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Study on Phenotypic Diversity of Wild Soybean in Huang-Huai Populations

LI Jian-dong, JING Xiao-yuan, YAN Xue-fei
(College of Agronmy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: A set of 114 Glycine. soja covering 4 populstions of Huang-Huai were selected to study the phenotype variability and
relationships. Twelve morphological characteristics such as 100-seed weight, maturity, pod length, pod width, plant height,
seeds number per pod, branch number, pubescence color, main stem, seed coat color, germination time, leaf shape were dis-
cussed by comparing and analyzing with the methods of nest design, multi-comparsion, related analysis and hierarchical clus-
ter analysis . The results indicated that there were significant differences in phenotypic variation among/within populations. In
different individuals, simpson index ranged from 0.220 5 to 0.951 2, Shannon-Weaver index ranged from 0.067 7 to
3.591 6, and the F value varying from 0. 53 to 18. 68. In different individuals, the variation coefficient of seed colour was
68. 93% ,while the variation coefficient of maturity was only 5.52% . Most phenotypic traits were significiantly correlated.
100-seed weight and maturity were significantly positive correlated with latitude, the correlation coefficient were respectively

0.984" and 0.929". “and 0.968 " ).

It also showed that there was no significant correlation of Glycine. soja between phenotypic characteristics and geographic dis-

Seed color was significantly correlated with longitude and annual precipitation (0. 981

tance. 100-seed weight, pod length, pod width, pubescence color and leaf shape were the main morphological characters of
phenotypic differences. The Huang-Huai populations could be divided into three groups according to the UPGMA cluster anal-
ysis when the educlidean distance was 4. 67 and two groups when the euclidean distance was 5. 12. Phenitypic variation within
populations was greatly smaller than that between populations. Compared to other characters, the stability of seed was higher
than that of other traits.

Keywords: Wild soybean ; Agronomic traits ; Population variation ; Phenotypic diversity ; Nest design ; Hierarchical cluster analy-

sis ; Correlation analysis
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Table 1 Tested materials information of four wild soybean population in Huang-Huai

Tl )3 i K AR TR e ey AR R AR
Longitude Latitude Altitude Samples Area Average annuall  Temperature
Population Habitat
/° /° /m size /hm? rainfall/mm /C
iRl gen pize:i)
115.57 38.57 11 26 7 552.2 12.1
Anxin Wetland
LM BT
115.31 37.33 24 17 9 518.9 13.0
Jizhou Wetland
IR B A 124
119.02 37.45 7 34 22 654.7 12.0
Kenli Wetland
PNESTME) 24
117. 16 39.25 8 37 15 606. 0 11.6
Wuqing Wetland
1.2 RIEigit g3, In Sy B AR R

BT 2014 4E 5 7 TR FRAR MY 27 i K i
1o 12 R132 em | HAR28 em Y R L4 A 114
A BEATRE S O LS kg, VRIS | 0 HL T A A
TR, B 3 5, B 1R, BEA 3 bk, REFPET, 52
SRJHZK D R F TR SR SRR, WS F i &,
TEAFAMR, MR TR 1 ~2 dBE 1 oK ,30 dJEfr
YIRS i EATFE, PR 292 m, BT AR,
WEEIAL S A AP  FPRL SIS B R
1.3 NMEmMBEA=*

