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Analysis on Combining Ability and Utilization of
Major Agronomic Characteristics in Hybrid Rice Combination

WANG Li ZHAO De-ming LIN Gang JANG Qing-shan YANG Cong-in

( Yibin Academy of Agricultural Sciences Sichuan Province Yibin 644000 China)

Abstract: An analysis on the combining ability of the agronomic characters of 6 male sterile lines( Quan—
fengA GufengA TianfengA Guangkangl3A Rongl8A and [I - 32A) and 5 restorer lines ( YR1577
YR2292 YR3003 YR4245 and YR7633) of 30 hybrids were conducted by means of incomplete diallele cross
( NCII design) . The agronomic characteristics of F1 generation were analyzed The results showed that the
specific combining ability( SCA) of panicle length( PL) spikelets panicle number ( SN) seed setting rate
( SSR) 1000 - grain weight( GW) and the grain weight of per plant( GWP) was higher than that of general
combining ability ( GCA)  which indicated that most of the characters were mainly affected by non — additive
effect; the characters of panicle length effective panicle number ( EPN) full spikelets panicle number
( FN) spikelets panicle number 1000 — grain weight were influenced by restorer lines more greatly than by
sterile line. Considering their combining ability and heritability Guangkangl3A/YR7633 and I — 32A/
YR2292 are high-yield hybrid combinations.

Key words: hybrid rice; male sterile( MS) line; restorer( R) line; general combining ability ( GCA) ; spe—
cific combining ability( SCA)
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Tab.1 Mean squares of variance analysis and combining ability of traits for the combinations
P1 P2
Traits Blocks Combination Male parent PI ~ Female parent P2 P1 x P2 Error
df 2 29 4 5 20 58
/em PL 0.02 4.66™ 7.83 0.07 5.17™ 1.10
EPN 2.15 3.10 3.41 2.84 3.10 2.07
SN 97.00 1709.94™ 4514.73" 2 151.97 1 038.47 764.96
FN 214.97 1908.17™ 3 203.59 1 784.60 1679.98° 798.22
/% SP 11.63 21.66™ 9.06 6.82 27.89™ 7.31
/g GW 2.61 6.56™ 11.56 8.54 5.07° 2.45
/g GYP 56.28 48.30 39.41 12.94 58.91" 30.61
ok (P<0.05) (P<0.01) o

* Yk were the difference level of 5% and 1% .
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Tab.2 Relative effect values of GCA of agronomic characters of parents
/em /% /g /g
Parents traits PL EPN SN FN SSR GW GYP
AQuanfeng A -0.05 -0.23 1.78 -4.12 -0.19 -0.11 1.56
ATianfeng A -0.26 -0.60 -2.54 -1.10 1.04 2.76 -1.29
13AGuangkang 13A 0.43 -4.29 5.98 6.77 -1.73 -0.11 -1.23
AGufeng A -0.26 -4.88 6.95 8.82 0.74 -5.37 -2.2
18ARong 18A -0.01 8.39 -7.28 -5.90 0.44 1.25 3.80
I -32A 0.15 1.61 -4.88 -4.46 -0.29 1.59 -0.63
YRI1577 -0.68 0.15 2.53 3.14 -0.75 -1.68 -0.36
YR2292 -2.78 4.57 -0.24 -4.99 -0.84 1.40 6.24
YR3003 -1.45 4.94 -13.13 -10.90 1.39 4.67 -2.65
YR4245 3.48 -4.21 4.71 6.23 0.85 -2.62 -1.45
YR7633 1.43 -5.44 6.13 6.53 -0.65 -1.76 -1.77
2.3
. 30 F1 3.
° A/YR7633 (12.78)
(7.93) . (2.94) . (16.12) . (6.19) (-1.92)
( -6.77) .
I -32A I -32A/7 YR2292 N
17.61 6.58 21.19 I -32A/YR1577 -5.60 -5.91 -5.79
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Tab.3 Relative effect values of SCA of agronomic characters of 30 combinations

