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Analysis of cytoplasmic effects on combining ability
of yield of hybrid rice

YANG Guo-tao, XIE Chong-hua, L1 Hai-qing, HU Yun-gao,
CHEN Yong-jun,ZHANG Ling

(Institute of Rice , Southwest University of Science and Technology ,Mianyang sSichuan 621010, China)

Abstract: [Objective) Study on cytoplasmic effects of combining ability of yield traits of different hy-
brid rice aimed to provide the basis for the use of diversity in hybrid cytoplasm. [Method) Using three-line
hybrid rice maintain line 803B which is of high-quality and high combining ability as the nuclear donor,five
high combining ability restorer lines were selected, five kinds of sterile cytoplasm on hybrid rice produc-
tion,seed set,spike length,number of effective panicles, panicle grain number, grain weight and other yield-
related traits combining ability effects compared,and the genetic contribution of different cytoplasm on the
hybrid F, analyzed. [Result) The results show that cytoplasmic effects on production, effective ear, ear
length and grain weight differed significantly and very significantly, but no significant effect on spkelets
panicle and seed set percentage was observed. Interaction between cytoplasm and restorer had the largest
contribution to yield. JW-cytoplasmic had a high yield GCA values,and special combining ability effect val-
ue. JW803A/Shuhui527 had the maximum yield. [Conclusion) Hybrid rice new cytoplasm JW has high pro-
duction of general combining ability effects,and further exploration of and utilization of JW cytoplasm on
breeding high-yield hybrid rice combinations and rich genetic diversity of hybrid rice has important practical

significance.
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Table 1  Effect of rice sterile lines,restorer effects and their interaction of variance and combining ability analysis of variance
5 5 R IR i s AL MK THERLEL g9 b
Source of df'x Grain Effective Panicle Spkelets Seed set 1 000-grain
variation - weight panicle length panicle percentage weight

& Reptition 2 558. 04 0.19 1.07 1. 82 0.15 0.11

it i Cytoplasm 4 845. 40" % 3.61%" 2.91* 207.58 4. 64 1.19*~

VK& % Restorer 4 2 988.13** 43,217 27.76% 4 000,59 * 72,447 17.09**
=1

EﬂﬁﬁXV}—(E% 16 1239.32*~ 1. 04 1.13 186. 31" 5.68" 0.64**

Cytoplasm X Restorer

PR2% Error 50 333. 06 0.43 1.57 80. 41 2.01 0. 16

W%, % x 743 FRR P=0.05 F10.01 i EKF-,

Note:“ % , * * "represents significance at the P=0. 05 and 0. 01 levels, respectively.
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Table 2 General combining ability of yield traits of rice cytoplasm and restorer

i P ESIS R % s T

P%jrfit (F};fn Effft?fj%ﬁicle PZniLc\le g})lfél?eat[s Seueir it lq;(f(/)i}:}gﬁrin
weight length panicle percentage weight
Al 0.526 8 3.1885 —1.422 8 —2.499 6 0.042 8 0.183 4
A2 2.122 8 3.566 1 1.644 8 2.244°5 —0.411 1 1.618 6
A3 —0.295 5 —0.705 8 0.2417 1.621 5 0.409 8 —1.270 9
A4 —1.2725 —1.448 7 1.448 7 0.577 2 —0.752 9 0.006 3
A5 —1.0815 —4.600 0 —1.912 4 —1.943 6 0.711 4 —0.537 4
R1 2.5379 —8.432 4 2.8107 10.194 7 —1.502 1 6.139 4
R2 0.808 4 —6.042 6 4.883 9 5.353 2 —1.4950 0.739 8
R3 —4.0019 12.0357 0.727 9 —6.488 6 —0.644 2 —1.903 1
R4 1.697 0 13.540 1 —8.357 9 —12.661 3 4.109 3 —4.868 5
R5 —1.041 4 —11.100 8 —0.064 6 3.602 0 —0.468 0 —0.107 5
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Table 3 SCA effects of different cross yields

