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ABSTRACT 

An experiment was under taken to study the combining ability analysis using seven lines and four 

testers and their 28 F, hybrids of bitter gourd obtained from line x tester analysis for fruit yield and 

its contributing characters. Analysis of variance indicated that mean squares due to lines x testers 

were significant for all the characters except fruit girth indicating predominant role of both additive 

and non-additive gene effects in the inheritance of all these traits. The estimates of ogca were 

higher than the corresponding ~ sca for days to open first female flower, days to open first male 

flower, days to first picking, vine length, number of primary branches per vine, number of fruits per 

vine, fruit length, fruit girth and fruit yield per vine, while in case of remaining characters viz., number 

of nodes bearing first female flower, internodal length and average weight of fruit, the magnitude of 

osca was higher than ogca. This indicated the preponderance of additive and non-additive component 

of genetic variance. The estimate of gca effects indicated that among the lines, Preethi and Ujjwala 

were the good general combiners for fruit yield and some of the yield contributing characters viz., 

internodal length, vine length, number of fruits per vine, average fruit weight and fruit length, while 

among testers, HABG-22, CO-4 and HABG-21 were found good general combiners for fruit yield per 

vine and number of primary branches per vine. These parents were expected to accumulate additive 

genes that can be used as one of the parents for the development of varieties/hybrids in bitter gourd. 

The cross combinations viz., Kalyanpur Baramasi x HABG-21, Hirkani x CO-4, Phule Green Gold x 

Pant Karela-1, Kalyanpur Sona x CO-4 and Priya x HABG-21 were found to be good specific cross 

combinations for fruit yield per vine. These findings can be further utilized to develop and enhance 

the best yield potential of bitter gourd cultivars. 
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Bitter gourd is an important crop of India. It is a rich 
source of nutrients and ranks first among all cucurbits 
for its nutritive value and the plant extracts have been 
traditionally used to cure diabetic (Dey et al., 2010). 
Bitter gourd offers much scope of improvement through 
heterosis breeding among genetically diverse 
genotypes. Information on combining ability facilitates 
the choice of suitable parents for hybridization 

programme to develop promising F, hybrids. The line 
x tester cross help in determining both general and 
specific combining abilities of parents and hybrid 
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combinations, respectively. Further, it helps in 
formulating the breeding methodology for crop 
improvement. The present investigation was thus, 
conducted to identify the productive parents and Its 
component traits in bitter gourd through combining 
ability analysis. 

MATERIALS AND METHODS 

The experimental material comprised of 28 F, hybrids 
developed by crossing of seven lines viz., Phule Green 

Gold, Hirkani, Kalyanpur Sona, Ujjwala, Kalyanpur 
Baramasi, Priya, Preethi and four testers viz., CO-4, 
Pant Karela-1, HABG-21 and HABG-22. Twenty eight 
hybrids along with 11 parents and a check variety, 
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The perusal of the data on general combining abilit 
effects of the lines and tester (Table 2) indicated ~ 
among lines, Preethi and Ujjwala were found e ~ 
good general combiners for fruit yield per vi ~ ~ 
internodal length, vine length, number of fruits per vi~, 
average fruit weight and fruit length, while amoro 
testers, HABG-22 was the best general combiner for 
all the traits studied whereas, CO-4 was good general 
combiner for fruit yield per vine, vine length, number 
of primary branches per vine and number of fruits per 
vine. Either good or average general combining abiliy 
effect was also depicted by Phule Green Gold for days 
to open first female flower, days to open first male 
flower and days to first picking; Hirkani for number of 
fruits per vine; Kalyanpur Sona for average weight of 
fruit and Kalyanpur Baramasi for vine length and fruit 
length. This would help in construction of a suitable 
selection index for breeding productive genotypes 
High general combining ability effects mostly 
contribute additive gene effects or additive x additive 
interaction effects and represent fixable portion 
of genetic variation. In view of this, HABG-22 
HABG-21, CO-4, Preethi and Ujjwala offers the best 
possibilities of the development of improved lines with 
enhanced fruit yielding ability in bitter gourd and these 
lines turned out to be good general combiners and 
can be used as one of the parents in hybridization 
programme for fruit yield improvement programme. 

Priya were evaluated during kharif 2012 in a 
randomized block design with three replications at 
Instructional farm, Department of Agronomy Junagadh 
Agricultural University, Junagadh. Each genotype 
consisting a single row of ten plants. The plants were 
spaced at a distance of 2.0 m between rows and 1.0 
m within a row. Three seeds were dibbled in each hill, 
which were kept single plant per hill when the crop 
was 20 days old. Thus, the perfect population of ten 
plants of each genotype was obtained. All need based 
agronomic practices were followed during the crop 
growth period to raise a good crop. Observations were 
recorded on randomly selected five plants in each entry 
for 12 quantitative traits viz., days to open first female 
flower, days to open first male flower, number of nodes 
bearing first female flower, days to first picking, 
intemodal length (cm), vine length (cm), number of 
primary branches per vine, number of fruits per vine, 
average weight of fruit (g), fruit length (cm), fruit girth 
(cm) and fruit yield per vine (kg). The mean values 
were used for the analysis of variance for experimental 
design. The combining ability analysis for different 
traits was worked out as per method suggested by 
Kempthome (1957). 