/em /% /g /g
Combination PL EPN SN FN SSR GW GYP
A/YRI1577 QuanfengA/YR1577 0.74 1.77 3.17 11.24 2.48 -2.70 7.17
A/YR2292 QuanfengA /YR2292 1.85 -7.81 -3.22 -27.62 -0.89 3.91 -9.17
A/YR3003 QuanfengA /YR3003 -4.73 5.82 -12.11 -9.60 -3.97 3.91 -7.86
A/YR4245 QuanfengA /YR4245 -5.49 -2.71 -0.62 9.86 4.30 1.64 3.67
A/YR7633QuanfengA / YR7633 7.63 2.94 12.78 16.12 -1.92 -6.77 6.19
A/YRI1577 TianfengA/YR1577 0.51 13.19 -7.84 -12.09 -3.75 -0.66 4.76
A/YR2292 TianfengA /YR2292 -1.78 -4.49 -0.13 -4.15 -7.25 0.04 -20.62
A/YR3003 TianfengA /YR3003 5.53 -10.02 7.10 7.87 1.47 5.07 5.63
A/YR4245 TianfengA /YR4245 -2.66 12.02 -8.74 -2.53 8.31 -3.87 9.97
A/YR7633 TianfengA /YR7633 -1.61 -10.70 9.62 10.90 1.23 -0.58 0.25
13A/YRI1577 Guangkangl3A/YR1577 -5.81 5.82 0.65 -4.85 -3.68 5.23 0.65
13A/YR2292 Guangkangl3A/YR2292 2.54 2.87 4.30 17.73 5.78 -6.91 11.71
13A/YR3003 Guangkangl3A/YR3003 8.16 -6.71 -6.12 -11.49 -3.46 0.76 -13.20
13A/YR4245 Guangkangl3A/YR4245 0.03 -12.66 12.65 14.79 3.41 -5.66 -4.53
13A/YR7633 Guangkangl3A/YR7633 -4.92 10. 67 -11.49 -16.17 -2.04 6.57 5.36
A/YRI1577 GufengA/YRI1577 2.76 -9.06 -2.99 -0.47 3.57 3.19 -6.65
A/YR2292 GufengA/YR2292 -6.90 3.09 -3.25 0.64 -0.09 0.62 0.69
A/YR3003 GufengA/YR3003 -1.10 -3.54 7.73 9.02 2.28 -5.43 2.50
A/YR4245 GufengA /YR4245 5.47 15.93 -6.34 -12.76 -5.35 3.38 8.98
A/YR7633 GufengA/YR7633 -0.23 -6.42 4.85 3.57 -0.41 -1.76 -5.51
18 A/YRI1577 Rongl8A/YR1577 5.01 -6.12 2.23 2.19 1.30 0.85 -0.13
18A/YR2292 Rongl8A/YR2292 -0.40 -11.27 8.01 15.74 3.68 -4.24 -3.80
18A/YR3003 Rongl8A/YR3003 -2.22 5.31 9.19 9.80 2.16 -4.25 11.80
18A/YR4245 Rongl8A/YR4245 -0.66 7.54 -4.59 -11.93 -7.09 3.43 -1.64
18 A/YR7633 Rongl8A/YR7633 -1.73 4.63 -14.83 -15.80 -0.06 4.21 -6.22
II -32A/YR1577 -3.22 -5.60 4.78 3.98 0.08 -5.91 -5.79
I -32A/YR2292 4.69 17.61 -5.70 -2.33 -1.22 6.58 21.19
I -32A/YR3003 -5.64 9.14 -5.78 -5.60 1.52 -0.06 1.12
II -32A/YR4245 3.31 -20.03 7.63 2.57 -3.58 1.07 -16.45
II -32A/YR7633 0.86 -1.12 -0.93 1.38 3.20 -1.68 -0.07

4

Tab.4 Genotypical variance and the contribution ratio for the agronomic characters

Genotypical variance /% Contribution ratio
Traits Ve, Vi Virs Ve Vo IV Vio IV, Vs

/em PL 0.15 0.00 1.36 9.80 9.80 0.00 90.20
EPN 0.02 0.00 0.34 4.80 4.81 0.00 95.20

SN 193.13 74.23 91.17 74.57 53.87 20.71 25.43

FN 84.65 6.98 293.92 23.76 21.96 1.81 76.24

/% SSR 0.00 0.00 6.86 0.00 0.00 0.00 100. 00

/g GW 0.36 0.23 0.87 40.47 24. 66 15.82 59.53

/g GYP 0.00 0.00 9.44 0.00 0.00 0.00 100. 00

VsV Vorurm Vi N v, Vs

Vior Vi Virx mand V. were stand for variance of male female female x male and the total respectively. Vg and Vs were

stand for genotypical variance of GCA and SCA in total variance respectively.
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Tab.5 The heritability of the agronomic characters
/em 1% /g /g
Heritability PL EPN SN FN SSR GW GYP
/% hg? Generalized heritability 57.89 14.79 31.91 32.57 48.43 37.37 23.56
1% h\? Restricted heritability 5.67 0.71 23.80 7.74 0.00 59.53 0.00
3
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