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Mixed Major-gene plus Polygenes Inheritance Analysis for Resistance in Soybean
to Bean Pyralid ( Lamprosema indicata Fabricius)
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Abstract ; The bean pyralid ( Lamprosema indicata Fabricius)is one of main leaf-feeding insect species in Nanjing area. The
inheritance for resistance of soybean to bean pyralid may provide the foundation for its mechanisms, coarse and fine mapping
of quantitative trait loci (QTL) ,breeding of resistance and marker assisted selection to leaf-feeding insects. Therefore , joint
segregation analysis of P, ,F, ,P, and F, populations derived from a cross between Lishuizhongzihuang and Nannong 493-1
in soybean was used to study the inheritance in this article. Each plant of the four populations mentioned above was further
examined for its resistance to natural population of bean pyralid in the field according to its defoliation percentage per plant
in 2006. There was no difference in the F, populations of the original and reciprocal crosses,so that there was no maternal
effect and the two F, populations were incorporated in the joint segregation analysis. The results indicated that the resistance
was controlled by two additive- dominant- epistatic major- genes plus polygenes , major- gene heritability is 62. 93% , and the
interaction between the two major genes was also detected. Therefore, soybean resistance to bean pyralid accords with two
major genes plus polygenes and is similar to that of dissimilarity leaf- feeding insect species.
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Table 1  Frequency distributions for resistance of soybean to bean pyralid for parents,F, and F,

populations derived from the cross between Lishuizhongzihuang and Nannong 493- 1

AL BARRIM F 45125 3R Defoliation percentage per plant _ R
Generation 0- 0.10 - 0.20 - 0.30 - 0.40 - 0.50 - 0.60 - 0.70 - 0.80 - 0.90 - ! !

P1 37 15 7 16 17 0 1 0.24 0.0342

P2 1 3 96 0.99 0.0012

F1 2 2 3 0.86 0.0045

7¥2 14 38 35 27 39 41 24 30 9 0.48 0.0613

FF2 11 34 32 35 25 47 31 24 16 0.51 0.0622
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Table 2 Genetic models and their Akaike’s information criterion

(AIC) values in the joint segregation analysis
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Table 3 Tests for goodness- of-fit for genetic models E and E-1
17 Model U12 U22 U32 nW2 Dn

E P 0(0.9967) 4.282(0.0385) 68.774(0) 1.6400( <0.05) 0.1976( <0.05)

P2 0(0.9905) 0.130(0.7183) 2.218(0.1364) 0.0947( >0.05) 0.2407( >0.05)

F1 0.636(0.4252) 1.031(0.3100) 51.108(0) 5.3695( <0.05) 0.4515( <0.05)

P2 0.025(0.8750) 0.011(0.9174) 0.038(0.8459) 0.0501( >0.05) 0.0245( >0.05)

E-1 Pl 0.018(0.8942) 4.523(0.0334) 63.863(0) 1.5563( <0.05) 0.1982( <0.05)

P2 3.100(0.0783) 2.468(0.1162) 0.286(0.5929) 0.3893( >0.05) 0.4527( >0.05)

F1 1.034(0.3093) 0.626(0.4289) 50.441(0) 5.4047( <0.05) 0.4578( <0.05)

P2 0.081(0.7757) 0.097(0.7549) 0.021(0.8848) 0.0727( >0.05) 0.0265( >0.05)
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Table 4  Estimates of genetic parameters under genetic models E and E-1 for resistance of soybean to bean pyralid

BB il Estimates — B il Estimates —HEH i Estimates
1st- order parameter E E-1 1st order parameter E E-1 2nd-order parameter E E-1
m(m; ) 40. 58 44.41 hy 3.10 -12.56 o 253.9750 253.9750
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d, -13.96  -4.76 ! 6.46 36.42 h2 (%) 62.93 61.67
d, -3.106  4.76 [h] 16. 99 h? (%) 0. 00 0. 00
h, -3.655  -22.01 [d] -30.56
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