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Genetic Analysis on Resistance to Soybean Pod Borer by Using Five Generations
Joint Analysis of Mixed Inheritance Model of Major Gene and Polygene
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Abstract: In order to study the genetic rule of the resisitance to soybean pod borer,five generation populations(P, ,P, ,F, ,F,
and F,.; ) came from 1068 ( the susceptible material to soybean pod borer with high yield) and 8004 (the resistant material to
soybean pod borer) were taken as materials to study the genetic rule of the resistance to soybean pod borer by using major gene
and polygene inheritance model. The results showed that the resistance to soybean pod borer was controlled by one major-gene
with additive-dominant effect and polygene with additive-dominance-epistasis effect( Model D-0).
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Table 1 Frequency distribution of percentage of damaged seeds in different generations
B 1% Percentage of damaged seeds/ % BAREL FH .
G ) Total plants Mean/% sD
enerations - _20.0  20.1-30.0 30.140.0 40.1-50.0 50.1-60.0 60.170.0  >70.0  number
P, - - - - 4 7 4 15 64.58 7.86
P, 9 1 6 - - - - 16 20.62 11.25
F, - - 4 4 8 - - 16 47.96 5.52
F, 60 34 16 14 5 - - 129 24.86 13.15
Fas . 8 22 38 34 24 3 129 49.25 11.59
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Table 2 The maximum log likelihood values and AIC valuesof various genetic models

By I ENOE eI AIC fH st AR AR SR(E AIC fH

Model Maximum log likelihood values AIC values Model Maximum log likelihood values AIC values
A-1 —-1180.475 2368.950 D-0 —-1127.988 2275.976
A2 -1142.020 2290. 040 D-1 -1151.886 2319.772
A3 -1251.926 2509. 851 D2 —-1156.025 2326.051
A4 —-1178.046 2362.093 D-3 -1173.782 2361.564
B-1 —-1149.139 2318.278 D4 -1149.343 2312.686
B-2 —-1154.197 2320.393 E-0 -1129.354 2290.708
B-3 —-1141.246 2290.492 E-1 -1133.842 2295. 685
B4 - - E-2 -1202.204 2424.408
B-5 —-1234.347 2476.693 E-3 -1210.032 2436. 065
B-6 - - E4 -1202.204 2418.408
C-0 -1142.491 2304.982 E-5 -1176.796 2369.591
C-1 -1201.040 2416.081 E-6 -1202.204 2418.408
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Table 3 Tests for goodness of model A-2 and D-0
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] Model

1t Generation

Ut

U3

U3

nW?

D

n

A2 P, 0.851(0.356) 0.589(0.443) 0.253(0.615)  0.100( >0.05) 0.170( >0.05)
F, 2.662(0.103) 2.697(0.101) 0.062(0.803)  0.308( >0.05) 0.493( >0.05)
P, 0.001(0.977) 0.360(0.549) 5.238(0.022)  0.196( >0.05) 0.270( >0.05)
F, 115.209(0.000)  80.608(0.000)  32.014(0.000)  12.292( <0.01)  0.468( <0.05)
F,, 32.424(0.000)  22.803(0.000)  8.717(0.003)  3.726( <0.01) 0.266( <0.05)
D-0 P, 0.010(0.920) 0.006(0.939) 0.006(0.936)  0.020( >0.05) 0.087( >0.05)
F, 0.006(0.940) 0.013(0.910) 0.554(0.457)  0.054( >0.05) 0.263( >0.05)
P, 0.044(0.834) 0.378(0.539)  10.704(0.001)  0.295( >0.05) 0.288( >0.05)
F, 1.884(0.170) 1.894(0.169) 0.036(0.850)  0.419( >0.05) 0.102( >0.05)
Fs 1.149(0.284) 1.051(0.305) 0.003(0.960)  0.234( >0.05) 0.106( >0.05)
FE5 N R3S 5 PE RS 56 A A

The number in brackets is the probability of tests for goodness.
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Table 4 Estimate of genetic parameters for percentage of damaged seeds under best-fitted model

N LT3, @ TR0 WAERONAE N ~11. 83,4
SRR, A THOR RO AR By AR 35
RN 47.20% , Z 5L K845 30 20.32%

—kE% fhiHE e S fEIHE Estimate

1** order parameter Estimate 2™ order parameter F, F)s
m, 52.85 8%p 88.39 208.26
m, 59.78 8 mg 20.74 98.29
m 32.35 3% pg 0 42.32
my 31.56 32 67.65 67.65
my 51.46 hmg( % ) 23.46 47.20
d 11.73 hpg(% ) 0 20.32
h -11.83

md b A3 BRI A SR PR IO, | S B Y BR800 5 8% p (8 mg 8 pe I 8% 4 F R Ay 2 BIEP Uy 2 B IE T % R
Jr %W mg(% ) 0P pg(% ) 43 RN ERE I AL SRR 2 L PR L R

m,d and h respectively represent phenotypic mean,major gene additive effect and major gene dominant effect;3%p,5°mg, 8> pg and %, respectively
represent phenotypic variance , major gene variance, polygene variance and environmental variance; h* mg( % ) and h*pg( % ) respectively represent major

gene heritability and polygene heritability.
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