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1  Value of Vegetables and Vegetable Production

Palada et al. (2006) defines a vegetable as a plant that is cultivated for an edible part 
such as the leaf, stem or root. Vegetables are very essential for the nutrition security 
of the people of the Caribbean and are absolutely important and vital for human 
health and not a luxury (USDA 1996). Vegetables are a rich source of many essential 
micronutrients, including vitamins C and K, foliate, thiamin, carotenes, several min-
erals, and dietary fiber. In fact, UN-SCN (2004) stated that vegetables are the most 
stable and sustainable sources of micronutrients. According to the overview state-
ment of the Caribbean Agricultural Research and Development Institute (CARDI  
2011), the Governments of the Caribbean islands have identified vegetables as part 
of the ‘Regional Food Basket’ and great efforts are being dedicated towards achiev-
ing ‘food sovereignty’.

From 1987, CARDI in both Jamaica and Trinidad and Tobago have devoted a 
considerable amount of effort on research and development on leafy vegetables. Re-
search included the Amaranth ( Amaranthus sp), which is called ‘callaloo’ in Jamai-
ca and cabbage and lettuce in Trinidad and Tobago (Chandler 1987). The CARDI 
factsheets for the region provides information of work that begun in the 1980’s. The 
data provides information stating that the Trinidad and Tobago unit, together with 
CARDI St. Kitts and Nevis and St. Vincent and the Grenadines carried out studies 
on non-leafy vegetables like tomatoes, onions and sweet peppers; the Barbados unit 
worked on carrots and scallions (Hudson 1992); the St. Lucia unit studied chayotes 
also called ‘cristophene’ (Chase 1985); and CARDI Grenada researched eggplant 
(Buckmire 1980). Some of the work done have led to successful production of some 
vegetables. Take for example, in Jamaica, the Integrated Pest Management (IPM) in 
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collaboration with its partners, has contributed significantly to the development of 
the export market for ‘callaloo’ and today, this vegetable enjoys preclearance status 
for shipments to the United States.

In order for there to be successful vegetable production, there is a need for radi-
cal changes in the Caribbean’s vegetable production methods, due to the reliance 
on a large amount of chemical inputs to control pests and diseases, which are par-
ticularly aggressive in the region. This has been a major setback for sustainable 
vegetable production systems in the Caribbean (Chandler 1987).

According to Ali et al. (2002), vegetable production provides more jobs than 
other foods like cereal grains. These authors go on to say that vegetable production 
supports agribusiness and related service industries, thereby creating job oppor-
tunities. Vegetable production diversifies and generates farm income, usually at a 
higher rate than other agricultural crops (de Bon and Tran 2001). Two of the most 
important characteristics of vegetable production in the region are high labor inten-
sity and high pesticide use, resulting in high chemical residues in the crops and the 
environment (Palada et al. 2006). The work done by CARDI currently addresses 
the growing demand for value added semi-processed vegetable products in some 
countries in the region.

According to a study by Food and Agriculture Organization (FAO), conducted 
by marketing consultant, Fitzroy James, in 2006, it was found that the total avail-
ability of fresh vegetable production in the Caribbean was 2.1 million metric t val-
ued at US$ 1.6 million. This production represents the third largest sub-category 
accounting for 9 % of total food crop production. The study also presented data 
which supports that the volume of vegetables produced in 2006 was estimated to be 
around 193,000 metric t. Although the Caribbean Islands produce mostly tropical 
vegetables, Fitzroy James found that the major crops were pumpkin (26 %), toma-
toes (19 %), cabbages (18 %), and cucumbers (13 %), accounting for approximately 
76 % of the vegetables available for consumption.

The study by FAO. (2009) also determined that in terms of exports in 2006, the 
main vegetable products were mixed vegetables (71 %), cabbages (8 %) and pep-
pers (7 %) which were mainly produced and exported by Trinidad and Tobago and 
Guyana. Table 1 below shows a breakdown of production, import, export and avail-
ability of selected vegetable crops produced in the Caribbean (Table 1).

