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Analysis on combining ability of quality traits of new male
sterile lines and new restorer lines of indica hybrid rice
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(1 College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2 College of
Life Sciences, South China Agricultural University , Guangzhou 510642, China; 3 Healthy Agriculture
Research Institute, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract ; [ Objective] To study combining ability of quality traits of new male sterile lines and new
restorer lines of indica hybrid rice. [ Method] An incomplete diallel design ( NCII) was adopted. Four
self-bred new male sterile lines and four new restorer lines were combined, and the combinations were
planted in the early and late seasons in 2014. The quality traits of these 4 x4 combinations were surveyed
to analyze their combining ability. [ Result]Both general combining ability variance and specific combi-
ning ability variance were significant at 5% or 1% levels for most traits, the former was larger than the

later. The contribution rates of general combining ability variances of male sterile lines were much greater
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than those of restorer lines regarding head rice rate, chalky rice rate, chalkiness degree, amylose con-
tent, etc. Among the male sterile lines, G Ruanhua A was excellent in most quality characters, featuring
good general combining ability and great variance of specific combining ability, and had no obvious
defects in other characters, so it was an excellent parent. On the other hand, character defects were
found in all restorer lines. Nevertheless, Huagandao 3 had many desired traits including brown rice rate,
milled rice rate, head rice rate, chalkiness degree and length/width ratio. Huahui 521 had good general
combining ability and great variance of specific combining ability in terms of chalky rice rate, amylose
content and gel consistency, which made it easier to obtain combinations of suitable amylose content, gel
consistency and low chalky rice rate. [ Conclusion]The quality traits are controlled by both additive and
non-additive effects, and the additive effect is more important. The contribution rates of additive effects of
male sterile lines are much greater than those of restorer lines regarding head rice rate, chalky rice rate,
chalkiness degree, amylose content, etc. However, for length/width ratio and gel consistency, the addi-
tive effects of restorer lines are greater.

Key words: hybrid rice; sterile line; restorer line; quality trait; combining ability; incomplete diallel
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Tab.1 ANOVA for 10 quality traits of tested combinations

TiH FEHEE  HREER RPRR BONDRR Pk EHE RK R RRSEE BRSO
X4 4 0.575  0.323  1.018  6.164  5.359  0.004 0.001 0.004  0.974 37.2

F 1 2.097° 65.168™ 95.652 666.676™ 169.116™ 0.006  0.004  0.019° 45.280"" 3 687.8"
dHa 15 0.839"  2.438° 15.178" 217.514™ 37.868™ 0.103" 0.045™ 0.051™ 32.033" 1243.2"
BAGCA 3 0.733  1.646  57.464™ 643.261 " 113.690 " 0.402 0.133  0.054™ 71.172" 395.9™
LA GCA 3 1.989° 8.892 11.467° 39.210 10.363  0.019  0.085" 0.167" 50.669 3 603.2""
SCA 9 0.491  0.551  2.321 135.032" 21.763 0.0327 0.003 0.0117 12.775™ 739.0™
He x T4 15 0.741°  1.318  4.670 110.356™ 15.134™ 0.022" 0.002  0.009™ 6.857™ 218.5"
eiR2E 60 0.401  1.313  2.863 29.908  4.237  0.012 0.002 0.003  0.566 94.1

1)GCA: — & Beh#1 ,SCA AF 2R B A F1 5 * Fnxk 53 kTH ££0.05 A2 0.01 69 2 FKF,
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Tab.2 General combining ability( GCA) and variance of specific combining ability (SCA) for 4 male sterile lines

REE HiBE A KA HOR KRR TR RSy
GCA VS(JA GCA VSCA GCA VSCA GCA VSCA GCA VSCA

Gt A 0.257a -0.0008 -0.266a -0.1065 0.932a -0.1247 -6.058b 3.8184 -1.823¢ -0.3453
G4 A -0.132b 0.0128 -0.182a -0.101 6 —2.290b 0.2926 4.512a 84.047 4 0.976b  6.737 1
NI1S -0.071ab  0.025 1 0.256a -0.0923 0.409a -0.1670 -3.814b 7.7784 -1.765¢ 0.392 8
N727S -0.055ab  0.007 7 0.191a -0.0805 0.950a -0.2722 5.360a 18.418 8 2.612a 1.978 4
AR JIAN AL R TE L HERER AR JBEHA B

e GCA Vse GCA Vier GCA Vier GCA Vier GCA Vsca
G #1E A -0.194b 0.0014 -0.106c 0.0002 0.053a 0.0022 -2.480c 3.1957 -2.281b 140.478 7
G1ERZ A 0.055a 0.003 7 0.017b 0.0004  0.001b  0.000 2 0.312b 0.667 4 6.052a 51.3722
NI1S 0.080a 0.001 4 0.022b 0.0000 0.008b 0.0010 0.698b 1.0453 -2.406b 115.1558
N727S 0.059a 0.003 6 0.067a —0.000 1 -0.062¢  0.000 5 1.470a 1.1963 -1.365b 15.457 8

