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Combining Ability and Cluster Analysis on the Different types

of Cold—-resistant Maize Germplasm
HU Guang—hui'?, WANG Tian—yu? SU Jun',LI Chun—xia', et.al
(1. Institute of Maize Research, Heilongjiang A cademy of A gricultural Sciences, Harbin 150086;

2. Institute of Crop Science; Chinese Academy of A gricultural Sciences, Beijing 10081, China)

Abstract: Eight different cold—resistant inbred lines that were chosen to analyze the combining ability of main a—

gronomy characters on inbred lines, according to Griffing Il design. The results showed that GCA and SCA variance of

plant height, ear height, leaf numbers, ear length, kernels per row, yield per plant, 2 kernels width and volume weight
were extremely significant. The combinations of HR6 x 2001-F32, FR1454 x 2001-F32, Mo17 x FR1454 and HR6 x
HR295 had high yield; Cluster analysis according to the yield of SCA indicated cold—resistant inbred lines belonged to

different germplasm groups, so the cold-resistant maize germplasm could be improved through methods of effective

improvement.
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The parents to make Griffing I combinations

Table 1

FARG ARSI

Parents code Name of inbred Cold-resistant

ESi /3
Pedigree origin
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Table 2 ANOVA for plant and yield traits
7R B st
LSRR FI Plant height Ear height Leaf numbers Ear length Row numbers
Variation source DF
MS F MS F MS ¥ MS F MS F
X 2 2 1191.58 7.57 479.82 9.50 3.19 1.87 1.65 0.62 0.16 0.10
Ab ¥ 35 447783 28.43%k  1302.53 25.79%* 20.26 11.87%* 40.83 15.38%* 8.61 5.58%*
e 2 70 157.49 50.51 1.71 2.65 1.54
ATk otk 2 i 10 A J5 xE
7R B sk
SRR F & Row kernels Yield per plant 2—kernel width 10-kernel thickness Bulk density
Variation source DF
MS F MS F MS F MS F MS F
X 4 2 11.97 0.73 1333.06 1.61 0.06 3.32 4.54 1.06 1019.70  3.08
Ab 35 216.11 13.13%*% 1124831 13.57** 0.14 7.20%* 6.43 1.49% 1481.53  4.48%*
w2 70 16.47 829.10 0.02 4.29 330.93

Tk R 0.05 K225 3 4% R 0.01 KPR RE ., TERF,

Note: * indicates the significant difference at 0.05 levels; ** indicates the significant difference at 0.01 levels. The same as the following tables.
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Table 3 ANOVA for combining ability plant and yield traits

