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Abstract: Seeds of 23 wild Sophora alopecuroides populations were collected from Inner Mongolia, Ningxia, Gansu, Xin-
jiang and Shaanxi Province, which were finally planted in Etuokegiangi in Inner Mongolia. ANOVA, principal component

analysis and cluster analysis were used to analyze phenotypic traits such as seed length, seed width, 1 000-seed weight and
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leaf length, leaf width, leaf area, leaf shape index, seedling height, ground diameter and biomass, which came from seeds
and plants among these different S. alopecuroides sources. The results showed that there were significant differences among
23 geographical sources of S. alopecuroides in every phenotypic trait. The average coefficient of variation( CV) of the seed
phenotypic traits was 5.24% and the CV of plant phenotypic traits was 18.34% , which indicates that seeds had higher stabi-
lity than plants. At the same time, the phenotypic differentiation coefficient of each phenotypic trait was higher than 70%,
which indicates that the phenotypic diversity of S. alopecuroides is mainly derived from phenotypic variation between diffe-
rent sources. The mean phenotypic differentiation coefficient of seed phenotypic trait was as high as 97.55% and the seed
length and 1 000-seed weight were significantly correlated with the environmental factors such as longitude and altitude,
which indicates that the seed phenotypic traits are greatly affected by environmental factors. Correlation analysis showed that
the plant traits leaf length (LL) and leaf area (LLA) were significantly correlated with seed traits thousand seed weight
(TW), seed length (SL) and seed width (SW), which implicated the influence of heritable variation in phenotypic
traits. In the end, six sources of S. alopecuroides with larger biomass, higher height, heavier 1 000-seed weight and larger
leaf area were picked out through the main components and cluster analysis, which were divided into two categories, and

they were DK, JY, WY, WH, ETK and YN. This result will provide certain theoretical support and basic materials for the

39 %

targeted development, breeding and cultivation of S. alopecuroides germplasm resources.

Key words: Sophora alopecuroides, phenotypic diversity, coefficient of variation, plant, seeds
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Table 1 Location and related ecological factors of sampled 23 sources of Sophora alopecuroides

il G 2% e FHE IR
Source Longitude Latitude titude Annual average temperature Precipitation
(m) (C) (mm)
LT 86°08" E 41°47" N 1012 10.9 72
AWT 80°23" E 40°28"' N 1 036 10.4 61
DQW 93°53" E 42°43" N 815 10.6 39
BT 88°08" E 47°17" N 548 3.8 132
BC 78°49" E 39°53' N 1 105 10.0 45
XY 83°14" E 43°24' N 985 8.6 476
JYN 81°32" E 44°00" N 887 9.0 340
TC 83°37" E 46°29' N 509 5.5 150
XX 106°05" E 38°33"' N 1126 8.5 200
PL 106°42" E 38°49' N 1102 11.9 173
YC 107°25" E 37°44" N 1344 7.6 256
YN 106°15" E 38°14' N 1118 8.7 201
SPT 105°08" E 37°31' N 1230 8.8 180
HSB 106°00" E 37°26' N 1325 8.7 251
WY 107°46" E 40°54' N 1035 6.1 170
JY 107°28" E 40°35' N 1018 6.8 330
DK 107°01" E 40°19' N 1 053 8.3 145
WH 106°42" E 39°34" N 1 079 9.6 160
AZQ 105°41" E 38°52" N 1561 7.9 203
ETK 107°28" E 38°14' N 1 321 7.7 227
GJC 102°23" E 38°34' N 1414 9.4 114
GMQ 103°01" E 38°35' N 1382 8.3 128
SM 110°30" E 38°49' N 1 038 8.9 441

T LT Briife & 55 AWT. Brinbi (4 & DQW. it KORi% 2 BT. Framdb il BC. Brim & B, XY. Bt i & ;
JYN. B 5 TC. Bl XX, TRMNVGHEIX; PL. TREPP L, YC. TR YN FRM)IDKT I SPT. T &
TV Hk; HSB. TR BLISFERIX; WY, W REE; JY. WSS URIX; DKL A SERE H B WHL NS5 AZQ. W
BTzt A, ETK. WS BRI GIC. Hili& B GMQ. Hlt & R ; SM. By sfiAT, T,

