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Study on the combining ability of the
yield-traits in hybrid rice

SU Xue-jun!, WEI Peng-xiao?, LU Zhi-ren3

( 1. Rice Research Institute ,Guangxi Academy of Agricultural Sciences, Nanning 530007, China; 2. Biotechnology
Research Center, China; 3. Agricultural College , Guangzxi University, Nanning 530005, China )

Abstract: 9 MS lines and 7 restorers were used to make 40 combinations. The general combining ability
(GCA) and the special combining ability (SCA) on 6 yield-related traits of the parents were studied. The re-
sult showed: the forming of these traits in hybrid Fi was influenced by both GCV and SCV. Panicles per
plant, spikelets per panicle and the 1000-grain weight were mainly controlled by GCV, while GCV and SCV
effected on filled grains per panicle, seed setting rate and grains weight per plant were the same importance,
or SCV was a little more important. The three CMS lines Zhenshan 97A, Longtepu A and K18A, and the
three restorers Minghui 63, Zhilong and 1025 showed good GCV, hybrids from them showed generally high
heterosis. The maternal influence on two traits, the 1000-grain weight and the grains weight per plant was
much higher than those on the other traits. In hybrid rice breeding, more attention would be paid to male ster-
ile lines improvement in the near future.
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Table 1 Analysis of variance for combining ability of yield-traits in 1999’s trial

ERKE 56 @aM RE—_REEH  BE-RERAH  WRERAH OB
Source of variation Block Genotype GCA of male GCA of female SCA Error
BHE df 2 19 4 12 38
X1 0. 14 2,31 = 6.52 % = 1.88 1.57 1.28
Xz 0.23 9.00 % x 16.61 = = 21.43 % = 2,96 % x 214.12
X3 0. 37 11.21 = = 16,04 = * 19.10 = = 4.15 = 136. 46
X4 0.49 3.35% % 3.72 3.62 % 3.52 % = 26. 36
Xs 4,27 = 39.79 = = 24,57 % = 142,83 % = 9.31 % = 0.56
Y 0.97 6.09 * x 6. 85 7.12 % = 6.59 % x 8.74

*,x x SHIRR K AN BEKF.

2001 SRR E AT (R DO W R, HE R
ERE MR ENEEEFRREEKFE. EAH
FEER DO FAEERN—BRES T ERBE
EESREFE KT . BRARBEMEEERH
Rob HAAERWOBRES NEREE.

22 BENFESBIH

% 3.4 4B 1999 £ 2001 SFiX KB KA K
ERERMKERANAETERA-BESATE.AaH
RREENITE BE-RE|NTELRE FHRK
BHHTESR.

Note; *, * x significant at 5% and 1% level, respectively.
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Table 2 Analysis of variance for combining ability of yield-traits in 2001’s trial

5 ER A A 95 ) XKA—REAN A — AL AN HHRAESN iR
Source of variation Block Genotype GCA of male GCA of female SCA Error

BEE df 2 19 3 4 12 38

X1 0.05 2.58 » 5.40 % » 5.84 % » 1.21 0.85
Xz 1.39 9.34 % = 31.09 % » 17.78 % = 1.09 366. 54
X3 2.09 5.43 % * 15,78 % » 4. 45 % 4,16 » 195.95

). 0.76 16.13 % » 19.99 % * 35.91 % = 8.57 % » 12.56

Xs 0.73 32,38 % » 91.73 % = 110.20 » * 2.07 » 0.74

Y 3.95 » 5.68 % » 6.56 % » 11,26 * = 3.61 % » 6.51

*,x x HPRFSU A% BEKE,
x3 VY ERBESHFEIR

Table 3 Components of variance for
combining ability in 1999’s trial

th:ii z o % Ve(%) Vs(%)
X 0.42 0.03 0.24 65. 38 34.62
X 194. 85 329.57 139. 89 78.94 21.06
X3 108.17 170. 01 143. 28 66. 00 34. 00
X4 0.49 0.30 22,14 3.45 96. 55
Xs 0.57 6.23 1.55 81. 44 18. 56
Y 0.72 1.07 16. 21 9.94 90. 06

O RE—MEMANFE: N - BXR—MESNH ;0% FHKAE
BHTE Ve —RERSFERER VsOO BRI FTE
BE.

