly acid (pH 6.5) to strongly
alkaline (pH 8.8)

1.3 Area Planted

The area planted under fruit tree crops is not known.
They are widely grown and scattered throughout
the islands. The fruit tree project has approximately
0.6 ha under fruit trees.

1.4 Production Costs and Returns

Since fruit tree crops are scattered throughout the
islands, no estimates of production costs and returns
have been made.

1.5 Seasonality of Production

Soursop can be produced all year round

Cashew: The main season is April-July

West Indian cherry can be produced all year round
Golden apple: The main season is May-August
Other minor fruits: There is some production
throughout the year of guava, tamarind and plum.

1.6 Main Markets, Demand and Supply

These fruits are marketed locally to supermarkets
and hotels. Usually peak demand far outweighs

supply.

2. Pre-production

2.1 Cultivar Selection

For cashew, yellow and red cultivars have been
selected. No work has been done on other fruit crops
to find out the different cultivars that are grown.

2.2 Propagation

Most of the fruit trees are propagated by seed in
seedlineg hine and then transplanted to potting bags.
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West Indian cherry is propagated from stem cuttings
or by air-layering.

About 10% of cashew plants die back during the
period between germination and transplanting into
bags. The tip dies back and this infection moves
throughout the plant very quickly resulting in death.
There is no problem with the other fruit-tree
rootstocks.

2.3 Plant Demand and Supply

During the production season fruit trees are in great
demand but the supply is limited due to trees being
scattered throughout the islands. There are no
distribution problems.

3. Production Systems

3.1 Planting Methods and Planting Distance

In the fruit tree project the area is generally lined
out at the recommended spacing of 6 m x 6 m. The
area within the immediate vicinity is cleared, leaving
the other trees in the area to act as wind-breaks and
prevent excessive soil erosion. The holes are normally
dug at 60 cm x 60 cm x 60 cm with a pickaxe, hoe
pick or a small-bucket backhoe. Organic manure,
compost or Promix is mixed with topsoil and then
incorporated in the hole to a depth of about 15 cm
before planting the fruit-trees. These holes are
prepared well in advance of the planting. One tree
is planted per hole.

3.2 Crop Husbandry
3.2.1 Fertilization

The trees in the fruit tree project are at the non-
bearing stage. A complete fertilizer application of
about one and a half handfuls per tree is given at
planting. This is repeated three times per year at the
convenience of the department of agriculture. A
nematicide (Mocap) is also used as a protective
measure against grubs in the soil. Periodic spraying
is done and applications of foliar micronutrient
sprays are made when necessary.

3.2.2 Weed Control

Monthly manual cutlassing of the drip-circle to keep
it weed-free is carried out. In some instances if the
participant has small stock, the area is grazed but
the fruit trees are individually protected with a fence.

3.2.3 Pest Control

Periodic sprays of insecticides, fungicides and
scalicides are used at the rates recommended by the
fruit-tree division. Pruning is carried out at the same
time.
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3.24 Irrigation

A drip irrigation system has been set up by the
department of agriculture on each of the participants’
plots in the fruit tree project. One of the criteria for
joining the project is that the participant must have
water readily available for irrigating the fruit-trees.

3.3 Yield

Yields have not been determined as yet since the
fruit-trees in the project are still at the non-bearing
stage. There are no records in the project on the
yield of these fruit-trees.

34 Causes, Effects and Control of Factors
Affecting Production

For the existing bearing trees which are scattered
throughout the islands, inadequate pruning causes
tall growth. This hampers management of harvesting
and spraying. Poor cultural practices result in
increased diseases and pests which readily destroy
the crop.

4, Harvesting

Fruits are harvested manually either by hand-picking
and throwing the fruit to someone on the ground,
or by using a picker which is made from different
types of material. The main techniques used to
determine the maturity of the fruits are firmness of
the fruit, feeling, colour, stem judgement and sight.

Problems at harvesting include:

— Most of the fruits are borne on thin branches
which can be easily broken when stepped upon
— Labour is expensive

5. Marketing

No fruits are exported due to the limited supply
within the islands. They are used and sold locally.
No processing on a large scale is being done, but
housewives stew various types of these fruits and
use them in making pastries, pies, jams and jellies
for the family and also for sale to the public.

There is one processing unit that makes drinks from
these fruits which are exported throughout the
Caribbean.

5.1 Prices

Price competition is common when the supply is
greater than the demand. Locally grown foods could
have great potential if there were a steady supply at
a reasonable price. Advertising is done individually.
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POTTER BRUNO
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Abstract

Soursop, West Indian cherry, guava, sapodilla, plum, tamarind, golden apple, cashew and carambola are all
minor crops in Dominica. They are mainly cultivated in small, dispersed areas. These fruits are mainly sold on
the local market which is increasing due to an increasing tourist market. The main limiting factors of production
for these crops are insect pests: fruit boring wasp in soursop and fruit fly in guava and West Indian cherry. No
organized control system is being implemented. Processing is mainly by the cottage industry: fruits are processed
into jams, jellies, nectars, syrups, and juices. Currently the supply of tamarind juice cannot meet the demand.

Résumé

Corossol, cerise des Antilles, goyave, sapotille, prunes mombin, tamarin, prune de cythére, anacarde et carambole
sont tous des fruits mineurs a la Dominique. Ils sont cultivés généralement en forme trés dispersée, sur de petites
parcelles. Ces fruits sont surtout vendus sur le marché local lequel s’accroit & cause du développement du
tourisme. Les insectes constituent les principaux facteurs limitants: charangon du corossol et mouches des fruits
sur cerise et goyave. Aucun systéme de contrdle n’a été mis en place. La transformation se fait au niveau de
petites industries artisanales, principalement sous forme de confitures, gelées, nectars, sirops et jus. Actuellement
la production de jus de tamarin ne suffit pas a couvrir les besoins.

Resumen

Acerola, guayaba, nispero, ciruela, tamarindo, jobo de la India, marafion y carambola se consideran frutas
ménores en Dominica. Se cultivan principalmente en pequerias 4reas dispersas. Las frutas se venden sobre todo
en el mercado local el cual esta aumentando debido a la creciente actividad turistica. El principal factor que
limita la produccién es la presencia de insectos: avispas perforadoras de la guandnaba y moscas de la fruta en
guayabas y acerolas. No existe ningiin sistema de control organizado. El procesamiento es principalmente de
tipo artesanal; se procesan frutas en mermeladas, jaleas, néctares, jarabes, y jugos. Actualmente la produccién
local de jugo de tamarindo no puede suplir la demanda.

