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Analysis of genetic variability in brinjal (Solanum melongena L) under low hill
conditions of Himachal Pradesh
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ABSTRACT

Present study was conducted during kharif 2018 at the experimental research farm of the Department of Vegetable
Science, College of Horticulture and Forestry, Neri, Hamirpur, Himachal Pradesh to know the extent of variability,
genotypic coefficient of variation and phenotypic coefficient of variation, heritability and genetic advance in 20
different genotypes of brinjal. The study revealed significant differences among the genotypes for all the horticultural
characters indicating considerable variability. The highest fruit yield per plant was recorded by the genotype
B-COHFNERI-9 (1.11 kg) followed by Arka Kusumkar (1.08 kg), Pusa Purple Cluster (0.97 kg), B-COHFNERI-4 (0.95
kg) and B-COHFNERI-2 (0.92 kg). High magnitude of GCV and PCV was recorded for the traits like number of
marketable fruits per plant, fruit length, stem diameter and 100-seed weight. High estimates of heritability and
genetic advance were recorded by the horticultural traits days to first picking, pedicel length, fruit length, average
fruit weight, number of marketable fruits per plant, number of primary branches per plant, plant height, stem

diameter, plant spread and 100-seed weight.
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INTRODUCTION

Brinjal (Solanum melongena L) is an admired
vegetable crop which is grown all over the world though
it is grown on a large scale in Asia. It is a popular and
principal vegetable of family Solanaceae. It is believed
that eggplant has originated in Indo-Burma and China
is the secondary centre of origin (Vavilov 1928). Being
primary centre of origin, India has accumulated a wide
range of variability in this crop. Genetic improvement
of any crop mainly depends on the amount of genetic
variability present in the population and the germplasm
serves as a valuable source of base population and
provides scope for wide variability (Vavilov 1951). It
is an important cash crop of low and mid hills of
Himachal Pradesh and is grown in Kangra, Mandi,
Chamba, Hamirpur, Una and Bilaspur districts.
Phenotypic and genotypic coefficients of variation are
useful in detecting amounts of variability present in
germplasm. Heritability and genetic advance are
important selection parameters; they help in determining
the influence of environment in expression of characters

and the extent to which improvement is possible after
selection (Prabhu et al 2008). Heritable variation can
be effectively studied in conjunction with genetic
advance. High heritability alone is not enough to make
efficient selection in segregating generation and needs
to be accompanied by a substantial amount of genetic
advance (Johnson et al 1955).

The knowledge of the genetic variability in the
collected germplasm is the first step for effective
selection of desirable genotypes. Thus the present study
was undertaken in brinjal which comprised 20 different
genotypes to estimate the extent of variability,
heritability and genetic advance under low hill
conditions of Himachal Pradesh.

MATERIAL and METHODS

The present investigations were carried out in low
hill conditions of Himachal Pradesh during kharif 2018
at the experimental research farm of the Department
of Vegetable Science, College of Horticulture and
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Forestry, Neri, Hamirpur, Himachal Pradesh involving
20 genotypes (16 local accessions and 4 commercial
varieties) of brinjal. The seedlings of brinjal were raised
in nursery beds and were transplanted during July 2018
ata spacing of 60 cm x 45 cm in randomized complete
block design with three replications of each genotype
in a plot size of 1.8 m % 1.8 m. The observations were
recorded on 17 different horticultural traits including
marketable fruit yield per plant. Parameters of
variability including phenotypic coefficient of variation
(PCV), genotypic coefficient of variation (GCV) and
heritability in broad sense were estimated as per
formula given by Burton and DeVane (1953) and Allard
(1960). The estimates of genetic advance as
percentage of mean were calculated as per Allard
(1960) as it provides more reliable information
regarding the effectiveness of selection in improving a
trait.

