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YIELD PERFORMANCE OF EGGPLANT CULTIVARS GROWN UNDER ORGANIC
MANAGEMENT SYSTEM

M.C. Palada!, S.M.A. Crossman?, and A.M. Davis!. ' Agricultural Experiment Station and 2Cooperative
Extension Service. University of the Virgin Islands. St. Croix, U.S. Virgin Islands 00850

ABSTRACT

An on-farm trial was conducted in the spring of 1998 to evaluate the yield performance two groups of
eggplant (Solanum melongena L.) cultivars grown under organic management system. Seven hybrid culti-
vars (Black Beauty, Black Bell, Black Nite,, Hybrid Beauty, Italian Pink Bicolor, Early Bird and Viserba)
comprised one group. The other group consisted of open-pollinated, elongated types Philippine Long Purp-
le, Pingtung Long, Trinidad Long and Dumaguete Long Purple. Seedlings were planted in three rows spaced
1.22 m apart. Plants were spaced 61 cm within rows. The trial was established using a randomized complete
block design with three replications. An organic crop management system was adopted in growing and
maintaining the crops. These consisted of using organic insect sprays, cow manure and grass straw mulch.
All plots were drip irrigated to maintain soil moisture tension at 30 kPa. Data were collected on number of
harvests, number of fruits, fruit weight and size. Incidence of insect pests and diseases were recorded by vi-
sual observations. Data from seven harvests showed no significant differences in the number of fruits among
cultivars. Significant differences were observed in fruit weight for both groups. Fruit weight ranged
from?212 g for Trinidad Long to 96 g for Pingtung Long. Weights of the hybrids ranged from 298 g for Black
Beauty to 113 for Early Bird. The top yielding hybrid cultivars were Black Nite (32.4 t.ha!), Black Beauty
(28.8 t.ha1), Black Bell (29.5 t.ha!), Italian Pink Bicolor (26.1 t.ha-') and Hybrid Beauty (26.0 t.ha-'). These
cultivars are suitable for sustainable eggplant production in the Virgin Islands.

INTRODUCTION

Eggplant is thought to have originated in tropical India and is a staple vegetable in many tropical countries
(Lawande and Chavan, 1998). In the United States, the South Atlantic States, New Jersey, and California
grow considerable hectarage of eggplant for shipment, although the fruit is of minor importance in the U.S.
It is of great importance in the warm areas of the Far East and is grown more extensively in India, China, and
the Philippines (Thompson and Kelly, 1954). The world production of eggplant increased from 3.48 MT in
1969-71 to 8.68 MT in 1992 (FAO, 1992). The major producers of eggplant are China, India, Japan, and
Turkey. In Central America and the Caribbean, eggplant is grown extensively in Mexico, Costa Rica, Gua-
temala, Jamaica, Haiti, the Dominican Republic and Grenada. In the Virgin Islands, eggplant ranks fourth as
a major vegetable crop. The 1992 Census of Agriculture (U.S. Dept. of Commerce, 1995) reported a total
production of 13,693 Ibs (6.22 MT) harvested from 43 farms with a combined area of 14 acres (5.67 ha).
The Virgin Islands import most of the eggplant from the Dominican Republic (Pearrow, 1992).

Eggplant belongs to the Solanaceae (or nightshade) family. There are three main botanical varieties under
the species melongena. The round or egg-shaped cultivars are grouped under var. esculentum. The long
slender types are included under var. serpentinum, and the dwarf plants are categorized under var. de-
pressum (Salunke and Kaddam, 1998). The common eggplant, to which the large-fruited forms belong, is
known under the name S. melongena var. esculentum. The plant is bushy and grows to a height of 60-120
cm; the leaves are large and arranged alternately on the stems. The flowers are large, violet-colored, and
either solitary or in clusters of two or more. The serpentine or snake eggplants are placed under the variety
Serpentinum. The fruits of this group are long and slender, 2.0 cm or less in diameter, and 30-40 cm long.
The dwarf eggplants are known under the variety depressum, which produce small pear-shaped fruits that
are purple in.color. Solanum macrocarpon known as Gboma eggplant is important in West Africa, and Chi-
nese scarlet eggplant , S. integrifolium are grown for food and ornamental uses (Rubatzky and Yamaguchl
1996)
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Eggplant is known to have some ayurvedic medicinal properties and is said to be good for diabetic patients.
It has also been recommended as an excellent remedy for those suffering from liver complaints (Shukla and
Naik, 1993). Eggplant is a popular and important fruit vegetable in the Virgin Islands. It is always used in lo-
cal dishes and other culinary preparations. Common recipes include fried eggplant, stuffed eggplant,
eggplant filling with rice and eggplant croquettes (Henry, 1994).