2 MR K R T VR AR M R b %
I A AR AR XA E P R AT, AN
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b, BB 0 32282880 R DR (8 i B[] 45
P PRI TIE . T & R BR8-S X1 A
XRZE (R ) 5 R B(CV) Simpson 35 1% Z2 FE1E
SR Shannon-Weaver 8t {5 Z FEVETE 5, A5
FE(CV) FoRFHIEIR A BB B, KA Ry CV
=SD/X o AHXIIR 22 (R’ ) FRos oo 22 S PR B, LA
XK R =R/R,, o R NBERPIR 2, R, Rtk
RS ZE , Simpson & ZAEMFEEH, = - T P)InP,,
Shannon-weaver 1515 ZFEEFEE.H, =1 - ZP?O 7
H, P O REMERTESE 7 G0N N AR S R
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FHELRI R J7 225357 (ANOVA) H1 ) Duncan’ s £
BRI PR ] 25 5
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%o WA
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AH DA R H 5 B A 25 DX (1] (4 A 56 ( Perason 5
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Simpon 5§ 4§ 5z W) B 0 3 S 1 ORI, W)
PR FEE . MR 2 nTLUE 1, 114 43Rk 12 >k
MR AE 22 FEMEFE B02% S FK : Simpon $5 50722 Ak ]
0.067 7 ~ 0.951 2, ¢ ¥ {H >4 0. 620 6; Shannon-
Weaver 15 504 2 K 19 A 2 M, Ao e PR,
PiFpAs 538 45 . Shannon-Weaver 455045 1k il
0.152 0 ~3.591 6, F-3{E K1. 516 3,Simpon FEELF1
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KRR BB O R . 7R B SR B MR
o AR S R BRIk (5, (68. 93% ) , /NS AE
B(5.52% ) o JEBENAE R RECE I E K E] /)N
HEFWMRKIR Ak 2, (68. 93% ) (WHIE (51.18% ) (i &
B[] (36.87% ), F 2% (41.03% ), B K& B [0
(36.87% ) JEF 5% (19.45% ) 3K %(19.05% ) |
HEM(17.85% ) . | kL& (16.58% ) | 1 3¢ ki 4L
(11.77% ) FERK(10.61% ) M (6.28% ) AH
H9(5.52% ) o MBS RECBUE AR M7 A 1t
R AR S B R, 3R BH G X6 B85 52 ) S I e UK, I
TN HB R BB AE T .
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Table 2 Phenotype characteristic and genetic diversity index of 12 traits in Huang-Huai wild soybeans

‘ o o . N Simpson Shannon-Weaver
PR T i /M RORM EREM
EizE5d EizEd
Minimum Maximum Simpson Shannon-Weaver
Trait Mean Variance CV/%
value value index index
[ER AN
1.89 0. 098 1.30 3.10 16. 58 0. 8932 2.4328
SW
A=H W
127. 66 49. 63 112. 00 141. 00 5.52 0.9512 3.1438
Maturity
JERK
2.44 0.07 1.80 3.00 10. 61 0. 8820 2.2917
Pods length
JERTE
0.48 0.01 0.30 0.70 19. 45 0.7034 1. 3390
Pods width
3=
212.00 177.05 175. 00 252.00 6.28 0.9674 3.5916
Plant height
2.93 0.12 2.00 4.00 11.77 0. 2205 0.4363
SNP
IR
BN 4.83 0.85 3.00 7.00 19. 05 0. 6859 1.2987
HEMO
pC 1.04 0.03 1. 00 2.00 17.85 0. 0677 0. 1520
F2
1.96 0. 64 1. 00 3.00 41.03 0. 6647 1. 0956
Stem type
B,
1.39 0. 89 1. 00 6.00 68.93 0. 3455 0. 6945
Scc
B R 1]
- 1.45 0.28 1. 00 3.00 36. 87 0. 5046 0. 7566
L7
s 1. 60 0.67 1.00 4.00 51.18 0. 5608 0. 9626

SW . R ; SNP: 4 SR EL; BN SR8 PC R 0 SCC R BT W & I 8], LS B, FIA,
SW: 100-seed weight; SNP: Seed number per pod; BN: Branch number; PC. Pubscence color; SCC: Seed coat color; ET: Emergence time; LS.

