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Abstract: Soybean is an important grain and oil crop, so increasing crude fat content of soybean seed is an
important goal of soybean breeding in China. Based on the genetic map constructed in the laboratory, the
density of the marker was increased. By using Joinmap 4.0 software, a soybean genetic map containing
480 markers with an average distance of 5. 14 ¢cM and a total length of 2 469. 3 ¢cM was obtained. Combined
with the phenotypic data of crude fat content of soybean in Chongqing in 2021, 2022 and 2023, Yunnan in
2022, QTLs (quantitative trait locus) were detected by IM mapping (interval mapping). Twenty-one
QTLs related to the crude fat content of soybean were obtained under four environmental conditions, dis-
tributed on 16 linkage groups, among which, three QTLs (qOILO01. 1, qOIL04. 1 and qOIL14. 2) were de-
tected in two environments. The research results will lay the foundation of map-based cloning and gene
functional analysis for QTL affecting crude oil content in soybean.
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Soybase(http: //www. soybase. org/) Wt £ AR Y. 7] EE XA S5 A 5 RN TS ACRTERE R (Insertion and
Deletion, InDeD 5[4, SSR il InDel 514 i1 L 2E TAEY) TRARA R AR, WKER 20 F5s @k b kit
th 3 780 XF #5434 i SSR 514, HI T ik BA Z 851 %t X2 Z B8 W U T X (KILE 2 5 X
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WE L 2 SHEMARICH B, M2 A B (R EA A B ED fFRid oy H, Sk 8 FRid b U,
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HRERVLAF 2 5 0 580 B PR 2 38 T i R SR AUE, i 5 000 I R 7s VLA 2 5 A A5 o 5k R 23 0 20 MR 7Y
FAUA.
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ZHER. FG IS 480 MRIC (R 3), FRicB A FHIBE R 5. 14 oM. TE BT, B 55 B K 2 50
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Chr. 1 35 184. 70 5.28 Chr. 12 14 124. 80 8.91
Chr. 2 23 141. 70 6.16 Chr. 13 44 200. 30 4.55
Chr. 3 16 87. 10 5. 44 Chr. 14 40 141. 20 3.53
Chr. 4 16 115. 60 7.23 Chr. 15 17 43. 80 2.58
Chr. 5 7 29. 80 4.26 Chr. 16 25 122. 80 1.91
Chr. 6 18 102. 20 5. 68 Chr. 17 29 123. 60 4.26
Chr. 7 31 189. 10 6.10 Chr. 18 19 143.70 7.56
Chr. 8 38 188. 60 4. 96 Chr. 19 22 167. 30 7. 60
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¥ QTL W, A 3 P (qOIL01. 1, qOIL04. 1, qOIL14. 2)7E M A7 [|] 19 3R 55 i g 46 M ). qOIL01. 1 7E 2022
AT R 2022 4EZFHY LOD {H4 %14 3. 00 F13. 72, 20 BB T 7. 20 % 1 9. 10 % By R AR 3, Hivh 2022
R RV 2 55 55 07 3k DRI o 280 07 3 B R 38 I R RUAH 0. 57 %0, T 2022 4F = B 2R B B AR AU (E
0.44%. qOTLO04. 1 7£ 2021 4EH KA1 2022 4E = FEG I LOD {50 54 3. 42 F1 3. 29, 40 9 f# B T 10. 80 % Al
8. 100 MR IUAR 5, KULAE 2 5 19 45 A7 F5 DI vk & 0 1 2 3 Ry i /0 SR AU, qOIL14. 2 £ 2022 4F 5 R I
2023 4EEPRAY LOD (B 437 4 5. 78 Fl 4. 18, 43 Jlfif B 1 13. 30 %6 A1 9. 80 26 i K AYAZ 57, 2022 4F 8 PRI
2 5 A3 B DR B P S50 3 0 g B F AU 0. 48 %, THT 2023 4F T PR I M RRAR F AU 0. 28 %.
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134.0 SWU11119 - satta90 1319 § SSR009(14)
135.0 SWU11120 SWU13139 132.4 satt560(14)
1373 SWU11121 Ir SWU13140 134.9 SSR035(14)
142.4 SWU11123 SWU13143 140.1 CY14019
145.8 SWU11125 SWU13152 141.2 CY14020
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Chr.16 Chr.17 Chr.18 Chr.19 Chr.20
0.0 —f— CSSR027 00~~~ SWU;; 021 0.0 —— SWU18001 0.0 —A— SWU19003 0.0~~~ satts71
4.7 —— swu16021 0.6 satt4, 2.9 —1— satt495 3.5~] |- CSSR012
7.2 SWuU17039 1 SWU19011 57— satt239
13.8~]_L- SWU17040 A~ 73 SWU20054
14.7 —— SWU16022 K 15.2~] |- satt232 A
143 SWU17047 192 1 Shoot2 153 sat268
2011 > SWU19022 21.8 —— SWU20097
282~ |- swu16044 1 26.5 ——— SWU20101
34.8+[ |, SWU16060 30.3 —— SWU18023 278 Swu19036
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458~ | |\ swu16074 56.0 sat209 ’ 510 swu20112
51.6 <L SWU16076 56.7 SWU17080 53.8 —— SWU18037 5301~ sat155
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67.4 -] sat151 71.4~\_/- SWU17092 718~ swu1soa2 ’
72.0 - [~ SWU16082 762 ] sat194 72.8-7 |~ SWU18045
80.2—— SWU16084 73 T saase A N I rtbedsl
’ : sa 83.6~|_|- SWU18055 81.7 ——— SWU19074
85.5—— CSSR010 80.6 satt226 a8 > SWutsoss
88.4 —— SWU16092 89.1 | satt4ss :
90.1 N SWU17108 90.7 ——1— SWU18060 92.2 —— satta62
94.7 —-— SWU16104 ke
94.2 satt543 97.4 —— SWU19087
947 SWU17117 :
97.1 SSR037
1085~ |- SWU16111 986 SWU17121 108.6 ~L_|- swu18061 1083 T Swotooes
110.6 —[ | satt547 99.1 satt615 110.3 — T~ SWU18062 9
113.5- >~ SWU16116 1022 SWU17122 185 1394
1219~ swu1e128 1115 satt256 1203 ~F< GMES111
122.8 7 sat393(16) 115.5 sat326 ’
1236 satt301
130.5 —— sat164
136.1 ——— SWU19114
1409~ | - satt288
142.6 —- GMES1 14
1437 GMES110 150.8 | satiss1
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164.4 ~—|— SWU19124
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QrL W Wbk ek WRES, o P e R
cM TRk % LA A

