HIISAL FE IR A4 2021, 22(6): 1521-1530
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20210415002

PR 160 Gy B R A i e 1Y
PRI 8 2 PR Bt

R AR EXK R BLRBE B B
(PRI B IR AR B SET, ET 835000; % )N T A BHEGE RS, )M 510308 )

HE: RFFRAFERLILE 160 3 2FERFRTR, 14 MRBBKREFTTENEL, FHETHFH R &
FOR, 14 AR BRI R ECH 5.75%~38.44%, 39 4 21.78%, R ERR M T F AR K, R IEHN T/ A& HZ D
Shannon-Weiner % #1353 5 A 1.95~2.06,-F 394 2.01, Z A MHKEA F G OEE LM, 160 0 EFERMFR TR EE
F BB 5T A 0.202~0.674 Z 18], -3 A 0.486, H F 20 I IR WG F B JBIHER T 0.6, £ LR T REME RENZE R
EREFTORRERA; ARSI EY R ESREHRE MR RN REREZEZEMX, 5TEREALSESE
FREKEZRF MK, ERSOIEREN, S A E R BT 0 Rt TakFEX 79258%, P % 1 a5 RERKRA X,
F2ERDE TR BRAR,F3ERDSHERRA L, 4 TR R FRRFELERA X, 5 R0 5 RIKRA
Xy R PE 14 AR APIR T 160 AP R R A 6 NEBE, LT, F N AN ERERK, FIMEBHIRELERK,FVE
BRO TR BB A ER K. AT R T AT ERAR TR EY Foh) AIRBEETELE .

KEER: TR AR TR A A MK AR AR

Genetic Diversity Analysis of Phenotypic Traits in 160
Germplasm Resources of Malus sieversii ( Ledeb. )
M. Roem. from Tianshan in Ili
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Abstract: In this study, 14 phenotypic traits of 160 wild apple ( Malus sieversii ( Ledeb. ) M. Roem. )
germplasm resources in Tianshan area of Ili were evaluated, from which elite germplasms were screened. The
results showed that the variation coefficients of the 14 phenotypic traits ranged from 5.75% to 38.44%, with an
average of 21.78%, the variation coefficient of fruit hardness was the highest, and the fruit shape index was the
lowest. The Shannon-Weiner diversity index ranged from 1.95 to 2.06, with an average of 2.01, and most of the
traits were rich in genetic diversity. The mean of membership function of the 160 germplasm resources ranged
from 0.202 to 0.674, with a mean value of 0.486, among which 20 resources had the value greater than 0.6, with
obvious advantages in fruit weight, fruit hardness and fruit size. Correlation analysis showed that the fruit weight
was significantly positively correlated with fruit length, fruit diameter, stalk diameter and fruit hardness, and
significantly negatively correlated with soluble solids content and stalk length. The results of principal component

analysis showed that the cumulative contribution rate of 5 principal component factors was 79.258% , among
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which the first principal component was related to fruit traits, the second principal component was related to leaf traits,

the third principal component was related to branch traits, the fourth principal component was related to fruit traits and

branch traits, and the fifth principal component was related to fruit stalk traits. Based on the 14 phenotypic traits, the

160 germplasm resources were divided into 6 groups, among which group I had the highest fruit weight, group

Il had the highest fruit hardness, and group V had the highest soluble solids content. The results of this study

would provide important references for conservation and utilization of the wild apple germplasm resources.

Key words: Malus sieversii ( Ledeb. ) M. Roem. ; germplasm resources ; phenotypic traits; genetic diversity
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Table 1 Materials and their sources
G5 E47S KW || G EA4S KW || G EAS KW || GRS EA2S PSS
Number Name Source || Number Name Source || Number Name Source || Number Name Source
1 GB-2 W |41 GIS-6 |81 HDM-29  FEHE || 121 XY-29 R
2 GB-3 JLE |42 GIS-7 JLE|]82 HDM-30 By |[122 XY-30 B
3 GB-4 W |43 GJS-8 W ||83 HDM-34 Wk || 123 XY-31 HE
4 GB-5 B |44 GJS-9 TLE || 84 HDM-35 ER || 124 XY-34 B
5 GB-6 TR |45 GIS-10 T |[85 HDM-36 W {125 XY-38 B
6 GB-7 JLE |46 GIs-11 YL |]86 HDM-37 By |126 XY-39 B
7 GB-8 L |47 GJS-12 JLE 87 HDM-38 EW 127 XY-41 B
8 GB-9 JLEE |48 GJS-13 T |[88 HDM-39 w | 128 XY-42 B
9 GB-10 JLEE |49 GJS-14 JLEE |89 HDM-40 W {129 XY-43 B
10 GB-12 JLE  |]50 GIS-15 JLE {90 HDM-41 By [[130 XY-44 B
11 GB-13 JLE 51 GJS-16 JLEA 91 HDM-42 IR 131 XY-45 B
12 GB-14 |52 GJS-17 e |92 HDM-46 ¥t || 132 XY-46 R
13 GB-15 HEE |53 GJS-18 JLE |93 HDM-47 {133 XY-47 B
14 GB-16 JLE |54 GJS-19 JLE |94 HDM-48 W || 134 XY-48 B
15 GB-17 e || 5s GJS-20 T |95 HG-1 Ehk || 135 XY-49 B
16 GB-18 oL || 56 GQ-1 JLEE |96 HG-2 I || 136 XY-51 BERI/
17 GB-19 e |57 GX-1 JLE |97 HG-3 W | 137 XY-53 BETRI/
18 GB-20 JLE |]58 GX-2 JLE |98 HG-4 | 138 XY-54 B
19 GB-21 JLE 59 GX-3 JLE 99 HG-5 IR 139 XY-55 B
20 GB-22 JLEE |60 GX-4 DL 100 HG-6 EW || 140 XY-56 B
21 GB-23 JLE || 6l HDM-1 || 101 MEG-6 R || 141 XY-57 BETRI/
22 GB-24 JLE |62 HDM-5 || 102 XY-2 B || 142 XY-58 B
23 GB-25 W |63 HDM-7 {103 XY-3 s || 143 XY-61 B
24 GD-3 TLEE 64 HDM-11 I 104 XY-5 B 144 XY-62 B
25 GD-5 JLEE |65 HDM-12 W | 105 XY-6 B || 145 XY-63 B
26 GD-7 L || 66 HDM-13 W || 106 XY-7 R || 146 XY-65 B
27 GD-8 JLr 67 HDM-14 st 107 XY-8 B 147 XY-67 HTIR
28 GD-9 IRE 68 HDM-15 I 108 XY-9 B 148 XY-68 B
29 GD-10 JLE |69 HDM-16 W || 109 XY-10 BR[| 149 XY-69 B
30 GD-11 JLE 70 HDM-17 Bk 110 XY-11 B 150 XY-75 HHE
31 GD-12 W || 71 HDM-18  fE¥k || 111 XY-12 BE || 151 XY-76 HE
32 GD-14 TLEE 72 HDM-19 IR 112 XY-16 B 152 XY-77 HTR
33 GD-15 HLE |73 HDM-20 By |13 XY-17 B || 153 XY-79 B
34 GD-16 LR 74 HDM-21 I 114 XY-18 B 154 XY-82 B
35 GD-17 T 75 HDM-22 IR 115 XY-20 B 155 XY-85 HTR
36 GD-18 LR 76 HDM-23 IR 116 XY-21 B 156 XY-87 TR
37 GD-25 g |77 HDM-25 By || 117 XY-23 B || 157 XY-89 B
38 GD-26 e || 78 HDM-26 ERC || 118 XY-26 R | 158 XY-90 B
39 GIS-3 JLE4 79 HDM-27 Bk 119 XY-27 B 159 XY-95 B
40 GJS-5 JLEE || 80 HDM-28  ZEHk || 120 XY-28 B || 160 FRE B
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Table 2 Phenotypic variation of traits of the wild apple germplasm resources

