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On combining ability and utilization of C815S male sterile lines

TANG Wen-bang, XIAO Ying-hui, DENG Hua-bing, SHENG Hao-wen, ZHANG Gui-lian, CHEN Li-yun*
(Institute of Rice Science, HNAU, Changsha 410128, China)

Abstract: The combining ability of 9 agronomic characters in Fywas studied with 5 male sterile lines and 7 restorer
lines by the way of pxq incomplete dual cross (NCII) design. The result was that the general combining ability(GCA)
of C815S was the best compared with dual-purpose genetic rice male sterile LongS, 7Guang S052, Peiai64S and CMS
Line IT -32A. The GCA of the effective tillers number, total grain number, grain density, yield per plant and economic
coefficient of C815S was 6.656, 6.342, 7.236, 16.669 and 6.705 respectively. It was ranked at first in the examined
dual-purpose male sterile lines. The GCA of the seed setting rate and 1 000-grain weight were 0.329 and 2.353,
respectively, which was ranked the 2nd. The GCA of plant height was - 2.197, and it was ranked the fourth. The larger
variance of specific combining ability was found in effective spikes and grain yield per plant of C815S. The effective
spikes, grain density, 1 000-grain weight, grain yield per plant, the economic coefficient of 5 traits were classified into
class I and classIIin per panicle and seed setting rate, and classified into class IV in plantheightand spike length.

Key words: dual use genetic male sterile lines in rice C815S; general combining ability; specific combining ability;
utilization
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KAFRTEEMFFERIAKIZRIT(NCI) .2007 F
KXE 2008 FF , EBEHITAIER , BHl 354N
HE 2008 FEFEMETHRARL XFHFRE
7 BEREEREFRZLEHXAES , 3 X
EE .5 A2 A%R 6 A 12 AR, /Kb
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2 FERE55Mh
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Xt 35 NMABH 9 MERNBEERFEHRITHE
o ERAKR L. 2EERKEARNERTEE
MASHNERGARIREZ KT  NEASHASE
RERE-SOMAM , REKBMETFT RN,
TEREM 7 MERB—RES D FE0EFIRE
EXKFE  FERMERFBEERNBIRES DS
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Table 1 Variance analysis of the agronomic and yield traits in 35 hybrid combinations

ERKR S B AYEH SEEEK BNEE 4% THE EHTE  2FRE
X4 i8] 9.228  0.189 1.497 87.491 0.158 20.841 0.282 1.026 0.000 52
AEE 84.964**  3.144**  3.622** 399.118** 0.616**  33.292**  12.857**  67.446**  0.004 61**
TER 311.428**  6.963**  9.246**  1518.445** 2.893**  40.936 21.370**  304.319**  0.007 60
TER 80.048  6.696** 8.158**  685.957** 0.443 49.576 42.330%* 45418 0.007 44
TERRER  48449%* 1619  1551**  140.854** 0.279**  27.947* 4.070**  33.475**  0.003 40**
iR 4361 0553 0.435 62.041 0.087 13.711 0.677 8.122 0.000 79

22 —MRECE DR
EXRN—BEESHIMEREFE 2)RA FBR
MRXAEBFERAER |, B—FATRMEIRHE —
BEHIRN— |, B—ERTRERN—RES D
B FERAEER . LBRTERS RN —KE

ENFA , C815S — B EHRINEKETF , BEEN
B, SEANK, BHNEE. BHTE. 25FR
BESMEREN—BES HRBNEK ; TREN
PUNFI-32A , BER 58 2 IRE VXK T 7 3% S052
HEE 4, EEETRAEMNES . %8 C815S £ 5
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Table 2 The relative effects of general combining ability of yield traits in parents
—RRELS D AR SR {E
= = B BREE BREINYE BHEE 43X THE BHRERE AFRE
xS 1.556 2.113 3.222 - 3524 -5.976 0.697 -1.818 -1.444 -5.222
I-32A 5.003 2.921 - 12.520 2.193 -1.353 -1.827 3.811 - 8.999 -1.032
C815S -2.197 - 1.408 6.656 6.342 7.236 0.329 2.353 16.669 6.705
BREE 64S -1.221 -2.043 2.272 - 5.839 2.903 - 1.493 - 6.044 - 11.439 0.150
7 ¥ S052 -3.141 - 1.582 0.370 0.827 -2.811 2.294 1.698 5.215 - 0.602
998 -2584  -4641 9.974 -5.071 2.484 - 0.017 - 7.709 - 3.692 - 0.860
498 3.094 3.629 -9.773 4.250 0.045 - 2.487 3.000 - 4,991 - 0.559
1k 9113 - 1.657 - 1.947 11.749 -1.811 -1.229 3.122 --7.264 6.153 8.016
Fik 527 1.059 1.959 - 6.593 1.464 -2911 0.741 10.252 5.549 3.353
40343 1.505 1.043 - 4.892 1.027 - 2292 2.016 -4.174 -5.239 - 6.877
725 - 1.000 0.369 0.507 4.385 3.550 -2.874 3.131 4.683 1.848
B 1R 63 - 0417 0.412 -0.972 - 4.243 0.354 - 0.501 2.764 - 2461 - 4.922
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wmX .
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MEXLRES , SHREESIRNETLEER
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Table 3 The relative effects of specific combining ability for 9 traits in 35 hybrid combinations