Note: LT. Luntai County in Xinjiang; AWT. Awati County in Xinjiang; DQW. Daquanwan County in Xinjiang; BT. Beitun City in Xinjiang;
BC. Bachu County in Xinjiang; XY. Xinyuan County in Xinjiang; JYN. Yining County in Xinjiang; TC. Tacheng in Xinjiang; XX. Xixia District
in Ningxia; PL. Pingluo County in Ningxia; YC. Yanchi County in Ningxia; YN. Yongning County in Ningxia; SPT. Shapotou District in Ningxia;
HSB. Hongsibao District in Ningxia; WY. Wuyuan County in Inner Mongolia; JY. Jiuyuan District in Inner Mongolia; DK. Dengkou County in In-
ner Mongolia; WH. Wuhai City in Inner Mongolia; AZQ. Alashanzuoqi in Inner Mongolia; ETK. Etuokegianqi in Inner Mongolia; GJC. Jinchang
in Gansu; GMQ. Minqin County in Gansu; SM. Shenmu City in Shaanxi. The same below.

MR T PRR SR S L M B Y AT AR OGP Gr SE O SCME (3R 3) R 1 Bl KM TR
Mra B, o BBl AR TORLE 20 0l 5 LR IR SRS IR B A ] S A el P S AR i 2
LUEC ARG &S R S iDL ENTTESEA Y /S T8 78 A P E NI AUTE N
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Fig. 1 Image processing schematic of Sophora alopecuroides

2.1.2 AR AR ER  HESRR, G E PR
()85 > 2% B PR R i O R) 34 AT B B 3 25 R (P<
0.01) , Hrf i S fe KA M FPE YN 19 66.67 em, [
/N R PR XX W 33.01 em, IT 100%, 142
FUAE B 2 D) e LT Ah IR AR K, 43 301 He A2 A
/NN S AZQ FhE K 38.01% , e A= fe /N H
i GMQ FhEK 72.44% , T 70 R T L
HrEEFYR BC MK (2.90 em) (M98 (1.18 em) |
T A (2,64 em?) S K, BEVE FRUE SM OByt K
(2.08 em) Fe/hh, 58 T FR A DL N S AN IR AQZ
(0.88 cm, 1.83 em”) A9 &z /1Ny M B 38 % LA B 3
AWT FhiE B8 AR ME (2.94) F K, B8 Fh I XY 1)
BFRE(2.18) e/,

MEMASR A R R i v R AR ) Y B
PR TA) AR MR ALK, e R AH B/ IMEL R (76 50% L) 1)
T3 Ab AT TR S A A R 3R AR AR A A
HH B s A A R v T B AR b R [ R A e R
)35t A% A48 S 5 350, b mT BB = ol DR X BT 1 2 K R B
I IV ) 45 5 ( Pfenning et al., 2010)
22 EETREURNTRRE S

75 S R ORI R X 0 2 6 7 P U 1) OB
:%ﬁﬁ@ﬁ,%%%%%ﬂﬁ%mﬁBhr“ﬂkjc
(ZFHEFRSE, 2017 ; 70 0 HESE ) 2017) . AR 4 AT LA
FL ST 10 N EANAE T REBEERAN B >H >