PER BRME B/ME S CPEIE B bR ;;ii i:;f
Trait Max. Min. Mean Range SD cv J
R (g ) Fruit weight 56.56 5.88 25.26 50.68 9.67 38.28 2.05
AR ( mm ) Stalk diameter 2.79 0.63 1.60 2.17 0.32 20.28 2.01
FAE K (mm ) Stalk length 34.35 6.64 18.41 27.71 5.00 27.17 2.04
AIEPEEIEY) i (% ) Soluble solids content 14.93 7.15 11.27 7.78 1.33 11.80 2.04
LS (kg/em®) Fruit hardness 10.38 1.50 4.94 8.88 1.90 38.44 2.04
HAY0 1% ( mm ) Fruit length 46.35 20.71 33.67 25.64 5.04 14.96 2.06
JSCHE42 (mm ) Fruit diameter 53.43 25.23 39.85 28.20 5.85 14.69 2.05
WIEFEHL Fruit shape index 1.00 0.69 0.85 0.30 0.05 5.75 2.02
—AEAE R S KE (em ) Length of 1-year-old branch 38.60 10.40 18.91 28.20 5.37 28.39 1.95
— AR AT A (em ) Internode length of 1-year-old branch 3.03 0.62 2.18 2.41 0.44 19.99 1.95
—AREAACME (mm ) Diameter of 1-year-old branch 522 1.12 3.29 4.10 0.67 20.31 1.98
AR (mm ) Petiole length 35.94 6.07 21.91 29.87 5.02 22.92 2.00
i KB (mm ) Leaf length 99.72 16.16 69.73 83.56 14.59 20.93 1.97
I F- S8 )% ( mm ) Leaf width 58.12 10.35 41.42 47.77 8.70 21.01 1.98
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Table 4 Factor loading matrix and contribution rate of traits of the test materials

(EIN M+ 1 HF 2 HF 3 KT 4 KT 5
Trait Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
FRTE Fruit weight 0.346 -0.337 0.101 0.026 0.142
A Stalk diameter 0.276 -0.206 -0.016 -0.085 -0.379
A K Stalk length -0.180 0.032 0.080 0.142 0.778
[ PEFEIE Y & B Soluble solids content -0.167 0.176 0.010 -0.101 -0.286
SR Fruit hardness 0.281 -0.168 -0.172 -0.249 0.017
JRSZAF2E Fruit length 0.342 -0.317 0.171 0.252 0.076
RSREFE Fruit diameter 0.356 -0.331 0.036 -0.041 0.161
HIEAE%L Fruit shape index -0.020 0.039 0.366 0.795 -0.225
— AR A K JE Length of 1-year-old branch 0.147 0.060 -0.619 0.357 -0.116
— 4[] K Internode length of 1-year-old branch 0.295 0.302 -0.261 0.136 0.039
—AEA R ZHLBE Diameter of 1-year-old branch 0.198 0.263 -0.386 0.167 0.225
A4 Petiole length 0.270 0.365 0.332 —0.081 0.011
i HKJ# Leaf length 0.320 0.363 0.225 -0.105 0.028
6% Leaf width 0.312 0.379 0.169 -0.107 0.014
H#E{E Numerical value 4.762 2.787 1.437 1.096 1.015
TTHkF (% ) Contribution rate 34.016 19.907 10.263 7.826 7247
BT iR (% ) Total account 34.016 53.923 64.186 72.011 79.258
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Fig.1 Cluster analysis based on phenotypic traits
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M ZREHEAEE(2.06 ) e, — AP AR 2 A B Ky ]
KM 2R 8 (1.95) Fefik, (IUNZRETEFREOK
B AMREFIFEARBR ., ARG S Ik
L2 EIMEAE T B X AR G
(BT S R AR T SRR RS R
SRR AR B R R i R T B R T i [
e & S SRS 7 R B — 2 BUE S
R A X B R R IR B R R AL
FEPE,
32 HEHERMRAREESHENEEON

WAL ZREE PR 7 AR AR R 2, T DL I
PRI RIS R BT . o, i PR
T A A3 S S 1 - AR 2R A 14 43T
FRicxs B s B S R AT T e Z RS0 R
SRR AR E W Rt 2. R XEY)
Mgt ZAEVE TR A R e o A R 1Y
Ik, T R R KRR 0 A