PR ORISR EL S 0 WA SR (E

7=, B BEREH BERH BERRE ZxXR  THE BHRTE 2% RH
. Sx998 3.499 - 0.920 1.067 3.878 0.730 - 3.118 - 0.931 0.631 6.125
¥ Sx498 0.337 4.164 - 10.988 1.521 - 1.663 - 1.859 -5618 -15.685 - 5.459
o SxEMK 9113 -3.232 2.332 4.469 - 1.058 - 2.055 -1.375 2.813 3.415 4.019
X SxR527 2201 0.581 - 0.486 1.163 3.042 2.216 - 2.790 0.998 3.417
J Sx40343 1.526 2.440 6.688 - 3.765 -3.333 4.653 - 1.455 4.941 - 3.654
X Sx725 - 1.459 - 4.025 - 0.190 -3.979 0.205 1.715 7.473 5.799 - 2.600
& SxEA1K 63 -2.871 - 5.399 - 0.560 2.240 3.073 -2.231 0.509 - 0.100 -1.848
T -32Ax998 0.080 0.716 - 8.706 3.412 - 0.199 -1.723 2.080 - 2.403 -6.34
I -32Ax498 - 0.452 0.393 9.562 4.030 3.836 - 0.303 6.688 17.823 9.155
I -32AxEMK 9113 1.727 - 0.766 3.201 - 5.024 - 2915 -0.424 -9.362 -10.250 - 6.190
II-32AxR527 - 2.362 0.042 1.574 -3.274 - 0.701 4.781 4.148 5.315 10.509
1 -32Ax40343 -5.381 - 6.180 - 0.127 -2.611 5.919 - 4.806 - 0.931 -7.584 5.695
I1-32Ax725 0.154 2.440 - 0.349 1.353 - 0.886 0.689 - 3.523 - 1.962 - 4535
I -32Ax A4 63 6.233 3.356 - 5.156 2.114 - 5.053 1.787 0.901 - 0.940 - 8.296
C815Sx998 0.448 0.600 - 4.585 0.769 - 2.355 1.608 1.575 -0.331 1.719
C815Sx498 -2371 - 0.935 - 1.849 -0.722 0.519 2.827 - 7432 - 8.525 -2.343
C815Sx &1k 9113 - 0.564 1.139 12.129 0.483 0.728 - 0.320 3.355 16.876 2.622
C815SxR527 1.122 -0.073 -0.222 1.575 4131 - 3.427 - 0.808 - 2421 4.277
C815S5x40343 - 0.639 0.035 -5.251 0.807 2.916 - 3.895 0.527 -9.464 - 3.546
C815Sx725 2.495 -1.043 - 1.405 - 3.850 -2.334 - 2.596 0.815 -7.077 0.516
C815Sx B 63 - 0.490 0.277 1.183 0.938 - 3.604 5.804 1.967 10.941 - 3.245
% 64S%998 -0.414 1.370 7.935 -3.125 1.543 3.349 0.022 6.366 - 9.026
FEE 64S%498 1.599 -2.186 - 4.860 2.255 4.380 - 6.448 3.190 - 4.190 - 0.301
I 64SxEMX 9113 0.804 0.562 - 6.413 0.034 2.742 3.075 - 0.292 - 4.980 - 0.602
EH& 64SxR527 - 1.341 - 0.650 -2.863 1.502 - 3.485 0.371 4.316 3.666 - 0451
IEE 645%40343 -4.217 -2.428 - 11.590 - 0.207 - 10.435 1.315 0.939 - 7.588 6.770
EE 64Sx725 1.290 1.882 12.224 0.821 2.480 - 1.057 - 7.413 3.986 -5.717
ERE 64SxBR MR 63 2.279 1.451 5.568 - 1.280 2.775 - 0.605 - 0.763 2.739 9.327
7 3¢ S052x998 - 3.612 -2.594 4.289 -4.934 0.282 -0.115 - 2.745 - 4.263 7.522
7 3¢ S052x498 0.888 - 1.435 8.135 - 7.084 -7.072 5.784 3.172 10.577 - 1.053
7 K S052x &K 9113 1.265 - 3.267 - 13.386 5.565 1.500 - 0.955 3.486 - 5.061 0.150
7 ¥ S052xR527 0.379 0.100 1.997 - 0.966 -2.987 - 3.940 - 4.866 - 7.559 - 17.752
7 ¥ S052x40343 8.711 6.134 10.280 5.776 4.933 2.733 0.920 19.695 - 5.265
7 ¥ S052x725 -2.480 0.747 - 10.280 5.656 0.535 1.248 2.648 - 0.747 12.336
7 3¢ S052xBA MK 63 -5.151 0.316 - 1.035 - 4.012 2.810 - 4.755 -2614 -12641 4.062
25 —MRESHEREZENEMFRESHA

