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Abstract 
Combining ability analysis for yield and grain quality traits was carried out in rice through line x tester 

analysis. Thirty two hybrids were evolved by crossing 8 lines with 4 testers. Success of any plant 

breeding programme depends on the choice of appropriate genotypes as parents in the hybridization 

programme. Combining ability studies of the parents were effective in identifying better parents and 

provides information which helps in the selection of better parent for effective breeding programme. 

Combining ability analysis also provides information on gene action. The analysis of variance for 

combining ability showed us significant difference among parents, crosses and Line x Tester interaction 

for six traits of interest. General combining ability effects indicated that line L3 (K R 09009) as a good 

general combine for majority of the traits studied viz., 100 grain weight, high kernel length, high kernel 

L/B ratio and moderate panicle exsertion and kernel breadth. Among the testers, T3 (ASD-19) was 

adjudged as good general combiner for all the traits viz., panicle exsertion, 100 grains weight, kernel 

length, kernel breadth, kernel L/B ratio and grain yield per plant. The crosses L6 x T3 (RP-4353-MSC-38-

43-6-2-4-3 x ASD-19), L5 x T1 (CR 2815 - 4-23-7-52-1-1x ADT38 and L5 x T3 (CR 2815-4-23-7-5-2-1-1 

x ASD-19) were the best specific combiner. The hybrid L6 x T3 (RP-4353-MSC-38-43-6-2-4-3 x ASD-

19) was the best hybrid based on specific combining effect for yield and quality traits. 
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Introduction 
Rice (Oryza sativa L. 2n = 24) belongs to the family of Poaceae, is the world’s most important 

staple food crop. India is the second largest producer and consumer of rice in the world. More 

than half of the world’s population relies on rice as the major daily source of calories. It 

contains carbohydrate (78.2%), protein (6.8%), fat (0.5%) and minerals (0.6%). According to 

FAO in 2013, world production of milled rice reached 436 million tones as compared to 399 

million tonnes in 2002. However a considerable quantity of rice will be required to meet future 

needs. Rice is grown in 463. 10 million hectares in world. More than 90 per cent of this area is 

in Asia. 

Rice is generally considered to be a highly self pollinated crop inspite of varying degree of 

cross pollination reported. Improvement in this crop so far has been mostly confined to single 

plant selection. Recombination breeding is commonly followed. Considerable amount of 

heterosis has been reported in this crop. To exploit heterosis, knowledge on choosing 

appropriate parent of good genetic potential is very essential.  

The parent should possess good combining ability and wide genetic diversity for various 

economic traits. Among various biometrical techniques, Line x Tester analysis appears to be 

an ideal method to evaluate parents and crosses. Hence, the present study was undertaken to 

generate information on combining ability and gene action for grain yield and its quality 

parameters. 

 

Materials and Methods 

Thirty two cross combinations of line x tester mating design, evolved by crossing eight lines 

with four testers along with thirty two cross combinations were raised in randomized block 

design with three replications at Experimental field of Department of Genetics and plant 

breeding farm, Annamalai University, Annamalai nagar, Cuddalore district during kar season 

(September 2013). Synchronization of flowering was aided by staggered souring of lines and 

testers in raised nursery bed at ten days interval. Crossing work was carried on more than 10-

20 panicles in every cross combination in order to get the required amount of crossed seeds. 

Thirty two cross combinations along with the parents were raised in three replications of 3m 

length for each genotypes respectively. Seedling were planted at one per hill with a spacing of 

20 x 15cm during pishanam season (February 2013). 
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Standard agronomic practices and need based plant protection 

measures were followed to raise healthy crop. The 

observation were recorded on five randomly selected plants in 

each treatment in all three replications for five character viz., 

panicle exsertion, 100 grain weight, kernel length, kernel 

breadth and kernel L/B ratio. Panicle exsertion in (cm), 100 

grain weight (gm), kernel length and kernel breadth (mm) 

from randomly selected five unbroken kernels. The mean 

values of each genotype used for analyzing combining ability 

by line x Tester method of analysis. 

 

Results and Discussion 

The recorded data on different agronomic parameters were 

subjected to analysis of variance to confirm the difference 

among the rice genotypes. Mean squares from analysis of 

variance of six characters are presented in Table.1. The table 

depicted highly significant differences among rice genotypes 

for all the characters studied, mean sum of squares of rice 

genotypes for these traits were further portioned into parents, 

cross and parents vs crosses, which depicted the variance due 

to line x tester were significant for all characters except kernel 

length. It indicated the importance of line x tester interaction 

effect and high specific combining ability. The variance due 

to replication was non-significant for all the characters. It 

indicates the lesser influence of environment on the on the 

expression of the characters. Also the GCA/SCA ratio were 

found to be less than unity for all the traits indicating that the 

characters of interest were governed by non-additive gene 

action. The result is in collaboration with the findings of 

Palaniraja et al. (2011) [13]. The variances due to SCA were 

higher than the corresponding GCA variances for panicle 

exsertion, 100 grain weight, kernel length, kernel breadth, 

kernel L x B ratio and grain yield per plant. The ratio of 

GCA/SCA was also less than unity. The results indicated that 

the identified traits were predominantly controlled by 

dominance and epistasis. 

Among the lines studied L6, L5 and L3 recorded significantly 

high gca effects for 100 grain weight, kernel length, kernel 

breadth, kernel L x B ratio and grain yield per plant. Among 

the testers studied T3 followed by T1 recorded the significant 

and desirable gca effects for all the six traits viz., panicle 

exsertion, 100 grain weight, grain yield per plant, kernel 

length, kernel breadth and kernel L x B ratio. Among the 

hybrids, the F1 hybrids of L6 x T3 followed by L5 x T1 and L5 

x T3 showed high per se performance for the traits viz., 100 

grain weight, kernel length, kernel breadth, panicle exsertion 

and Grain yield per plant. The result is in agreement with the 

findings of Janardhanam et al. (2000). The hybrid L6 x T3 was 

the best hybrid based on sca effects, since it had desirable 

performance for all the characters except panicle exsertion. 

Twenty six hybrids registered significant standard heterosis 

for grain yield per plant. The hybrids L6 x T3, was identified 

as the best hybrid since it had significant standard heterosis 

for all the traits. The next best hybrids were L5 x T1 and L5 x 

T3 since they possessed desirable standard heterosis for four 

characters each. 

The hybrids based on per se performance, sca effects and 

standard heterosis will be more effective. It may be concluded 

that based on all the three criteria, the following three hybrids 

L6 x T3, L5 x T3 and L5 x T1 were identified as the superior 

hybrids, among the thirty two hybrids evaluated. The hybrid 

L6 x T3 was adjudged as the best hybrid since it possessed 

desirable performance based on per se, sca effect and 

standard heterosis for the yield and quality traits. 
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