Background

Soursop, West Indian cherry, gauva, sapodilla,
plum, tamarind, golden apple, cashew and
carambola are minor crops in Dominica. Minor, not
only in terms of acreage, but more importantly,
minor in terms of the income generated. However,
this is due partially to the ministry of agriculture’s
emphasis on traditional crops. It seems that this
has begun to change, and rapidly so, because of
the growing tourism industry.

Generally, there is a need to look more closely at
the ‘minor’ crops as a means of generating income.
Breadfruit (for example) has tremendous potential
for export to the extra-regional market. However,
very little or no emphasis is being placed on the
crop from the ministry point of view. A pruning
programme would make harvesting much more
economical, considering that at harvest 30-50% of
the crop is lost through damage.

All the minor crops will be dealt with in a general
way and where special note is to be made on some
aspects of any particular crop, it shall be done.

1. Generalities

1.1 Projects

There is no current project for any of the crops. The
last project, which ended in 1991, established 1.7 ha
of soursop. In this project, emphasis was placed on
spices, not on the fruits.

1.2 Ecological Problems

The establishment of fruit crops is small and largely
dispersed. The major problems are the fruit boring
wasp in soursop and fruit fly in guava and West
Indian cherry.

1.3 Area Planted and Value

No figures are available for the area planted except
for soursop which is estimated to cover 4-5 ha.
Guava is a common crop in many backyards and in
many places; it grows wild or as a weed. It accounts
for approximately 10 ha of land surface and is closely
associated with cattle pastures. The value of these
establishments is not known.
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14 Production Costs and Returns
There are no available production costs.

1.5 Seasonality

Many of these crops produce year-round, with
almost all having a main crop. This varies with
ecology; at higher altitudes, bearing/fruiting may
be restricted to one season a year. For most of the
crops, the main bearing season is from June to
September, while December to April is the minor
season.

1.6 Main Markets

The fresh fruit market uses these crops as fresh fruits
and for juice. This is a steadily growing market,
especially with the growing tourism industry.

Processing of fruits (mainly guava and tamarind) is
done by a local firm (Bello). Fruits are processed
into jams, jellies, syrups, nectars, juices and in the
case of tamarind, candy balls.

2. Pre-production

2.1 Cultivar Selection

Generally, there are no selected cultivars except for
West Indian cherry and guava where size is the main
criterion for selection. Under the TFSP programme,
the soursop selected was mainly based on sweetness;
it came from Grenada.

2.2 Propagation of Rootstock and Related
Problems

Propagation is usually either by seed, or for cherry
and guava, by marcotting. Hence there are no
rootstock problems.

2.3 Plant Demand and Supply

See Appendix I.

3. Production System

Appendix I shows the area where the plants are
produced and the respective amounts. It also gives
the ministry’s recommended planting distances and
quantity per ha.

3.1 Crop Husbandry

No specific crop husbandry programme is followed.
However, fertilizing and weed control is practiced
mainly because these crops are either established in
backyards or intercropped with a traditional crop.

3.2 Yields
There is no information available on yields.
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3.3 Causes, Effects and Control of Factors
Affecting Production

The main factor affecting production is insect pests,
attacking soursop, guava and West Indian cherry.
These pests (see section 1.2) make many fruits
unmarketable. However, no organized control
system is being implemented.

4. Harvesting

Harvesting is done manually. No tools are used other
than a long stick with a bag attached to one end.
This is locally called a ‘cali’.

Maturity index is established purely by visual
appearance. Harvesting is mainly for the fresh fruit
market, so the mature stage is used as a criterion.

For this type of operation there are few harvesting
problems, mainly the height of the trees in most cases
and the denseness of cherry trees. In tamarinds, the
fruits are difficult to obtain and most people harvest
tamarinds when they fall to the ground.

5. Post-harvest Handling

5.1 Transportation from Field to Packhouse

No packhouse is involved in Dominica and this
section may more appropriately be termed ‘field to
home’. Transportation is by head, using containers
such as pails, baskets etc., or by pick-up trucks.

5.2 Rejection Rate

Rejection is mainly based on appearance. Bruising,
wounds and pest infestation (e.g. fruit fly) are the
main causes.

6. Processing

Processing is mainly by cottage industry, ‘Bello’
being the only brand name. Fruits are processed into
jams, jellies, nectars, syrups, juices and candy balls.
Tamarind juice production is not enough to satisfy
local demand.

Information on the volume of processed products is
not available. However, supply is lower than
demand, especially for tamarind.

7. Marketing

7.1 Markets, Demand, Supply, Potential, Channels

There is a reasonable local demand for many of the
crops dealt with here, especially so in the restau-
rants as most of them make excellent juices. For most
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of the crops, demand still exceeds supply and hence
there is potential for small expansion, especially for
tamarind. The products are sold as either fresh fruits
or in the processed form in the market place, super-
markets, by roadside vendors, and in restaurants.

7.2 Price
Most juices sell for between EC$1.50 and $3.00 a

Secrion 2— COuNTRY PAPERS

glass, depending on size. Fresh fruits sell for between
EC$1.10 and $4.40/kg depending on availability.

7.3 Advertising

Any advertising that is done is geared towards the
tourists as most locals expect to find a range of these
products (especially the juices) at restaurants and
supermarkets.