E0 NEE, 2FRE—RESINZRBEITEE

BEA-BRESHEREEENRLERITE
4. NP A4TFELER , ERESL , I-32A, £ S,
% 64S, C815S —MRELE HERT K , 7 % S052
S 4ANMTBREREEENKTF ; C815S BK—#&
BANEI-32A, £ SERFMEEBKT , 5E&
64S, 7 ¥ SO052 HHEFRK ; FEAZBEHRE, &

FWEFEKT 5N FEREEINBMELTRE
RPEEIE) - BEEHNERTEE ;C815S TH
E-REAHNE 7 X S052 ERTFK , 5HM 34
FEREFRKNEE KT ; C815S H 4~ E — AL
EHETHS052 ERFK, EHM I NFERE
RIEEERREZFKE .
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Table 4 Comparison of the differences of gca between the male sterile lines

TER e —RESHDER TER BE—BESHER

I 32A 5.07 I 32A 2.92

xS 155 3.44 xS 211 0.81

& 64S - 1.22 6.22 2.77 C815S -1.40 4.32*%* 3.52**

C815S - 219 7.20 3.75 0.97 7 3 S052 - 158 4.50** 3.69** 0.17

7 #S052 -3.14 8.14* 4.69 191 0.94 LR 64S -2.04 4.96** 4.15** 0.63 0.46
TER BHE-—READER TER BENB—MESHERK

C815S 6.65 C815S 6.34

A 322 343** I-32A 2.19 4.14

LR 64S 227  4.38** 0.95* 7 3 S052 0.82 5.51 1.36

7 3 S052 0.36 6.28**  2.85** 1.90** A - 3.52 9.86 5.71 4.35

I-32A -1251 19.17** 15.74** 14.79** 12.88** || 3% 64S -5.83 12.18 8.03 6.66 231
NE BHEE—RESHIER TEXR EFRB—MEBEEHERK

C815S 7.23 xS -5.22

4% 64S 2.90 4.33** I-32A -1.03 - 4.19%*

I-32A -135 8.58**  4.25** C815S 6.70 - 11.92*%* - 7.73**

7 #5052 -281 10.04** 571**  145%* EEE 64S 0.15 - 5.37** -1.18** 6.55**

A -5.97 13.21** 8.87* 462** 3.16** || 7 ¥ S052 - 0.60 - 4.62%* - 0.42%* 7.30*%* 0.75**
TEXR FTHE-RESHIER TEXR BHRTE-MRESIERK

I-32A 3.81 C815S 16.66

C815S 2.35 1.45* 7 3 S052 5.21 11.45

7 3 S052 169 211** 0.65 xS -1.44 18.11* 6.65

xS -181  5.62** 4.17** 3.51** I-32A - 8.99 25.66** 14.21 7.55

EE64S -6.04 9.85%% 8.30*% 7.74*%* 422*%* || & 64S -11.43 28.10** 16.81* 9.99 244

NEHEEBITNEANRAME , EXERH
BHRESNIHTTHEDN(RL) BHRREIHFE
REREFENRERASS XN EMHOEBKRES
DEHTEN —BERD . BHRES DT ERN
EA  EEHMEAZRRN , TEHIRE —KE
BHRBFREITTHRIRENR | XEFM AR —KK
ERKBEEHFARNEE . AFZHFTA ,

MRBEMULIRMNBERK=ESRENER , WE
AXC815SH 7 }S052 ZRHFEER , BN —RES
INESEZNERTENAERRS , TMERS
FEMHER  MNX 2 MNERESENEK/RTEMN
BHEESHIAZEEAEBE  HEMBASHNESE
R BRFEEERER ., ERERAX, IUBEIESZ
MR mIREBLAE .

x5 FAETEMKMEFEARESNAE

Table 5 Variance of specific combining ability of the main traits in the parents

BHRESHIHE

R wE Bk AYEK SEIER BANEE g  THRE HEHKTFE ZFRE
xS 5.56 12.25 31.07 - 7.40 6.20 4.60 17.54 50.69 19.77
I 32A 11.60 9.29 34.32 -3.71 14.15 5.15 27.81 84.33 65.76
C815S 121 0.46 33.64 -13.18 8.36 9.34 12.22 101.63 9.49
3% 645 3.80 3.01 74.99 - 13.30 27.30 7.27 14.03 27.38 41.27
7 % s052 19.52 9.47 79.91 14.76 15.60 9.93 11.17 124.67 94.87
998 5.17 221 44.70 -2.38 212 2.70 3.60 13.92 54.67
498 1.07 6.14 76.21 0.85 21.71 17.72 37.74 189.12 30.07
E1% 9113 2.75 4.42 99.28 -3.33 5.73 -0.78 29.56 110.66 15.42
R527 2.15 0.03 3.61 - 13.29 11.94 9.87 16.79 24.10 113.93
40343 30.09 21.76 77.95 -3.96 46.93 13.36 1.05 151.92 32.97
725 2.80 6.67 64.18 -1.43 3.153 -0.70 32.53 23.68 53.11
B 63 18.51 10.51 14.96 - 10.70 15.86 12.29 2.89 69.65 46.56
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