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Table 1 Genetic correlations between five fatty acids under varjous ecological conditions

HRHER XKk B A 2 4& 0 XK T H OIKE & B
Correlated traits Dongnong  Heinong Suihua Hejiang Dagqing ‘ Jilin Liaoyuan Tieling
b W
e L 0.826°* 0.626"* 0.446" 0.489" 0.428"° 0.605** 0.528°** 0.648°°
Lindenic-Linaleic
TR~ W ~—0.902** —0.761** —0.602* * —0.746°** —0. 702* * —0. 784 * —0.677** —0.751" *
Linolenic-Oleic
I MRS —

WL — W —0.983** —0.973" " —0.943* " —0.926** —0.911** —0.958** —0.977** —0.988" *

Linaleic-Oleic .
LR AR 0.500* 0.398°** —0.004 0.186** 0.224"+ 0.337** 0.341*° 0.436°*
Linclenic-Palmiti
- & —0.364° 0.346°* —0.189** 0.018 0.271** 0.181*°* —0.300** 0.092
Pclmitic-Stearic
B 0.464** —0.241** —0.311** 0.105 —0.162** —0.164** 0.341** —0.329°*
Palmitic-Oleic
R
L 0.344°"* 0. 063 0.072 —0.384** —0.145* —0.059 0.221*°* 0.118*
Palmitic-Linoled
-8 0.545°* 0.234°* 0.444** 0. 059 0.246°** —0.238** 0.361** —0.012
Stearic-Oleic
—¥
VEm MR —0.527** —0.330" * —0.492** —0.169° —0.432** 0.139* —0.394** 0.033
Stearic-Lincicic
B8 - B —0.540" * —0.268°* —0.239** —0.016 —0.157** 0.149** —0.307** 0.049
Stearic-Linoleni

*, % =% 0.05,0.01 BI¥KF
% , % % Values significant at the 0. 05 and 0. 01 probability level, respectively.
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W, RBAEHEYNER. AREXY, YTRRIE— K, RS EHRYRHEXRAR
(12,3)=—0.964** , B B FAMK, SHX R (ran=-0. 958) EA R, 4 W MR —
MRS LKRERBERMX, MHEXRERAS,2)=—0.632"" , 5MERH r
(13) =-0. 747" * A B H Y R —Fot, UM 5 THRRERBE FHE MR
B9 R(23,1)=—0.599"" X HHMERY R(23)=0. 591 * LMK, NEBE AL H T
ST, EMB AL RRNE R, AEMERENRFHN U ERATRY, —FRARET
TR , B SR ARAE DR T LA SRR o .
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Table 2 Genetic correlations between fatty acids and protein, oil and protoil contents

HEER 0 OR R B K & 4 &I K K %ﬁﬂﬁawﬁﬁfiﬁfé
Correlated traits Dongnong Heinéng Suihua Hejiang Daging Jiling  Liaoyuan Tieling correlati
. ation

HIBEBSIFER ‘e . . . oo
ool P 0041 0.074  0.001 0.354** 0.350°* 0.277** 0.202°*0.348 0.193

(=Y [ 5}
BIRRB5WER 0.241*+ 0.667** —0.037 0.379*°

Protoil-Stearic 0.100 0.251-* —0.005 0.022 0. 269

BREHSME o ooe. o ouse -

Protoll- Oleic —0.028 0.398+* 0.263"* 0.243"* —0.174* 0.046 0.240

[=Y
RERBESUMEB (4400 405+ —0.052 —0.359% “—0.276° *—0. 327" * 0.135 —0.167* —0.311
Prctoil-Linoleic

EIREBRSWHR _ . .
Protoil-Linolenic 0.434% *—0. 571

EERSHSTER (016 0037 —o0. 184 0.216° 0.375

Protein-Palmitic

ﬁaﬁﬁ‘ﬁﬁ@;ﬂg@ 0 209.. 0.354** 0.285"*"

. . 14
Protein-Stearic

* —0.018 —0.502* ~-0.332** —0.103 0.147 —0.097 —0.274
** 0.231°* 0.433°*0.226** —0.016

