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Abstract

An 8 × 8 half diallel set of crosses were made to identify
promising genotypes and crosses and to suggest suitable
breeding approaches for increasing simultaneous yield and
consumers’ preference traits in brinjal. The estimates of GCA
effects indicated that the parents, namely Black beauty, Pusa
Purple Long, Pusa Purple Round and Surati Ravaiya excelled
for eleven, nine, nine and eight economic traits, respectively.
Desirable SCA effects for yield of marketable fruits per plant
were observed in eleven crosses (Pusa Purple Long × Black
Beauty, Manjarigota × Surati Ravaiya, BB-44 × Surati
Ravaiya, Green Long × Black Beauty, Black Beauty × Surati
Ravaiya, Pusa Purple Long × Green Long, Gulabi Long ×
Pusa Purple Round, Gulabi Long × Black Beauty, Pusa Purple
Long × Gulabi Long, Pusa Purple Long × Pusa Purple Round,
Gulabi Long × Surati Ravaiya). However, six cross
combinations (Black Beauty × Surati Ravaiya, Pusa Purple
Long × Black Beauty, Gulabi Long × Surati Ravaiya, Pusa
Purple Long × Green Long, BB-44 × Black Beauty and Pusa
Purple Long × Gulabi Long) were found to be best for fruit
yield. These crosses have at least one of the parents as
good general combiner and could be exploited through
heterosis breeding and hybridization followed by selection
breeding approaches.

Keywords: GCA, SCA, diallel analysis, eggplant (Solanum
melongena L.), quantitative traits.
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Introduction

Brinjal (Solanum melongena L.), known as eggplant, is
a tropical vegetable, indigenous to India, grown over an
area of 0.68 m ha in India, 0.73 m ha in China and 1.73
m ha in world along with respective productivity of 17.5
t/ ha, 33.5 t/ ha and 25.0 t/ ha (NHB 2011). In India, it is
one of the most important and widely consumed
vegetables with distinct preferences for their types and
commercially cultivated in almost all states across the
country (Prasad et al. 2010). This crop exhibits rich
genetic diversity for various economic traits and has
potential for improvement quantitatively and qualitatively.
A number of brinjal hybrids and cultivars are under
cultivation throughout India and globe, which differ for
their yield potential, fruit quality (taste, seed to pulp ratio,
shelf life, moisture content and blossom end scar size),
and consumers’ preference (colour, shape, size and
shining of fruit, spineness and calyx colour). Now, fruit
quality and consumers’ preference are imparting a major
role in determining its market demand and price.

Combining ability is a genetic tool to predict the
potentiality of genotypes for its use in improvement
activities of the crop. Keeping this in view, an experiment
on combining ability was undertaken to determine relative
magnitude of additive and non-additive effects for
economic traits, which would be very useful while
selecting superior parents and determining the breeding
strategies for developing the potential, preferable and
productive cultivars and hybrids. The general combining
ability (GCA) refers to average performance of a line in
a set of cross combinations, while specific combining
ability (SCA) refers to cases in which certain cross
combinations perform relatively better that would be
expected on the basis of average performance of lines
involved. Thus, the objectives of this study was to identify
promising genotypes and crosses on the basis of GCA
and SCA performance and to suggest suitable breeding
approaches for increasing yield as well as traits of
consumers’ preference simultaneously.
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Materials and Methods

The experimental materials (Table 1) for the present
study comprised of eight  diverse parents, viz Pusa Purple
Long, Green Long, BB-44, Gulabi Long, Manjarigota,
Black Beauty, Pusa Purple Round and Surati Ravaiya;
were transplanted and crossed in diallel fashion excluding
reciprocals to get appropriate amounts of cross seeds.
Subsequently, the seedlings of eight parents along with
their 28 crosses were raised in nursery and transplanted
in field following randomized block design (RBD) with
three replications. Twenty-one plants in each replication
were accommodated at the inter- and intra-row spacing
of 90 and 60 cm, respectively.

