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Abstract: A chromosome segment substitution lines ( BC; ) including 130 lines was constructed by the cross of wild soybean
ZYDO00006 ( donor parent ) and cultivar Suinong 14 ( recurrent parent). The QTL underlying 100-seed weight was identified u-
sing ANOVA Method based on single marker with trait. Twenty-five SSR markers underlying 100-seed weight were detected
with ANOVA method. To avoid the false positive of co-segregation markers , substitution mapping was used to verify the result of
ANOVA method. Finally, Nineteen QTL underlying 100-seed weight were identified using two methods and those QTL distribu-
ted on 10 linkage groups. Seven QTL were in full accord with known results ;two QTL were somewhat different with known re-
sults of 0.9 ¢M or 4.6 ¢M distance. Another 10 ones were first discovery of loci, which should be specific loci in the study.
QSW-Dla-2 and QSW-H-2 with 3.6 and —2.1 of additive effects, fragments length were less than 10 ¢M could be used as the
first choice loci for further study. In this study, substitution lines which had similar genetic background were used to QTL map-

ping. The result of QTL mapping is more credible because there is no interference of genetic background. Specific materials and

important loci lay a foundation for further study on 100-seed weight QTL fine mapping and molecular assisted breeding.
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Table 1 100-seed weight of parent and CSSLs

FRE SFEE /ME EFNIE] brifii2E A REL
Materials Average/g Min. /g Max. /g Standard deviation Variation coefficient/ %
2%4% 14 Suinongl4 17.98 17.38 18.57 0.48 2.67
7YD00006 2.86 2.40 3.14 0.27 9.44
JaCBEAR CSSLs 17.48 13.81 25.10 1.84 10.53
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Frequency distribution of 100-seed
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Table 2 Related markers of 100-seed weight
B (A= F1{H AR (3= FAH P (VA= F1{H
Linkage group Loci F value Linkage group Loci F value Linkage group Loci F value
B1 Sat_261 6.70 " D2 Sat_001 7.06" " G Satt594 6.00" "
Sat_149 6.31" Satt672 3.56" " Satt504 6.61""
Cl Satt565 3.42* Sat_220 8.89" " Satt505 6.06" "
Satt194 3.29" F Satt425 5.44"* H Satt469 3.47"
Dla Satt468 4.80"" Satt663 4.31" Sat_180 3.13"
Satt147 10.28 " * * Sat_317 10.20" "~ I Satt419 13.79***
D1b Sat_279 5.74* " Satt554 5.60" Satt671 3.87"
Sat_227 8.54" " AW756935 9.94" " M Satt636 7.84" "
Satg001 5.46" "
" P<0.05,"" P<0.01,"" " P<0.001.
&3 CSSLs SROIEABHRER ¢ M
Table 3 T-test of 100-seed weight between CSSLs and recurrent parent
g JER AT 2 M ok AR 25 WV R JEp AT 25 W
Materials ~ 100-seed weight ~Significance || Materials  100-seed weight Significance || Materials  100-seed weight ~ Significance
2ZZ4% 14 Suinongl4  17.98 +0.48 CSSL128 16.33 £1.57 . CSSL199 13.85 £1.51 e
CSSL92 15.09 £2.90 e CSSL130 16.37 +1.34 o CSS1.220 15.72 £0.70 e
CSSL93 16.32 £3.02 * CSSL143 15.40 £0.92 e CSSL224 15.52 £1.72 e
CSSL97 15.50 £1.46 e CSSL145 15.40 £0.79 e CSS1.225 15.75 £1.75 *
CSSL98 15.29 £0.76 e CSSL163 16.64 £0.77 o CSS1.226 14.89 +2.89 *
CSSL102 14.79 £1.72 e CSSL190 15.66 £1.98 o CSSL227 15.67 £0.97 e
CSSL103 14.95 £1.25 e CSSL191 16.45 £2.29 * CSSL228 13.89 +£1.05 e
CSSL116 18.33 £1.20 CSSL196 25.1+2.35 * CSS1.249 15.30 £1.24 e
CSSL122 18.48 £1.78 CSSL198 16.15 £1.07 * CSSL.250 15.11 £0.71 e

*P<0.05,"" P<0.01,"** P<0.001.
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The chromosome segments introgressed into Suinong 14 are represented by horizontal dark bars with the name of the CSSLs that carry

them in the left table. The regions to which the substituted segments best map QTL are shown by two vertical dotted lines
B2 KREBHNE QTL RiR{EE
Fig.2 Substitution mapping of QTLs for 100-seed weight of soybean
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Table 4 Effect and distribution of 100-seed weight QTL

TERHE LR Rt B 19; 3 JnPERLR A IR H 43
Linkage group Loci Substituted segment Length/cM Additive effect Additive effect contribution/%
B1 Sat_261 QSW-B1-1 23.2 -1.1 -6.1
Sat_149 QSW-B1-2 17.3 -1.4 -7.6
C1 Satt565 QSW-C1-1 13.2 -1.0 -5.3
Satt194 QSW-C1-2 38.1 -1.3 -7.2
Dla Satt468 QSW-Dla-1 24.3 0.5 2.7
Satt147 QSW-Dla-2* L7 3.6 19.8
D1b Sat_279 QSW-D1b-1* 5.6 -0.7 -4.1
Sat_227 QSW-D1b-2 13.7 -0.7 -3.9
Satg001 QSW-D1b-3 " 3.0 -0.8 -4.2
D2 Sat_001 QSW-D2-1 23.6 -1.3 -7.2
Sat_220 QSW-D2-2* 6.9 -1.1 -6.2
F Satt425 QSW-F-1 22.8 -1.2 -6.8
Sat_317-AW756935 QSW-F-2* 60.3 3.6 19.8
G Satt504 QSW-G* 5.0 -1.1 -5.9
H Satt469 QSW-H-1 12.2 -0.7 -3.9
Sat_180 QSW-H2 " 7.4 -2.1 -11.5
1 Satt419 QSW-I-1* 17.5 1.6 9.0
Satt671 QSW-1-2 14.7 -1.5 -8.2
M Satt636 QSW-M 16.7 -1.3 -7.0
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SSR markers are indicated on the right of the chromosome , and genetic distances( cM) are indicated on the left of the chromosome. The arrow sec-

tions refer to the intervals with the QTL identified. § Positive additive effect, 4 Negative additive effect.
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Fig.3 Distribution of 100-seed weight QTL on linkage groups
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