SEAB R B ) GCA 23RS TR E = ) — A~ F 2
R b 228 A FRATE AR Eor 2 Rz FE i
GCA L5~ MR IEA— 2L,

iR - /S T% %1\‘7%} LIPEE S REATHL
Plant height Ear height Leaf numbers Ear length Row numbers
Ttem DF
MS F MS F MS F MS F MS F
GCA 7 247401 47.13** 111253  66.08%** 8.96 47.27%* 24.29 27.45%% 12.19 23.68%*
SCA 28 124726  23.76%* 264.59  15.71%* 0.57 3.02%% 10.94 12.37%* 0.54 1.05
w2 70 52.50 16.84 0.19 0.88 0.51
Tk Hpkr 2 k58 10 i J5 B E
A A Row kernels Yield per plant 2-kernel width 10-kernel thickness Bulk density
Ttem DF
MS F MS F MS F MS F MS F
GCA 2 108.19  19.71%*% 649470  23.50**  0.15 23.57%* 1.12 2.34% 1184.85  10.74%**
SCA 35 62.99 11.48** 3063.12 11.08%*  0.02 3.11%* 0.61 1.29 321.09 2.91%%*
w2 70 5.49 276.37 0.006 4 0.48 110.31
®4 HEHRSFEMNRE GCA K
Table 4 GCA effects of plant and yield traits
FOA B T L3 K AT ek TR 2RI%E 10 4izJ5 i
Parents  Plant height Ear height ~ Leaf Ear length ~ Row Row kernels  Yield per ~ 2-kernel ~ 10-kernel ~ Volume
numbers numbers plant width thickness weight
P1 -2.65 -7.99 -0.16 -0.98 -0.02 -3.09 -16.62 -0.03 -0.37 -2.60
P2 18.94 13.21 1.16 0.99 0.65 2.90 49.66 0.16 -0.09 5.77
P3 16.76 7.53 -0.20 3.05 -1.30 5.28 24.39 0.06 0.77 6.10
P4 -29.50 -20.26 -1.15 -2.27 2.34 -4.76 -24.94 -0.22 0.02 19.07
P5 -2.22 -0.18 0.24 -0.14 -0.69 1.21 -12.99 -0.05 -0.09 -0.47
P6 6.99 7.08 1.05 -0.16 -0.44 1.14 5.85 0.15 -0.10 -13.67
p7 3.79 3.69 0.53 0.22 -0.55 -0.67 -7.07 -0.02 -0.16 9.10E-14
P8 -12.10 -3.07 -1.45 -0.72 0.01 -2.02 -18.28 -0.05 0.02 -14.20
223 H#EL S EIRE SCA 22
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Table 5 SCA effects of plant and yield traits
41 & B R LIPEE Ok IR Rk 2 k58 A E URPRILE)
Combination Plant height Ear height Leaf numbers Ear length Row kernels Yield per plant 2-kernel width Bulk density  Yield heterosis
of mid-parent
12 20.97 4.73 0.76 1.89 4.35 32.55 0.08 19.43 140.42
13 23.15 7.63 0.12 1.67 0.86 13.97 0.03 11.09 130.57
14 20.53 11.20 0.18 0.48 423 6.89 0.00 11.79 56.77
15 10.81 4.57 -0.09 2.58 5.15 19.23 0.11 -3.67 111.41
16 19.04 0.19 -0.13 2.04 4.88 43.56 0.14 12.19 142.89
17 -4.43 0.24 -0.16 -0.83 -1.20 -12.06 -0.02 16.19 53.32
18 38.13 21.34 0.71 4.44 9.05 53.03 0.11 0.06 177.65
23 26.01 13.54 1.02 2.53 6.65 77.95 0.14 -5.27 202.17
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Combination Plant height Ear height Leaf numbers Ear length Row kernels Yield per plant 2-kernel width  Bulk density ~ Yield heterosis
of mid—parent
24 11.16 -2.56 0.42 0.74 0.35 33.24 -0.01 16.43 111.10
25 1.66 3.37 -0.64 1.28 5.16 37.40 0.17 15.96 144.01
26 15.23 16.77 0.88 0.29 0.56 5.94 0.00 -14.51 107.00
27 19.54 10.04 1.41 3.86 7.04 58.80 0.10 7.49 154.74
28 15.99 7.48 -1.39 0.69 1.17 11.19 0.06 0.36 119.73
34 7.23 -4.99 -0.12 1.62 3.53 14.52 -0.01 -4.24 96.43
35 9.40 7.16 0.27 1.50 8.23 37.52 0.06 7.29 160.79
36 2241 17.44 0.80 1.35 7.07 27.71 0.11 -3.51 141.09
37 15.05 5.06 0.10 -0.25 -0.01 19.97 0.02 21.83 123.48
38 13.72 3.71 -0.26 1.52 6.90 25.67 -0.03 -17.97 153.13
45 6.11 1.28 -0.55 0.15 1.26 -5.23 -0.11 14.33 39.83
46 6.45 -4.99 0.75 -0.06 -0.78 -0.38 0.05 9.53 52.43
47 15.76 7.51 -0.39 2.51 3.47 19.65 0.04 17.53 66.95
48 19.99 7.39 0.47 1.45 2.16 13.72 0.16 13.06 70.21
56 25.29 9.38 0.36 0.76 0.58 33.24 0.14 -8.94 128.16
57 24.04 17.43 0.77 0.88 2.28 2.52 0.06 8.06 75.33
58 2.15 2.87 -0.03 1.22 1.19 15.53 -0.02 2.59 112.53
67 22.05 9.94 -0.26 2.06 5.46 19.50 0.06 6.93 97.42
68 11.83 -0.29 0.27 2.56 3.37 9.76 -0.02 -14.21 100.10
78 27.25 12.66 0.24 1.41 3.29 43.93 0.18 0.79 140.06
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Genetic parameters of plant and yield traits

Table 6

PR Traits V, Vo Ve Vi
MW 24535 1194.77 1440.12 157.49
A 69.59 247.75 417.34 50.51
g 1.69 0.38 2.06 1.71
ok 2.67 10.06 12.72 2.65
TEATHL 2.33 0.03 2.36 1.54
(R IR 9.04 57.51 66.55 16.47
Rk 686.32 2786.75 3473.07 829.09
2 k58 0.03 0.01 0.04 0.02
A =& 17275 210.78 383.53 330.93

v 124%) W% V) ViV
1474.93 97.63 16.63 17.04 82.96
434.18 96.13 16.03 16.68 59.37
2.93 70.38 57.30 82.04 18.45
14.04 90.75 19.01 20.99 79.09
2.74 86.14 85.13 98.73 1.27
78.49 84.78 11.51 13.58 86.42
3959.01 87.73 17.34 19.76 80.24
0.05 86.53 57.15 75.00 25.00
628.09 60.99 27.50 45.04 54.96
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Fig.1 The cluster analysis diagram of maize inbred lines
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