The data were recorded for morphological and economic
traits, namely plant height at first flowering (cm), plant
height at last picking (cm), number of primary branches
per plant, number of secondary branches per plant, days
to 50 % flowering, days to first fruit picking, fruit setting
flowers (%), non-setting flowers (%), volume of fruit
(ml), moisture content in fruit (%), length of fruit (cm),
breadth of fruit (cm), seed to pulp ratio (%), number of
marketable fruits per plant, number of unmarketable
fruits per plant, yield of marketable fruits per plant (kg),
yield of unmarketable fruits per plant (kg), and average
fruit weight (g). The data were analysed statistically
for combining ability using the method 2 and model-I
of Griffing (1956).

Results and Discussion

The partitioning of mean squares into GCA and SCA

(Table 2) revealed that mean squares due to parents
were significant for all economic traits except number
of primary branches per plant and moisture content in
the fruit. Significant mean squares for lines indicate
existence of additive variance. The mean squares due
to SCA also showed significant difference for all the
traits under study except plant height at first flowering
stage, which indicates the prevalence of non-additive
variance. The mean square due to GCA was higher than
the SCA for all the characters other than number of
primary branches, fruit setting flowers, non-setting
flowers and moisture content in fruit. The finding was
in corroboration for all the characters except marketable
fruit yield per plant with Das and Barua (2001) and
Quamruzzaman et al. (2006).

The estimates of variance components for various
parameters (Table 3) indicated a lower ratio of ó2

gca/
ó2

sca for all the characters except fruit length, fruit
breadth, and number of marketable fruits per plant. The
characters such as plant height at first flowering, plant
height at last picking, number of primary branches per
plant, number of secondary branches per plant, days to
50 % flowering, fruit setting flowers, non-setting
flowers, moisture content in fruit, seed to pulp ratio,
number of unmarketable fruits per plant, yield of
marketable fruits per plant, yield of unmarketable fruits
plant and average fruit weight indicated predominance
of non-additive gene action which can be exploited
through heterosis breeding. Nevertheless, additive gene
action predominated for fruit length and breadth that
indicates the prospect of hybridization followed by

Table 1: Details of basic experimental materials
Parent 
 

Code 
(used hereafter) 

Plant 
height 

Leaf colour Spine on calyx & plant Calyx 
colour 

Fruit 
colour 

Fruit 
shape 

Fruit weight 
(g) 

Pusa Purple Long P 1 Short Green Few spine Green Purple Long 70 
Green Long  P 2 Medium Dark green Non spiny Green Green Oblong 60 
BB-44 P 3 Short Green Non spiny Green Green  + White Oval 45 
Gulabi Long P 4 Medium Green purple  Non Spiny Greenish purple Pink Long 60 
Manjary Gota P 5 Short Light green Spiny Green Purple  + White Oval 150 
Black Beauty P 6 Tall Dark green Non spiny Green Black Oval 160 
Pusa Purple Round P 7 Medium Purple Non spiny Purplish green Dark  purple Round 120 
Surati Ravaiya P 8 Medium Green Non spiny Green Purple  oval 130 

 
Table 2: Analysis of variance of combining ability (8 × 8 half diallel) for 18 morphological traits in brinjal

S.V.: source of variation, d.f.: degree of freedom
*, **: significant at 5% and 1% level, respectively
1. Plant height at first flowering (cm) 2.Plant height at last picking (cm) 3. No. of primary branches/ plant 4. No. of secondary branches/ plant
5. Days to 50% flowering 6. Days to first fruit picking 7. Fruit setting flowers (%) 8. Non setting flowers (%)
9. Volume of fruits (ml) 10.Moisture content in fruit (%) 11. Length of fruit (cm) 12. Breadth of fruit (cm)
13. Seed to pulp ratio (%) 14. No. of marketable fruits/ plant 15. No. of unmarketable fruits/ plant 16. Yield of marketable fruits/ plant (kg)
17. Yield of unmarketable fruits/ plant (kg) 18. Average fruit weight (g)