RESULTS AND DISCUSSION 

Analysis of variance (Table 1) indicated that mean 
squares due to lines and testers were significant for 
all the traits, while mean square due to lines x testers 
was also significant for all the characters except fruit 
girth indicating predominant role of both additive and 
non-additive gene effects in the inheritance of all these 
traits. Similar findings in bitter gourd were also 
reported by Khattra et al. (2000), Sundharaiya and 
Vekatesan (2007), Yadav et al. (2008), Jadhav et al. 
(2010), Dey et al. (2010), Kumara et al. (2011), 
Laxuman et al. (2012) and Thangamani et al. (2012). 

The magnitude of gca and sea variances revealed that 
the gca variances were higher than the corresponding 
sea variances for days to open first female flower, days 
to opening of first male flower, days to first picking, 
vine length, number of primary branches per vine, 
number of fruits per vine, fruit length, fruit girth and 
fruit yield per vine, while in case of remaining 
characters viz., number of nodes bearing first female 
flower, internodal length and average weight of fruit, 
the magnitude of sea variances was higher than gca 
variances. This indicated the importance of 
non-additive gene action. Similar findings were also 
reported by Khattra et al. (2000) and Thangamani et 
al. (2012) in this crop. 

2□ 

The estimate of sca effects revealed (Table 3) hat 
none of the crosses was consistently superior for all 
the characters. The crosses Kalyanpur Baramas x 
HABG-21, Hirkani x CO-4, Phule Green Gold x ~ ant 
Karela-1 and Kalyanpur Sona x CO-4 had high sea 
for fruit yield per vine involved average x good, poor x 
poor and average good general combiner parents, 
respectively. This indicated the presence of epistatic 
gene action and such deviation could be attributed to 
the genetic diversity in the form of heterozygous loci. 
This could also be an indication of gene dispersion 
and genetic interaction between favorable alleles 
contributed by both the parents. Such combination 
could be utilized for intermating segregants in F, or 
F 3 generation and simultaneous selection for desirable 
plant type. 

In contrast to general combining ability effects, the 
specific combining ability effects represent dominance 
and epistatic components of variation which are non 
fixable in nature. But if the crosses showing high sea 
effects involving either both or one good general 
combiner parents, they could be successfully 
exploited for varietal improvement and expected to 
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In the present study. such cross combinabons for fruit 
yield per vine were Kalyanpur Baramasi x HABG-
(average x good). Hirkani x CO-4 (average x good) 
Phule Green Goid x Pant Karela-1 (poor x poor), 
Kalyanpur Sona x CO-4 (average x good) and Priyax 
HABG-21 (poor x good). This indicated the presence 
of both additive and non-additive gene action involved 
in the expression of fruit yield per vine. Further. some 
parents with positive and significant general 
combining ability produced hybrids with negative and 

of complementary gene action. The combining ability 
of parents could not always be judged by the per se 
performance accurately. Therefore, both general 
combining ability and per se performance of breeding 
lines should be considered together for assessing their 
breeding potentiality. In the present investigation, none 
of the cross combination showed simultaneous 
significant specific combining ability effect favorably 
for all the characters. This may be due to 
complementation of favourable genes. The good 
combiners when crossed did not produce good hybrid. 
These findings are akin to the findings of Singh et al. 
(2004), Sundharaiya and Vekatesan (2007), Yadav et 
al. (2008), Dey et al. (2010) and Jadhav et al. (2010). 

On the basis of general combining ability effects and 
specific combining ability effects, a few crosses were , 
identified. These F, hybrids were Kalyanpur Baramasi 
x HABG-21, Hirkani x CO-4, Phule Green Gold x Pant 
Karela-1 and Kalyanpur Sona x CO-4. These are the . 
potential source for the development of F, hybrid 
varieties in bitter gourd. 

From the present study, it was formed that the parents 
viz., Preethi, Ujjwala, HABG-21, HABG-22 and CO-4 
were good general combiners for fruit yield and its 
attributing characters and could be utilized in future 
breeding programmes. Among hybrids, Kalyanpur i 
Baramasi x HABG-21, Hirkani x CO-4, Phule Green 
Gold x Pant Karela-1 and Kalyanpur Sona x CO-4 ~ 
were the promising hybrid combinations for most of 
the desirable characters including fruit yield per vine 
in bitter gourd. 
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