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INTRODUCTION

Brinjal has more regional preferences for specificity of fruits
trait ranging from round to long fruit with green, purple, pink,
white and stripped multicolor. Considering the potentiality of
this crop, there is a prime need for improvement and to develop
varieties suited to specific agro-ecological conditions and also
for specific use. The role of genetic variability in crops is of
paramount importance in selecting the best genotypes for
making rapid improvement in yield and related characters as
well as to select the most potential parents for making the
hybridization programme successful (Prabhu et al., 2009 and
Meena and Bahadur, 2013). The first step of plant breeding
for crop improvement is to know the genetic variability
available for germplasm which is considered as the reservoir
of variability for different characters (Vavilov, 1951) and
expressed in terms of phenotypic and genotypic coefficients
of variation are useful in detecting amounts of variability
present in germplasm. Heritability and genetic advance help
in determining the influence of environment in expression of
characters and the extent to which improvement is possible
after selection. 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 (Johanson et al., 1955).

A study of correlation between different quantitative characters
provides an idea of association. It could be effectively exploited
to formulate selection strategies for improving yield and quality.
Association of characters like yield, its components, and other
economical traits is important for making selection in the

breeding programme. It suggests the advantage of a scheme
of selection for more than one character at a time (Kalloo,
1994). Further in order to have clearer picture of yield
components for effective selection progamme, it would be
desirable to consider the relative magnitude of association of
various characters with yield.

This study was conducted by keeping objective to improve
the productivity, by generating information about the nature
and magnitude of genetic variability and assessing the
association of various characters, which is quite necessary to
select and plane effective breeding programme.

MATERIALS AND METHODS

The experiment was conducted at the Research Block of
Vegetable Section in Sector No. 1 under the University of
Horticultural Sciences, Bagalkot (Karnataka) during the year
2013-14. Sixty genotypes of brinjal were grown in randomized
block design with three replications. Ridges and furrows
prepared at a spacing of 75 cm. On these ridges six week old
seedlings were planted at a spacing of 60 cm (Anon., 2012).
Thus, 15 plants were planted on each ridge with plot area of
6.75 m2. Five randomly chosen plants in each replication of
each entry were labelled and used for recording the
observations for the growth parameters viz., plant height (cm),
plant spread (cm), number of primary branches per plant,
stem girth (cm) and leaf area (cm2) at 60, 90 and 120 days after
transplanting. Earliness parameters viz., days to first flowering,
days to 50 per cent flowering and days to first fruit maturity
and yield parameters viz., fruit length (cm), fruit diameter (cm),
fruit length-diameter ratio, average fruit weight (g), number of
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fruits per cluster, number of fruits per plant, early yield per
plant (first three pickings-kg), total yield per plant (kg), yield
per plot (kg) and yield per hectare (t) were recorded. Data on
qualitative characters were also recorded. Per cent dry matter
in fruit was found by drying the cut fruit samples in hot air
oven at 600C till constant weight of samples was achieved
over the two subsequent observations and dry weight of fruits
was recorded and per cent dry matter in fruit was worked.
Total phenol content of brinjal fruits was estimated by Folin
Ciocalteu Reagent (FCR) method (Sadasivam and Manickam,
2005). Analysis of variance was carried out as per the
procedure given by Panse and Sukhatme (1967). The
variability for different characters was estimated. Genotypic
and phenotypic coefficients of variance (Burton and Devane,
1953), broad sense heritability (Falconer, 1981) and genetic
advance as per cent over mean (Johanson et al., 1955) worked
out. The correlation co-efficient among all important character
combinations at phenotypic (rp) and genotypic (rg) level were
estimated by employing formula given by Al-Jibourie et al.
(1958).

RESULTS AND DISCUSSION

Genetic variability studies
The estimates of genotypic and phenotypic coefficients of
variation, heritability, genetic advance and genetic advance
as per cent of mean are presented in table 1. The phenotypic
coefficient of variation was higher than genotypic coefficient

of variation for all the traits. High GCV and PCV (>20%) were
observed for number of primary branches (at 90 and 120
DAT), stem girth at 60 DAT, leaf area (at 60 and 90 DAT),
number of fruits per cluster, number of fruits per plant, average
fruit weight, fruit length-diameter ratio, total yield per plant,
yield per plot, yield per hectare and phenol content. Similar
results were also obtained by Dahatonde et al. (2010),
Muniappan et al. (2010), Kumar et al. (2012), Arunkumar et
al. (2013), Lokesh et al. (2013), Patel et al. (2015) and Mallesh
et al. (2015), it indicates existence of broad genetic base, which
would be amenable for further selection. Moderate GCV and
PCV (10-20%) were observed for plant height (at 60, 90 and
120 DAT), plant spread at 60 DAT, stem girth (at 90 and 120
DAT), days to first flowering, fruit length, fruit diameter and per
cent dry matter in fruits. Several workers viz., Muniappan et
al. (2010), Arunkumar et al. (2013), Lokesh et al. (2013) and
Nayak and Nagre (2013), reported similar findings. These
results suggested that little influence of environment. Therefore,
phenotypic variability may be a good measure of genotypic
variability and hence selection for such traits would be
rewarding.