Mean square S.V. d.f. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

GCA 7 60.37** 126.04** 0.15 6.21* 16.66** 17.93** 141.53** 138.94** 685.05** 4.33 38.60** 9.31** 14.11** 436.81** 40.57** 2.02** 0.23** 4270.47** 
SCA 28 29.37 60.47** 0.27* 5.41** 9.43** 2.94** 151.98** 159.90** 99.73** 5.36* 1.53** 0.21** 4.89** 35.49** 20.75** 0.39** 0.11** 672.13** 
Error 70 18.84 19.59 0.15 2.24 0.79 0.86 4.43 4.41 13.11 2.71 0.51 0.076 0.49 3.15 1.56 0.026 0.0080 19.82 
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Table 3: Estimates of variance components for eighteen characters in brinjal

2
gca: variance general combining ability; 2

sca: variance specific combining ability
NA: non-additive gene action; A: additive gene action

S. No. Trait σ2
gca σ2

sca σ2
gca/ σ2

sca Predictability ratio Predominant gene action 
1. Plant height at first flowering (cm) 4.15 10.53 0.39 0.28 NA 
2. Plant height at last picking (cm) 10.65 40.88 0.26 0.21 NA 
3. No. of primary branches/ plant 0.001 0.130 0.01 0.01 NA 
4. No. of secondary branches/ plant 0.40 3.17 0.13 0.11 NA 
5. Days to 50% flowering 1.59 8.64 0.18 0.16 NA 
6. Days to first fruit picking 1.71 2.08 0.82 0.45 A + NA 
7. Fruit setting flowers (%) 13.71 147.55 0.09 0.09 NA 
8. Non setting flowers (%) 13.45 155.49 0.09 0.08 NA 
9. Volume of fruits (ml) 67.19 86.62 0.78 0.44 A + NA 
10. Moisture content in fruit (%) 0.16 2.65 0.06 0.06 NA 
11. Length of fruit (cm) 3.81 1.02 3.73 0.79 A 
12. Breadth of fruit (cm) 0.92 0.13 6.89 0.87 A 
13. Seed to pulp ratio (%) 1.36 4.40 0.31 0.24 NA 
14. No. of marketable fruits/ plant 43.37 32.34 1.34 0.57 A + NA 
15. No. of unmarketable fruits/ plant 3.90 19.19 0.20 0.17 NA 
16. Yield of marketable fruits/ plant (kg) 0.20 0.36 0.55 0.35 NA 
17. Yield of unmarketable fruits/ plant (kg) 0.02 0.10 0.22 0.18 NA 
18. Average fruit weight (g) 425.07 652.31 0.65 0.39 NA 

 

selection for fruit size. Days to first fruit picking, volume
of fruit and number of marketable fruits per plant
showed predominance of both additive and non-additive
gene action simultaneously, which that can be improved
by reciprocal recurrent selection. The importance of
both additive as well as non-additive components for
fruits per plant, branches per plant, days to flowering,
plant height and yield per plant in brinjal have also
reported by Das and Barua (2001), Singh et al. (2003),
Prasad et al. (2010) and Prasad et al. (2013).

The GCA effects of parents (Table 4 and Table 6)
revealed that none of parent possessed outstanding
performance in desired direction for all the traits. This
suggests the need of multiple crossing in suitable mating
system for substantial improvement in the yield and
quality parameters. However, a variety Black Beauty (P
6) showed the best general combiners for 11 traits such
as yield of marketable fruits per plant, plant height at
last picking, number of primary branches per plant, fruit
setting flowers, non-setting flowers, volume of fruits,
moisture content, breadth of fruit, seed to pulp ratio,
number of unmarketable fruits per plant and average
fruit weight. This result is in agreement with finding of