22 %

B

e %

Seh
pUAS

Y

1528

S0'0>d e Hﬁﬁocmﬁmﬁm AU} 91eJIPUI SI31)3] ASBIIIMO] JUIPYIJ

SR W AN SO0 Y Lk B [el sk

$80¢€ 2908 F €1'9C 69°¢l q98°c F 6Ly eIl BO9°S F 05'8Y €eSl qs1I9+vi'0v L8T1 QeI * 1Ty [{R3 Qs *T6'1¥ WPPIA Jeo T (i ) F(EE L i
y1'0¢ PLOEL #9¢°€y SISl qL6'01 + €¥'CL 186 BLO'8 F €CT8 €8¢l 201°6 8¢9 SS01 q69°L ¥ S8°CL el qQIL8FVTIL U] e (W ) F 3
187C¢ POLY FTEVL 6181 48T+ SS°EC 8S°¢l BESEFYI9C SO8I1 OESEF ES61 90°Cl qILT*05°CT P8l q0€°€ #TTTT WSud] d[ond g ( w ) F5( 3] )|y
[ourIq P[O-TedA- JO IoJOWRI]
STee PISOFEYT €01 PE0 F £E°E L8V qees’o + LS°E G881 BOLOF69°¢ 7 9E0F YT 83'LI 2650 F8C'€ () T 3y —
youelq p[o-1edk-1 Jo yi3us] opousdu|
69°1¢ PSYOF €¥'1 £5°6 qIT0*61C Wl BOCOF ¥ £sel BECOFOVC (ANt qeLT0F €€°C 66Cl OLTOFL0C (uo ) F(SHa| LR ey —
[ouelIq p[o-1edA-1 Jo pSua]
L8TC PLEECFTLYI §9'sT PI6LY F 6981 &'1c 266°€ 0981 SY'LT BIO°L F€5°ST ceol 2ql6'¢ ¥ CT0T 9¢'L1 PS8 TF T 91 (w) B Frdy—
66’7 qe0'0 ¥ $8°0 8T8 BLO'0F980 or'y qr0°0 * £€8°0 9Cs ar0'0 ¥ ¢80 1425 BS0'0 9870 8¢y Bp0°0 F98°0 xopur odeys Jnig WEEEA(R
€Ll 2019 F €9°6€ 0L°01 PTEEF 10°1€ £r'6 qL9°¢ 0T 0¥ w99 qL9T* 1€°0¥ 0s's BOSTFSOLY 'S Q9T TF 181y TojoueIp L] (WU ) FYHY 7y
€6°Sl P08y * S1°0¢ SO'1I IIT'E +69°9¢C 98'L 209TFO0I'EE L8 06T FLIEE 8¢9 BLSTF8E0Y LO'S qe81 ¥ 66'S¢E WU LT (WU ) Y3 3
6L°0S 09T+ LTE Sv'Ly SIETF9LT SI'6T qeso'l +99°¢ 80T BISTTFLT9 96'1C  qBOTT *81'S SL'8C QISTFLTS  ssoupIey L ( WO/SY ) ()63
JUDIUOJ SPI[OS N[0S
SL'EL  Oqee' I F 811 0€Cl QeLy T +96°11 P01 PO T FCTIL 78 POGRL60 F LSTT €0vl Y1 F5S01 '8 P60 F 1601 (%) B AE TS 1
ylee BOTS Fo1'EC (4% 4 qIov+sL6l 81°ST 99L9y F G681 €0°LT PLL'EF LOEL £CTe e EFYTLI 0y'cc 2901y F 1€81 YU e (W ) 3] k3l
L6l 20T0F9¢1 6CLI PETOFHEL 1691 qLT O *65°1 0T'LI BIEOF 8] w691 BLEOF 681 86CI q0T0 * €5°1 TOIOWIBIP N[EIS (WLt ) FY
(4 PIL8 5981 $9'9C ACTEFO60CI Sy'ce SIS S F¥S YT 69°L1 qpy Y F 60°ST v8LI BR6'9 F €6 €Sl ey + 18°LT WSem L] (8 ) Fk e
Y] as+x 40 as*Xx 4D as*X 40 as+Xx 40 as+x 40 as*Xx
(%) Y (%) Y (%) Y (%) 2y (%) Y (%) Y e o1dfiouong
BWEHE Y7 Bifdk FEEE 7 Rk BEEE F Rk JBEESE T Bk BEEE T HEk gEEE T B VKRR
1A dno1o 3L IN 5 A dno1d 43 A AL 01D 43¢ ALy 1l dnoxo L3¢ 1 5 11 dnoid 43¢ 11 55 [ dno1o L3 1 5

sdnoas 9 jo syreay dardAyoudyd jo uostiedwo) ¢ I[qeL

ENAFEER LS9 %



6 1)

SREAAE A ALK AL 160 3 EFESRRR TS IR IR A8 1% Z AR BT

1529

WF5E 5 1T ABIFFE I e KA ] g, i B0 A R 72 (]
—HEEF IR AR B, R KRR — U T
PR R B AT AE B S S R A B A T 1 R A MR
TE, MR RS e P T e, T RE R I R [ A R 38 1
FebE. ABFFEXR ARALE 160 M BF R B IR St 1T
i B, SR R A E KT 0.6 A 20 17 BE UK,
XU AR PR SRR R RSN AR R SR
GormA B B RE REBIEAN T 0.2~04 2
R 15 0y, HFRAWERAREAG 3, 7T LA b
VERPSESLGEUR . F Ao A i i 2o B A 11 7 =X
FEAED 25 MR8 2 44 19 5 R AL B LA
J 43, TRV R LAHERR b SR8 A B 9 AH DG OE R 1 T
P, AR 32 B2 AT 14 AR R
BEAT B0 M, A5 AT 5 A TR Bt siikR ik
79.258%, Jrp a1 o AR EHRIRA G, 5 2 &
BSR4 3 ER SRR C,
54 B 5 RS HR A AR 5 5 R
435 FAFHEIRAG 5, 3% BEARFAF 21 AR ALK 11 B3
WA REMZRE EERNE, &5, 8E 2R
FEBE 160 3T FT IR 43 6 AN 2HE, JLrps 11 3%
T SR E A, 5 TR SR S B e KL 55 V 26
FER AT P & i K, £ SR Z M 7 R M
REFHB 2SR, FE, REZSHRWEA — e 2
Sy AR, AN S M2 dE 23 (R s e s, ok A
HOR AR R IR 15 47, 5 HE 65%; 5 VIZE R4
5 20 (3 EE B A, IR ER B R SE S IR 15 4,
Hi b 75% U BAB AL 3 A Hb DX A e B SR SR A
S A IBAL AR SAFAEA B L R A s

ENTENEIPOF T HLAE L TN A Sl G 7N
AT T oA, & S5 8 T T N TAE W4 A
HE— 25X X SE R PR A TS, LA S & UL b -
P A M S SR T B R R, Sy i S S o T U
(PR3P AR AR LS By

B30k
(1] ERte RS RES A E R U  SE AT Hii
Aol K, 2017

Wang Z H. Study on cold resistance of Malus sieversii in different
populations. Urumgqi: Xinjiang Agricultural University, 2017
(2] KSR, VFIE, FIMG, B, sk, XU . By R e g
FERUR TR E AL S BT IR W) A0 Tk . 2 BFARIESE,
2019,37(1): 17-24, 49
Diao Y Q, Xu Z, Yan P, Chen S Y, Zhang X C, Liu J.
Phenotypic characteristic identification and preliminary selection
of excellent resources in Malus sieversii resource types. Non-
wood Forest Research, 2019, 37( 1 ): 17-24, 49
(3] &, £, £, Mite, SRR, 254 30, FME A . BT iR

[4]

[9]

[10]

[11]

[12]

WP AR A DNA 78 5 5t HEAL AT . AL BT
i, 2020, 21(3): 579-587

Gao Y, Wang D J, Wang K, Cong P H, Zhang C X, Li L W,
Piao J C. Chloroplast DNA variation and genetic evolution of
Malus sieversii ( Ledeb. ) M. Roem.. Journal of Plant Genetic
Resources, 2020, 21 ( 3 ): 579-587

SR, R kB SO . BRI AL S A B 5
B ST S IR ( Malus sieversii ( Ledeb. ) Roem. ) P R4 14 25
. TR, 2019, 36 (4): 844-853

Zhang P,Lv Z Z, Zhang X, Zhao X P, Zhang Y G. Age
structure of Malus sieversii population in Ili of Xinjiang and
Kazakhstan. Arid Zone Research, 2019, 36 (4 ): 844-853

Duan N B, Bai Y, Sun H H, Wang N, Ma Y M, Li M J, Wang
X, Jiao C, Legall N,Mao L Y, Wan S B, Wang K, He T M,
Feng S Q, Zhang Z Y, Mao Z Q, Shen X, Chen X L, Jiang Y
M,WuSJ,YinCM, GeSF, Yang L, Jiang S H, Xu HF, Liu
JX,Wang DY,QuC Z,Wang Y C,Zuo W F, Xiang L, Liu
C,Zhang DY,Gao Y, Xu Y M, Xu K N, Chao T, Fazio G,
Shu H R, Zhong G Y, Cheng L L, Fei Z J, Chen X S. Genome
resequencing reveals the history of apple and supports a two-
stage model for fruit enlargement. Nature Communication,
2017, 8(2):249

