Hans Journal of Agricultural Sciences RMLF}2#, 2026, 16(3), 405-410 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2026.163053

AEEMZENEER + SEERGIEMKL
RE A

FEA, T2, BEE, #FX, REE, HER
VLARYEN X B AL BT TR, 1195

Weks H 3 20264E2H7H: FHER: 20264E3H7H; KA HM: 20264E3 16 H

wm B

RKEREZEFMEMEMRETIEY, RSEREWAEERMENESHFMERBER. NHBKE
Rl & BEREZT R IRENRE, AHAUKREH T BFHERE KENEZ KRN ERATERNEABR R
ORI R, RIAEERE + SEFBSBEEEANT3NIFR TR & & T AT 2R,
3R T HIEI & BRI BEERIY A3MG-CEAMRL, BI3xt&imt:: RS, E3NMHIETFHEE
RBfE 247 863.81% 50.38%M151.11%. RAFALE RN KGRI & ERER S BEN B R4t
T EHRERRE.

XA
KE, BU&E, XERE + SERE, BEHEE

Genetic Analysis of Oil Content in Soybean
with Mixed Major Gene + Polygene
Inheritance Model

Shuguang Li, Yaqi Wang, Mengmeng Fu, Xiwen Yu, Zhixin Zhao, Haifeng Xu*

Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu, Huai’an Jiangsu

Received: February 7, 2026; accepted: March 7, 2026; published: March 16, 2026

Abstract

Soybean is an important oil and cash crop, and oil content is a key factor determining their nutritional
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and economic value. To clarify the inheritance patterns governing the phenotypic variations of oil
content in soybean, a recombinant inbred line (RIL) population derived from the cross between
soybean landraces Feidong Huangdadou and Guanyun Dasili was constructed, and a mixed inher-
itance model of major gene + polygene was used to perform genetic analysis of oil content under
three different environments. The results indicated that the optimal inheritance model for oil con-
tent under all three environments was the 3MG-CEA model, namely three pairs of major genes hav-
ing a completely equal additive effect value. The heritabilities of the major genes under three envi-
ronments were 63.81%, 50.38%, and 51.11%, respectively. This study would provide a new theo-
retical basis for gene mapping and genetic improvement of oil content in soybean.
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1. 518

K5 (Glycine max (L.) Merr.)&2Jg T [E, &4t S EmERmEMEM AT ED), RN @ AR e H
T DU AR A PR ESTREER B EORIEIL] [2]. DAk, BECKEAGH TG Ham s, BN 8k
W SRR TR, 2025 R ER G R ZRM; LAk, A 1.12 {2m, 1R 2024 FHK 6.5%,
B YK S B 45 24 15.8%. FR I K S KRR e g B Il MR 50, BRIt 4 s i & 8 RO K i i
BMEZE B, o R EM KGNSS ), SHREE R AR A E e RE R R A E
) s

TEVIF= i SRR 2RISR 2 BRI S e R R, BL5 2R EE R & 5 m[3]
FIEP + IR G B AR 73 B 2 R BB 43 B AR IR VIR 1) SR BUE K 3 B H AR IR s A% L,
AT LAWIE FIT B ARPER R 15 52 T A IR sl 2 BE DRl O HOAT DU 1 DR RS A R DR L 20 B R g A 20 4
BESH[4]. TR, FHEE + ZREBEGEESTTNECET ZNHT/NEB]. &1 [6]. LA[7].
FoK[8]. MHFEL[O]. KE[10]5AEMM =& Wi PUik R 2RISR Rt o . (R B TR T 2430
BN R SR E R gL - A HROE A D

AP 5T DA K S 1 7 ot ot A 2R B K RIEE 2 R DU R S M (1 B 20 A8 R (RIL)BEAC RIS M KL, 7E 3
ANIREE I AR SOR AR RE G &/, FIFH B + 25 DR AV & B AL AU R 7 2 AT 8% 0
IINTs WA MR I SR I A A TR S SRR KON, R SR G R IG Br B R e AL A58 B MR AR BC DL 2
Al P S R SR LR AR

2. MRS E
2.1 e

DL G Ty d Fb BB 2R 3 K GO BEAR(PL), DAE = KUK A (P2)BC I A2 A2 A, 3B AFF Frs Fr
IR H AT Fp, B R EE S Z AR TR 201 ME R RIL B (FG-RIL) ARG A KL .