Appendix I

Distribution of fruit tree plants from the Ministry of Agriculture’s propagation stations
in Dominica, 1993/1994

Hills- W/ford  Grand Ports- Botanic Planting  Average  Est.areato
Crop Borough Hill Bay LaPlaine mouth  Gardens  Total distance No. of be planted
(m) plants/ha (ha)
Soursop 1,000 1,000 500 100 220 200 3,020 3.6x36 772 4
Sugarapple 500 600 200 100 240 100 1,740 3x3 1,110 1.6
W.L cherry 200 300 — — 600 — 1,100 42x42 567 20
Sapodilla 240 —_ —_ - - 240 75x75 178 16
Carambola - -— — - —_— - - - - 28
Guava 200 - —_ — 500 — 700 45x45 483 16
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Abstract

Grenada has no major problems associated with the ecology needed for growing tropical fruit crops. A government
programme which aims at establishing non-traditional fruit-trees in pure stands is ongoing. About 80 ha in
Grenada is under soursop, cashew, West Indian cherry, golden apple and other minor fruits; 95% of which is not
grown in fruit orchards. An overview of the production systems with some details on propagation; spacing and
harvesting is rrovided in addition to post-harvest handling, processing, and marketing systems, for soursop,
cashew, West Indian cherry, golden apple, guava, sapodilla, tamarind and plums.

Résumé

L’environnement écologique de Grenade lui autorise de cultiver différents fruits tropicaux sans problémes majeurs.
Le gouvernement a mis actuellement en oeuvre un programme de diversification agricole reposant sur
I'établissement d’arbres fruitiers non-traditionnels en culture pure. En effet, les superficies en Corrosol, Anacarde,
Cerise des Antilles, Prune de cythére et autres fruits mineurs représentent environ 80 ha au total, 95% n’étant pas
en culture pure. Une revue des systémes de production avec des détails concernant les méthodes de propagation,
I'espacement et la récolte, des techniques de conservation et de transformation et des systtmes de mise en
marché est présentée pour les fruits suivants: Corrosol, Anacarde, Cerise des Antilles, Prune de Cythere, Goyave,
Sapotille, Tamarin et Prune des Antilles.

Resumen

Grenada no tiene problemas asociadas con las condiciones ecolégicas para el cultivo de frutales tropicales. El
gobierno tiene un programa que estd dirigido al establecimiento de drboles frutales no tradicionales. Grenada
tiene alrededor de 80 ha de frutales, conformadas por guanabana, marafion, semeruco, jobo de la india y otros
frutales menores, pero 95% de estos frutales no estan plantados en un huerto, sino como 4rboles individuales. En
éste trabajo,se provee un vision general del sistema de produccién con detalles propagacién, distancia de siembra
y cosecha; ademas de postcosecha, procesamiento y mercadeo para guanabana, maraiion, semeruco, jobo de la
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india, guayaba, nispero, tamarindo y ciruelas.

Background

There are no current fruit projects being implemented
in Grenada. The government, however, is continuing
its developmental orchard programme which began
in 1986 and aims at establishing non-traditional fruit-
trees in pure stands.

Grenada is blessed by the absence of major problems
associated with the ecology needed for growing
tropical fruit crops.

About 80 ha is under soursop, cashew, West Indian
cherry, golden apple and other minor fruits — 95%
of which is not grown in fruit orchards.

1. SOURSOP

1.1. Generalities

Presently, there are 20-25 ha planted in this crop
which is grown in backyards and in cocoa fields.

The peak period of harvesting runs form October to
February, with a minor crop in May to June.

Fruits are exported mainly to Trinidad and Tobago,
Holland, the UK and Canada. The local market is
small and its demands are met, unlike those of the
export markets.
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1.2. Pre-production

Seedlings made up most of the soursop population
until 1985 when a selection was made by Messrs
Beddoe and Burris for high sugar content among
other highly desirable characteristics. ‘Burris’ is
the main type propagated along with a few acid

types.

Propagation is by stem cuttings and seed. Patch
budding has been successfully introduced recently.

Plant demand is adequately met and no problems
are foreseen.

1.3. Production Systems

Plants are spaced 3.6 m x 3.6 m and planted with
triple superphosphate (in the hole); every 4 months
after a top-dressing of NPK fertilizer is given. Bearing
trees are fertilized towards the end of the rainy
season (November) and the second application is
given at the beginning of the rains (June); a
compound fertilizer is used.

Trees begin fruiting 12-14 months after planting,
yielding 15-20 fruits per tree in one year, with one
fruit weighing an average of 1.4 kg.

Fruit quality in the field is affected by the presence
of scales, mealybugs and a beetle which causes
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malformation of the fruit, however, this damage is
only superficial.

1.4. Harvesting

Harvesting is done with the aid of a bag attached to
a bamboo pole (bazaar) which facilitates picking the
fruit from the ground.

Fruit maturity is determined when the colour of the
fruit changes from a dark green to a brighter green,
and when the spines are less rigid and further apart
on the fruit.

The main problem associated with harvesting is the
presence of black ‘stinging’ ants which causes
discomfort to the harvesters.

1.5. Post-harvest Handling

From the field, fruits are placed in a variety of
containers for carrying to the packhouse, ranging
from fertilizer bags to plastic buckets and field
boxes. They are transferred to plastic field crates or
directly to the back of a truck. Bruising occurs mostly
during field to farm-gate transportation, and the field
heat retained in the fruit in the absence of
refrigerated vehicles to carry fruit to the packhouse
promotes ripening before arrival at the overseas
destination.

At the packhouse, fruits are sorted, peduncles
trimmed, and then brushed to remove mealybugs
before packing them into cardboard cartons for the
extra-regional markets. Fruits are rejected mainly for
immaturity, bruising and high incidence of pests.

No post-harvest techniques are done on fruit
destined for the regional market. They are just
transferred into wooden crates, cocoa baskets, or
cardboard boxes at the packhouse and then
transported to the seaports where they are loaded
onto schooners. Bad packaging material and the heat
from the hold of the schooners, results in a high
percentage of fruits being unmarketable because they
are either overripe or squashed.

1.6. Shipping

Air transportation is used for fruit destined for the
extra-regional markets. With refrigerated cargo space
being very expensive or non-existent on the
passenger airplanes that travel out of Grenada,
inadequate space is still a problem. Mixing with
different crops (e.g. hot peppers) may result in an
entire shipment of soursop arriving overripe at its
destination.

1.7. Processing

A small amount of processing is done with ripe fruit
supplying the local market for milk shakes, ice-cream
and cordials.

SecTion 2— CouNTRY PAPERS

Farmers mainly focus production on mature green
fruit for the export markets, thus making ripe fruit
for processing a scarce commodity.

1.8. Marketing

Fruit is sold at the farm-gate at approximately EC$1
per fruit. More than 12,000 kg of fruit were exported
last year.