According to the FAO CARICOM Market Study Report (2009), the Caribbean 
region is effectively self-sufficient in pumpkins, squashes and gourds as can be 
seen by the production values stated in Table 1. These vegetables form a signifi-
cant component of the vegetable sub sector and most if their production occurs in 
Jamaica followed by Guyana and Trinidad and Tobago (FAO CARICOM Report 
2009). These crops are mostly produced by small and medium size growers in most 
of the region (Table 2).

In 2006, tomatoes were the second largest vegetable available in the region ac-
cording to Table 1 above. Total production was estimated at around 35,000 metric t. 
Although the region is relatively self-sufficient in tomatoes, there is usually a sea-
sonal shortfall in the rainy season from July to December. This shortfall is usually 
met by imports since it occurs when demand is at the highest, which is during 
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the tourist season for countries with well-developed tourist industries. Jamaica ac-
counts for the bulk of production of cabbages and other brassicas and is the largest 
exporter of cabbage. Cucumbers and gherkins are produced throughout most of the 
region both by small farmers and under greenhouse conditions by medium scale 
producers in Jamaica and Trinidad and Tobago. They are produced both for the local 
domestic market and for the tourism sector and for pickle processing.

2  Research Studies Conducted on Vegetables  
and Vegetable Production

There have been numerous works by researchers across the Caribbean who seeks 
to find ways to increase vegetable production in the region. Researchers have given 
priority to developing pest management methods, by introducing companion plants 
in particular, substituting artificial fertilizer with locally available organic matter 
and also the breeding of resistant varieties of vegetables.

Commodity Production Import Export Availability Availability 
(%)

Pumpkins, squash and 
gourds

51,130 – – 51,130 26

Tomato 35,755 1158 427 36,485 19
Cabbages and other 
brassicas

31,921 3122 538 34,504 18

Cucumbers and gherkins 25,823 63  191 25,695 13
Spinach 13,708 45   1 13,751  7
Lettuce and chicory 8491 – –   8491  4
Eggplants (aubergines) 6462 34  293   6203 3
Okra 6095 – –   6095 3
Cauliflower/broccoli 1925 3059   5   4979 3
Mixed vegetables 3658 3060 4858   1861 1
Lettuce – 1713 –   1713 1
Maize, green 760 – –   760 < 1
Cabbage lettuce – 708   1   708 < 1
Mushroom – 417 –   416 < 1
Pepper (piper) 255 463  459   260 < 1
Asparagus – 99   6    93 < 1
Brussels sprout – 15 –    15 < 1
Globe artichokes –  8  24   –17 –
Total 185,983 13,964 6804 193,143 100

Table 1  CARICOM production and availability of fresh vegetable produce (2006) 
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Authors and year Crop Findings
Vlitos and Davies 1964 Tomato, Beet, Let-

tuce, Sweet Pep-
per, Carrot, Celery, 
Onion, Endive

The authors found that the vegetables 
grown in coconut fiber wastes were 
markedly superior to those grown in 
the soil and those grown in the fertilizer 
regime

Barrios 1965 Snap Bean According to the author’s findings, there 
is no relationship between magnesium 
deficiency, magnesium content and mois-
ture in soil in snap bean varieties. The 
author believes that other factors may be 
involved

Irizarry et al. 1966 Tomato The authors’ findings indicate that 
mulching did not produce any significant 
yield, nor did it reduce soil fruit rot. 
However, it did suppress growth in 102 
weed species

Charles 1966 Tomato The author’s research study showed 
that flower production, number of fruit 
harvested and fruit size indicated a 
considerable reduction in ‘wet season’ 
tomato yield. The author concluded 
that the unfavorable weather negatively 
influenced reproductive growth, flower 
setting and fruit development during the 
‘wet season’

Tai et al. 1968 Okra The results of the study showed that the 
close spaced plots produced the highest 
yield, but harvest pods form them were 
difficult. According to the authors, loss 
due to difficulty of picking makes it 
more advisable to consider other spacing 
treatments