2.2 REHZE
2019 4F. 2020 4F. 2021 4FK5 FG-RIL FEAAk K Hoop AR 1 UE 22 T AR RHE B T BRI B HT 3, 3
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iH 3 MNREE(EL, B2, E3)iEAT H MRS . RABENLIX 41T, 3RES, FANIX 147, 17K 1m, #4710
AR, FREE 10 cm, 47EE 0.5 m, RI6 X B RY T IE BRI PR RON, H L (A L

EHUFFRLSE 3 . K/NBIAT. TR R KRR 90~100 g, A Perten DA7250 3 21 413 H A% (i B98¢
TN E) ) FERLRE G 2 5, BRI RS A 2 0, BCPIEME N ZAE SRR & & . DL 3 IREE HIF
BHEVE NSRS TR K RN &5 . TR & & DRI &5 K SRR T4 )5 3 8 (0 7 80 %) R -

2.3. BURSHT

{81 H Microsoft Excel 2021 % R RUEAE AT Gi it 70 b, THRR/AME. BRME. FIME. WREE. &R
FE WEE. W, FIF R B4 SEA v2.0.1 (https://cran.r-project.org/web/packages/SEA/index.html) ]
SEA-G3DH BB LR, X FG-RIL FEA K ILRAAE 3 N FIIIENT & Bdkir TR + ZEPRE
WAL 4T [4]. R 1E BB HE (Akaike’s Information Criterion, AIC){f, & AIC {8 &/ K43
W /NS R E N & IR AR, ARGl B A1 RS SR (U]« U2 FIUZ). Smirnov A5 (\W?) Al Kol-
mogorov f 4% (D)% 2 ik BAE R FATE A PERT S, SRR AIC fHi/hali/h, HiEGHRRSTH =
K B 8 2 KA SR D R R A S LA R A 8L 6] [7]. A SEA #HE i HRA BE R 1 —Fr . —
Wristfe 24, DL 32 FEDRE AL 3R 2 BE R s A% 26

3. LREDH
3.1. FG-RIL xR S ENRBET R EMB S H

XF El. E2 Al E3 M BE T FG-RIL #EAR L H AR & BT Gt oM (6 1), BEANEZR 3 K Sl
[958 843 70 17.08%- 16.51%H1 16.94%, SXASE 2 K VUKL 1) s 7 25 & 43 il 9 20.19%. 19.32%7F1 19.57%,
PN SEAZ [MAFE R EZER, AR FME LR AT 2.85%. FG-RIL BEATE 3 ANIAEE T ARIG & R AR F
6 FE 43 51 M 14.63%~21.88%- 14.42%~21.70%F1 14.62%~21.43%, 22 5+ R %05 1A 7.30%-6.90%F11 6.64%,
RIUNZHRAAAE) 2 A e A 0] 5 TR SR 7 5, BHAPIE N TRRASSEAR A, s TARMESEAR . fw
FERIUE BE AR HE/NT 1.0, FF& BB B E IR AL RF L. FG-RIL BEARLE &SRR & & 15 1
EIRIAES T, EWERIEROER AR (E 1), 77 UHAT 52 RE% 404

Table 1. Descriptive statistics for oil content in the FG-RIL population

%% 1. FG-RIL AR EFEAII & 20 45T

- A (%) FG-RIL FfA

EREKE  HEDKIUR BMEG%) RKEG%) FEE + fRfEZE%) BRAR%)  WE g
E1 17.08 20.19 14.63 21.88 18.53+ 1.35 7.30 -0.10 -0.30
E2 16.51 19.32 14.42 21.70 18.50 + 1.28 6.90 -0.19 -0.12
E3 16.94 19.57 14.62 21.43 18.18 +1.21 6.64 -0.26 —0.08

32. B & EENFAMET RIS G ERIEE

M R AL SEAV2.0.1, %4 SEA-G3DH BEMABAY, F 3 MNIEE T FG-RIL #EA K SEA(PL, P2, RIL)
REWT & AT 2R R + ZREFREBE P, B EIRE ST 38 Ml LB AIC {H, &
AIC {H e/ B e /N B N £ 58, R AN IR R S48 5 N BiaY, AR50 T IE A A
(U2, UZ, UZ, W2 Dy), HiEmliidtfeiiny, Hai Rk 2.