Leaf shape. The same below.
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Table 3 Simpson genetic diversity index of four populations

Eyiid e i EEH JERK JER L 3= BEIERIEL IR -2
100-seed Pods Pods Seed number Branch
Population Maturity Plant height Mean
weight length width per pod number
L
0. 8905 0. 9260 0. 8402 0.5917 0.9438 0. 4260 0. 6361 0. 7506
Anxin
M
0. 8581 0. 8650 0.7751 0. 6021 0. 9204 0.2076 0. 7059 0. 7049
Jizhou
B
0. 8685 0.9031 0. 8322 0.7042 0. 9429 0. 1125 0. 5744 0. 7054
Kenli
R
0. 8342 0.9145 0.8313 0. 6793 0. 9569 0.1023 0.5610 0. 6971
Wugqing
R 4 EREEE MK Shannon-Weaver i 1& & #1154
Table 4 Shannon-Weaver genetic diversity index of four populations
JaHE AR EEH B2 SN JERTE 7 3E FEIERIEL ML T4y
100-seed Pods Pods Seed number Branch
Population Maturity Plant height Mean
weight length width per pod number
L
2.3349 2. 6847 1.9911 0. 9840 2.9382 0.6172 1.2435 1. 8276
Anxin
M
2. 0685 2.1501 1. 6300 1. 0027 2.5886 0. 3622 1.2930 1. 6337
Jizhou
BA
2.2221 2.4709 1. 9096 1.3493 2.9755 0. 26449 1. 0082 1. 7429
Kenli
el
1. 8751 2.6304 1. 9036 1. 2876 3.2454 0.2103 0. 95557 1. 7297
Wuqing

XPREAR RS S REGE T (3R 5) L 45
R 4 A JE TR N 2 AR S AR R R R R
(13.98% ) , /NS S+ R KO B (10.52% ) o %%
Ja R TR A [ 2545 AR A S 2 K0 AR AN ) - 33 23t
Sa AR/ N AT 1,79 AN 70 i T SR B A8
RIL 9. 97 A I i HE—2B AR W] FEIA TR

RIS TR bR 5 R B AN 8 22— B L4 ks
R PRTE LIS M PIASFRE rh A2 S5 2R 800, i
7 B R RN S A o 2 B LU A AR R, R A B A A
B A J A PP B SR BCR B &), 7 R AR
7o eSSl DR R o G NI R IS 5 % ¢
(21.08% 20. 34% ) i 7 B 0] 5 i PN s fh vp 2
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Table 5 Coefficient of variation for quantitative traits in four populations( % )

JE HRLHE EEN=p ] FERAK R Phiss BRIEREL IR -1
100-seed Pods Pods Seed number Branch
Population Maturity Plant height Mean
weight length width ) per pod number
B
Ani 17.99 4.50 10. 16 16. 25 4.92 17. 48 21.08 13.98
nxin
M
Jizh 16. 02 2.48 7.22 16.91 4. 46 11.52 20. 34 11.28
izhou
A
Kenli 17. 69 3.03 7.87 18.25 5.70 8.21 12.91 10. 52
enli
W)
Wi 13.24 5.00 7.62 18.04 7.72 7.51 14. 60 10.53
uging

T IE B AN, R R E A T e, ”‘ﬂ%)wﬁ
X 25 22 25 BEAAR N A o AR SRR (R 6)
ORI A K T AP AR R E’JE%&%%%T%H,%%
K R IER B 25 55 /N (62.5% ) o RLEE Y EAR
FZRK(T76.39% ) o HE— 5 Ho A A X A 22 18 nT
AP AR T AR B[] A o A8 S P B 2 BRI AS —
B, HRLE (77.78% ) > 43 A E(T75.00% ) >
B (72.41%) > FERK (66.67% ) > J& R 5%
(50.00% ) AFIERIEL(50. 00% ) > B (48. 06% ) ;
BN, AR E(75.00% ) > [ EE (55.56% ) > FE R
£ (50.00% ) . 3£ 2R % (50.00% ) . & 32 k. %
(50.00% ) > B (44.16% ) > L& W (37.93% ) ;
BRI AR E (100. 00% ) \F2 R % (100. 00% ) |\ HF

