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INTRODUCTION

Capsicum is an important vegetable species among solana-
ceous crops. Generally pepper fruits (Capsicum spp.) are
among the most consumed vegetables as fresh green or red
and dried whole or ground forms in the world. Analysis of
genetic diversity is useful in selecting diverse parental combi-
nations, reliable classification of accessions and for exact iden-
tification of variety (Bahurupe et al., 2013). The success of
any crop improvement programme depends upon the nature
and magnitude of genetic variability existing in breeding ma-
terial with which plant breeder is working, choice of parents
for hybridization and selection procedure (Meena and
Bahadur, 2014). In any breeding programme the proper choice
of parents based on their combining ability is a prerequisite.
This not only provides necessary information regarding the
choice of parents but also simultaneously illustrate the nature
and magnitude of gene action involved in the expression of
desirable traits. Accordingly, the present investigation was un-
dertaken to have an idea of combining ability between Capsi-
cum frutescens with multiple resistance and Capsicum
annuum with desirable fruit characters. The compatibility
between Capsicum frutescens and Capsicum annuum had
been reported variably by different workers. Both compatible
and incompatible crosses have been obtained and it had been
found that the compatibility mainly depends on the variation
in genotypes. Hence screening of crosses and selection of
desirable hybrids is to be attempted with line x tester analysis
in this study.

MATERIALS AND METHODS

Five Capsicum frutescens local accession lines named as
Mangalapuram Local (L1), Thavanur Local (L2), Kayankulam
Local (L3), Mavelikkara Local (L4) and Nenmara Local (L5)
and three Capsicum annuum testers which were commercial
cultivars namely Jwalamukhi (T1), Jwalasakhi (T2) and
Vellayani Athulya (T3) were crossed in line x tester design to
obtain fifteen hybrids.

The experiment was conducted in Randomized Block Design
(RBD) with three replications.  Plot size was 5 x 0.75 m2 with a
spacing of 50 cm between plants and 75 cm between rows.
Ten plants were maintained in each plot.

During the experiment, pepper plants were grown according
to the regular recommendations for the pepper crop such as
weeding, fertilization and irrigation. Pesticide application was
avoided to build up white fly population. Five harvests were
made and the following sixteen agronomic characteristics were
assessed: plant height (PH) (measured in centimeters when
50% of the plants in the plot produced ripe fruits); number of
branches (PB) (number of primary branches arising from main
stem was counted at final harvest); number of days to first
flowering (DF)(number of days from transplant to production
of first flower); plant spread (PS) (measured in centimeters,
when 50% of the plants in the plot produced ripe fruits);
duration of flowering or fruiting span(FS)(number of days from
first flowering to final harvest); number of fruits per plant (NFP)
(sum of the number of fruits obtained in the five harvests); fruit
length (FL) (measured in centimeters considering ten fruits per
plant); fruit width (FW)((measured in centimeters considering
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ten fruits per plant); pedicel - fruit ratio (PFR) (the ratio between
length of the pedicel and fruit length including pedicel
considering ten fruits per plant); average fruit weight (AFW)
(average weight in grams of ten fruits per plant during second
harvest); number of seeds per fruit (NS) (average number seeds
in ten dried ripe fruits) hundred seed weight (SW) (average
weight of hundred seeds in g considering ten dried ripe fruits);
duration of crop (DC)(number of days from sowing to final
harvest)green fruit yield per plant (YP) (sum of the yield obtained
in each harvest measured in g) vector population (VP) and
virus disease scoring (VS).

Analysis of variance was performed for each character as per
the procedure suggested by Panse and Sukhatme (1985).
Combining ability analysis was performed according to
Kempthorne (1957) to estimate the general and specific
combining abilities of the parents and hybrids.

RESULTS  AND DISCUSSION

Significant variation was observed among yield and yield
component traits for majority of the characters (Table 1). The
analysis of variance for combining ability for yield and yield
component traits is presented in Table 2. Lines varied
significantly for number of branches, duration of flowering,
fruit length, fruit width, pedicel - fruit ratio, average fruit weight,
number of seeds per fruit and duration of crop while testers
exhibited significant variation for fruit length and pedicel - fruit
ratio alone.  Line x Tester interaction mean square was
significant for all the characters except number of branches,
pedicel - fruit ratio and average fruit weight. The general
combining ability (GCA) were significant in all the characters
studied and specific combining ability (SCA) for all the
characters except number of branches. In GCA vs SCA
significant differences were observed for majority of the
characters except plant height, plant spread, fruit length and
pedicel - fruit ratio.

The GCA effects calculated for each parent are presented in
Table 3. Among the 14 parents, the highest positive and
significant GCA effects for green fruit yield per plant was
observed in Nenmara Local (60.80) and Thavanur Local
(58.28). The parent Thavanur Local was good combiner for
fruit length and hundred seed weight while the parent
Nenmara Local exhibited high GCA for number of seeds per
fruit and plant spread.

Mangalapuram local had high GCA for plant height, duration
of flowering, number of fruits per plant, duration of crop and
along with Mavelikkara local for pedicel - fruit ratio. Mavelikkara
local was found to have good GCA for number of seeds per
fruit, number of branches and fruit width. Four hybrids viz.,
Mavelikkara Local x Jwalasakhi, Nenmara Local x
VellayaniAthulya, Kayamkulam Local x Jwalamukhi and
Thavanur Local x Jwalamukhi exhibited significant SCA effects
(Table 4) for fruit yield and except kayamkulam local x
jwalamukhi all other three exhibited significant specific
combining ability for number of fruits per plant. Nenmara
local and jwalasakhi showed both significant general and
specific combining ability for fruit yield.

Significant differences were noted for all characters among
GCA and for SCA except number of branches. Navhale et al., Ta
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COMBINING ABILITY ANALYSIS IN THE INTERSPECIFIC CROSSES OF CHILLI

2014 reported that analysis of variance for combining ability
exhibited the significance for GCA and SCA effects for all the
characters studied and Tembhurne and Rao 2012 for most of
the characters whereas Gawande et al., 2015 reported that
variance due to lines was non significant for all the characters
under study except average fruit weight and 1000 seed weight
while variance due to testers was non significant for all the
traits. In accordance with Payakhapaab et al., 2012 in this
study also there was no parental lines which showed a good
appearance in all but some parents show a high general
combining ability value in some characteristics. The SCA
variance was greater than GCA variance for all the characters
indicating that non-additive gene action is predominant than
additive gene action. Khalil and Hatem 2014 also reported
that the high ratio of GCA: SCA mean squares showed that
GCA effect was more important than SCA effect. These results
are in conformity with the findings of Reddy et al. (2008) and
Hasanuzzaman and Faruq (2011). Combining ability study
revealed higher SCA variance than GCA variance for all the
traits except plant spread, fruit length, fruit diameter, average
dry fruit weight, dry fruit recovery and seed weight indicating
the prevalence of non-additive gene action (Rekha et al.,
2016).There is predominance of non-additive gene action for
yield and yield components. Hence it is difficult to bring
together desirable genes by pedigree method. Under these
circumstances, multiple parents having good GCA effects as
suggested by Jensen (1970) might prove to be useful.
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