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Effect of nitrogen level on combining ability of yield traits of hybrid rice
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(Institute of Rice s Southwest University of Science and Technology sMianyang,Sichuan 621010, China)

Abstract: [Objective) This paper studied the combining ability of hybrid rice parents under different
nitrogen levels to provide theoretical basis for selecting rice parents with high nitrogen utilization efficien-
cy. [Method)] Combining ability and heritability of yield related traits of hybrid rice were analyzed using in-
complete diallel cross of five high combining ability sterile lines (Zhe 8010A, Yixiang 1A,Chuannong 1A,
Gang 46A,and 803A) and six restorers (Chenghui 727, Mianhui 662, Mianhui 4761, Yahui 2115, Lehui 188,
and Yihui 1577). [Result) Sterile lines, restorers and their interaction effects had significant impacts on
yield related traits under different nitrogen levels. Sterile lines had stronger influence than restorers under

normal nitrogen level, while restorers had stronger influence than sterile lines under high and the low nitro-
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gen levels. In particular,Chuannong 1A and Lehui 188 were not sensitive to nitrogen level,and they had the
highest yield combining ability under all nitrogen levels. Gang 46 A and 803 A belonged to the low and medi-
um nitrogen types and they had the highest yield combining ability under low and medium nitrogen levels.
Zhe 8010A and Yixiang 1A were high nitrogen type and they only showed high yield under high nitrogen
level. Zhe 8010A X Chenghui 727 had high specific combining ability (SCA) under normal nitrogen level,
Yixiang 1A X Yahui 2115 had high SCA under low nitrogen level, while 803A X Mianhui 662 had high SCA
under high nitrogen level. The yield traits under low and high nitrogen levels were more easily affected by
environment. Yield traits were affected by the additive effect of parents under normal nitrogen level, and
they were influenced by the environment under low and high nitrogen levels. [Conclusion) The general
combining ability effect of yield traits of parents was not necessarily related to SCA effect of the combina-
tion. Too high or too low nitrogen levels increased the parent non-additive effects,and environment had sig-

nificant effects as well. Therefore, suitable nitrogen levels should be used when breeding combination of

high quality and yield hybrid rice in different ecological regions.
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Table 1 Variance analysis of rice sterile line,restorer and their interaction effects
A DENEN ol ol ok o T oY=
A S o Al L Ui spkdes  Sedue 1000 gain
N-level variation df weight panicle panicle rate weight
W& % Restorer 5 715.15* 7.91 2 684.83 0.02%~ 114.88" *
N AH & Sterile line 4 755.30* 5.16 16 390. 13" * 0.01*~* 55,14+~
#H 4 Sterile line X Restorer 29 398.96* * 4,37 3917.58" " 0.01"* 30. 86" *
WK % Restorer 5 357.72% % 2. 60 4170. 87 0.01" 115,44~
N— K& % Sterile line 4 74.13 0. 74 2 922.40 0.01 50. 37
#H 4 Sterile line X Restorer 29 116.59 " * 2.08" " 2 404.08* " 0.00"* 49. 60" *
W Z % Restorer 5 674. 25 22.60" " 3 056. 14 0.03 124,27
N+ KRE & Sterile line 4 172. 96 2.09 2 596. 81 0.02 68.03"
H 4 Sterile line X Restorer 29 323.82* % 7.11** 2 490,50 * 0.02** 45, 25* *
W, =« "R RIRIREFAE P=0.05 Fl P=0.01 3k BEFKFE. N.N— N+550 % m EH# i 2K ARE KPR EKE. FERR.
Note:* * and * * ” represent significance at the P=0. 05 and P=0. 01 levels,respectively. N,N—,and N+ represent significance at nor-
mal,low and high nitrogen levels.respectively. The same below.
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Table 2 General combining ability of yield traits of rice sterile line and restorer

