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ABSTRACT

Combining ability on grain yield and its components from line X
tester analysis of thirty rice hybrids (Oryza sativa L.) produced by
crossing three newly developed CMS lines and ten testers of local origin
were studied. The analysis revealed higher SCA variance than GCA
variance for all the characters except plant height indicating the prevalence
of non-additive gene action. The line KCMS 45A and testers MSN 36 and
KMR 3 were the good general combiners for yield and its major
contributing characters. MSN 99 was the only good general combiner
among the male parents for earliness and dwarfness. The hybrids KCMS
46A x MSN 75, KCMS 44A x KMR 4 and KCMS 45A x KMR 3 were
identified as potential hybrids for yield contributing characters based on
SCA effects which could be exploited in future rice breeding programme
by adopting heterosis breeding strategy. The contribution of testers
towards the total variance was found higher than lines and line x tester
interaction suggesting predominant of testers influence for these
characters.
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INTRODUCTION

Rice (Oryza sativa L.) is the principal food crop of India and Asia. The over
growing population, demanded the need to increase the productivity of rice crop.
Successful use of hybrid rice technology to increase yield through exploitation of
heterosis enabled China to increase total production. Success of any plant breeding
programme depends on the choice of appropriate genotypes as parents in the
hybridization programme. In hybrid programme, choice of suitable parents is of primary
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importance since per se performance of parents is not always a true indicator of its
combining ability in hybrid combination (Swamy et al., 2003). Therefore performance
of a F, hybrid depends on choice of parents. Several methods like per se performance,
genetic diversity, combining ability etc., have been attempted to select the parents.
Among them combining ability analysis offers a powerful tool for estimating the value
of a parent to produce superior hybrid.

The combining ability studies of the parents provide information which helps in
the selection of better parents for effective breeding strategies. Combining ability
analysis also provides information on additive and dominance variance. Its role is
important to decide parents, crosses and appropriate hybrid breeding procedure to be
followed to exploit heterosis (Salgotra et al., 2009). Keeping this in view, the present
investigation was carried out to study the combining ability in order to identify good
combiners and superior hybrid combinations.

MATERIAL AND METHODS

The experimental materials for the present study comprised of three newly
developed CMS lines viz.,, KCMS 44A, KCMS 45A possessing WA type of cytoplasm
and KCMS 46A having Kalinga type of cytoplasm and ten testers viz., Thanu, KMR-3,
KMR-4, KMR-12, MSN-36, MSN-75, MSN-91, MSN-93, MSN-98 and MSN-99. The
testers used for the study was of Indian origin and were well adapted to local condition.

The three lines and ten testers were crossed in a line x tester manner by spikelet
clipping method during summer 2010. Three lines and 10 testers were sown in three
staggered fashions keeping five days interval between them so as to synchronize
properly for crossing lines with testers. The resulted thirty hybrids along with the
parents (B-lines of corresponding A lines and testers) were grown in randomized block
design with two replications during summer 2011 at ZARS, V.C., Farm, Mandya, India.
Twenty five day old seedlings of hybrids and their parents were transplanted with single
seedling per hill with a spacing of 15 cm between rows and 15 ¢cm between plants. Each
entry was transplanted in two rows of 4 meter length. All the recommended package of
practices was followed to ensure good crop growth and development. Five competitive
plants were randomly selected to record the observations on grain yield and yield
contributing characters viz., plant height (cm), no. of tillers per plant, no. of panicles per
plant, panicle length (cm), spikelet fertility (%), days to 50% flowering, no. of spikelets
per panicle, yield per plant (g), 1000 grain weight (g) and L/B ratio. Combining ability
analysis was done using line x tester method (Kempthorne, 1957).

RESULTS AND DISCUSSION

Analysis of variance for combining ability revealed the significant differences
among the genotypes (Table 1). Variance due to males (testers) was significant for all
the characters except for number of tillers per plant and number of panicles per plant
while for females (lines) it was significant only for panicle length and days to 50%
flowering. However variance due to lines x testers interaction were highly significant
for all the characters except for plant height and number of days to 50% flowering. The
variance due to crosses differed significantly for all the characters. Thus, suggesting the
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importance of heterosis breeding for improvement of rice. Combining ability analysis
revealed that SCA variance was predominant in the inheritance of various characters
studied, indicating predominance of non-additive gene action. The SCA variances were
higher than the GCA variances for all the characters except plant height, which is in
corroboration with earlier findings of Saravanan et al. (2006) and Anandkumar et al.
(2004). The proportional contribution of lines, testers and their interactions to total
variances showed that testers played dominant role indicating predominant testers
influence for these characters (Table 1). The smaller contribution of interactions of the
line x tester than testers, and higher than lines indicated higher estimates of variances
due to general combining ability. Nadali (2010) observed higher estimates of GCA
variances due to testers in rice.

