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Correlation and Path Analysis of Major Agronomic Characters and Yield of
Wild Soybean ( Glycine soja)under High Saline Soil

XIAO Xin-hui, Ll Xiang- hua,LIU Yang, WANG Ke- jing

('National Key Facility for Crop Gene Resources and Genetic Improvement ( NFCRI) , Institute of Crop Science,the Chinese Academy of Agricultural Sci-

ences , Beijing 100081, China)

Abstract: A sample of 895 wild soybean lines collected in the Bohai Gulf region was identified for screening salt- alkalinity
tolerance under a high saline- alkali soil condition of 3% salinity content throughout the whole growth duration. One hundred
and nine lines completed their life cycles. We investigated ten agronomic characters. Correlation analysis and path analysis
showed that relationship between some agronomic characters altered under high saline- alkali soil condition against the nor-

mal soil condition. Results demonstrated that number of seeds,100- seed weight,and harvesting index could be regarded as

indicator indexes for identification of high salt- tolerant wild soybean accessions.
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Table 1

Sampling size and ecological environments

of the collection areas of wild soybean

IURERRE Wi bk AR A3

TS B

No. of No. of Ecological
Number Collection area
samples ingathering environment
PNa:Yi 35 TR R
1 259 31
Jinghai , Tianjin Drought, saline soil
KRG X Eh o
2 At 151 13
Tanggu , Tianjin Saline soil
KA X AR
3 56 7
Dagang, Tianjin Saline soil
KDL X 5 R pdh
4 56 9
Hangu , Tianjin Drought, saline soil
Tl £ A
5 56 7
Ninghe , Tiajin Pond
6 LR 317 0 LI B IE R 15
Tanghai , Hebei Saline or normal soil
1.2 Ak

SR AE H FE A B2 B e PRI 190 3 PN 2k

7, KM b RS T . b e S I A T
TR L, RO A R 3% (FREE L) ,pH 7. 80,
895 1 HARRAT BL A R 895 IMER (REE) » =1
SEPE, ARPHE T AR T AR R R (R R AR
35 cm x 5 30 em, FEAERE 12 kg b 3% ML
4 AR 2 AR R B AR R X Ak e
FAEERD 14 d JFBCA MR R, H SR ]
AE TR ER B o SO SR A R 3 9 (AR ER
Bel) AR AL B, AR 3 5 R A RO R e A
WS KR RSP, AR L A3 S H 14 H
FER . BEACR T #E 7 2, AR R 7 ) 9 B2 1 D0 4 3
~7 dTERE—IR o AbFR 1 FALHE 2 5 R fm T U I K
NEBER ST,
1.3 FitawmAE

WAREF N EEIT IR FH LT, &
28109 {3k 22 T 2 A A . Reab 31 FAb
B2 YR Ry sh i BRI A 5 b3 3 (K H
A398) He o %k v T R Bk AR B XS B AR R Y 10
APERGEAT T, [ RNCEFE FdriE, 25 (R
SRS R R R RO bR ) T 10 ANtk
N EARRORLEL  EORLEE | BARR T R, WK 4R 2 (Harvest
index , HI = £ 3% P2t/ AR 24 = i), i KB 14
RECEFW bRm ORZHF MR E, St
DAPR Z N BANESRFE B R AR 1 ~5 Bk XTI S B
RGN ENy Y (RS R NIK s POK (RSN Y/ SER
PR 2 {E/ % B 52 (6 x 100% . AH % {H & T
100% , LI & T IR . FJH SPSS 16. 0 For Windows
BT A SR A A7 AU S ) BAH OC 43 A ( Bivari-
ate correlation, Pearson %) . £ JG 2k 1 [0] 19 4 #F
(Backward 3) i #AH <43 #7 ( Partial correlation anal-
ysis) 3 W] DPS B AFJEA 738 42 50 #7 ( Path analysis) .
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Table 2 Coefficients of variation( CV) and mean of relative indexes for the harvested individuals of wild soybean

