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Inheritance Analysis and Mapping QTL on Fat Content Trait in Soybean
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Abstract ; Major genes plus polygene mixed inheritance model and QTL IciMapping v2. 2 Inclusive Com-
posite Interval Mapping were used to study the genetic regulation of soybean fat content in F, segregating
population materials of high protein JiyuSO and high fat Jinongl8 parents. The results showed that the
soybean fat content trait complied with the polygenic inheritance model and was controlled by polygene.
Polygene genetic rate was 79. 15% . Two major effective QTLs and two micro effective QTLs on soybean
fat content were detected and distributed in 12 (G), 17 (M) and 22 (F) 3 linkage groups, including a

stable major QTL in two years.
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Tab.2 The likelihood function values and the AIC values of

fat content from 5 generations in different genetic

model
C A1 E-1,XH AIC {H 437k 2 281. 84 112 284. 36, fif
Vg S e N “He g T S N L B/ AIC T JE/S AIC
DU 2 AR 4 ORI AT o0 br o —opxy B ROMRR ACR JRE RADAR ACA
e g A-1 -1340.24 2688.48 || D -1168.30  2360.61
R BEAT 18 5 1 DU 6
A-2 -1463.15 2932.29 | D-I -1149.83  2311.66
= =+ AN B RE R A 2
®=1 f—‘f':' AS0(P) xJRIB(P)S THRMBEHER 3 s 2w D2 1265 2067
MR A4 -1342.27  2690.54 || D3 -1144.18  2303.37
Tab.1 The frequency distribution tables of fat content in 5
. . . B-1 -1251.64  2450.31 || D-4 -1147.21  2308.41
generations of soybean Jiyu50 x Jinongl8
— B-2 -1267.78 2490.12 || E -1138.96  2287.56
ST/ H B
w( e o P, F, P, ¥, V. B3 -1339.46  2674.32 || E-1 -1134.17  2284.36
17.36 ~ 17. 82 ) 0 0 > 4 B-4 -1341.56  2734.58 || E-2 -1176.23  2378.45
17.82 ~18.27 2 0 0 2 B-5 -1296.41  2526.34 | E3 -1213.45 2422.16
18.27 ~18.73 0 0 0 8 B-6 -1232.36  2476.43 || E-4 -1156.47  2345.31
18.73 ~19.18 7 0 0 7 25 C -1132.92  2281.84 || ES -1149.58  2311.45
19.18 ~19. 64 6 0 0 12 46 C-1 -1146.64 2307.28 | E-6 -1158.64  2347.41
19.64 ~20.09 3 1 0 15 43
20.09~20.55 0 4 0 13 65 FRAfE ATC R /N S PRI 560 A9 25 28 E-1 AR
20.55~21.00 0 10 0 18 10 (F3) A6 AMGHRAEIBEKE, B 6 Mg G
2100~2146 050 318 BERIRSREN] E-1 B S SB B A AR
21.46~21.92 0 0 ! 36 6 —HAy ;I C ALY (5 3) i A 3 NGk E
21.92 ~22.37 0 0 3 28 2 o . N e
a1 o o o P X FKF RVEA 3 AN dE SRR ST K] C AR
832308 0 o A s 0 57 BRHA R S0 A0 A — By, B4 R 2 B 2
mosonas o o ey EOEL B BITE C MR A R
PUBAL R , Z BE N 15 AL 3N 79. 15% .
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Tab.3 The suitability test of fat content genetic model
PR AR Ui U U; W D,
C P, 0.00(0.99) 0.02(0.95) 0.44(0.46) 0.12( >0.05) 0.08( >0.05)
F, 0.85(0.31) 1.17(0.28) 1.51(0.22) 0.14( >0.05) 0.07( >0.05)
P, 0.06(0.81) 0.08(0.77) 0.03(0.86) 0.21( >0.05) 0.11( >0.05)
F, 2.42(0.12) 4.83(0.00) " 0.71(0.56) 0.15( <0.05) " 0.06( >0.05)
F,, 0.25(0.62) 0.00(0.95) 3.96(0.00) * 0.04( >0.05) 0.02( >0.05)
E-1 P, 0.00(1.00) 0.00(0.96) 0.36(0.78) 0.19( >0.05) 0.10( >0.05)
F, 2.14(0.31) 1.21(0.27) 1.23(0.64) 0.16( >0.05) 0.09( >0.05)
P, 0.07(0.79) 0.07(0.68) 0.05(0.72) 0.18( >0.05) 0.12( >0.05)
F, 5.04(0.00) " 4.01(0.00) " 0.50(0.48) 0.17( <0.05) * 0.11( <0.05) "
F,, 2.41(0.12) 2.62(0.19) 4.22(0.00) " 0.14(<0.05) " 0.08( >0.05)
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Fig.2 LOD curve of one dimensional ICIM (ICIM-ADD) for three-year fat content in F, segregating population
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Tab.4 QTLs of soybean fat content detected by ICIM-ADD method

TR BT LA A FRic X 1] QTL i % (Fi/J5)/cM LODH  finPERkn F£MA 5=/ %
F, 12(6) qOC-12-1 Sat_287 ~ Sat_342 18.0/36.9 3.45 -0.82 31.78
F,, 17(M) qOC-17-1 Sat_121 ~ Satt308 27.9/26.8 2.54 -0.21 3.65
22(F) qOC-22-1 Satt505 ~ Sct_199 27/27.4 2.52 -0.21 3.72
F,, 12(6) qOC-12-1 Sat_287 ~ Sat_342 13.0/41.9 4.64 -2.02 37.60
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