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Abstract: Oil content is an important trait in soybean and many efforts have been conducted to increase it. The genetic varia-
tion of oil content and the correlations between oil content and yield together with yield related traits in seven different environ-
ments were analyzed among three RIL populations in present study. These three inbred lines ( RILs) were crossed by Hefeng
47/Heinong 37 ,Hefeng 47/Heinong 37 and Dongnong 46/Kenjian 23 and consisted of 148,109 and 153 lines, respectively.
The average oil content in three populations showed a normal distribution, and the mean oil content of the cross with parents
both rich in oil was higher than other crosses. The correlation between oil and yield and yield related traits indicated that oil
content was positively correlated with pod number per plant and seed number per plant in all three populations in seven differ-
ent environments. Seed weight per plant also showed positive cor with oil content in two populations ( AB, AC). However, the
negative correlation was observed between oil content and plant height. For other agronomic traits , they showed different corre-
lation with oil content in different crosses and various environments. In addition, path coefficients between oil content and the
yield together with yield related traits showed that seed number per plant and seed weight per plant had the highest direct and
indirect effects on oil content.
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Table 1 Oil content variance of soybean population in seven environments

TN A LA FHME PRz E N it BE WEE J3E
Population P P2 Mean SD CV/% Skew Kurt
AB 21.44 20.92 21.15 0.27 1.28 0.09 -0.17
AC 22.14 21.44 21.61 0.26 1.18 -0.03 -0.30
DE 22.15 19.80 20.94 0.45 2.16 -0.01 -0.35

SD : Standard deviation ; CV ; Coefficient of variation
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Table 2 Correlation analysis between main agronomic traits and oil content
U A Y = T I3 HRIERL BRI LiERY S A AR
Population Location PH NMSN NB NTP SNP SWP 100SW
AB HL -0.0978 —-0.0418 0.0124 0. 1809 0.2170* 0. 1602 -0.248" "
HB -0.0675 0.0821 0.0839 0.2190 " 0.3090 * * 0.2740 " * 0.0509
BX —-0.0544 0.1269 0.0536 -0.0141 0.1593 0. 1530 -0.0139
JMS 0.1029 0.2460 " * 0.0498 0.2890 " * 0.3430 " " 0.3320" " 0. 0466
SH -0.0514 0.0138 -0.1165 0.2630* " 0.4570* * -0.3360 " * -0.5210" "
HEB -0.4120"*  -0.4000 " * 0.0406 0.2280 " 0.4020 " * 0.4600 * * 0.1898
HLI1 -0.2760 " * 0.0472 0.1767 0.2490 * 0.3620 * * 0.3530" " 0.0115
AVER -0.2490**  -0.1416 —-0.1045 0.1023 0.1555 -0.0565 -0.3020" *
AC HL 0.0998 0.1322 0.0025 0.0865 0.1010 0.0981 0.0245
HB -0.0198 —-0.0050 -0.1960 * 0.0782 0.0853 -0.0122 -0.2000 "
BX -0.0271 0. 1053 —-0.1553 0.0143 0.0573 0.0506 0.0035
JMS 0.0574 -0.1149 -0.1710" 0.3250* * 0.3340 " * 0.3090 * * -0.1539
SH -0.0002 -0.1549 —-0.0906 0.2790 " * 0.3150 " * 0.0310 0.0888
HEB -0.0139 0.0374 -0.1351 0. 1600 0.1476 -0.0878 -0.3420 "
HLI1 -0.2509 0. 1446 0.0211 0.0184 0.0264 -0.0774 -0.1256
AVER 0.0152 —-0.0948 -0.1503 0.0857 0.2090 * * 0.0434 0.0567
DE HL -0.2950** -0.3800"* -0.0879 -0.0683 -0.0180 0.0746 0.2110"*
HB -0.1053 0.0927 0.0734 0.1341 0.2080 " * 0.3360 * * 0.3590 " *
BX -0.1220 —-0.0363 -0.0784 0.0541 0.0106 0.1262 0.3000 " *
JMS -0.2750"* -0.363"" 0.0828 0.0228 0.1300 0.252"* 0.1720"
SH -0. 1491 -0.0515 0.0194 -0.0572 0.1660 * 0.0339 -0.0277
HEB -0.2720**  -0.2030" —-0.0025 0.0344 0. 0647 0.2400 * * 0.5650 " *
HLI1 -0.0896 -0.0201 -0.0177 -0.0002 0.0082 0.1830" 0.2970 " *
AVER -0.3540** -0.3610"" -0.0738 -0.1296 -0.0555 0.0662 0.1880 "