AbFE 1 Treatment 1 AbFE 2 Treatment 2
o RAM ROME B RRRE RKAM RME OPHIL RRRN
Max. /% Min. /% Mean/% CV/%  Max./% Min./% Mean/% CV/%
FARRRIEL Seeds per plant 131.91 0.11 28.04 £27.27 97.15 114.02  1.00  28.48 £31.67 111.20
ERLE 100- seed weight 122.84 9.51 60.73 £24.89  40.98 96.08 18.82  60.18 £23.68 39.34
HiRkTH Aboveground dry matter weight per plant  51.46 2.21 14.22 £9.37 65.94 31.72 3.23 13.24 £7.12 53.81
IFRFE %L Harvesting index 539.03 1.07  113.49 £95.37 84.03  256.67 3.43 110.81 £78.82 71.01
HIT REL Days from sowing to emergence 220.00  62.50  134.33 £32.04 23.85 180.00 71.43  120.06 +28.40 23.65
WIAEREL Days from sowing to first flowering 114.44 87.64 104.00 +4.92 4.74
HF ] Growth period 111.85  87.76  100.37 +6.59 6.56
ki Plant height 122.85  44.16 81.99 £16.45 20.06 110.75 40.75 84.76 £19.40 22.89
AKFEM FF Percent of undamaged leaves/% 100.00  12.50 67.71 £14.58 21.54 92.31 28.57  68.92 £12.68 18.40
HRRRIE Yield per plant 96.54 0.01 18.85+21.42 113.64 80.30 0.34 18.24 £22.34 122.49
2.2 HEXEWRENEREXSH —E R ARG, Horh BB A L FORC R I

o3HT 10 APRARTEI AR B OC R AR AT ARIERC bR bR T S 2 B AR SC R g, i
BASET . m R R A P ORI BB RS SRR SR B3, RS R
10 AMPRARTEI AR SC R BB T3 3, 0 rdi kR k. R E R S HABTRR B R PR ARG . 15 1%
W], e R R e S IR W R A B E T AR Bk R S SR R, bk T IR R
PR RAE G R A A T2, R R EFAE RS BRI 35 IR AR G, A MR 18] A AH 5C G R 24
PARIA] R AHSCPE ] R TR IR m iR Al SORISOR B3, ELAT SE MR 18] 3 B 2 3% AR G
BN, 28RS Bk (X SRR ) R EAE PR, SR BRISE AT LUK I b 72 P AR ] A A 5 5E &R o
RO, HA B 2 25 IE AR SC RO M RAR A S R BOU/IMEK R[] e 2 T PR 8] A R 5w 5 50k A Ui,
DO BARRALE ORI R FORCEE AR T AR S REAR I AT SRR A SR W e MR A
W bk BREAMR R SN HAB YRR Z B R Ar . KA

K3 ATERIE R BUE

Table 3 Correlation matrix of different traits

X, Xy X; Xy Xs X Xy Xy Xy X 1o
X, 1. 000 -0.286"" 0.398 0.522"" -0.030 -0.179 -0. 156 -0.017 - 0.898 **
X, 0.634"* 1. 000 0.241~ -0.123 0.133 0. 170 0.453** -0.072 - 0. 146
X3 0.584 " 0.339 "~ 1. 000 -0.454"" 0. 039 0.270 "~ 0.179 0. 057 - 0.516""
Xy 0.756 " 0. 800 ** 0.092 1. 000 0.028 -0.374"*  -0.145 -0.118 - 0.490 **
Xs 0. 106 0.015 -0.019 0. 104 1..000 0.216 " 0.283"*  -0.168 - 0. 042
X 0. 085 0. 102 0. 128 0.043 0. 104 1. 000 0.778** -0.252*" - -0.083
X; 0.470 " 0.579 ** 0.293 " 0.498 ** 0.093 0.529 " 1. 000 -0.360 " - 0.070
Xg 0.481"" 0.312*" 0.396 " 0.321"" 0.013 0.179 0.229*" 1. 000 - -0.067
X, -0.047 -0.010 0. 160 -0.094 0.032 0.028 -0.025 -0.179 1. 000 -
Xy 0.984 "~ 0.690 ** 0.604 ** 0.758 ** 0.089 0.071 0.488 ** 0.461** -0.028 1.000

