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Abstract: The combiningability aids in better selection of parents besideselucidating the natureand magnitude
of gene action. Combining ability analysis of fifty rice hybrids along with their parents reveal the
preponderance of non additive gene action. The specific combining ability variance was higher than general
combining ability variance for all the characters studied viz., days to flowering,plant height, panicles per plant,
panicle length, spikelets per panicle, grains per panicle, straw yield and grain yield. Among the parents studied,
IR 688886A, IR 688897A, ADT 41, ADT 42, CO 43 and White ponni were the best combiners for grain yield,
panicles per plant and grains per panicle for their significant general combining ability effects.
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INTRODUCTION

Rice is life and princes among the cereals. More than
half of the world’spopulation depends on rice for calories
andprotein, especially in developing countries.The world
population, particularly in that of the rice consuming
countries is increasing at a faster rate. By the year 2025,
about 756 million tonnes of paddy, which is 70 percent,
more than the current production, will be needed to meet
thegrowing demand[1]. Crop improvementin rice depends
on the magnitude of genetic variability and the extent to
which the desirable genes are heritable. The combining
abilitystudies provide useful informationfor the selection
of parents for effective breeding besides elucidating the
nature and magnitude of gene action involved. Such
informations are required to design efficient breeding
programmes for rapid crop improvement. Therefore, the
present study was undertaken to estimate combining
ability for quantitative yield attributes in rice.

MATERIALS AND METHODS

The material used in the present study consisted of
five exotic rice varieties and ten varieties of Indica rice.
All the fifteen parents were raised thrice at an interval of
15 days to ensure synchronization in flowering for the
purpose of hybridization in the field during kharif2003 at
Agricultural College and Research Institute, Killikulam,
Tamil Nadu Agricultural University. Seeds from fifty
cross combination along with fifteen parents were raised
in randomized block design with three replication during
rabi 04. A spacing of 20 x 10 cm and a fertilizer dose of
120: 60: 60 N P K kg / ha was given and recommended
agronomic practices were adopted. Each hybrid was
raised in 2m length plot size. The biometrical
observations days to flowering, plant height, panicles per
plant, panicle length, spikelets per panicle, grains per
panicle, straw yieldand grain yield were recorded during

flowering and at maturity stage and the mean values were
subjected to statistical analysis. The combining ability
analysis was carried out as per the method described by
Kempthorne[3]. The analysiswas done using the GENRES
statistical package.

RESULT AND DISCUSSION

The variances due to the general combining
ability (gca) and the specificcombining ability (sca) were
significantfor all the characters studied. The sca variance
was greater than gca variance for all traits viz., days to
flowering,plant height, panicles per plant, panicle length,
spikelets per panicle, grains per panicle, straw yield and
grain yield. This indicates the predominance of a non-
additive gene action for these traits (Table 1). The
estimates of gca effects indicated that the parents of IR

Table. 1: Selection of parents based on mean and gca effects
Character Lines Testers
Days to flowering IR 688886A ADT 41, ADT 43
Plant height IR 62829A ADT 39, CO 43
Panicles per plant IR 688897A ASD 19
Panicle length IR 688897A ADT 43
Spikelets per panicle IR 688886A ADT 39. White ponni
Grains per panicle IR 58025A, ADT 39, CO 43,

IR 688886A White ponni
Straw yield IR 688897A ADT 42, White ponni
Grain yield IR 58025A ADT 42

Table. 2: Analysis of variance for various characters in rice
Mean squares
------------------------------------

Character gca sca Error gca / sca
Days to flowering 0.0899 9.5099 4.0824 0.0095: 1
Plant height 0.6546 77.2729 1.1788 0.0085 :1
Panicles per plant 0.4852 84.1236 1.2549 0.0058 ;1
Panicle length 0.0036 2.9044 0.1603 0.0012 :1
Spikelets per panicle 0.7634 1294.8141 10.6149 0.0006 :1
Grains per panicle 3.4769 1563.4828 5.0364 0.0022 :1
Straw yield 0.3651 485.5072 0.7518 0.0008 :1
Grain yield 0.1691 417.766 0.1662 0.0004 :1
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Table 3: gca effects of parents for economic traits in rice
Days to Plant Panicles Panicle Spikelets Grains Straw Grain