LA >D >1LSI > LL>LW > TW > SL > SW, A% #
ZH B S R RBCEAR -, B K
F PP BAER 1Y A8 S 3 BRORAE X B 25 BB (E R
4.18%F1 27.88% , 43 i) Hb 4B Ak & BUPE AR 19 A8 57+ &R
BRI XA 22 BEAR T 77.20% F1 71.34% , 1 %
R PR AR T AR AR AR B R e, Feh Rb
e (CV 4.18% ,R'17.59%) Fh K (CV 4.19% , R’
18.23% ) ) 28 5 78 B AH X &8 /)N, ﬁﬁﬁz%%(cv
31.41%, R’ 123. 36%) . & & ( CV 23. 02%),
155.12% ) Fit 1 AL ( CV 20.81% , R’ 108.33%)E’J
AR S AR A XK
M 2550 1R, 10 A2 B M R i A 8] 7
Zorim i SRS L E R K, PR T 25
SRR ILER N, SRR RS T
70% , T B F 45 3= B MR 0 43 1 R B0 (E & ik
97.55% , R B AR A TR 179 2 280 431k 3R B0 o 5k
T 84.78% , Hohfe/NR D 1Y R AL 430 R A6
2T 70.06% , Ui A5 5 Fh U (] 9 3 Y 22 A M
el R ZREPE T = T[] —Fh N 1) KA 2
FEVE &R BUPRIR 19 2 4 M 32 SR IR T4 () b i
[ e R S o A A PR 1 R AU 03 fk R R
P LA AR PR IR ) R A Ak R A = 15.07 %,
XAE—EFE R AR T 3R AU Z2 A MG B P Y 3R 5



1152 I = 7| 39 &
R2 AEAMEEEFMHTREKRTEERBLLE

Table 2 Seed and plant traits comparison of Sophora alopecuroides derived from different sources