Sun X P, Jiao C, Schwaninger H, Chao C T, Ma Y M, Duan
N B, Khan A, Ban S, Xu K N, Cheng L L, Zhong G Y, Fei Z
J. Phased diploid genome assemblies and pan-genomes provide
insights into the genetic history of apple domestication. Nature
Genetics, 2020, 52 ( 12 ): 1423-1432

BRZE, W) ARIEH R R R AR 2 UM
WSt ARl IE T, 2007, 30 (4): 62-63

LiJJ, Yuan C. Relying on Xinjiang wild apple resources to
cultivate characteristic economic forest industry. Inner Mongolia
Forestry Investigation and Design, 2007, 30 (4 ): 62-63

ZeAts OB R B E R KA TR BRSO R BT .
BATE BRI R, 2010

Qin W. Reproduction characteristics and genetic relationship
of germplasm resources for Malus sieversii. Urumgqi: Xinjiang
Agricultural University, 2010

WEL R, THE A7 938, Jei, el [ 2 . Rl hia =3
SRR B Ay A R AT R S BE A, 2014,
21(1):39-42

WenY Z,Xu H, Yu W W, Yang M L, Long H, Yan G R.
Physiological analysis of leaves in vitro of Malus sieversi
under low temperature stress. Journal of Tianjin Agricultural
University, 2014, 21 (1): 39-42

IR, XA 521, JA T . s By SRR AR I e SR A R 1l
BWroe . IR 30, 2015, 31(5): 22-24

Li K H, Liu X, Yuan P H, Zhou L. Study of graft compatibility
on Malus sieversii Ledeb. rootstocks. China Horticulture
Abstracts, 2015, 31 (5 ): 22-24

T, AT, AT A, TR R ik 44
B AR AR RS BT LR RO R i, 2017,
19(8): 33-40

YuLY,ZuoLH,LiXP,LiSH, Wang Y P, Zhang J, Yang M
S. Comparison of fruit quality among 4 Malus sieversii clones.
Journal of Agricultural Science and Technology, 2017, 19(8 ) :
33-40

SRARAE, ST, SRR, R ) T R S R PR S



1530

Seh
pUS

W f&

o
¥

Eild 22 %

[15]

[17]

K s /) p E A Z R S B
HUk:, 2004 : 54-61
Guo Z J,Liu L Y, Zhang W Y, Zang R G. Review on the

resource status and future development of wild Malus sieversii

JE et 4

in Xinjiang//Advances in biodiversity conservation and
research in China. Beijing: China Meteorological Press, 2004 :
54-61

R, B BB TR B i S ARG AR
FRTTFEE I | v E A BT, 2019, 38 (2): 56-59, 65
Zheng D, Wu'Y X, Qin W M, He T M. Advance in research on
application of Malus sieversii as rootstock. Chinese Wild Plant
Resources, 2019, 38 (2 ): 56-59, 65

R KR, 8 KI5 AR BRI R R
Jemt: PO R, 2005

Wang K, Liu F Z, Cao Y F. Descriptors and data standard for
apple ( Malus spp. Mill. ). Beijing: China Agriculture Press,
2005

TOUESSE, U, BN, S8, MR, AR, BF 6, X
U5, SREEIGE . 160 Hr 41| JE W T o 32 2R VIR g 16 2
FEPEM T . R FE BT IREAA, 2020, 21 (4): 875-883

Hao X Y, Yang T, Liang J, Guo WY, Xiao HY, Wang Y J,
Ma X F,LiuT T, Zong X X. Genetic diversity analysis of major
agronomic traits in 160 introduced chickpea ( Cicer arietinum
L. ) germplasm resources. Journal of Plant Genetic Resources,
2020, 21(4): 875-883

AT R, T IER AR, PN A, AR A TG, A B R
3C . 257 AR RS IR AR AR B AL AN | AR,
2020, 46 (5): 712-725

ZhaoM L, Wang LH,RenY J, Sun X M, HouZ Q, Yang S P,
Li L, Zhong Q W. Genetic diversity of phenotypic traits in 257
Jerusalem artichoke accessions. Acta Agronomica Sinica, 2020,
46(5): 712-725

SR, SBE, Tt B, T RR AL, A KL, FiE R, N ET,
e, Eor . EANSAE R SR IRER RIR S L B R
SPHT AR LB, 2018, 19(1): 104-112

Wu X M, Guo P, Chi H W, Fang Z H, Shi Y H, Wang Y Q,
Liu J N, Wang Z, Wang X M. Diversity analysis of phenotypic
traits and quality characteristics of alfalfa ( Medicago sativa )
introduced from abroad germplasm resources. Journal of Plant
Genetic Resources, 2018, 19( 1 ): 104-112

DAY N/ EN I 7 S T E o T N T S 0 o
RN T RAEFEICRBES . ALrE 2, 2014,38(17) -
121-124

Liu Z Q, Chen W M, Xu Z, Liang Q L. Malus sieversii forest
distribution and Agrilus mali Matsumura status of damage in the

west part of Tianshan Mountains. Northern Horticulture, 2014,

[19]

[20]

[21]

[22]

[23]

[24]

[25]

38(17):121-124

Pivt oy & NS STV T R
ARIREEH SRR A L T RIXIFSE, 2019, 36 (5): 1153-1160
SuZ H,Li W1J,Cao Q M, Zhou X B, Zhang Y M. Age
composition and quantitative dynamic status of Malus sieversii
population. Arid Zone Research, 2019, 36 (5 ): 1153-1160

=G , SR AR, DK VRIE, sk, L, SOV - 3K
I ijJ ?ﬁ 5% B 32 5 ( Malus sieversii ( Ledeb. ) M.
Roem. ) H¥ 24 PRAR I8A% ZREPE SR GRS AT . Al s A5 %
T2, 2016, 17(4 ): 683-689

Yan P, Han L Q, Mei C, Diao Y Q, Xu Z, Zhang X C, Ma K,
Aisajan M, Wang J X. Genetic diversity and correlation analysis
of botanical characters in Xinjiang wild apple ( Malus sieversii
(Ledeb. ) M. Roem. ).
2016, 17(4 ): 683-689
EIEEE, SRR TR R ACR I TR e 2
REVESMHT . o B A R BE IR, 2016, 35 (1): 19-23

Wang X P, Wu'Y X, He T M. Genetic diversity analysis of
several fruit traits in Malus sieversii ( Ldb. ) Rome. Chinese
Wild Plant Resources, 2016, 35( 1 ): 19-23

XUEAF , 8 AR KR SE, BRi AR OBty S etk i a4 72
S MARRNE M . =241, 2012, 29 (4): 530-535

Liu Z C,Miao W D, Liu D L, Chen X S. Genetic variation
and correlation analysis of main characters in Malus sieversii
resources. Journal of Fruit Science, 2012,29(4):530-535

