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Abstract: In order to study the genetic mechanism of resistance in development to Soybean Mosaic Virus( SMV ) in soybean
[ Glycine max (L. )Merr. ] ,a recombinant inbred line ( RIL) population consisting of 144 lines derived from Zhongdou No. 29
x Zhongdou No. 32 was inoculated with the SMV strain SC-3. Genetic analysis was conducted by the major gene plus polygene
mixed inheritance model ,and QTLs were detected by composite interval mapping( CIM ) based on the resistance reaction indi-
cated by disease index. The results showed that the inheritance of resistance to strain SC-3 was controlled by two equality-addi-
tive major gene with an additive effect of —9.78 and a heritability of 97.65% for the major genes. Three QTLs were detected
on chromosome 6,10 and 13 respectively, explaining 10. 80% -13.41% of phenotypic variation.
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Table | Maximum likelihood value( MLV )and AIC value of different genetic model

BB KB A BRI A BB AIC f
Model MLV AIC value B Model MLV AIC value B Model MLV AIC value
A-1 -1215.0617 2438. 1235 B-2-8 —3802. 2821 7612.5642 E-24 —8207.8338 16429.6677
A2 —-3802. 2821 7614.5642 B-29 —-3802. 2821 7612.5642 E-2-5 —7318. 6435 14651.287
B-1-1 —-869.6759 1753.3518 C-1 —1215.0652 2440. 1304 E-2-6 —9186.6478 18387.2957
B-1-2 —875.4839 1762.9678 C-2 —-1215.0652 2438.1304 E-2-7 —4352.0684 8716. 1369
B-1-3 —-867.2333 1743. 4666 D-1 —3757.9539 7527.9078 E-2-8 —-4352.2921 8716.5841
B-14 —-5051. 6423 10111.2847 D-2 —-3802.2821 7614.5642 E-29 —-4352.2921 8716.5841
B-1-5 -6601. 1244 13210.2488 E-1-1 -1600.9084 3215.8167 F-1 - -
B-1-6 —841.1599 1690. 3198 E-1-2 —2434.8447 4881. 6894 F-2 - -
B-1-7 —3757.9539 7521.9078 E-1-3 —4925. 6206 9861.2411 F-3 -867.613 1739.226
B-1-8 —-3802.2821 7610. 5642 E-14 —-1646.5768 3301. 1537 F4 -897.7047 1800. 4094
B-1-9 —-3802.2821 7612.5642 E-1-5 —2448. 6084 4909. 2168 G-1 - -
B-2-1 —-928.7981 1869. 5961 E-1-6 —2372.6538 4757.3077 G-2 —2202.9025 4411. 805
B-2-2 —849.7659 1709.5319 E-1-7 —-2198. 8357 4407.6714 G-3 -3039.4115 6084. 8229
B-2-3 —841.1599 1690. 3198 E-1-8 —1957.5533 3925. 1066 G4 —3228.4951 6463.9902
B-24 —-5051. 6423 10113.2847 E-19 —-2198. 8357 4407.6714 H-3 —-894.5337 1773.0674
B-2-5 —-878.254 1766.5079 E-2-1 -10297.5916 20611.1832 I-5 —888.4588 1804.9175
B-2-6 -867.2333 1744. 4666 E2-2 -10297.5916 20609. 1832
B-2-7 —-3802.2821 7612.5642 E-2-3 —6966.9399 13945.8798
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Table 2 Tests for goodness-of-fit in some models
R e #iit&: Statistic
Model  Generation U, U,? U2 nW? Dn
B-16 P, 6.5209(0.0107) 9.2729(0.0023) 5.2464(0.0220) 0.0569(0.05,0.4610)  0.6118(0.05,1.3600)
P, 5.6652(0.0173) 3.3965(0.0653) 3.4095(0.0648) 0.0569(0.05,0.4610) 0.9869(0.05,1.3600)
RIL 124.8621(0.0000)  76.0050(0.0000) 70.6445(0.0000) 0.8161(0.05,0.4610) 0.9592(0.05,1.3600)
B23 P, 8.1211(0.0044)  12.8665(0.0003)  10.9622(0.0009) 0.0401(0.05,0.4610)  0.6523(0.05,1.3600)
P, 1.8488(0.1739) 1.8470(0.1741) 0.0289(0.8649) 0.0401(0.05,0.4610) 0.9454(0.05,1.3600)
RIL 31.8907(0.0000) 33.9982(0.0000) 2.1075(0. 1466) 1.2036(0.05,0.4610) 0.9177(0.05,1.3600)
B-2-2 P, 4.1948(0.0405) 4.7495(0.0293) 0.6163(0.4324) 0.0604(0.05,0.4610) 0.5253(0.05,1.3600)
P, 5.4546(0.0195) 3.2162(0.0729) 3.5038(0.0612) 0.0604(0.05,0.4610) 0.9954(0.05,1.3600)
RIL 121.9088(0.0000)  70.0087(0.0000) 86.3791(0.0000) 0.7294(0.05,0.4610) 0.9777(0.05,1.3600)
F-3 P, 6.6552(0.0099) 9.5499(0.0020) 5.6159(0.0178) 0.0563(0.05,0.4610) 0.6116(0.05,1.3600)
P, 3.8332(0.0502) 2.7539(0.0970) 0.8926(0.3448) 0.0563(0.05,0.4610) 0.9877(0.05,1.3600)
RIL 84.7958(0.0000) 53.0770(0.0000) 42.5448(0.0000) 0.9758(0.05,0.4610) 0.9599(0.05,1.3600)

Py P fUREA RIL UR A AR

P, ,P, : Parents; RIL: Recombinant inbred lines.
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Table 3 Estimates of genetic parameters of disease indexes to SMV in RIL population

—B 28

First order parameter

—HBE

Second order parameter
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Table 4 Mapping QTLs associated with disease index to SMV

0L Yefr ik Fric X ] B AR T EAF X LoD DR JnPERON;
Chromosome Marker interval Distance Confidence interval R%/% Additive effect
qDI-6 6 Satt643 — Sat_402 0.1 2.2 5.96-14.10 3.47 10. 80 7.61
¢DI-10 10 Satt576 — Sat_242 16.5 0.8 56.90-74.40 3.68 10.89 -7.50
¢DI-13 13 Sat_197 - Satt554 2.4 4.7 19.51-25.76 4.65 13.41 10.72
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Fig.2 The positions of resistance QTL to strain SC-3 in soybean
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