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Abstract: In order to explore the genetic diversity and genetic relationship among the populations of

Cotoneaster in the Western Tianshan Mountains of Xinjiang, the genetic diversity of 112 Cotoneaster plants from
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15 wild populations in the Western Tianshan Mountains of Xinjiang was analyzed by ISSR molecular markers. A
total of 166 bands were amplified by 15 ISSR primers, of which 143 were polymorphic bands, with an average
polymorphic band ratio of 86.29 %. The Nei 's gene diversity index(/) and Shannon’s information index(/) of 112
Cotoneaster species from 15 wild populations in Western Tianshan Mountains were 0.2124 and 0.3254,
respectively. The genetic differentiation coefficient(Fsf) among populations was 0.4259, and the gene flow(Nm)
was 0.6740. It is believed that the degree of genetic differentiation at the level of wild populations of Cotoneaster
is great and there is a certain degree of gene exchange among populations. The genetic differences of Cotoneaster
in the western Tianshan Mountains of Xinjiang are obvious at the overall level, and the genetic diversity is high. At
the population level, the genetic diversity of Beishan Maoliugou population in Tekes County was the most
abundant. The clustering results showed that most of the populations could be clustered according to the
geographical location, but some of the geographically close populations were not clustered together. The results of
this study can provide an important reference for the effective protection and development and utilization of
Cotoneaster germplasm resources in the Western Tianshan Mountains of Xinjiang.
Key words: West Tianshan of Xinjiang; Cotoneaster; genetic diversity; ISSR molecular markers

MY J& (Cotoneaster) Y& T3 MFl (Rosaceae) S RWEL (Maloideae) , 4ttt
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Zor 2 TR B RS P TR, R A S ) B B A LR M R Ay — A R
BB A JIHRW, LB AEREAA T 2 20 A TR 8 00 R L B SRR 1L B A HE A
TR ER Y R L B SRR B LA S . B R TR AR A 2 A B R (Cotoneaster
melanocarpus Lodd.). /> {EM]T(Cotoneaster oliganthus Pojark.)~ H.AEH T (Cotoneaster
uniflorus Bunge.). % {£#]¥ (Cotoneaster polyanthemus E.L.Wolf.). At T(Cotoneaster
allochrous Pojark.). KHEHF(Cotoneaster conspicuus Comber ex Marquand.) & #]F
(Cotoneaster suavis.)« HLFHT-(Cotoneaster roborowskii.)~ EM 7KMIF(Cotoneaster
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T I ELBRELAR A LDAR T 38, Vet KX BRI BB AR M v . BRAE I, MR
fSA 7 SR A D I AR A I S B A 2 R PRI B ™ ERA , BRSBTS, BRI T R
AR B AN A AR FE B Rl b, DR R T fE . BRIk, PRI HTSE L R L e A5
e SERCE L



WAL ZREVERT TCR AR BEIR P ORGP BT M AR A kAt g A Jo B Y8 P 38 4% 20 2
BEATHIEFEAM AT LA H 2 N B 2E AR 5 A i 70, 3 mT DUR AL RN B3 5, Dy PR 4P A
J5T BE YR B g FEAILST. ISSR J3 FARICBOR BAS . (i RS0 v S5 Re i ) I2 B B
T LU AE A% 22 REPE 0 AT SRAR AR VRO NG A S S A i 2 S b o), RS O R E Il
I ISSR 73 FARIC AR FE B A A&, B S IRk, B AR R ZR000, B Jg Bk 1)
SRR R A BT B UROT R T B A 2 RS, SRS T @R Oy s AR BRI VRO
ORI AT RS R SRt T B S . ([ P OCTH 1 SR A a8 % 22 RV D7 T AR AT AR E L
b, AT FI2BIN R 5 AT 9 NEAE AR JE /M (Cotoneaster coriaceus
Franch.) FI=FE 7 MM 15 MEE AT (Cotoneaster buxifolius Lindl.) ]
WAL ZREEREAT T WTFE, H AT R W3 5¢ T T 8800 R L 3 e R s A% 22 ARk DT T T T4
8, A ICHSER LTRSS BB =, AR T I R oM 5 25k 47 R4 AR
BT, AWTFEA A ISSR 73 TARCEARRE s# G Rl 15 DM A ERE 112 4 7 R A it
AT ZARIERTFT, VRO TR U R (LA 1 A 5 SR R AR 2 R K AR AR Ak, DAY RE
% B 47 ) DR B M FH T BB 0 R LU M) 5 J A it BE YR A 25 25 M PR R4l
1 MRS HEE
L1 - FREY S B XER