{5
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Figure 1. Frequency distribution (column), fitted mixed distribution (red line) and component distribution (black line) of oil
content in FG-RIL populations grown in different environments

El 1. FG-RIL BAERRIME T IR & RS A (HE) . SR &5 (LA%) K5 57 (FRLK)

Table 2. AIC values and goodness-of-fit tests of candidate models for oil content in the FG-RIL population

%% 2. FG-RIL AR S 2 &1 EEA M AIC EREA RIS
B &EMER AIC U7 P(US) U7 P(U7) U] P(U;]) W2 PEW?) Dn P (Dn)
3MG-CEA  2026.938 0.001 00981 0002 0961 0081 0776 0.037 0946 0.020 0.968

2MG-EA  2028.752 0.023 0.879 0.026 0.873 0.002 0.961 0.036 0.952 0.019 0.988

El 4MG-EEEA 2029.807 0.030 0.862 0.055 0.814 0.071 0.791 0.038 0.942 0.022 0.950
4MG-CEA  2030.049 0.024 0.878 0.091 0.763 0.374 0.541 0.050 0.878 0.024 0.880
3MG-PEA  2030.062 0.023 0.879 0.043 0.836 0.057 0.811 0.037 0.948 0.021 0.961
3MG-CEA 1435712 0.023 0.878 0.040 0.842 0.043 0.836 0.026 0.987 0.021 0.991
MX2-DE-A 1436.625 0.016 0.900 0.023 0.879 0.016 0.901 0.029 0.980 0.021 0.991

E2 AMG-EEEA 1436.936 0.059 0.808 0.038 0.846 0.027 0.871 0.031 0973 0.022 0.983
MX2-AE-A 1437977 0.002 0.965 0.004 0951 0.006 0.937 0.025 0.989 0.020 0.996
MX2-1E-A 1437992 0.031 0.861 0.057 0.811 0.077 0.781 0.032 0.971 0.026 0.942
3MG-CEA 1640426 0.000 0.985 0.006 0.939 0.054 0817 0.022 0.994 0.020 0.984
2MG-AE  1643.498 0.001 0.981 0.000 0.995 0.004 0.949 0.025 0.991 0.019 0.992

E3 2MG-CE  1643.521 0.007 0.932 0.003 0.95 0.011 0916 0.028 0.984 0.020 0.988
2MG-ER 1644436 0.001 0981 0.003 0.956 0.017 0.896 0.026 0.988 0.019 0.994

MX2-ER-A  1645.202 0.048 0.827 0.055 0.816 0.007 0.931 0.027 0.986 0.022 0.963

FG-RIL #EA7E E1 3K8i R/ AIC 15 2026.938, ifE#E7H N 3MG-CEA (3 X =3 mtE), 5
/N AIC HEEE 1) 4 MRS 5B 2MG-EA (2 X 13K ZEhn1E). 4MG-EEEA (4 5 32 K56 73 S hn i
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2). AMG-CEA (4 X} EZERHZINTE). 3MG-PEA (3 X BRI F S IntE) . Z0& A VERK, X 5 A iffi
b it EIA B W2 K (p < 0.05) /M2 0, R4E AIC (/) HiE & AT I G it Sk 2 2 E KPS
/b SR FEAT IR E ,  EL PREE T SR is &AL 3MG-CEA fi %Y,

1E B2 PR35 T /) AIC B 1435.712, IBALHEY N 3MG-CEA (3 Xf R &), S/ AIC [HEE
I 4 ARSI MX2-DE-A (2 X FEFESIEH + ZHEEINME). AMG-EEEA (4 Xf FEF #7555
P 2) MX2-AE-A (2 6F ERFH BAIER + ZEEEINTE). MX2-1E-A (2 % = ZFIGHIER + ZHEE
PE). 1X 5 A SKIEBA NG A R IR ST B A R B R KF(p < 0.05), E2 FAEE e fistia oy Ao
/N AIC {E ¥ 3MG-CEA ##74

