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Combining ability and inheri tability of yield and quality factors of hybrid rice
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(A dministrative Seed Station of Xinluo District of Longyan city, Longyan, Fuian 364000, China)

Abstract: T he combining ability and hereditary capacity of various yield and grain quality factors of the Iy hybrid

rice w ere analyzed. The hybridization was based on px q incomplete diallele cross (NCII) design of 4 high quality

sterile lines of Indica type and 5 main popularized strong restorer lines of Indica type (4% 5). T he results showed

that (a) the general combining ability of all selected traits, except 1000 grain weight, showed highly significant

differences; (b) the specific combining ability of all selected traits, except 1000 grain weight, had significant or

highly significant differences; (c) the ratio of genotypic variance to the entire genotypic variance of the general com-

bining ability was significantly higher than that of t he specific combining ability; (d) other than gel consistency, the

sterile lines play a dominant role in the traits of hybrid rice. T he inheritability was estimated to be more than 70%

for all traits and 90% for some. Either broad or narrow sense of the inheritability was basically same. Taking every

thing into account, the sterile lines, Luxiang 618A and Yixiangl A, and the restorer lines, M inghui 1259, Fu 819

and R527, were considered to be of value for breeding high quality, high yield, three line hybrid rice.

Key words: hybrid rice; yield factors; grain quality; combining ability; inherit ability

[1-3]

GCA SCA

: 2009- 02— 23 ; 2009- 05- 26
(1967-), ,
(20071.Y06)

[4-9] .,

(E mail: Lyhl1053@ sina com)



3 AR AL A A A A 2 A KRR BL A7) B A% AT 223
1 AL ik 00
L1 (1,
4 A(Ar) A
(A2) 1A( As) 618A(A4), 5 ;
86( R1) 527(R2) 1 (Rs) , X
1259(R4) 819(Rs),20  Fi ;
12
( NCIT) , 22
2007 ,
20 2008 ,
, 3 : (2.
6 18 , 7 15 ,
, 6. 67 m’, , 20 em X 618A 1A 1259
20 cm, s 819 ,
, 618A 527 ,
5 , ( 1A 1259
) , 618A
) 3 819 , 1A
( NY 147. 88" ), 819 ,
(%) A 1259 ,
(%) A 86
13 , A
DPS t 819 ) 618A
, 527
(GCA) (SCA) , ,
[12- 13] 1A 618A ,
N 1259 819 )
2 HRE»H R527
21
1 20 (F )
Table 1 Variance and regression analysis of combining ability of yiedd and quality for 20 hybrids ( F value)
Alhe R e AxE € )
2 19 3 4 12 38
0 406 88 045" " 7.070" * 34347 35 634" 0 006
1 157 12 047 17. 957+ * 4 799" * 2 599" * 0 157
1 485 25 605" * 17. 488" * 6 661" * 5 340" * 2172
L 072 39 007" * 25.726" 8 538" " 6 009" * 0 447
0 816 23 839" " 57.352" " 16 954"~ 1 798 0 072
0 461 42 019* * 31. 445 * 4 596* * 6 401** 0 629
1 013 311 630" * 75. 270* * 23 474" * 17. 850" * 0 624
1 048 49 653" 75. 637" 26 433"" 2 737" " 0 039
1 579 460 426* * 13. 079* * 11 086" * 91 524** 0 781
T (P< Q 05) (P< Q01)
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Table 2 Effect of GCA on yied and in rice parents
Al - 6 879 2 999 -3 177 -1 552 - 2 604 7922 11 700 . 456 8 986
A2 - 3 498 L 167 - 0927 - 3537 - 1 040 - 3997 8 213 1L 619 - 14 926
A3 4 578 2 781 3072 L 791 3 362 1 155 0 944 Q 723 -6 479
A4 5 799 6 946 1 031 3 297 0 283 - 5 080 - 20 857 -3 798 12 419
R1 L 116 3173 - 002 1 231 Q 758 -0 522 6 495 Q0 651 3 973
R2 -6 776 3 806 -291 — 3428 - 2 580 -2 187 - 16 032 - 3 000 21 492
R3 -2 903 1 428 - 0070 Q 721 0 126 - 1 075 1 791 0 569 - 8 275
R4 4 539 1L 134 L 645 - 0025 Q0 217 4 217 3 442 0 633 - 6 136
RS 4 025 0 338 1 426 1 500 1 479 Q 197 4 305 L 147 - 11 054
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5 A x
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Table 3 Relationship between SCA(S;) and parental GCA grouping
3 3
S; S;
A4x Rj 915 HxM Ay x Ry - 7 905 HxM
A3x Ry . 340 Mx M Ay x Rs - 7 046 M x H
A1x Rs 4. 758 Lx M Al X R3 -5 031 Lx M
Ax R, 4. 089 LxH A; x Rs - 3 544 LxM
A3x Rj . 217 Mx M A3z x Ry - 3 544 M x H
Agx Ry 777 HxH As % Rs -2 148 Hx M
Axx Ry . 782 Mx M A x Ry -2 029 LxM
A3x Rs . 715 HxM A3 % R; - 1 685 HxM
AysX R3 . 059 Mx M Ay x Ry -1 194 M x H
Arx Ry . 386 Lx M Az x Ry - 1 831 Mx M
A4x Ry . 662 Hx H Ay x Ry - 1 787 HxM
A X Ry . 232 Mx M Ay X Ry -1 324 LxM
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Asx R, 0. 830 Mx M Aq % Ry - 1515 Mx M

