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Abstract. Thirty hybrids were mated by NC Il with 6 herbicide—resistant indica restorer lines as male and 5
popular sterile lines as female. The herbicide resistance of seedling and combining ability of main agronomic traits
were analyzed in all these materials. The restorer lines and threeine hybrids showed completely resistant to herbi—
cide while two-ine hybrids displayed over 90% resistant level. The significant difference of GCA ( general combi—
nation ability) between female parents for all traits but PN ( panicle number per plant) whereas between male par—
ents for all traits were detected. The SCA ( specific combining ability) of hybrids reached significant difference for
YP ( yield per plant) SSR ( seed setting ratio) KGW ( 1000-grain weight) and DS ( days from sowing to head—
ing) . Among the sterile lines Jinke 1A had the highest GCA effect in traits such as YP SSR and so on but the
lowest V¢, ( Variance of SCA) ; Guangzhan 6348 showed the highest GCA and V., of KGW most negative effect
of GCA in DS; C815S showed the most negative effect of GCA and higher Vg, in PH ( plant height) . Among the
restorer lines Huakanghui 101 had the highest GCA and V¢, in PN; Huakanghui 104 had the highest GCA in PL
( panicle length) the highest negative effect in DS; Huakanghui 105 had the highest GCA in YP SSR and so on
and negative GCA effect in PH; Huakanghui 106 had the highest GCA and Vg, in KGW. Taken together it is fea—
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sible to obtain herbicide—resistant hybrids with strong heterosis using herbicide—resistant restorer lines as male

through comprehensive mating of parents with high GCA and Vg,.

Key words: Herbicide—resistance; Rice ( Oryza sativa L.) ; EPSPS; GCA; SCA
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1

Table 1 Name and origin of tested materials in study

Breeding institution

N

Parent name Origin
63-4S N422S/ 63
C815S Fo( S/ 1102428) /
1A D297A
1A 23A/F;(  46B/ 23B)
A 1A/( C414/99)
101 MH63-EPSP
102 MH63-EPSP/IR24
103 191 /MH63-EPSP
104 49 /MH63-EPSP
105 9 /MH63-EPSP
106 7954 /MH63 -EPSP
I 838 I-32A/ 838
5x6 ( NCID
2 3 10

16.7 cm x26.7 cm

2.1

101 ~ 106 (
100% ; I 838
; 30
90%
92.0% ~97.4%
9% ( 2)

2

Table 2 Resistance of tested materials to herbicide Roundup

(%)
No. of
No. of tested Survival ratio
Materials survivable
seedling of seedling

seedling
101 165 165 100
6354/ 101 157 146 93.0
C815S/ 101 189 179 94.7
1A/ 101 205 205 100
1A/ 101 178 178 100
A/ 101 167 166 99.4
102 215 215 100
6354/ 102 188 178 94.7
C815S/ 102 164 155 94.5
1A/ 102 208 206 99.0
1A/ 102 168 168 100
A/ 102 168 168 100
103 185 185 100
6354/ 103 175 163 93.1
C815S/ 103 203 193 95.1
1A/ 103 185 184 99.5
1A/ 103 178 178 100
A/ 103 159 159 100
104 159 159 100
6354/ 104 180 172 95.6
C815S/ 104 193 188 97.4
1A/ 104 203 203 100
1A/ 104 172 172 100
A/ 104 221 220 99.5
105 195 195 100
6354/ 105 201 192 95.5
C815S/ 105 189 177 93.7
1A/ 105 211 211 100
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( 3)-
No. of (%)
Materials No. of tested curvivable Survival ratio 30
seedling of seedling °
seedling
1A/ 105 187 187 100
A 105 204 204 100 ’ ’
106 204 204 100 9
6354/ 106 205 196 95.6 °
C815S/ 106 187 172 92.0 10 R
1A/ 106 188 188 100
1A/ 106 179 179 100 ’
Al 106 184 184 100 3
m 838 206 0 0 ? 6
( 3).
2.2
5 6 30
\10 N N N N .
3 10
Table 3 ANOVA analysis of 10 important agronomic traits for tested combinations
Source of variation
GCA
Trait Block Cross Fermale parent Male parent SCA Error
DF 1 29 4 5 20 29
YP 29.27 %% 39. 86 *% 56. 85 ok 101. 11 %% 21. 14 %% 3.37
SSR 7. 46 141. 75 %% 289. 36 ** 219. 86 ** 92.70 ¥ 9.93
PN 1.07 7.99% 10. 39 13.99% 6.01 4.00
KGW 1.77 14. 79 ** 28. 16 %% 46. 61 ok 4.16% 1.67
DS 0.27 18. 17 %% 113.23 %% 3.79 %% 2.75 %k 0.51
PH 1.15 116. 06 ** 597.90 ** 106. 80 ** 22.01 17.32
GD 13.49 192. 87 *x 428. 94 Sk 452.27 80. 81 79.02
NGP 452.77 2240. 26* 7971. 74 %% 2800. 59°* 953. 88 1017. 49
NFP 405. 54 3105. 59 *x 8723.72 %% 5324. 38 *x 1427. 26 809. 25
PL 2.05 9.45% 41. 90 ok 12.33%* 2.24 1.49