Kaan et al. 1969 Tomato The authors obtained the varietal types 
of tomatoes that adapted to the West 
Indies environmental conditions, showed 
variability, resistance, and had superior 
fruit characteristics, precocity of floral 
induction and stylar length

Villanueva 1970 Sweet Pepper Of the seven varieties tested by the 
author, the ‘Cubanella’ pepper variety 
was the highest yielding, followed by the 
‘Ruby Grant’ and ‘Florida King’ varieties

de Jeffers 1970 Tomato, Sweet 
Pepper

The author found that there was 
increased production of tomatoes and 
sweet peppers. Onion was then no longer 
the main crop of specialization

Villanueva et al. 1970 Tomato After 2 years of research on tomato vari-
eties, the authors found that the outstand-
ing varieties of tomatoes were ‘Chico’, 
‘Chico 111’, ‘Chico Grande’ and ‘Roma’

Table 2  Summarized findings of research studies on vegetable crop production from the Carib-
bean region (1964–2010)
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Authors and year Crop Findings
Kaan and Anais 1971 Cucumber The authors could not recommend the 

best yielding selections because the vari-
eties were either susceptible to powdery 
mildew or produced many distorted 
fruits. The best commercial cultivars 
were found to be ‘F1 Gemini’, ‘Saticoy’ 
and ‘Lehua’

Roach et al. 1971 Onion, Cabbage, 
Carrots, Lettuce, 
Snap Bean, Beet, 
Radish

The authors found the best cultivars from 
a selection of 50 or more varieties for 
each vegetable and selected these variet-
ies for further trial

George 1972 Cucumber The author’s findings showed that there 
is a higher yield in cucumber production 
during the ‘dry season’ than during the 
‘wet season’

Forde 1972 Tomato The author found the highest yields in the 
Leeward Islands to be during the ‘dry-off 
season’ period which is from the month 
of September to the month of December. 
High yields were also realized in St. Kitts 
during the ‘wet-off season’

Smith 1973a String Bean Findings indicated that there is an 
increase in yield per plant if the crop is 
harvested frequently. According to the 
author, early removal of crop results in 
greater harvest by stimulating further 
flowering and fruit formation

Forde 1973 Sweet Pepper According to the author’s study, at low 
plant densities, the yield of fruit per 
plant was significantly higher. Satis-
factory plant spacing was found to be 
45.7 × 30.5 cm which gives an area of 
710,736 plants per hectare

Smith 1973b Tomato The author found that in response to 
nitrogen applications, the ‘Indian River’ 
variety of tomato produced higher yields 
and had more vegetative growth than the 
‘Bounty’ variety. In response to mulch 
cover, the Bounty’ variety produced 
much larger and heavier fruit

Jackson and Sierra 1975 Tomato The authors’ findings indicate that at 
lower rates of metribuzin there was 
adequate control of weed species in 
tomatoes, especially in weed species like 
crabgrass, caltrop, purslane, jungle rice 
and pigweed

Table 2 (continued) 



8 V. Napoleon-Fanis and D. Nandwani

Authors and year Crop Findings
Mangual-Crespo et al. 1977 Onions The authors found that there is a linear 

increase in yield with an increase in 
nitrogen (N) levels and that 267 kg of 
nitrogen per hectare was needed for 
normal growth and maturity in onions. 
Plants grown in less than 134 kg of N 
per hectare had deficiencies and did not 
mature properly

Jackson and Sierra 1979 Tomato The results from the study indicated that 
16 out of a 100 cultivars demonstrated 
no tolerance to herbicide applications. 
The authors found that one weed species, 
‘Echinochloa colonum’ demonstrated 
tolerance to all levels of application of 
Sencor (Metribuzin)

Tumuhairwe and Gumbs 1981 Cabbage According to the authors, during the 
‘wet season’, average head weights of 
cabbage harvested were highest on single 
and double-row ridges. This resulted in 
higher total yields per hectare in single 
and double-row ridges than in flatbed 
layouts. In the ‘dry season’, mulching 
along with irrigation improved both 
growth and yield

