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Abstract

The present study was conducted at the College of Horticulture and Forestry, Acharya Narendra Deva
University of Agriculture & Technology, Kumarganj, Ayodhya during the rainy season of 2022-23.
The objective of this study is to find out the genetic variability within the genotypes. Plant material
consisted of 40 genotypes of Brinjal including 1 check namely NDB-2 in randomized block design of
3x1.8m? with three replications. Evaluation was done for different yield and quality traits. Among the
test entries, range for marketable yield per plant varied from 134.67 to 692 and it was highest total fruit
yield per plant was observed in NDB-21-9 (2544.73) followed by NDB-24 (2539.89), NDB-21-4
(2520.78), which were found significant over check variety NDB-2 (1775.46).
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Introduction

Brinjal (Solanum melongena L.) is a self-pollinated annual herbaceous plant native to the
tropical regions and subtropics, mainly India, Japan, and Indonesia. However, due to
heterostyly, the level of cross pollination has been observed to be as high as 29%, hence it is
classed as an often-cross pollinated crop or a facultative cross-pollinated crop. It is a diploid
with the chromosomal number 2n=24 and belongs to the huge Solanaceae family, which also
includes a number of other crop species, most notably potato, tomato, chilli, and tobacco.
Solanum incanum, a wild species with a wide distribution in at least ten regions in India, is
the ancestor of the cultivated species, Solanum melongena. The earliest record of brinjal in
India dates from 300 B.C. to 300 A.D. At least thirty-three Sanskrit names for brinjal have
been mentioned in ancient Indian literature, with the most prevalent being Varttaka,
Bhantaki, and Vattingan. It is grown across Africa since about the ninth century A.D.

Brinjal is being cultivated in India over an area of 1.18 million ha with an average annual
production of 17.81 million tonnes and productivity of 15.09 mt/ha. It is distributed in
Orissa, Bihar, Karnataka, West Bengal, Andhra Pradesh, Maharashtra and Utter Pradesh. In
Uttar Pradesh, brinjal is being cultivated on an area of 4.70 lakh ha with annual production of
152.56 lakh tonnes. (Anonymous., 2022) 41,

In comparison to tomatoes, brinjal fruits are rich in carbohydrates (4.0 g), proteins (1.4 g),
fiber (1.3 g), and minerals such as calcium (9.0 mg), copper (0.08 mg), manganese (0.25
mg), magnesium (14 mg), potash (2.0 mg), zinc (0.23 mg), phosphorus (47 mg), and iron
(0.3 mg), as well as vitamins such as thiamine (1241U), niacin, pantothenic acid, and folate.
Brinjal has a high-water content and is a great cholesterol regulator. It also contains fatty
acids. It has therapeutic qualities.

Brinjal, often known as eggplant, is a perennial plant which is commercially cultivated as an
annual crop. The inflorescence typically solitary, however it may develop into a cluster of 2-
5 flowers. The solitary or clustered nature of the inflorescence is a varietal feature. The
flower is complete and hermaphrodite. Heterostyly is a frequent characteristic, and fruit
setting flowers are long (70-85%) and medium-styled (12-55%). Non-fruit setting flowers are
short-styled and pseudo-styled. There are three main botanical variants of the S. melongena
species, including the common brinjal, which has large, spherical fruits and is classified as
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var. esculentum. The long, slender varieties are classified as
var. serpentinum, whereas dwarf brinjal plants are classified
as var. depressum (Choudhury, 1976) . The degree of
insect cross-pollination in India has been estimated to be 2-
48%, making it a frequently cross-pollinated crop.

It can be grown successfully in almost all parts of India,
with the possible exception of higher elevations. It is a
warm-season crop that is extremely sensitive to frost. A
long, warm growth season is ideal for best brinjal
production. Brinjal is grown primarily throughout the
autumn-winter season, but minor production occurs during
the spring-summer season as well. However, throughout the
spring-summer season, high temperatures (over 35 °C)
result in a significant drop in brinjal production due to poor
fruit set. The optimal temperature range for development
and fruit set is 15.5-21.1 °C. Many round cultivars set fruit
at slightly lower temperatures and are susceptible to frost,
whereas long-fruited varieties set fruit at higher
temperatures and are frost-tolerant.