0.459** 0.153* 0.457+" 0.211**0.268"" 0.281

EHRTBSWMR 150 0125 0045

Protein-Oleic

BORTRSEMB 5 108 o 104

Protein-Linoleic

~—0.024 0.119 —0.014 —0.158 0.061 0.193

0.C15 0.003 —0.204** —0.075 0.022 —0.127 —0.234

BEREESURE_ 905 +_0. 2037 =0, 153 * —0.001 0.201°* 0,078

Protein-Linolenic 0.404** 0.004 -—0.191

iﬁ}ﬁ}iﬁﬁ%ﬁﬁﬁ —0.029 0.147 0.253** 0.225°** 0.128 —0.014—0.505""* 0. 034 0. 076
Oil-Palmitic
A Tk
im&:aﬁ—‘iﬁagﬁ 0.276" " 0.379** —0.484** —0.133 —0.055 —0.377"* 0.018 —0.424** 0.026
Cil-Stearic
iﬂ]ﬁ'ﬁﬁsiﬁﬂﬁ 0.514** 0.476*+ --0.161 0.723** 0.443** 0.353** 0.089 —0.092 0. 353
Oil-Oleic
%ﬁﬁﬁﬁﬂzﬁﬁﬁﬁ —0.569**—0.555** 0.126 —0.680**—0.297**—0.32t1** 0.014 0.059 —0.361
Oil-Linoleic -
i@ﬁ}.ﬁ‘g-’iﬂ?‘}ﬁ,ﬁz —0.358"*—0. 170" 0.208*° —0.490° " —0.027 —0. 259" ':—-O.-IOZ-—O. 265** —0.265
Oil-Linclenic .

BRAEEER+ A SIENRERA ABSEMRE, BERR. BR. G
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S5&RNRHEREORLEXR. EURTBSERRMMEE s M AHXBERRES
FAY ERESURMNEMROAXESHAREE. WIS REFNR.ERR. W8,
EMROAREESERAR—H,BEHASRESHR. EMRO S MEHEE, 25N
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XY —B TEECERARSEHRYTHE, BERRRT AHALEATEN
Ptk XRBRAESHE T, FLERAGHELRORARR, AN HEH%.

= . EERPBRSEERROBEE.

M7 3TTLLE S, MRS FFEMIEA T AT, SFH LB RE H B L BT A —
B, 5 THMREEL T AR BEEM S, E MR AL, B &
EREKT. EMBRSFEREERE SHEIRBOEEESOR—B, SEEHN
MR- SEBEFEML, HEARHL, ERRESE TN RAOALRA RS, 4
FHEEMAX MESHEREERE, XEALEFMRNSHRBG T EREGT,
THRARSERE, SUTUEN, URREEARNRE R 2E TNk E0ER, tEE
HRENLREB, B AEETHRE SN ROREEERRS BN — 58y
¥®.

#3 FEEPRSTELERERGBEREE

Table 3 Genetic correlations between growing period traits and major fatty acid

HXHER R B R & & &§ I KK & #% 1 B & 8
Correlated traits Dongnong Heinong Sucihua  Hejiang  Degqing Jilin Lisoyuan Ticling
WIS 28 —0.171 —0.111 0.041 —0.126 0.007 0.135 0.115 0. 106

Oleic-Flowering pericd

mnsﬁwﬁjﬂﬁ —_ —_— te __ — (X ] —_ ae L) .e
Oteic-Flowering to maturicy 0.073 —0.535 0. 100 —0. 209 0.123 —0.374°¢0.425 0. 423

mns#ﬁ” —_— — e __ P re __ -— te e e
Oleic-Growing period 0. 087 —0. 426 0. 030 —0. 422 0.063 0.192 0.428 0.330

T MR 5T _ —0. 13
Linoneic- Flowering period 0.167  0.048 —0.103 0.046 0.015 —0.134 —0.167 —0.072

TMRSFIERRE . ee —0 188 .o 0 2qge .
Linaneic-Flowering to maturity 0.070 0.509 0.088 0.258 0.188* 0.259 0.015 —0. 396

