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Eight genotypes were selected on the basis of performance of diversity for important
characters to raise sixteen cross combinations in 4 x 4, line x tester mating design. The
ANOVA shows significant difference among all the parents and hybrids. Line x tester
genetic components were not found to be significant for plant height, fruit width and
number of seeds/fruit. The control of plant morphological characters like plant height,
width and others like day to 50% flower, fruit length and number of seeds/fruit were found
to be effected by additive gene action, vitamin C content and fruit pedicel length were
governed by non additive gene action and fruit yield/plant, 1000 seed weight, fruit weight
and number of fruits/plant were evident to be controlled by both additive and non —
additive gene action. BCC24 recorded highest and positive GCA effects for maximum

Introduction

Chilli (Capsicum annuum L.) is most widely
cultivated for its pungent (hot pepper) and
non pungent (sweet pepper) fruits throughout
the world (Bosland and Votava, 2000).
Chillies are grown as annual crop, although it
can also be grown as perennial shrub in
suitable climatic conditions. The genus
Capsicum consists of a different range of
plants and fruits, and varies a lot with respect
to morphology, yield and nutrition related
parameters. In any sound breeding
programme including hybrid technology,
proper choice of parents based on their

combining ability, is a prerequisite which also
illustrate the nature and magnitude of gene
action involved in the expression of the
desirable traits. Chilli offers much scope for
improvement through heterosis breeding
which can further be utilized for the
development of desirable recombinants.
Information on gene action and combining
ability facilitates the choice of suitable
parents for hybridization programme to
develop promising hybrids for further
exploitation. Further, it helps in formulating
the breeding methodology for crop
improvement.  Accordingly the present
investigation was carried out to get an idea of
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the nature of gene action and magnitude of
heterosis for fruit yield and yield attributing
characters in chilli. Line x Tester analysis is a
useful tool for preliminary evaluation of
genetic stock for wuse in hybridization
programmes with a view to identify good
combiners, which may be used to build up a
population with favourable fixable genes for
effective yield improvement.

Materials and Methods

Eight genotypes were selected on the basis of
performance of diversity for important
characters to raise sixteen cross combinations
in 4 x 4, line x tester mating design at Central
Research Farm of BCKV Gayeshpur, Nadia,
West Bengal. Eight parents along with 16
hybrids were evaluated in Randomized Block
Design with 3 replication in 45 cm x 45 cm
spacing keeping 20 plants in each plot during
October to March, 2014-15. Five randomly
selected plants/plot were taken to record
observations on  different  characters.
Biochemical analysis was done in laboratory
of Dept. of Vegetable Science, BCKV.
Combining ability analysis was done as per
Kempthorne  (1957). Heterosis  was
determined as per method suggested by
Wynne et al., (1970) and Bitzer et al., (1967).

Results and Discussion

The analysis of variance revealed highly
significant difference among all parents and
hybrids for all the characters except fruit
width indicating their  suitability for
developing divergent hybrids (Table 1). The
variances due to parents vs. hybrids were
significant that indicated average heterosis
was also significant for all the characters
except 1000 seed weight. The analysis of
variances for combinig ability was highly
significant for line, tester and line x tester in
most of the characters. Variances for line and
tester were not significant for fruit width only

and line x tester components of genetic
variations were not significant for plant
height, fruit width and number of seeds/fruit.

The relative importance of the additive and
non-additive genetic effects for these
characters were reflected by the predictability
ratio i.e. additive genetic variance express as
proportion of total genetic variance as per
Becker (1975). The results presented in Table
1 indicated that preponderance of additive
gene action was evident in the control of
characters like plant height, Plant canopy
width, days to 50% flower, fruit length and
number of seeds/fruit. The result is in
conformity with the findings of Sahoo et al.,
(1989) (for plant height and spread), Shukla et
al., (1999) (for fruit length). So, pure line
selection in the advanced generations from
the highly heterotic cross is suggested to
develop these characters. Both additive and
non additive gene action was important for
the conditioning of fruit yield/plant, 1000
seed weight, fruit weight and number of
fruits/plant. Result was supported by Singh
and Singh (1978), Kordus (1991). There is
possibility of deriving high performing
pureline for these characters because longer
proportion of non additive gene effects in
self-pollinated crops seems to be due to
additive x additive epistatic effect. So,
deferred selection would be profitable for
improving fruit yield/plant, fruits/plant, fruit
weight and 1000 seed weight. The important
fruit quality character i.e. vitamin C content,
and fruit pedicel length were governed
overwhelmingly by non additive gene action,
which had been in conformity with the
findings of Pandey et al., (2002). For these
two characters heterosis breeding is the best
possible option for improvement. The
estimates of GCA along with per se
performance of parents for various characters
are presented in Table 2. None of the parents
proved to be good general combiners for all
the characters.
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Table.1 The analysis of variance for different parents and hybrids

Source

Plant height
cm

Days to 50%
flowering

Fruit width
cm

Placenta length
cm

Fruit weight

1000 seed
weight (g

Vit- C content

588.39**
731.08**
0.080

2.14**

3.85%*
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0.82**

.07

0

1291.95

Predictability
ratio
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Table.2 General combining ability (bold) of parents and their per se performance
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Characters are as per Table 1 * Significant at P =0.05 ** Significant at P = 0.01
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Characters

Plant canopy width

Days to 50% flowering

Fruit width (cm)

Fruit pedicel length

No. Of fruits/ plant

Fruit weight (g)

No. of seeds/fruit
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SCA effects

o
N
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ki)

41.05**

20.11**

7.99**
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Table.3 Specific combining ability (bold) of hybrids and their per se performance

Heterosis over
mid parent

13.09

17.91**

2.11

I
0.77
D
0.08

5.34




1000 seed weight (g)
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Characters are as per Table 24* Significant at P = 0.05
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The highest significant and positive GCA
effects were recorded by BCC 24 for
maximum numbers of characters namely, fruit
yield/plant, fruits/plant, seeds/fruit, plant
height and plant canopy width. Next to BCC
24, BCC 59 was good general combiner for
plant height, days to 50% flowering,
fruits/plant, fruit yield/plant and vitamin C
content of fruit. For fruit yield and number of
fruit/plant BCC 24 and BCC 11 had
significant positive GCA effects. For vitamin
C content highest significant GCA along with
highest mean performance observed in BCC
41 followed by BCC 11 and BCC 59. BCC 54
and BCC 24 exhibited highest GCA effects
for plant height and plant canopy width.
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