2. CASHEW

2.1. Generalities
About 4 ha of land is under cashew cultivation
centered mainly on the east coast of the island.

Fruits mature during the drier months (February to
March), and the nuts are collected to supply the local
market, where they fetch a good price.

2.2. Pre-production
No known varieties are present on the island, therefore
large, healthy nuts are selected for propagation.

Seeds selected are used as planting material. No
problems are experienced either in propagation or
distribution of cashew plants.

2.3. Production System
Seedlings are planted 9 m X 9 m with pen manure
added to the hole if possible.

Plants are fertilized twice a year, at the beginning of
the rainy season and at the end of the rainy season.
Young plants are hand-weeded within the drip-circle
and, like the older trees, a contact herbicide is used
outside the drip-circle area.

Each tree yields about 20-25 kg of nuts per year. No
problems affect production and quality of nuts in
the field.

2.4. Harvesting

Harvesting involves collection of ripe fallen fruit on
the ground.

2.5. Post-harvest Handling

Fruits are put in bags or buckets and carried out of
the field where the nuts are separated from the fruits.
Nuts are dried and the fruits are discarded. No
sorting or grading occurs. Nuts are stored after
drying until the farmer can sell them.

2.6. Shipping

Cashew nuts are sold locally.

2.7. Processing
Processing is done on a small scale as a cottage
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industry. The nuts are roasted on an open fire, then
the shells are removed. The nuts are then placed in
unlabelled bottles.

There is no grading system and whole nuts, halves
and broken pieces, can be found in the same bottle.

2.8. Marketing

Bottles of nuts are sold in supermarkets and on the
sidewalk markets. A 12-0z (340 ml) bottle is sold for
EC$12 and is in high demand.

Nuts sorted into various grades and put into labelled
plastic packaging would most certainly compete with
the quality of product on the market at present.

3. WEST INDIAN CHERRY

3.1. Generalities

West Indian cherry occupies a total of 4 ha of land
in Grenada. It is mainly a backyard crop and has
recently become an important crop in school gardens.
There are no factors limiting the expansion of this
crop. The main ripening season is around July with
a minor one in September.

Fruits are sold locally mainly to housewives; some
restaurants may serve fresh cherry juice when fruits
are available.

3.2. Pre-production

‘Florida Sweet’, ‘Jumbo’ and a Puerto Rican selection
are the cultivars being propagated for fresh fruit and
juice respectively.

Cherry trees are propagated successfully by stem
cuttings.

Plants are adequately supplied, sometimes with more
plants available than the demand.

3.3. Production Systems

Plants are spaced at a distance of 4.5 m x 4.5 m. At
the end of May, 85 g of NPK fertilizer is given to
each plant, and a second application is done at the
end of November or early December. Weed control
is either done manually or with the use of Gramox-
one. No pruning or spraying is practised and a tree
can produce 15 kg of fresh fruit in a year.

Pests affecting fruit quality in the field include scales,
whiteflies, aphids, sooty mould and millipedes.
3.4. Harvesting

Harvesting is done both by hand-picking, or with
the aid of a short bamboo pole with a small denim
or jute bag attached.
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Fruits are picked when their colour changes from
green to red; however green and ripe fruits are
sometimes close together and green fruit may be
harvested when using a picker. Ants also pose a
problem during harvesting.

3.5. Post-harvest Handling

Fruits are transported from the field in plastic
buckets or field boxes. Farmers sort fruits before
selling to supermarkets and restaurants.

Rejection of fruits is due mainly to overripe fruit that
has been squashed, mealybug and millipede damage.

3.6. Marketing

There is great potential for this crop due to its rich
source of vitamin C. However, a lot of promotion
has to be done to encourage farmers to plant more
trees and consumers to appreciate the fruit for its
nutritive value.

4. GOLDEN APPLE

4.1. Generalities

Due to the high humidity experienced where most
golden apple is grown, anthracnose poses a problem
during the rainy season. It is also observed that in the
middle belt with an average annual rainfall of 2000
mm and an altitude of 150 m above sea level, fruits are
smaller in size and experience fewer disease problems.

At present, about 16 ha of land is under golden apple
cultivation throughout Grenada. Most are planted
as shade for cocoa, or as an intercrop in the nutmeg-
cocoa-banana mix common to the island.

The fruit begins to mature from August to
November, peaking in September/October.
However, early-bearing trees can start as early as
July, with late-bearing trees not until January.

Golden apple is exported mainly to the USA and
Trinidad and Tobago. The crop has become the
second most important non-traditional one exported
from Grenada (mango is first). Demands of markets
are met during peak periods of production.

4.2. Pre-production

Most of the golden apple trees came from seeds of
non-selected sources; others were from stem cuttings
of trees selected for fruit size and pest tolerance.
Recently, after studies were done, IICA selected five
trees out of a pre-selection of 30. These selections
were made due to their outstanding qualities: high
yield, large fruit size, tolerance to major pests and
small seed to pulp ratio.

Golden apple is propagated mainly by seed,
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however, stem cuttings have been done and
grafting is being experimented on at present. This is
done with the aim of lowering the height by using
dwarf golden apple trees as rootstock and as an
interstock.

Most farmers use seedlings from underneath their
own mature trees, selecting for high yield and large
fruit size, thus making the demands for plants from
the propagation station low and easily met.

4.3. Production System

Golden apple trees are planted 9 m x 9 m. Most
trees are fertilized when the intercrop(s) is fertilized.
Yields are an average of 450 kg per tree per year.

Weed control is done using a contact herbicide or
manually when trees are intercropped. No spraying
or other cultural practices are done.

Mites, scales and sooty mould affect the exterior of
the fruits thus lowering it appearance, while
anthracnose, gummosis and a bacterial spot make
the fruit unattractive both on the exterior as well as
in the interior. No control measures are taken.

4.4. Harvesting

Harvesting is done by someone climbing the main
trunk of the tree and picking with the aid of a
fertilizer bag attached to a bamboo pole with a metal
ring (commonly called a ‘bazaar’). Each cluster of
fruit picked is transferred to another bag attached to
a long rope which, when full, is lowered to the
ground. The fruits are then placed into crates or
fertilizer bags.