— —— e o=y
AT Rk e P Sildos Sed e 1 000sin
N-level Parent Grain weight panicle panicle rate weight
Wi 8010A Zhe 8010A —16. 20 4.48 —15.77 0.68 4. 36
‘HA& 1A Yixiang 1A —6.99 2.61 —12.50 —1.21 6.58
JIl4 1A Chuannong 1A 13.11 2.61 3. 86 —3.18 —0. 84
Xl 46 A Gang 46A 4.59 —4.85 3.99 —1.41 —1.83
803A 5.49 —4.85 20.42 5.12 —38.26
N MK 727 Chenghui 727 —11.09 —0.93 —6.10 4.28 1. 28
454K 662 Mianhui 662 —2.32 5.78 —7.74 —0.96 3. 36
#45K 4761 Mianhui 4761 18.53 —4.29 6.38 —2.76 —2.25
FEPK 2115 Yahui 2115 —11.07 —8.77 —1.80 4.68 10. 91
KK 188 Lehui 188 11. 56 0.75 8.21 —6.37 3.22
HAK 1577 Yihui 1577 —5.62 7.46 1.04 1.13 —16.52
Wi 8010A Zhe 8010A —3.00 0. 88 —5.01 1. 35 —1.15
‘H7& 1A Yixiang 1A —5.11 —1.32 —9.11 —1.55 9.25
JII4& 1A Chuannong 1A 2.77 3.09 0. 54 —2.48 —2.70
X] 46 A Gang 46A 1.07 —1.87 4.12 1.78 —2.06
803A 4.27 —0.77 9.45 0. 90 —3.34
N— JMK 727 Chenghui 727 7.14 —1.43 —1.09 0. 10 —1.78
#4662 Mianhui 662 —2.61 3. 86 —6.02 —1.77 0. 64
484K 4761 Mianhui 4761 3.75 —6.06 5.08 —0.46 —0.65
FEMK 2115 Yahui 2115 —7.91 1. 87 —9.51 3.70 0.16
IR 188 Lehui 188 12. 38 4.52 —5.16 —3.71 14. 44
HAK 1577 Yihui 1577 —12.74 —2.76 16. 70 2. 14 —12.81
#i 8010A Zhe 8010A 5.71 1.42 —8.05 4. 80 8.41
‘HA& 1A Yixiang 1A 0.63 4.07 —5.17 —6.38 2.63
JII4& 1A Chuannong 1A 3.55 —1.68 2.17 0.12 1.74
Xl 46 A Gang 46A —8.54 —2.57 5.73 —2.05 —6.81
803A —1.35 —1.24 5.32 3.51 —5.97
N+ JEMK 727 Chenghui 727 1.82 —8.59 2.37 7.38 4. 82
#4662 Mianhui 662 10. 71 7.35 —9.39 —5.87 10. 39
44K 4761 Mianhui 4761 —4.05 —4, 34 7.43 —0.99 —2.79
FEMK 2115 Yahui 2115 8.01 —7.00 —9.16 6. 00 7.01
IR 188 Lehui 188 5.34 16. 39 2.57 —5.38 —3. 84
HAK 1577 Yihui 1577 —21.84 —3.81 6.18 —1.15 —15.59

R3 BEZTKEIOANEATFEERNEHRES NUE
Table 3 SCA effects of yield traits of 30 hybrid rice combinations

PN i TR G
RS Grain weight Effective panicle Seed set rate
Combination
N— N N+ N— N N+ N— N N+

Wi SO10A X K 727 B . B o R B
Zhe 8010A X Chenghui 727 1.22 19. 38 13.21 10. 14 2. 80 8.15 3.46 2.60 1.22
Wi SO10A X 43K 662 - . o o ; / p -
Zhe 8010 A X Mianhui 662 8.22 17.73 4.13 1. 10 6.72 2.83 1. 49 3.09 3.50
Wi SO10A X 28k 4761 e , B I B , -
Zhe 8010 A X Mianhui 4761 6.35 8.11 0. 39 2.21 5.04 12.05 0.57 2.53 0.16
7 8010AX bk 2115 B B L _ B
Zhe 8010A X Yahui 2115 9. 86 8. 04 23.41 3.53 5.04 9.21 0.09 2.28 0.57
U7 8010A X S 1K 188 B B o B
Zhe 8010A X Lehui 188 7.03 5.04 3.92 0. 44 12. 31 14,17 1.75 6.77 4. 71
7 8010AX 1K 1577 B - . o _
Zhe 8010A X Yihui 1577 3.54 6.76 10. 39 14. 33 8. 40 6.02 6.05 2.45 2.03
HAE TAX MK 727 . - _ _ S
Yixiang 1A X Chenghui 727 7.99 3.39 14.58 5.29 1. 87 2.83 5.83 2.75 5.08
=1 234
HA LAX G 662 —8.99 14.93 12. 82 —6.62 9. 14 —2.48 —2.13 1.61 —10.93