TR Hi Hi 2 A=) it MK - 5E M B (RS it 58 TRiE
Source H (cm) D (mm) B (g) LL (ecm) LW (em) LA (em’) LSI SL (mm) SW (mm) TW (g)
LT 51.02% 5.70+ 23.28+ 2.55+ 1.01+ 1.96+ 2.52+ 4.16% 3.05+ 21.19+
6.60cdefghi 0.76a 5.46a 0.27cdefg 0.11def  0.40defghi  0.17cde 0.02i 0.01j 1.34hi
AWT 53.40+ 5.08+ 16.64+ 271+ 0.93+ 1.90+ 2.94% 4.12+ 3.02+ 21.72+
11.72cdef  0.63abc  6.75bcdefgh  0.24abed 0.09fghi  0.35efghij 0.12a 0.03j 0.02k 0.81fgh
DQW 57.35% 5.13x 20.54+ 2.74x 0.98+ 2.05+ 2.81+ 4.07x 295+ 20.36+
7.12bede  0.68abc  4.49abedefg  0.23abe 0.11defgh  0.34def 0.31ab 0.02k 0.021 0.82ij
BT 48.47+ 5.11+ 15.33+ 2.41+ 1.08+ 2.03+ 2.26+ 3.83+ 2.81+ 19.69+
6.84efghij  0.85abc 5.28fgh  0.15efghij  0.10bed 0.24defg 0.30ef 0.02m 0.02n 0.46]
BC 43.63+ 4.67+ 15.61+ 2.90+ 1.18+ 2.64% 2.47+ 4.10+ 2.95+ 20.83+
6.21hij 0.53cd 5.43efgh 0.15a 0.12a 0.32a 0.27cdef 0.02j 0.021 0.89hi
XY 49.85+ 5.00+ 16.18+ 2.50+ 1.15+ 2.23% 2.18% 4.43+ 3.20+ 23.38+
6.73defghij  0.43abc  3.57cdefgh 0.14defghi 0.08ab 0.25bed 0.16f 0.02d 0.02e 0.25abcede
JYN 44.20+ 4.79+ 15.93+ 2.52+ 1.02+ 1.99+ 2.47+ 4.33% 3.17x 23.17+
6.46ghij 0.43bed  4.51defgh 0.14cdefgh ~ 0.05def  0.24defgh  0.10cdef 0.02f 0.01f 0.49abcde
TC 42.06+ 4.71+ 13.96+ 2.76+ 1.15% 2.45+ 2.41+ 3.96+ 2.87+ 20.17+
7.073 0.48cd 3.83h 0.21abc 0.09ab 0.31ab 0.17cdef 0.031 0.0lm 2.30j
XX 33.66+ 5.12+ 22.10+ 2.52+ 1.04+ 2.05+ 2.45+ 4.26% 3.11+% 21.52+
5.63k 0.93abc 3.09abed  0.24cdefgh  0.12cde 0.27def 0.38cdef 0.02g 0.01h 0.79gh
PL 53.12+ 5.03+ 17.23+ 2.61+ 1.08+ 2.18+ 2.43+ 431+ 3.17+ 23.59+
11.52cdefg  0.84abe  5.10abedefgh 0.18bedef  0.05bed 0.25bede  0.14cdef 0.03f 0.01f 0.91abe
YC 44.44+ 4.58+ 15.65+ 2.26+ 0.97+ 1.73+ 2.32% 4.33% 3.18+ 23.63+
9.56{ghij 0.71cd 4.81efgh 0.25jkl 0.1lefgh  0.36ghijkl  0.16def 0.03f 0.02f 1.29abe
YN 66.67+ 5.33+ 22.62+ 2.38+ 0.90+ 1.61+ 2.66+ 4.32+ 3.17+ 22.84+
13.57a 0.65abc 5.38ab 0.24fghijk 0.07hi 0.17jkl 0.39abc 0.01f 0.01f 0.40bcdef
SPT 41.66+ 5.28+ 23.24+ 2.41% 1.00+ 1.81+ 2.41% 4.25+ 3.12+ 22.68+
4.75j 1.12abc 1.54a 0.23efghij  0.07defg  0.31fghij 0.17cdef 0.02g 0.02gh 1.04bcdef
HSB 49.80+ 4.59+ 18.64+ 2.73+ 1.12+ 2.38+ 2.44+ 4.25+ 3.13+ 22.80+
12.21defghij  0.99c¢d  5.90abedefgh 0.14abed 0.09abc 0.32abc 0.17cdef 0.02g 0.02g 1.64bcdef
WY 59.13% 4.87+ 22.34% 2.20+ 0.98+ 1.66+ 2.26+ 4.33% 3.19+ 22.34%
7.89abc 0.38bc 4.44abc 0.17jkl 0.09efgh 0.29ijkl 0.20ef 0.03f 0.01f 0.56defg
JY 57.78+ 5.12+ 21.80+ 2.30+ 0.99+ 1.75+ 2.34+ 4.38+ 3.22+ 23.15+
10.27bed 1.0labc  6.05abcde  0.31hijkl  0.09defgh 0.27fghijk  0.32def 0.04e 0.02e 0.43abcde
DK 58.09+ 4.96+ 22.24+ 2.82+ 0.99+ 2.15+ 2.84% 4.40+ 3.24x 23.34+
11.10bed 0.56bc 5.73abed 0.14ab 0.09defgh  0.27cde 0.18ab 0.02e 0.02d 0.80abcde
WH 49.18+ 4.81+ 16.38+ 2.65+ 0.91+ 1.88+ 2.90+ 4.33+ 3.17+ 22.54+
8.68defghij  0.82bed  5.48bedefgh  0.28bcede 0.06ghi  0.28efghij 0.26a 0.03f 0.01f 0.53cdefg
AZQ 46.30+ 4.13% 14.61+ 2.16+ 0.88+ 1.43+ 247+ 4.21% 3.07+ 22.28+
9.50fghij 0.72d 4.36gh 0.15kl 0.07i 0.201 0.14cdef 0.02h 0.02i 1.09efg
ETK 64.04+ 5.52+ 21.29+ 2.27+ 0.93+ 1.61+ 2.47+ 4.51+ 3.28+ 23.73%
14.98ab 1.08ab  6.85abcedef  0.38ijkl 0.08fghi 0.21jkl 0.56c¢def 0.03b 0.02b 1.79ab
GJC 51.97+ 5.11+ 15.53+ 2.25% 1.01+ 1.75+ 2.23% 4.55+ 3.31% 24.12+
7.18cdefg  0.59abc 3.86efgh 0.23jkl 0.06def  0.20fghijk 0.24ef 0.01a 0.02a 1.88a
GMQ 47.83+ 4.90+ 13.50+ 2.37+ 0.93+ 1.70+ 2.58+ 4.53+ 3.27+ 24.04+
9.68fghij 0.85bc 4.76h 0.24ghijk ~ 0.10fghi  0.17hijkl ~ 0.42bed 0.01a 0.02b 1.15a
SM 53.27+ 4.96+ 15.05+ 2.08+ 0.94+ 1.49+ 2.22+ 4.48+ 3.25+ 23.49+
10.63cdef  0.51bc 5.52fgh 0.151 0.08fghi 0.21kl 0.19ef 0.03¢ 0.01c 1.16abed
F{H 8.067 #*  2.341 #x  3.223 6.13 8.487 = 11.327 #*x  6.13 %« 557.921 ** 559.102 #* 13.312 #:x*