Maturity is based on flesh, and later, skin colour.
On maturity, flesh colour changes from pale green
to cream and on ripening to yellow. Skin colour
moves from deep green to pale green on maturity,
to a golden yellow at ripening.

Mature green fruits are required by most importers
and harvesters sample fruit to test for flesh colour.
Problems are encountered, however, because one
cluster of fruit may have fruits in various stages of
maturity. The ‘bazaar’ is not designed for picking
individual fruits, but clusters, and thus many
immature fruits may be rejected on a farmer’s
holding after being harvested.

4.5. Post-harvest Handling

Golden apples are put into jute and fertilizer bags
as well as plastic field boxes and transported in
uncovered trucks. In some cases the fruit is emptied
out onto the back of the truck.

Field heat is increased by fruit being exposed to the
sun during transportation, and nylon bags bruise
the fruit lowering its quality and price.
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At the packhouse, fruit is washed with a soft cloth
to remove sooty mould, using water to which
chlorine has been added.

Fruits are then sorted to remove the undesirables
and then packed into 18-kg cartons.

Fruits are rejected mainly because of a black fruit
spot, small or immature fruit and over-mature or
ripe fruit.

4.6. Marketing

Golden apple is exported to Trinidad and Tobago,
USA, (New York, Boston, Miami), Canada (Toronto),
Holland and the UK. The fruit is aimed at ethnic
groups which are not projected to increase in the
near future, thus it is necessary to seek new markets.
With the help of advertisement, greater demand for
the product can be made.

Fruits are sold for an average of US$0.88/kg, while
farmers receive an average of EC$ 0.66/kg. In 1992,
0.6 million kg of fruit were exported.

5. GUAVA

5.1. Generalities

Twenty to twenty-five hectares of land is under
guava, most of which was not planted but grow
wild, especially along the island’s west coast.

Fruits ripen around January/February and then the
main crop comes later during the months of
September and October.

Small quantities are sold on the local market as fresh
fruit, while some is used in the cottage industries. The
majority of fruit, however, is left to rot in the field.

5.2. Pre-production

The only named cultivar ‘Centeno Prolific’ or ‘Acid
Pink’, along with sweet types, is propagated by stem
cuttings, and planted mainly in backyards. Fruits
are large, some are pink-fleshed and others are white-
fleshed.

Plant demands are easily supplied and there are no
problems related with deficits or distribution.

5.3. Production System

Guavas are planted 5.5 m x 5.5 m. Plants are not
fertilized and may receive nutrition only if they are
intercropped with a traditional crop. Weed control
is done manually, if at all.

A mature guava tree yields an average of 20 kg
per year. There is a fruit rot which develops as
the fruit develops. Thrips do superficial damage
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giving the fruit a brown colour, thus reducing its
quality. No control measures are taken for these
problems.

5.4. Harvesting

Picking of ripe fruit is done with the aid of a short
‘bazaar’ as used for cherries, or they are prodded
with a bamboo pole, and caught before they fall to
the ground. Most of the fruit used for processing,
however, is collected after falling to the ground.
Fruits turn yellow on maturing so no problems are
faced by picking immature fruit.

5.5. Post-harvest Handling

Fruits are transported from the field in plastic
buckets or baskets and overripe fruit may be
squashed.

Before processing , fruits are sorted and bird and
insect damaged fruit, spotted fruit and squashed fruit
are rejected.

5.6. Processing

Fruits are processed into cheese, jams, jellies, juices
and nectars which are sold in good quantities in
supermarkets throughout the island. These conserves
are made by one commercial processor and many
small home industries.

6. SAPODILLA

6.1. Generalities

Sapodilla covers an area of about 8 ha. The trees are
scattered throughout the middle and lower belts of
the island and are mainly found in cocoa cultivations.
Fruits come into maturity during the drier months
of February to March, and are exported mainly to
Trinidad and Tobago, with a small quantity reaching
the UK market.

6.2. Pre-production

Following a fruit competition, CARDI selected
‘Kathleen’ as a large heart-shaped fruit, high in
sugar content and having no grittiness or latex in
the pulp.

Plants are grafted on to unselected seedlings and
the government-operated nursery adequately
supplies the demand for sapodilla plants.

6.3. Production System

Sapodilla trees are planted at 9 m x 9 m. Fertilization
and weed control are not practised for them
specifically, but are done when sapodilla plants are
intercropped with cocoa. A mature sapodilla tree
can produce about 13 kg per year. No problems affect
the quality of the fruit while in the field.
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6.4. Harvesting

Fruits are harvested by someone climbing to the main
branches of trees and with the aid of a fertilizer bag
attached to a bamboo pole (‘bazaar’) picking the fruit
which is put into a fertilizer bag. The bag is lowered
to the ground with the aid of a rope when full.

Fruits beginning to ripen and falling to the ground,
indicates that most fruits are mature, and the larger
fruits are then harvested. Change in fruit colour is
not used as an index to maturity due to the presence
of a brown ‘dust’ which adheres to the fruit making
it difficult to observe colour change. Therefore,
immature fruits may be picked from a tree bearing
large fruit.

6.5. Post-harvest Handling

Fertilizer bags are used to transport fruit from the
field; the bags are then loaded on to small trucks.

Fruits for the regional market are not washed, but
grading is done. Fruits may be rejected for being
immature, overripe, damaged by birds or mechani-
cally damaged.

Fruits destined for the extra-regional market are
washed and sorted. Rejects are mainly due to latex
staining and bruising, a preliminary grading having
been done in the field.

The UK market requires fruit to be packed into
cartons, whereas fruits arriving in Trinidad may
be in cocoa -baskets, wooden crates or cardboard
boxes.

6.6. Shipping

Fruits are shipped by air and arrive in the UK in
good condition. However, regional destined fruits,
due to the heat from the schooners' engines, arrive
in Trinidad overripe and squashed, thus lowering
profits to be made by the hucksters.

The markets are not adequately supplied and efforts
should be made to lower the loss of fruit experienced
by poor post-harvest handling, packaging and
transportation in the regional trade.

6.7. Marketing

Farmers sell their fruit for EC$40 per crate. Over
3000 kg of fruit were exported during 1992.