Biradar et al. (2005). The cultivars Pusa Purple Long
(P 1) and Pusa Purple Round (P 7) were the next best
combiners for nine traits, viz. yield of marketable fruits
per plant, plant height at first flowering, number of
primary branches per plant, days to 50 % flowering,
days to first fruit picking, volume of fruit, breadth of
fruit, number of unmarketable fruits per plant and
average weight of the fruit in desired direction. Sao and
Mehta (2010) have also reported Pusa Purple Long as
good combiner. However, with respect to commercial
point of view, Surati Ravaiya (P 8) was the second best
general combiner for eight characters, namely yield of
marketable fruits per plant, number of secondary
branches per plant, volume of fruit, breadth of fruit,
seed to pulp ratio, number of marketable fruits per plant,
number of unmarketable fruits per plant and average
weight of the fruit. The high GCA effects were observed
primarily due to additive and additive × additive gene
effects which could be exploited through hybridization
followed by selection.

In the present investigation, the desirable SCA effects
(Table 5 and Table 6) for yield of marketable fruits per
plant were observed in 11 crosses (P 1 × P 6, P 5 × P 8,

Table 4: Estimates for general combining ability (GCA) effects for 18 morphological traits in brinjal

*, **: significant at 5% and 1% level, respectively

Parent 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
P 1 20.26** -0.27 0.00 0.93** -2.29** -2.80** -1.31** 1.23** -6.64** 1.01** 3.93** -1.13** -0.93** 13.92** 4.00** 0.27** -0.07** -14.19** 
P 2 -4.60 0.90 0.15** 0.33 0.88** 0.23** 1.73** -1.81** -2.87* 0.18 0.54** -0.66** 0.02* 0.00 1.00** -0.17** 0.03** -10.82** 
P 3 -5.27 -3.80* -0.20** -0.22 -1.05** -0.53** 2.63** -2.71** -10.27** 0.04 -1.60** -0.59** 1.51** -3.02** 0.23 -0.60** -0.03** -30.12** 
P 4 -5.74 1.54 0.00 -1.23** -0.21** 0.43** 1.99** -2.07** -8.61** -0.52* 1.46** -0.96** 0.46** 2.17** -1.53** -0.29** -0.22** -15.09** 
P 5 -10.47* -3.45* -0.15** -0.45** 0.95** 1.43** 0.06 -0.14 7.49** -0.92** -1.58** 0.47** 0.87** -7.24** -2.52** -0.48** -0.12** 10.08** 
P 6 -6.40 7.38** 0.13** -0.13 0.59** 1.33** 4.12** -3.87** 12.03** -0.66** -0.19 1.57** -2.28** -6.13** -1.48** 0.21** 0.13** 31.74** 
P 7 17.66** -0.05 0.06** -0.42* -0.22** -0.47** -1.14** 1.39** 6.46** 0.34 -1.89** 0.77** 0.68** -1.58** -0.29* 0.42** 0.01** 10.84** 
P 8 -5.77 -2.67 -0.03** 1.18** 1.35** 0.37** -8.08** 7.99** 2.39* 0.54* -067** 0.52** -0.34** 2.15** 0.58** 0.64** 0.27** 17.58** 
S.E. 5.06 1.71 0.013 0.20 0.064 0.074 0.39 0.39 1.15 0.24 0.027 0.0067 0.043 0.28 0.14 0.0022 0.00069 1.73 
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P 3 × P 8, P 2 × P 6, P 6 × P 8, P 1 × P 2, P 4 × P 7, P
4 × P 6, P 1 × P 4, P 1 × P 7 and P 4 × P 8); two crosses
(P 1 × P 6 and P 1 × P 2) for number of marketable
fruits per plant; eight crosses (P 1 × P 8, P 2 × P 3, P 6
× P 8, P 2 × P 4, P 3 × P 6, P 4 × P 6, P 1 × P 3 and P 4
× P 8) for  fruit breadth; six crosses (P 6 × P 8, P 5 × P
6, P 5 × P 8, P 1 × P 3, P 4 × P 5 and P 1 × P 2) for
length of fruit; three crosses (P 1 × P 5, P 1 × P 6 and P
4 × P 7) for days to first fruit picking; four crosses  (P
4 × P 6, P 1 × P 2, P 6 × P 7 and P 4 × P 8) for fruit
setting flowers and non-setting flowers; and five crosses
(P 1 × P 8, P 2 × P 4, P 2 × P 6, P 4 × P 6 and P 4 × P 7)

for days to 50 % flowering.

