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Combining Ability Analysis of Yield-related Traits on Parents of Hybrid Rice

LI Yun, ZHONG Jun, XIAO Lin-chang et al ( Ganzhou Institute of Agricultural Sciences, Ganzhou, Jiangxi 341000 )

Abstract [ Objective] To analyze the combining ability of yield-related traits on parents of hybrid rice. [ Method] The combining ability of
yield-related traits was synthetically studied based on NC I mating design by using 5 indica CMS lines and 5 restorer lines. [ Result]Heredity
of F, yield related traits were controlled by additive effect and non-additive effect. For yield per plant, general combining ability of indica CMS
lines from big to small was in the order of 301 A, 421A, 606A, Wufeng A, Gong A. General combining ability of restorer lines from big to
small was in the order of R208, R615, Yugui, Huazhan, R319. The narrow heritability from big to small was in the order of 1 000-grain
weight, length of spike neck, ear length, total grains per ear, filled grain per ear, flag leaf length, effective ear per plant, plant height, seed-
setting rate, duration from sowing to heading. [ Conclusion] This research provided theoretical basis for the rational utilization of parent material.
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Table 1 Variance analysis and combining ability analysis related to the yield of the first generation of hybrid
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i - ” A GUIE: Eies = R IR y it
PR Yield . Duration Effective Total Filled . Seed-
. Ear Neck of  Flag leaf . Plant . . 1 000-grain .
Character per . from sowing ears per . grains grains . setting
length spike length . height weight
plant to heading plant per ear per ear rate
[X2H Block 7.31 0.60 2.257 13.69° 0.97 1.96 65.51"" 259.36 273.58" 0.73" 12.22
2[4 Combination 31.73" 3.24"7 13.83"" 16.30"" 6.01"" 2.64° 25.80°" 1197.87"" 986.08°" 14.05"" 39.54""
PL(RER) 50.04 2.56°" 19.40"" 44.85"" 4.19 10.04"° 85.81"" 4380.99"°2852.88"" 57.23"" 83.01"
PR(AEFR) 18.51 14.85°" 54.61"" 35.94"" 11.09° 1.526 1  8.45 1038.69° 911.81 25.46"" 56.51°
Pl xP2 30.46 0.50 2,257 4.26 5.20"" 1.07 15.13" 441.88"" 537.95""  0.40" 24.42°
e IR 5% KPR35 = * R 5% RV 5 + 2R 10% KF- B34
Note: * indicated significant at 5% level; * * indicated extremely significant at 5% level; + indicated significant at 10% level
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Table 2 Relative effect size of general combining ability of parental yield related traits
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SRS . . uration  Effective Total Filled . Seed- Yield
Ear Neck of Flag leaf . Plant . . 1 000-grain .
Parent . from sowing ears per . grains grains . setting per
length spike length . height weight
to heading plant per ear per ear rate plant
71 A Gong A 0.9148 -77.4775 -6.7702 0.8922  -10.4948 2.4798 4.686 4 4.702 8 -3.8332 -0.1273 -6.1839
301A 1.511 4 19.7447 -1.5569 -0.1373 2.7419 1.7885 -12.9157 -13.0486 11.5477 -0.0150 7.089 0
421A -2.5229 49.3994 -1.6271 0.0343 13.4573 -1.2567 -5.8889 -2.1253 -4.8939 3.902 6 2.4354
F=E A Wufeng A -1.1592  -57.2072  0.1496  0.2059 2.5843 -3.006 6 5.9079 2.3383 -4.8457 -3.5581 -2.1505
600A 1.2558 65.540 5 9.8046 -0.9952 -8.2887 -0.0050 8.2103 8.1327 20251 -0.2022 -1.1901
R615 -3.716 1 7.3574 -0.6218 1.7502 -0.5673 -0.6028 -5.294 -5.7255 3.2187 -0.3446 0.339 1
R319 -0.2500 100.075 1 8.4720 -1.1668 5.7359 0.661 4 1.739 8 0.528 3 -3.9055 -1.1910 -2.3023
4E 5 Huazhan 26195 -45.9459 -6.7000 0.2917 -2.6158 0.7921 -3.8295 -1.3450 1.856 3 25094 -2.042
R208 -4.3412 95.9459 -0.3179 -0.4804 1.3237 -0.7211 5.1511 7.114 8 -6.027 0 1.8277 5.1317
T Yugui 5.6878 -157.4320 -0.8322 -0.3946 -3.8765 -0.1295 22326  -0.57127 4.7975 -2.8015 -1.1444
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Table 3 Relative effect size of specific combining ability of yield related traits of hybrid combination
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HAE Duration Effective Total Filled . Seed- Yield
S Ear Neck of Flag leaf L Plant . . 1 000-grain .
Combination 1 . from sowing ears per . grains grains . setting per
ength spike length . height weight
to heading plant per ear per ear rate plant
5T A/R615 0.9603 35.8108 -1.4354 -6.2878 -0.6934 -0.8980 4.3892 6.691 9 0.241 1 2.1948 -6.2878
Gong A/R615
301A/R615 0.6194 -47.5225 2.679 1 4.4663 -4.6328 -0.2939 -8.1540 -9.4635 -0.2893 -1.3034 4.466 3
421A/R615 2.1535 70.3453 2.4219 6.127 2 4.506 8 2.1908 4.456 1 5.9750 0.940 2 1.138 6 6.127 2
HFE A/R615 -0.6875 -5.8559 1.416 7 9.022 9 4.506 8 -0.6863 -1.2152 2.7233 0.747 3 3.6180 9.022 9
Wufeng A/R615
606A/R615 -3.0456 -52.7778 -5.0823 -13.3286 -3.6874 -0.3126 0.5238 -5.9267 -1.6393 -5.6479 -13.3286
5T A/R319 -0.3466 -6.9820 -2.6744 -2.1281 -5.2632 0.3537 1.009 7 2.1649 -0.4339 1.0337 -2.128 1
Gong A/R319
301A/R319 1.5853 11.036 0 -6.0408 -6.0537 2.615 8 1.7674 10.7330 13.001 1 2.169 7 1.9925 -6.0537
421A/R319 -2.1365 42.567 6 0.949 1 4.698 6 0.724 9 0.266 5 -7.126 0 -5.7405 0.144 6 2.2622 4.698 6
HFE A/R319 0.4205 -28.0030 -0.7574 7.0729 3.876 5 0.6589 3.8189 -0.7145 -0.8920 -4.0974 7.072 9
Wufeng A/R319
606A/R319 0.4773 -18.618 6 8.5235 -3.5897 -1.9540 -3.0465 -8.4356 -8.7110 -0.9884 -1.1910 -3.5897
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A& . . Duration  Effective Total Filled . Seed- Yield
L Ear Neck of Flag leaf . Plant . . 1 000-grain .
Combination . from sowing ears per . grains grains . setting per
length spike length . height weight