T =AM ER A T BT R MR B T SR SR B, b AR 0 IR R M T SRR R MR A (Y AT A SC R A X, BRI
Xy, FIORCE Xy, SRR T3 5 X, WOBRAR B X, 1 8 R X, WIAE R Xy, A B W15 X, RS 5 X, RS2 T3 X, BOBRRLTE . ™ ™ A R 1L 3
5% ,1% 158K

Lower triangular matrix; Coefficients of relationship between characteristics of ingathering individual of wild soybean under salt stress,Upper triangular
matrix ; Coefficients of relationship between characteristics of ingathering individual of wild soybean in normal soil condition. X, ,Seeds per plant; X, ,100-seed
Weight; X5 , Over ground dry weight;X, , Harvesting index; X , Days from sowing to emergence; X, , Days for first flowering from sowing;X; , Growth period;
Xy ,Height per plant; X, ,Percent of undamaged leaves per plant;X,,,Yield per plant. * and ** significant at 5% and 1% level ,respectively(2- tailed)
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Table 4  Path coefficients between yield per plant(y)and main characters in wild soybean in different treatments

N o HESL I HAB R B R P 1, P
Pk st |‘rﬂ%Fi fii‘%ﬁ @'ﬁj\% i
Characters Treat- *ﬁ?é RRE Direct 2K
ment R, P effects X, X, X, X, X X X, Xq X, p
Percent/ % “
X, #s 0.984** 0.9280"" 9.3 0.0882 0.0157 -0.0406 -0.0003 -0.0020 0.0037 -0.0095 -0.0002
YR CK  0.898** 0.8590 **  95.7 -0.1020  0.0621 0.0839  0.00004 0.0004 —0.0059 0.0001 -
X, #S 0.690* 0.1392 ** 20.2 0.5887 0.0091 —0.0430 -0.00005 —0.0024 0.0045 -0.0062 -0.0001
YR CK  0.146 0.3565 ** 244.2  -0.2458 0.0376  -0.0198 -0.0002 -0.0002 0.0173 0.0003 -
Xy #S 0.604**  0.0269 4.5 0.5428  0.0472 -0.0050 0.0001 -0.0030 0.0023 -0.0079 0.0008
X CK  0.516** 0.1563 ** 30.3 0.3415  0.0858 -0.0731 -0.0001 -0.0006 0.0068 —0.0002 -
X, #sS 0.758 ** —0.0538 -7.1 0.7020  0.1114  0.0025 —-0.0003 -0.0010 0.0039 -0.0064 -0.0005
XTHECK  0.490**  0.1609 **  32.8 0.4481 -0.0438 -0.0710 —-0.00004 0.0009 -0.0055 0. 0004 -
Xs  #hS 0.089  -0.0030 -3.4 0.0981  0.0021 -0.0005 —0.0056 -0.0025 0.0007 -0.0003 0.0002 0.1494
XTHECK  0.042  -0.0014 -3.3 -0.0255 0.0476  0.0061 0.0045 -0.0005 0.0108 0.0006 - 0.1198
X S 0.071  -0.0239 -33.7 0.0793 0.0142 0.0034 -0.0023 -0.0003 0.0041 -0.0035 0.0001
XHE CK -0.083  -0.0024 2.9 -0.1537 0.0605 0.0423 -0.0602 -0.0003 0.0297 0.0009 -
X, #S 0.488**  0.0078 1.6 0.4363  0.0805 0.0079 -0.0268 -0.0003 -0.0126 —-0.0046 -0.0001
XHE CK  0.070 0.0381 54.4 -0.1338 0.1615 0.0279 -0.0233 -0.0004 -0.0019 0.0013 -
Xy #:S 0.461 ** -0.0198 -4.3 0.4470  0.0435 0.0106 -0.0173 -0.00004 -0.0043 0.0018 -0.0009
R CK -0.067  —0.0037 5.5 -0.0150 -0.0256 0.0090 -0.0190 0.0002 0.0006 -0.0137 -
Xy S -0.028 0.0052 -18.6 -0.0435 -0.0013 0.0043 0.0050 -0.0001 -0.0007 —0.0002 0.0035
AHCK - - - - - - - - - - - -