TE: [RIPER YA R 7 5 F0R 22 57 135 (P<0.05) 5 = il =+ 435 RIRTE 0.05 A1 0.01 KPR 225 8% SL. M7 ; SW. #7358,
TW. FFTRiE; H. ##; D. 02, B AEYEE; LL. MK LW, 0E5E; LA MR LSL iR s, R,

Note ; Different letters indicate significant differences ( P<0.05) ; * and ** indicate significant differences at 0.05 and 0.01 levels respec-
tively; SL. Seed length; SW. Seed width; TW. Weight per 1 000 seeds; H. Height; D. Ground diameter; B. Biomass; LL. Leaf length;
LW. Leaf width; LA. Leaf area; LSI. Leaf shape index. The same below.
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Table 3  Correlation coefficients between geo-ecological factors and seed traits of Sophora alopecuroides
N L - e S5 3p/=!
ERIEN s s iR i K
Seed trait Longitude Latitude Altitude rage Annual precipitation
temperature
TR E 0.559 #x —0.632 0.667 0.229 0.501 *
1 000-seed weight
GRS 0.562 s -0.616 0.636 0.237 0.464
Seed length
il ve -0.207 0.162 -0.126 -0.089 0.073
Seed width
R4 BETREURTRZAB . BHRBRSULEY
Table 4 CV and R' and V, from morphological data of Sophora alopecuroides
P FIWIHE
ETPEAR AR S 2R AH XS 22 Variance portion EX
2o TR R R e Variation Relative Differentiation
. Phenotypic . .
Trait source trait coefficients range - ) coefficient of
ral (CV, %) (R, %) AU ] AR Y phenotypic traits
Among sources Within sources (V,, %)
o8 b o SL 4.19 18.23 0.329 3 0.000 6 99.82
Seed of provenance
SW 4.18 17.59 0.175 0 0.000 3 99.82
W 7.35 47.82 16.635 4 1.249 6 93.01
F-¥J{E Mean 5.24 27.88 5.713 2 0.416 8 97.55
[ Jo el AL A B 31.41 123.36 81.062 5 25.151°5 76.32
Homogeneous cultivation plant
H 23.03 155.12 703.227 5 87.174 3 88.97
D 15.86 100.87 1.317 5 0.562 8 70.07
LL 12.37 57.53 0.476 6 0.048 6 90.75
LW 11.67 60.01 0.065 2 0.007 7 89.46
LA 20.81 108.33 0.869 4 0.076 8 91.89
LSI 13.25 75.75 0.428 5 0.069 9 85.98
F-HJ{E Mean 18.34 97.281 112.492 5 16.1559 84.78

23 EEFREMRMBEXES

A GE RN R R 5 AR Ak 3R B PR Z TR Y
FHEAE , F T SPSS BRAF X R A (1) 3 4> Fh 1tk %
T ARERRMIR AT TR G S B, A5 SRR WL, R
FERMPEAR TW (SL AT SW 95 i [1] 1.k W ik 25 1E AR 5%
P (P<0.01) ;i 7 AR ABIPER LL LW A1 LA Pi
(i) 1.0 2 A d 2 A A G 1T LST 5 LL 24 2
FIEARC, 5 A 2 B MR S A 3 AR K
Zefgbr, HAT B Fl D AEFER S 3 E AR OCHE A G