Low GCV (<10%) and Moderate PCV (10-20%) were
observed for plant spread (at 90 and 120 DAT), days to 50 per
cent flowering and days to first fruit maturity. These results
indicate that apparent variation is not only due to genotypes
but also due to the influence of environment on the expression
of character. Selection for such traits may not give desirable
results. Higher (>20%) values of genetic advance over mean

Table 1: Estimates of components of variance, heritability, genetic advance and genetic advance over mean for growth, earliness, yield and
quality parameters in brinjal

Sl. No. Character GV PV GCV (%) PCV(%) h2 (%) GA GAM (%)
A. Growth parameters

1. Plant height at 60 DAT (cm) 49.66 50.01 12.98 13.08 99.31 14.46 26.64
2. Plant height at 90 DAT (cm) 76.60 97.63 13.08 14.76 78.46 15.97 23.86
3. Plant height at 120 DAT (cm) 80.36 101.11 12.21 13.69 79.48 16.46 22.42
4. Plant spread at 60 DAT (cm) 56.91 57.21 12.57 12.60 99.47 15.49 25.83
5. Plant spread at 90 DAT (cm) 46.17 91.08 9.73 13.66 50.70 9.96 14.27
6. Plant spread at 120 DAT (cm) 42.89 86.37 8.87 12.59 49.66 9.50 12.83
7. Number of primary branches at 60 DAT 0.49 1.62 14.31 25.97 30.38 0.79 16.25
8. Number of primary branches at 90 DAT 2.67 2.83 24.56 25.29 94.31 3.26 49.14
9. Number of primary branches at 120 DAT 2.40 2.56 21.40 22.08 93.93 3.09 42.73
10. Stem girth at 60 DAT (cm) 0.08 0.09 21.02 21.46 95.99 0.59 42.44
11. Stem girth at 90 DAT (cm) 0.05 0.11 12.94 18.54 48.73 0.33 18.61
12. Stem girth at 120 DAT (cm) 0.05 0.11 12.65 18.14 48.66 0.33 18.18
13. Leaf area at 60 DAT (cm2) 1075.44 1087.67 34.26 34.46 98.88 67.17 70.19
14. Leaf area at 90 DAT (cm2) 2910.82 2990.28 36.92 37.42 97.34 109.65 75.04
B. Earliness parameters
15. Days to first flowering 30.48 37.50 10.91 12.10 81.30 10.25 20.26
16. Days to 50 per cent flowering 29.18 34.78 9.35 10.21 83.89 10.19 17.65
17. Days to first fruit maturity 18.53 22.36 5.78 6.35 82.87 8.07 10.84
C. Yield parameters
18. Number of fruits per cluster 0.21 0.21 40.04 40.14 99.52 0.95 82.29
19. Fruit length (cm) 1.95 2.42 18.73 20.87 80.53 2.58 34.63
20. Fruit diameter (cm) 0.62 0.80 15.46 17.45 78.56 1.44 28.24
21. Fruit length-diameter ratio 0.15 0.16 26.65 27.48 94.06 0.79 53.25
22. Early yield per plant (kg) 0.03 0.04 24.45 28.04 76.05 0.32 43.93
23. Average fruit weight (g) 784.45 785.79 34.57 34.60 99.83 57.64 71.16
24. Number of fruits per plant 68.86 87.05 40.36 45.38 79.11 15.20 73.95
25. Total yield per plant (kg) 0.14 0.17 25.12 28.29 78.86 0.68 45.96
26. Yield per plot (kg) 28.27 35.30 24.44 27.31 80.09 9.80 45.05
27. Yield per hectare (t) 62.03 77.46 24.44 27.31 80.09 14.52 45.05
D. Quality parameters
28.  Per cent dry matter in fruits 3.58 4.19 15.84 17.14 85.48 3.60 30.18
29.  Phenol content (mg/100 g) 4922.21 4925.81 49.36 49.37 99.90 144.47 101.64