*URIR0.01 KPR T IR 0,05 JKF b i 3 HL: 2009 4RI 22 4 X ; HB 12009 4RI /R BEH0IX ; BX :2009 4F % 8 ; IMS: 2010 4R A i
HIX s SH ;2010 4FZZfL L [X ; HEB :2011 4FRG ZR VM X ; HLLT : 2011 4FERT 22 4 X ; AVER ;7 AN SREE P34 (H

“* and” indicate significance at the 0.01 and 0. 05 level , respectively. HL : Hulan in 2009 ; HB ; Harbin in 2009 ; BX ; Binxian in 2009 ; JMS; Jiamusi
in 2010 ;SH ; Suihua in 2010 ; HEB ; Harbin in 2011 ; HL11 ; Hulan in 2011 ; AVER : the average in seven environments ; PH; Plant height; NMSN ; Number of
main stem nodes; NB: Number of branch; NTP; Number of total pods; SNP: Seeds number per plant; SWP: Seeds weight per plant; 100SW; 100-seed

weight.
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Table 3 Analysis of path coefficients between soybean oil content and the main agronomic traits

o IR THRE B SRE WPROEH BBRRE HRRE R
Population Trait —PH —NMSN —NB —NTP —SNP —SWP —100SW
AB ¥k PH -0.1369 -0.0722 0. 0009 -0.0018 0.0167 -0.0701 0.0148
T % NMSN -0.0434 -0.2280 -0.0443 0.0110 0.3207 -0.1448 -0.0129
Sk %L NB 0.0009 -0.0680 -0.1485 0.0214 0.3302 -0.2565 0.0159
PARRIER NTP 0.0067 -0.0672 -0.0852 0.0373 0.5648 -0.3468 -0.0072
PARRRIEL SNP -0.0032 -0.1037 -0.0695 0.0299 0.7052 -0.3799 -0.0233
HRRRITE SWP -0.0193 -0.0664 -0.0766 0.0261 0.5391 -0.4969 0.0376
kL 100SW -0.0217 0.0315 -0.0253 -0.0029 -0.1761 -0.2005 0.0932
AC R PH -0.0171 -0.0087 0.0192 0. 0080 -0.0329 0.0452 0.0016
% NMSN -0.0018 -0.0843 -0.0660 -0.0352 0.1285 -0.0323 -0.0038
Sk %L NB 0.0011 -0.0187 -0.2980 -0.1321 0.4837 -0.2054 0.0191
PARRIERL NTP 0.0007 -0.0145 -0.1924 -0.2047 0.7174 -0.2240 0.0031
BARRKIEL SNP 0.0007 -0.0133 -0.1777 -0.1810 0.8112 -0.2275 -0.0032
PRI SWP 0.0019 -0.0067 -0.1501 -0.1124 0.4525 -0.4077 0.2659
‘BkiE 100SW -0.0001 0. 0009 -0.0153 -0.0017 -0.0070 -0.2917 0.3717
DE e PH -0.3557 -0.1162 -0.0005 -0.0492 -0.0684 0.2374 -0.0012
% NMSN -0.2164 -0.1909 -0.0077 -0.1188 -0.0838 0.2414 0.0151
SrEi % NB -0.0049 -0.0371 -0.0397 -0.1233 -0.0641 0. 1946 0.0005
PARRIERL NTP —-0.0476 -0.0617 -0.0133 -0.3677 -0.1963 0.4704 0.0866
BARRRIEL SNP -0.1089 -0.0717 -0.0114 -0.3233 -0.2232 0.6042 0.0685
PPk T SWP -0.1147 -0.0626 -0.0105 -0.2349 -0.1832 0.7363 -0.0539
BRLE 100SW -0.0020 0.0131 0.0001 0. 1447 0. 0695 0.1802 -0.2200

AR 2R B OB B AR 2, B N AR R A

Values of diagonal are direct path coefficients. Others are indirect path coefficients, respectively. PH; Plant height; NMSN; Number of main stem

nodes ; NB: Number of branch ; NTP: Number of total pods;SNP;Seeds number per plant. SWP:Seeds weight perplant; 100SW :100-seed weight.
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