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Genetic Model Analysis on Resistance of cv. Dongnong L0 to Race 3 of Soy—
bean Cyst Nematode
WU De-peng ZHAO Yue SHENG Bi-han LIU Bing HAN Ying-peng ZHAO Xue LI Wen-bin

( Key Laboratory of Soybean Biology in Chinese Ministry of Education/Key Laboratory of Soybean Biology and Breeding ( Genetics) of Chinese Agriculture
Ministry / Agronomy College of Northeast Agricultural University Harbin 150030 China)

Abstract: Soybean cultivar Dongnong L0 was resistant to many soybean cyst nematode ( SCN) races such as the race 1 3
4 and 14. In order to mine the resistance loci of soybean Dongnong 1.0 three recombinant inbred line ( RIL) population
were constructed by using Dongnong 140 as common male parent and using the susceptible varieties ( cultivars) Heinong 37
Suinong 10 and Suinong 14 as the female parents and were advanced by single-seed-descent. Resistance identification of SCN
resistance to three populations was carried out by acid magenta dying method and the analysis of the genetic model of the SCN
resistance were conducted by using main gene and multi gene mixed genetic model methods. This study provide a theoretical
foundation for the cultivation of high resistant of SCN race 3 soybean varieties to choose the right breeding methods.
Keywords: Soybean Cyst Nematode; Genetic analysis; Genetic model
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I RIL + =0.98 = -0.13)
Table 1 Mixed inheritance models of major gene ( 1) .
plus polygene for RIL population

Number of major

Serial Model Model code
gene locus
1 0 0OMG
2 1 1MGA
3 2 - 2MG-AI
4 2 2MG-A
5 2 2MGEA
6 2 2MG-Dominance I
7 2 2MG-Recessive |
8 2 2MG-Additive
9 2 2MG-Complementary
10 2 2MG-Duplicate
11 2 2MG-nhibiting
12 3 - 3MG-AIL
13 3 3MG-A
14 3 3MG-CEA
15 3 3MG-PEA
16 4 - 4MG-AI
17 4 4MGA
18 4 4MG-CEA
19 4 4MG-EEA
20 4 4MGEEEA

I = Interaction; E = Equal; C = Completely; P = Partly.

2
2.1 SCN 3
a: 37 x L40 ;b 10 x L40
o 37 x L0 37 e l4x 140 ;asbee
L40 79.3 0.5 L0 37. 10 .
(1P) 140 14
37 L40 a: RIL derived from the cross of Heinong 37 and Dongnong L-40;
b: RIL derived from the cross of Suinong 10 and Dongnong L40; ¢: RIL
SCN 3 derived from the cross of Suinong 14 and Dongnong L40; The white ar—
row denoted the Dongnong L0 and black arrow denoted Heinong 37
L0 Suinong 10 and Suinong 14 in a b and ¢ respectively.
; 10 x 1 3
L40 10 .40 Fig. 1 The distribution of Female index among
70.07  1.56 L0 the three RILs
10 o
45.63 0~155.61;  14x 22 3% L0 RIL 3
L0 14 L0
72.55  1.46 140 B
14 o 3 3
47.02 0 ~147.53. AlC
SCN 3 B AlC
37 x L0 ( =0.08 = o 3
-0.09); 10 x L0 ( =0.95 ( 3o
=-0.11); 14 x L0 ( = 37 % L40 RIL

0.98 = -0.13); 14 x L0 ( AlC 2
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37 x L40
2MG-Complementary 2 + o
2 2
(iab)  45.111 1
0.570 5.
2 37 x L40 SCN 3

Table 2 Optimum inheritance models of resistance
to SCN race 3 for the population derived from the

(iab)  14.370 4
0.375 7.

3 10 x L40 SCN 3

Table 3 Optimum inheritance models of resistance
to SCN race 3 for the population derived from