82, . variance of GCA in male; 8% ; variance of GCA in female; 8%,
variance of SCA; Vg( %) . Total variance of GCA; Vs( %) ; Total va-
riance of SCA.

x4 2000 FRBUBMENFESR
Table 4 Components of variance for

combining ability in 2001’ s trial

ER

Traits 2 & 8 Va(%) Vs(%)
X1 0.24 0.26 0.06 89.29 10.71
X. 733.04 509. 85 10.79  99.14  0.86
X3 151.71 4.73 206.72  48.70  51.30
X, 9.56 28.61 31.69 54.64  45.36
Xs 4.45 6.67 0.26 97.71  2.29
Y 1.60 4.15 5.66 50.44  49.56

8, RA—BMEEHFE: N . BRA—REEAHFE 8 FFKE
EAFE Ve . —REGNFERER: VsOO BHRE N T E
SR,

82, . variance of GCA in male;8? : variance of GCA in female; 8%
variance of SCA; Vg( %) : Total variance of GCA; Vs(%) : Total va-
riance of SCA.

Note; * , * » significant at 5% and 1% level, respectively.
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£5 1999 FREEFEX MR —RRENENYEME(%)
Table 5 Relative values (%) of GCA in each parent for 6 traits in 1999’s trial

PEAR Traits
A& Parents X, X e X X Y
K1405S 1. 80 -12. 26 -17.82 -6.13 14,12 -7.91
4% 64S Pei’ai 64S -1.95 14,51 15. 50 0.27 -14. 66 -0. 38
LH S An’ xiang S 3.00 -11,96 -8.72 4.16 -0. 65 -5.70
2 97A Zhenshan 97A 3.00 1. 90 1.91 -0. 15 2.41 10.15
J4% 7 A Longtepu A -5. 85 7.82 9.13 1.85 -1.23 3.84
99 Gui 99 -2.26 -2.41 -2,83 -0.11 -4, 00 -8. 27
B4k 63 Minghui 63 8.95 -9.02 -7.46 2.75 5.19 5.32
# 33 Gui 33 2.42 -1. 64 -6. 11 -4, 86 -0.71 -2.55
H ¥ Zhilong -9.11 13.07 16. 40 2.22 -0. 48 5.50
F6 2001 FREEFEER6 A MER—KES DA BEE(%)
Table 6 Relative values (%) of GCA in each parent for 6 traits in 2001’s trial
37 Parents R Traits
Xy X2 X3 X4 Xs Y

459 A Longtepu A -4,01 -2.35 0. 65 2. 14 6.69 5.09
K18A 0.92 -6.12 -1.42 3.98 10. 79 12.43
N A LiuA -9.05 20.17 3.19 -15.53 -3.24 -7.13
GAQ A 12.55 -7.47 -4,32 2.05 -12.57 -6. 86
4% 8010A Zhenong 8010A -0. 41 -4,23 1.90 5.36 -1, 67 -3.53
1025 1.24 4.18 6.28 1.75 -5.19 5.09
B4 63 Minghui 63 7.41 -18. 06 -12,92 5.22 12,43 4.50
128 0.41 -0. 4] 0. 86 0.07 -0. 41 -5.21
938 -9. 06 14,29 5.78 -7.04 -6. 83 -4, 38

B A Gtk 63 ML EB)REL WK Z—— &
A HBHAS (1 K18A/128 454k 128) A REE
BEAS. R ReE B2,

3 W

3.1 —MEANMBEERA NN EARENERY

SRARBIRGE R CREFSF, 1994 FT 5%,
1982; 4] T 980 4, 1995; 2 47 6 5%, 1990; fifi 4F 48,
1999 MR, A AKHRFH, R KBIEHN— K
e NMARHIEHKRES NEMEMIM., K—F
FHEMERNE R RESHE, REHHN

X—MHROFHRRE NBNA—ER; E— R
FAERENE -MHR—-—BESHIK KRAd5X—#
REOFHRES AR ER — R TFHEEST IR
HAEG  HEREFH—RESNA—ERRK.
ERRERERH, BRKBHBREME
FHERHORAFRNZATRAKE RN —BRES N
ME S FHRECS SRR I RIEA, BEARERX
FENHEMEREARR, 5E/ERE 1999 . FFF &
(1982) M FI(1995) FH IR EREXMF. R
AUBRESIREAZ—-RARN—RERS N, 54
ARKES TOLEN ARBFERHNTEE . M
FHRARS—RE S MR RRRH, BEXR



http://www.cqvip.com

| gog httg://www.cgvip.coml

134 REFERSE . RIUKBTBIERES TR 95
HERKFRES NREL, ABEMERNE W IR EAEMER, SRS NFRAHE. SHA
BERRRNEFNE EEF LA —EAXHEX. RA—RESHEHES RREHSSES N, KB
ME—BX ER YRR EHA RE—REEG  BEBREHNAREE.