T IFRIRIRE] 5% 1% WY B E K
S:High saline soil ;CK:Field soil. * and ** significant at 5% and 1%
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2.5 BEZNBRFFHITENERIEIE

IR AR S A PR AT IZ AL B 047, S Bk
Xof BARRAFRL P F5E T W 35 52 ) 1 AR v R B 8 T O
BEH 3 A HE R (p <0. 05) ZEPEAHSCRY PR,
RIEARRRLEC (X, ) AR (X)) AR TR (X,) , B
145 HpRA R AU S 15 B R AL A [T D7 72 (1)
o MITREAEAT BEVER IR AT A, F =1462. 447" R
=0.988"" Uil hy L3k 3 AR 57 0 07 R A
U o T AR B A A . X [l T R (1) B [l
IHFRBGHAT bR HEAL AL B, RIS 2 45 o 1k 1] 05 J7 72
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Table 5 Coefficients of regression and partial relationship between all characters and yield of ingathering
individual of wild soybean under salt stress
Ea LT 1+ High saline soil K H 1 Field soil
JURIN PR E e e v PR Ak e e - N
o g WHOCAE gy WTADRREC e g gy SRR s WRROCREL s
Standardized Rank . Rank . Rank Standardized Rank . . Rank
coefficients correlation correlation coefficients correlation correlation
X 0.929 ** 1 0.904 ** 1 0.984 ** 1 0.859 ** 1 0.889 ** 1 0.898 ** 1
X, 0.139** 2 0.384 "% 2 0.690 ** 3 0.357*" 2 0.837** 2 0. 146 4
X; 0.027 3 0. 081 3 0.604 ** 4 0.156"" 4 0.348 ** 4 0.516 " 2
X, -0.054 9 -0.105 7 0.758 ** 2 0.161** 3 0.364 ** 3 0.490 ** 3
X5 -0.003 6 -0.020 6 0. 089 7 -0.001 6 -0.011 7 0. 042 6
Xe -0.024 8 -0.125 9 0.071 8 -0.002 7 -0.010 6 -0.083 8
X; 0. 008 4 0.034 4 0.488 ** 5 0.038 5 0. 153 5 0.070 5
Xg -0.020 7 -0.109 8 0.461** 6 -0.004 8§ -0.028 8 -0.067 7
Xy 0. 005 5 0.032 5 -0.028 9 - - - - - -

Xi-Xg[A12 3, " " S HIFIRIB ] 5% ,1% 1 i EoKF
X, - Xyis the same as Table 3. * and **

BRI/ 2 SRR B (X ) > FORLEE (X,) > IR
PIRE(X,) -
Y, =-0.539 +0.014X, +0.515X, - 0.805X, (1)
Y, =0.948X, +0.155X, - 0.083X, (2)
TEH K I TS s N5 mi i (p
<0.05) Ze AR MR, BI A RRRI & (X, ) LA R
(X,) BARETH (X,) WORFEE(X,) EFBI(X,),
TATS ARk R A A5 2 B UL Ak i 1] 05 7 R
Gy, My BHIAITRFHELLE M, F =
1413.35"" ,R=0.993"" , PiBA iy L3k 5 A-Mtk ey
(1) 77 R AT A 4 b T I R S T BLRR T R T e
Heo XFEIE TR (3) 0y 813 R ER AT bR e A Ak 2
RIAS B bR AE AL |1 77 2 (4) 2, A o el ) R 80n]
U O6F BARRORE R 7 BT R O /0N B i B AR R KR
(X)) >EREX,) > BERBE(X,) > Btk T &

significant at 5% and 1% level , respectively.

