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ABSTRACT

In brinjal, lower marketable yield could be attributed to susceptibility of genotypes to shoot and fruit borer.

An attempt was made to study the genetic parameters of interspecific crosses of brinjal genotypes for high

marketable yield and fruit borer resistance. In the present investigation genotypic coefficient of variation values

are lower than that of phenotypic coefficient of variation values for all observed characters. High heritability

5 6 5with moderate genetic advance was observed in F  and F generations of CO 2 x Solanum viarum  and F

generation of EP 65 x Solanum viarum  and EP 45 x Solanum viarum , moderate heritability with low genetic

6 advance was observed in F of EP 45 x Solanum viarum for marketable yield per plant. Among the various

characters studied, fruit borer infestation showed high genotypic coefficient of variation and phenotypic

coefficient of variation. High heritability along with high genetic gain was observed for fruit borer infestation

in all the interspecific crosses.

Key words: Brinjal, genotypic coefficient of variation, phenotypic coefficient of variation, Solanum melongena,

fruit borer infestation.

Introduction

Brinjal is an important solanaceous vegetable, which holds coveted position among the different vegetables.

In brinjal, lower marketable yield could be attributed to susceptibility of genotypes to shoot and fruit borer.

In brinjal, several experiments involving wild forms of Solanum  sp. to obtain high yield and shoot and fruit

borer resistance have been carried out (Behera and Singh 2002). But so far no such variety has been developed

with resistance to shoot and fruit borer in brinjal by utilizing the wild type as one of the parents. It is

necessary to know the magnitude of heritable and non-heritable components and genetic parameters such as

genotypic coefficient of variation, heritability and genetic advance in some of the quantitative characters of

brinjal interspecific crosses to draw a suitable breeding strategy. Study of segregating generation, owing to the

presence of more transgressive segregants, would provide opportunity to select superior genotypes. Therefore

5 6an attempt was made to study the genetic parameters of F  and F  interspecific crosses of brinjal genotypes

for high yield and shoot and fruit borer resistance.

Materials and methods

5 6  The F and F  populations of three interspecific brinjal crosses viz., CO 2 x Solanum viarum , EP 65 x

Solanum viarum  and EP 45 x Solanum viarum  were raised. In each cross, there were 100 plants raised at a

5 6spacing of 60 cm x 60 cm during September, 2003 and March, 2004 for F and F  generations respectively.

The observations on the characters namely plant height, branches per plant, mean fruit weight, fruit length, fruit

girth, calyx length, number of fruits per plant, shoot borer infestation, fruit borer infestation and marketable
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yield per plant were recorded on individual plant basis, phenotypic and genotypic coefficients of variation were

calculated by following method of Burton (1952). Heritability estimates as per the method of Lush (1940) and

genetic advance as per the method of Johnson et al (1955) were calculated.

Results and discussion

The genotypic coefficient of variation and phenotypic coefficient of variation, heritability and genetic

5 6advance as per cent of mean for various characters in the three interspecific crosses of F and F  populations

of brinjal are presented in Tables 1, 2, 3, 4, 5 and 6. 