FECN 0.616, ULBA AW 2 19 B 32 M AR F5 5 1 52
M 5 K, BRIV bt A8 K %) A A 0 e 7K ST U A O 5 v
T T v 0 55 At 3 R P bR 22 ) 1 4 DG M 3 AN (B 3
(F5), BN, Fh 7 R PR 0 3% 78 IR 18]t A7 7E
AHCHE AEARPEAR LL LA 5350 5 PRk TW  SL
AT SW & & A XM (P<0.05), LT LIE
I S R R U ) N8 o KN = 1 < o U
PR PN A7 8 A8 I R DG A T R R g e A
PR Z (A1 AF AR 30 2 4% (R RH S 1
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Table 5 Correlative coefficient of ten phenotypic traits
Phiﬁi}]f‘pﬁijjttrait H D B LL LW LA LSI SL SW ™
H 1.000
D 0.391 1.000
B 0.374 0.616 *x* 1.000
LL -0.185 -0.025 0.028 1.000
LW -0.410 -0.091 -0.161 0.534 = 1.000
LA -0.362 -0.118 -0.118 0.861 #*x  0.886 *x* 1.000
LSI 0.209 0.077 0.177 0.562 =3 -0.396 0.070 1.000
SL 0.303 0.097 0.076 -0.473 = -0.370  -0.473 = -0.151 1.000
SW 0.334 0.116 0.158 —-0.472 * -0.404 —-0.495 * -0.122 0.987 =3 1.000
T™W 0.273 -0.015 -0.018 -0.456 * -0.344 —0.448 * -0.165 0.936 #*x  (0.952 *x 1.000
24 EEFREMRERS SN S F RS M, LLAS FE LA 19 T 22 BT RR 2R AL

2.4.1 BFF R E AR E R0 R LES1F o HE
B REEA VR O T AR R g R, AR
FEXTFP T R R 1 45 R AUMER IE AT T 3 o o
M. H2 6 TN, HT 4 4 3 4 1y 22 STk KGR
89.950% A0 T 1 23 AR 10 S BPER
AR5 B R AR S — = o (0 4R AiF 7] o
H, BTk IR 43.097 % , 2407 55 s 1 e AL IR 2 T
K R AR B, 1T DL A R e S
T RAVR B 255 PR IR 5 28 = FE o STk R
20.576% , 47 4 iy R AU RO AR W i b AR i
TEAGEORE =, T LU 1 2 R B o R pk A K
IRV B 258 PR 5 55 = 3 B0 48 T 4 v 1) 2% 8
PRI gE | BRI AT LB VR S R S
I 2% 2R MR 0 2565 MR 5 5 D 3 8 43 20 4K
1o 1 R MR I 48 B RO TR E, BT LA R
S B G R AR BUKE 2R B IR

242 ERSBFHEARES>H HTFHRET 2K
T35 68 & AR W B A AT R A SO gy, B4
FAY A ROR o P S AR OR [R] (22459, 2009)
FIT LAVA A () 10 10036 AU R B i IR 46 00 ( 3 805 o
Mt EDKFZ AR AR IE AL AL B ) A oA H M IE 17 4R
i, BIVZE R 25 5 P bR T A DG A i 2 °F g 300 Rk
FEBR B R 15 G Fe B MR A, 45 e R
b INEY R N R = AN o5, s o= s W 2 LB

H AR A ERUT AR B R IA

Fu= 0.429F1+0.229F2+0.153F3 +0.139F4,
(F1~F4 925 F o443 ) VHRw B 7 i B 1
LA OME N U R AR I T HER
LRI .

A FEHLLZE G AR5 E 0T LUE H HEA 1T 9 R
14354 ETK YN DK . GJC.JY .GMQ.SM WY #iI
WH,iX 9 SRR R 2% 32 153 HE 24 o X FE i, b
I8 ETK 1 YN B3R —2, HAp 7 AFE R 5 —2K
(R 7)), 456 HM& ERUr a2 KR & Esr
HEA2 I — 7 09 b SRR AE BT 98E Y 8 S IR Y 26
— F T HE B S, Ul W O R R TR
K TR R AR R 2 R HEA
HiI 10 A7 BRI B3 NS 5 SRR, BT as ) 3
AP LA R T 5 2 ASFE, i H A AR Y 3
FRRHEZ P55, Ul B AR W i | M AR A A AR AR G
PRIRFI L 22, AN, 55 = BB U E o HEA A
DRI A HL, U0 BH 9 AR AR R i R B
ARV W i %) DXl 53 A A

