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Character association and path analysis in twenty four genetically diverse genotypes of bitter gourd was
studied for 22 important characters. The phenotypic and genotypic association of fruit yield was significantly
positive with all the characters except - Internodal length at 90 DAT (cm), Number of nodes per vine at 90
DAT, Number of branches per vine at 90 DAT X6 - Fruit diameter (mm), Rind thickness (mm), Node at which
first female flower appeared, Number of female flowers per vine, Number of male flowers per vine, Sex ratio
(%), Days to first harvest (DAT). The genotypic path coefficient analysis revealed that – Fruit length (cm),
Node at which first male flower appeared, Average fruit weight (g), Total number of fruits per vine, Crop
duration (days), Number of seeds per fruit, had high direct positive effect on total fruit yield.
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ABSTRACT

Introduction
Bitter gourd (Momordica charantia L.; 2n = 22) is

an economically important Cucurbitaceous vegetable,
which has 90 genera and 750 species (Ram, 2006) and is
widely cultivated in India, China, Malaysia, Africa and
South America (Raj et al., 1993). It is also known as
bitter melon, bitter gourd, bitter cucumber, bitter squash,
balsam pear, karela, cassilla and maiden apple (Morton,
1967). Indian bitter gourd has wide phenotypic variation
with respect to growth habit, maturity, fruit shape, size,
colour, surface texture and sex expression (Behera et
al. ,  2006). For successful planning of breeding
programme, the analysis of variability for important traits
among genotypes and association with characters in
relation to yield and yield attributing traits would be of
great importance. Though, there is a wide range of genetic
variability available in India, not much attention has been
given to the genetic improvement of this crop. Hence,
there is need for development of new varieties and hybrids
with high productivity. However, under complex situation,
correlations alone become insufficient to explain

relationships among characters and thus path analysis of
economic yield components with yield is important.
However, in wild melon the information on correlation
and path analysis is meager. Therefore, field investigation
was carried out with a view to study the character
association and direct and indirect effect of independent
characters on dependent bitter gourd yield by assessing
the bitter gourd eighteen germplasm stocks maintained
at M.A.R.S., Raichur (Karnataka), India.

Materials and Methods
The present study was carried out at M.A.R.S.,

Raichur (Karnataka), India during 2019-20 eighteen
germplasm. The genotypes were assessed in a field
experiment under a randomized block design with two
replications. 10 plants maintained in each treatment with
spacing of 2 m × 1 m between rows and plants,
respectively. Cultural practices including need based plant
protection measures were followed as per the
recommendations. The data were recorded on five
randomly selected plants from each treatment for 19
characters. Observations recorded on various growth



yields and quality attributes (Table 1). Genotypic
correlation coefficient and direct and indirect effects were
computed by using procedure given by Deway and Lu
(1957).

Results and Discussion
The correlation studies revealed that, in general, the

estimate of genotypic correlation coefficient was higher
than the corresponding phenotypic correlation coefficient
thereby indicating a strong inherent association between
various traits under study and masking effect of
environment in the total expression of genotypes Fruit
yield per vine (Table 1) exhibited highly significant positive
association with Vine length at 90 DAT (cm), Fruit length
(cm), Days to first male flower appeared (DAT), Node
at which first male flower appeared, Average fruit weight
(g), Total number of fruits per vine, Days to last harvest
(DAT)

Fruiting period (days), Crop duration (days), Number
of seeds per fruit, Seed weight per fruit (g/fruit). This
vividly suggests the, possibility of simultaneous
improvement of these traits in improving fruit yield per
vine. Similar results were reported by Changyuan et al.
(2002). Sarkar et al. (1999) in pointed gourd, Podder et
al. (2010) snake gourd, Chakraborty et al. (2013) and
Sowmya et al. (2019) in bitter gourd found similar results.
Hanchinamani and Patil (2009) and Kumar et al. (2011b)
in cucumber, Reddy (2004) in snap melon, Iqbal et al.
(2016) in bitter gourd, Singh et al. (2014) in bitter gourd,
in cucumber.