7E E3 M8 R e/ AIC {HN 1640.426, #ALE A 3MG-CEA (3 %f E AR hitE), S/ AIC [HE
W) 4 AN 58 2MG-AE (2 X 2K BUmPEA). 2MG-CE (2 % EEEF B AMEA). 2MG-ER (2 Xf &
SRR EAL). MX2-ER-A (2 X EFER M AL + ZEEFINME). 1X 5 MEERH NS EBA B
& FIKF(p <0.05), E3 IFEL T Rt 8 o HAT fe /)y AIC 1B BMG-CEA B,

Rk, FG-RIL #ARFE 3 MG T A NIRRT & B s A A8 0 3MG-CEA #5241, B 3 Xf e 4
S R R, TG 2 BRI AN

3.3. HINBRBLRESH LT

{5 FG-RIL FEAAE A BAERIRL 3BMG-CEA T I— M s & S50 (it te S 50mT 51 (< 3), MW &
Bl 3 o RS, FIEEGINTESNARR . £ EL. E2. E3FAEIT, 3 XF T FE D AN RN A AR EE,
531 8-0.62. —0.52 F1-0.49, KR AT FEEAL N, FET& B0 EREREELRELE 3 ANHE T 0708
63.81%. 50.38%#1 51.11%, U] FG-RIL #AMRN7 & & 2 F AL H W], HIgG s & 205 A 2 H
KR T XA = KUK

Table 3. Estimates of genetic parameters of the optimal models for oil content in the FG-RIL population
2 3. FG-RIL B#ABER & 8 F BN R NIREIEESBA T

o B B WS
ML IR LAY
m da do dc 0'2e O'ng hzmg (%)
El 3MG-CEA 18.51 —0.62 —0.62 —0.62 0.66 1.17 63.81
E2 3MG-CEA 18.43 —0.52 —0.52 —0.52 0.81 0.82 50.38
E3 3MG-CEA 18.10 —-0.49 —-0.49 —-0.49 0.71 0.74 51.11

m: BEASIME; dav dov de: 3 HIERIBIIIVERON, IEAEFIRIG R IR AR B BEAS, SUEFR R 0E RSE A3 R oKk F AL
A ofe: MBIJTE; oPmg: FIERIBALT 25 hong (%): THEHIRAL A

4. g

FEWi A R KT I R B R R 2 —, AT A A MR 038 A 02 0 K 5 P 7 (1 AT
oo EFEK + SRS AT i, I F AU AT CATII F A7 bR 1038 A e E D A
LIFBIETE, HANZHEDT 2N TSR R 38 £ R [6] [11] [12]. ABFTT AR Sy
W Pl S 45 35 A A BEAS R 25 K DU R R 52 AR 3o SRR R A 2 1 FG-RIL BEVAATEL, SR EE + %
L RIR A AL 00T, RIS A ETE 3 IR R I L BB ], 2975 & BMG-CEA #i7ll, %
TM 3 X SE AN IR, HORS 2NN, EREFEEEAT 50.38%~63.81%, £ fiiftfs
PRZE ], IR 052 SRS RS R A SRS AR . esh, 15 Fou [IASSRIG R HE 4 BSBHACR A, ARt
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FUE I B B2 B A R IR D R A5 1R R AREAAS, PR AT BAAE | N RIS, AR R AU g ] 2
ANE . Rl & IS AL R B, W DR R ACHEAT FARARRAT € Ik 3%, PUHAT A X R 10K,
P A AR .

KENEN B — BRI R I MBCEYEIR . AR EE (1010 TN, KGR & &3 2 Xt E
AEIER + ZIREPIEH] MPTESIBIAN, KEREN& BRI L IR, 222 H
Pl e MAHT TN NAE 3 NS T KGRI & BRI BRI A, Jo 2 RN, SR AT
GiRAFEZE S, XA RS IE AR IR AR 7 BRI . MRBER A AR AT AR AR R, /5 2k
— B R BT 2 KA AN R R AU AR REAT 73 T IR E

5. &hig

AWFFR I T KE FG-RIL BRI & EMOIRTE 3 IR T I E LB E 4L, ¥ 3MG-CEA &%,
FRUUN 3 XFoe ek IS H], TERBERN, FIEREEEFR N 50.38%~63.81%, =i K& & A
A DAE R AR B, IRTFBERRCR,
E&ImHE

TTIR8 AR 4 (G5 BK20221278); AW E R 1l 5256 %= 351 H (ZSBBL-KY2023-03); 4 i 4%
MR 2ER A BRI R R 3 4 (w5 . HNY202223).
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