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Evaluating Breeding Potential of 10 Maize Inbred Lines to

Improve an Elite Chinese Maize Hybrid Huayu11
ZHANG Hao', DU Lei', YU Chang—ping’, XIN Wang—sen', MA Ke—jun', LIU Yong—zhong'
(1. Huazhong Agricultural University, Wuhan 430070;
2. Shiyan Academy of Agricultural Sciences, Shiyan 442000, China)
Abstract: To evaluate the breeding potential of 10 inbred lines for improving the elite hybrid variety Huayul1,

a set of single—cross hybrids and three—cross hybrids were developed using these 10 inbred lines with the parents of

Huayull. As a result, direct evaluation based on single—cross testing was not desirable for identifying breeding po-

tential of these lines. By contrast, it is more superior to exploit the breeding potential of these lines that identified
semi—exotic germplasm crossed with the parents of Huayull. Meanwhile, lines HZ127IM, PHVA9, LH38, Zheng58,
M54, Recovered B73, M5972 and PHG29 could be used to improve the yield and ear height of Huayull. These

lines were also useful for broadening of the basic germplasm in the mountain regions in Southwest China.
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Table 1  Variance analysis of single—cross hybrids
7B S ofe H iy A
Source of variance DF Yield Ear height
X 4 2 2.88 0.67
oo 3 33.2%% 4.87*
H 225 9 9.79% 24.64%%
ESZLd 1 116.07%* 533.34%
VSRR 27 2.95%% 1.57
Ho < S e 6.76% 5.33%*
FI 22 Zx g5 p 9 6.19%% 483+
Ho i x [ 22 F xS 27 4.55% 1.70%

TE R ER R F B o0 BIFORTE0.05 .0.01 KT T i, TR,

Note: The data in the table is F value; * and ** represent significant differences at P=0.05 and P=0.01 level, respectively. The same below.
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Table 2 Difference of grain yield and ear height for single—cross hybrids

e g 7= (1/hm?) HFRIEH(%) AL (cm) HFRIEH (%)

Material Tester Yield Over-standard heterosis Ear height Over-standard heterosis
M54 Q736 8.00 —31.75 ** 112.48 ~28.88%:*
PHO9B 0736 8.61 —26.55 ** 114.56 =27.57%%*
HZ127IM Q736 11.22 -4.27 146.88 -7.13
M5972 Q736 10.50 -10.43 * 129.02 —18.42%*
PHG29 0736 8.68 =25.97 #** 111.60 —29.44s%
PHVA9 Q736 8.21 —29.94 113.57 —28.19%*
LH38 Q736 9.08 —22.5] ** 112.98 —28.56%*
PHG71 Q736 7.60 —35.14 ** 126.22 —20.19%*
Recovered B73 Q736 8.20 -30.04 ** 128.69 ~18.63%*
#5558 0736 8.32 =29.05 #** 109.44 -30.80%*
M54 Q1 10.67 -8.96 * 139.44 -11.83*
PHO9B Q1 11.25 -3.99 150.78 -4.66
HZ127IM Q1 10.34 —11.78 #* 173.72 9.84*
M5972 Q1 11.46 -2.21 142.33 -10.01%*
PHG29 Q1 9.50 —18.95 ** 145.97 =7.70
PHVA9 Q1 9.18 —21.71 ** 147.27 -6.88
LH38 Q1 10.72 -8.50 * 127.98 ~19.08**
PHG71 Q1 10.00 —14.68 ** 149.01 -5.78
Recovered B73 Q1 9.75 ~16.80 ** 163.94 3.66
FR 58 Q1 10.32 -11.96 ** 136.64 -13.60%*
fEF 11(CK) 11.72 158.15
LSDyo 0.72 9.04
LSDoos 0.55 11.96
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Table 3 General combining ability(GCA) of yield of 10 inbred lines

BA — RS T 5% KF 1964 B 7K
Inbred line GCA Significant difference at P=0.05 Significant difference at P=0.01
M5972 1.40 a A
HZ1271IM 1.20 A
PHO9B 0.35 b AB
LH38 0.32 be AB
M54 -0.25 bed BCD
*B58 -0.26 bed BCD
PHG29 -0.49 cd BCD
B73 -0.60 d BCD
PHG71 -0.78 d CD
PHVA9 -0.89 d D

x4 01 BTHEGTENES WM MBIRALE 2T

Table 4 Analysis of combining ability and over—standard heterosis of 20 single—cross hybrids