Parents flowering height per plant length per panicle per panicle yield yield
IR 58025A -.00133 1.5437** -1.8209** -0.0125 10.1507** 23.9052* -0.7427** 14.4284**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
IR 62829A 2.1867** -4.8816** -4.1609** -0.9179** -11.4427** -16.0675** -12.0887** -8.2176**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
IR 68885A 0.0867 1.4614** -0.1859 0.0515 -5.8960** -16.8748** 12.4587** -3.7316**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
IR 688886A -1.7133** 1.9297** -0.7642** 0.3168** 11.2373** 4.5585** -0.1280 -3.0069**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
IR 688897A -0.5467 -0.0530 6.9318** 0.5621** -4.0494** 4.4785** 0.5007** 0.5177**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ACK 03002 0.3867 9.2917** 0.4025 -1.2899** -37.6227** -17.5015** 12.0513** -6.2056**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ADT 39 0.9200 -3.9843** -4.7542** 0.2501* 5.4307** 1.6052** -6.8247** -7.2376**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ADT 41 -1.5467** -0.7070* 1.0458** 0.6808** 21.4707** 13.2852** 1.4833** 5.1997**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ADT 42 -0.5467 -3.5990** -2.0075** 0.2235* -1.7160* 0.8052 1.6913** 1.2371**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ADT 43 -1.2800* 1.2490** -1.4609** 0.8181** -17.5693** -8.8868** 2.6313** 7.7597**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ASD 16 -1.2800* 1.3784** 0.2558 -0.2392** 13.0307** 4.1652** -10.7820** -4.1443**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ASD 18 -0.0800 -2.4037** -2.3949** 0.1848 -9.2494** -20.2081** -3.7687** -5.7389**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CO 43 2.9200** -4.7150** -0.5009 0.4408** 14.2040** 12.3252** -0.7847** 5.9584**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ASD 19 -0.3467 6.8717** 4.6098** -1.4459** 1.1773 0.1119 -7.6967** -2.9776**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
White ponni 0.8533 -3.3816** 4.8045** 0.3768** 10.8440** 14.2985** 11.9993** 6.1491**
* Significant at 5% level, ** Significant at 1% level

58025A was a good combiner for plant height, spikelets
per panicle, grains per panicle and grain yield. Combining
ability aids for better parental selection besides
elucidating the mature of gene action the parent, IR
62829A maybe focusedfor days to flowering. The parent
IR 688886A was a good combiner for plant height,
panicle length, spikelets per panicle and grains per
panicle. While the parent, IR 688897A was also good
combiner for panicles per plant, panicle length, grains per
panicle, straw yield and grain yield. The estimates of gca
effects indicated that parent of tester, ADT 41 was a good
combiner for panicles per plant, panicle length, spikelets
per panicle, grains per panicle, straw yield and grain
yield. The parent, ASD 16 was also good combiner for
plant height, spikelets per panicle and grains per panicle.
While the parent, CO 43 was good combiner for days to
flowering,panicle length, spikelets per panicle and grains
per panicle and grain yield. White ponni was also good
combiner for panicles per plant, panicle length, spikelets
per panicle, grains per panicle, straw yield and grain yield
(Table 2).

Among the lines, IR 688886A and IR 688897A had
high per se performance and gca effects for days to
flowering, panicles per plant, spikelets per panicle and
grain per panicle. Among the testers, ADT 39, ADT 42,
CO 43 and White ponni were the best, since they
possessed significant and desirable gca effects for plant
height, spikelets per panicle and grains per panicle.
Therefore, it may be concluded that crosses involving
these parents wouldresult in the identification of superior

segregants with favourable genes for grain yield and
component traits (Table 3).

The specific combining ability (sca) is considered
to be the best criterion for the selection of superior
hybrids. The four crosses, IR 68885A / ADT 39, IR
68885A / ADT 43, IR 688886A / ADT 43, IR 688886A/
White ponni recorded favourable sca effects for eight
traits including yield. The hybrids IR 58025A / White
ponni, IR 62829A / ACK 03002, IR 68885A / ADT 42,
IR 688886A / CO 43, IR 688897A / White ponni showed
desirable sca effects for seven traits. Moreover, these
cross combinations also exhibited high sca and included
the parents which recorded good gca for panicles per
plant, spikelets per panicle, grains per panicle and grain
yield (Table 4 ).

Among the fifty hybrids, eight hybrids recorded
negative significant sca effects favouring earliness.
Seventeen hybrids recorded positive significant values
for panicles per plant. Twenty one hybrids recorded
positive sca effects for spikelets per panicle, twenty
four hybrids recorded positive positive significant
sca effects for grains per panicle and twenty two
hybrids recorded significant positive sca effects for grain
yield.

Through there is a preponderance of non additive
gene action for grain yield and most of the yield
components in the hybrids resulted in high amount of
vigorin F1, selection canbe postponed to later generation.
Reciprocal recurrent selection to accumulate the
favourable genes will be useful to exploit this type of
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geneaction(Kalaimani andKadambavanasundaram[2] and
Manonmani and Fazlullah Khan[4].
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