qOILO1. 1 22CQ 1 SWU01100 98.99~101. 98 3. 00 7.20 0.57 0. 14
22YN 1 SWUO01118 98.99~113. 57 3.72 9.10 —0. 44 1. 30

qOILO01. 2 23CQ 1 SWU01062 73.81~86. 66 8.08 18. 10 0. 47 0. 34
qOIL02. 1 22CQ 2 SWU02101 59.00~69. 90 4.32 10. 10 —0. 86 —0.18
qOIL04. 1 21CQ 4 SWU04058 41.77~50. 32 3.42 10. 80 —0. 40 —0. 35
22YN 4 SWU04058 48.77~55.32 3.29 8.10 —0.31 1.02

qOIL05. 1 21CQ 5 SWU05120 7.22~18.03 5.17 15. 80 —0.63 0. 28
qOIL05. 2 22CQ 5 SWU05127 29.21~29. 85 3.75 8. 90 —0. 83 —0.70
qOIL06. 1 22YN 6 satt708 7.14~22.95 4. 70 11. 30 0.09 1. 68
qOIL06. 2 22CQ 6 SWU06057 46.16~58. 44 5.68 13.10 —0. 66 0.75
qOIL07. 1 22CQ 7 sat258 63.78~70. 85 3. 81 9. 00 —1.18 —0.01
qOIL08. 1 22YN 8 SWU08013 0.00~3.68 3. 05 7.50 —0.69 1.08
qOIL09. 1 23CQ 9 SWU09043 10. 54~24. 61 3. 26 7.70 0. 27 —0.22
qOIL10. 1 22CQ 10 SWU10022 0.00~11.43 4.15 9. 80 —0.41 —0. 96
qOIL12. 1 22CQ 12 SWU12025 101.22~115. 48 4. 45 10. 40 0.67 0.42
qOIL12. 2 23CQ 12 SWU12133 0.00~6. 00 3. 65 8. 60 0.16 —0.53
qOIL13. 1 22CQ 13 SWU13058 35.10~55.76 4.45 10. 40 0. 38 1. 06
qOIL14. 1 2CQ 14 SWU14015 80. 06~88. 62 6.71 15. 30 0.62 1. 83
qOIL14. 2 22CQ 14 sat342 16.75~25.94 5.78 13. 30 0. 48 1.58
23CQ 14 sat342 19. 75~24. 63 4.18 9. 80 —0. 28 —0. 46

qOIL17. 1 22CQ 17 SWU17092 61.74~80.09 3.92 9. 20 —0.23 1.02
qOIL18. 1 22YN 18 SWU18060 90. 66~107. 66 3. 64 8.90 0.1 1. 20
qOIL19. 1 22YN 19 SWU19070 56.90~66. 42 4. 35 10. 50 —0.73 1.11
qOI1.20. 1 21CQ 20 SWU20113 53.96~60. 56 3. 33 10. 50 —0. 39 0.41
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