Although the climate of the Virgin Islands is favorable for year-round eggplant production growers are faced
by a number of production constraints associated with crop management practices. The major constraints are
high cost of production (labor and production inputs such as fertilizers and pesticides), limited water resour-
ces for irrigation and inefficient marketing system. The cost of chemical pesticides, fertilizers and irrigation
constitutes a major expenditure in vegetable production. Reducing the use of these inputs would cut produc-
tion cost and increase economic returns to vegetable growers. In addition, the environmental impact of toxic
pesticides can be minimized if growers would use other options such as organic and cultural methods of pro-
ducing vegetables. Sustainable crop management systems encourage efficient use of local resources, thereby
reducing dependency on external and imported inputs.

Achieving a sustainable vegetable production system is possible by adapting a combination of sound crop
management strategies including the use of cultivars adapted to low production and management inputs with
high tolerance to pest and diseases, nutrient cycling and integrated pest management. To develop a sustaina-
ble and profitable vegetable production enterprise, growers must be able to meet market demands in terms of
vegetable cultivar preferences, volume, quality and seasonal requirements. Currently, there is little informa-
tion on sustainable crop management practices and cultivars for USVI vegetable growers. Information on
new and improved cultivars adapted to sustainable crop management practices is lacking. There is a need for
continuous screening of new vegetable varieties developed and released by seed companies and research
institutions to provide growers with information on promising varieties. Most of these new varieties are
grown under high management inputs and may not perform well under low-input systems of limited-resour-
ce growers.

Eggplant cultivar evaluation has been a component of the vegetable cultivar evaluation project at the Agri-
cultural Experiment Station, University of the Virgin Islands. Although the project was initiated in 1980,
only five cultivar evaluation trials were conducted for eggplant over a 20-year period. Results of these eva-
luation trials are summarized in several reports (Navarro, 1982; Ramcharan, 1981; Petersen, 1987; Palada, et
al., 1993). The objectives of this study were to: 1) evaluate the performance and adaptability of eggplant cul-
tivars under low-input/sustainable production systems; and 2) select superior cultivars in terms of yield sta-
bility, pest and disease tolerance and quality for commercial production and home gardening.

MATERIALS AND METHODS

The trial was located on farmer’s field in Estate Glynn, St. Croix, Virgin Islands (Lat. 17°42'N, Long.
64-48'W). The soil is a Glynn gravelly loam (clayey, skeletal, mixed, superactive, isohyperthermic, typic ar-
giustoll) as described by Lugo-Lopez, et al (1998). Average rainfall is 1015 mm per year. The field trial was
planted on March 5, 1998 and harvested seven times on May 29, June 2, 10, 17, July 2 and August 6. The two
groups of cultivars evaluated and their fruit characteristics are shown in Table 1. Seven cultivars were
hybrid and the other four were open-pollinated. Most cultivars have oval fruit with dark purple color.
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Table 1. Eggplant cultivars evaluated under organic management system on St. Croix, U.S. Virgin Islands.

Cultivar Type? Fruit Shape Fruit Color

Beauty H Oval Dark Purple
Black Beauty H Oval Dark Purple.

| Black Bell H Oval Dark Purpie
Black Nite H Oval Dark Purple
Dumaguete Long Purple oP Oblong Light Purple
Early Bi'rd H Oval Dark Purple
italian Pink Bicolor H Oval Pink

Philippine Long Purple OoP Oblong Light Purple
Pingtung Long oP Elongated Light Purple
Trinidad Long Purple "OP Oblong Dark Purple
Viserba H Oval Dark Purple

1 H=Hybrid; OP=Open poliinated

The cultivars were planted in plots consisting of three rows 7.3 m long and spaced 1.2 m apart. Each plot
measured 3.6 m x 7.3 m or 26.3 m2. Plants were spaced 0.61 m withing rows. All plots were drip irrigated to
maintain soil moisture tension at 20 kPa. The experiment was established using a randomized complete
block design with three replications. The organic management system consisted of application of dehydra-
ted cow manure (2-1-2), spraying of insecticidal soap (M-Pede), pepper sprays (Red Arrow) and bacterial
spray (Dipel). Cow manure was applied at the rate of 26 kg/plot (10 t.ha-». All plots were applied with dry
guinea grass (Panicum maximuni) straw mulch at 15 cm thick. The straw mulch was spread over the whole
plot area one week after planting.