UMBSEEH .o . '
Linoncic- Growing period 0.076 0.402** 0.013 0.359*¢ 0.004 0.086 —0.058 —0.04)

WA S IER . ‘e . . . - '
Linonenic-Flowering period 02397 0-421* 0.248** 0.241°¢ 0.147 0. 067 0.115. —0.024

RSP 0.278*¢ 0.871"* 0.291°* 0.011

Linonenic-Flowering to maturity 0.001 0.343°+.-0. 4?_5' " 0.488**

R EEEH . . . e 0.428%° 0.350° *
Linonenic- Growing period 0.114 0.295 0.008 0.378*" 0.4587° 0.242°° 0.428°* 0. 350

JEDRSEERZHRMEEES
A ATTLE S, DR S ERE SRR SRR S TRE. BRI S WMBRL
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Table 4 Genetic correlations between fatty acids and main agronomic traits

AXRER R B R 4 AU XK & HF 4 Kk & ¥
Correlated traits Dongnong Heinong  Suejhua  Hejiang  Daqing Jilin Liaoyuan  Tieling
SR ight 0.075 0.232° —0.056 0.373°+ 0.206° —0.2i5* —0.169 —0.221°
TR RBTR 0.151 0.554** —0.075 —C.004 0.262 0.015 —0.07 0.188
R 0.370** 0.373*¢ —0.133 —0.020 0.302°* 0.313* —0.076 0.078
TN ETME i ~-0.200* —-0.373* * —0.119 —0.577°* —0.083 0.049  0.102  0.092
ﬂﬁ%ﬁ?gin —0.193 —0.606** 0.022 —0.009 0.410** 0.030  0.045 —0.359°"
T e | S04RT07Tt 0007 —0.013 0.382° —0.212 0.074 —o0.111
THRB TR i 0.192  0.053 0.394** 0.121  0.019 0.457** 0.337°* 0.383**
%?fiﬁz?m‘ —0.026 —0.309* 0.065 0.084 0.124 —0.136 0.123 —0.064
f‘ﬁﬁfﬁf&wm —0.198 —0.220 0.127  0.000  0.052 —0.565°* 0.136 —0.064
ko S 0.478% 0.387*+ 0.396°* 0.465°* 0.612°° 0.508** 0.387"° 0.505°"
THSER o Oic 0.136 0.338° 0.216° 0.017 0.148 0.213° 0.328°° 0.191
%?ﬂ“f?m_mm ~0.08 —0.400° *—0.207** —0.09  0.059 —0.228°—0.375"* —0. 145
ﬁfkj}jzm_mmm —0.165 —0.079 —0.450* ¢ 0.083 —0.440°* —0.191 —0.154 —0.138
%fkfi‘?gm_mmic —0.654°* —0.023 0.306% 0.443°% —0.347** 0.071  0.154 —0.084
okt s Sarie 072077 0320t 0080 —0.257 0.076  0.002  0.070 0.432°
BHSUE o 9.005 0.303* 0.188 —0.337° —C.167 0.244 0.079  0.285
BESTME oo | 004 —0.222 0.0 0.425++ 0.273 —0.085 —0.045 —0.328" -
BUSERE e —0-151 —0.352—0.3871% 0,064 —0.135 —0.556% * —0.178 —0. 412" *
B SRR pamge | —0-598% 03877 =0, 4767 *—0.355* * —0.287" —0.392* *~0.301 * 0. 376" *
B TR, oceae 083770 —0.153 —0.051 —0.32° —0.207 0.011 0.298°  0.116
FERFSHR
The number of pods on main ~ —0.608  0.137  0.070 0.325°* —0.075 0.080  0.051  0.620