Brinjal crops have a wide range of variation and higher
genetic variance in terms of fruit color, shape, size,
maturity, vegetative characteristics, and plant spinyness
among the indigenous material.

Brinjal is the most significant crop for growers and
consumers, so there is an acute need to boost productivity to
meet increasing demand throughout the year. The
information often required for generating high yielding
varieties in a certain species concerns the level of genetic
diversity for desirable features in the available germplasm.
Evaluation of germplasm is the fundamental tool for
identifying valuable genotypes. The high degree of natural
diversity in many attributes among genotypes means that
there is plenty of opportunity for improvement in economic
traits. Large variety enhances the chance of developing new
forms.

Phenotypic variability changes with changing environmental
conditions, whereas genetic variability remains constant and
is more valuable to a plant breeder for selection or
hybridization. Yield is a fairly complicated trait that is
regulated by multiple yield-contributing components and is
heavily influenced by environmental influences; hence,
estimations of heritability and genetic progress are valuable
for selection.

Materials and Methods

The experimental plant material consists of 40 Genotypes of
Brinjal. These genotypes were evaluated in a Randomized
block design of 3x1.8 m? with three replications during
spring summer season of 2022-23. Twelve plants of each
entry per replication were transplanted in 1% week of
September on raised beds of width 60 cm at plant to plant
spacing 50 cm. The crop will be raised using recommended
Package of Practices of Vegetables by Department of
vegetable Science, Acharya Narendra Deva University of
Agriculture & Technology, Kumarganj, Ayodhya.

The data were collected on the Days to 50% flowering,
Days to first fruit harvest, Plant Height (cm), Number of
Primary Branch per Plant, Polar diameter of Fruit(cm),
Equatorial diameter of fruit (cm), Length of pedicel (cm),
number of Fruit per cluster, Average fruit weight(g), number
of fruits per plant, Dry matter content (%), TSS (%). Total
Fruit yield per plant (g) The data were analysed by
windostat 9.2 data analysis software.
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Results and Discussion

Days to 50% flowering ranged from 49.33 days (NDB-32)
to 63.67 days (NDB-29). Days to 50% flowering were
minimum in the genotype NDB-32 (42.67) followed by
NDB-21-6 (50.00) and 2021/ NDB-3 (44.67) and highest in
the genotype NDB-29 (63.67) with the grand mean of 54.58
days. A similar result reported by Balasubramaniyam et al.
(2021) 1,

Days to first fruit harvest varied from 59.33 days (NDB-32)
to 75.33 days (NDB-29). Among the 40 genotypes fifteen
genotypes ware found superior for earliness than the check
NDB-2 (64.67) and twenty-four genotypes were founded
later values than the best check.

The plant height (cm) at the time of final harvest varied
from 61.93 cm in case of 2020/BRLHBY-3 to 81.33 in case
of NDB-20-7. Among the 40 genotypes NDB-20-7 (81.33)
fallowed by NDB-20-11 (77.37), NDB-21-9 (75.70), NDB-
20-6 (75.53), NDB-29 (75.17) and nineteen others were
found significant against the check NDB-2 (69.20 cm). A
similar result reported by Bhandari et al. (2017) &1,

The primary branches per plant varies from 1.73 (NDB-30)
to 3.80 (NDB-21-9). Among the 40 genotypes NDB-21-9
(3.80), followed by NDB-20-9 and NDB-21-7 (3.47), NDB-
21-5 (3.33), NDB-21-2 and NDB-21-8 (3.27), and thirty-one
others were found significant for this trait against the check
NDB-2 (1.93). A similar result reported by Kuswaha et al.
(2023) 7,

Polar diameter of fruit ranged from 9.87cm (NDB-20-1) to
16.63 (NDB-21-8). Polar diameter of fruit was maximum in
the genotype NDB-20-1 (9.87) followed by NDB-32 (16.63)
and NDB-29 (16.10) and minimum in the genotype NDB-
20-1 (9.87) with the grand mean of 13.61 cm. while the
check NDB-2 have 12.73 cm.