Visual field observations were performed on the incidence of pests and disease during the early plant esta-
blishment, active vegetative growth and bloom stage. Plant height was measured during the first harvest.
Data on number of fruits, fruit size, and fruit yield were taken at each harvest. All data were taken from a har-
vest sample of 10 plants in the middle row. Data were analyzed for statistical significance using the SAS
program.

RESULTS AND DISCUSSION

Plant Height

The average plant height of cultivars is shown in Fig. 1. Plant height ranged from 33.7 cm for Early Bird to
80.9 ¢m for Italian Pink Bicolor. Early Bird is the shortest cultivar and the first to produce fruits. It matured
in 74 days after planting. All other cultivars matured in 85 days after planting. It was also observed that ta-
ller cultivars have vigorous plants with many side branches than shorter cultivars. When it comes to manual
harvesting, taller cultivars are much easier to harvest than shorter cultivars. Cultivars Italian Pink Bicolor,
Black Nite, Black Bell and Beauty have a significant plant height advantage over the other hybrid cultivars.
The open-pollinated cultivars are shorter than the hybrids with the exception of Trinidad Long which was 76
cm in height. The open pollinated group of cultivars ranged in height from 43 to 76 cm.

Number of Fruits, Fruit Weight and Total Fruit Yield

There were no significant differences in total number of fruits for any of the two groups. However, signifi-
.cant differences (P.05) were observed in the average fruit size. The heaviest hybrid fruits were harvested
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from cultivars Black Beauty (298 g) which were significantly heavier than fruits from all of the other hybrid
cultivars except Italian Pink Bicolor (Fig. 2). Cultivar Pingtung Long produced fruits with the least weight
(94 g) of the open pollinated group. Trinidad Long Purple was superior to all other cultivars of this group

(Fig. 3).

The hybrid cultivars differed significantly (P.05) in total fruit yield (Fig. 4). The five highest yielding culti-
vars were Black Nite (32.4 t.ha!), Black Bell (29.5 t.ha), Black Beauty (28.8 t.ha!), Italian Pink Bicolor
(26.1 t.ha) and Beauty (26.0 t.ha!). These cultivars consistently produced higher yields in all harvests com-
pared to the other cultivars (Fig. 5). Although cultivar Italian Pink Bicolor produced smaller number of
fruits per plot, higher total fruit yield was attributed to its larger fruit size. Conversely, although cultivar Ear-
ly Bird produced higher number of fruits per plot, low fruit yield was the result of smaller fruit size. Yields
from the open-pollinated group ranged from 9 to 16.6 t.ha* and there were no significant differences obser-
ved.

The high yield of cultivars Black Bell and Black Beauty are consistent with those reported earlier by
Ramcharan (1981), Petersen (1987) and Palada et al. (1993). Therefore, these cultivars are more likely to be
stable in performance and adapted in the Virgin Islands under sustainable crop management practices. Their
yield performance are consistently outstanding. Other promising cultivars are Black Nite, Beauty and Ita-
lian Pink Bicolor. These cultivars produced yields which are higher than Trinidad Long Purple, a common
local eggplant grown by farmers.

Cultivar Response to Insect Pests and Diseases

Visual observations throughout the growing season indicated that some cultivars were susceptible to dama-
ge by insect pests and virus infection. Incidence mosaic virus was evident in open-pollinated cultivars such
as Dumaguete Long Purple, Philippine Long Purple, Trinidad Long Purple and Pingtung Long. Hybrid cul-
tivars Viserba and Beauty also showed signs of mosaic virus. There were no symptoms of other fungal or
bacterial diseases in all cultivars. Insect damage due to mealy bugs and aphids was common in cultivars Phi-
lippine Long Purple, Black Nite, Black Beauty, Dumaguete Long Purple, Beauty and Trinidad Long Purple.
Insect damage was minimal and did not seriously affect fruit yield. It appears that most cultivars are sensiti-
ve to insect damage regardless of whether cultivars are hybrid or open-pollinated.

SUMMARY AND CONCLUSIONS

This study has shown that eggplant cultivars differed in their yield performance when grown under sustaina-
ble crop management practices. Five of the hybrid cultivars produced high yields while the open-pollinated
cultivars were generally low yielding. In terms of total fruit production, the outstanding cultivars were
hybrids Black Nite, Black Bell, Black Beauty, Italian Pink Bicolor and Beauty all with a total fruit yield of
over 25 t.ha'. These cultivars appear to be most adapted to production in the Virgin Islands under low-input
sustainable crop management practices. Vegetable growers should select and plant these cultivars with mi-
nimum production inputs. The study also showed that eggplant can be grown successfully in the Virgin Is-
lands without the use of chemical fertilizers and pesticides.
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