The results of  path co-efficient analysis at both
genotypic and phenotypic level showing direct (diagonal
values) and indirect effects of different  contributing traits
on fruit yield per vine of bitter gourd was mentioned in
Tables 3 and 4. The traits viz., days to first harvest (DAT),
days to last harvest (DAT) and fruiting period showed
high heritability with yield during path coefficient analysis,
so these are discarded from this analysis. Most of the
characters contributing towards fruit yield per vine has
been included in the study, which is depicted by the very
negligible (0.230) residual effect

The perusal of data represented in the Table 3
revealed that among all the characters studied, average
fruit weight had highest positive direct effect (1.048) on
fruit yield per vine followed by number of seeds per fruit
(0.923), total number of fruits per vine (0.754), crop
duration (0.635), number of male flowers per vine (0.518),
number of nodes per vine at 90 DAT (0.505), node at
which first male flower appeared (0.363), sex ratio
(0.305), number of branches per vine at 90 DAT (0.097),
rind thickness (0.036).

These finding are in agreement with the results
obtained by Dhaliwal et al. (1996) in muskmelon, Singh
et al. (2002) and Rao et al. (2004) in cucumber, Sowmya
et al. (2019) in bitter gourd. The results obtained by
Karthick et al. (2019a) in the experiment with cucumber
germplasm shown that number of fruits per vine had
highest positive direct effect, contrastingly sex ratio had
highest negative direct effect on fruit yield per vine than
other traits.

Whereas, highest negative direct effect on fruit yield
per vine was exhibited by seed weight per fruit (-0.999),
number of female flowers per vine (-0.703), fruit diameter
(-0.489), days to first male flower appeared (-0.260),
internodal length at 90 DAT (-0.211), vine length at 90
DAT (-0.164), node at which first female flower appeared
(-0.163), fruit length (-0.016), days to first female flower
appeared (-0.008). These results were in agreement with
the findings of Pal et al. (2017) in cucumber for days to
first harvest and fruit diameter. Solanki and Shah (1989)
also found the similar findings.

The data presented in the Table 3 revealed that
maximum positive indirect effects on fruit yield per vine
was exhibited by number of seeds per fruit through seed
weight per fruit (0.694) followed by total number of fruits
per vine via number of female flowers per vine (0.650),
average fruit weight via fruit diameter (0.580) and number
of seeds per fruit (0.593), number of seeds per fruit via
average fruit weight (0.522), seed weight per fruit through
number of female flowers per vine (0.518), number of
female flowers per vine via fruit diameter (0.515), crop
duration via days to first male flower appeared (0.482)
and node at which first male flower appeared (0.457),
average fruit weight via seed weight per fruit (0.431)
and rind thickness (0.426). High positive indirect effects
of fruit diameter via average fruit weight and hundred
seed weight via fruit diameter were also recorded on
yield per plant by Pal et al. (2017) in cucumber. Similar
results were also found by Rajput et al. (1991) and Ying
et al. (2004) in cucumber.

Maximum negative indirect impact on fruit yield per
vine was shown by seed weight per fruit through number
of seeds per fruit (-0.752) followed by total number of
fruits per vine through fruit diameter (-0.649), average
fruit weight through total number of fruits per vine (-
0.613) and number of female flowers per vine (-0.590),
number of female flowers per vine through number of
male flowers per vine (-0.491), number of female flowers
per vine via days to first female flower appeared (-0.443),
total number of fruits per vine via average fruit weight (-
0.441), number of male flowers per vine via sex ratio (-
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0.426), seed weight per fruit via average fruit weight (-
0.411). Sharma and Bhutani (2001) also found similar
results in bitter gourd.

Most of the characters contributing towards fruit yield
per vine has been included in the study, which was
depicted by the very negligible (0.251) residual effect
(Table 4).
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