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Detection of Soybean Protein and Oil Content QTL
with Backcross Introgression Lines
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Abstract ; Quantitative trait loci( QTL) analysis of protein content and oil content in soybean is providing the
theoretical basis for quality breeding of higher content of the protein and oil. There were 100 BC, lines of backcross
introgression lines from Zhonghuang 13 and Zhonghuang 20. SSR marker polymorphism of the population of BC,Fj
was analysed. The protein content and oil content were measured by near infrared spectroscopy. A linkage map
including 20 linkage groups with a total length of 948. 01 ¢M and an average genetic distance of 8.78 ¢M with a to-
tal of 108 SSR markers was constructed. 5 QTLs related to protein content and 9 QTLs related to oil content were de-
tected , including Satt445-Sat_303 for oil content detected in two years and Satt445-Sat_303 and Satt543-Satt574 for
protein content and oil content detected in the same year,Sat_389-Satt590 , Satt238-Satt388 and Satt685-Sat_381
for oil content.
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Table 1 Statistical analysis of protein content and oil content in parents, BC,F; and BC,F, families

PR GO h# 13 T 20 N RRME BoME P <Rl B WE BRER
Trait Year  Zhonghuangl3  Zhonghuang20  Population ~ Max. Min. Mean =SD  Kurtosis Skewness (% )CV
HHBEEE(%) 2015 41.15 39.15 BC, F; 46.47  38.01  42.81%1.32 1.99 -0.62 3.09
Protein content 2016 45.22 39.72 BC, Fy 46.91  40.03 44.57+1.09 2.32 -0.77  2.44
REWi i (% ) 2015 17.00 19. 17 BC, F; 19.52  16.97  18.25+0.53 -0.27 -0.05 2.93
0il content 2016 19.00 21.29 BC, Fy 20.92  18.42  19.53£0.52 -0.19 0.06  2.67
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Fig.1 Frequency distribution of protein content in the
BC,F; families( A ) and BC,F, families(B)
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Fig.2 Frequency distribution of oil content in the
BC,F; families( A ) and BC,F, families(B)
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Fig.3 Genetic linkage map
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Table 2 Soybean protein content and oil content QTL
TN MR HERRE ZEbRid Fitric LOD fH JintERN; A% Tk R
Population Trait LG Left marker Right marker LOD value Additive effect (% )PVE
BC, Fs EHE A DIb Satt290 Satt271 16. 53 -1.20 21.03
Protein content A2 Satt327 Sat_294 3.31 0.53 2.55
K Sat_119 Sat_044 2.80 0.39 2.12
0 Satt445 Sat_303 8.01 1.18 6. 63
D2 Satt543 Satt574 4.77 -2.39 3.67
Ry & Cl Satt396 Satt713 4.35 0.32 6.87
Oil content Al Satt200 Satt225 4.01 -0.33 7.21
M Sat_389 Satt590 4.49 -0.28 7.11
(0} Satt445 Sat_303 5.40 0.38 9.77
D2 Satt543 Satt574 3.45 -0.58 5.54
L Satt238 Satt388 2.51 0.27 3.80
BC,F Jg 7 & Dla Sat_305 Satt077 2.99 -0.24 6.43
Oil content (0} Satt445 Sat_303 3.44 -0.38 8.26
E Satt685 Sat_381 2.76 0.22 5.97
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