Yixiang 1A X Mianhui 662
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& 3(&) Continued table 3
PN . e ] AR ) R
Conbination srain weight Effective panicle Seed set rate
N— N N+ N— N N+ N— N N+
Efﬂi??j@%?&iﬁ}ul 1761 —4. 64 —24. 46 6. 89 —6.62 —0.37 3.90 2.20 —1.02 12.23
gi{i;\?Aﬂzﬁ;%f}}jfZ]ls 14. 50 —19.23 —24.67 —1.32 —12.69 —6.73 1.97 1.18 —0.45
Efdigfgﬂip{i;}ii 188 —3.34 9.39 —9.99 19. 18 0.19 4.43 4.25 1.73 6.06
;HgfaiQ?Aﬁ;%iLi?7l577 —5.51 15.97 0. 37 —9.92 1.87 —1.95 —0.48 —0.75 —11.99
gLﬁiir{l\O?}(gﬂ?lz_{;iienghui 797 10. 31 —2.50 5.56 1. 19 7.46 —7.35 3.50 4. 34 —3.45
éillﬁlr{rﬁ)fgé%]‘[j"\x;?\/zﬁanhui 662 —7.11 1.80 —43.54 —1.10 3.54 —4.69 1. 96 1. 87 —6.46
glhﬁirﬁ)jggﬁi‘%;ﬁ;nhui 1761 —6.65 —12. 40 12.76 5.51 —3.17 1. 68 —2.53 —5.83 0. 04
QLﬁiiﬁ%Aﬁji’hm o115 1.90 21.66  5.70 7.50  —1.49  17.63  —0.77 —1.79  —0.85
éll}ﬁlr{rﬁ)fgﬁ‘[j\)‘(;?ihul 188 5.20 —20.91 10. 00 —5.07 —2.61 4. 87 —4.98 —3.16 8. 49
é[lhﬁii)jgﬁ;?;;’i;m 1577 —3.65 12. 36 9.52 —11.03 —3.73 —12.13 2.81 4,57 2.24
Qﬁiii?&g%hzi;hui 797 —13.29 —4.89 2.81 —0.77 —4. 66 6.82 —0.31 —2.72 4. 00
?a;gi?ji‘?\(ﬂgizhul 662 3.38 —13.81 10. 22 0.55 —2.99 —6.47 0.28 0.70 3.83
?aié??ii‘?\z/[:iilm 1761 —8.12 17.91 —14.84 0.55 —6.90 2.57 —1.34 1.59 —12.42
?aigﬁ?Aﬂg%azhll}iSleS 3.31 2.99 6.09 5.84 17.16 —38.06 —1.04 —0.01 —1.94
léjdiz/l?A/q;VﬁJhi? 188 9.25 13.20 —0.47 —6.73 —9.14 0.44 0.39 3.93 8.63
?ﬁiZﬁ?A%%i%}i??S77 5.46 —15.40 —3.82 0.55 6.53 4.69 2.02 —3.49 —2.10
Sggﬁiﬁtﬁ;ﬁ; 797 —3.79 —15.38 —9.75 1.43 —7.46 —10.45 —0.83 —1.47 —4.40
28;??%1‘?1:1?12662 4. 50 14. 80 24. 64 6.06 —2.99 10. 81 —1.61 —1.08 10.07
Sggiiiﬁ;tjﬁﬁzfiigl 13.05 10.85 —5.21 2.76 15. 49 3. 90 2.24 2.74 0. 31
ggzﬁii&a‘ixmzlzllir) —9.85 2.62 —10.53 —8.49 —8.02 —12.05 —0.07 —1.66 2.67
Zggﬁii‘fi}}fgg —4.08 —6.72 —3.46 —7.83 —0.75 4,43 —1.41 4.26 —18.47
B0SAXFK 1577 0.16 —6.17 4.31 6.06 3.73 3. 37 1.69 —2.78 9.82

803A X Yihui 1577
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Table 4 Contribution ratio and heritability of sterile line,restorer and their

interaction to different traits of F, generation %
ﬁ?\ﬁgsjz E;{}l\t Vi :;:/M)/ Ve /Vr Vo /Vr Ve /Vr Hy, HY

7= Grain weight 42.82 22.48 20. 34 57.18 92. 44 39.59

AL Effective panicle 32.78 24.59 8.19 67.22 60. 47 19. 82

N TR % Spikelets panicle 62. 34 4.51 57.82 37. 66 90. 97 56.71
4E 5% Seed set rate 66.67 44, 44 22.22 33.33 84. 05 57.10

FkiJE & 1 000-grain weight 88. 84 64. 36 24. 48 11.16 90. 58 80. 47

r= i Grain weight 55. 64 54. 20 1. 44 44, 36 68.13 37.91

A B Effective panicle 5.00 5.00 0. 00 95.00 37.96 1. 90

N— HUR AL Spikelets panicle 29. 45 21. 29 8.16 70. 55 68. 93 20. 30
455903 Seed set rate 60. 00 40. 00 20. 00 40. 00 40. 74 25.32

T 1 000-grain weight 45.49 38.69 6. 80 54.51 59. 30 26.97

72 hE Grain weight 23.68 23.68 0. 00 76.32 97.07 22.99

£ BB Effective panicle 55.70 55.70 0. 00 44. 30 62.31 34.71

N+ R Spikelets panicle 12. 36 9.45 2.91 87. 64 34,47 4,26
2552 % Seed set rate 25.00 17.19 7.81 75.00 92.49 23.36

TR i 1 000-grain weight 65.18 47. 24 17.94 34. 82 71. 84 46. 83

H Ve Ve Ve Vi Gl E R E R ABTR AT RGKE R EAERMF 752,

“H, A HL 753 B33 7 St ) St A1

2
Note:Vp;,Vp2 . Vpiz,and V1 represent significance at the variance of restorer,sterile line, sterile line X restorer,and F; ,respectively. Hy and

H_ represent significance at the broad-sense heritability and narrow-sense heritability respectively.
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