5  Table 1: Genetic parameters in  interspecific  cross  F CO 2 x Solanum viarum.  

Characters M ean GCV (%) PCV (%) Heritability (%) GA as per cent of mean

Plant height (cm) 70.10 4.82 5.61 73.62 8.52

Branches plant 11.00 7.01 8.73 64.41 11.59-1

M ean fruit weight (g) 72.15 5.61 6.70 70.17 9.69

Fruit length (cm) 11.50 4.86 5.27 85.25 9.25

Fruit girth (cm) 12.60 5.50 6.12 80.70 10.17

Calyx length (cm) 4.10 6.21 7.11 76.50 11.20

Fruit number plant 30.00 6.08 7.20 71.43 10.59-1

Fruit borer infestation (%) 18.17 12.11 13.57 79.64 22.26

Shoot borer infestation (%) 10.90 7.67 8.25 86.38 14.67

M arketable yield plant 1.69 6.83 8.63 62.82 11.16-1

5   Table 2: Genetic parameters in interspecific cross F EP 65 x Solanum viarum.

Characters M ean GCV (%) PCV (%) Heritability (%) GA as per cent of mean

Plant height (cm) 77.70 6.40 7.45 73.63 11.30

Branches plant 7.00 9.18 10.55 75.72 16.45-1

M ean fruit weight (g) 54.68 4.60 6.12 56.43 7.12

Fruit length (cm) 8.60 5.33 7.35 52.68 7.98

Fruit girth (cm) 9.10 3.91 5.23 55.94 6.03

Calyx length (cm) 2.30 4.47 5.66 62.51 7.29

Fruit number plant 36.00 5.74 7.02 66.80 9.66-1

Fruit borer infestation (%) 8.57 12.10 13.30 82.76 22.67

Shoot borer infestation (%) 6.55 11.01 13.66 64.92 18.27

M arketable yield plant 1.88 9.08 9.81 85.72 17.32-1

5   Table 3: Genetic parameters in interspecific cross F EP 45 x Solanum viarum.  

Characters M ean GCV (%) PCV (%) Heritability (%) GA as  per cent of mean

Plant height (cm) 78.20 5.38 6.59 66.59 9.04

Branches plant 10.00 4.81 6.29 58.51 7.58-1

M ean fruit weight (g) 67.22 5.47 6.18 78.48 9.98

Fruit length (cm) 11.80 9.26 9.74 90.26 18.11

Fruit girth (cm) 12.40 8.44 9.73 75.38 15.10

Calyx length (cm) 2.90 6.24 7.13 76.61 11.25

Fruit number plant 30.00 4.52 6.07 55.37 6.92-1

Fruit borer infestation (%) 11.27 12.60 14.35 77.15 22.81

Shoot borer infestation (%) 7.43 13.19 14.66 81.05 24.47

M arketable yield plant 1.83 8.91 10.43 72.89 15.66-1

6Table 4: Genetic parameters in interspecific  cross F  brinjal CO 2 x Solanum viarum.  

Characters M ean GCV (%) PCV (%) Heritability (%) GA as per cent of mean

Plant height (cm) 67.70 4.42 5.27 70.44 7.65

Branches plant 9.00 6.55 7.70 72.49 11.50-1

M ean fruit weight (g) 68.80 5.16 6.69 59.30 8.18

Fruit length (cm) 10.90 4.58 5.49 69.49 7.86

Fruit girth (cm) 11.90 4.09 5.76 50.46 5.98

Calyx length (cm) 3.30 4.63 5.96 60.46 7.42

Fruit number plant 34.00 5.31 6.02 77.78 9.65-1

Fruit borer infestation (%) 19.05 5.43 6.92 61.42 8.76

Shoot borer infestation (%) 10.13 4.37 4.81 82.44 8.17

M arketable yield plant (kg) 1.89 5.05 6.30 64.24 8.33-1

The growth attributes like plant height and branches per plant recorded low genotypic coefficient of

variation and phenotypic coefficient of variation in most of the crosses. Moderate heritability with low genetic

5gain was found in the F  progenies of EP 45 x Solanum viarum  for branches per plant in the present study.
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6  Table 5: Genetic parameters in interspecific cross F brinjal EP 65 x Solanum viarum 