Journal of Plant Genetic Resources,

T, B SCEE, WhHOES , Tkl MERA RS L B SR S SR R
HisE L oAb 548 SEARRAE {Tjrf&\lk%%&,zozo,aé(s):
1274-1281

Yu S S, Zhao W X, Yao Y X, Zhang X C, Huai W X. Genetic
differentiation and variation characteristics of Malus sieversii
and cultivated apples. Jiangsu Journal of Agricultural Sciences,
2020, 36(5): 1274-1281

HIARAR, 7B AR AR, W AR S, L KR
RO TR BTR B BAL AR T SR T . MRk,
2012, 38(5): 829-839

HuBL,Wan Y, Li X, LeiJ G,Luo X D, Yan W G, Xie J K.
Analysis on genetic diversity of phenotypic traits in rice ( Oryza
sativa ) core collection and its comprehensive assessment. Acta
Agronomica Sinica, 2012, 38 (5 ): 829-839

T PR, BRERSE, R, XA, XISTHT . B Jor:
RBETIVR ZFEPE S BT 7 G 1T . R A58 1% B I~ 4
2020, 21(5): 1156-1166

Dong SJ,Sun Y Q,Chen J H,Lu C Y,Liu Q G,Liu L
X. Phenotypic traits diversity analysis and comprehensive
evaluation of Armeniaca vulgaris var. ansu clones. Journal of
Plant Genetic Resources, 2020, 21 (5 ): 1156-1166



PR 1 160 4735 36 SR o B U5 14 3 s bR 4

Table S1 Membership function of 160 wild apple germplasm resources

A it gy RN LR
. \ B RS ORs Rseht WA R LA S WA N A S K
. o MURE R Rk . . B KR O bk :
i LR . =y 553 1% 1= ) Internode Diameter ) i 553 Mean of
Fruit Stalk Stalk ) ) ) Fruit Length of Petiole )
Number Name ) . Soluble  Fruit Fruit Fruit length of of Leaf Leaf  membership
weight diameter length . . shape 1-year-old length ) .
solids hardness length diameter 1-year-old 1-year-old length width function
index  branch
content branch branch
1 GB-2 0.420 0483 0358 0403 0383 0.645 0.584 0.662 0.152 0.484 0.576 0.818 0.689 0.715 0.527
2 GB-3 0.561 0.642 0.193 0.230 0499 0.692 0.783  0.396 0.187 0.597 0.500 0.761  0.772  0.757 0.541
3 GB-4 0.495 0.523 0287 0.560 0.602 0.611 0.681 0.415 0.465 0.851 0.449 0.531 0.557 0.493 0.537
4 GB-5 0396 0.252 0513 0.533 0.540 0.580 0.544  0.607 0.199 0.616 0.505 0.784  0.551 0.630 0.518
5 GB-6 0305 0410 0576 0401 0.669 0344 0461 0.262 0.425 0.817 0.510 0.671  0.666 0.726 0.517
6 GB-7 0356 0577 0261 0.701 0.540 0.577 0.504 0.684 0.177 0.561 0.444 0.652  0.705 0.777 0.537
7 GB-8 0320 0464 0458 0416 0379 0394 0459 0.377 0.277 0.853 0.564 0922  0.751 0.712 0.525
8 GB-9 0474 0.802 0278 0.407 0.548 0.525 0.588 0.410 0.667 0.736 0.868 0.562 0479 0.722 0.576
9 GB-10 0431 0486 0403 0.560 0363 0.605 0.609 0.531 0.174 0.735 0.603 0.666  0.731 0.603 0.536
10 GB-12  0.557 0.550 0.548 0.262 0354 0.670 0.693  0.505 0.305 0.659 0.542 0.747  0.657 0.678 0.552
11 GB-13  0.643 0.591 0.567 0.534 0417 0.710 0.780 0.433 0.624 0.762 0.561 0.558  0.592 0.722 0.607
12 GB-14 0.615 0.623 0347 0.533 0.548 0.779 0.736  0.633 0.560 0.925 0.571 0.729  0.752  0.830 0.656
13 GB-15 0316 0351 0323 0401 0215 0.507 0490 0.562 0.368 0.719 0.569 0.657 0.660 0.667 0.486
14 GB-16 0.532 0434 0569 0420 0360 0.519 0.584 0.404 0.148 0.863 0.337 0.739  0.658 0.683 0.518
15 GB-17 0463 0.671 0263 0391 0545 0.574 0.639 0416 0.019 0.772 0.454 0.958 0.868 0.855 0.564
16 GB-18  0.527 0.348 0387 0.576 0339 0.653 0.747  0.383 0.445 0.996 0.586 0.708 0.572 0.610 0.563
17 GB-19 0319 0.521 0390 0.811 0.188 0.383 0.387 0.499 0.220 0.891 0.515 0.770  0.753 0.872 0.537
18 GB-20 0.251 0.389 0325 0.755 0.711 0.344 0391 0.401 0.130 0.716 0.515 0.849  0.770 0.814 0.526




19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

GB-21
GB-22
GB-23
GB-24
GB-25
GD-3

GD-5

GD-7

GD-8

GD-9

GD-10
GD-11
GD-12
GD-14
GD-15
GD-16
GD-17
GD-18
GD-25
GD-26
GJS-3
GJS-5
GJS-6
GJS-7
GJS-8
GJS-9

0.147
0.514
0.470
0.089
0.468
0.355
0.270
0.328
0.333
0.377
0.312
0.242
0.310
0.275
0.399
0.697
0.357
0.307
0.141
0.153
0.170
0.063
0.000
0.269
0.287
0.060

0.417
0.416
0.615
0.174
0.662
0.352
0.422
0.486
0.282
0.363
0.351
0.301
0.416
0.320
0.368
0.684
0.518
0.607
0.219
0.342
0.260
0.306
0.329
0.322
0.417
0.236

0.467
0.236
0.366
0.601
0.249
0.543
0.453
0.145
0.677
0.794
0.554
0.454
0.221
0.627
0.327
0.247
0.452
0.000
0.639
0.401
0.618
0.467
0.795
0.911
0.580
0.379

0.566
0.627
0.369
0.492
0.302
0.143
0.660
0.541
0.487
0.502
0.744
0.457
0.452
0.311
0.374
0.330
0.303
0.518
0.580
0.533
0.585
0.863
0.764
0.687
0.619
0.358

0.387
0.537
0.488
0.082
1.000
0.184
0.233
0.507
0.375
0.490
0.471
0.500
0.202
0.317
0.418
0.380
0.396
0.301
0.075
0.077
0.082
0.098
0.065
0.058
0.056
0.068

0.206
0.636
0.775
0.168
0.490
0.510
0.524
0.364
0.482
0.507
0.478
0.431
0.456
0.446
0.549
0.888
0.478
0.366
0.229
0.349
0.437
0.127
0.000
0.424
0.468
0.138

0.227
0.663
0.653
0.169
0.608
0.544
0.416
0.482
0.523
0.552
0.487
0.425
0.456
0.463
0.588
0.852
0.574
0.471
0.204
0.242
0.246
0.085
0.032
0.419
0.358
0.102

