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OVER ENVIRONMENTS

H. C. LOHITHASWA*, R. S. KULKARNI AND A. MANJUNATH

Department of Genetics and Plant Breeding,
University of Agricultural Sciences, GKVK, Bangalore 560 065

(Received: December 1997; accepted: August 2000)

ABSTRACT

Ten parents and their 45 Fi’s of chillies from a half diallel cross were evaluated for
fruit yield and its components over three environments. Highly significant variation
was observed due to genotypes and environments for all the ten traits studied. The .
genotype X environment interactions were significant for all the characters except days
to initiation of flowering. The genotypes Pant C-1, Arka Iohit, RHRC 16-5 and X-235
were found to be good general combiners and 15 crosses have been identified as
specific combiners for fruit yield and other related traits.

Key Words :  Capsicum annum L., general combining ability, specific combining ability,
genotype x environment interaction

Combining ability effects are considerably influenced by environments, and for
a more valid estimation, a study under different environments is likely to bring out
the impact of genotype X environment interaction on the estimates. The present
investigation was carried out under three different environments to estimate the
combining ability of ten lines for ten quantitative traits in chillies.

MATERIALS AND METHODS

Ten elite strains of chillies were selected on the basis of their differences
(Table 1) in several quantitative characters including fruit yield with a view to
incorporate maximum variability in segregating generations through a ten parent
diallel mating design. All the parents and their 45 crosses were grown in randomized
block design with two replications during Kharif 1995 at GKVK, Bangalore under
rainfed condition; summer, 1996 at Main Research Station, Hebbal, Bangalore under
irrigated condition and kharif, 1996 at Agricultural Research Station, Hiriyur under

*Present address: Agricultural Research Station, UAS, Gulbarga 585 101, Karnataka



512 \ H. C. Lohithaswa et al. [Vol. 60, No. 4

rainfed condition. All the three environments form three growing conditions of the
crop. Each entry was grown in a 6 m long single row with a spacing of 75 x 60
cm. Data were recorded on five random plants in each replication for the characters
viz., days to initiation of flowering, plant height (cm), number of secondary branches,
fruit index (fruit length X fruit diameter), average fruit weight (g), ratio of seed
weight to fruit weight, Bartlett index for earliness, number of fruits per plant, dry
fruit yield per plant (g) and capsaicin content (%). The statistical analysis for combining
ability based on mean values was done as per Method II and Model I of Griffing[1].
The pooled analysis over environments was carried out by the method of Singh[2].

RESULTS AND DISCUSSION

The pooled analysis of variance revealed significant variation among the parents
for all the traits, thus justifying the use of the material in the present study (Table
2). The genotypes interacted significantly with the environments for all the traits.

Combining ability analysis revealed that gca and sca variances were highly
significant for all the characters. Both gca and sca showed significant interaction with
environments for all the traits except for number of secondary branches for which
gca X environment interaction was non significant. The ratio of additive variance to
total genotypic variance revealed the predominance of non additive gene action for
all the traits except for plant height, fruit index, avarage fruit weight and Bartletls
index for earliness. The gca X environment and sca X environment interactions
indicated that both additive and non additive effects were influenced by environment.

GCA effects

The estimates of gca effects (Table 3) on the basis of pooled analysis revealed
that the genotypes Pant C-1, Arka lohit, RHRC- 16-5 and X-235 were better general
combiners for days to initiation of flowering, Arka lohit, RHRC-165 and Chickballapur
for number of secondary branches, IHR 1822-1/3-1/5, Pusa jwala, RHRC-16-5 and
Ceylon for fruit index, IHR 1822-1/3-1/5, RHRC-16-5 and Ceylon for average fruit
weight, THR 1822-1/3-1/5, Pusa Jwala, RHRC-16-5 and Ceylon for ratio of seed

weight to fruit weight, THR 1822-1/3-1/5, Pusa Twala and X-235 for Bartlett index
fox eanliness, Pusa Jwala, Pant C-1, Arka lohit and X-235 for number of fruits per

plant and Pusa Jwala, Pant C-1, Arka Iohit i
G st o ohit, RHRC-16-5 and Ch1ckballapur for

In view of present findings the parents Pant C-1, Arka lohit, RHRC-16-5 and
X-235 offered the best possibilities of exploitation for the development of improved

lines of chillies.
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SCA effects

The 15 crosses which showed significant positive sca effects for fruit yield are
presented in Table 4. The combination Pant C-1 x Pusa Jwala exhibited significant
sca effects in respect of fruit index, average fruit weight and number of fruits per
plant. The cross Arka lohit x Pusa Jwala showed significant sca effect for the traits
plant height, ratio of seed weight to fruit weight, number of fruits per plant and
capsaicin content in the desired direction. For the characters viz., number of secondary
branches, average fruit weight and capsaicin content, the cross RHRC-16-5 x Arka
lohit recorded positive significant sca effects. The cross PMR-57 x Arka lohit exhibited
sca effects in the desired direction in respect of ratio of seed weight to fruit weight,
Bartlett index for earliness, number of fruits per plant and capsaicin content. The
combination PMR-57 x RHRC-16-5 showed significant sca effects in the desired
direction for days to initiation of flowering, number of fruits per plant and capsaicin
content. The cross Chickballapur x RHRC-16-5 exhibited positive significant sca effects
for fruit index, average fruit weight, number of fruits per plant and capsaicin content.

It is interesting to note that all the hybrids were early in flowering as indicated
by negative sca effects with high fruit yield per plant. The parental lines in this
study were having diverse genetic background of their source populations and hence
their crosses exhibited high sca effects. The hybrids which involved PMR-57 (powdery
mildew resistant) as one of the parent were found to be powdery mildew resistant
indicating the dominance of resistance. The cross combinations PMR-57 x RHRC-16-5
and PMR-57 x Arka lohit exhibited resistance to powdery mildew and significant
sca effects and heterosis for fruit yield. The crosses with significant positive sca
effects for fruit yield involved parents with low x low or low x high gca effects
indicating the presence of non allelic interactions and also manifested heterosis of
higher magnitude. Both parents with high gca effects when crossed had probably
low magnitude of non additive gene effects resulting in the small degree of sca
effects and heterosis. The present findings are in agreement with the earlier results
[3-8]. Therefore, recurrent selection for specific combining ability could be followed
in the segregating generations of the crosses Pant C-1 x Pusa Jwala, Chickballapur
x RHRC-16-5, Arka lohit x Pusa Jwala, X-235 x Pusa Jwala, PMR-57 x Arka lohit
and PMR-57 x RHRC-16-5, as this type of selection was proposed on the assumption
that an important part of heterosis results from the non linear interaction of genes
at different loci, from interaction between alleles at the same locus, or from both
causes in combination. It is possible to obtain substantial improvement with regard
to fruit yield in addition to other desirable traits like earliness, more number of
fruits per plant and capsaicin content. Heterosis breeding could be suggested as male
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sterility source is available in chillies, which can be transferred into the lines showing
good combining ability by repeated back crossing and could be directly used in
hybrid development for heterosis exploitation.
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