7. TAMARIND

7.1. Generalities

Tamarind accounts for about 4 ha of land in Grenada,
and is not cultivated as a crop. The established trees
are scattered around the coastal areas and were not
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planted but propagated by seeds transported
involuntarily by humans and animals.

Fruits are exported mainly to Trinidad and the USA,
where demands for the crop are not adequately met.

7.2. Pre-production

There are no known types of tamarind in Grenada
and fruits are referred to a ‘less acid’ and ‘acids’ types.
At present, anyone desiring a tamarind plant will
plant a seed or seedling found under a mature tree.

7.3. Production System

There is no production system developed for this
fruit. If located among commercially grown plants,
the trees would benefit from any cultural practices
done. A mature tree may produce 45 kg in a year.
No problems are observed in the field which reduce
fruit production and quality.

7.4. Harvesting

Harvesting is done by hand-picking ripe fruit off
the tree and collecting ripe fallen fruit off the ground.

Fruits are picked when the pod colour changes from
green to pale yellow to rust brown. It may be difficult
to ascertain the stage of development of fruits on
the tree and immature fruits may be harvested.

7.5. Post-harvest Handling

Fruits are transported from the field in nylon bags
or plastic field-boxes. Due to the brittleness of the
ripe pods, breakage may result.

Fruits are put into wooden crates and shipped by
schooner to Trinidad, but the fruits reaching the USA
are sorted for immature fruits and broken shells
before being packed into cartons and air-shipped.

7.6. Processing

Locally, processing is a cottage industry where
tamarind balls are made and sold in supermarkets
and on roadside stands.

7.7. Marketing

Tamarind is sold by the farmers at EC$10 per tin,
and over 4500 kg of fruit were exported last year

8. PLUMS

8.1. Generalities

About 2.5 ha is under plum production in Grenada.
The ‘Red’ or ‘Jamaica’ plums are found mainly in
the south-eastern and northern coasts of the island
as well as the Grenadine islands. The “Yellow’ or
‘Chinese’ plums can be found in the middle belt of
the island. Chinese plums ripen from July to October
while the Jamaican plums ripen from April to May.

Section 2— CounTRY PAPERS

Both varieties of plums are sold locally as fresh fruit.
Jamaican plums are exported to the regional and
extra-regional markets.

8.2. Pre-production

Two types as mentioned earlier are grown in
Grenada. The Jamaican plum is bigger, has a deep
red colour, is less acid and has a thicker flesh than
the Chinese plum. The Chinese plum is yellow-
skinned; it has a thin skin and thus is more
susceptible to bruising and squashing, and it is more
acid with a smaller seed than the Jamaican plum.
The Chinese plum is borne on a taller tree, while the
Jamaican plum has a more spreading tree.

Plums are propagated by stem cuttings, which is
usually done by farmers themselves.

8.3. Production System

There is no planting procedure developed for plums
and they are usually grown as a backyard fruit tree.
No cultural practices are done unless they are found
between commercial crops.

A mature tree may produce 30 kg annually.
Anthracnose poses a problem in Chinese plums
during humid periods, while mealybugs and sooty
mould pose minor problems. However, no control
measures are taken.

8.4. Harvesting

Harvesting is done with the aid of a small ‘bazaar’
with the harvester standing on the ground or the
first branch of the tree. Fruits are considered as
ripening when the external colour changes from
green to red for Jamaican plums or to yellow for the
Chinese plums. Problems arise at harvesting time
because clusters have fruits in a range of
developmental stages and immature fruits are
harvested and later out-graded.

8.5. Post-harvest Handling

Plums are carried in plastic field-boxes from the field
and packed into wooden crates and cardboard
cartons to be shipped by schooner to the regional
market. For the extra-regional markets, peduncles
are removed and mealybugs and ants brushed of
before packing into cartons to be shipped by air.

Rejection is due mainly to anthracnose infestation,
immaturity and pests present on the fruit.

8.6. Marketing

Countries importing Grenadian plums are Trinidad,
the UK and the USA. Demands of the importers are
never met, especially in the extra-regional markets.
Exporters buy plums from the farmers for EC$25
per tin. More than 7000 kg were exported in 1992.
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Abstract

Several projects targeting an increased production of minor tropical fruit crops in Guyana, covering propagation
and crop demonstration, are ongoing. The more important crops included in this programme are guava, West
Indian cherry and cashew, along with golden apple, sapodilla, tamarind and plum, among others. The major
factors limiting the production of these tropical fruit crops are: variable rainfall intensity and pattern; the availability
of suitable land as most of the good land is under rice, sugar cane and coconut cultivation. The marginal soils of
the intermediate savannahs require substantial inputs of limestone and fertilizers. The fruits are marketed locally
with processing restricted to West Indian cherry, guava and cashew. The cashew nuts are roasted under primitive
conditions in the Rupununi area. Over 48,000 kg of blast-frozen cherry was exported to Japan in 1991. Guava
cheese and jams are the only other products that are exported. There are few improved cultivars of these minor
fruit crops. An outline of the cultivation systems is given detailing planting method, planting distances, fertilization,
weed control, irrigation, pest control, pruning, harvesting and yield. A great deal needs to be put in place to
develop the fruit sector in Guyana; its development should be supported by large-scale investors or by cooperatives.

Résumé

En Guyana plusieurs projets cherchent a accroitre la production de fruits mineurs. Les especes les plus importantes
sont: goyave, cerise des Antilles et anacarde; d’autres fruits tels que prune de cythere, sapotille, tamarin et
prunes mombin font aussi I’objet d’un certain intérét. Les principaux facteurs limitants sont de nature diverse: a)
variabilité de I'intensité et de la distribution de la pluviométrie ce qui a une incidence sur I'époque de production
et la fréquence des maladies, et b) disponibilité de terres adéquates car les meilleurs sols cdtiers sont réservés a la
culture du riz, de la canne 2 sucre et de la noix de coco; les sols de l'intérieur (savanne intermédiaire) sont classés
comme marginaux et requiérent des niveaux élevés d’intrants. Seuls la cerise, la goyave et l'anacarde sont
transformés. Les noix de cajou sont grillées de fagon primitive dans la savanne de Rupununi. 48 tonnes de jus de
cerise congelé ont ét¢’e exportées au Japon en 1991. Des barres et des confitures de goyaves sont les seuls autres
produits exportés. L'exposé détaille les techniques de culture employées pour les espéces les plus importantes. 11
conclut sur les efforts nécessaires pour développer le secteur fruitier en Guyana et recommande l'intervention
d’investisseurs individuels ou de coopératives.