0.424
0.494
0.782
0.465
0.303
0.461
0.761
0.267
0.443
0.440
0.506
0.528
0.520
0.483
0.458
0.627
0.339
0.292
0.542
0.767
0.987
0.576
0.329
0.528
0.767
0.560

0.043
0.209
0.237
0.283
0.280
0.168
0.121
0.108
0.193
0.143
0.254
0.222
0.188
0.121
0.263
0.237
0.115
0.374
0.080
0.428
0.198
0.168
0.177
0.245
0.151
0.133

0.634
0.786
0.772
0.688
0.676
0.614
0.614
0.611
0.655
0.325
0.822
0.697
0.905
0.531
0.822
0.772
0.738
0.717
0.531
0.655
0.651
0.387
0.518
0.564
0.396
0.533

0.527
0.533
0.548
0.485
0.466
0.681
0.525
0.539
0.513
0.248
0.561
0.720
0.542
0.439
0.678
0.548
0.644
0.625
0.544
0.612
0.626
0.424
0.493
0.602
0.386
0.520

0.655
0.814
0.786
0.692
0.656
0.759
0.968
0.774
0.819
0.564
0.842
0.873
1.138
0.413
0.873
0.786
0.852
0.712
0.622
0.740
0.795
0.550
0.711
0.702
0.575
0.671

0.537
0.720
0.696
0.626
0.604
0.491
0.903
0.665
0.659
0.446
0.670
0.793
0.985
0.359
0.801
0.696
0.769
0.645
0.387
0.666
0.635
0.400
0.563
0.548
0.432
0.502

0.621
0.763
0.753
0.627
0.633
0.521
0.961
0.717
0.710
0.433
0.780
0.920
0.923
0.365
0.858
0.753
0.866
0.737
0.434
0.634
0.638
0.430
0.554
0.589
0.446
0.510

0.418
0.568
0.593
0.403
0.528
0.452
0.559
0.467
0.511
0.442
0.559
0.540
0.551
0.391
0.555
0.607
0.529
0.477
0.373
0.471
0.495
0.353
0.381
0.491
0.424
0.341
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

GJS-10
GJS-11
GJS-12
GJS-13
GJS-14
GJS-15
GJS-16
GJS-17
GJS-18
GJS-19
GJS-20

GQ-1
GX-1
GX-2
GX-3
GX-4
HDM-1
HDM-5
HDM-7

HDM-11

HDM-12

HDM-13

HDM-14

HDM-15

HDM-16

HDM-17

0.121
0.110
0.119
0.017
0.071
0.130
0.065
0.050
0.184
0.202
0.101
0.236
0.244
0.140
0.120
0.153
0.475
0.607
0.720
0.584
0.440
0.293
0.345
0.467
0.726
0.550

0.244
0.225
0.196
0.293
0.313
0.275
0.278
0.248
0.337
0.263
0.319
0.322
0.386
0.241
0.318
0.256
0.599
0.717
0.894
0.638
0.561
0.487
0.446
0.553
0.584
0.603

0.476
0.910
0.505
0.334
0.556
0.316
0.711
0.434
0.614
1.000
0.850
0.671
0.594
0.606
0.463
0.389
0.266
0.175
0.511
0.241
0.646
0.682
0.349
0.188
0.336
0.332

0.681
0.571
0.933
0.966
0.824
0.902
0.422
0.469
0.589
1.000
0.953
0.602
0.576
0.803
0.786
0.722
0.651
0.574
0.623
0.425
0.820
0.445
0.497
0.543
0.683
0.276

0.056
0.071
0.053
0.049
0.062
0.111
0.062
0.087
0.069
0.115
0.109
0.000
0.000
0.066
0.091
0.048
0.401
0.578
0.507
0.370
0.409
0.502
0.560
0.319
0.501
0.501

0.193
0.232
0.283
0.001
0.100
0.174
0.182
0.043
0.317
0.359
0.164
0.445
0.319
0.226
0.297
0.217
0.607
0.690
0.861
0.736
0.577
0.479
0.493
0.609
0.839
0.685

0.197
0.179
0.296
0.000
0.075
0.231
0.102
0.045
0.243
0.293
0.174
0.456
0.454
0.256
0.212
0.276
0.641
0.795
0.861
0.758
0.621
0.461
0.536
0.672
0.812
0.655

0.463
0.616
0.462
0.424
0.521
0.330
0.692
0.430
0.679
0.660
0.441
0.497
0.220
0.409
0.706
0.339
0.477
0.373
0.565
0.515
0.454
0.561
0.440
0.426
0.609
0.604

0.187
0.511
0.344
0.277
0.029
0.155
0.068
0.146
0.093
0.064
0.094
0.077
0.000
0.146
0.110
0.175
0.181
0.279
0.351
0.390
0.362
0.376
0.782
0.355
0.389
0.450

0.697
0.614
0.697
0.601
0.593
0.004
0.378
0.295
0.045
0.558
0.045
0.501
0.159
0.576
0.332
0.521
0.546
0.656
0.625
0.630
0.519
0.500
0.967
0.988
0.564
0.741

0.671
0.749
0.651
0.608
0.415
0.000
0.328
0.318
0.023
0.555
0.023
0.499
0.156
0.558
0.349
0.501
0.364
0.439
0.473
0.366
0.695
0.539
0.578
0.454
0.342
0.525

0.905
0.789
0.880
0.775
0.958
0.206
0.530
0.460
0.245
0.598
0.245
0.618
0.347
0.701
0.499
0.694
0.751
0.795
0.853
0.692
1.004
0.809
0.886
1.028
0.815
0.714

0.739
0.682
0.754
0.751
0.925
0.000
0.414
0.228
0.093
0.412
0.093
0.425
0.195
0.536
0.347
0.543
0.697
0.705
0.755
0.619
0.849
0.678
0.717
0.794
0.665
0.569

0.687
0.783
0.786
0.781
0.871
0.000
0.428
0.246
0.067
0.440
0.067
0.441
0.188
0.544
0.362
0.546
0.606
0.765
0.696
0.526
0.846
0.627
0.830
0.657
0.544
0.632

0.451
0.503
0.497
0.420
0.451
0.202
0.333
0.250
0.257
0.466
0.263
0414
0.274
0.415
0.357
0.384
0.519
0.582
0.664
0.535
0.629
0.531
0.602
0.575
0.601
0.560




71
72
73
74
75
76
77
78
79
80
81
82
&3
&4
&5
86
87
88
&9
90
91
92
93
94
95
96

HDM-18
HDM-19
HDM-20
HDM-21
HDM-22
HDM-23
HDM-25
HDM-26
HDM-27
HDM-28
HDM-29
HDM-30
HDM-34
HDM-35
HDM-36
HDM-37
HDM-38
HDM-39
HDM-40
HDM-41
HDM-42
HDM-46
HDM-47
HDM-48
HG-1
HG-2

0.575
0.510
0.364
0.435
0.750
0.400
0.430
0.504
0.505
0.462
0.281
0.421
1.000
0.758
0.363
0.459
0.625
0.764
0.466
0.259
0.584
0.170
0.135
0.103
0.564
0.017

