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Leaf curl virus (LCV) disease is one of the major biotic
stresses of Capsicum spp. causing severe loss in yield
especially during the summer season.  Yield reduction
due to chilli leaf curl virus has been reported to be up
to 50% (Meena et al., 2006).  Although the disease can
be controlled by suppressing the vector, Bemisia tabaci
Genn., chemical control results in only partial success
and adds to the cost of production, besides causing
human and environmental hazards.  Developing resi-
stant varieties, therefore, becomes a promising option.
Most genotypes of Capsicum annuum, however, are
susceptible, but C. frutescens is resistant to this disease
(Khader et al., 2007). The objective was to obtain
information on the nature of gene action for yield, yield
contributing characters, and virus resistance in chilli to
provide a basis for an evaluation of selection methods
for the production of high yielding leaf curl virus resi-
stant chilli.

The experimental material comprised of six basic
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Abstract

Generation mean analysis for leaf curl virus resistance and yield was performed in two interspecific crosses of chilli namely
‘Mavelikkara Local’ x ‘Jwalasakhi’ and ‘Nenmara Local’ x ‘Vellayani Athulya’. The additive (d) component was significant for
all the traits studied.  But wherever dominance gene effects were significant, the dominance (h) values were higher than the
additive (d) values. Dominance (h) and dominance x dominance (l) effects were also in the same direction, suggesting
complementary-type epistasis in most cases. The dominance x dominance (l) interaction was predominant.  Significant levels of
all types of gene actions (additive, dominance and epistasis) for yield and virus resistance indicate that methods like recurrent
selection, multiple cross, or diallel selective mating system may be adopted in chilli improvement programmes.
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generations (P
1
 and P

2
: parent cultivars, F

1
 and F

2
: first

and second filial generations, and BC
1
 and BC

2
: first

and second backcrosses) of two interspecific crosses
of chilli, namely ‘Mavelikkara Local’ x ‘Jwalasakhi’
and ‘Nenmara Local’ x ‘Vellayani Athulya’, selected
from the ongoing research project on “Breeding leaf curl
virus resistant chilli through interspecific hybridisation”.
The parents of the respective crosses were used as the
male parent and the F

1
 generation as the female parent

and backcrosses were made to produce B
1
 (F

1
 back-

crossed to P
1
) and B

2 
(F

1
 backcrossed to P

2
) generations

and the F
1
 hybrids were selfed to obtain F

2
 seeds.  All

generations were raised in a randomized block design
with three replications at Vellayani (8°28' 56" N; 76°55'
12" E) during March 2009. Ten plants of each entry
were planted in one row for the parents and hybrids, 20
rows for F

2
 population and 15 rows for back crosses.

Spacing of 60 x 75 cm was followed. The crop was
managed as per the recommended practices (KAU,
2007).  Since the non-segregating generations represent
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the homogeneous population while the segregating
generations represent the heterogeneous population, the
sample size was variable: five random plants from each
replication in the parents and F

1
, 30 plants per

replication in F
2
, and 15 plants per replication in the

backcrosses. The traits assessed were plant height,
number of branches, number of fruits per plant, fruit
length, fruit width, number of seeds per fruit, crop
duration, green fruit yield per plant, vector population,
and leaf curl virus score on 45 days. The artificial
condition for maintaining vector population was done
as per Nene (1972) and the virus scoring was based on
Rajamony et al. (1990).  Means, standard errors, and
variances of different generations were subjected to
scaling test to estimate the gene effects, using the Jinks
and Jones (1958) model.  Both compatible and in-
compatible crosses have been obtained depending on
the genotypes.  Significance of any of the four scales
(A, B, C, and D) indicates the inadequacy of additive-
dominance model and presence of epistasis.  The type
of epistasis was determined only when dominance (h)
and dominance x dominance (l) effects were significant.

The results indicate that the scaling tests were significant
(Table 1), implying epistatic interaction for all characters
in both crosses. Dominance x dominance (l) interaction
was larger than the other two effects. Additive (d) compo-
nent was significant for all traits studied in both the
crosses, as reported by Jagadeesha and Wali (2008) for
C. annuum.  But wherever dominance gene effects were
significant, dominance (h) values were higher than the
additive (d) values, implying that dominant gene effect
is relatively more important.  Dominance (h) and
dominance x dominance (l) effects were in the same
direction, suggesting complementary-type epistasis in
most cases.  Dominance and epistatic types of gene
interaction in each cross for different traits were different.
For majority of the characters ‘Mavelikkara Local’ x
‘Jwalasakhi’ showed additive x additive gene effects, as
reported by Somashekhar et al. (2008). ‘Nenmara Local’
x ‘Vellayani Athulya’ also showed dominance x domi-
nance effects for majority of the characters.  Both the

leaf curl virus score and vector population showed
significance in negative direction implying that leaf curl
virus score is directly influenced by vector population.

For majority of the characters in both crosses the
dominance effect was pronounced with complementary
epistasis.  But coexistence of h and l indicates presence
of duplicate epistasis for characters like number of fruits
and fruit length in ‘Mavelikkara Local’ x ‘Jwalasakhi’.
However, the contribution of additive effects cannot
be neglected.  Generation mean analysis illustrates that
the crosses differed in gene action and on an overall
basis all types of gene actions, additive, dominance,
and epistasis are important.
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