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Table 1  Analysis of variance for phenotypic values and combining ability of nine agronomic traits

5 5K IR Source X4 Block 44 Cross k%2 % Restorer AHFH Sterile K2 Z X A E % Restorer X Sterile
HD 9.48" 30.28" " 31,717 347.86" " 10. 88" *
PH 21.47 173.10° 7 388.747 1002.14"" 16. 50
TPP 0.02 3.04 3.51 7.16 2.56
SPP 886. 39 1926.92"" 1444, 38" 31 109.29" " 451.58
GPP 751.87" 1039.78" "~ 590.83" " 17 039.46" * 323.10" 7
SS 0. 00 0.02°" 0.05"~ 0.04" " 0.01°"
KGW 0. 46 7.6 12.04" " 57.36" " 2.56
GYP 33. 89 58.80" " 73.97" " 394.33" " 31.47
PL 6.757 6.147° " 5.81" " 81.99"~ 1. 84

DHD: #%& 4 i Heading date; PH: % Plant height; TPP. ¥ikkA 2B %L Tillers per plant; SPP. %3 Bl 5 ki & Spikelets per pani-
cle; GPP; #:#52 K $ Grains per panicle; SS;%552% Seeding setting; KGW . T4 8 1 000-grain weight; GYP: Hi¥k ;=& Grain

yield per plant; PL.## K Panicle length;

, % % A BIEEIR 0,05 FiT 0. 01 B FHKFE «

, ¥ % indicate significant difference at

P<C0. 05 and P<<0. 01, respectively( F #[A] The same in the below tables).
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Table 2 GCA values of the agronomic traits in parents
# AL Lines? HD PH TPP SPP GPP SS KGW GYP PL
R1 1.22 —7.38 —0.04 —5.76 5.75 0. 06 0. 88 2.57 0.59
R2 —1.61 —5.37 0. 91 —17.64 1. 06 0.10 —0.33 2.45 —1.10
R3 —1.94 —9.68 —0.54 —12.60 13.21 0.15 0.58 2.07 —0.73
R4 —2.61 —10.98 0. 20 —23.83 —4.56 0.10 1.88 1. 33 —1.04
R5 0. 89 —11.22 0.53 —28.95 —6.78 0.11 0.43 0.77 —1.29
R6 —1.28 —13.18 0.70 —24.33 —17.89 0. 00 1. 11 —1.63 —1.52
R7 7.56 —3.29 0.33 —5.20 9.25 0.08 1.56 4.90 0. 26
R8 0.22 4.55 —0.49 8.28 13.08 0. 04 0.92 2.15 0.17
R9 —1.28 8.62 1.91 5.76 4. 37 —0.02 —2.95 4.55 0.09
R10 0. 56 2.38 —0.37 8.45 4.55 —0.02 —0. 60 —0.43 —0.95
R11 —2.61 —1.95 0.33 0.76 —4.60 —0.06 —0.36 —0.51 —0.13
R12 —1.11 13.65 —0.77 12.03 —5.72 —0.10 —2.91 —6.51 0.46
R13 1. 06 4.93 0.53 19. 94 —17.29 —0.15 0.98 —2.33 0. 31
R14 —0.61 7.52 —0.88 14.33 —10. 21 —0.13 —1.11 —6.30 1.62
R15 —0.61 6. 85 —0.97 14. 22 4.57 —0.05 0. 26 —1.91 1. 84
R16 —0.11 4.77 —0.67 7.51 3.77 —0.02 —1.88 —3.04 0.09
R17 0. 39 3.42 —0.84 16. 54 —7.73 —0.11 0.82 —3.29 —0.07
1 2.94 0.57 —0.37 12.05 3.67 —0.04 0.52 0.55 —0.43
I} —3.25 —5.54 0.50 —33.51 —23. 36 0.01 0.92 —3.55 —1.25
Il 0.31 4.97 —0.13 21.46 19.69 0.03 —1.44 3.00 1. 68

1 I JIF 29A Chuanxiang 29A; I1 : 775 1A Huhan 1A; [l : ¥ 9A Zhong 9ACTF %A The same in the below tables).

R3 BERFEN—MEANNFRES NUEE
Table 3 GCA and SCA values for yield per plant

R NIAF 29A PR 1A oA — I IO
Lines Chuanxiang 29A Huhan 1A Zhong 9A GCA
R1 2.52 —2.98 0. 46 2.57
R2 3.93 2.87 —6.80 2.45
R3 —1.11 0. 04 1.07 2.07
R4 —1.82 1. 80 0.02 1.33
R5 1.51 —2.54 1.02 0.77
R6 —3.02 2.90 0.12 —1.63
R7 —0.15 —1.54 1. 69 4.90
R8 5.79 0. 26 —6.05 2.15
R9 7.96 —9.06 1. 10 1. 55
R10 —3.77 1.47 2.30 —0.43
R11 —0.51 3.20 —2.68 —0.51
R12 —1.56 1. 88 —0.31 —6.51
R13 —1.06 2.57 —1.50 —2.33
R14 —1.01 3.33 —2.33 —6.30
R15 —0.46 —1.60 2.06 —1.91
R16 —3.91 3.92 —0.01 —3.04
R17 —2.96 —2.99 5.95 —3.29
GCA 0.55 —3.55 3.00
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Table 4 Estimation of population genetic parameter of nine traits