F£7 199 £ 6 MMERBFRS IR YEE(% ) MEFLEHTR ()
Table 7 Relative values (%) of SCA for 6 traits and the real yield (g) in 1999’s trial

Bt & Females 4% A& Males X1 X2 X3 X4 Xs Y Yield (g)
K1405S8 B 99 Gui 99 9.12 3.41 0.61 4,29 -0. 88 12.46 25.6
BA$K 63 Minghui 63 6.20 -5.92 -4,.78 4,13 2.07 -3.48 25.0
33 Gui 33 -11.15 8.68 7.72 -1.82 -2.43 -2.63 23.2
B & Zhilong -4.17 0. 65 -2.55 -6.60 1.26 -6. 35 24.3
K 64S Pei’ai 64S B 99 Gui 99 -6.25 -8.22 -10. 25 -1. 85 4,7 -11.75 21.1
BA$K 63 Minghui 63 6.18 -1. 80 -9. 20 -7.56 1.15 -2.62 27.2
B 33 Gui 33 6.18 -7.83 -3.52 5.64 0. 40 6. 46 27.5
B 1% Zhilong -6. 11 17.85 22.97 3,77 -6. 25 7.91 30.0
Z# S AnxiangS B 99 Gui 99 1.09 7.58 8.41 1.19 -2. 40 7.12 24.8
B 4% 63 Minghui 63 5.13 0. 97 -0. 96 -1. 80 -7.56 0. 85 26.7
H: 33 Gui 33 -4, 07 -4,91 -13.98 -11.03 9.12 -13.58 20. 8
B & Zhilong -2.15 -3. 64 6.53 11. 64 0. 84 5.61 28.3
2 97A B 99 Gui 99 -8. 11 -3.00 -7.40 -4, 85 -2.30 -19.24 22.0
Zhenshan 97A BA$K 63 Minghui 63 -9, 02 5. 40 12, 88 6.42 -0. 86 5.30 32.1
33 Gui 33 6.05 6. 90 1.93 -4, 41 1.15 5.61 30.1
¥ # Zhilong 11.08 -9.32 7,41 2.84 2.01 8.33 32.9
K45 A Longtepu A B 99 Gui 99 4,13 8.62 8.61 C.98 0.19 11,60 28.6
B4k 63 Minghui 63 -8.50 2.01 2.05 -0.93 5,60 0.28 29.1
B 33 Gui 33 3.25 7.70 7.72 11.40 -8.19 4. 00 28.1
# 3% Zhilong 1.12 -18.35  -18.38  -11.45 2.40 -15.88 25.0

£ 8 2001 FRE 6 MERBBHRSHIHBNEE (% ) NEEREH~R (D
Table 8 Relative values (%) of SCA for 6 traits and the real yield (g) in 2001’s trial

B Z& Females A Z& Males Xy Xz X3 X4 Xs Y Yield(g)
%1 Al.ongtepu A 1025 -4, 11 2.98 2.04 -0. 84 -0. 68 -3.20 30.1
B 4% 63 Minghui 63 -0.41 -6, 08 -8.70 -1, 47 -1.09 -13.24 27.2
128 . 2. 87 3.59 3.17 0.21 -0, 82 10. 89 31.2
938 1. 65 -0, 49 3. 49 2.10 2.59 5.55 29.9
K18A 1025 -3.29 -1. 56 -3.67 -2.05 -0.99 -7.34 31.0
BA$K 63 Minghui 63 0. 82 -1. 90 -5. 84 -2.56 0. 82 -5. 44 31.4
128 1.65 4,85 4.59 0.34 2.46 10, 77 33.2
938 0. 82 -1.39 4,92 4. 27 -2.29 2.01 31.0
7N A Liu A 1025 4.63 4,54 4,90 -0.55 -0. 96 7.46 29.7
BA{K 63 Minghui 63 -3.50 -0. 56 10. 66 6.56 0. 96 12, 66 31.0
128 7.88 -8. 38 6.61 11.65 0. 82 -4, 85 23.3
938 -9.01 4,40 -22.17 -17. 66 -0. 82 15. 17 20.6
ZAQ A 1025 -4.53 3.78 6.99 3.39 2.05 1.54 28.1
BA#K 63 Minghui 63 1.65 0.24 -2.80 1. 84 3.01 -0.48 27.4
128 0.41 -0, 38 -8.13 -6. 83 -4, 10 -8.28 22.4
938 2.47 -3. 64 3.94 5.28 -0. 96 7.22 27.1
ik 8010A 1025 7.41 -9.55 -10, 30 0.08 0.55 1.66 29.1
Zhenong 8010A BA$K 63 Minghui 63 1.65 8.22 6.69 -0.65 -3.58 6. 54 30.3
128 2. 88 0.31 -6, 22 -5.46 1.50 -8.52 23.3
938 -11. 94 1.02 9.83 6.03 1.50 0.32 26.0
32 BRAMHBEBEEREEMNERR HEMREYU—-BES I T ERSRESITEE

FMRGREN, THE . SRONE . AKRE 2, 0XERp R ERRRNEE. WK™
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