DF Degree of freedom; YP Yield per plant; SSR Seed setting ratio; PN Panicle number per plant; KGW 1000-grain weight; DS Days from sowing
to heading; PH Plant height; GD Grain density on panicle; NGP  Number of grains per panicle; NFP  Number of filled grains per panicle; PL Pani—
cle length; GCA General combining ability; SCA  Specific combining ability. The same as below

2.3
5 o 63-4S
4 1A
6
; 6345 N
o 1A N
10
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4

A
. C815S

Table 4 GCA effects and variance of SCA effects for female parents

YP SSR PN KGW DS
Female parent GCA VSCA GCA VSCA GCA VSCA GCA VSCA GCA VSCA
634S —1.554cd 3.679 1. 648bc 50. 084 -1.150 -0.612 2.230a 2.980 -3.133d 0.415
C815S -2.539d 9.367 -0.934¢ 18. 818 0. 600 3.733 —0. 320bc 0.237 -1.967¢ 0.555
1A 1.241b 8. 125 2.530ab 66. 271 1. 100 0. 893 0.647b -0.338 3.700a 0. 769
1A 2.923a 2. 696 4.749a 5.795 0.183 -0. 305 -1.837d -0.098 2.867b  0.815
A -0.070bc 11.670 —7.994d 24.574 -0.733 0.320 -0.720c 2.210 —1.467c 1.935
PH GD NGP NFP PL
Female parent GCA VSCA GCA VSCA GCA VSCA GCA VSCA GCA VSCA
634S -5.880¢c -0.677 -7.942b 0.919 —31.458¢ -76.128 —17.801b 108. 090 -1.316¢c -0.264
C815S -8.838 ¢ 2.210 4.117a  19.351 —3.446b 223.915 -2.850b 554.301 -1.958¢ 0.584
1A 4.737 ab  10. 332 -4.808b -7.247 —11.458bc 15.244 -5.266b 284.719 0.360b  0.856
1A 7.670 a  —1.941 5.450a -25.296 38.177a -314.238 46.270a - 199. 487 2.876a  0.019
A 2.312b -0.530 3.183a 15.848 8. 186b 23.991 —20.353b 488.392 0.038b  0.310
VSCA: ; VSCA: Variance of SCA. The same as below
2.4 . 104 .
6
5. .
104 .
101 . 105 . . .
101
102 . 105
. 106

