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Genetic Analysis of Yield Traits in F, Generation of Xinliang 52xMeiyin-251 Hybrid Combination
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Abstract Xinliang 52, a grain sorghum cultivar, was crossed with Meiyin-251,a Sudanese grass strain.Quantitative genetic analysis of the pan-
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icle length, panicle weight, 100-grain weight and shelling rate of F, population were carried out by the method of principal-polygenic analysis,
and the optimum genetic model was obtained.Results showed that panicle length accorded with Model A_0 and was a quantitative genetic trait
controlled by micro-effective polygenes.Panicle weight, 100-grain weight and shelling rate all accorded with Model B_1,and were controlled by
two pairs of major genes.It belonged to additive-dominant-epistatic mixed genetic model.The heritability of the main gene was 66.81% ,40.37%
and 89.11% ,respectively ,which indicated that the heritability of ear weight and shell percentage was higher,which was less affected by envi-
ronmental factors and stable heredity ;the heritability of 100-grain weight was lower, which indicated that the trait was susceptible to environ-
mental impact and needed to be bred in higher generations.Through the measurement and data analysis of yield traits and the estimation of heri-

tability of main genes of each trait,it could provide references for sorghum breeding in the future.
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Table 1 Correlation analysis of yield traits of F, population
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Table 2 Statistical analysis of yield characters of F, population
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Table 3 The likelihood maximum and AIC value of the genetic models of sorghum ear length,eat weight,100-grain weight and shelling rate

F# K Ear length T4 Ear weight H ki E 100-grain weight #56% Shelling rate

R BRI BAMAE ¢ BB BRI ALC
Model Likelihood AIC Vﬁ';e Likelihood AIC Vﬁe Likelihood AIC Vllﬁue Likelihood AIC Vilﬁue
maximum maximum maximum maximum

model A_0 —1215.07629 243415259 -1977.38940 3958.778 81  —-279.346 86  562.693 73  —1997.47742 3 998.954 83
model A_l ~1214.656 98 243731397 -1950.32690 3908.653 81  -279.347 84  566.69568  —1997.469 85 4 000.939 70
model A_2 -1215.078 36 2436.156 74 —1977.39575 3960.791 50  -279.35034  564.700 68  —1971.12524 3 950.250 49
model A_3 -1215.081 18 243816235 ~-1977.390 63 396278125 -279.35080  566.701 59  —1997.481 20 4 002.962 40
model A_4 -1214.656 86 243731372 -1950.32690 3 908.653 81  —279.347 08 566.694 15  —1978.828 37 3 965.656 74
model B_1 121423193 2448.463 87 —1938.868 41 389773682  —269.322 85 558.64569  —1941.93652 3 903.873 05
model B_2 —1214.65723 244131445 -1946.19153 390438306 -279.347 44  570.694 80 1971125 12 3954.250 24
model B_3 -1215.080 93 2438.161 87 -1977.39587 396279175 -279.35077  566.701 54  —1972.939 82 3 953.879 64
model B_4 -1215.07739 243615479 -1977.39331 3960.786 62  -279.35150  564.70300  —1997.47253 4 000.945 07
model B_5 -1215.08228 2438.164 55 —1977.39087 396278174 -279.35156  566.703 13  —1997.481 93 4 002.963 87
model B_6 —1215.08227 2436.16455 —1977.39099 3 960.781 98  —279.351 65 564.703 31  —1997.481 93 4 000.963 87
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Fig.1 Frequency distribution of yield traits of F, population
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Table 4 Fitness test of alternative models for sorghum yield traits
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Yield character Model ! 2
FHK Ear length model A_0 0.103(0.748 0) 0.190(0.663 0)
model B_4 0.104(0.747 3) 0.184(0.667 9)
model A_2 0.104(0.747 3) 0.184(0.667 8)
model B_6 0.105(0.746 3) 0.185(0.667 0)
Tl Ear weight model B_1 0.063(0.802 3) 0.006(0.939 6)
model B_2 0.006(0.937 4) 0.110(0.740 1)
model A_l 0.157(0.691 9) 0.360(0.548 3)
‘ ~ model A_4 0.157(0.692 1) 0.360(0.548 6)
Eﬂgﬁﬁ 100 —grain 46l B_1 0.015(0.902 6) 0.088(0.766 5)
model A_0 0.307(0.579 4) 0.071(0.789 4)
model A_2 0.309(0.578 6) 0.067(0.795 7)
model B_4 0.309(0.578 6) 0.067(0.795 8)
%727 Shelling rate  model B_1 0.002(0.966 3) 0.000(0.992 9)
model A_l 0.042(0.837 8) 0.003(0.958 0)
model B_3 0.025(0.875 3) 0.006(0.937 3)
model B_2 0.042(0.837 8) 0.003(0.958 1)

0.248(0.618 3)
0.220(0.639 2)
0.220(0.639 1)
0.219(0.639 6)
0.445(0.505 0)
1.046(0.306 4)
0.751(0.386 1)
0.750(0.386 6)
2.761(0.096 6)
10.336(0.001 3)
10.156(0.001 4)
10.156(0.001 4)
0.040(0.842 3)
0.339(0.560 5)
0.086(0.769 3)
0.339(0.560 2)

0.102 7(>0.05)
0.102 2(>0.05)
0.102 2(>0.05)
0.102 5(>0.05)
0.072 9(>0.05)
0.044 8(<0.05)
0.071 2(>0.05)
0.071 2(>0.05)
0.095 5(>0.05)
0.355 4(<0.05)
0.351 5(<0.05)
0.351 5(<0.05)
0.013 2(<0.05)
0.145 9(>0.05)
0.118 5(>0.05)
0.145 9(>0.05)

0.036 8(<0.05)
0.036 9( <0.05)
0.036 9(<0.05)
0.036 9( <0.05)
0.034 7(<0.05)
0.030 0( <0.05)
0.025 9(<0.05)
0.025 9( <0.05)
0.042 2( <0.05)
0.055 4(>0.05)
0.055 1(>0.05)
0.055 1(>0.05)
0.019 3(<0.05)
0.041 5(<0.05)
0.046 9(<0.05)
0.041 5(<0.05)
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Table 5 Genetic parameter estimation of sorghum yield traits
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B B-1

Ear weight B-1
ki B-1
100—grain weight B—1
B B-1

Shelling rate B—1

2.776 00 0.406 83 0.406 75

0.091 03 0.090 96 -0.091 03 —0.406 64 —0.406 71 -0.090 95

45.957 99 31.324 12 3.968 46 —8.386 52 0.329 76

59.093 15 18.474 65 17.900 99 —18.244 40 1.820 77 17.872 59 1.82594 -17.751 58 —1.877 55 440.740 0 659.703 0 66.81

0.086 4 0.214 0 40.37

3.968 46 0.32976 18.969 14 2.607 85 648.4100 727.664 0 89.11
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Note : m.Population mean square ;d,.Additive effects of major gene a;d,.Additive effects of major gene b;h,.Dominant effects of major gene a;h,.Dominant

effects of major gene b;i.Additive X additive effects of two major genes;j,, .Additive effects (a) Xdominant effects;j,,.Additive effects (b) Xdominant

effects (a) ;/.Dominant effects X dominant effects of two major genes;&i,g.genetic Variance;Sig.phenotypic Valiance;hi‘g.Heritability
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