RESULTS and DISCUSSION

Coefficient of variation: The analysis of variance
(Table 1) showed that all the 15 quantitative traits under
study showed significant mean sum of squares due to
genotypes indicating that sufficient genetic variability
existed among various genotypes for these traits. The
data in Table 2 reveal that the phenotypic coefficient
of variation was higher in magnitude than the genotypic
coefficient of variation for all the characters and the

difference between the two (PCV and GCV) was also
lower in magnitude. Among all the 15 quantitative
characters studied, the PCV and GCV values were
high (>20%) for only eight traits viz fruit length
(PCV- 36.92, GCV- 35.91), pedicel length (PCV-
20.91), fruit diameter (PCV- 20.57), average fruit
weight (PCV- 45.78, GCV- 45.77), number of
marketable fruits per plant (PCV- 41.01, GCV-
40.18), stem diameter (PCV 28.76, GCV- 27.85),
100-seed weight (PCV- 36.30, GCV- 36.22) and
marketable fruit yield per plant (PCV-23.62) indicating
sufficient scope for selection for these characters in
the genotypes of brinjal under study.

Heritability: The estimates of heritability (broad sense)
indicated that the range of heritability varied from 35.75
to 99.98 per cent. High heritability (Table 2) was
observed for the traits plant spread (99.98%), average
fruit weight (99.93%), 100-seed weight (99.61%),
number of seeds per fruit (98.40%), plant height (98.29%),
number of marketable fruits per plant (95.98%), fruit
length (94.57%), stem diameter (93.79%), number of
primary branches per plant (86.25%), pedicel length
(86.00%), days to first picking (78.49%) and total soluble
solids (73.44%). Whereas low heritability was observed
in traits days to 50 per cent flowering (42.04%) and
marketable fruit yield per plant (35.75%). Similar findings
have also been reported by Tiwari et al (2019) and Patel
etal (2017) in brinjal.

Table 1. Analysis of variance for different horticultural traits including fruit yield per plant in various genotypes

of brinjal (Solanum melongena L)

Character Replications  Genotypes Error
(df=2) (df=19) (df=38)
Days to 50% flowering 1.71 14.64* 4.61
Days to first picking 35.55 386.18* 32.32
Pedicel length (cm) 0.31 2.670* 0.13
Fruit length (cm) 0.40 57.8*% 1.08
Fruit diameter (cm) 0.01 2.84% 0.67
Average fruit weight (g) 0.13 3,900.6%* 0.81
Number of marketable fruits/plant 0.33 69.45* 0.95
Total soluble solids (%) 0.06 0.77* 0.08
Number of primary branches/plant 0.02 4.63* 0.23
Plant height (cm) 4.55 561.29%* 3.23
Stem diameter (cm) 0.05 0.085%* 0.02
Plant spread (cm?) 13.11 461929.30*  26.02
Number of seeds/fruit 63.95 7461.96* 40.14
100-seed weight (mg) 0.01 0.02* 0.01
Marketable fruit yield/plant (kg) 0.02 0.06* 0.02

*Significant at 5% LoS
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Table 2. Estimates of different genetic parameters of variation for various traits among brinjal genotypes

Character Mean Range Coefficient of variation (%) Heritability = Genetic advance
(%) as % of mean

Minimum Maximum Genotypic Phenotypic

Days to 50% flowering 53.53 5033 56.66 3.41 5.26 42.04 2.44
Days to first picking 83.05 71.33 111.33 13.07 14.76 78.49 19.82
Pedicel length (cm) 4.73 3.03 6.80 19.39 2091 86.00 1.75
Fruit length (cm) 12.11  6.20 21.66 3591 36.92 94.57 8.71
Fruit diameter (cm) 5.74 4.08 7.40 14.80 20.57 51.77 1.26
Average fruit weight (g) 78.74 4237 160.30 45.77 45.78 99.93 74.24
Number of marketable fruits/plant 11.89  4.84 21.31 40.18 41.01 95.98 9.64
Total soluble solids (%) 432 3.34 5.18 11.08 12.93 73.44 0.84
Number of primary branches/plant 0.59 5.02 10.06 17.09 18.40 86.25 2.31
Plant height (cm) 74.64  49.33 92.51 18.27 18.43 98.29 27.85
Stem diameter (cm) 0.59 0.31 0.96 27.85 28.76 93.79 0.33
Plant spread (cm?) 2267.88 1155.00 2723.66 17.30 17.30 99.98 808.24
Number of seeds/fruit 528.30 482.00 605.66 9.41 9.49 98.40 101.64
100-seed weight (g) 0.23 0.11 0.35 36.22 36.30 99.61 0.17
Marketable fruit yield/plant (kg) 0.80 0.58 1.11 14.12 23.62 35.75 0.14