0.588
0.450
0.598
0.546
0.646
0.319
0.467
0.523
0.574
0.354
0.410
0.568
0.463
0.522
0.309
0.473
0.458
0.324
0.545
0.000
0.270
0.535
0.566
0.379
0.339
0.480

0.498
0.278
0.120
0.381
0.442
0.574
0.769
0.497
0.401
0.541
0.316
0.239
0.618
0.436
0.215
0.449
0.086
0.556
0.283
0.206
0.400
0.401
0.148
0.438
0.571
0.355

0.549
0.675
0.665
0.513
0.497
0.378
0.574
0.618
0.506
0.447
0.524
0.420
0.651
0.173
0.418
0.587
0.411
0.851
0.541
0.484
0.613
0.203
0.499
0.345
0.448
0.814

0.261
0.431
0.332
0.274
0.694
0.272
0.247
0.670
0.447
0.564
0.556
0.512
0.476
0.513
0.146
0.745
0.397
0.639
0.634
0.628
0.330
0.109
0.116
0.148
0.391
0.029

0.687
0.615
0.571
0.707
1.000
0.603
0.565
0.593
0.602
0.618
0.400
0.567
0.966
0.754
0.619
0.650
0.746
0.891
0.614
0.344
0.618
0.418
0.376
0.256
0.714
0.065

0.750
0.722
0.524
0.545
0.784
0.511
0.576
0.685
0.705
0.633
0.414
0.619
1.000
0.836
0.542
0.618
0.789
0.739
0.623
0.337
0.743
0.269
0.186
0.119
0.685
0.018

0.440
0.353
0.630
0.869
0.945
0.723
0.513
0.372
0.357
0.513
0.480
0.438
0.522
0.419
0.693
0.602
0.481
0.832
0.525
0.520
0.324
0.875
0.999
0.861
0.603
0.579

0.539
0.656
0.681
0.128
0.224
0.319
0.234
0.202
0.348
0.408
0.298
0.805
0.298
0.376
0.163
0.298
0.284
0.324
0.545
0.444
0.008
0.504
0.467
0.493
0.159
0.493

0.827
0.759
0.607
0.650
0.631
0.679
0.722
0.577
0.765
0.475
0.635
0.927
0.649
0.756
0.561
0.743
0.677
0.876
0.722
0.742
0.726
0.679
0.737
0.777
0.655
0.777

0.488
0.725
0.556
0.310
0.439
0.327
0.403
0.364
0.564
0.417
0.437
0.566
0.483
0.466
0.366
0.552
0.467
0.439
0.386
0.488
0.342
0.474
0.495
0.505
0.587
0.505

0.778
1.109
0.663
0.825
0.687
0.729
0.842
0.844
0.904
0.805
0.849
0.819
0.836
0.719
0.829
0.884
0.818
0.806
0.970
0.806
0.946
0.886
1.201
0.791
0.745
0.791

0.643
0.728
0.609
0.712
0.664
0.788
0.833
0.847
0.787
0.690
0.789
0.797
0.719
0.826
0.571
0.798
0.729
0.759
0.899
0.783
0.927
0.491
0.848
0.780
0.672
0.780

0.614
0.821
0.562
0.781
0.531
0.625
0.782
0.612
0.791
0.600
0.696
0.884
0.760
0.811
0.724
0.923
0.806
0.555
0.833
0.788
0.798
0.492
0.812
0.818
0.720
0.818

0.588
0.631
0.534
0.548
0.638
0.518
0.568
0.565
0.590
0.538
0.506
0.613
0.674
0.597
0.466
0.627
0.555
0.668
0.613
0.488
0.545
0.465
0.542
0.487
0.561
0.466




97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

HG-3
HG-4
HG-5
HG-6
MEG-6
XY-2
XY-3
XY-5
XY-6
XY-7
XY-8
XY-9
XY-10
XY-11
XY-12
XY-16
XY-17
XY-18
XY-20
XY-21
XY-23
XY-26
XY-27
XY-28
XY-29
XY-30

0.663
0.209
0.438
0.097
0.730
0.517
0.565
0.321
0.343
0.217
0.501
0.361
0.529
0.589
0.277
0.465
0.945
0.717
0.417
0.178
0.248
0.536
0.402
0.226
0.272
0.438

0.499
0.410
0.572
0.391
0.680
0.532
0.359
0.482
0.352
0.248
0.360
0.447
0.378
0.488
0.319
0.536
1.000
0.735
0.389
0.310
0.374
0.456
0.448
0.594
0.375
0.266

0.265
0.308
0.304
0.355
0.320
0.341
0.403
0.545
0.172
0.293
0.500
0.313
0.586
0.467
0.697
0.484
0.555
0.468
0.369
0.428
0.415
0.287
0.314
0.576
0.860
0.442

0.482
0.662
0.606
0.683
0.502
0.346
0.443
0.334
0.284
0.610
0.490
0.439
0.664
0.347
0.349
0.475
0.212
0.574
0.586
0.515
0.557
0.517
0.559
0.415
0.601
0.524

0.094
0.096
0.105
0.008
0.515
0.450
0.401
0.237
0.611
0.289
0.823
0.254
0.492
0.346
0.550
0.697
0.664
0.462
0.469
0.267
0.449
0.629
0.555
0.706
0.528
0.217

0.622
0.299
0.678
0.273
0.751
0.674
0.737
0.429
0.559
0.312
0.657
0.595
0.685
0.674
0.431
0.551
0.845
0.725
0.678
0.225
0.361
0.661
0.496
0.359
0.330
0.577

0.727
0.301
0.545
0.139
0.857
0.731
0.766
0.465
0.505
0.389
0.608
0.600
0.653
0.731
0.432
0.608
0.921
0.796
0.580
0.378
0.427
0.697
0.567
0.350
0.458
0.642

0.358
0.491
0.810
0.851
0.382
0.448
0.502
0.444
0.642
0.331
0.638
0.529
0.606
0.447
0.514
0.425
0.445
0.432
0.736
0.149
0.366
0.483
0.388
0.526
0.236
0.416

0.279
0.279
0.248
0.302
0.057
0.319
0.243
0.253
0.265
0.562
0.185
0.335
0.848
0.321
0.369
0.149
0.080
0.215
0.237
0.279
0.412
0.311
0.265
0.297
0.457
0.257

0.656
0.687
0.660
0.765
0.382
0.703
0.000
0.651
0.676
0.753
0.484
0.683
0.929
0.533
0.461
0.355
0.588
0.665
0.586
0.548
0.758
0.689
0.625
1.000
0.728
0.460

0.439
0.461
0.462
0.486
0.181
0.592
0.029
0.749
0.706
0.562
0.588
0.717
0.751
0.839
0.573
0.476
0.464
0.527
0.690
0.500
0.481
0.549
0.527
0.486
0.612
0.744

0.795
0.811
0.844
0.836
0.610
0.761
0.201
0.800
0.804
0.753
0.663
0.621
0.799
0.459
0.529
0.765
0.898
0.935
0.832
0.575
0.546
0.723
0.660
0.808
0.841
0.737