(X3) >§E§,ﬁﬂ(X7)o
Y, =-10.812 + 0. 017X, + 3.304X, +0.045X, +

9.382X, +0.014X, (3)
Y, =0.860X, +0.357X, +0.155X, +
0. 161X, +0. 037X, (4)

D AH 5 234 ] LR BR AR 18] A AR B8, TRA
TS PR 5 7 A S B SR AR, MK IR A A S B %
(F6), T LAFE 7 v o b f ER e - A 2R X ALk
FPARL A WA A PR SRR (X, ), FORE
H (X)) MR R R (X)), HRTEER R T IR, IE
T R AT Bk AR DT/ INITU S Bk
KIE(X,) > FORLE (X,) > WORAE R (X,) > kT
(X)) > AFH(X,) %4 RS bR o] 2R 5o
AL, i — 28 Ul AN [ 2 H A 22 R MR B A R
KL AR

#6 R[] L IEFRET T U AR R R S 0 A S E R AR 4 [T VA R 5 A

Table 6  Coefficients of regression and partial relationship between yield per plant and main characters in wild soybean under

different edaphic ecotype

ELHESN

[F] 542 240 Indirect path coefficients

[HEE23

o HiE (< I 7 P S
L ke fhns IAfig=cs - \,
HeR = RAEK o U OXRM AN
Edaphic . Direct Indirect T )
Characters Direct path X X X X X o5 Bivariate Partial
ecotype . effect 1 2 3 4 7 ER4 effect . .
coefficients correlation  correlation
percent/ % percent/ %
X, it HS  0.948** 96.3 0.098 - -0.063 - 0.036 3.7 0.984"* 0.971""
KHE+FS  0.860** 95.8 -0.102 0.062 0.084  -0.006 0.038 4.2 0.898"* 0.891""
X, @+ HS 0155 2.5 0.601 - -0.066 - 0.534 71.5 0.690** 0.519**
KHEFS  0.357*F 244.5 -0.246 0.037 -0.020 0.017 -0.212 -144.5 0. 146 0.854""
X KHEHEFS  0.155*F 30.0 0.342 0.086 -0.073 0.007 0.361 70.0 0.516™* 0.351""
Xy ®EhtHS -0.083** -10.9 0.716 0.124 - - 0.841 110.9 0.758** -0.265**
KHEEFS 0.161** 32.9 0.4499 -0.04 -0.070 -0.005 0.329 67.1 0.490**  0.368**
X, KHE+FS  0.037** 52.9 -0.134 0.162 0.028 -0.023 0.032 47.1 0.070 0.266 "

HS:High saline soil ; F'S:Field soil
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Table 7 Relationships between three analysis methods under different edaphic ecotype

b A AL 14 High saline soil

KR 33 Field soil

S Y 9 MR Nine characters 3 AMPEAR Three characters 8 AR Eight characters 5 MR Five characters
Correlation TIAA R MAHOCREL  FIAAE G R B IAHDCREL  WIERAHDC R WAH GRS WIBAAHSC REL WA C R AL
coefficients Bivariate Partial Bivariate Partial Bivariate Partial Bivariate Partial

correlation correlation correlation correlation correlation correlation correlation correlation
RIS 3
" 0.599 0.951"" 0.903 0.898 0.824" 0.893 " 0.740 0. 860
Standardized coefficients
A7 FAAH G R 5K
" 0.635 0.621 0.723° 0.369

Bivariate correlation

3 WS

3.1 FERZUHREBEKRIFNFEXRNESRM
] A D2 B, vy R e T B A K i R
FHA DU RAEREM:, BRI A RS 0L 26 B0 AE A
W, JE AR BE D e R LRI R
B IR BRI RE AR B Z A6 R RPN ISR AR L
15, £ R S BRI B ) T B SRR A O
FARRRIEL > WORFEEL > ERLE > kT E > A F W
>R > T REL > WIAE KRBT > K A2 3 R (i
1) o SRR Z R A9 52 24 5C R AEAR 25 A MR 5
T O R IR 32 B H A R 0, PR AN BE LAl AR
i A7 A OC A 45 S A0 B ™ i 5 A MR FLEE R
O APEARXT 7 it i) B R B 4 22 o Il A A DG
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