JER KL (100.00% ) > 43K (75.00% ) | FE 5K
(75.00% ) > =B (62.07% ) > ¥ (59.74% ) ;
B, A9 (100.00% ) B 5 (100.00% ) > A=
B (96.55%) > [ ok E (72.22%) > R K
(58.33%) > 1 3 ki %L (50.00% ). 4 #% %
(50.00% ) . Tﬂ,%ﬁilﬂ% PER B 22 f LA —
o A XA AE AR AR B oK 0y Sk KT, (50.00%  ~
100. 00) ; 5% 71N 1 2 %2 37 (48.06% ~77.78% ) . J&
FRETA]AH X B 22 B K o B A1 (81.69% ) > i iF
(75.30% ) > %3 (62.85% ) >HM (51.81% ), #f
AR TET R ity A28 S 25 5 A8 A, AN (] 8 ] 79 22 5 AH 24
F&,

*®6 EHEFEATEHEREEROEIRE(R,)

Table 6 Relative extreme value differences of phenotypic traits in Huang-Huai wild soybeans( % )

Ja e HARLE HEH JERK JERTE 73 (EE 3 184 PAE T8y
100-seed Pods Pods Seed number Branch
Population Maturity Plant height Mean
weight length width per pod number
S
77.78 72.41 66. 67 50. 00 48. 06 50. 00 75.00 62.85
Anxin
M
55.56 37.93 50. 00 50. 00 44.16 50. 00 75. 00 51. 81
Jizhou
BA
100. 00 62.07 75.00 100. 00 59.74 100. 00 75. 00 81.69
Kenli
Fanle)
72.22 96. 55 58.33 100. 00 100. 00 50. 00 50. 00 75.30
Wuqing
76. 39 67.24 62. 50 75.00 62. 99 62.50 68.75 67.91

Mean
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TR T AR R T AN B PR AR J A ] A A
FEARE PN Z R 0 22 50k IRt o7 200
GERWRT, bR T EKBE, AR RE T 0.05
KFEFERBE(P<0.05), AR AEWILFE T 0.1
AF LW (P <0.1) i B4 PR AE = 1) DA K
MMREBFFAE R 2ZES . FAHAE—E B il
TN R AR AR A R N A A (8] R o ] 22 S F
JE L FAEBUR , Rn Ty 2285 0T 5 . B F W0 m I
FAEIRE] T 18. 68, 1fij HAE MK 0. 53, Uil T
AR AR ) A S R e R A AR ) A8 S 3/, 4%
FRRE ] F O # AK B /N HES AR R Ry A & W

(18.68) > FEHK(15.96) > 4pH:%(10.00) > 13
$i(6.90) > BRHKIEL(6.36) > R (3.07) > A AL
H(2.11) o MEIE F AR AR BNHESIR IR Hy - &
FE(1.15) > R (0.97) > #EE (0.95) > F3E
KA (0.85) > 73 Ki%(0.76) > R (0.61) >4
H1(0.53) , [FIEF, LEAS A PEAR AR [H] 5 A4~ 14 8]
B FAER/N, BETE] F AT RS AR FE,
FERA A R 0T T MR 22 S A A TR) R AR ]
B F {6 HAEMIEAR |2 Br 8 B R) 9 25 55 B 28 0
TR BARIE SR RER L0025 5 0 2 M, 75 X0
AN FEIRIIVEAR AT TR R 2 5 LA

R BEFEXEEEEBEEANRIUERTEZSN

Table 7 Variance analysis result of phenotypic traits among and within population in wild soybean

¥75 CHIE) F {4
eIk Mean square F value
Trait BRI G Bl 2 S ] A TE]
Population Individual Random error Population Individual
[ERACN
0.21 0.10 0. 097 2.11 0.97
100-seed weight
A .
918.92 25.92 49. 19 18.68 " 0.53"
Maturity
JERK , .
1. 056 0. 04 0. 066 15.96 " 0.61"
Pods length
0. 06 0.01 0. 0087 6.90" 1.15°
Pods width
M . .
539.61 167. 16 175.50 3.07" 0.95"
Plant height
0.75 0.10 0.18 6.36" 0.85
Seed number per plant
IR , .
8.41 0. 64 0.84 10.00 * 0.76 "

Branch number

T FIR 5% KT (P <0.05) .