Table 3. Mean performances of various quantitative horticultural traits including marketable fruit yield per plant
in brinjal (Solanum melongena L)

Genotype Parameter

Days to 50% Days to first Pedicellength Fruitlength Fruitdiameter Average fruit Number of TSS

flowering picking (cm) (cm) (cm) weight (g) marketable (%)
fruits/plant

B-COHFNERI -2 53.33 79.33 3.83 17.46 5.63 52.00 17.69 441
B-COHFNERI-4  52.66 74.00 5.14 14.12 6.23 57.33 16.60 4.26
B-COHFNERI-7  53.00 76.00 4.63 8.20 7.40 160.3 5.25 3.34
B-COHFNERI-9  56.33 78.66 4.70 9.70 6.16 52.30 21.31 3.85
B-COHFNERI-10 51.00 76.33 3.03 6.93 6.11 153.00 4.84 5.01
B-COHFNERI-16 51.33 74.33 3.90 12.23 6.11 62.00 12.38 4.90
B-COHFNERI-17 52.00 80.00 6.13 11.83 6.53 51.00 13.17 4.69
B-COHFNERI-18 51.00 73.66 4.03 6.20 5.25 131.00 5.25 4.13
B-COHFNERI-19 50.33 72.00 5.16 21.66 5.50 65.00 11.04 451
B-COHFNERI-22 52.00 74.00 423 10.46 5.83 59.00 11.94 4.79
B-COHFNERI-25 56.33 100.00 4.13 7.63 4.47 68.00 10.95 441
B-COHFNERI-28 56.66 111.33 4.73 6.90 6.80 140.00 5.28 4.63
B-COHFNERI-30 55.33 90.33 426 11.66 6.62 69.00 9.98 4.25
B-COHFNERI-34 55.66 83.00 4.56 18.36 6.91 79.00 11.39 3.52
B-COHFNERI-35 55.66 89.00 6.76 15.43 6.45 62.50 10.80 5.18
B-COHFNERI-38 53.00 71.33 4.88 11.55 4.08 71.50 8.11 4.00
Pusa Purple Long  52.66 77.33 5.06 18.76 4.10 42.37 17.51 3.47
Pusa Purple Cluster 50.66 88.00 4.23 12.53 4.27 60.00 16.23 4.63
Pusa Anupam 55.00 87.66 6.80 8.30 5.50 80.00 10.12 4.12
Arka Kusumkar 56.66 104.66 4.50 12.33 4.95 60.00 18.00 4.30
Mean 53.53 83.05 4.73 12.11 5.74 78.74 11.89 432
SEm 1.24 3.28 0.21 0.60 0.47 0.52 0.56 0.16
CD, 3.56 9.43 0.61 1.73 1.36 1.50 1.62 0.48
CV (%) 4.01 6.84 7.82 8.60 14.28 1.15 8.22 6.63

149



Thukral et al

Table 3. Contd.....