1) GCA: —fEBA AR, Ve : BIRBA NI 7 £ MEMIK R HEELRA—ANMBRDNEFELE, AF7FF 2L

MERREE (P>0.05,LSD i),
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Tab.3 General combining ability( GCA) and variance of specific combining ability (SCA) for 4 restorer lines
W = HiRE R KA R EQELIES RSy
o GCA Vica GCA Vica GCA Vier GCA Vier GCA Vica
WER3 5 0.313a 0.0196 0.580a -0.1204 0.646a -0.097 8 2.046a -2.8773 -0.535b -0.2375
1K 55 -0.099bc 0.0394 0.202a -0.1405 0.263a -0.2829 1.339a 3.3679 -0.388b -0.2636
1Bk 521 -0.350c 0.0146 -0.854b 0.002 0 -0.971b 0.3223 -3.348b 47.664 6  0.927a 3.247 1
B4R 271 0.136ab -0.0289 0.073a  -0.1220 0.062a -0.2129 -0.036a 65.907 8 -0.005ab 6.017 0
W 7 JIRN A A TE L HEEVER O JBEHA B
e GCA Vsea GCA Vscea GCA Viea GCA Vaea GCA Viea
R 35 -0.002ab -0.0012 -0.059b -0.0001 0.080a -0.0003 0.971a 0.2000 -17.490c 205.034 2
1Bk 55 0.00lab 0.0022 -0.043b 0.0000 0.059a 0.001 0 1.359a 2.8989 0.510b 40.247 2
1Bk 521 -0.034b  0.0095 0.058a 0.0002 -0.09c¢ 0.0026 -1.809¢ 0.813 8 8.719a 75.516 9
1K 271 0.035a -0.0004 0.044a  0.000 4 -0.043b 0.0007 -0.521b  2.1920 8.260a 1.666 2

1) GCA: —fRBe& A A B, Veey: BroRBA A F £ R MK B 5 M 4EE LAA MR NS FHH, AFRILEZZ

MERREE (P>0.05,LSD i),
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Tab.4 Specific combining ability (SCA) for quality traits of 16 combinations

HE HAER R BORDKRR EPAcR EHE RK KT ORLKTEE HEEER R
G e A/LERE 3 5 0.137 0.210 0.239 -0.364 -0.230 -0.003 0.006 -0.004 0.765 -18.094
G te A/ 1B 55 -0.317 0.105 0.052 -2.633 0.179 0.052 0.001 0.025 1.990 5.240
G te A/ 1Bk 521 0.011 -0.342 -0.692 -0.859 -0.458 -0.072 0.022 -0.070 -0.524 9.531
G te A/1EK 271 0.169 0.027 0.401 3.856 0.508 0.023 -0.029 0.048 -2.231 3.323
G1e2 A/ILERG3 5 -0.268 -0.171 -0.548 1.303 0.207 0.023  0.001 0.007 -0.323 8.573
G 16 A/1EYK 55 0.334 0.137 -0.385 0.984 0.568 0.053 -0.004 0.032 0.888 -10.260
G 168 A/1EJK 521 -0.075 0.281 1.197 10.216 2.863 -0.106 -0.028 -0.017 -1.045 -1.302
G168 A/1EJK 271 0.009 -0.247 -0.263 -12.503 -3.638 0.031 0.030 -0.023 0.480 2.990
N11S/4b%Fe 3 = 0.300 0.150 0.587 -0.074 0.636 -0.017 -0.012 0.009 -0.331 14. 865
N11S/4EK 55 0.160 -0.045 0.072 -1.631 -0.087 -0.045 0.020 -0.048 -1.345 0.198
N11S/4E{k 521 -0.274 -0.357 -0.278 -3.049 -1.324 0.078 -0.002 0.043 0.952 -12.344
N11S/4E4K 271 -0.187 0.252 -0.381 4.753 0.775 -0.016 -0.006 -0.003 0.723 -2.719
N727S/4biEfE 3 5 -0.169 -0.189 -0.278 -0.865 -0.613 -0.003 0.005 -0.012 -0.111 -5.344
N727S/4E1k 55 -0.177 -0.198 0.262 3.280 -0.660 -0.059 -0.017 -0.009 -1.533 4.823
N727S/4EKk 521 0.337 0.419 -0.228 -6.309 -1.081 0.101  0.008 0.043 0.617 4.115
N727S/4Ek 271 0.008 -0.032 0.244 3.894 2.354 -0.038 0.004 -0.022  1.028 -3.594
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