* represents correlation at 0. 05 probability level.

2.4 HEFEXESEREK

SR JHXR 5 [G (Duncan ) 5 2 4% 25 15 2 B LA, 45
FIR T ASFRIUMRAE 4 AP R R Y
ZFWHE(ES) . ARERA AT ZRRK,
—HERHR S AR I 28 e 1 2, OO 38R 1K, R
A RASRIE A EREE AR
2.5 HEFEXEEREESN

52 198 Y J2 () — JE RS B A2 A 1A A i —
B PR AR AN [ i [ A ] 25 ) ) e BB 22 R 3
Jeinifl 71 IR R 2T E S A
BEE DL LR, AT WI(0.90) > 32K (0. 86)
> o BEC(0.75) > B3k B (0.62) > 3R 5E
(0.56) > #k7(0.36) > FAEL(0.23) , JafEHAE T
W SRR Ay e, R MR T AR

¥ FEH b T IR S F PR R UG
2.6 HEBEXRERAXEBSBEST

B 12 ASTE B R HE AL S TR RE 22 8] () °F
PIRR I HE BT, 4 A FRE A% BKCEC FE 25 43 1 75 4. 360 ~
5.459 (R 9) , BRaURE B S B E R B SR OC R, iX
—ZRRW] 4 DRPRERASE E R IR R, H B
5 I 2 8] 7 BR G B8 5/ (4. 360) , 24 5 B
T I 2 A K (5. 459 ) o AR D [ R 28 4 o fir
7311 UPGMA ZEE (& 1) AT LUVE Y, 72 KU B
4. 67 i B 5 25 A FPRE R B /D e RO —
Gy, IFEAE 513 B SSEMIE AR 003, XS
HE 3 AN ERBEAT, (3 5. 47 W 4 AR R
IOk
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Table 8 Statistics and multiple comparisons on qualitative traits in different populations
JEHE AR AFH FERK JERTE B ESE3 R IR
100-seed Pods Pods Seed number Branch
Population Maturity Plant height
weight length width per pod number
L
Ao 1.94+0.35ab 125.92+5.67c¢ 2.17x0.22 ¢ 0.42+0.07 b 205 +£10.07 b 2.69+0.47b 4.5%0.95b
nxm
B
Jizh 1.70 £0.29 b 136.65+3.39a 2.32x0.17 b 0.46 +0.08 b 215+9.59 a 2.88+0.33ab 5.06+1.03 a
1zhou
B F
Kenli 1.80£0.32 ab  130.32+3.95b 2.56+0.2 a 0.52+0.10 a 214 +12.19 a 3.00£0.25a 5.47+0.71 a
enli
G
Wadi 1.90 £0.27 a 122.3£6.12 d 2.56+0.2 a 0.50 +£0.09 a 213 £16.43 a 3.05+0.23a  4.38+0.64 b
uqing

[FIFVEELIS AN 8] R R 28 5 B3

Values in the same column followed by different letters indicate significant difference.

RO HEFARBEHOMEEE(NAKZLS)
BRESHERRKXES (MAETH)
Table 9 The geographic distances( above diagonal )
among different populations and the euclidean distances

from the morphological data( below diagonal )

Tl 2 LW M BA v

Population Anxin Jizhou Kenli Wuging
2 Anxin - 157.270 276. 280 107. 090
L Jizhou 5.241 - 264. 430 239. 760
B A Kenli 5.459 4. 380 - 242.070

K& Waging 4. 716 5.129 4.360 -
|BA
"
M
BH

BRECHE S Euclidean distance
5.47 5.27 5.07 4.87 4.67

E1 #HifE4NBEENRIERRE
Fig.1 UPGMA cluser based on the morphological
characeristics among four populations
2.7 BEFEXRSEXSH