Asx Rs 0. 830 Mx H A% Ry - 0 854 Lx M

Asx Ry 0. 577 Hx M Az % Rs -0 734 M x H

Asx Ry 3.219 Lx H A3 % Ry - 3527 M x H

Asx Ry 3.016 Mx H Ar X Ry - 2707 Hx H

Arx R, 2.278 Hx M Az % Rs - 2303 Mx M

Asx Ry 5. 614 Mx M A% Ry - 5824 Hx M

Asx Ry 3.925 Lx M Ay % Ry - 3 854 Lx H

A3x R, 3. 866 Mx L A3 % Ry -3743 Mx M

A xR, 0. 946 Mx M A; xR, -0 892 Mx L

Asx Rs 0. 868 Mx H Ay % Rs -0 677 Lx M

Asx R 0. 745 Mx M Ay % Rs - 0577 M x H

Asx R, 12 446 Lx H Ay % Ry - 10.975 Hx H

Asx Ry 7. 324 Mx H Al xR - 8795 M x H

Asx R; 7. 294 Hx M A% Rs - 7212 Lx M
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Table 4 Gene typical variance on combining ability of different characteristics and contribution ratio of male, female

and their interaction to total variance of the characteristics in F, hybrids

Pl
P2
P1x P2
Error
Vg(%)
Vgl( %)
Va2( %)
Vs(%)
H2b( %)
H2n(%)

Q0 0878
Q0 0440
0 0703
Q0 0061
65 22
43 45
2177
34 78
97. 08

631 31

0 4893
0 1294
0 0838
0 1573
88 07
69 65
18 42
11 93
81 71

711 96

12 7501
5 4724
3 1424
2 1724
85 29
59 68
25 61
14 71
90 77

771 42

4 4238
1 6857
Q0 7457
Q 4466
89 12
64 53
24 59
10 88
93 88
831 67

0 4841
Q 1713
0 0191
Q 0717
97 17
7177

25 4

90 40
871 84

8 1692
1. 2061
1 1320
Q0 6288
89 23
77. 75
11 48
10 77
94 35
84 19

55 1686
20 875
3 5060
0 6242
95 59
69 36
26 23
4 41
99 22
941 85

0 5279
0 2249
0 0224
0 0388
97 10
68 09
29 01

95 24
921 48

57 5636
60 0849
23 5677
Q 7810
83 31
40 76
42 55
16 69
99 45
821 85
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