Among quality traits, desirable SCA effects were found
for moisture content in one cross (P 6 x P 8) and seed
to pulp rationin ten crosses (P 4 × P 5, P 5 × P 8, P 1 ×
P 2, P 4 × P 6, P 6 × P 7, P 2 × P 7, P 3 × P 8, P 1 × P
4, P 3 × P 7 and P 5 × P 6). The SCA effects represent
dominant and epistatic effects, and can be used as an
index to determine the usefulness of a particular cross
combination in the expression of heterosis. None of the
cross combinations was found to be significant for plant
height at first flowering, plant height at last picking,
number of secondary branches per plant, volume of

Table 5: Estimates for specific combining ability (SCA) effects for 18 morphological traits in brinjal

*, **: significant at 5% and 1% level, respectively

Cross 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
P 1 × P 2 -14.89 6.78 -0.23 2.81 -1.25 -0.40 14.13** -14.06** -10.27 0.22 0.78* -0.11 -3.08** 8.76* 1.89 0.45** 0.08** -14.23 
P 1 × P 3 -21.55 12.73 0.12 -4.64 0.02 -0.30 7.23 -7.16 5.43 0.31 0.92* 0.32** 2.11** 0.78 4.95** -0.15** 0.15** -0.60 
P 1 × P 4 -21.75 4.97 -0.08 0.04 -0.49 -0.60 10.53 -10.46 12.13 -0.36 -0.82* -0.14 -1.61** 1.59 3.56 0.16** 0.16** -8.97 
P 1 × P 5 -19.02 2.12 0.41* 0.59 -1.65 -2.26* 0.80 -0.72 1.03 0.89 0.40 -0.27** 0.51 2.67 2.42 -0.28** 0.12** -0.80 
P 1 × P 6 -22.42 -3.88 0.13 1.94 -0.96 -2.16* -7.60 7.34 -3.17 1.12 -1.66** -0.84** 0.00 11.89** 5.80** 0.93** 0.35** 9.20 
P 1 × P 7 21.51 1.23 0.17 -2.44 1.52 1.64** -16.67** 16.41** -1.27 -0.60 -1.80** 0.16 3.06** -1.06 4.91** 0.11* 0.14** 11.77 
P 1 × P 8 -18.39 1.84 -0.38* -0.04 -2.38* 0.14 -16.07** 16.14** 12.46 0.00 -1.92** 0.71** -0.07 0.95 -4.43* -0.60** -0.30** 23.37 
P 2 × P 3 -5.02 -9.39 -0.88* 0.41 -1.41 0.90 5.43 -5.36 -1.70 -3.38 0.01 0.57** 0.17 -4.98 -7.96** 0.04 -0.58** -11.60 
P 2 × P 4 8.65 2.39 0.47** -0.04 -2.15* -1.33 6.20 -6.12 8.00 -0.11 0.65 0.45** -1.02 -2.62 -4.05* -0.18** -0.26** -3.63 
P 2 × P 5 7.78 -1.70 -0.23 -1.69 -1.66 -0.96* 3.50 -3.42 9.03 0.36 -0.52 -0.11 3.40** 0.19 3.22 -0.23** 0.04** 12.67 
P 2 × P 6 11.51 9.96 0.76** -0.81 -2.15* -0.30 -19.57** 19.64** 5.60 2.37 -0.64 -0.23** 1.66** 3.93 2.11 0.67** 0.10** 20.83 