Gabriel et al. 1985 Tomato The research indicated that the use of 
plastic cover over each plant increased 
vegetative growth but retarded fruit-
ing and decreased yield. The authors 
found that the use of plastic mulch and 
plastic covered sheds both either equally 
increased yield or had no significant 
effect on yield

Sajjapongse and George 1985 Tomato Open pollinated varieties and hybrids 
out-yielded the best variety ‘Caraibe.’ 
According to the authors, the yield 
produced from the ‘Caraibe’ variety was 
more than double and the fruit size and 
fruit numbers per plant were significantly 
larger

Martin 1985 Tomato According to the author, segments with 
the characteristics of exceptionally long 
shelf life can be separated from pure 
lines. It was found however, that only 
a few of the genes that code for longer 
shelf life segregated during crossing over

Navarro and Newman 1987 Tomato Research findings indicated that there 
was a significant increase in tomato yield 
for plants treated with higher irrigation 
rates; however, there was no significance 
in yield of the tomato planted in emitter 
placements

Table 2 (continued) 
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Authors and year Crop Findings
Collingwood et al. 1989 Cucumber The authors found that mulched plots 

produced higher yields and used less 
water than the plots without the mulch

Wessel-Beaver et al. 1990 Tomato According to the study, heat tolerant 
varieties ‘Heatwave’ and ‘Captain’ main-
tained excellent yields in the months of 
April and May, and good yields in June. 
The authors found that the use of heat 
tolerant varieties is essential for success-
ful summer tomato production

Crossman and Collingwood 1991 Thyme The researchers found that fresh and 
dry matter yields of thyme produced 
from fertilizer treatment levels of 112 
and 169 kg if nitrogen per hectare were 
superior to thyme yields of fertilizer 
treatments of 0 kg of nitrogen per hectare

Cooper and Gordon 1992 Hot Pepper Pepper seed extraction using trisodium 
phosphate treatment showed satisfactory 
germination for up to 6 months follow-
ing treatment, according to the authors’ 
findings

Collingwood et al. 1992 Tomato The authors found that the cultivars 
‘Celebrity Floridae’ and ‘UH-N69’ 
displayed more vigorous growth than the 
other cultivars. They had larger fruits and 
were most suitable for the Virgin Islands 
fresh market

Chinnery et al. 1993 Cabbage Findings indicate that pests inhibited 
the production of cabbage in Barbados 
and there was limited resistance to the 
insecticides tested (DDT, DIPEL, Jupiter, 
IGR). The authors found that there is 
need for a pool of efficacious insecticides 
that can be rotated in order to have suit-
able increase in cabbage production

Palada et al. 1994 Thyme The authors’ results showed that urea and 
cow manure were found to be the best 
sources of nitrogen to increase yields in 
thyme production

Crossman et al. 1995 Onion Of the 16 short-day cultivars studied, the 
authors found that the mean yield was 
significantly higher for the ‘Texas Grano 
1015’. This cultivar also produced the 
largest bulbs

Palada et al. 1996 Cucumber Authors found that the use of black 
mulch for the thyme variety ‘Calypso’ 
showed higher yield than when using 
straw mulch in 1995. There was no 
significant difference with the use of 
mulch with the variety ‘Dasher IT’ in 
1996; however, yield was much higher in 
‘Dasher IT’ than in ‘Calypso’ yield

Table 2 (continued) 
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Authors and year Crop Findings
Dupuy et al. 1996 Tomato The authors found that correct planting 

time, use of resistant and early varieties, 
application of legal measures combined 
with production of tomato plantlets under 
mosquito net tunnels reduced the early 
infection of tomato crops with gemini-
virus (TYLCV), and lead to an increase 
in yield and greater outcomes to tomato 
farmers

Palada et al. 1997 Chive, Parsley The results of the study indicated that 
green manure crops had a significant 
effect on some yield parameters of both 
crops. Authors also found that some 
culinary herbs can benefit when grown 
with green manure crops