Resumen

Existen varios proyectos enmarcados a incrementar la produccién de frutas tropicales ménores en Guyana. Las
frutas més importantes en estos proyectos son: la guayaba, la acerola y el marafion; ademés se presta atencién al
jobo de la India, nispero, tamarindo, y ciruelas entre otras. Los principales factores que limitan la produccién de
estas frutas tropicales son: a) la variabilidad de la intensidad y la frecuencia de las lluvias, y b) la dificultad para
encontrar tierras adecuadas ya que las mejores se cultivan con arroz, cafia de azucar y cocoteros. Las tierras
marginales de la sabana intermedia requieren aportes substanciales de caliza y fertilizantes. Las frutas ménores
se comercializan localmente; el procesamiento es restringido a la acerola, la guayaba y el marafion. Las nueces
del marafion se tuestan en condiciones primitivas en el drea del Rupununi. Mas de 48 toneladas de jugo de
acerola congelado se exportaron a Jap6n en 1991. Dulces y mermeladas de guayaba son los tinicos otros productos
que se exportan. Existen pocos cultivares mejorados para estas frutas? El articulo presenta una breve descripcién
de los sistemas de cultivo que se usan: método de siembra, distancias, fertilizacién, control de malezas, irrigacién,
control de plagas, poda, cosecha y rendimientos. Se concluye que un gran esfuerzo es necesario para desarrollar
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el sector de las frutas en Guyana y se recomienda la participacién de inversores grandes y de cooperativas.//’

1. Generalities

1.1 Brief Description of Fruit Projects

Guyana participates in the fruit crop programme,
Supporting the Development of Tropical Fruits in
the Caribbean. This multinational programme is
being implemented by IICA. It sets out to give
support to the ministry of agriculture and to work
in collaboration with other agencies, farmers and
farming groups in the promotion of fruit crops. IICA
is involved in the nursery programme of the ministry
of agriculture which provides training to propagators
at all levels. Support is given to the establishment of
commercial orchards and the promotion of non-
traditional fruit crops which have an export market.
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This programme came into operation since 1988 and
entered the second phase in 1993.

Another fruit crop programme in Guyana is the
nursery programme funded and monitored by the
ministry of agriculture. There are eight active fruit
crop propagation nurseries spread across Guyana’s
215,000 km?.

They are as follows:
— The Central Horticultural Propagation Station,
CHS, Timehri.
— Linden Nursery - Linden (Region 10).
— The Central Agricultural Station — Mon Repos,
East Coast Demerara (Region 4).
— West Berbice Nursery — (Region 5).



— No. 63 Nursery - Corentyne Coast (Region 6).

— West Demerara Nursery - (Region 3).

— Charity Nursery - Essequibo Coast (Region 2).
— Hosororo Nursery — North West District (Region 1).

The ministry of agriculture also has a fruit crop
demonstration station on the Linden Highway. The
Kairuni Research and Experimental Station has 1.6
ha of West Indian lime and 0.8 ha of citrus which
originally was virus-free, but is no longer so. Other
crops include 3.2 ha of avocado (26 varieties) and
1.2 ha of mixed fruit crops comprising psydium,
guava, bilimbi, carambola and gooseberry.

The National Agriculture Research Institute (NARI),
maintains a fruit crops orchard at Ebini along the
Berbice River. This comprises 0.045 ha of citrus and
4.2 ha of mango.

NARI also maintains a small orchard ( 1.2 ha) in the
NARI compound. This orchard comprises a
collection of fruits, e.g., West Indian cherry, mango,
sapodilla, guava, Suriname cherry, carambola, plum
and golden apple.

1.2 Ecological Problems

The major problem associated with the ecological
conditions under which these crops are cultivated is
the variable rainfall pattern.

The damp humidity of Kairuni, on the Linden
Highway, causes the cashew nut to suffer from
anthracnose diseases. There are also diverse disease
problems that affect the small fruits in the riverain
areas, a consequence of the high rainfall.

The bearing season of fruit trees is influenced by the
rainfall pattern. West Indian cherry, for example, will
not bear as much at Kairuni and the Rupununi (low
rainfall) as compared to the coastlands (high rainfall).

1.3 Area Planted and Value of Production

There are few pure-stand orchards of the minor fruit
crops but estimates of the overall area planted to
these crops are presented in Table 1.

Table 1: Area and value of production of selected
fruit crops in Guyana

Area Value of Production
Crop planted/ha Us$ G$
Soursop 25 4,724 600,000
Cashewnut 85 82,677 10,500,000
W.I cherry 61 106,292 13,500,000
Golden apple 5 3,858 490,000
Guava 113 440,944 56,000,000
Sapodllla 8 31,496 4,000,000
Tamarind 4 8,267 1,050,000
Plum 2 6,292 800,000
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1.4 The Limiting Factors for Expansion

The general factors limiting the expansion of minor
frmt crops in Guyana include the following:
The weather pattern especially in the remote
areas, e.g. the Rupununi District, has a long dry
spell which can severely hamper production.

¢ Irrigation is generally not practised since it is very
expensive. There are also problems finding
suitable sources of water.

¢ Most of the available lands along the coastline are
already under rice and coconut cultivation and
there is competition from short-term vegetable
crops, plantain, banana and ground provisions.

¢ The available lands in the intermediate savannahs
consist of marginal soils which demand high
amounts of limestone and fertilizers.

¢ There is a high risk of losing the crop because of
pest and disease problems.

* Market uncertainty is a serious constraint from
the producer’s point of view and regularity of
supply is a major concern of buyers.

¢ Transportation from low population areas is very
difficult and expensive.

* Farmers have attached very little importance to
these fruits in the past, relegating them as
‘backyard’ fruits.

1.5 Seasonality of Production

Seasonality of production is a result of the climatic
conditions and the geographical location of the crop,
e.g. cashew nut is produced mainly in the Rupununi
District which has a harsh dry season from December
to March. For West Indian cherry, the bearing season
will depend to a large extent on the rainfall pattern
and supplemental irrigation. The seasonality of the
crops is shown in Table 2.