102

103
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Table 5 GCA effects and variance of SCA effects for male parents
YP SSR PN KGW DS
Male parent GCA VSCA GCA VSCA GCA VSCA GCA VSCA GCA VSCA
101 -0.769¢ 5.853 0. 402b 30.571 1.733a 3.179 0. 475bc 0.477 0.133a 0. 141
102 -2.193¢ 11.525 —1.489h 28.395 1. 133ab 0.434 0. 355bc 0. 567 0.533a  0.141
103 1.753b 1.754 0.703b 10. 004 -0.267be 0. 659 1.365ab —-0.042 0.533a  0.724
104 -4.495d 14.652 -7.525¢ 104. 270 -1.367¢ 1.225 -0.115¢ -0.059 -0.867¢  0.391
105 4.527a 1. 306 7.050a 19.472 -0.667bc  -0.704 -4.115d 0. 023 0.333a  2.108
106 1. 177b 9.332 0. 860b 14. 215 -0.567be 0.242 2.035a 5.272 -0.667bc  2.108
PH GD NGP NFP PL
Male parent GCA VSCA GCA VSCA GCA VSCA GCA VSCA GCA VSCA
101 -2.588cd 7.124 -7.192¢ -11.581 -16.514b  -129.978 -11.911b  259. 680 0.585b  0.118
102 2.062ab -1.485 -5.784c¢ 70. 381 -17.163b 627. 838 —-16.626h  530. 821 -0.255¢ 0. 180
103  -0.478bc 10.051 —1.878bc -26.978 -4.731ab -291.535 0.501b -119.599 0.017bc -0. 085
104 4.442a -1.5% —-0.329bc 15.012 12. 897ab 153.336 —18.184b  928.750 1.780a -0.218
105 -4.598d 1.368 10.912a -21.074 25.382a —164. 853 43.663a —89.724 -0.66lcd 1.922
106 1. 162abc -3.722 4.272ab -21.292 0.129ab —353.829 2.558b 35.090 —-1.466d -0.035
105+ 106 -3.36 ~
o 3.09 3 A/
2.5 106+ 63-4S/ 101 C815S/ 106
( 6).
0 30
( 6)- I 838
5% 5
. . . 4 (7. 3
( 3) . A/ 105, 1A/ 105 1A/
-6.01 ~4.97 101( 7).
3 A/ 104,
63-4S/ 106 1A/ 102(  6) o A/ 105
18.7-10 ( 7) 1 A
( 4 5) . 105
-13.29 ~10.49 o 2
3 63-4S/ 1A/ 105
104.C815S/ 104 1A/ 101 ( o 1A/ 101
6) - 3 1A
101
; 6 o
-2.33 ~1.67 N
3 A/ 106, 1A/
105 1A/ 105. 0
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Table 6 SCA effects of main agronomic traits for hybrid combinations

Combination YP SSR N KGW DS PH GD NGP NEP PL
63-48/ 101 -2.05  -596 -0.15 .50 -0.47 -2.92 -6.67  -21.26 -31.19  -0.64
6345/ 102 0.18  -7.03  -0.55 0.87 0.13 2.23 8.63 24. 62 -2.32 0.26
6345/ 103 -1.31 1L.09  -0.15 .26 -0.87 1.87 0.09 -3.38 -2.54  —0.46
6345/ 104 0.34 10. 49 1.95 0.94  -0.47 -2.10 =545  -19.56 19.96  -0.30
6345/ 105 -1.31  -534 -0.25 -1.21 0.33 -1.71  -0.33 7.54 -9.94 0.92
6348/ 106 4.16 6.75  -0.85 -3.36 1.33 2.63 3.73 12. 04 26. 03 0.21

