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Bitter gourd is one of the important and popular 
cucurbitaceous vegetable crop grown in India, China 
and South East Asia. In spite of large number of 
varieties available in India, only few are promising, 
this fact draws the attention of vine breeder for its 
improvement. Genetic variability plays an important role 
in crop breeding for selecting the elite genotypes for 
making rapid improvement in yield and other desirable 
characters as well as to select the potential parent 
for hybridization programme. Correlation and path 
coefficient analysis furnishes information regarding 
the nature and magnitude of various association and 
help in measurement of direct and indirect influence of 
one variable on the other. The correlation coefficient 
indicates the degree of relationship between two 
or more characters, clean picture of association 
between yield and its contributing traits. It is most 
important to know the direct and indirect influence of 
yield component for selecting suitable genotypes for 
improving the yield. Keeping in view the need of crop 
improvement with regard to yield and its contributing 
characters, the present investigation in bitter gourd 
was carried out.

The present experiment was conducted during 
2007 and 2008 at Vegetable Research Farm, 
Department of Horticulture, AAI, Allahabad. Thirteen 
diverse genotypes of bitter gourd were sown in 
summer season of both the years at a spacing of 1 
m × 1 m distance. The experiment was laid out in a 
Randomized Block Design with three replications. The 
recommended package and practices were followed 

for better growth and development of the crop. The 
observations were recorded for thirteen traits, viz. 
vine length (m), number of primary branches per 
vine, number of nodes, internodal length (cm), first 
effective node, days to first appearance of male flower, 
days to first appearance of female flower, number of 
fruits per vine, fruit length (cm), fruit width (cm), fruit 
weight (g), yield per vine (kg), yield /ha (q). Genotypic 
coefficient of variation (GCV), phenotypic coefficient 
of variation (PCV), heritability in broad sense (%) and 
genetic advance as per cent of mean were worked 
out as per the method of Johanson et al. (7). The 
correlation coefficient was calculated as suggested 
by Al-Jibouri et al. (1) and path coefficient of various 
characters was calculated as per the procedure of 
Dewey and Lu (3).

The analysis of variance showed significant 
difference among all the genotypes for yield and its 
attributing traits (Table 1). This indicated that there is 
scope of effective selection and can be used in the 
further crop improvement programme. The highest 
range of variation was recorded for yield/ha, followed 
by fruit weight, number of nodes per vine, days to first 
appearance of female flower, days to first appearance 
of male flower, fruit length and minimum variation was 
observed for the trait yield per vine (Table 1). Larger 
the range of variation among the genetic materials 
better will be the chance of selection and hybridization 
for developing better varieties/hybrids. Similar results 
were also reported by Yadav et al. (11) for most of the 
traits in bitter gourd. 

The phenotypic coefficient of variability was higher 
than the genotypic coefficient of variability for all the 
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thirteen traits (Table 1). Minimum variability between 
phenotypic coefficient of variability and genotypic 
coefficient of variability was recorded for the character 
like fruit length, days to first appearance of female 
flower, fruit width, days to first appearance of male 
flower, number of fruits/vine while higher variability 
between PCV and GCV was observed for first effective 
node, fruit weight, yield per vine, yield/ha, number 
of primary branches per vine and vine length (Table 
1). Lower variation between PCV and GCV revealed 
greater stability of the character against environmental 
fluctuation. Higher values of genotypic coefficient of 
variation are an indication of greater range of variability 
among the population and the scope of improvement 
of these characters through simple selection. These 
results are also in agreement with the results of Yadav 
et al. (11) in bitter gourd.

The results obtained in the present investigation 
indicated high heritability for the characters like 
fruit length, fruit width, days to first appearance of 
female flower and number of fruits per vine (Table 
1). High heritability indicates that large proportion 
of phenotypic variance is attributed to genotypic 
variance and therefore, reliable selection could be 
made for these traits on the basis of phenotypic 
expression. This view was also reported by Yadav et 
al. (11) for number of fruits per vine in bitter gourd. 
Days to first appearance of male flower and number 
of nodes per vine showed moderate heritability, 
whereas lower heritability was recorded in fruit 
weight and first effective node. Although, estimates 
of high heritability are useful to vine breeder as they 
provide basis of transmissible genes from parent 

to progeny. More reliable conclusion can be drawn 
when heritability is considered along with the genetic 
advance. Johnson et al. (5) had also suggested 
that high heritability coupled with high advance 
could be helped in establishing close relationship 
between genotypic and phenotypic characters. The 
highest genetic advance as per cent of mean was 
obtained for fruit length followed by yield/ha and 
yield per vine. High heritability estimates coupled 
with high expected genetic advance as per cent of 
mean were observed for fruit length, number of fruits 
per vine, and fruit width (Table 1). This indicated 
substantial contribution of additive genetic variance 
for these characters. On the other hand, high values 
of heritability associated with low genetic advance as 
per cent of mean were observed for fruit width, days 
to first appearance of female flower (Table 1). This 
indicates the predominance of non-additive variance 
(Panse, 8) in the expression of these characters. 

