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Combining Ability of Grain Filling Rate in Maize
YAN Shu—qin, SU Jun, LI Chun—xia, GONG Shi—shen, et al.
(Maize Research Department of Heilongjiang A cademy of A gricultural Sciences, Harbin 150086, China)

Abstract: Nine inbred lines were used to mating crosses by Griffing's design 2 ,the combining ability of grain
filling ,the correlation with yield were analyzed. The main results are discussed in the following: The significant differ—
ences of combining ability of grain filling were observed among inbred lines in the four stages of grain filling. There
were also have significant differences in the same inbred line and hybrid among the four stages of grain filling, inbred
HR705 was lower in all of the four stages. Inhbred Mo17 had lower combining ability at the stage | and stage 1T, but
having higher combining ability at the stage lll and stage IV. The combining ability of inbred HR11 was higher in the
first 3 stages and lower in the last stage. Inbred Huangzaosi had higher combining ability in all of the four stages. In—
bred HR304 had higher combining ability in the first 2 stages and lower combining ability in the later stages. The
combining ability of inbred Dan340 was lower at the stage | and higher at other stages. The combining ability of inbred
HR112 was higher in all of the four stages. The combining ability of inbred K10 was lower at the stage I and stage II,
higher at the stage Il and stage IV. Inbred HR106 had lower combining ability in all of the four stages. The special
combining ability of filling rate was higher in the lines with higher general combining ability of filling rate. There were
also many hybrids with higher special combining ability but the general combining ability of their parents was lower.
We should pay much attention tospecial combining ability in the breeding.
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Table 1 Inbred lines name and general origin
5 Code £ K% Name AIESOR T General or origin

1 HR705 Jik 9x H 330
2 Mol7 187-2 x C103
3 HR11 (Mo17 x fi] 11) x Mol17
4 B Y IR ESS
5 HR304 WL PO R
6 7340 R 9 x HFEEAK
7 HR112 & H S AL
8 K10 (K 3x5003)x £ 3
9 HR106 R 14 x4 441
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Table 2 Anova for grain filling

I LA )5 2% WRETT FAiE
Filling stage  Genetic type variance Environment variance  F value
55 1 HERI 0.157 0.005 33.96%*
5 T HEH ) 0.181 0.023 7.85%
A5 M) 0.243 0.008 30,54
55 IV HEH ) 0.171 0.020 841

11 Fops=1.57, Foo=1.903% % 53 FRRTE 5% %K 1) i 4k
TR,
Note: Fop=1.57, Fop=1.90;*and** indicate the significant at 5% and

1% level respectively. The same as the following tables.
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Table 3 Anova for the combining ability of grain filling

HEAZ A Filling stage g Project J7% Variance F{H F value

51 R GCA 0.066 42 89+
SCA 0.049 31.97%*
1R 0.002

o T GCA 0.053 6.90%
SCA 0.062 8.07*
RZE 0.008

55 MVESR A GCA 0.084 31.67%*
SCA 0.080 30.29%*
1R 0.003

IV GCA 0.077 15.09%%
SCA 0.035 6.93%*
R2E 0.005
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Table 4  Relative effect of general combining ability of grain filling

AR 55 1R o5 1R 5 M) SR IV IR
Inbred code I stage filling rate 11 stage filling rate 111 stage filling rate 1V stage filling rate
1 -0.100%* -0.084* —0.083% -0.109%*

2 -0.002 -0.011 0.051%* 0.008

3 0.038* 0.007 0.021 -0.022

4 0.058% 0.075% 0.030 -0.018

5 -0.029 -0.029 0.032 0.040

6 —0.044%*%* 0.028 0.123 0.114**

7 0.028 0.030 0.063%* 0.130**

8 0.145%* 0.099%: -0.087%x* -0.098%*

9 —0.094%3 -0.116%* -0.150%* -0.045
LSDys=0.033 LSDys=0.074 LSDys=0.044 LSDy=0.060
LSDy,=0.044 L.SDy,=0.09 LSDg=0.058 LSD:=0.080
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Table 5 Relative effect of special combining ability for grain filling, yield per plant and heterosis mid—parent value