Rhoden et al. 1997 Hot Pepper The findings showed that hot pepper 
‘Scotch Bonnet’ grown in the shade 
had increased vegetable growth but 
decreased fruit production and biomass 
accumulation

Biney 1998 Onion Both planting methods, transplanting and 
direct seeding had similar yields, how-
ever, direct seeding recorded the least 
double bulbs and higher plant survival. 
Authors found that direct seeding was 
more advantageous and cost effective 
then transplanting

Palada and Crossman 1998a Okra The authors’ findings indicated the plant-
ing density of 98,522 plants per hectare 
would be optimum for maximum yield 
in okra

 Palada and Crossman 1998b Parsley, Chive The authors established that the use of 
locally available grass as mulch has 
potential for increasing production of 
parsley and chives in the U.S. Virgin 
Islands

Palada and Crossman 1999 Chive, Basil, Sage, 
Parsley, Cilantro

Findings indicate that without chemical 
fertilizers, legume green manure crops, 
particularly ‘sun-hemp’ and ‘hyacinth 
bean’ increase yields in culinary herbs in 
a crop rotation system

Crossman et al. 1999a Hot Pepper According to the results, ‘Scotch Bon-
net’ peppers are the most adapted and 
promising cultivar in the Virgin Islands, 
according to the results. According to the 
authors, the ‘West Indian Red’ also has 
good potential in the Virgin Islands

Table 2 (continued) 
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Authors and year Crop Findings
Crossman et al. 1999b Spinach The results from findings showed that 

the optimum cow manure application 
rate for leaf yield is 10–20 treatment per 
hectare. The authors observed significant 
and quadratic responses in the number 
of stems harvested, length of the longest 
stem, fresh plant weight, leaf and stem as 
well as dry weight of plant, stem and leaf

Palada et al. 2000a Eggplant The authors found that the cultivars 
suitable for the sustainable production of 
eggplant using an organic management 
system in the Virgin Islands were found 
to be: ‘Black Nite’, ‘Black Beauty’, 
‘Black Bell’, ‘Italian Pink Bicolor’ and 
‘Hybrid Beauty’

Palada et al. 2000b Chive According to the authors’ findings, 
organic mulch such as shredded paper 
and grass straw improve yield and 
income in chives production in the Virgin 
Islands

Adams et al. 2001 Hot Pepper The results of the study showed that 
higher plant population densities pro-
duced the highest yields. The authors 
found that there was no effect on size, 
shape and weight due to higher plant 
population densities

Gardner and Queely 2001 Hot Pepper The researchers established that plants 
grown on organic mulches performed 
significantly better and had higher yields 
than those grown on synthetic mulches

Palada and O’Keefe 2001 Hot Pepper The research findings indicate that the 
cultivars, ‘Habanero’ and ‘West Indies 
Red’ produced more fruit and larger fruit 
than the cultivars ‘Red’ and ‘Yellow 
Scotch Bonnet.’ The authors found that 
irrigation rate has no effect on hot pep-
per yield, and that hot peppers can be 
produced with minimum irrigation

Palada et al. 2001 Tomato The results of the study showed that the 
cultivars suitable for production using 
an organic management system are: 
‘Bonita’, ‘Empire’, ‘Keepsake’, ‘Mer-
ced’, ‘Mountain Pride’ and ‘Sunmaster’

O’Keefe and Palada 2002 Hot Pepper The authors established that spacing 
influenced yield based on cultivar. The 
best yields were attained by the ‘Jamaica 
Scotch Bonnet’ and the ‘Yellow Scotch 
Bonnet’

Table 2 (continued) 
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Authors and year Crop Findings
Palada et al. 2003 Sweet Pepper According to the authors, an irriga-

tion regime does influence the yield of 
‘Puerto Rico Sweet Pepper’ in terms 
of the number of fruits and marketable 
yield. Increase in the moisture in the soil 
increased marketable yield

