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Yield of new CMS line JWS803A and its combining ability
of nitrogen use efficiency

ZHANG Ling, YANG Guo-tao, XIE Chong-hua,CHEN Yong-jun

(Rice Research Institute s Southwest University of Science and Technology s Mianyang ,Sichuan 621000 ,China)

Abstract: [Objective] The research studied the yields of the different hybrid rice parents and the com-
bining ability of nitrogen use efficiency. [Method) The JW803A 5 male-sterile lines(803A, G46A, Zhens-
han97A, [[-32A) and 5 r-line(Mianhui 2040, Fuhui 311, Shuhui 527, Minghui 63, Fuhui 838) were selected
by the way of 5X5 incomplete diallel cross design,and analysis was done on the outputs of the different hy-
brid combinations and the combining ability of nitrogen efficiency. [Result] The correlation coefficient of
the nitrogen use efficiency, the nitrogen harvest index and the output respectively was 0. 869 and 0. 900,
reaching an extremely remarkable level. Taking the output and the nitrogen use efficiency as goal,803A,
JW803A and Shuhui 527 all belonged to the I parents,the JW803A/Shuhui 527 output superiority was the
strongest with a good nitrogen absorption rate. [Conclusion] Combining high ability parents is most likely
to obtain superior combination.
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Table 1  Variance analysis for combing ability in the variations of NUE and NHI and grain yield
5 5t T 7o 4 Grain Yield FEFHRE NUE AR WO NHI
Source of variation SRit): S J5 % FA SRit): S J5 % F{i SRit): S T3 % F{d
df MS F Value df MS F Value df MS F Value

X 4 Reptition 2 1.52 0.001 2 4.01 0.11 2 1.02 0.05
#f 4 Combination 24 2 716.52 160. 43" * 24 100. 44 33.86" * 24 53. 84 26,10~
REREEE)A 3524.13 17.71" 4 75.05 12.02% " 4 59. 65 12.01" "
WE R (XAR)IR 1 106. 95 5.56" 4 32.70 5.247"* 4 27.94 5.63"*
FEACXALA AXR 16 198.72 5.83" 16 14.75 2.15 16 4.97 2,417
%% Error 50 16. 93 — 50 2.97 - 50 2.06 -

e RRTE 0. 05 KFEZEFEFE. x » FRTE0. 01 KF2EFEE., TR,

Note; * Correlation is significant at the 0. 05 level.

* % Correlation is significant at the 0. 01 level. The same in the next table.
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Table 2 GCA and SCA effetals of the hybrid rice combination
o N SCA
f:fx A W 63 ik 838 1k 2040 Witk 311 B 527 GCA
Minghui 63 Fuhui 838 Mianhui 2040 Fuhui 311 Shuhui 527

il 97A Zhenshan 97A 0.75 —1.20 —0.98 2.25 —0.82 —1.90
803A —2.42 —2.29 1. 25 —0.38 3.84 3.79
bk s JW803A —3.06 —0.38 1. 10 —1.14 3.48 6.28
Grain yield G46A 2.56 1.93 —0. 87 —1.61 —2.01 —4.48
M-32A 2.16 1.95 —0.50 0. 89 —4.49 —3.68

GCA —3.74 —2.02 2.24 0.18 3. 34
23l 97A Zhenshan 97A 0.13 —0.32 0. 49 0. 06 —0. 37 —0.53
803A —0.28 —0.31 —0.33 0.08 0. 84 0. 65
HERIA TW803A —0.48 0.08 —0.45 0.09 0.87 0.93
ﬁ[[}}:l:: G46A 0.45 0.27 0.15 —0. 20 —0.67 —0. 44
M-32A 0.18 —0.42 0. 14 —0.03 0.13 —0.62

GCA —0.45 —0.17 0. 29 —0.37 0.70
2l 97A Zhenshan 97A 0.05 0.15 0. 00 —0.01 —0.19 —0.55
803A 0.02 —0. 34 —0.09 0.01 0.41 0. 64
Rk JW803A —0.40 —0.46 0.07 —0.20 0. 98 0.77
i‘}'Hﬁ; G46A 0.10 0.19 0.16 0.07 —0.52 —0.54
M-32A 0.23 0.46 —0. 14 0.13 —0.69 —0.33

GCA —0.45 —0.43 0. 34 0.01 0. 54
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Table 3 Phenotypic correlation coefficient between grain yield and N-use efficiency
5 b7 K z%ffjﬁt/ ) f‘ﬁi§1 ?ﬁ i_ 7@5‘5@%@( B /E?*'JFH ﬁ%qﬁlﬁ
Index Panicle length pikelets/ Seed-setting 1000 grain Panicles/ Grain Yield 5&$‘ iR
panicl rate weigh plant NUE NHI
f# K Panicle length 1
T %5 BB Spikelets/ panicl 0.209 1
25523 Seed-settingrate —0.042 —0.019 1
FB T 1000-grainweigh 0.305 —0.575% * 0.031 1
%R Panicles/plant —0.196 —0. 111 0. 340 —0. 365 1
477/ Grain yield 0. 380 0.400" 0.449* —0.122 0.092 1
REM AR NUE 0.471" 0.351 0.408" 0.082 0.128 0.869"* 1
A E IS E NHI 0.443" 0.333 0.433* —0.012 —0.037 0.900* * 0.796" " 1
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Table 4 SCA the O4x and the type of parent
Pid DR & RS
. A Grain yield NUE A NHI
o FARRA AT FORRL A FAA FARA  FAA
197 % HrfE 5 2% J175 % Wl o2k H107 % il 532
Oir Type of Parent Oir Type of Parent Oir Type of Parent
23l 97A Zhenshan 97A 2.17 v 0.12 I\ 0.01 v
803A 6. 88 1 0. 25 I 0.07 Il
JW803A 6. 04 1 0. 26 I 0. 34 1
G46A 4.42 11 0.20 Il 0.09 v
I-32A 7.42 11 0.06 I 0.19 I
W% 63 Minghui 63 6.75 il 0. 14 Il 0. 06 I
YK 838 Fuhui 838 3.59 il 0. 26 Il 0.15 i}
284K 2040 Mianhui 2040 1.18 il 0.15 I 0.01 1l
WK 311 Fuhui 311 2.47 il 0.02 I\ 0.02 I\
#j K 527 Shuhui 527 12.95 1 0.33 1 0.48 1
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