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QTL Mapping and Epistasis Analysis of Pods per Plant and Seeds per Plant with
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Abstract: One hundred and fifty-seven BC,F, plants were constructed with Suinong 14 as recurrent parent and wild soybean
ZYDO00006 as donor parent in order to utilize the wild soybean germplasm and find the key genes on pod and seed. Pods per
plant,seeds number per plant, branches, seeds weight per plant, and 100-seed weight were investigated. Correlation among
those traits were analyzed with SPSS software. QTL and epistasis effects for pods per plant and seeds per plant were test by QTL
network software 2. 0 and chi-square analysis based on genetic hitchhiking. The result showed that pods per plant and seeds per
plant were very significantly positive correlated with seeds weight per plant and branches, very negative correlated with 100-
seed weight. A total of 4 QTLs related with pods per plant were detected on B2,Dla,G,and N linkage group with those two
methods. Five QTLs related with seeds per plant were tested on F,J,D2,and K linkage group,and the interval Satt425-Satt663

on F linkage group could be detected by two methods. Three interaction locus were test for pods per plant and seeds per plant,

respectively.
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Table 1 Correlation analysis among the agronomic traits in BC,F, population

LESON FARREL PR IIREL R
Trait Pods per plant Seeds per plant Branches Seeds weight per plant
KR Seeds per plant 0.595"*
/3% Branches 0.684 " 0.585" "
PARRKIER Seeds weight per plant 0.663" " 0.625" " 0.596 " *
EORiEE 100-seed weight -0.370** -0.350" " -0.172* 0.01

TUAE0. 01 K (RUI) B EASS s T A 0.05 K- (O B EHISE

** Correlation is significant at the 0.01 level(2-tailed) ; * Correlation is significant at the 0.05 level(2-tailed).
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Table 2 Main QTLs of pods per plant and seeds per plant detected by QTL network

AN B T AL PiYEs
Trait Group Marker Additive effect h?(a)/%
PARRSERL Dla Satt531 ~ Satt548 -6.91 4.42
Pods per plant N Set_195 ~ Satt152 10. 88 3.98
LiRYS X F Satt425 ~ Satt663 -35.88 4.73
Seeds per plant J Satt621 ~ Satt547 -22.56 4.82
®3 BEEFERENF TGN E BRSO B AR E R
Table 3 The significant locus detected by y° test on genetic hitch-hiking
QTL 5 {7 iR
QTL mapping Frequency
o LT i L)
i % e Je TR N VEFE
Trait pric R [X 1] X x° value
Random Selective
Marker Group Range/cM
population( RP) population( SP)
LI/ 3 AW620774 B2 27.61 ~56.82 0.06 0.13 3.84
Pods number per plant AW734137 G 6.372~29.92 0.15 0.26 3.94
LiRYS K- Satt135 D2 5.94~26.92 0.14 0.26 4.58
Satt425 F 5.32~28.05 0.09 0.20 4.59
Seeds number per plant Satt663 F 21.72~36.49 0.09 0.23 6.29
Satt544 K 7.17~23.22 0.01 0.05 4.59
Satt552 K 21.68 ~38.69 0.01 0.05 6.29
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Table 4 Epistasis effects for pods per plant and seeds per plant
2N TERE Frid HEPIRE brid ISR 9T DIl
Trait Group Marker Group Marker AA H? (aa)/%
PARRIEEL Al Sat_171 ~ Satt545 H Satt469 ~ Satt279 9.62 3.41
Pods per plant Cl Satt565 ~ Satt194 D2 Sct_192 ~ Satt135 12.97 2.66
D2 Set_192 ~ Satt135 F Satt425 ~ Satt663 -8.79 0.11
Bk %L B2 AW620774 ~ Satt687 G AW734137 ~ Satt594 -10.87 1.64
Seeds per plant Dla Satt548 ~ Satt468 M Satt250 ~ Satt336 22.65 5.88
D2 Satt669 ~ Sat_001 Satt152 ~ Satt675 19.15 2.96
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Fig.3 Epistasis effects
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