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Analysis of Genetic Effects on Kernel Traits in
Maize (Zea mays L.)

LI Yu-ling', ZHANG Ze-min, XU Zi-chengE-XI Zhang-ying
( 1. Agronomy Department of Henan Agricultural University, Zhengzhou 450002; 2. Agronomy Department of
Luoyang Agricultural College, Luoyang 471003£€hina)

AbstractEThe embryo, endosperm and cytoplasm effects of seven seed traits were studied by genetic model
for diploid embryo and triploid endosperm plant seeds using five inbreds and their Fy, F,, BC; and BC, genera-
tions. The estimates of genetic variance components indicated that the inheritance of all other kernel traits
was controlled by the four effects except kernel width. The 100-kernel weight was mainly controlled by en-
dosperm and maternal effects , and kernel length was controlled by the maternal effects , while endosperm conr-
rolled kernel width and kernel thickness. Except the significant or highly significant covariances between the
endosperm direct additive and maternal additive effects for 100 — kernel weight, all other traits between the em-
bryo or endosperm direct effect and the maternal were not significant. So,maize inbreds could be developed by
direct selection based on materal plants for these traits. S was the best inbred of the improvement for kernel
weight in this study.
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Table 1  Genetic variances and covariances of kernel traits in normal maize

2ty LW, LW LW; LW LC LK LH
Vi 10.7488 " * 11.4223"° 10.0828 " * 10.3411" " 0.0138 0.0000 0.0137" "
Voo 0.0000 0.0000 0.0000 0.0000 0.0241" " 0.0000 0.0000
Vie 10.2069 " 9.8170" 10.6861 " 9.9270" 0.01"" 0.0000 0.0140"
Vbe 45.6479" " 97.6184" " 102.6800 " ° 88.8561 " ° 0.0000 0.1583"" 0.1789 " °
Ve 19.2032" " 28.3540" " 0.0000 6.0496 " 0.0000 0.0206" 0.0000
Vi 47.8627" " 49.5526" " 48.1085" " 46.4253" " 0.0663 "~ 0.0000 0.0582" "
Vo 21.9724" 7 25.9910"~ 30.3253" " 24.3303" " 0.0380" " 0.0114" " 0.0195" "
Cio 0.0875 -0.9732 -2.1634 —-0.9475 -0.0049 0.0000 0.0045
Cpo.p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Cio -19.0772 -19.9414 - 13.5764 - 18.2091 -0.0146 0.0000 -0.0163
Cpo.p 0.0000 0.0000 0.0000 0.0000 0.0521 0.0000 0.0000
Che. s 132.16" " 33.6725"° 40.1051" 34.2177° 0.0000 0.0000 0.0076
Cpe.p 11.7882 36.799%4 0.0000 0.0000 0.0000 -0.0053 0.0000
V. 15.0767 11.5744 9.6295" 11.3072 0.0114" " 0.0116" " 0.0191°
V, 420.635" " 333.444" " 260.242" " 227.3590" " 0.2311" " 0.1912"" 0.2949"
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Table 2 Predicted genetic effects of kernel characters in five inbreds

. LW,
x0%» I
Aoi Aei Dei Ci Ami Dmi Aoi Aei Det Ami Dmi
S - 1.9283 % * -0.3877 1.5781 4.3927°° 3.0812" " -1.3116 -1.8801" " -0.0991 1.0331 4.5634" " 3.56217 7 -1.001
478 1.9646" 0.1362 0.1877 —-0.7981 -3.6563" " —3.0966" " 1.6925" -0.0536 0.4819 -0.5338 -3.4917" " -3.3459""
489 1.5092" " -0.2423 0.0400 -1.9785 -3.5026" " -6.2523"" 1.5412" " -0.2088 -0.2649 -0.7944 —-3.4994" " -6.0233" "
87-1 —-1.6447"" -0.0250 0. 1256 -0.5676 3.2392" " -3.4566" " -1.6628"" -0.0056 0.5908 - 1.7904" 3.3141" 7 -4.0373" "
x03 0.0095 0.5191 0.9434 -1.0488 0.8390 -3.2511 0.3095 0.3674 - 0.6085 - 1.4447 0.1154 -5.2137"
o LW; LC LK
x0%» I
Aoi Aei Dei Ami Dmi Aoi Doi Aei Ami Dmi Dei Ci Dmi
S - 1.0506 0.4986 -0.0948  3.0985" " - 0.4698 0.0444 —-0.0083 0.0040 -0.0807" -0.1141"" 0.0937 0.1092" ~ -0.0456
478 1.3833" " -0.0446 0.3789 -2.8552" 7 —-2.9468" " 0.0576 0.0379 0.0079 -0.0996 -0.0881" " 0.0075 -0.0117 -0.0371
489 1.0855 —-0.4458 -0.3980 -3.0622"" -4.7928"" —-0.0482 -0.0343 —-0.0043 0.0879" —-0.0988" " 0.0429 -0.0629 -0.1308""
87-1 -1.7944" " -0.3133 1.0210 2.9619" " -5.4196" " - 0.0086 -0.0101 -0.0043 0.0086 -0.2445" " -0.0013 - 0.0063 - 0.0069
x03 0.3765 0.3054 -0.7383 -0.1425 -5.6581" " -0.0452 -0.0469" -0.0034 0.0837 -0.1313 -0.0246 -0.0283 -0.0756
LW LH
Aoi Aei Dei Ci Ami Dmi Aol Aei Ami Dmi
-1.6231"" 0.0028 0.8415 4.1793"° 3.2519"° -0.9275 0.0967 0.0575 -0.0783 -0.0003
1.6757 0.0111 0.3509 -0.5351 -3.3287" " -3.1287"" -0.1386 -0.0504" 0.1765 -0.0271
1.3795° -0.2989 -0.2504 -0.9931 -3.3564" " -5.6919"" 0.0584 -0.0027 -0.1222" " 0.0741
-1.6989" " -0.1137 0.5805 —1.4525 3.1701" " -4.3062" " —-0.0039 -0.0039 0.0001 0.1357" "
0.2672 0.3991 -0.7626 - 1.1988 0.2636 - 4.7140 -0.0125 - 0.0005 0.0239 0.1526"~
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Table 3

Heritabilities for kemel characters in normal maize

21Ey LW, LW, LW, LW LC LK LH
ho®  0.3189 0.1014 0.1734 0.1554 0.0281 0.0000 0.0797
hm*®  0.3826 0.1898 0.2868 0.2746 0.2237 0.0000 0.1679
he* 0.0457 0.0085 0.0000 0.0266 0.0000 0.1077 0.0000
RN? 0.7472 0.3762 0.4602 0.4566 0.2518 0.1077 0.2476
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