the cross of Suinong 10 and Dongnong L0

10 x LH0
Suinong 10 x Dongnong L.-40

cross of Heinong 37 and Dongnong L0 Genetic model AIC
37 x L40 Log_Max_Likelihood_Value AIC value
Heinong 37 x Dongnong L-40 0OMG -666.234 1336. 468
Genetic model AL IMG-A ~663. 415 1332. 831
Log_Max_Likelihood_Value AIC value ZMG-AI - 663. 454 1336. 908
2MGA -663.416 1334. 832
oOMG —-372.803 749. 6057
2MG-EA —-662. 065 1330. 130
IMGA ~372.801 751.6018 2MG-Dominancel -663. 434 1334. 868
ZMGAIL ~366. 661 743. 3226 2MGRecessivel —663. 402 1334. 804
ZMGA —372.801 753. 6029 2MG-Additive ~659. 146 1326. 293
2MGEA -372.801 751. 6028 2MG-Complementary —-666. 149 1338. 298
2MG-Dominancel -372.801 753. 6019 2MG-Duplicate —-666. 238 1338. 476
2MG-Recessivel —-366. 661 741. 3226 2MGHnhibiting —666. 238 1338. 476
2MG-Additive —-366. 661 741. 3225 3MG-AI -657. 851 1333. 701
2MG-Complementary -366. 661 739. 3225 3MGA -6063. 421 1336. 842
2MG-Duplicate ~372. 800 751. 6001 3MG-CEA —655.011 1316.022
2MGAnhibiting ~372. 800 751. 6001 3MGPEA —662. 044 1332. 089
3MG-AL ~363.752 745. 5035 SMEA - 063415 1338. 829
4MG-CEA —655.301 1316. 601
3MGA -372. 802 755. 6033
. 4MGEEA -662. 053 1332. 107
3MG-CEA -372. 801 751. 6023 AMG-EEEA —665. 036 1338072
3MG-PEA -372. 802 753. 6035
4MG-A -372.799 757.5983 4 14 x L0 SCN'3
4MG-CEA ~372. 802 751. 6040
AMGFEA _372. 802 753, 6036 Table 4 Optimum inheritance models of resistance to SCN
AMG-EEEA ~371.752 751. 5033 race 3 for the population Suinong 14 x Dongnong L.-0
2.3 10 X L40 RIL 14 x L0
3 Suinong 14 x Dongnong L0
5 3 3 Genetic model AIC
Log_Max_Likelihood_Value AIC value
° 0OMG —545. 647 1095. 295
10 X L-40 RIL 1MGA —545. 649 1097. 298
AIC 2MG-AI -543.117 1096. 234
3 : 10 % .40 2MG-A —545. 650 1099. 300
3MG-CEA 3 n 2MG+EA —545. 650 1097. 300
2MG-Dominancel —545. 649 1099. 298
- 3 2MG-Recessivel -543. 118 1094. 237
11,718 1 11.718 1 11.718 1 2MG-Additive -543.117 1094. 234
0.838 3 2MG-Complementary -543.118 1092. 236
( 5) . 2MG-Duplicate —545. 647 1097. 294
2MG-nhibiting —545. 647 1097. 294
2.4 14 x L0 RIL 3 3MG-AIL -542. 634 1103. 267
3MGA —545. 650 1101. 301
14 x .40 RIL 3MG-CEA ~545.651 1097. 302
AIC 4 3MG-PEA —545. 651 1099. 302
4AMG-A —545. 645 1103. 291
14 x L0 4MG-CEA —545.652 1097. 303
2MG-Complementary 2 + 4AMGEEA -545. 651 1099. 301
. 2 2 4MG-EEEA —545. 108 1098. 216
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53

Table 5 Analysis of the best models and genetic parameters for the three populations

37 x L0 10 x L40 14 x L0
Popalations Heinong 37 x Suinong 10 x Suinong 14 x
Dongnong L0 Dongnong L0 Dongnong L0
Genetic model 2MG-Complementary 3MG-CEA 2MG-Complementary
M 80. 6130 45.1627 57.0978
Ist order d( da) - 11.7178 -
parameter db - 11.7178 -
de - 11.7178 -
dd - - _
fab(i") 451111 - 14. 3704
ad - - -
ibe - - -
ibd - - -
icd - - -
iabe - - -
2nd order parameter Major-Gene Var 1035. 825 329.2599 152. 2715
Heritability( Major-Gene) 0. 5705 0. 8383 0.3757
3
QTL
23 1~5
rhgl <rhg2 rhg3 rhg4 . Cqscn003 ( ) o
3 rhgl 10 L40
rhgd % % 035373 3
3 SCN348. 3MG-CEA 3 .
10 70. 07 37(79.3)
14(72.55) 37 14 10
o 3
L40 SCN QTL
37. 10 . 14 o
3 L40
o + 2 3
37 14 L40
3 L40 3
2MG-Complementary 2 3
7 37 L0 RIL

SCN 3 3
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