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Relation Analysis of the Fatty Acidcomponent Content of Soybean Germplasm
and Agronomic Trait
ZHAO Xue,Du Xue,SUN Jing, WU Yao,CAO Guang-lu,HAN Ying-peng, LI Wen-bin,ZHANG Bin-bin

(Key Laboratory of Soybean Biology in Chinese Ministry of Education,Key Laboratory of Soybean Biology and Breeding/Genetics of Chinese Agriculture
Ministry , northeast Agricultural University , Harbin 150030, China)

Abstract: Optimization of soybean fatty acid is one of the most important breeding objectives. In this study,a total of 150 soy-
bean germplasms from Northeastern China were planted in three tested sites including Harbin, Nanning and Sanya. The oil con-
tent and fatty acid component of the tested seeds were measured to investigate the relationship within oil content and five fatty
acid and with main agronomic traits of soybean as well as the influence of different environments on soybean fatty acids. The re-
sults showed that the accumulations of saturated and unsaturated fatty acid, particularly the latter, were influenced by the envi-
ronments. Oil content of soybean germlasms was relatively stable in the three tested sites. Oleic acid showed a highly significant
negative correlation with linoleic acid, palmitic acid and linolenic acid in all the three tested sites. Variation coefficient of vari-
ous fatty acids was different, of them, that of linolenic acid and stearic acid were higher, linoleic acid variation coefficient is
lower. Variation coefficient among different environment was small. The correlation analysis showed oleic acid and linoleic
acid, linolenic acid, palmitic acid showed a significant negative correlation in three environments,and the linoleic and linolenic
acid content was significantly positively correlated. Oil and oleic acid was significantly positively correlated with linolenic acid,
and it was significantly negatively correlated.
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Fig.1 Soybean fatty acid peak from

gas chromatography
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Table 1 Variation of content of fatty acids in different soybean varieties( % )

Hh gL NE W52 ¥fH T i 22 AL F Y1 He/ME RME
Location Fatty acid Means SD CV/ % Minimum Maximum
WA IR TEE FEAEER Palmitic acid 11.92 1.08 9.06 9.51 18.79
Harbin T gHR Stearic acid 3.66 0.85 23.22 1.17 6.12

JifZ Oleic acid 21.72 2.98 13.72 10.96 29.91

MR Linoleic acid 54.87 2.77 5.05 47.08 62.48

AV JFRIR Linolenic acid 7.84 1.37 17.47 4.40 12.91

i oil 21.88 1.09 5.19 17.00 23.10

=i FEAHAR Palmitic acid 13.13 1.33 10.13 10.34 17.78
Sanya i fJ§AR Stearic acid 2.80 0.56 20.00 1.76 5.89
JifZ Oleic acid 24.30 5.98 24.61 15.88 48.74

WA Linoleic acid 50.99 4.56 8.94 32.33 58.40

AEJFEZ Linolenic acid 8.79 1.37 15.59 3.63 12.35

Wy Oil 21.25 0.84 3.96 18.00 23.03

T FEHEER Palmitic acid 12.28 1.01 8.22 10.32 17.00

Nanning g2 Stearic acid 3.50 0.56 16.00 2.20 5.36
iR Oleic acid 34.93 7.79 22.3 19.57 61.91

W32 Linoleic acid 44.41 6.61 14.88 21.41 56.54

WP JRR#Z Linolenic acid 4.89 0.77 15.75 2.77 6.91

Wy Oil 21.20 0.99 4.44 18.35 24.30
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Table 2 Correlation analysis on components of soybean fatty acids at different tested locations

AR I R

Hi A5 N iR bR WiE R THIAR BV DA RiiEO
Location Fatty acid Palmitic acid ~ Stearic acid ~ Oleic acid  Linoleic acid  Linolenic acid 0il
W SR I FERER Palmitic acid 1 -0.1204  -0.2840"* 0.0155 -0.1285 0.0654
Harbin fifil5 A2 Stearic acid 1 0.3741**  -0.5614** -0.2026 * 0. 0507
MR Oleic acid 1 -0.8398**  -0.4876" " 0.2882" "
AF3HAR Linoleic acid 1 0.1427 -0.2640 " *
WP KR Linolenic acid 1 -0.1824
il oil 1
=3 BRI Palmitic acid 1 0.1645  -0.5329** 0.3273** 0.2019 " 0.0929
Sanya fifiJ5 A2 Stearic acid 1 -0.1552 0.0535 -0.06808 0. 1208
R Oleic acid 1 -0.9488"*  -0.6304**  -0.1697
iR Linoleic acid 1 0.4768 * * 0.2383 "
WP JFRE Linolenic acid 1 -0.1948

ey oil

1




356 A S 34
HFR2
Hb A B Witk bR R Wi MR RIATHIT SRR AR Wy
Location Fatty acid Palmitic acid ~ Stearic acid ~ Oleic acid  Linoleic acid  Linolenic acid 0il
BT FAR Palmitic acid 1 0.2853**  -0.5686"*  0.4380"* 0.4700 * * 0.0130
Nanning THASER Stearic acid 1 -0.3259" %  0.2262" 0.2494 * 0.1142
MR Oleic acid 1 -0.9823**  -0.6944 * * -0.2569 *
AEIMER Linoleic acid 1 0.6083 * * 0.2832**
WP J#R % Linolenic acid 1 0.0689

i fy oil

R A RIARFRTE 0.05 F0.01 AT B, T,

“and " represents correlation at 0.05 and 0.01 level. The same below.
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Table 3 Thecorrelation of fatty acids and agronomic traits

TR T TR R MEAMR TERRIR
Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid

KR Plant height -0.0365 0.0467 -0.1527 0.0766 0.1810
FZE95% Nod number 0.0287 0.0193 -0.1035 0.0690 0.0541
433 %% Branch number -0.1303 0.0207 -0.1580 0.1212 0.1944

Rk I8 Pod number per plant -0.0619 0.0032 -0.2863 " * 0.2171° 0.2410 "
FRRKIEL Seed number per plant -0.0385 0.0676 -0.1738 0.1111 0. 1470
FARRKI L Seed weight per plant 0.0016 0.0566 -0.1250 0.0811 0.0751
k7 100-seed weight 0.0428 0.0031 —-0.1242 0.0368 0.1624
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