Palada and Mitchell 2004 Cucumber The authors found that although the new 
cultivars ‘Cobra’ and ‘Olympian F1’ pro-
duced yields that were not significantly 
different to the yields of common culti-
vars ‘Calypso’ and ‘Dasher 2,’ cultivars 
‘Cobra’ and ‘Olympian F1’ are suitable 
for farmers who wish to replace old and 
common cultivars

Palada et al. 2006 Hot Pepper The authors’ findings indicate that in the 
early stages of hedgerow establishment, 
tree cropping competition does not cause 
a reduction in growth and yield of hot 
pepper

Allen 2004 Broccoli, Cabbage, 
Lettuce, Onions, 
Sweet Pepper, Col-
lard Green, Snap 
Bean, Tomato

According to the author, vegetable crop 
varieties grown in soil amended with 
composted yard waste and cow manure 
produced yields that were equal to and 
sometimes exceeded that which were 
produced by plots amended with com-
mercial fertilizer

Santos et al. 2007 Tomato Results of the study suggested that fertil-
ization with sulfur had a significant effect 
on the yield of tomato

Gardner et al. 2008 Cucumber The authors found that there are no 
advantages in using trellises over using 
conventional system where vines are 
allowed to run freely on the ground

Chapman 2009 Lettuce According to the author, well decom-
posed poultry and sheep manure could be 
used as an alternative source of organic 
matter to replace filter press mud in let-
tuce production

Weekes 2009 The author’s findings showed that the 
yields obtained from planting on plastic 
mulch were increased by 50 % which led 
to a reduction in total cost of labor for 
weeding and irrigation

Etienne 2011 Tomato According to the author, the preliminary 
results indicate that plants grown in the 
organic compost had more vigorous 
growth, flowered earlier, had better fruit 
set and produced heavier fruits

Table 2 (continued) 
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 Conclusion

The role of CARDI, the work done by governments of the Caribbean islands, CAR-
ICOM, and also the numerous research studies that have been conducted over the 
past 50 years in order to promote and enhance vegetable production in the Carib-
bean region are very important. These efforts and studies have improved vegetable 
varieties and ameliorated sustainable vegetable production practices that are cur-
rently adopted and practiced by producers and farmers of the region. In addition, 
these labors have impacted vegetable production to a great extent in that there is 
now increased productivity and many of the islands can boast the export of veg-
etables to other Caribbean islands as well as the United States.

Quality is an important aspect of the vegetable industry, whether the vegetable 
crop is sold locally, regionally or internationally. Quality and productivity are inter-
twined and obtaining the most excellent quality of vegetables is the ultimate goal 
for vegetable producers of the Caribbean region. Studies on sustainable vegetable 
production continue across the region today, which in future seek to benefit the 
Caribbean region through the expansion of better vegetable crop production, and 
through improved technologies that will augment the global export of quality and 
more nutritious vegetables.

Authors and year Crop Findings
Nandwani 2012 Sweet Pepper According to the author, the sweet pepper 

cultivar that matured the fasted and pro-
duced the highest marketable yield was 
the ‘White King.’ Findings also indicated 
that the largest fruits were produced by 
the ‘Aristotle’ cultivar

Napoleon-Fanis and 
Nandwani 2014

Watermelon According to the findings, bensulide and 
halosulfuron used only as pre-emergence 
herbicides do not provide the much 
needed control of grasses, sedges and 
broadleaf weeds in transplanted water-
melon production. The authors suggest 
that combinations of both pre and post 
emergence herbicides should be used in 
transplanted watermelon

Nandwani and Bailey 2013 Cucumber The authors studied ten varieties of 
cucumber	( Cucumis sativus) evaluated 
in the aquaponic system in the US Virgin 
Islands. Cucumber var. “Speedway”, 
“Fanfare” and “Sweeter Yet” yielded 
24 fruits per m2 per planting. The study 
showed that “Palace King” produced the 
greatest mass (6.2 kg/m2/crop). Varietal 
differences influence the mass produced 
for each crop

Table 2 (continued) 
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