Table 2: Bearing seasons of selected fruits in Guyana

Crop Bearing season
Soursop June-September
Cashew nut February-April
W.IL cherry January-February &
May-December
Golden apple July-September
Guava July-September
Sapodilla throughout the year
Tamarind throughout the year
Plum June August

1.6 Market Demand and Supply

The local fruits soursop, golden apple, sapodilla,
tamarind and plum are sold at local markets and
housewives make ample use of the fruits for local
beverages. There is a high demand for plum,
tamarind and soursop by the local juice outlets and
a few eating houses. The cashew nuts are roasted
locally under primitive conditions in the Rupununi
area and sold in sealed plastic bags in the shops,
some of the product is sent to city markets and shops.
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There is a healthy local demand for these fruits in
Guyana although it has not been quantified. Soursop
is always in demand, especially at the local juice
outlets, hotels and restaurants. Plum and golden
apple are utilized throughout the year by the snack
shops and fast-food outlets. These two crops are not
grown in large quantities and as a result the demand
is not met. There is an external market for West
Indian cherry.

During 1991, a Japanese firm purchased blast-frozen
cherry from Guyana and the records (New Guyana
Marketing Corporation 1992) indicate that 48,321 kg
were exported in 1991. Guava products exported
during 1992 amounted to 2,495 kg of jam and 3,521
kg of guava cheese. Other exports have been
insignificant.

2. Pre-production

2.1 Cultivar Selection
2.1.1 Soursop

There are no named cultivars. No work has been
done in Guyana to categorize these fruits, but there
are some varietal differences based on the size and
shape of the fruit.

2.1.2 Cashew Nut

There are two main types found in Guyana. These
are called the Takatu Red and the Takatu Yellow.
The name is derived from the Takatu area bordering
the Corentyne River and Brazil where the planting
material was collected.

There are a few scattered trees of the Jumbo variety
which was introduced from Trinidad. At least one
farmer has 2 ha of the dwarf variety, Annai,
Rupununi.

2.1.3 West Indian Cherry

The local varieties are not characterized. More than
15 types/cultivars were introduced from Puerto Rico
in 1978, but the names of the varieties remain
unknown and so they are called Puerto Rican
varieties.

214 Golden Apple

There are some varietal characteristics among golden
apple found in the country, but no varietal name is
given to them. The difference is seen in size, shape,
colour and taste.

2.1.5 Guava

The known varieties are the Lucknow which is pear-
shaped and white-fleshed with few seeds. Other
varieties known locally are Round Red (the flesh is
red) and Round White.
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2.1.6 Sapodilla

No varietal names are used, but there are basically
two types; one is round in shape while the other is
oval-shaped.

2.1.7 Tamarind

No variety is known, but there are certain
characteristics by which the fruits are categorized.
These are the very acid type and the mild or semi-

sweet type.

218 Plum

There are many types found in Guyana but these
are known only as the acid and semi-sweet types.

2.2 Propagation
22.1 Soursop

Soursop is propagated by seed, but grafting is done
on an experimental basis. The wedge graft gives
more than 60% success.

2.2.2 Cashew Nut

Cashew nut is propagated by seed; wedge grafting
can also be done, but not many plants are produced.

2.2.3 West Indian Cherry

West Indian cherry is propagated by seed, but plants
are now produced in large quantities at the Central
Horticultural Station (Timehri Propagation Unit) by
stem-cutting. A misting unit is used but the frequent
outages of electricity cause a disruption in the
system. It has been observed that rooted plants do
have a tendency to topple when planted in pegassy/
peat soils. The seedlings do not display this problem,
but they take a longer time to bear.

2.24 Golden Apple

Golden apple is produced by seed, but stem cuttings
can also be planted in the wet season. Not many of
these plants are being cultivated.

Other minor fruits such as guava, sapodilla, tamarind
and plum are all propagated by seed. Sapodilla
plants propagated by vegetative means (wedge graft)
do not seem to perform well and the plants remain
dwarfed for some time.

2.3 Plant Demand and Supply

While there is a great demand for budded citrus
and avocado plants, the demand is not great for the
minor fruit plants. In recent times, the demand for
West Indian cherry plants has been high and with
the misting unit these plants can be propagated
quickly. Seedlings can also be produced in a
relatively short period. Farmers are advised to place
orders for the minor fruit plants, thus facilitating
the delivery of plants on schedule.
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There is need for a germplasm unit in the main fruit
producing regions (Regions 2, 3, 4, 5 and 6) so that
only selected plants would be propagated. Guyana
will stand to benefit from the introduction of the
dwarf golden apple and better cultivars of guava.

3. Production Systems

3.1 Planting Method and Planting Distances

Fruit-trees are usually planted around homes, on
vegetable farms where there is mixed cultivation,
and in certain locations where there are pure-stand
fruit plants. The method of planting around the
homes usually involves the incorporation of an
abundance of organic material in the planting holes,
especially when the material is easily collected.

Another method used is the planting of selected
plants around the borders of vegetable and ground-
provision farms. Some fruit-trees are also planted
on dams near the drainage and irrigation trenches.

Land-clearing is done in the conventional manner,
i.e. clearing by hand or machinery and burning. The
area is lined out and plant positions are identified,
planting holes are dug and the soil is mixed with
limestone to raise the pH level to 6.0. Any organic
matter available is thrown in the planting hole and
at least 110 g of triple superphosphate is added to
the mixture. The surrounding soil is raked up to
form a mound which is left to settle, and with the
start of the rains the plants are planted and staked.
The most common planting distances for the various
crop types are as follows:

Soursop 46mx4.6m
Cashew nut 6mx6m
West Indian cherry 46mx4.6m
Golden apple 8mx8m
Guava 6mx6m
Sapodilla 8mx8m
Tamarind 8mx8m
Plum 6mx6m

3.2 Crop Husbandry
3.2.1 Fertilization

There is no rigid fertilizer programme for the isolated
fruit plants around the homestead, but occasionally
organic manure is added to enrich the soil.

There are a few farmers who occasionally apply NPK
fertilizer; the rate usually depends on the age and
condition of the plant. Generally speaking, fruit trees
in pure-stan