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Abstract: In this study, GCA(general combining ability) and SCA(special combining ability) of 8 improved Lan—
caster maize lines and 4 widely used inbreds in China were analyzed in a diallel cross experiment. The results showed
that the variances of general combining ability(GCA) and special combining ability(SCA) of plant height, ear height,
stem diameter, tassel main axis length and tassel branch number were significant at P < 0.01 level. The inbred lines
N305, N575, N583, Ji853, Dan340 and Dan988 had higher grain yield. The total combining ability of N575 x
Dan340 was the highest, thus was the best cross. Lines N575, N583 and N305 were better inbred lines compared with
other inbred lines tested, and the grain yields of any cross between paternals were higher. Correlation analysis of
plant—type characters indicated that the plant height was significantly positively correlated with the ear height and the
tassel main axis length, and the ear height had greater relevance to the stem diameter.
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Table 1  GCA opposite effect values of 5 plant—type characters in 13 inbred lines

EEES B & T
Inbred lines Plant height Ear height
N128 0.008 -0.016
N154 0.068 -0.008
N196 0.008 -0.018
N234 -0.091 -0.024
N305 -0.168 -0.034
N327 0.176 0.144
N575 0.056 0.012
N583 -0.055 -0.054
7 853 0.050 0.052
(8605-2 -0.003 -0.006
# 58 -0.071 -0.006
T} 340 0.073 0.015
JF 988 -0.048 -0.055

ENve HERE I TERE I AL
Stem diameter Tassel length Tassel branch
-0.083 -0.016 2.045
-0.125 -0.032 2.225
0.035 0.029 -1.435
0.117 -0.048 1.605
-0.057 0.008 -1.195
0.039 0.027 -0.415
0.027 0.031 -0.895
0.049 0.000 -1.935
0.020 -0.008 1.459
0.002 0.007 -0.780
0.035 -0.031 -0.743
-0.111 0.033 -1.493
0.054 -0.002 1.520
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Table 2 SCA opposite effect values of 5 plant—type characters in 40 crosses

i Bhom OB EER MK MERESM M5 RO BB EEAR MR MEREOMEC
Crosses Plant Ear Stem Tassel Tassel Crosses Plant Ear Stem Tassel Tassel
height height  diameter  length branch height height diameter  length branch
N128 x 7 853 -0.056  -0.068 -0.038 0.008 -1.295 || N305 x ¢ 58 0.001 -0.032  -0.059 0.007 1.183
N154 x 7% 853 0.054 0.063 0.034  -0.016 -0.575 || N327 x *t 58 0.007  -0.070 0.025 0.008 -1.198
N196 x 7% 853 -0.026  -0.076 0.224  -0.016 -0.115 || N575x ¥ 58  -0.003  -0.078 0.007 -0.006 1.183
N234 x 7% 853 0.032  -0.060 0.082 0.010 -0.355 || N583 x B 58 0.117 0.048 -0.055 -0.005 0.222
N305 x 7% 853 0.170  -0.040  -0.214  -0.006 -0.755 || N128x f}340  0.121  -0.031 -0.087 -0.003  -19.308
N327 x i 853 -0.044 0.092 0.190  -0.004 2.665 || N154x f}340 -0.109 -0.069  -0.075 0.023 -1.188
N575 x 7 853 -0.004 0.145 -0.078 -0.018 0.445 || N196 x #4340  0.101  -0.009 0.075 0.003 0.673
N583 x 7 853 -0.124  -0.050  -0.200 0.042 -0.015 || N234x 77340 -0.081 0.037 -0.077 -0.001 -0.467
N128 x C8605-2  0.067 0.020  -0.010  -0.027 -0.720 || N305x #4340 -0.073 0.017 0.047 -0.007 0.232
N154 x C8605-2 -0.023  -0.068 0.132 0.019 -0.200 || N327x#}340  0.103 0.069  -0.139  -0.005 0.953
N196 x C8605-2 -0.033  -0.038 -0.099 0.009 0.560 || N575x 7340 -0.047 0.021 0.153 0.001 0.433
N234 x C8605-2  0.026  -0.062  -0.091 -0.005 -0.580 || N583x#}340 -0.017 -0.033 0.261 -0.009 -0.328
N305 x C8605-2 —0.077 0.058 0.023 -0.001 0.520 || N128x }988 -0.108  -0.001 0.028 0.002 2.380
N327 x C8605-2  0.009 0.020 0.038 0.001 0.340 || N154xJ+988  0.072 0.091 -0.100  -0.002 3.000
N575 x C8605-2  0.019  -0.038 -0.041 0.017 -0.380 || N196 x #4988  0.032 0.091 0.010 0.008 -1.540
N583 x C8605-2  0.010 0.108 0.047 -0.013 0.460 || N234x 1988  0.051 0.057 0.068 -0.006 2.120
N128 x £B 58 -0.025 0.080 0.107 0.021 -0.058 || N305xJ}988 -0.022  -0.003 0.202 0.008 -1.180
N154 x # 58 0.005  -0.008 0.009  -0.024 -1.038 || N327x £} 988 -0.076  -0.111 -0.114 0.000 -2.760
N196 x %R 58 -0.075 0.032  -0.051 -0.004 0423 || N575x 71988  0.034 -0.049  -0.042 0.006 -0.340
N234 x %R 58 -0.027 0.028 0.017 0.003 -0.717 | N583x £} 988  0.015 -0.073 -0.054  -0.014 -0.340
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Table 3 Genetic parameter estimation of plant—type characters

AN Ty 22 Ay 22 TR r 7% — FAIRTC 5 7 s e SLigtl )y
Characters Additional Non-additional ~ Environmental (%) (%) (%) (%)
variance variance variance GCA SCA General heredity ~ Special heredity
/=1 0.066 8 0.1135 0.004 9 70.21 29.79 96.43 52.16
AT = 0.048 7 0.068 7 0.000 9 73.93 26.06 98.00 57.48
ENr 0.054 1 0.249 4 0.001 0 46.44 53.56 98.89 29.91
SIS 0.005 8 0.004 8 0.000 4 82.81 17.20 91.27 64.49
HEREAIRL 29.866 0 33.2800 0.8344 78.21 21.79 96.54 61.99
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Table 4 TCA of grain yield at first 10 and last 10 hybrids

FF 5 FALHE By A LA Py x P, FEIRIL G T1 sy Vil 7 (kg/hm?)
Code Hybrid combination ~ Female parent GCA  Male parent GCA P, x P, SCA Total combining ability Yields
1 N575 x 4 340 761.603 434.857 1 435.945 2 632.405 12 154.970
2 N575 x 1+ 988 761.603 31.760 220.972 1014.336 10 536.900
3 N583 x 1 340 61.376 434.857 265.102 761.336 10 283.900
4 N305 x C8605-2 23.477 -476.335 1 090.864 638.006 10 165.570
5 N583 x 7% 853 61.376 196.424 280.455 538.255 10 060.770
36 N154 x #f 58 -357.978 -186.707 -256.779 -801.464 8721.100
37 N154 x C8605-2 -357.978 -476.335 -49.218 -883.531 8639.033
38 N583 x K5 58 61.376 -186.707 -836.634 -961.965 8 560.600
39 N234 x C8605-2 -31.937 -476.335 -454.259 -962.531 8560.033
40 N196 x F} 340 -102.852 434.857 -1494.97 -1 162.960 8 359.600
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