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Genetic variability, correlation coefficient and path analysis in bitter gourd
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ABSTRACT

Thirteen diverse genotypes of bitter gourd were evaluated for genetic variability during 2007 and 2008 for 13
traits under Allahabad conditions. The genotypes were planted at 1 m x 1 m distance for two summer seasons.
The analysis of variance showed significant difference among all the genotypes for yield and its attributing
traits. 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. Vine length had significant 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.
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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, AAl, Allahabad. Thirteen
diverse genotypes of bitter gourd were sown in
summer season of both the years at a spacing of 1
m x 1 m distance. The experiment was laid out in a
Randomized Block Design with three replications. The
recommended package and practices were followed
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for better growth and development of the crop. The
observations were recorded for thirteen ftraits, 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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Table 1. PCV, GCV, heritability and genetic advance as per cent of mean for different traits in bitter gourd.

Trait Range GCV PCV Heritability Genetic advance
Max. Min. (%) (%) % (Broad as percent of
sense) mean
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 1%t appearance of male flower 55.00 39.33 9.08 11.63 61 14.61
Days to 1%t 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 (g/ha) 76.97 32.01 43.51 68.08 41 57.30

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
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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).

ACKNOWLEDGEMENT

Authors are very thankful to Head, Department of
Horticulture, Allahabad Agricultural Institute-Deemed
University for the research facilities.

REFERENCES
1. Al-Jibouri, H.A., Millar, P.A. and Robinson, H.F.

1958. Genotypic and environmental variances
and co-variances in an upland cotton cross of
inter-specific origin. Agron. J. 50: 633-36.

2. Bhave, S.G., Berndale, V.W., Pethe, U.B., Berde,
S.A. and Mehta, J.L. 2003. Correlation and path
analysis in segregating generations of bittergourd.
J. Soils Crops, 13: 33-40.

3. Dewey, D.R. and Lu, K.N. 1959. Correlation
and path coefficient analysis of components of
crested wheat grass seed production. Agron. J.
51: 515-18.

4. Dey, S.S., Bahera, T.K., Pal, Anand and Munshi,
A.D. 2005. Correlation and path coefficient
analysis in bittergourd (Momordica charantia L.).
Veg. Sci. 32: 173-76.

5. Johanson, H.W., Robinson, H.F. and Comstock,
R.E.1955. Estimates of genetic and environmental
variability in soybean. Agron. J. 47: 314-18.

6. Kutty, M.S. and Dharmatti, P.R. 2005. Correlation
and path coefficient studies in bittergourd
(Momordica charantia L.). Karnataka J. Hort. 1:
7-11.

7. Lawande, K.E. and Patil, A.V. 1989. Correlation
studies on combining ability and gene action
in bittergourd. J. Maharashtra Agric. Univ. 15:
24-28.

8. Panse, V.G. 1957. Genetics of quantitative
characters in relation to vine breeding. Indian J.
Genet. 17: 318-28.

9. Paranjape, S.P. and Rajput, J.C. 1995.
Association of various characters in bittergourd
and their direct and indirect effect on yield. J.
Maharashtra Agric. Univ. 20 :193-85.

10. Sharma, N.K. and Bhutani, R.D. 2001. Correlation
and path analysis studies in bittergourd
(Momordica charantia L.). Haryana J. Hort. Sci.
30: 84-86.

11. Yadav, Murlee, Chaudhary, Rashmi and Singh,
D.B. 2008. Genetic variability in bitter gourd.
Indian J. Hort. 65: 500-02.

Received : October, 2010; Revised : July, 2012;
Accepted : November, 2012

149