T W 2 R W R - e LR R ] Y A
SN, HEA T AR DO TG B 8 R o 5 e 3P g R I
Z [E] () mantel K0 (1512) , 4528 o, B9 Z ] A5G
AEER=-0.00271,P=0.497 5) . KW A6 JE
AR AR R LR BRI 1) 20 55 Ml BB B AN A A
FASCHE, WIS B RS - PR B (isolation by dis-
tance ) " AHEAF AT 2 A TR R
TR A 357 S AT 2 R B3 IS 4 H P

RS — 5 5 8 L B R 2 TR A7 A B 3 R AH SE G R
PRLIE 4 A SR B 20 K A R R AR 1) 24
P S A B PRE DN T W e R4 T, 220 %0 1358 SURK
AR 254 o 2 0 18 A 70 S e A T R 25 4
PRERZERRFH . N THE— PO R RAER S R
7 AR 25 R T B A S, AR SORE X R R AT A O
I3HT.

m
N
3
3

N
r
=
®

192.09

150.00

107.90 . . .
4.36 4.63 4.91 5.18 5.46

FR FCBE B Euclidean distance
B2 BEANEHOMIEESERFESRE
IR ER R BE BB ME PR AR S 4 #

Fig. 2 The matrix comparison between geographic

HiFREF S Geographic distance/k

distances and euclidean distances

in four Huang-Huai populations

NBEHE 12 AR5 AR 358 A9 AR 285 R 1A 5 4y
Pras ok B/, SR 10 ATRIE M, AR E EFHS
LR R M O, A SC R K i O 09847 il -
0.929" , Rkt 35 9 5 04 TF w8, A 1748 K, 2R 0 4
T, DL R 4 B X, B A R B AT R SR A
TR 5 R (052 B 22 JBE 5 4R [ K B B 255 R
S FRKEERFEEMKL(r=0.981",r=
0.968 ") , FKMWIFf 28 B 19 Th e 5 4F [k A 1 &
TR R AR | (0B A U A R T PR 0 b T
o FE BBl )N , b I ] 5 A7 4 O S TR AR G
B35 (r=0.988" ) BRIV J5t A= 350 b Ik 2 ) 07, A5G
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Table 10 Corralation coefficient between phenotypic characteristics and ecological factors

LERIN G E2E's 323 AERRK SRR
Trait Longitude Latitude Altitude Annual Mean

precipitation temperature
B E SW -0.018 0.984* -0.625 0.176 -0.810
4 B W) Maturity -0.224 -0.929* 0.793 -0.410 0.928
FHLK: Pods length 0. 826 0. 053 -0.473 0.792 -0.487
58 Pods width 0. 855 -0.202 0.361 0. 766 -0.307
Bk Plant height 0.354 -0.468 0.304 0.203 0. 286
BFIERIFL SNP 0. 681 0. 060 -0.301 -0.635 -0.370
43 Hi%t BN 0. 509 -0.905 0. 137 0.341 0. 401
HEM PC -0.522 -0.239 0. 842 -0.627 0. 665
2% Stem type -0. 066 0.376 -0.511 0.076 -0.416
kita SCC 0.981 * -0.136 -0.754 0. 968 * -0.558

B %] ET -0.529 -0.794 0. 889 -0.676 0.988 *
% LS 0. 349 -0.924 0. 169 -0.199 0. 473

*FIR 5% KA (P <0.05) .

" represents correlation at P =0. 05 probability level.