EilEy O DRSO 58 IR R 55 I WIS R 4 IV IR Al k() FEAE R (%)
Combination I stage filling rate I stage filling rate Il stage filling rate IV stage filling rate ~ Yield per plant ~ Heterosis mid—parent value
1x2 0.193%** 0.183 0.170%* 0.132 228.9 125.5
1x3 0.172%* 0.144* 0.279%* -0.032 170.0 74.4
1x4 0.082 0.035 0.332%%* 0.076 217.9 96.3
Ix5 -0.035 0.160 0.322% 0.066 209.6 102.5
1x6 0.041 0.103 0.2247# 0.030 230.0 100.6
1x7 -0.012 0.084 0.093 0.216%* 226.5 88.1
1x8 0.158%* -0.005 -0.127* 0.134 173.7 80.9
1x9 0.047 -0.018 -0.103 -0.152 140.5 38.8
2x3 -0.270 -0.172 -0.244%%* -0.125 177.2 68.8
2x4 0.167%* 0.369%* 0.316%* 0.262%%* 277.0 133.8
2x5 0.184%%* -0.150 0.212%* 0.184* 245.0 120.7
2x6 0.076 0.246%* 0.121* 0.021 268.0 119.4
2x7 0.024 0.118 0.200%* 0.179% 253.0 97.8
2x8 0.020 0.096 0.100 0.014 225.0 117.4
2x9 0.020 -0.079 -0.203%* -0.118 121.2 11.4
3x4 0.034 -0.123 -0.004 -0.069 199.9 74.6
3x5 0.269%* 0.335%* 0.215%* 0.172% 246.4 130.3
3x6 0.093 0.165 0.230%* 0.278%** 225.6 90.9
3x7 0.074 0.073 0.213%* 0.111 241.7 95.1
3x8 0.131%* 0.209%* 0.213%* 0.130 231.1 112.1
3x9 —-0.031 0.095 0.029 -0.159 152.0 45.1
4x5 —0.143%* -0.191 -0.296%** -0.218%* 200.5 61.0
4x6 -0.101 0.077 0.091 0.148 271.9 108.5
4x7 0.481%* 0.355%: 0.154%* -0.082 256.8 117.3

4x8 0.167%* -0.011 0.320%* 0.138 194.2 64.2
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3R 5 Continued 5
H A O DRSO 55 ISR O 55 I ISR 4 IV ISR g™ ik (y) PR (%)
Combination I stage filling rate I stage filling rate Il stage filling rate IV stage filling rate ~ Yield per plant ~ Heterosis mid—parent value
4x9 0.029 0.370%* -0.203%%* 0.140 230.9 80.4
5x6 0.086 0.115 0.143* 0.165% 255.6 112.1
5x7 0.197%* 0.206 -0.140%* 0.025 249.4 100.9
5x8 -0.041 -0.088 -0.104 -0.164* 194.8 38.1
5x9 0.110%* 0.231* 0.252%% 0.279%* 248.8 103.3
6x7 0.069 -0.128 0.022 0.067 2774 119.2
6x8 -0.005 0.176 —0.210%* -0.143 221.5 81.0
6x9 0.167%* 0.094 0.315%* 0.088 260.2 122.0
7x8 -0.037 -0.049 0.081 -0.001 207.6 69.6
7x9 0.003 -0.110 0.188** 0.167* 219.4 112.5
8x9 0.368%* 0.313%* 0.261%* 0.167* 237.4 119.3
LSDys=0.088 LSDs=0.197 LSDgs=0.115 LSDgs=0.159
LSDyy=0.117 LSD=0.260 LSDyu=0.153 LSDyy=0.210
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