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Combining ability analysis on yield traits from
recombinant inbred lines of hybrid rice
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Abstract: Two rice of three-line restoring lines, Luhui8258 (High combining ability R-line) and Yanghui34 were crossed
to produce F1 hybrids which were consisted of 140 lines of F8 by seven consecutive self-crossed. Diallel crossing group
were constructed by adopting NC I mating design through crossing three types of cyto-plasmic male sterile (CMS) lines
(they were Gang46A, I[-32A and Lu98A) with hybrids from 140 lines of F8 and parental lines of Luhui8258 and
Yanghui34. The general combining ability (GCA), heritability, and correlation of general combining ability among 5 traits
(they were yield per plant, panicles per panicle, filled spikelets per panicle, fruiting rate, thousand seed weight) were
studied by field experiments conducted in Deyang and Suining of Sichuan province, respectively. The results showed that

the variance of general combining ability and specific combining ability of the five traits all reached significant or very
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significant level in two sites. Except for thousand seed weight, the broad heritability and narrow heritability of the other

four traits were less than 50 % in two sites, which indicated that these traits were easily affected by environment. There

were very significant positive correlation between yield per plant GCA and other traits GCA except for that of thousand

seed weight. GCA of the five traits presented normal distribution among recombinant inbred lines at two sites, which

indicated that they had quantitative properties, and could be researched by the QTL mapping method.

Keywords: hybrid rice; recombinant inbred lines; general combining ability; correlation; normal distribution
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Table 2 Analysis of variance on five traits at two experimental sites of Deyang and Suining
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Table 3 Genotypical variance of combining ability and heritability of the 5 traits
x V%  VR% VA%  Vd%  H'BY%H'NY%
2.42 2.67 40.48 4391 20.88 23.03 56.09 2226  9.77
0.44 0.23 0.13 83.82 55.05 28.77 16.18 35.34  29.63
0.0054 0.029 0.003 73.65 11.56 62.09 26.35 46.53  34.27
23471  61.63 26.08 91.91 72.80 19.11 9.09 38.68 3555
1.11 1.85 0.13 95.85 35.94 59.91 4.15 80.12  76.79
9.11 0.08 0.79 92.05 91.25 0.80 7.95 1452 1337
0.65 0.33 0 95.22 63.16 32.06 4.78 27.39 2739
0.0032 0.0062 0.001 5 86.07 29.30 56.77 13.93 42.15 36.28
200.98 114.51 0 100.00 63.70 36.30 0.00 29.59  29.59
1.37 0.98 0.22 91.30 53.23 38.07 8.70 81.39 7431
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Fig.2 Distribution of filled spikelets per panicle general
combining ability in the population of recombinant
inbred lines
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Fig.1 Distribution of yield per plant general combining ability - A N .
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Fig.3 Distribution of fruiting rate general combining ability in
the population of recombinant inbred lines

in the population of recombinant inbred lines
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Table 4 Normality test on general combining ability of the 5 traits
D Y D Y D Y D Y D Y
0.279 -4.475 0.283 -4.593 0.284 —4.606 0.280 -3.816 0.279 -4.779
0.284 -4.896 0.281 -4.384 0.278 -3.691 0.284 -4.868 0.285 -4.620
25 FMKEEHBIHEXE 4 5 2 8
5 5
-0.65 0.46 2 12
2

9
R5 SANTFEMMER—MRESNHBEXAL

Table 5 Correlation coefficient among the general combining ability of five traits
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