P 2 × P 7 9.78 8.29 0.65** -1.13 -1.12 -0.53 -9.30 9.04 1.06 2.06 -0.10 -0.73** -2.04** 1.81 9.87** -0.13* 0.74** 2.50 
P 2 × P 8 -21.95 -4.27 -0.48** 1.49 -1.65 -0.06 9.30 -9.56 0.96 0.74 0.60 -0.31** 0.78 4.20 2.21 -0.43** 0.16** 45.07 
P 3 × P 4 9.15 -2.66 0.81** -1.44 12.79** 1.77 -15.10** 15.18** -10.97 1.11 -0.79* -0.09 -0.04 -6.33 0.67 -0.22** 0.31** -40.00 
P 3 × P 5 -1.52 -12.82 -0.01 0.34 0.79 0.10 8.96 -8.89 -15.97 -3.08 -0.21 -0.29** 3.62** -2.13 -0.26 -0.06* -0.04** 10.33 
P 3 × P 6 8.11 -1.58 0.29 2.69 1.94* 1.80 -19.40** 19.48** 7.73 1.90 -0.28 0.35** 2.15** 3.95 2.06 -0.13** 0.12** 6.97s 
P 3 × P 7 4.51 2.57 -0.23 1.41 -0.55 0.14 -1.80 1.88 0.96 2.71 -0.23 -0.01 -1.57** 1.27 -0.96 -0.03 -0.12** 0.13 
P 3 × P 8 8.78 3.24 -0.50** 0.42 -0.19 -1.10 -22.20** 21.94** 2.43 2.26 -0.12 -0.24** -1.91** 4.50 0.69 0.84** 0.00 -19.87 
P 4 × P 5 -19.95 -0.66 0.21 1.21 1.29 1.70 -2.94 2.68 11.00 1.23 0.90* -0.62** -4.09** -3.68 -2.90 -0.53** -0.04** 13.70 
P 4 × P 6 14.48 6.96 -0.34 -1.73 -1.95* -1.13 15.00** -14.92** -3.60 -2.14 -1.42* 0.33** -2.91** 0.06 0.71 0.30** 0.24** -17.37 
P 4 × P 7 5.58 -6.97 -0.74** -2.63 -1.90* -2.16* 0.23 -0.16 10.76 -1.47 0.65 -0.01 0.67 3.48 0.55 0.32** 0.31** -13.07 
P 4 × P 8 5.31 7.82 0.41* -0.08 0.61 -0.16 12.83* -12.76* -12.00 0.23 -2.13** 0.23** -0.56 -1.11 -1.42 0.07* 0.06** -28.23 
P 5 × P 6 12.58 9.98 -0.03 0.94 1.07 0.27 0.10 -0.36 -13.20 2.16 1.64** -0.07 -1.30* -9.36* -6.93** -0.51** -0.49** -14.90 
P 5 × P 7 -17.82 3.42 0.34 -1.11 2.11* 1.74 -8.64 8.38 -18.30 -0.73 -0.66 -0.28** -0.23 -5.83 -2.69 -0.87** -0.43** 21.00 
P 5 × P 8 -5.39 -8.96 0.79** 4.46 0.21 2.24* 0.63 -0.56 -6.90 -0.62 1.45** 0.04 -3.19** 3.60 1.10 0.86** -0.07** 37.60 
P 6 × P 7 3.38 -16.53 0.39* -1.69 0.12 -0.16 14.10** -14.02** -0.10 -0.03 -0.12 0.04 -2.08** -3.26 -3.54 -0.59** -0.19** 21.60 
P 6 × P 8 6.31 0.15 -0.88** -0.84 0.81 -0.40 -3.64 3.38 -2.97 -8.64** 2.02** 0.57** 0.62 -2.91 -0.81 0.47** -0.26** 9.93 
P 7 × P 8 -15.42 4.24 -0.51** 1.77 -0.05 -0.60 -10.37 10.11 3.93 1.17 0.72 0.03 0.90 -1.82 1.87 -0.02 0.12** -19.17 
S.E. 20.45 23.52 0.18 4.03 0.95 1.03 5.31 5.30 15.72 3.25 0.38 0.092 0.58 3.78 1.88 0.031 0.0096 23.78 