Xt e B A R BRI MRR BT ASC 0T (3 JERK G ISR A3 ISR i A I [a], 70 B85 i
1), SRR AR S gk 2 W F T C R RBATAE— MG TE (0. 1 7R ) |, HoAtb i S 4k
(5% ) , BCOMASCRIE T AN]SR A S B B A 18 b . RIEDAS [ R 32 M f8 35 A AR OC, (ELJR A G R B R B
YRGS SRR 5% IEAKT, S AR B B, MR R T TR K
5% A AN, AT WS R W E], AR 2R A M R AR

F11 HEXERBEEKEXREY

Table 11 Corrlation analysis of chracteristics in wild soybean population

Mok ERE S ETH OJERK FERW e YRl el HEee o X AV AL Ly

Pods Pods Plant Stem
Trait SW Maturity SNP BN PC SCC ET LS
length width height type
EARLE :
SW
HEH
-0.114 1
Maturity
JERK
0. 027 -0.045 1
Pods length
FERL G
0,060 -0.035 0.814 I
Pods width
PR
-0.097 0.025 0.111 0.114 1
Plant height
0. 101 -0.210 0.247 0.234* 0. 040 1
SNP
O3B
BN -0.204* -0.245 0.074 0.097 0. 138 -0.176 1
HEMA
- -0.025 0.070 -0.082 -0.116 -0.097 -0.100 0.087 1
F
-0.030 -0.101 0.016 0. 154 -0.072 -0.139 -0.106 -0.049 1
Stem type
L e,

sce 0.116 0. 080 -0.019 -0.073 -0.013 -0.001 0.132 -0.024  0.057 1
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Mtk ERE AEFEH O JERK FERT ke BIONEC B HEBRA O E= kit W] 7
Pods Pods Plant Stem
Trait SW Maturity SNP BN pPC Scc ET LS
length width height type
W1 & B 1A]
T -0.172  0.415 -0.297 -0.188* 0.015 -0.164 0.243 0.019 -0.098 -0.119 1
g
LS -0.024 0.116 -0.002 -0.005 0.041 0. 087 -0.031 -0.023 -0.054 0.160 0.073 1

T FIR 5% KA (P <0.05) .

* represents correlation at 0. 05 probability level.
2.8 EEFEXEEHGBIHT

Xt 12 B AR T ERIr o0, i T4
ST LU RT3 A a3 i R AR BTRR AT 1k 2
81. 267, A HEALR B I 4 D] 7 v Ir AU i 2wl £ 5
(£12) o FHMETT UL B, 85— E b, AR E
(0.913) WA mHE] ( - 0.785) JeR 4 ( -0.922)
JERTE (0. 932) U BOR 28 — Bl b, A H
( =0.791) Bk ( -0.827) A% (0.805) 2%
(0.771) fafi B R 5 = E Wl b, HE 6O

(0.913) B ( -0.956) fafa i H K. FEAT 3 4~ E
WO, BRI R K JER T HB A S A
FAIMIR$8 bR 2 i R T 22 S 1 T B SRR
25 AR B Y 2 A S RS SR AS B R RRAE
MR L, 5B A 235 2R 3 T BT BT A K T e A
FIUAR S IEAR T A SR 8 IR PR B DT,
XARE— 2P S TR TS 22 0 A 45 R 2
HE A R

R12 INEERSRUTHEREENS RY

Table 12 The cumulative contribution rate of three sinificant principal components and

the coefficients for each morphological variable

PR o 1 W32 o33
Trait Pricipal component 1 Pricipal component 2 Pricipal component 3
JER AT
0.913 0.071 0.192
SW
C=p ]
N 0.025 ~0.791 ~0.205
Maturity
FERK
-0.922 -0.098 0. 057
Pods length
SR TE
0.932 -0.142 0. 407
Pods width
PR
0. 063 -0.827 -0.518
Plant height
0. 863 0.418 -0.070
SNP
I3
0.033 0. 805 0. 346
BN
HEE
—-0.048 0. 100 0.913
PC
2
0. 158 0.771 0.015
Stem type
Rt
-0.390 -0.059 -0.058
SCC
Wi R ]
-0.785 0. 635 -0.026
ET
e
0.030 0.119 -0.956
LS
it i
. 34. 204 67. 651 81.267

Cumulative contrubution
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