PR Pt A ik AR S TR
Combination Grain weight Effective panicle Panicle length Spkelets panicle Seed set 1 OOOfgram

percentage weight
AIR1 3.104 4 —0.1300 2.0659 0.103 3 0.973 1 —0.840 9
A1R2 0.561 5 —0.3839 —2.526 2 —0.3659 1.226 7 3.610 3
A1R3 —2.397 5 0.482 9 0.570 4 4.559 8 —1.112 2 —1.112 8
AIR4 —0.825 2 —1.3930 0.101 0 0.071 1 0.606 6 —2.162 4
AIR5 —0.443 1 1.424 0 —0.2110 —4.368 3 —1.694 3 0.505 8
A2R1 3.300 2 3.590 9 —0.090 0 5.141 1 1.935 1 0.720 8
A2R2 3.440 1 —4.680 5 —1.697 4 —2.142 5 —1.284 8 —2.194 0
A2R3 —5.2520 0.953 4 1.050 7 —5.655 4 0.902 3 1.239 3
A2R4 1.174 0 0.842 0 0.738 2 6.517 9 —0.543 7 1.232 9
A2R5 —2.662 3 —0.705 8 —0.001 5 —3.8611 —1.009 0 —0.999 0
A3R1 —2.126 5 2.1917 —4,405 3 —1.992 4 —0.734 0 0.404 7
A3R2 —2.2387 0.916 3 2.279°5 —1.398 9 —1.414 8 —0.423 6
A3R3 8.767 9 3.640 4 1.070 8 2.696 5 1.723 2 0.859 9
A3R4 —4.958 6 —5.200 6 —0.770 4 2.362 7 —0.528 0 —0.663 9
A3R5 0.5559 —1.547 8 1.825 4 —1.667 9 0.9537 —0.177 0
A4R1 —2.107 3 1.263 0 2.464 2 —0.1321 —0.786 3 —0.082 2
A4R2 —3.056 7 0.730 6 —0.209 8 1.372 4 0.588 3 —1.3531
A4R3 0. 306 8 1.783 1 —1.861 1 —0.379 1 —2.307 2 —1.8715
A4R4 3.115 7 —0.185 7 2.509 5 —2.3333 1.065 4 3.0855
A4R5 1.741 5 —3.590 9 —2.902 8 1.472 1 1.439 7 0.221 3
A5R1 —2.170 8 —6.915 6 —0.034 8 —3.119 9 —1.3879 —0.202 3
A5R2 1.293 8 3.417 5 2.1539 2.5350 0.884 5 0.360 4
A5R3 —1.425 2 —6.859 8 —0.830 8 —1.2218 0.793 9 0.885 2
A5R4 1.494 1 5.937 3 —2.578 2 —6.618 4 —0.600 4 —1.492 2
A5R5 0.808 0 4.420 5 1.289 8 8.425 2 0.309 9 0.448 9
brifE2: SE 2.997 2 3.2509 1.629 4 3.577 4 1.178 7 1.408 9

x4 FHIXABIARLAEGTFENREE
Table 4 Yield differences of hybrid rice combination
A Parent R1 R2 R3 R4 R5

Al 575.97 A 552.80 AB 510.65 B 550.09 A 537.31 A

A2 585.69 A 577.07 A 503.82 B 569.60 A 533.93 A

A3 543.13 B 533.14 B 566.76 A 523.21 B 538.27 A

A4 537.94 B 523.41 B 515.56 B 561.71 A 539.40 A

A5 538.63 B 548.04 AB 507.20 B 553.95 A 535.37 A

TE < [7) 5B 5 bn AN 7] RS 5 B 25 2308 22 5k I 25 K P (P<<0. 05)

Note: Data followed by different letters in a column indicate significant difference within 0. 05 level.
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Table 5 Contribution ratio of the male,female and their interaction to the total variance of the characters in F; hybrids

P IR Trait A% Vs Vpiz ((V\;}I;‘{/:Z)/ V(IV;P;% V(IV)P;”/A ‘;Y)m/z%
7= Grain weight —26.2614 116.586 9 302.087 7 23.02 —6.69 29.71 76.98
A FERL Effective panicle 0.171 0 2.8115 0.203 2 93.62 5.37 88. 25 6.38
K Panicle length 0.116 0 1.780 2 —0.144 3 108. 24 6.62 101. 61 —8.24
TR %L Spkelets panicle —19.4258 154.130 7 123.432 7 52.18 —7.53 59.71 47.82
455 % Seed set percentage —0.387 8 2.457 4 3.440 5 37.56 —7.04 44. 60 62. 44
T-kiFiHE 1 000-grain weight —0.0419 0.711 1 0.499 1 57.28 —3.58 60. 86 42.72

Ve Ve Ve fil Vi (Ve =V + Ve, + Vi) 0 B R R KE RS WE REAEKR F AT 2%,

Note:Vpy»Vpy,Vpiz and Vi (Vi =Vp; +Vp, +Vpip) were expressed as cytoplasmic, male, cytoplasmic X male and F; total variance, respec-

tively.
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