814 2% Parameter  HD PH TPP SPP GPP SS KGW GYP PL
Restorer 3.47 62.04 0.16 165. 47 44.62 0.01 1.58 7.08 0. 66
Sterile 9. 36 27.38 0.13 851. 60 464. 34 0. 00 1.52 10. 08 2.23
Restorer X Sterile 4. 64 1.99 0.14 26.99 89. 60 0. 00 0. 50 3.82 0. 26
Error 1.59 12.53 2.28 397. 60 143. 90 0.00 1.56 23.83 1.32
Ve/% 73.43 97.83 67.60 97.41 85.03 79. 41 86. 14 81.78 91. 83
Vel/% 19. 86 67.87 37.37 15. 85 7.45 70.65 43.87 33.75 21.06
Veg2/% 53.57 29.95 30. 23 81.57 77.58 8.76 42,27 48.03 70.76
Vs/ % 26.57 2.17 32.40 2.59 14.97 20.59 13. 86 18. 22 8.17
H%/ % 91. 64 87.95 15. 65 72.42 80. 62 75.85 69.78 46. 83 70. 41
H%/% 67.29 86. 04 10. 58 70.55 68.55 60. 23 60. 10 38. 30 64.65
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Table 5 Analysis of correlation among the GCA of nine agronomic traits
AR Trait HD PH TPP SPP GPP Ss KGW GYP
PH 0.11
TPP —0.08 —0.32
SPP 0. 30 0.85"~ —0.45"
GPP 0. 37 0.22 —0.19 0.37
SS 0. 04 —0.68"" 0.28 —0.66"" 0.43"
KGW 0.24 —0.64"" —0.01 —0.41 —0.14 0. 35
GYD 0. 38 —0.27 0.49" —0.14 0.68"" 0.69" " 0.25
PL 0.27 0.71"" —0.41 0.76" " 0.43" —0.40 —0.29 —0.02
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Table 6 The correlation(r) coefficients for nine agronomic traits between the mean trait values and GCA performance
PR Trait HD PH TPP SSP GPP SS KGW GYP PL
A R B Correlation coefficient 0.67"" 0.83""  0.46" 0.71"" 0. 34 0.73"*  0.77*" 0.37 0.43
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Table 7 The agronomic traits performance of hybrid cross superior to CK in grain per plant

44 Cross HD PH TPP SPP GPP Ss KGW GYP PL

T /R9 85. 50 149. 60 11. 60 174. 21 137.57 0.78 26. 01 41. 42 24,79
[l /R7 93.00 141. 70 8. 90 173,47 152,19 0.88 28. 20 37.96 27.27
Il /R9 82. 50 152. 40 12. 20 175. 47 125. 05 0.70 24. 46 37.02 27.19
T /R8 89. 00 143.10 8.50 174. 89 144. 90 0.82 30. 19 36. 86 25.59
1/R2 84. 00 132.50 10. 00 147. 10 119. 79 0.81 29.79 35. 30 23. 44
Il /R3 82. 00 134. 50 8. 40 170. 75 154. 11 0. 90 26.78 34,52 26. 36
I/R1 84.00 135. 60 8.50 185. 38 145.18 0.78 27.63 34. 40 28.05
M /R17 85. 00 145. 20 8. 80 192. 90 142,18 0.73 27.11 34.03 27.05
I /R1 88. 00 128. 40 9. 30 156. 87 126. 35 0. 80 28. 86 34. 00 24.54
I /R7 98. 00 134,78 8. 60 160. 66 129. 62 0.81 30.13 33. 66 24.70
IM/R10 85. 00 147. 30 9. 30 184. 31 136. 20 0.73 26.12 33.25 25. 85
lM/R5 92. 00 129. 90 10. 10 124, 81 112.02 0.90 29. 29 33.17 23.98
11 4 838 86. 00 140. 62 8. 30 181.91 144. 91 0. 80 27.62 33.12 24,97
B Witk 6 % Yangliangyou 6  92.75 149. 30 6.50 202. 49 159.55 0.79 30. 18 31. 24 26. 55
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Combining Ability Analysis in Rice Using Recombinant Inbred Lines

FU Xin-min WANG Yan GAO Guan-jun HE Yu-qing
National Key Laboratory of Crop Genetic Im provement , Huazhong
Agricultural University sWuhan 430070,China

Abstract Seventeen restorer lines with fertility restorer (Rf3/Rf4) and plant hopper resistance
(Bphl14/Bphl5) from B5 genes were obtained with molecular marker-aided selection from recombinant
inbred lines constructed through crossing Minghui 63 with B5 and Zhongguoxiangdao. Combining abili-
ty,heritabilities and correlation of nine agronomic traits were analyzed using NCII experiment design to
cross the 17 restorer lines with 3 wild-abortive type cyto-plasmic male sterile(CMS-WA) lines. The re-
sults showed that the general combining ability of nine agronomic traits except tillers per plant were sig-
nificantly different (P<C0. 05 and P<C0. 01). The special combining ability of heading date, grains per
panicle and seed setting were highly different(P<C0. 01). These traits were controlled largely by additive
effect. Most traits were affected by sterile lines except plant height and seed setting influenced much
more by restorer lines. The broad heritability and narrow heritability of most traits were higher than
60%. Broad heritability and narrow heritability of tillers per plant and yield were lower than 50%. Yield
per plant were significantly correlated with tillers per plant, grains per panicle and seed setting at
P<C0. 05 and P<C0. 01. Correlation coefficient were significant at P<Z0. 05 and P<C0. 01 between general
combining ability and phenotypic values for most traits.
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