GV = Genotypic variance, PV = Phenotypic variance, GCV = Genotypic coefficient of variance, GA= Genetic advance, h2 = Heritability (broad sense), PCV =Phenotypic coefficient
of variance, GAM = Genetic advance (per cent mean), DAT= Days after transplanting
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(GAM) coupled with high estimates of heritability (>60%)
were observed for the characters viz., plant height (at 60, 90
and 120 DAT), plant spread at 60 DAT, number of primary
branches (at 90 and 120 DAT), stem girth at 60 DAT, leaf area
(at 60 and 90 DAT), days to first flowering, number of fruits per
cluster, fruit length, fruit diameter, fruit length-diameter ratio,
average fruit weight, phenol content, early yield per plant,
total yield per plant, yield per plot, yield per hectare and per
cent dry matter in fruits. Similar results were also reported by
Kumar et al. (2012), Arunkumar et al. (2013) and Lokesh et al.
(2013). These results indicated the predominant role of additive
genetic component in governing these traits and improvement
of these traits through direct selection would be rewarding.

Moderate (20-30%) values of genetic advance over mean
(GAM) coupled with moderate estimates of heritability (30-
60%) were observed plant spread (at 90 and 120 DAT), number
of primary branches at 60 DAT, stem girth (at 90 and 120
DAT). This indicates the importance of additive effects for this
trait and selection may be rewarding. These results are in
conformity with the findings of Mishra and Mishra (1990).

High heritability coupled with moderate genetic advance over
mean were observed for days to 50 per cent flowering and
days to first fruit maturity, indicating non-additive gene action.
The high heritability is being exhibited due to favorable
influence environment rather than genotype and selection for
such traits may not be rewarding. These findings are similar to
the reports of Mishra and Mishra (1990), Muniappan et al.
(2010) and Arunkumar et al. (2013)
Correlation studies
Variability studies provide information on the extent of
improvement could be achieved in different characters, but
they do not throw light on the extent and nature of relationship
existing between various characters. Therefore, for rational
approach towards the improvement of yield, selection has to
be made for the components of yield, since there may not be
genes for yield per se, but only for various yield components
(Grafius, 1959). Further, many of these yield contributing
characters may interact in desirable and undesirable direction.
Hence, a knowledge regarding the association of various
characters among themselves and with economic characters

Table 2: Genotypic correlation coefficients among growth, earliness, yield and quality parameters in brinjal genotypes
@ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 1.000 0.633**0.279** 0.661** 0.252** 0.130 0.147* 0.262** -0.105 0.003 0.015 -0.096 -0.163* 0.407** 0.361** -0.117 0.385**
2 1.000 0.494** 0.461** 0.319** 0.051 0.049 0.122 0.006 0.013 0.220** -0.240** -0.077 0.704** 0.450** 0.267** 0.660**
3 1.000 0.336** -0.106 -0.085 -0.104 -0.068 0.190* 0.195** 0.003 0.094 0.076 0.531** 0.251** 0.277** 0.545**
4 1.000 0.096 0.051 0.026 0.139 -0.108 -0.001 0.015 -0.075 -0.223** 0.563** 0.468** 0.060 0.539**
5 1.000 0.383** 0.375** 0.340** -0.138 0.025 0.490** -0.248** 0.226** 0.133 -0.081 -0.178* 0.120
6 1.000 1.010** 0.922** -0.061 0.056 0.218** -0.122 0.125 -0.239** -0.315** -0.124 -0.302**
7 1.000 0.907** -0.084 0.074 0.227** -0.110 0.122 -0.220** -0.314** -0.134 -0.272**
8 1.000 -0.015 0.061 0.145 -0.067 0.063 -0.146* -0.197** -0.041 -0.164*
9 1.000 -0.327** -0.333** -0.077 -0.301** -0.140 0.395** 0.281** -0.028
10 1.000 0.208** 0.673** 0.559** 0.208** -0.552** -0.107 0.139
11 1.000 -0.511** 0.450** 0.288** -0.303** -0.015 0.242**
12 1.000 0.244** -0.042 -0.307** -0.166* -0.070
13 1.000 0.137 -0.778** 0.015 0.080
14 1.000 0.399** 0.084 1.000**
15 1.000 0.107 0.449**
16 1.000 0.114
17 1.000

Critical rg value at 1per cent= 0.191, Critical rg value at 5 per cent= 0.146, ** Indicates significant at p=0.01, *Indicates significant at p=0.05, @-Characters; 1. Plant height at 90 DAT
(cm), 2. Plant spread at 90 DAT (cm), 3. Number of primary branches at 90 DAT, 4. Stem girth at 90 DAT (cm), 5. Leaf area at 90 DAT (cm2), 6. Days to first flowering, 7. Days to 50 per
cent flowering, 8. Days to first fruit maturity, 9.Number of fruits per cluster, 10.Fruit length (cm), 11. Fruit diameter (cm), 12. Fruit length-diameter ratio, 13. Average fruit weight (g), 14.
Early yield per plant (kg), 15. Number of fruits per plant, 16. Per cent dry matter in fruit, 17. Total yield per plant (kg)