 

Table 6: Best performing parents and crosses based on GCA and SCA effects with respect to each trait in desirable direction
S. No. Trait Desired  direction Parent Cross 
1. Plant height at first flowering (cm) Positive P 1, P 7 - 
2. Plant height at last picking (cm) Positive P 6 - 
3. No. of primary branches/ plant Positive P 2, P 6, P 7 P 3 × P 4, P 5 × P 8, P 2 × P 6, P 2 × P 7, P 2 × P 4, P 1 × P 5, P 4 × P 8, P 6 × P 7 
4. No. of secondary branches/ plant Positive P 8, P 1 - 
5. Days to 50% flowering Negative P 1, P 3, P 7, P 4 P 1 × P 8, P 2 × P 4, P 2 × P 6, P 4 × P 6, P 4 × P 7,  
6. Days to first fruit picking Negative P 1, P 3, P 7 P 1 × P 5, P 1 × P 6, P 4 × P 7  
7. Fruit setting flowers (%) Positive P 6, P 3, P 4, P 2 P 4 × P 6, P 1 × P 2, P 6 × P 7, P 4 × P 8  
8. Non setting flowers (%) Negative P 6, P 3, P 4, P 1 P 4 × P 6, P 1 × P 2, P 6 × P 7, P 4 × P 8  
9. Volume of fruits (ml) Positive P 6, P 5, P 7, P 8 - 
10. Moisture content in fruit (%) Negative P 5, P 6, P 4 P 6 × P 8  
11. Length of fruit (cm) Positive P 1, P 4, P 2 P 6 × P 8, P 5 × P 6, P 5 × P 8, P 1 × P 3, P 4 × P 5, P 1 × P 2  
12. Breadth of fruit (cm) Positive P 6, P 7, P 8, P 5 P 1 × P 8, P 2 × P 3, P 6 × P 8, P 2 × P 4, P 3 × P 6, P 4 × P 6, P 1 × P 3, P 4 × P 8  

13. Seed to pulp ratio (%) Negative P 6, P 1, P 8 P 4 × P 5, P 5 × P 8, P 1 × P 2, P 4 × P 6, P 6 × P 7, P 2 × P 7, P 3 × P 8, P 1 × P 4, 
P 3 × P 7, P 5 × P 6 

14. No. of marketable fruits/ plant Positive P 1, P 4, P 8 P 1 × P 6, P 1 × P 2  
15. No. of unmarketable fruits/ plant Negative P 5, P 6, P 8, P 7 P 2 × P 3, P 5 × P 6, P 1 × P 8, P 2 × P 4  

16. Yield of marketable fruits/ plant (kg) Positive P 8, P 7, P 1, P 6 P 1 × P 6, P 5 × P 8, P 3 × P 8, P 2 × P 6, P 6 × P 8, P 1 × P 2, P 4 × P 7, P 4 × P 6, 
P 1 × P 4, P 1 × P 7, P 4 × P 8  

17. Yield of unmarketable fruits/ plant (kg) Negative P 4, P 5, P 1, P 3 P 2 × P 3, P 5 × P 6, P 5 × P 7, P 1 × P 8, P 2 × P 4, P 6 × P 8, P 6 × P 7, P 3 × P 7,  
P 5 × P 8, P 4 × P 5, P 3 × P 5  

18. Average fruit weight (g) Positive P 6, P 8, P 7, P 5 - 
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fruit and average fruit weight but few parents were
possessed with high GCA effects. This is possible only
in the absence of any allelic interactions. Thus, it is
evident that two parents with high GCA effects for a
trait may not always result in a combination showing
high SCA effects and these traits can’t be improved
through heterosis breeding. The cross P 2 × P 6 (Poor
× Poor general combiner) had significant positive SCA
effects for days to 50 % flowering in desirable direction.
It might be due to presence of high magnitude of non-
additive especially complementary epistatic effects which
could be utilised for commercial exploitation of heterosis.
The crosses P 4 × P 8 and P 1 × P 2 for yield of
marketable fruits per plant and P 6 × P 8 for moisture
content had significant SCA effects resulted from one
good and one poor general combiner. Heterosis breeding
and recurrent selection may be utilized for exploitation
of both additive as well as non-additive gene effects.