3 W54

3 SEFRESHEESN
R Z RN 18 15 22 R S PRI 2 R Y 25
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Table 6 PCA of phenotypic traits of Sophora alopecuroides
SRR F 4y Principal components
Phenotypic trait
PCI PC2 PC3 PC4
H 0.239 0.389 0.040 0.004
D 0.097 0.474 0.260 -0.404
B 0.097 0.513 0.231 -0.284
LL -0.359 0.216 0.315 0.411
LW -0.336 -0.217 0.504 -0.203
LA -0.397 -0.037 0.460 0.130
LSI -0.062 0.450 -0.151 0.642
SL 0.418 -0.131 0.327 0.174
SW 0.428 -0.092 0.326 0.170
TW 0.402 -0.191 0.303 0.226
FHE{E Eigenvalue 4.308 2.059 1.377 1.251
TiHk 2 Contribution rate (%) 43.097 20.576 13.768 12.509
ZiT3Tk®  Cumulative contribution rate (%) 43.097 63.673 77.441 89.950

. PC1~PC4 Jy R4 45AF )& 2255, B 32 oy 2250,

Note: PC1-PC4 mean principal component eigenvector coefficient, that is principal component coefficient.

A1KIL (Nicotra et al., 2010) , AR FEERY H SR &
TR 283 K A R 6B IS 7T R 2 T8 WU R 8t %
A S DT 5 BORE 6 e 1) 28 AU AR S kR AE (R T
45 2018) , PR IR AT RE 22 b X 8t 1% W TR IR AT 458 |
i 16 LA B A3 BT PEA | 4 e A S ol 5 6 D 14 4 R
SEAS TR RC S 2B UL R A N Tk B AT B
(LR, 2016) , AT i X R 23 4
N T o %) 8 A e e e — AR A AR Y 10
ANFERIVE IR Z2 B PE A B 58 4T L 2 B, 45 2 ALk
AR IR B 223 B3 (P<0.01) , Ui 51
BN S, K Mk 58, TR E
FRAMERMAE RN FEE X5 HAR S (2010)
ORI 25 S — 3, 38 i X b 1 bR B HL SR B b
P F A A SR b R B, R L TR S b B
PR A 2 B 05 RV A 5 A0 k3 A O e 0
Foft 1 2 T bR Z2 B v R T 22 B 1 A 4 i TR 3 A
Ko dE—BXF R B, e A Ko T A AR
RFBHIE AR Z MK T 5 B 4 TR
TR0 F SRR B BT A TR A 2 AR R AT AR O e

TR MG BB, A B A PR A G
PE, BRI T — 2 TR B A4 1 B B A A IR ke T L
EW T T 10 2R A R M v A A — o AR Y st
e Z PR IR R SR Rl B s (8 Z M 5 A5
SR E AR A SRR AR ORI R
VR (=45 ,1998) , BLAh, 224 R E 1 4%
FAPR I T o REC R (BT 70%) , Uit
HH AR [ b VR 57 A 1 R R 4% e R MR 2
PE BB TR (R] 3K ST B 1 2 el A v B
B AR R A S R R R Y PR R ) (G
Wra5 2015) |, 16 B 95 7 X AS [R) 30 858 1740 3 o7 1 456
R R R IR AL SRR O EE . AR
KT, TR MAR B Z R K, HAh
TR AR PRI R TR IR N, R T 5, Xtk
W TSN TR ML T8 & A
Jo G R R AL BL R (SR RS, 2018)
32 BEEFRAESHEEESTEN