Table 3: Phenotypic correlation coefficients among growth, earliness, yield and quality parameters in brinjal genotypes

@ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 1.000 0.464** 0.215** 0.495** 0.220** 0.071 0.068 0.190* -0.100 0.016 0.020 -0.067 -0.147* 0.321** 0.311** -0.092 0.333**
2 1.000 0.330** 0.430** 0.219** -0.002 0.017 0.046 0.008 0.095 0.202** -0.137 -0.058 0.477** 0.308** 0.214** 0.454**
3 1.000 0.229** -0.105 -0.069 -0.080 -0.064 0.182* 0.177* 0.025 0.080 0.074 0.444** 0.215** 0.250** 0.470**
4 1.000 0.080 -0.024 -0.017 0.016 -0.077 0.053 0.050 -0.035 -0.164* 0.452** 0.397** 0.045 0.420**
5 1.000 0.342**0.339** 0.304**-0.139 0.016 0.423** -0.239** 0.224** 0.125 -0.071 -0.164* 0.104
6 1.000 0.916** 0.808**-0.055 0.040 0.199** -0.130 0.112 -0.193** -0.254** -0.107 -0.230**
7 1.000 0.802**-0.074 0.037 0.180* -0.121 0.110 -0.183* -0.265** -0.117 -0.229**
8 1.000 -0.016 0.038 0.129 -0.079 0.056 -0.160* -0.196** -0.051 -0.168*
9 1.000 -0.291** -0.293** -0.075 -0.300** -0.117 0.353** 0.259** -0.019
10 1.000 0.308** 0.637** 0.501** 0.195** -0.435** -0.065 0.134
11 1.000 -0.464** 0.398** 0.246** -0.222** 0.006 0.224**
12 1.000 0.236** -0.022 -0.268** -0.142 -0.056
13 1.000 0.120 -0.693** 0.014 0.072
14 1.000 0.396** 0.084 0.896**
15 1.000 0.109 0.499**
16 1.000 0.110
17 1.000

Critical rg value at 1per cent= 0.191, Critical rg value at 5 per cent= 0.146, ** Indicates significant at p=0.01, *Indicates significant at p=0.05, @-Characters; 1. Plant height at 90 DAT
(cm), 2. Plant spread at 90 DAT (cm), 3. Number of primary branches at 90 DAT, 4. Stem girth at 90 DAT (cm), 5. Leaf area at 90 DAT (cm2), 6. Days to first flowering, 7. Days to 50 per
cent flowering, 8. Days to first fruit maturity, 9.Number of fruits per cluster, 10.Fruit length (cm), 11. Fruit diameter (cm), 12. Fruit length-diameter ratio, 13. Average fruit weight (g), 14.
Early yield per plant (kg), 15. Number of fruits per plant, 16. Per cent dry matter in fruit, 17. Total yield per plant (kg)



1978

VITTAL MANGI et al.,

is essential. In the present study, the genotypic and phenotypic
correlation coefficients were worked for growth, earliness, yield
and quality components in brinjal observed difference
between the genotypic and phenotypic correlation coefficients
was narrow for various traits in the present findings and this
indicates the lesser influence of environment in the expression
of these traits and presence of strong inherent association
among the traits.

Genotypic and phenotypic correlations are presented in Tables
2 and 3. Total yield per plant was found to be positively and
significantly (at p=0.01) associated with plant height at 90
DAT (rg= 0.385 and rp= 0.333), plant spread at 90 DAT (rg=
0.660 and rp= 0.454), number of primary branches at 90
DAT (rg= 0.545 and rp= 0.470), stem girth at 90 DAT (rg=
0.539 and rp= 0.420), fruit diameter (rg= 0.242 and rp=
0.224), early yield per plant (rg= 1.000 and rp= 0.896) and
number of fruits per plant (rg= 0.449 and rp= 0.499). But it
was negatively and significantly (at p=0.01) associated with
days to first flowering (rg= -0.302 and rp= -0.230), days to 50
per cent flowering (rg= -0.272 and rp= -0.229) and days to
first fruit maturity at p=0.05 (rg= -0.164 and rp= -0.168) at
genotypic and phenotypic level. Hence, direct selection for
growth and yield components could be made for improving
yield. Several workers viz., Dahatonde et al. (2010), Muniappan
et al. (2010), Praneetha and Veeraragavathathum (2011),
Danquash and Ofori (2012), Thangamani and Jansirani (2012),
Ahmed et al. (2013), Arunkumar et al. (2013) and Dhaka and
Soni (2014) reported similar findings.
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