Six best cross combinations (P 1 × P 6, P 4 × P 8, P 1 ×
P 4, P 1 × P 2, P 6 × P 8 and P 3 × P 6) for yield of
marketable fruits per plant along with their parental
values, GCA estimates and SCA estimates in Table 7
revealed that majority of cross combinations exhibiting
higher fruit yield had at least one of the parents as good
general combiner. The similar findings have also been
reported by Randhawa et al. (1991), Aswani and
Khandelwal (2005), and Suneetha et al. (2008). This
study further emphasizes the significance of assessing
the genetic combining ability for economic traits,
identifying superior parents and appropriate breeding
techniques for developing the potential cultivars and
hybrids.

lkjka'k

cSaxu esa mRd‘’V izHksnksa rFkk ladj.kksa dks izkIr djus rFkk mi;qDr
iztuu fof/k ls mit rFkk miHkksäk dh :fp cukus ds fy, 8 x
8 v)Z Mk; ,fyy lewg esa ladj.k djk;k x;kA lkekU; la;kstu
{kerk dk vkadyu izHkko ls ladsr feyrk gS fd fir‘ eq[;r% CySd
C;wVh] iwlk iiZy ykax] iwlk iiZy jkm.M rFkk lqjkrh jkoS;k Øe”k%
11] 9] 9 rFkk 8 vkfFkZd xq.kksa ds fy, mÙke ik;s x;sA okafNr
fof”k’V la;kstu {kerk cktkj ;ksX; Qyksa dh la[;k@ikS/k o mit
11 ladj.k esy ¼iwlk iiZy ykax x CySd C;wVh] eatjhxksVk x

lqjkrh jkoS;k] iwlk iiZy ykax x xzhu ykax] xqykch ykax x lqjkrh
jkoS;k] iwlk iiZy ykax x xzhu ykax] ch-ch-&44 x CySd C;wVh ,oa
iwlk iiZy ykax x xqykch ykax mit ds fy, mÙke ik;s x;sA 27
ladj.kksa esa de ls de ,d fir‘ esa lkekU; la;kstu {kerk vf/
kd gS ftldk ladj.k dj vf/kd ladj vkst izkIr fd;k tk
ldrk gS vkSj blds ckn p;u iztuu rjhds dks viukuk pkfg,A
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Table 7: Best cross combination on the basis of high per se performance (mean), GCA effects and SCA effects for yield of
marketable fruits per plant

*, **: significant at 5% and 1% level, respectively, G: good, P: poor

Cross and parent  value GCA effect S. No. Cross 
Cross Female Male Mid parent Per se performance Female Male GCA combination 

SCA effect 

1. P 6 × P 8 4.90 1.90 3.10 2.50 P × G 0.21** 0.64** G × G 0.47** 
2. P 1 × P 6 4.30 3.10 1.90 2.50 G × P 0.27** 0.21** G × G 0.93** 
3. P 4 × P 8 4.10 2.60 3.10 2.85 G × G -0.29** 0.64** P × G 0.07* 
4. P 1 × P 2 3.42 3.10 2.50 2.80 G × G 0.27** -0.17** G × P 0.45** 
5. P 3 × P 6 3.33 2.50 1.90 2.20 G × P -0.60** 0.21** P × G -0.13** 
6. P 1 × P 4 3.03 3.12 2.63 2.87 G × G 0.27** 0.29** G × G 0.16** 
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