Equatorial length of fruit varies from 4.00 (NDB-20-3) to
7.17 (NDB-30). Among the 40 genotypes NDB-30 (7.17),
followed by NDB-22 (7.07), NDB-28 (7.03), NDB-21-8
(6.90), NDB-26 (6.77), NDB-22-1, NDB-36 (6.67), NDB-
33 (6.57), and twenty-six others were found significant for
this trait against the check NDB-2 (5.30).

Length of pedicel varies from 3.73 cm (NDB-20-11) to 6.67
(NDB-22). Length of pedicel was maximum in the genotype
NDB-22 (6.67) followed by NDB-20-6 (6.10) and NDB-29
(6.10) and minimum in the genotype NDB-20-11 (3.73)
with the grand mean of 4.91 cm. while the check NDB-2
have 4.50 cm. A similar result reported by Chaudhary et al.,
(2024) 61,

The number of fruits per cluster ranged from 2.67 (NDB-21-
7) to 4.23 (NDB-20-11). Among the 40 genotype
2021/BRLVAR-10 (27.53), and 2020/ NDB-4 have lowest
number of fruit per cluster (2.67), while maximum in the
genotype 2020/BRLVAR-11 (4.23), followed by NDB-20-9,
NDB-29 (4.20), and fourteen others were found significant
for this trait against the check NDB-2 (3.53). A similar
result reported by Srivastava et al. (2019) I,

The average fruit weight ranged from 60.23 ¢
(2020/BRLVVAR-6) to 85.77 g (NDB-21-10). Among the 40
genotypes, only eight genotypes were found significant viz.,
NDB-21-10 (85.77) have maximum average fruit weight
fallowed by NDB-21-6 (83.13) and lowest observed in the
genotype NDB-20-6 (60.23). The grand mean for this trait is
72.87 and the check NDB-2 have average weight (76.37 g).
A similar result reported by Tirkey et al. (2018) [,

The variations in the number of fruits per plant varied from
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21.20 (NDB-20-11) to 33.57 (NDB-21-4), and the grand
mean value was 27.47. The highest number of fruits per
plant was noticed in NDB-21-4 (33.57) closely followed by
NDB-21-5(33.57), and NDB-32 (33.33), While lowest in
case of the genotype NDB-20-11(21.20) and check NDB-2
have (23.23) fruits per plant. A similar result reported by
Chaudhary et al., (2014) 1,

Result of dry matter content revealed significant variations
among the population which ranged from 6.10% (NDB-31)
to 8.13% (NDB-32) with a mean of 7.08%. The genotype
NDB-31 (6.10%) followed by NDB-28 (6.23%), NDB-2
(6.30%), which were found significant for the dry matter
content than best check NDB-2 (8.00%).

The TSS (°Brix) varied from 4.57 (NDB-20-5) to 6.20
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(NDB-20-9). Among the 40 genotypes, NDB-20-9 (6.20),
followed by NDB-20-8 (5.80), 2021/ NDB-1 (5.80), and
twenty-three others were found significant for this trait than
the check NDB-2 (4.90). A similar result reported by
Kuswaha et al. (2023) ["],

The result showed that a significant difference was observed
between the genotypes for the total fruit yield per plant,
which ranged from 1310.43 g (NDB-20-11) to 2544.73 ¢
(NDB-21-9) with a mean value of 2003.13 g. The highest
amount of total fruit yield per plant was observed in NDB-
21-9 (to 2544.73) followed by NDB-24 (2539.89), NDB-21-
4 (2520.78), which were found significant over check
variety NDB-2 (1775.46). A similar result reported by
Prasanna et al., (2023) (8],

Table 4.2: Mean performance of fourty genotypes for thirteen characters in brinjal

Days to Da_ysto Plant Number of 'Polar Equatorial Length numbe_r Avergge number Dry Totgl
. first - Primary | diameter | of | of Fruit| fruit - | matter [TSS| Fruit
Trait 50% frui Height B h f Eruit diameter of dicel iaht of fruit tent |(96) | vield

flowering ruit (cm) ranc of Fruit | " (cm) pedice per weig per plant content |(%0)|yield per
harvest per Plant | (cm) (cm) | cluster (9) (%) plant (g)

