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ABSTRACT
Combining ability analysis involving 84 hybrids derived from crossing 12 lines and 7 testers in line

× tester fashion were evaluated along with two checks during  kharif 2010-11 at students’ farm, Agricultural
college, Bapatla for 21 qualitative and quantitative traits. Estimates of variance due to gca and sca and their
ratios revealed the predominance of non-additive gene action for all the traits studied. The lines  RAC
99152, RAH 178-4, NAWAB and RAH 97-612 and in testers SC 68 followed by SC 7-IPS and SC 40 were
identified as potential general combiners for important yield component traits. Based on per se performance,
high sca  and standard heterosis , the top specific cross combinations detected for seed cotton yield and
other traits were RAH 370 X SC 31 and RAH 178 X SC 40. This suggested the possibility of direct utilization
of their hybrids for commercial exploitation after through testing over larger number of diversified
environments and seasons. The progeny of these crosses may be further advanced to isolate superior
recombinants.

Key words : Cotton, General combining ability, Line × tester analysis, Specific combining ability.

Cotton is an important fibre crop of global
important and also referred as “white gold”. It is
providing employment to 60 million people either
directly or indirectly in its production, processing
and marketing. The economy of many countries
depends on production, processing, utilization and
export of cotton. In India hybrids have played a
significant role in achieving self sufficiency in cotton
production to some extent. The concept of combining
ability plays a significant role in crop improvement
and helps in selection of superior parents in
exploitation of heterosis.

MATERIAL AND METHODS
In the present study, twelve Gossypium

hirsutum lines RAH 100-32, SC 7, RAH 370, Gcot
16, RAH 178-4,RACH 99-152, SM-1, RAH 97-612,
RAH 111, NAWAB, RAH 178, RAC 99152  and semi
compact to compact plant types viz., SC 68, SC 7
IPS, SC 40, SC 79, C 11, NAWAB 8 and SC 31were
used as testers. Each of the line was crossed with
all the seven testers individually in a line x tester
fashion (Kempthorne, 1957) to develop eighty four
intra-hirsutum hybrids. The eighty four intra-hirsutum
hybrids along with two checks were raised in
randomized Block Design with two replications
during kharif  2010-11 at students’ farm, Agricultural

The Andhra Agric. J 59(4): 545-555, 2012

college, Bapatla. They were sown in one row of 7.2
m length spaced at 90 cm between the rows and 60
cm with in the row. Recommended agronomic
practices and need based plant protection measures
were followed. Five randomly selected plants were
tagged for recording the observations viz., plant
height (cm), days to 50% flowering, number of
monopodia per plant, number of sympodia per plant,
relative water content (%), specific leaf weight (mg
cm-2), crop growth rate at peak flowering stage (g
m-2 day-1), crop growth rate at boll formation stage
(g m-2 day-1), crop growth rate at maturity stage (g
m-2 day-1), number of bolls per plant, boll weight (g),
ginning out-turn (%), seed index (g), lint index (g),
2.5% span length (mm), micronaire value (10-6 g
inch-1), bundle strength (g tex-1), uniformity ratio, fibre
elongation (%), lint yield per plant (g) and seed
cotton yield per  plant (g).

The mean of five plants was used for statistical
analysis. The data was subjected to combining
ability analysis following the method suggested by
Kempthorne (1957). The ratio of GCA/SCA  was
worked out for each character to find out the
predominance of additive or non-additive gene action.
Standard heterosis was worked out as percent mean
deviation of the mean F

1 
performance over the mean

performance of the standard check hybrids Mallika Bt.
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RESULTS AND DISCUSSION
The analysis of variance shown in Table1

revealed significant differences among hybrids
indicated the existence of variability among the cross
combinations for all 21 characters studied. The line
x tester component also exhibited significant
variability for all characters studied.The line x tester
component had the maximum share of genetic
variance in all the characters studied. The GCA/
SCA ratio was less than unity for all the traits studied
suggesting that these characters were governed
predominantly by non-additive components. These
components can be exploited by heterosis breeding
programme. These findings support earl ier
observations of Senthilkumar et al., (2010) and
Ashok Kumar et al., (2010) for plant height, days to
50% flowering, number of sympodia per plant,
number of bolls per plant, 2.5% span length and
seed cotton yield per plant. Senthilkumar et al.,
(2010) and Saravanam et al., (2010) for boll weight
and ginning out-turn, Ashok Kumar (2010) and
Saravanam et al., (2010) for seed index, lint index,
micronaire, bundle strength ,fibre strength and
Saravanam et al., (2010)for uniformity ratio.

In the present study combining ability effects
were studied Table 2 in which line RAC 99152
followed by RAH 178-4 and NAWAB were and
among testers, SC 68 followed by SC 7-IPS and
SC 40 were identified as good general combiners
for majority of the traits studied . These may serve
as potent general combiners in future breeding
programmes for improvement of different traits. In
the present study, there was no relationship between
per se performance of hybrids and gca effects  of
parents which indicated the presence of epistatic
interaction also. Further studied through generation
mean analysis or triple test cross analysis may bring
out useful information on the nature of gene
interaction in the material

The crosses RAH 370 x SC 31, RAH 178 x
SC 40, RAH 100-32 x SC 7-IPS and SM 1x SC 7-
IPS exhibited significant standard heterosis over
standard check hybrid Mallika Bt. The results
suggested that high yield does not necessarily
depend on high heterotic expression of all yield

components (Preetha and Raveendran 2008). Thus
from the above study based on the overall
performance (per se performance, high sca effect
and significant standard heterosis) Table 3. The
crosses RAH 370 x SC 31 (Low x Low) and RAH
178 x SC 40 (Low x Low) were identified as promising
hybrids for heterosis breeding. Superiority of low x
low combiners may be due to nicking ability/genetic
diversity of the parents involved in the cross
combinations. This suggested the possibility of direct
exploitation of these hybrids for commercial
exploitation after thorough testing over larger number
of diversified environments and seasons. Further
these hybrids may also be utilized in basic breeding
programmes. The study also indicated the possibility
of developing compact to semi-compact hybrids with
high seed cotton yield and acceptable fibre qualities
through heterosis breeding.
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