Characters M ean GCV (%) PCV (%) Heritability (%) GA as per cent of mean

Plant height (cm) 85.40 3.90 5.46 51.07 5.74

Branches plant 10.00 8.67 9.84 77.64 15.74-1

M ean fruit weight (g) 62.50 3.62 5.42 44.64 4.99

Fruit length (cm) 9.60 5.23 7.09 54.55 7.97

Fruit girth (cm) 10.30 3.84 5.42 50.19 5.61

Calyx length (cm) 2.60 2.10 3.41 38.03 2.67

Fruit number plant 35.00 5.03 6.59 58.32 7.92-1

Fruit borer infestation (%) 12.71 10.63 13.12 65.61 17.73

Shoot borer infestation (%) 7.53 6.26 7.05 78.78 11.45

M arketable yield plant (kg) 1.94 5.35 6.74 63.06 8.75-1

6  Table 6: Genetic parameters in interspecific cross F EP 45 x Solanum viarum

Characters M ean GCV (%) PCV (%) Heritability (%) GA as  per cent of mean

Plant height (cm) 81.20 4.73 6.09 60.30 7.56

Branches plant 10.00 4.69 6.19 57.25 7.30-1

M ean fruit weight (g) 64.98 4.79 6.71 51.01 7.05

Fruit length (cm) 12.30 5.82 7.45 60.95 9.35

Fruit girth (cm) 12.20 8.08 8.97 81.34 15.02

Calyx length (cm) 3.10 4.53 5.44 69.45 2.96

Fruit number plant 32.00 3.14 4.91 40.70 7.78-1

Fruit borer infestation (%) 12.48 10.97 12.55 76.36 19.74

Shoot borer infestation (%) 8.88 5.87 6.53 80.77 10.86

M arketable yield plant (kg) 1.80 4.79 6.97 47.31 6.79-1

The crosses in all the generations revealed either high or moderate heritability with low genetic advance

for fruit length. High or moderate heritability with low genetic gain for fruit girth was exhibited in most of

5 6the crosses, except F  and F  progenies of EP 45 x Solanum viarum . This could be due to the reason that the

parental genotypes might have possessed either additive or non-additive genes for this trait in different

5 6magnitudes. In F  and F , the heritability for calyx length was high with low genetic advance in the crosses

EP 45 x Solanum viarum , CO 2 x Solanum viarum   and EP 65 x Solanum viarum . 

Low genotypic coefficient of variation and phenotypic coefficient of variation were exhibited in all the

crosses for mean fruit weight. 

Among the various characters studied in these crosses, fruit borer infestation showed high genotypic

coefficient of variation and phenotypic coefficient of variation. High heritability with either moderate or high

genetic advance was observed for shoot borer infestation in EP 45 x Solanum viarum  and EP 65 x Solanum

viarum . 

Discussion:

In the present study, the genotypic coefficient of variation was lower than that of phenotypic coefficient

5 6of variation for all the characters studied indicating presence of environmental influence. In F  and F

populations, high heritability combined with low genetic gain was observed in the crosses CO 2 x Solanum

viarum  and EP 45 x Solanum viarum  for plant height. These results indicated that high values of heritability

are not always an indication of high genetic gain (Johnson et al 1955). Thus it appears that these characters

are also influenced by non-additive gene effects (Singh et al 1974). High heritability combined with moderate

5 6  genetic gain was observed in the F and F  progenies of CO 2 x Solanum viarum  and EP 65 x Solanum viarum

for branches per plant revealing additive and non-additive genetic effects. In respect of mean fruit weight, the

5 5 F  generation of all crosses except F of EP 45 x Solanum viarum  registered high heritability with low genetic

6 6 advance and F generation except F of CO 2 x Solanum viarum  expressed moderate heritability with low

genetic advance. Parental genotypes might have possessed both additive and non-additive genes for mean fruit

weight in different magnitudes, which could be attributed to moderate heritability with low genetic advance.

This is in line with the results of Amirthanayagam (2001).

5 6 5Considering F  and F  populations, high heritability with moderate genetic advance was observed in F  and

6 5F  generations of CO 2 x Solanum viarum  and F  generation of EP 65x Solanum viarum  and EP 45 x Solanum

viarum  for the most important trait marketable yield per plant. High heritability indicated that phenotypes

strongly reflected the genotypes and the individuals that are superior for this trait should also possess desirable

genes for marketable yield and transmit to their offspring leading to homozygosity in the later generations.

High heritability with moderate genetic advance for yield was also reported by Mohanty (2002). Moderate

6heritability combined with low genetic advance was observed in F  of EP 45 x Solanum viarum . These results

indicated that marketable yield was controlled by additive or non-additive gene action, which was present in

the parental genotype. This is in conformity with the results of Patel and Dalal (1994). High heritability along
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with high genetic gain was observed for fruit borer infestation indicating additive gene action for this trait. This

is in agreement with Dhankhar et al (1977). 

This study vividly revealed that high phenotypic coefficient of variation and genotypic coefficient of

5 6 5variation were noticed for fruit borer infestation in F  and F  generations and shoot borer infestation in F

generation of EP 65 x Solanum viarum  and EP 45 x Solanum viarum  suggesting greater phenotypic and

genotypic variability among the crosses and responsiveness of the above attributes for further improvement

through selection. The results also described that genetic factors were predominantly responsible for expression

of these attributes and selection could be made effectively on the basis of phenotypic performance.
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