NDB-20-2 52.00 64.33 | 67.70 2.13 12.70 5.80 4.47 3.27 73.47 24.83 7.10 |4.77| 1826.07
NDB-20-3 51.33 65.67 | 70.27 2.53 11.20 4.00 4.07 3.80 75.23 30.73 7.23 |5.37| 2309.81
NDB-20-5 55.33 66.00 | 68.17 2.13 14.20 5.07 4.20 3.40 78.43 23.93 6.40 |4.57| 1877.33
NDB-20-6 54.67 61.67 | 75.53 3.13 15.60 6.00 6.10 4.07 60.23 31.93 6.67 |5.67| 1924.01
NDB-20-7 53.67 63.67 | 81.33 2.10 11.87 5.50 4.87 3.00 62.30 29.47 7.30 |4.60] 1835.11
NDB-20-8 52.33 62.67 | 66.63 2.27 15.23 5.60 5.07 3.53 79.67 27.20 6.63 |5.80| 2167.46
NDB-20- 9 61.67 70.33 | 73.23 3.47 12.60 5.47 4.20 4.20 72.57 25.33 7.37 ]6.20] 1841.30
NDB-20-10 52.67 62.67 | 72.97 3.07 12.70 6.13 5.73 3.47 73.43 21.33 7.27 14.63| 1574.50
NDB-20-11 52.00 63.67 | 77.37 3.07 14.83 5.27 3.73 4.23 61.83 21.20 8.00 [4.93] 1310.43
NDB-20-12 59.33 67.00 | 68.30 2.13 13.40 6.37 4.67 3.33 70.77 31.33 6.47 |4.60] 2217.90
NDB-21-1 51.00 60.67 | 64.30 2.67 13.03 5.10 5.93 2.93 72.97 30.60 7.63 |5.80] 2231.42
NDB-21- 2 53.67 65.00 | 66.03 3.27 13.03 5.03 4.13 3.53 75.67 32.67 6.30 |4.77| 2472.27
NDB-21- 3 50.33 62.67 | 63.73 2.53 13.47 6.10 3.87 3.93 61.43 22.20 7.60 |5.37] 1364.40
NDB-21-4 53.33 63.00 | 64.93 2.60 13.20 5.03 5.87 3.27 75.17 33.57 7.40 |4.90| 2520.78
NDB-21-5 58.33 66.33 | 71.20 3.33 14.30 6.40 453 3.67 72.63 33.57 6.60 |5.60| 2435.17
NDB-21- 6 50.00 64.67 | 72.50 3.07 13.03 5.83 4.20 3.47 83.13 24.87 7.10 |4.60| 2067.65
NDB-21-7 52.33 62.00 | 70.40 3.47 15.73 5.60 4.53 2.67 72.43 32.27 7.40 |4.97| 2336.91
NDB-21-8 53.00 63.67 | 67.33 3.27 16.63 5.70 4.40 3.20 74.30 21.33 7.13 |4.70] 1584.30
NDB-21-9 53.33 63.67 | 75.70 3.80 13.57 6.90 4.53 2.73 79.27 32.10 7.10 |5.53| 2544.73
NDB-21-10 53.33 62.67 | 65.23 2.40 15.23 6.47 4.07 4.13 85.77 27.67 6.37 |4.57| 2370.23
NDB-22- 1 54.00 62.00 | 67.67 3.07 9.87 6.67 6.07 3.27 71.30 24.67 7.00 |5.10] 1759.37
NDB-22- 2 52.33 60.00 | 70.13 2.93 14.83 6.17 6.10 3.53 72.23 21.53 7.47 |5.50] 1556.09
NDB-22- 3 55.67 63.67 | 61.93 2.20 12.83 6.67 3.97 2.67 68.23 31.33 6.57 |5.50] 2139.70
NDB-22-4 59.33 67.33 | 66.73 2.73 11.47 6.60 5.47 3.93 81.20 29.20 7.30 |5.03] 2372.17
NDB- 22 56.00 64.67 | 73.67 3.40 13.27 7.07 6.67 3.40 65.60 28.67 7.13 |5.50| 1879.53
NDB-23 51.67 61.67 | 72.70 2.80 11.53 6.53 4.63 3.60 70.73 24.67 6.70 |4.70| 1745.47
NDB-24 56.33 65.33 | 63.23 2.27 15.17 4.97 4.27 3.40 81.30 31.27 7.57 |4.70| 2539.89
NDB-26 53.67 62.67 | 69.17 2.47 12.97 6.77 4.87 3.27 73.17 23.90 7.60 |5.60] 1750.29
NDB-27 57.00 65.33 | 72.37 2.40 16.00 5.77 6.03 3.40 72.67 30.87 7.27 |5.30] 2243.55
NDB-28 52.33 60.67 | 69.57 2.33 13.57 7.03 5.40 3.47 72.47 26.67 6.23 |4.90] 1935.47
NDB-29 63.67 75.33 | 75.17 2.47 16.10 5.37 5.63 4.20 71.43 25.50 6.83 |5.13] 1823.30
NDB-30 54.33 62.67 | 73.67 1.73 11.80 7.17 5.93 3.60 72.77 29.33 7.30 |5.57| 2135.37
NDB-31 58.00 66.67 | 70.07 2.07 13.30 5.70 4.93 3.73 70.07 24.27 6.10 |5.07| 1699.67
NDB-32 49.33 59.33 | 68.00 2.60 16.63 5.40 5.20 2.93 63.23 33.33 8.13 |5.17| 2108.37
NDB-33 60.00 68.33 | 72.50 2.60 12.57 6.57 457 3.33 79.43 30.67 6.93 |4.90| 2433.47
NDB- 34 52.67 62.00 | 74.23 3.27 13.07 6.43 3.73 3.80 74.13 22.33 7.27 |5.57| 1654.68
NDB-35 58.67 68.33 | 71.73 2.67 13.53 5.60 4.60 3.27 71.43 27.57 6.67 [4.90] 1969.43
NDB-36 53.67 63.00 | 70.80 1.93 13.53 6.67 5.40 4.03 74.77 28.67 7.20 |4.83] 2140.53
NDB-37 55.67 65.33 | 71.40 2.23 13.87 6.23 5.23 3.40 71.40 23.17 6.90 |5.03] 1651.57
NDB-2 (Check)| 55.00 64.67 | 69.20 1.93 12.73 5.30 4.50 3.53 76.37 23.23 8.00 |4.90| 1775.46
Mean 54.58 64.28 | 70.17 2.66 13.61 5.95 491 3.49 72.87 27.47 7.08 |5.12| 2003.13