Estimates of genetic correlation along with 
phenotypic correlation, not only provides information 
about the extent of inherent correlation but also 
indicates the extent to which the phenotypically 
expressed correlations are influenced by the 
environment. Such estimation provides the 
information regarding the components on which the 
selection pressure can be exercised most effectively 
for effective crop improvement The correlation 
parameters indicates that the genotypic correlation 
are more than the phenotypic correlation for all the 
characters studied in the present investigation (Table 
2), thereby establishing an inherent relationship 
among the characters. Vine length had significant 

Table 1. PCV, GCV, heritability and genetic advance as per cent of mean for different traits in bitter gourd.

Trait Range GCV  
(%)

PCV  
(%)

Heritability 
% (Broad 

sense)

Genetic advance 
as percent of 

mean
Max. Min.

Vine length (m) 4.21 1.93 21.37 33.28 41 28.27
Primary branches/vine 14.66 6.00 16.91 29.86 32 19.72
No. of nodes/ vine 57.66 32.33 16.10 22.47 51 23.76
Internodal length (cm) 7.33 3.16 16.52 25.70 41 21.87
Days to 1st appearance of male flower 55.00 39.33 9.08 11.63 61 14.61
Days to 1st appearance of female flower 53.00 35.00 11.18 11.68 92 22.05
First effective node 14.00 4.00 22.72 56.44 16 18.83
Fruit length (cm) 15.03 4.33 32.76 33.09 98 66.80
Fruit width (cm) 15.90 7.38 19.99 20.72 93 39.76
Fruit weight (g) 69.20 27.63 18.44 48.59 14 14.41
No. of fruits/ vine 16.00 6.33 26.32 29.03 82 49.16
Yield/ vine (kg) 1.12 0.20 42.69 67.49 40 55.63
Yield (q/ha) 76.97 32.01 43.51 68.08 41 57.30
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and positive correlation with number of nodes per 
vine, internodal length, fruit width and number of fruit 
per vine. Number of primary branches per vine had 
significant and negative correlation with internodal 
length and significant positive correlation with fruit 
length. Number of nodes per vine had negative and 
significant correlation with days to first appearance 
of male flower. Significant and negative correlation 
for internodal length was found with days to first 
appearance of female flower and fruit length. Days 
to first appearance of male flower showed significant 
and negative correlation with number of fruits per vine. 
Significant and positive correlation for first effective 
node was recorded with fruit length. Fruit weight 
had highly significant and positive correlation with 
yield per vine. Significant and positive correlation for 
number of fruits per vine was recorded with yield per 
vine. Similar result was also reported by Lawande 
and Patil (7). Paranjape and Rajput (9) reported that 
yield was mainly contributed by number of fruits/
vine, average fruit weight, fruit length and number 
of female flowers, whereas physiological attributes 
were mutually associated and had effects on yield. 
These results were also in agreement with the results 
of Sharma and Bhutani (10), Bhave et al. (2), Dey et 
al. (4), and Kutty and Dahrmati (6).

Genotypic path coefficient analysis showed 
highest positive direct effect for yield per vine, 
followed by number of fruits per vine, fruit weight, 
days to first appearance of male flower, number 
of nodes per vine, vine length with the dependent 
variable yield per hectare (Table 4). On the other 
hand negative and direct effect was observed for the 
character fruit width, fruit length, first effective node, 
days to first appearance of female flower, internodal 
length and number of primary branches per vine 
with the dependent variable yield per hectare (Table 
4). Bhave et al. (2) reported that vine length, branch 
number per vine, fruit length, average fruit weight, 
seed number per vine had the highest positive direct 
effects followed by flowering duration, harvesting 
span, fruit length and fruit number per vine. Similar 
results were also reported by Dey et al. (4), and Kutty 
and Dahrmati (6).
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