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Correlation of Fatty Acid with Major Agronomic Characters of Soybean in Dif-
ferent Environments
XIE Dong-wei, HAN Ying-peng, LI Wen-bin

(Key Laboratory of Soybean Biology in Chinese Ministry of Education, Soybean Research Institute of Northeast Agricultural University, Harbin 150030,

Heilongjiang, China)

Abstract : The 126 F, Recombinant Inbred Lines ( RILs) derived from a cross between Hefeng 25, a soybean cultivar with
regular linolenic content, and L-5, a soybean mutant line with only 2.66% linolenic acid, were planted in three ecological
environment in Heilongjiang Province, and the five main fatty acid contents of RILs as well as their parents were measured by
fatty acid sodium hydroxide-methanol using gas chromatography, to investigate the correlation among the five kind of fatty
acids content and with the major agronomic traits. The five major fatty acids of RILs showed steady relationship in different
environments. Linoleic acid had significant positive correlation with linolenic acid, while oleic acid had significant negative
correlation with both linoleic acid and linolenic acid. Linolenic acid showed significant positive correlation with 100-seed
weight, indicating that 100-seed weight can be used for selecting soybean germplasm with proper linolenic acid content indi-
rectly. Path coefficients between fatty acids content and 100-seed weight varied with the planting environments, suggesting
that 100-seed weight could only be used as an assistant for selecting low linolenic soybean.
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Table 1 Analysis of variance of soybean fatty acids

content in different environments

A % B/ME EBOKE ¥iE 5 5 ZH
Locations  Content  Minimal/% Maximum/% Average/% Variation/ %
8.3426 16.2431  10.3359 11.84
Palmitic
WG
3.2757 6.4088 4.7132 33.29
Stearic
M RIE  JNAR Oleic 16.9622  34.5501  22.1617 16.41
Harbin TS
46.9024  66.1410 57.6118 8.94
Linoleic
W RRIR
2.0892 8.8067 5.1704 33.03
Linolenic
Ptz
8.2426 16.0512  10.6770 13.93
Palmitic
T R R
3.4494 5.8518 4.5994 29.19
Stearic
I 2% VP2 Oleic  17.6272  26.4860  21.6852 15.30
Hulan TSR
52.2952  66.1410 57.8456 8.53
Linoleic
M JRRIR
2.3263 8.7220 5.1929 31.17
Linolenic
PR
8.2280 15.2723  10.3582 12.34
Palmitic
T g2
3.3819 6.4088 4.4855 11.51
Stearic
@Ak R Oleic 17.6273  34.4441  22.7890 11.38
Suihua T
46.4425  64.0677  57.1535 4.66
Linoleic
PR R
2.0655 11.4703 5.1432 33.08
Linolenic
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Table 2 Correlation analysis among five kinds of fatty acids content in different of environments

FERER Palmitic TSR Stearic VTR Oleic WHE Linoleic AV ERR Linolenic

HRB HL SH HRB HL SH HRB HL SH HRB HL SH HRB HL SH

FEHE R Palmitic | | |

ifSHA Stearic  0.0894  -0.0186 -0.1595 | 1 1

R Oleic -0.0568 -0.1762* -0.2247 * 0.6383* * 0.8178 * * -0.0570 1 1 1
WEIHAR Linoleic -0.2267* -0.2065* -0.215* -0.784* * -8479* * -0.0295 -0.826" * -0.84* * -0.6818* * 1 1 1
PJFRAR Linolenic  0.0062  0.0869 -0.0205 0.0353  0.1055 -0.0480 —0.245* * -0.400* * -0.3%4* * 0.02* * 0.400* * 0.354* * 1 1 1

L AARAE0.01 FN0.05 K R HRB: M /RIEHLX ; HL:ME22 3K 5 SH: Z2ALHLIX

*”indicates significance at the 0.01 and 0. 05 levels respectively. HRB: Harbin area; HL: Hulan area; SH: Suihua area.
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Table 3 Correlation analysis between fatty acids content and main agronomic traits

R Palmitic T EHR Stearic R Oleic AZJHTR Linoleic MV JRRAR Linolenic

HRB HL SH HRB HL SH HRB HL SH HRB HL SH HRB HL SH

¥ PH -0.0435 0.0604 0.0979 -0.0603 0.1223 -0.0683 0.0136 0.0741 -0.0330 0.0069 -0.0962 0.0386 0.0367 -0.0158 -0.0380
FZEFHHNTP  0.0137 0.0157 0.0554 -0.0638 0.0895 -0.1617 0.0131 0.0613 -0.0009 -0.0299 -0.0565 0.0615 0.1109 -0.0421 -0.0931
HEIJEEL NTP 0.0795 0.1563 0.0601 -0.1092 0.0384 -0.0365 -0.0238 0.0216 -0.0543 0.0213 -0.0689 0.0640 0.0296 -0.0097 -0.0534
FUPRRIE NSP - 0.0850 0.1635 0.0605 -0.1248 0.0265 -0.1113 -0.0521 0.0206 -0.0543 0.0644 -0.0760 0.0438 -0.0293 0.0171 0.0009
HpRRIE SWP 0.0768 0.1314 0.0852 -0.0773 0.0263 -0.1079 0.0047 0.0604 -0.0973 0.0271 -0.0808 0.0709 -0.0758 -0.0200 0.0042

ERLE 100SW - 0.0269 0.0753  0.0568 0.0652 -0.0221 -0.0180 0.0727 0.0666 -0.0859 -0.0499 —0.0214 -0.05740.4836* * 0.3141 * *0.3901 * *

PH: Plant height; NMSN: Number of main stem nodes; NTP: Number of total pods; NSP; Number of seeds per plant; SWP. Seeds weight per

plant; 100SW :100-seed weight; “ s s " “ % ”indicates significance at the 0.01 and 0.05 level, respectively.
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Table 4 Analysis of path coefficients between soybean fatty acids content and 100 seeds weight in different of environments

M5 Locations 43 Content FER R Palmitic TR Stearic AR Oleic Wiz Linoleic  WEJBEAZ Linolenic

54 Palmitic 0.0028 -0.0265 0.0163 -0.0561 ~0.0009
T#fg Stearic -0.0004 0.2067 -0.010 -0.011 0.0008
IR B MR Oleic ~0.0006 0.0277 -0.075 -0.0416 0.0035
Harbin T3 Linoleic -0.0016 -0.0234 0.0322 0.097 0.0048
. Linolenic 0.0002 -0.0136 0.0223 -0.0398 -0.0118

A Palmitic -0.031 0.0076 -0.0558 -0.013 -0.004
Tfifig Stearic 0.0026 -0.0918 0.1434 -0.0668 -0.0024
I 2% IR Oleic 0.0079 -0.0599 0.2195 0.0647 0.0008
Hulan W 3 Linoleic 0. 0046 0.0693 -0.1605 0.0884 0.0119
. Linolenic -0.0028 -0.0051 -0.0043 -0.0245 -0.0431
F5A Palmitic 0. 1555 ~0.0008 -0.0469 -0.0572 ~0.0059
T Stearic -0.026 0.0047 -0.0083 -0.0007 -0.0036
mAk R Oleic -0.0379 -0.0002 0.1924 -0.1823 -0.0493
Suihua 73 Linoleic -0.0325 0. 0001 -0.1282 0.2736 -0.0592
. Linolenic -0.0052 0.0009 -0.0542 -0.0925 0.1749

A HU DO A 2 B OB B AR R, U N a2

Values of diagonal are direct path coefficients. Others are indirect path coefficients, respectively areas.
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