Genotype Parameter
Number of primary Plant Stem Plant spread Number of 100-seed Marketable fruit
branches/plant height (cm) diameter (cm) (cm?) seeds/fruit  weight (g) yield/plant (kg)

B-COHFNERI -2 7.54 75.67 0.51 2693.66 580.33 0.32 0.92
B-COHFNERI-4 10.06 90.39 0.64 2711.00 574.00 0.13 0.95
B-COHFNERI-7 8.06 90.22 0.63 2495.33 578.66 0.32 0.84
B-COHFNERI-9 5.13 79.33 0.57 2272.00 595.33 0.11 1.11
B-COHFNERI-10 8.34 63.89 0.48 2261.00 595.33 0.32 0.74
B-COHFNERI-16 9.00 79.33 0.59 1995.00 605.66 0.19 0.76
B-COHFNERI-17 7.84 92.51 0.49 2244.66 492.33 0.12 0.67
B-COHFNERI-18 7.21 83.11 0.53 1995.33 582.33 0.32 0.68
B-COHFNERI-19 6.74 75.77 0.47 2709.00 489.66 0.19 0.71
B-COHFNERI-22 6.96 87.21 0.62 2135.33 586.00 0.12 0.70
B-COHFNERI-25 7.05 57.92 0.47 2051.33 496.00 0.19 0.74
B-COHFNERI-28 6.90 49.33 0.39 1155.00 486.66 0.19 0.74
B-COHFNERI-30 5.02 55.03 0.66 2723.66 488.00 0.18 0.68
B-COHFNERI-34 5.60 57.26 0.50 2118.66 488.00 0.32 0.90
B-COHFNERI-35 6.40 89.64 0.31 2711.00 482.00 0.35 0.67
B-COHFNERI-38 7.96 90.55 0.53 2680.33 495.66 0.21 0.58
Pusa Purple Long 6.87 62.33 0.80 2070.66 491.66 0.32 0.74
Pusa Purple Cluster  6.66 75.48 0.89 2076.00 484.66 0.32 0.97
Arka Kusumkar 6.23 63.89 0.85 1866.00 487.33 0.19 1.08
Pusa Anupam (check) 6.16 74.00 0.96 2392.66 486.33 0.17 0.81
Mean 7.09 74.64 0.59 2267.88 528.30 0.23 0.80
CD, s 0.27 2.98 0.07 8.46 10.51 0.01 0.25
SEm 0.80 1.03 0.02 2.94 3.65 0.03 0.08
CV (%) 6.82 2.41 7.16 0.22 1.19 2.25 18.93

Genetic Advance: The estimates of genetic advance
as per cent of mean provide more reliable information
regarding the effectiveness of selection in improving a
trait. Genetic advance (as per cent mean) ranged from
(0.14 to 808.24%). High percentage for estimates of
heritability and genetic advance as per cent mean
(Table 2) were recorded for days to first picking (78.49
and 19.82), pedicel length (86.00 and 1.75), fruit length
(94.57 and 8.71), average fruit weight (99.93 and
74.24), number of marketable fruits per plant (95.98
and 9.64), number of primary branches per plant (86.25
and 2.31), plant height (98.29 and 27.85), stem diameter
(93.79 and 0.33), plant spread (99.98 and 808.24) and
100-seed weight (99.61 and 0.17) respectively which
suggested that the heritability in these traits was mainly
due to the additive effects and selection was effective
for these traits. Similar results were obtained by Vidhya
and Kumar (2015), Muniappan et al (2010) and Bhukya
and Nagre (2013) in genetic studies conducted in
brinjal.

CONCLUSION

The findings of the present investigations suggest
that the traits days to first picking, pedicel length, fruit
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length, average fruit weight, number of marketable
fruits per plant, number of primary branches per plant,
plant height, stem diameter, plant spread and 100-seed
weight can be improved through direct selection as they
showed high additive effects which was evident from
the high heritability exhibited by these traits coupled
with high genetic advance over mean. On the basis of
marketable fruit yield per plant the genotype B-
COHFNERI-9 (1.11 kg) was the best followed by Arka
Kusumkar (1.08 kg), Pusa Purple Cluster (0.97 kg),
B-COHFNERI-4 (0.95 kg) and B-COHFNERI-2 (0.92
kg). These genotypes also showed their superiority in
terms of the other horticultural traits like number of
marketable fruits per plant and number of seeds per
plant.
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