8158/ 101 .27  -3.46  -3.40 -1.50 0.37  -0.41 4.14 10. 40 -3.60 -0.19

8158/ 102 -6.01  -3.80 2.20 0.47 -1.03  -3.96 -14.17  -47.25 -44.66  -1.57

8158/ 103 3.13 1.02 2.10 0.06  -1.03 -2.92 2.20 10.71 8.52 0.73

8158/ 104 2.32 8.64 -1.80 -0.31 0.37 2.36 4.53 15.37 41.51 0.22

8158/ 105 0.12 0.91 .50 -0.11 1.17 3.80 3.39 19. 61 16.21 1.52

8158/ 106 -0.83  -3.31  -0.60 1.39 0.17 114 -0.09 -8.85 -17.98  -0.71
1A/ 101 0.97 8.50 2.60  -0.17 -0.30 6. 46 1.88 14. 14 37.27 1.37
1A/ 102 3.57 6.93  -1.80 0.85 0.30 0.41  -6.04  —-14.98 9.23 0.40
1A/ 103 -0.76  -6.61 0.60  -0.91 .30 -5.75 -1.89  -11.00 -23.47  -0.84
1A/ 104 -5.39  -13.29  -1.30 0.07 0.70 2.03 8. 14 3111 -24.97 0.99
1A/ 105 -0.38 269  -0.50 0.22  -1.50 -2.63 -3.26  -24.00 -13.02  -1.88
1A/ 106 1.99 1.78 0.40  -0.08 -0.50  -0.54 1.17 4.73 14.96  —0.06
1A/ 101 3.24 3.52 .02 -0.18 -0.47  -0.57 -2.84  -15.9 -3.44  -0.76
1A/ 102 .53 -0.35 0.12  -0.41 0.13  -0.12 1. 64 4.02 0.52 0.22
1A/ 103 -0.53 1.77  -0.48 0.03 0.13 4.07 2.57 13.58 15. 36 0. 80
1A/ 104 -2.24 2.33 1.62 0. 46 0.53 0.55 1.35 -0.04 10.49  -0.64
1A/ 105 118 -4.44  -1.08 .16  -1.67 -1.96 -3.45 1.06 -11.39 1.01
1A/ 106 -0.82 -2.84 -1.18 -1.04 .33 -1.97 0.73 -2.67 -11.54  -0.62
Al 101 -3.43  -2.60  -0.07 0.35 0.87  -2.56 3.49 12. 69 0.96 0.22
Al 102 0.73 4.25 0.03 -1.78 0.47 1.44 9.94 33.58 37.24 0.68
Al 103 -0.52 273 -2.07 -0.44 0.47 273 -2.97 -9.91 212 -0.24
Al 104 497  -8.17 -0.47 -1.16  -1.13 -2.8 -857  -26.88 -46.99  -0.27
Al 105 2.75 6.17 0.33  -0.06 1.67 2.50 3.64 -4.21 18.14  -1.57
Al 106 -4.50  -2.38 2.23 309 -2.33  -1.26 -5.54 -5.26 ~11.46 1.18

3 o
3.1 5
5% ;
EPSPS 2 ( )
(30 )
o 10 8 o
64 3 100
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Table 7 Yield performance and over-standard heterosis of
hybrid combinations i
(g/ ) (%) (3) .
Combination Yield Over-standard ~ Rank
heterosis i ( 4)
Al 105 36.77 14.0 1 .
1A/ 105 35.83 1.1 2 1 ’
1A/ 101 34.95 8.4 3 1A 105 2
1A/ 105 34.94 8.3 4 .
1A/ 106 33.97 5.3 5 1A/
1A/ 103 33.70 4.5 6 105
6354/ 106 33.35 3.4 7 2 A 104 3
1A/ 106 32.84 1.8 8 .
Il 838( CK) 32.25 0 9 A/ 104
1A/ 102 32.17 -0.2 10 18 .
8158/ 103 31.90 -1.1 11
1A/ 102 31.82 -1.3 12
1A/ 103 31.79 -1.4 13 Az
8158/ 105 31.67 -1.8 14 3.2
6384/ 105 31.22 -3.2 15
1A/ 101 31.00 -3.9 16
A/ 103 30.72 -4.7 17 B2
Al 104 29.96 -7.1 18
6354/ 103 28. 45 ~11.8 19 “ 7
Al 102 28.03 “13.1 20 A
8158/ 101 27.52 -14.7 21
8158/ 106 27.36 -15.2 2 R
Al 106 26. 16 -18.9 23 25
6384/ 102 25.99 -19.4 24
1A/ 104 25.75 -20.2 25 N
A/ 101 25.29 -21.6 26 .
6384/ 101 25.18 -21.9 27
2324
8158/ 104 24.85 -23.0 28 . o
6354/ 104 23.85 -26.1 29
1A/ 104 20. 92 -35.1 30
2122 25 .
8158/ 102 18. 82 -41.6 31 ;
10 ’
4 (1) N

22
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