C.V. 6.49 5.79 6.62 6.28 7.73 7.43 10.99 8.33 2.33 6.28 243 [2.02] 6.38
S.E. 2.05 2.15 2.68 0.10 0.61 0.26 0.31 0.17 0.98 1.00 0.10 [0.06] 73.81
C.D. 5% 5.76 6.05 7.55 0.27 1.71 0.72 0.88 0.47 2.76 2.80 0.28 |0.17| 207.81
C.D. 1% 7.64 8.03 | 10.02 0.36 2.27 0.95 1.16 0.63 3.66 3.72 0.37 ]0.22| 275.61
Range Lowest | 49.33 59.33 | 61.93 1.73 9.87 4.00 3.73 2.67 60.23 21.20 6.10 |4.57| 1310.43
Range Highest| 63.67 75.33 | 81.33 3.80 16.63 7.17 6.67 4.23 85.77 33.57 8.13 ]6.20] 2544.73
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Conclusion

Brinjal (Solanum melongena L.) is one of the important
vegetable crops of Solanaceae family. The present
investigation was undertaken to evaluate 40 genotypes of
Brinjal for horticultural traits. The genotypes viz. NDB-21-9
(to 2544.73) followed by NDB-24 (2539.89), NDB-21-4
(2520.78), which were found significant over check variety
NDB-2 (1775.46) in terms of marketable fruit yield. It can
be concluded that, as a wide range of variation for almost all
the economically important traits was present in this crop, so
there is a vast scope for improvement through different
breeding procedure.
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