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Abstract: To study the QTL mapping of seed weight per plant, which is beneficial to increase the yield of soybean. In this
study, the BC,F; population is a chromosome segment substitution lines which constituted by 161 lines, with the wild soybean
7ZYDO00006 as donor parent and the cultivar Suinong 14 as recurrent parent, selfing and backcross continuously for several
years. The genetic background of this population relatively consistent, which reducing the interference greatly and improving
the accuracy of QTL mapping. The QTL mapping was combined by ANOVA Method and T-test for independent samples. A to-
tal of 9 QTLs underlying seed weight per plant were detected which distributed on 7 linkage groups. Three QTLs were detected
by both methods, including QSW-J-1, QSW-J-2, QSW-G-1. 2 QTL were in accord with known results. Another 7 ones were
the new discovery QTL, which should be specific loci in our materias. The fragment length of QSW-J-1 was 7.0 cM, and the

additive effects of it is —2.7 g, which could be used as the first choice loci for further study.
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Table 1 Descriptive statistics of seed weight per plant in parents and BC,F,population

o SEME FR{E R/IMH We2e brifE 22 5 AR
Materials Average/ g Max. /g Min. /g Range/g SD cv
gk 14

B 25.57 28.92 22.23 6. 69 2.51 10. 20
Suinong 14
ZYD00006 6.82 8.65 5.34 3.31 1.22 5. 60
BC, Fy B
23.71 47.99 9.27 38.27 7.17 3.31

BC; F5 population
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Fig. 1 Frequency distribution of seed weight
per plant in BC, F, population
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Table 2 Related markers of seed weight per plant by T-test

- BT B BPEE BRI ek 14 7 BERREIE FEA A 22 57 i
- Linkage Substituted Phenotypic mean of Phenotypic mean of Difference between
Loci F value
group segment CSSL fragments/g Suinong 14 fragments/g parents/g
Sat_319 A2 QSW-A2 23.93 20. 00 3.93 0.93"
AW734137 G QSW-G-2 23.22 27.00 -3.78 3.37°
Satt503 G QSW-G-1 23.50 29.00 -4.50 0.38"
Satt596 J QSW-J-1 24.04 18.50 5.54 0.36"°
Satt621 J QSW-J-2 24.13 19. 89 4.24 1.22"*
Sat_190 D1b QSW-D1b 23.63 20. 67 2.96 4.04" "
*:P<0.05; " ;:P<0.01.
x3 AESTRNMAFZERMEEXIRIEA R
Table 3 Related markers of seed weight per plant by analysis of variance
4 U R h B BT BERBFIE Sk 14 R BEREEE AR 22 5 P
- Linkage Substituted Phenotypic mean of Phenotypic mean of Difference
Loci F value
group segment CSSL fragments/g Suinong 14 fragments/g between parents/g
Satt135 D2 QSW-D2 23.77 26.63 -2.86 3.30"
Satt606 E QSW-E 24.18 21.17 3.01 0.14"
Satt242 K QSW-K 23.52 30. 40 -6.88 4.57"
Satt596 J QSW-J-1 24.04 18. 50 5.54 4.64"
Satt621 ] QSW-J-2 24.13 19. 89 4.24 6.71""
Satt503 G QSW-G-1 23.65 29. 00 -5.35 4.16"
*.P<0.05;" " .P<0.0l.
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Table 4 Effect and distribution of seed weight per plant

, ‘ - PR 43
Bz s HEPRE R Bt K IOV AR .
Additive effect
Loci Linkage group Substituted segment Length/cM Additive effect/g
contribution/ %
Satt135 D2 QSW-D2 21.0 1.4 6.0
Satt606 E QSW-E 11.0 -1.4 -5.9
Satt242 K QSW-K 27.0 3.3 14.1
Satt596 J QSW-J-1 7.0 -2.7 -11.2
Satt621 J QSW-J-2 13.0 -3.1 -12.7
Satt503 G QSW-G-1 12.5 2.7 11.5
Sat_319 A2 QSW-A2 12.7 -1.9 -8.0
AW734137 G QSW-G-2 20. 1 1.9 8.0
Sat_190 D1b QSW-D1b 31.0 -1.8 -7.6
D2 E K J
19.7 satt691 14.4 1242 16.0 satt674
. 118 sct_192 20.8 satt720 & =
- Y 135 = B _ 280 sat_339
. satt = ]
= Bl 398 satt606 = 1 39.6 satt596
& S a7 sat_172 434 L} saus44 &7 419 satt529
46.4 -T|> satt552
56.7 satt685 * 53.7 satt621
53.9 - satt582
67.7 -1 satt669
774 —1 sct_190
92.1 —— sat_001 93.6 = sat_352
Dla G A2 D1b
= 570 Q 173 A sat_145
39.6 satt596 satt 27.9 sat_319 . sat_
= 419 satt529 15.6 - AWT34137 ; l
= ¢ )
BI 53.7 satt621 3 =4
& BI 56 212
67.8 satt547 g 3T et
75.1 Sat_224 52.9 satt594 56.9 —+ satt633
59.8 satt504
T4 630 satt505 67.9 I sat_341
T 68.8 satt503
E 90.8 — satt377
S a
87.9 AF162283 =
i
112.9 +H sat 232 % 100.4 sat_190
(=
125.4 —5- sattl33
129.8 satt156

Bt fAA A SSR 43 F AR, A% FIRE (M) ZEQL IR ZE M), G ik LIS E85 0 QTL Fr7Emy X Bt , 4 R IMPERN A IE, § 3R
AR IR 171
The right of the chromosome indicates SSR markers, and the left of the chromosome indicates genetic distances (¢M). The shadow part
of the chromosome indicates the intervals with the QTL identified. 4is negative additive effect, § is positive additive effect.
2 BRME QTL EEHE LMWL
Fig. 2 Distribution of seed weight per plant QTL on linkage groups
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