0.705
0.732
0.699
0.762
0.408
0.659
0.056
0.787
0.809
0.628
0.580
0.682
0.692
0.502
0.415
0.522
0.883
0.697
0.698
0.546
0.596
0.656
0.608
0.661
0.765
0.601

0.765
0.819
0.817
0.761
0.357
0.698
0.047
0.770
0.818
0.610
0.575
0.579
0.682
0.405
0.422
0.536
0.938
0.737
0.655
0.573
0.605
0.784
0.558
0.647
0.955
0.631

0.525
0.469
0.556
0.479
0.481
0.555
0.340
0.519
0.539
0.468
0.547
0.511
0.664
0.511
0.453
0.503
0.674
0.620
0.566
0.391
0.471
0.570
0.498
0.546
0.573
0.497




123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

XY-31
XY-34
XY-38
XY-39
XY-41
XY-42
XY-43
XY-44
XY-45
XY-46
XY-47
XY-48
XY-49
XY-51
XY-53
XY-54
XY-55
XY-56
XY-57
XY-58
XY-61
XY-62
XY-63
XY-65
XY-67
XY-68

0.570
0.372
0.626
0.378
0.730
0.449
0.403
0.424
0.306
0.262
0.431
0.529
0.326
0.345
0.390
0.240
0.330
0.825
0.320
0.541
0.427
0.434
0.518
0.476
0.352
0.508

0.489
0.429
0.478
0.841
0.488
0.473
0.349
0.541
0.340
0.404
0.417
0.431
0.437
0.529
0.421
0.470
0.448
0.444
0.447
0.347
0.551
0.902
0.396
0.649
0.573
0.468

0.571
0.330
0.652
0.249
0.410
0.254
0.651
0.452
0.621
0.769
0.439
0.520
0.321
0.328
0.413
0.373
0.162
0.345
0.191
0.291
0.208
0.160
0.431
0.296
0.254
0.228

0.450
0.541
0.379
0.698
0.000
0.675
0.397
0.401
0.283
0.283
0.549
0.240
0.446
0.731
0.549
0.735
0.504
0.231
0.641
0.687
0.643
0.741
0.376
0.559
0.586
0.579

0.626
0.518
0.788
0.399
0.360
0.452
0.365
0.574
0.383
0.188
0.380
0.443
0.672
0.417
0.408
0.472
0.526
0.351
0.293
0.661
0.591
0.339
0.401
0.370
0.813
0.242

0.580
0.512
0.593
0.499
0.804
0.595
0.522
0.630
0.415
0.381
0.559
0.740
0.479
0.524
0.486
0.330
0.510
0.829
0.477
0.654
0.594
0.513
0.627
0.570
0.470
0.795

0.772
0.550
0.798
0.532
0.784
0.619
0.577
0.576
0.499
0.406
0.637
0.729
0.437
0.538
0.601
0.423
0.500
0.912
0.494
0.689
0.561
0.615
0.652
0.615
0.520
0.650

0.211
0.455
0.195
0.462
0.593
0.492
0.424
0.648
0.346
0.454
0.390
0.572
0.611
0.503
0.308
0.303
0.548
0.431
0.489
0.483
0.602
0.339
0.496
0.452
0.422
0.827

0.219
1.000
0.492
0.536
0.536
0.915
0.564
0.603
0.525
0.280
0.221
0.091
0.225
0.209
0.084
0.745
0.032
0.329
0.227
0.124
0.441
0.469
0.375
0.422
0.564
0.200

0.647
0.840
0.887
0.640
0.687
0.881
0.956
0.706
0.478
0.928
0.676
0.557
0.547
0.682
0.761
0.811
0.475
0.543
0.588
0.673
0.772
0.704
0.519
0.611
0.880
0.816

0.656
0.417
0.612
0.561
0.703
1.000
0.761
0.610
0.405
0.790
0.771
0.566
0.468
0.645
0.764
0.928
0.442
0.639
0.414
0.644
0.859
0.602
0.632
0.617
0.744
0.693

0.841
0.469
1.000
0.600
0.644
0.803
0.600
0.671
0.381
0.783
0.415
0.901
0.647
1.002
0.814
0.549
0.855
0.544
0.627
0.760
0.528
0.612
0.607
0.609
0.503
0.687

0.637
0.412
0.933
0.531
0.688
0.808
0.645
0.571
0.376
0.627
0.463
0.752
0.521
1.000
0.956
0.506
0.795
0.427
0.522
0.695
0.573
0.524
0.554
0.539
0.520
0.622

0.518
0.382
1.000
0.541
0.613
0.847
0.621
0.673
0.346
0.624
0.410
0.763
0.570
0.993
0.862
0.515
0.948
0.576
0.552
0.680
0.636
0.548
0.574
0.561
0.480
0.545

0.556
0.516
0.674
0.533
0.574
0.662
0.560
0.577
0.408
0.513
0.483
0.560
0.479
0.603
0.558
0.529
0.505
0.530
0.449
0.566
0.570
0.536
0.511
0.525
0.549
0.562




149
150
151
152
153
154
155
156
157
158
159
160

XY-69
XY-75
XY-76
XY-77
XY-79
XY-82
XY-85
XY-87
XY-89
XY-90
XY-95

FRT-1

0.226
0.226
0.384
0.267
0.344
0.417
0.418
0.337
0.525
0.265
0.324
0.181

0.521
0.523
0.398
0.290
0.362
0.597
0.396
0.476
0.650
0.259
0.358
0.413

0.465
0.175
0.511
0.508
0.459
0.055
0.452
0.159
0.243
0.430
0.359
0.540

0.443
0.439
0.574
0.798
0.370
0.443
0.570
0.412
0.504
0.543
0.587
0.564

0.704
0.691
0.456
0.616
0.483
0.678
0.396
0.654
0.716
0.430
0.250
0.541

0.355
0.168
0.551
0.410
0.492
0.519
0.532
0.594
0.543
0.410
0.461
0.258

0.292
0.385
0.539
0.391
0.509
0.573
0.532
0.492
0.650
0.428
0.513
0.282

0.654
0.001
0.556
0.554
0.491
0.427
0.532
0.745
0.337
0.475
0.417
0.432

0.594
0.321
0.183
0.671
0.367
0.159
0.159
0.048
0.253
0.327
0.171
0.029

0.519
0.768
0.615
0.841
0.570
0.518
0.337
0.395
0.516
0.843
0.596
0.576

0.503
0.511
0.737
0.821
0.371
0.510
0.299
0.352
0.890
0.778
0.513
0.415

0.476
0.684
0.741
0.682
0.729
0.782
0.649
0.666
0.837
0.699
0.818
0.954

0.379
0.630
0.766
0.714
0.630
0.629
0.477
0.521
0.851
0.711
0.765
0.924

0.462
0.649
0.694
0.694
0.649
0.658
0.499
0.528
0.804
0.757
0.712
0.869

0.471
0.441
0.550
0.590
0.488
0.498
0.446
0.456
0.594
0.526
0.489
0.499