The estimates of GCA effects of three lines and ten testers with the
corresponding standard errors for all the characters are presented in table 2. Among the
CMS lines, KCMS 45A was the best general combiner as it showed highly significant
GCA effects for number of tillers per plant, number of panicles per plant and yield in
desirable (positive) direction but non-significant. Also the KCMS 46A line was very
good general combiner for earliness as it had highly negative significant GCA effect for
days to 50% flowering. This line also had high positive significant GCA effect for
panicle length and number of spikelets per panicle. Among the testers, MSN 36 was the
best general combiner for important characters like number of spikelets per panicle and
yield per plant. While KMR-3 was best general combiner for number of tillers per plant,
number of panicles per plant, spikelet fertility and 1000 grain weight which showed
highly significant GCA effects in desirable direction. Another tester, MSN 99 had
highest significant negative GCA effects for days to 50% flowering and plant height
indicating as a good combiner in desired direction for earliness and plant height. The
tester MSN 93 had highest positive significant GCA value for panicle length and the
tester MSN 91 showed good general combining ability for L/B ratio. Higher GCA
effects in parents was also reported earlier by Swamy et al. (2003), Anandkumar et al.
(2004), Jagadeeasan and Ganesan (2006) and Saidaiah et al. (2010).

The overall GCA status of parents was calculated based on the method
suggested by Mohan Rao (2001). From the results, it was evident that the lines KCMS
45A and KCMS 46A had high (H) overall GCA status (Table.2). Whereas, among the
testers, Thanu, KMR-3, KMR-4, MSN-36, MSN-93 and MSN 98 possessed high (H)
overall GCA status. These results are in line with earlier reports of Swamy et al. (2003),
Saidaiah et al. (2010).

The estimate of SCA effects with their respective standard error for each
character in thirty cross combinations are presented in table 3. None of the crosses
exhibited high SCA effects for all the characters studied. The majority of the crosses
showed significant SCA effects, which involved at least one parent having high GCA
effects. Only two out of thirty crosses, having positively significant SCA effects for
grain yield per plant of which the highest being KCMS 46A x MSN 75, this hybrid also
had highly significant SCA values for spikelet fertility and highly negative significant
SCA effect for earliness indicating this cross is good specific combiner for earliness.
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Another hybrid KCMS 45A x KMR 3 was found superior for number of tillers per plant
and number of panicles per plant. None of the hybrids showed significant SCA effects
for plant height. The cross KCMS 44A x KMR 4 had high positive significant SCA
values for panicle length and numberr of spikelets per panicle. The hybrids, KCMS 45A
x MSN 75 and KCMS 46A x MSN 93 were good specific combiners for 1000 grain
weight and L/B ratio respectively. These results are in conformity with the earlier
findings of Jagadeeasan and Ganesan (2006) and Saidaiah et al. (2010).

Out of thirty hybrids studied fifteen hybrids exhibited high (H) overall GCA
status and fifteen crosses exhibited low (L) overall GCA status. All the fifteen crosses
with high overall SCA effect has parents with all types of combination of GCA effect
viz., H xH, H x L and L x L suggesting the action of additive, non additive gene action
and also overdominance and epistasis, respectively. These results are in agreement with
the earlier reports of Mohan Rao (2001), Swamy et al. (2003), Saidaiah et al. (2010).

CONCLUSION

The present study on combining ability analysis revealed the preponderance of non
additive gene action for all the characters studied. Hence this study insisted that
heterosis breeding is more suitable for all the characters. Among the lines KCMS 45A
and among the testers MSN 36 and KMR 3 were the good general combiners for
majority of yield attributing characters. These best combiners could be utilized in
hybrid development breeding programme. The crosses KCMS 46A x MSN 75, KCMS
44A x KMR 4 and KCMS 45AxKMR 3 were identified as most promising for yield
based on SCA effects. Hence these could be used for the exploitation of heterosis for
yield and related characters.
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