T A B A T R A AN E, B R
Sy A P AR X X LA AT AT RO A 1) i B B
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Table 7 Ranking and clustering of integrated principal component scores for phenotypic traits of Sophora alopecuroides
i . oy - HeT F3 HeE F4 by F aﬁﬁﬁim H%
Sources Rank Rank Rank Rank rank Clustering
ETK 3.149 1 1.444 6 0.562 7 -0.652 16 1.834 1 4
YN 2.035 5 2.428 2 -0.460 16 -0.182 12 1.435 2 4
DK 0.433 10 1.745 4 1.427 3 1.888 2 1.088 3 1
GJC 2.391 3 -1.462 19 0.857 6 -0.387 14 0.888 4 1
JY 1.742 6 0.445 9 0.428 8 -0.919 19 0.874 5 1
GMQ 2.040 4 -1.168 18 -0.234 13 1.379 4 0.866 6 1
SM 2.698 2 -1.476 20 -0.727 18 -0.687 17 0.747 7 1
WY 1.592 7 0.187 10 -0.349 15 -1.312 21 0.570 8 1
WH 0.211 12 0.609 7 -0.752 19 2.229 1 0.435 9 1
SPT 0.248 11 0.528 8 0.222 12 -1.164 20 0.112 10 6
PL -0.165 15 -0.374 13 1.416 4 0.306 10 0.094 11 6
LT -0.714 16 2.262 3 0.309 10 -1.513 22 0.013 12 6
YC 1.062 8 -1.958 23 -0.725 17 0.167 11 -0.027 13 6
AWT -1.009 17 1.709 5 -1.243 21 1.519 3 -0.071 14 6
JYN -0.028 13 -1.145 17 0.253 11 0.685 6 -0.142 15 6
XY -0.102 14 -1.626 21 2.054 1 -0.530 15 -0.180 16 6
DQW -1.927 20 2.468 1 -0.860 20 0.365 9 -0.439 17 3
AZQ 0.756 9 -1.823 22 -3.146 23 0.674 7 -0.443 18 3
HSB -1.479 19 -0.755 14 1.451 2 0.715 5 -0.560 19 3
XX -1.103 18 -0.040 11 0.417 9 -0.756 18 -0.579 20 3
BC -4.128 22 -0.838 15 1.056 5 0.513 8 -1.936 21 5
BT -3.294 21 -0.142 12 -1.716 22 -2.155 23 -2.172 22 2
TC —4.408 23 -1.019 16 -0.242 14 -0.183 13 -2.407 23 2

. F1~F4 R ERS157

Note: F1-F4 mean principal component scores.

L2 WA e AR R e 0 S A R A
PEEUE YIS RO AR T T A D &
HRIE (5 eI 55,2009 ; T75 %,2015) , Mg & E
TR B 20— 25 T, et HL ol 5 ¢ U ) AF 5
AL Dl NS 11 0 A s A L SN U o 04 S IS
TR F A PR F AT T st AL Z RV, T
REREETHERAERTES £, FE, B
BV £ PR T R AR 3 AL 22 B
FeI, WL 23 ASFRIEIEAT 30 o BT K LR

ok, WEERATLLE I FERIECR W 5 48
HO NS 6 NRNEER T AZQ 4h, Hidy 5 AR IR
— B FHS RG AW AR ETEN 6 A
FPUE A YN F1SPT (04 — 3 140 S 25 A HE4 5501
R R PG 1) 3 AN Fh 5 — 32 i B AT SR
A AR B0 A i A5 A KA AR I 50—
L5 HE 4% W56 J5 s s 3 AN AR LT, AWT Al
DOQW 55 — E o HE 2 S A, B G HE 2 SR .
E BT TV N S5 0 a7 = A s TN B
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ol TS, g5 A TT LUK B T A AR B R A
KA R aHEA 58 T R A
% DK.JY WY WH iX 4 4532350 1 sRPiELL & A
5 ETK AT E YN X 2 320 4 BRI, iy &2
TR0 B R E ) F R MR AR BT HRAE T — 2
G TR RSN AL R

BEAk, S — 25T IX 6 Al 5 b S H R RUPE IR
Ja BB, FIR ETK 255040 55 — ] B2 th Tk 8%
I7i) it el 3 38 7. T PP R R SR M, & Bl M o
25 AR 5 SRR T Z R T B N
ST NEm IR NEHEL NFEAkIL
AR DX )44 UKV 8 YT 9 Y R A A, PR B S
A HL X 7 5L TR 2 [R5 T TR AR K
FEREAAN T 2, B DU R 5 A B A T T 4 T K
7 A IE TR AR
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