to heading plant per ear per ear rate plant
T A/MEL 1.1307 -4.7297 4.9935 13.5009 7.658 4 0.5655 -4.4153 -3.6691 1.060 8 1.1610  13.500 9
Gong A/Huazhan
301A/1E -1.7671 -1.7267 -4.4511 -4.7293 -9.6754 1.480 9 2.791 0 1.7213 -0.7956 -1.2884 -4.7293
301 A/Huazhan
DR1A/1E N 0.4773 -15.2402 0.2010 -9.5987 -6.0511 -1.4834 -1.4617 -2.5245 -0.2893 -0.6816 -9.5987
421A/Huazhan
HE AMEN 1.755 8 36.1862 1.8842 -0.6574 1.8279 1.213 1 4.748 3 5.8284 -0.4822 0.6742 -0.657 4
Wufeng A/
Huazhan
606A/1E 5 -1.5967 -14.4895 -2.6276 1.4846 6.2402 -1.7761 -1.6623 -1.3561 0.5063 0.134 8 1.484 6
606A/Huazhan
5T A/R208 -0.943 2 36.1862 -2.9783 -1.9800 -0.3782 2.2220 -2.5354 -2.9443 0.5304 -0.7416 -1.9800
Gong A/R208
301A/R208 -0.0057 -9.6096 3.5908 6.0486 13.0161 -0.4123 -1.4370 0.4064 -1.567 0 1.940 1 6.048 6
421A/R208 -0.8864 -98.1982 -1.4588 -3.1287 -9.3602 -2.0999 -3.4542 -8.4931 0.0241 -5.2809 -3.1287
FiE A/R208 0.250 0 5.7808 -0.8276 -2.3001 -2.2691 -2.268 1 2.386 1 1.6223 1.3983 -0.4419 -2.300 1
Wufeng A/R208
606A/R208 1.5853 65.8408 1.6738 1.360 2 -1.008 5 2.558 3 5.040 5 9.408 8 -0.3857 4.524 3 1.360 2
oA/ FAE -0.8012 -60.2853 2.0946 -3.1049 -1.3237 -2.2431 1.5518 -2.2433 -1.3983 -3.6479 -3.1049
Gong A/ Yugui
301A/ TkE -0.4318 47.8228 4.2220 0.2682 -1.3237 -2.5421 -3.9330 -5.6653 0.4822 -1.3408 0.268 2
301 A/ Yugui
DIA/ Tk 0.392 1 0.5255 -2.1133 1.9017 10.179 6 1.1259 7.5858 10.7832 -0.8197 2.561 8 1.901 7
421 A/ Yugui
HE AT -1.7387 -8.1081 -1.7159 -13.1383 -7.9420 1.0823  -9.7382 -9.4595 -0.7715 0.2472 -13.1383
Wufeng A/ Yugui
606A/ Tk 2.57917 20.0450 -2.4874 14.0734  0.409 7 2.576 9 4.533 6 6.5849 2.507 2 2.1798 14.073 4
606A/ Yugui
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Table 4 Contribution rate of male parent,female parent,genotype variance to yield correlated character %
- -
‘(rlihij:acter Pl (’W(/E ﬂz—: ) Pz ( /ﬁﬁ/ﬁz—l) Pl % PZ Envfjj)lfnent E-ifsiii l?;i;if—:fn?e
heritability heritability
K Ear length 7.6 53.2 0.0 39.2 60.8 60.8
T84 Neck of spike 19.8 60.3 9.5 10.4 89.6 80.1
G Flag leaf length 22.4 17.5 0.0 60.1 39.9 39.9
%1 Duration from sowing to heading 0.0 13.4 45.6 40.9 59.1 13.4
PARRA T Effective ears per plant 29.5 1.5 0.0 69.0 31.0 31.0
ke Plant height 30.2 0.0 13.5 56.3 43.7 30.2
FHUECRIZY Total grains per ear 47.5 7.2 17.3 28.0 72.0 54.7
TSR AL Filled grains per ear 35.6 5.8 32.8 25.9 74.1 41.4
T-RiE 1 000-grain weight 66.0 29.1 1.0 3.9 96. 1 95.1
ZE52%R Seed-setting rate 17.9 9.8 19.8 52.5 47.5 27.7
Fkkr= i Yield per plant 5.0 0.0 11.2 83.8 16.2 5.0
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