A FHRBCE T AR —BECS T DR —R i & ISV Ve TEFRILE (%) fE %
Single—cross hybrid SCA GCA of line GCA of tester TCA Over—standard heterosis Rank
M5972%Q1 -0.26 1.40 0.74 1.88 -2.21 1
PHO9BxQ1 0.58 0.35 0.74 1.67 -3.99 2
HZ127IMxQ736 1.18 1.20 -0.74 1.64 -4.27 3
LH38%Q1 0.08 0.32 0.74 1.14 -8.50% 4
M54xQ1 0.60 -0.25 0.74 1.09 -8.96* 5
M5972xQ736 0.26 1.40 -0.74 0.92 -10.43* 6
HZ127IMxQ1 -1.18 1.20 0.74 0.76 —11.78%* 7
#58%Q1 0.26 -0.26 0.74 0.74 -11.96%* 8
PHG71xQ1 0.46 -0.78 0.74 0.42 —-14.68** 9
Recovered B73xQ1 0.04 -0.61 0.74 0.17 -16.80%** 10
PHG29%Q1 -0.33 -0.49 0.74 -0.08 —-18.95%* 11
PHVA9%Q1 -0.26 -0.89 0.74 -0.40 —21.71%* 12
LH38%Q736 -0.08 0.32 -0.74 -0.50 —22.51%* 13
PHG29%Q736 0.33 -0.49 -0.74 -0.90 -25.97%* 14
PHO09BxQ736 -0.58 0.35 -0.74 -0.97 —26.55%* 15
FB58%xQ736 -0.26 -0.26 -0.74 -1.26 =-29.05%* 16
PHVA9%Q736 0.26 -0.89 -0.74 -1.37 —29.94%* 17
Recovered B73xQ736 -0.04 -0.61 -0.74 -1.38 =30.04%* 18
M54xQ736 -0.60 -0.25 -0.74 -1.58 -31.75%* 19
PHG71%Q736 -0.46 -0.78 -0.74 -1.98 —-35.14%* 20
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Table 5 Variance analysis of three—way cross hybrids

AR Frih it P
Source of variance DF Yield Ear height

X 4 2 0.97 0.48
Hoos 180.28%* 45.74%
H 22 & 9 6.85%% 13.25%
UL Sedk 1 2.41%% 1.90%
HSXF 22 & 27 6.67* 77.40%%
b S g A 3 5.61% 3.32%
38 F il g6 o 9 2,92 2.01%
Hb S x2S F <UD 27 2,12 1.13
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Table 6  Difference of grain yield and ear height for three—way cross hybrids

ok T 774 (t/hm?) AR H(%) FEAL G (cm) PRI SA(%)

Material Tester Yield Over—standard heterosis Ear height Over-standard heterosis
M54xQ736 Q1 12.02 -2.64 149.70 0.93
PH09BxQ736 Q1 10.77 -12.76%* 149.21 0.60
HZ127IMxQ736 Q1 12.02 -2.66 174.48 17.63%**
M5972xQ736 Q1 12.00 -2.84 146.76 -1.05
PHG29%Q736 Q1 11.53 -6.61 146.30 -1.37
PHVA9%(Q736 Q1 11.85 -4.06 143.17 -3.48
LH38xQ736 Q1 12.16 -1.53 144.47 -2.60
PHG71xQ736 Q1 10.16 =-17.70%* 144.23 -2.76
Recovered B73xQ736 Q1 11.52 -6.68* 155.10 4.57
#558%Q736 Q1 12.02 -2.63 143.73 -3.10
M54%xQ1 Q736 11.47 =7.07* 131.04 -11.65%*
PHO09BxQ1 Q736 11.27 -8.74% 135.26 -8.81%*
HZ127IMxQ1 Q736 13.47 9.10%* 155.28 4.69
M5972%Q1 Q736 11.90 -3.61 140.48 -5.29
PHG29%Q1 Q736 10.99 —-11.00%* 143.33 -3.37
PHVA9%Q1 Q736 12.66 2.57 136.68 =7.85%%*
LH38%Q1 Q736 12.07 -2.25 133.07 —-10.29%*
PHG71xQ1 Q736 11.27 -8.71* 136.56 ~7.93*
Recovered B73xQ1 Q736 12.02 -2.66 136.65 ~7.87*
H58%Q1 Q736 12.14 -1.64 123.83 -16.52%*
12 E 11(CK) 12.35 148.33
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