stem-Oleic
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EEFEH SR

The number of pod on main 2.079 —0.061 0.067  0.259 0.343°* 0.054  0.043  0.037

stem- Linoleic

FEFENE TR
The number of pods on main
stem-Linolenic

FERENSHER
The number of pods an main
stem- Polmitic

FEFRBETER
The number of pods an main
stem-Stearic

FHERER
The number of nodes-Palmitic

FRSHEER

The number of nodes-Stearic

PG MR
The number of nodes-Oleic

PRETHER

The number of nodes-Linoleic

IR ETHRR
The number of nodes-Linolenic

S EFEHSEER
The number of pods an
branches- Palmitic

STE R SRR
The number of pods on branches
-Stearic

SRS AR
Tre number of pods on branches
-Oleic

SHEERET. MR
The number of pods on branches
-Linoleic

SRS TRRER
The number of pods branches
-Linolenic

—0.086 —0.236 —O0. 264

—0.661" "—0.446"* —0.278

0.770** 0.101 0.168

0.061 —0.320""0.381""

--0.565"* 0.015 0.071

—0.354*—0.391** —0.056 —0.283*—0.492** —0.167 0.342**

0.283 —0.347**-0.385"~0.362"° —0. 201

0.133 —0.478°*—0.408*" —0.102 —0.045

0.030 —0.172 0.219 0.296° 0.272*
0.235 —0.156 —0.074 —0.312°°* 0.194
0.059 —0.256* 0.208 0.273* 0.228*

0.07.

0.402~* 0.444*+ —0.062 0.012 0.607°" 0.160 —0.404** —0.024
0.303" 0.180 0.060 0.775"* 0.093 0. 179 0.136 0.133
—0.056 0.474"° 0.551*+ 0.512*< (C.116 0.468°° 0.066 0. 002
0. 131 0.209 —0.193 —0.400"*0.382** —0. 0}1 —0.105 0.047
0.135 0.245° 0.149 0.381"" 0.430** 0.155 0.175 0.107
—0.191 —0.408°* —0.268 —0. 423* *—0. 464* *—0.300* —0.171 —0.229
—0.037 0.247 —0.202 —0.181 —0.289 0.152 —0.139 —0.014

BUME. WHELRR. rEMEMR. O ENES LR BRI EHRF
RBE-HEH. AMEFTASHMARMERESR ST MOHER—B. MREHSER
R EZRYSHHR. TH IR DR SERRRERR. AR A S HEREIMM
RESHR—BLEIEEREAGHEX AR SHREBEKT, ZHASHRREERS
JERTR MM X Z IR WED HRBEREEANE SHRESTREEN A SBER
BEEMR, MR AU EXRFHFRERBEFARE TR E 2K LR
HSERBESAREFZEMX, A I TREREFERX SHLSUNNHRER
HE, IR KR RAGHRARAX.
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CORRELATION ANALYSIS BETWEEN FAT ACIDS AND MAIN CHEMICAL
AND AGRONOMIC TRAITS A

Nian Hai Wang Jinling Yang Qingkai
(Nartheast‘Agricultural‘ University)
Liu Zhongtang
(Hejiang Institute of Agricultaral Sciences)
Wang Dagqiu
(Jilin Instiute of Agricultural Scienles)
Liu Guofan
(Daging Institue of Agricultural Scienes)
Abstract

25 high-yield soybean lines were grown at 8 locations correlations between fatty acids were
estimated and correlation analysis between fatty acids and main agronomic and chemical traits
were conducted, respectively. The results shown that correlations between oleic, linolenic and
linolenic acids were very stable under various ecdlogical conditions. linoleic aéid was positively
correlated with linolenic acid and both of then were negativelyxcérrelated with oleic acid. Basical-
ly positive correlations between linolenic acid and gfowing period traits indicated that lines with
longer growing period tended to have higher linolenié acid content in seeds when seed filling peri-
ods were under lower temperature conditions. A lot of correlation coefficients between fatty acids
and main agronomic traits were identical at various locations, but most of them did not reach the
statistically significant level. At_ all locations, a positive correlation was observed between
palmitic acid and 100 seeds weight, which indicated that an indirect selection for lowering
palmitic acid content and improving oil quality are feasible. As palmitic acid was positively asso-
ciated with linolenic acid and inheritance of palmitic acid seemed to be simple, an indirect selec-
tion for lowering linolenic acid is possible through lower palmitic acid selection.

Key words Fat acids; Main agronomic traits; Genetic correlation