Ry v i B b L B RVE JE AL T 5 2 AL Il BOYE B B b, s, R R
K 383 mm, ANTPUED: 55 vd i BB SR A [l JE AL T R Trhi se gk o 2 Bl St 1,
b KRGS A, PR K R 402.6 mm, BT SUAT ARSI, AN TIRED: R55ei
B e g SR R AL T BRI B, T R, PR B /K B 375-402.6 mm [,
SRR, NS e i B R R AL T B IR DA R 1.2 28 HE AR o iy v 0
A, Jbls KREEAE, FE-FRIRE KR 382.8 mm, 52 KA KR X B KA B 185 [R5
W, NI DR L P A or 5 SR B T 2R S5 BL 2 1 BRI L e MO B B 1 1 23
LR, SRR KB 250-300 mm 2 (], AOTIEUD: PUEBE RE SRR TR
R ARIILX, IR AR, PR KE 378 mm, ZRES R X, NATIHIME,
N B PR 7 R T UL B AR F AL X, 5 KRG, -k E 700 mm, 3%
JEIRAE T R XIS, NS U B B Apkia JE Be AL T 0HA4% 0 5 (L AL SR B
BRI M g v, TR ORREVE U, ST KE 250~300 mm 2 8], A2 BBk A X
GECIE, ANONFIUNE: YU B AR REAL T BRI 2 DRk AOR, dB T R R



TEAME, FTEIFEKE 200~400 mm Z (8], ACAT-IRHD s Hri S RO SE R AL T Bl e 2
2 MB R R Y, Gl KRR T2, T K E 400~600 mm 2 (8], 3257 R
MRS X 52, AT s Hris B AR A7) el Fes e v o] 880 350 A A SR X 7 A AR )
bl JBiR AT KRE T 5%, P HRKE 476 mm 2 (8], SZAEDIFEKIFEZNE, ANy THR
B HTE B KR AR VA SR R AL TR IR B KR 2 i b, I ORRE PR, ST R
IKE 550~700 mm Z 8], AJYTHAE; o BBl E B AR O Fa e A+ R B AR 3T 2 AL AT
WX, XAV, FTEIFEKE 340 mm, AN T8 7 B BRI R Tk
Bl R, REVER K, FPHREKE 150 mm 247, NSTIUED: B E A
WAL TR IE AP ALES, R K, T REKE 671 mm, 2P AEREAF LS X
M, NN TP . Brssii Rl 1 JE 15 DA R RER A B IR 1 R

*1 MEBAXLMATRE 15 M FEER

Table 1 15 wild populations of Cotoneaster in West Tianshan Mountains of Xinjiang

i e T M;: . sz s m e
No. Population Collecting location Latitude Longitude Altitude slope
Sample size
Pl TKS-BSMLG R 2 b L B 18 43°14'47"~N43°15'54"  81°57'10"~81°57'42"  1140~1420 17~39
P2 TKS-KSSLGY i R R AR A 2 42°54'14"~42°5724"  81°45'59"~81°46'47"  1750~1940 42~45
P3 TKS-KKSWQ e 407 BL A e SRR R 1 42°5520" 81°5508" 1450 12
P4 TKS-TID T AT LR AR 8 43°11'45"~43°11'49"  81°51'05"~81°51'20"  1176~1215 0
P5 GL-WTBLK BB G B 8 43°20'25"~43°21'03"  82°17'48"~82°18'10"  1170~1360 15~35
P6 GL-DMH JLE B RS 2 43°11'57"~43°13'05"  82°44'51"~82°47'25"  1310~1400 19~27
P7 GL-KEDN B BB IR 5 43°18'07"~43°18'59"  82°33'23"~82°36'30" 930~970 12~20
P8 GL-YHTG A BB ks 11 43°20'41" ~43°21'01"  82°16'21"~82°16'40"  1211~1500 20~33
P9 GL-YLGD IR B s AR 6 43°20'35" ~43°21'15"  82°06'10"~82°06'34"  1285~1406 18~36
P10 XY-YGL R P2 LG AN 2 43°14'21"~43°14'52"  82°50'46"~82°51'14"  1300~1550 39~46
P11 XY-ZWY R S 1 43°26'55" 83°30'10" 1410 22
P12 XY-TEGXHG FIR S KR A A8 4 43°22'40"~43°34'33"  83°28'44"~83°36'25"  1160~1360 16~46
P13 YN-AWZSLGY 5 BLp] B Mk A 24 44°07'43"~44°25'58"  80°47'03"~81°43'50"  1184~2300 12~35
P14 YN-PLQG P L B A 8 44°08'42"~44°0925"  81°31'07"~81°31'33"  1122~1300 18~32
P15 HC-DXG EWE KN 12 44°25'42"~44°25'57"  80°47'10"~80°47'48"  1107~1350 17~36
12 KB
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AR LS, BFERAHIEA DT 50 mo REERTE FFERR 50 - 80 Fr @ BEAhot F, SLRN

TRON A A CURE I 1) L B AR v TR B K, 17 [ S 06 5 s B T-80 CHRE IR VKA IR A7 45 H o

H

N



BT 112 M) TR A EHE R ACIRES TR A . BRI FEIB SRR IR &
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Table 2 Phenotypic diversity parameters of 112 Cotoneaster species from 15 wild populations

FRIMAR /AMA RKME AR5 RAL MU URH
Phenotypic character Minimum Maximum CV (%) Fst/%
& (mm)

9.14 83.27 27.57 71.88
Leaf length (mm)
I 9% (mm)

3.48 82.96 34.47 82.67
Leaf width (mm)
AR #L

0.35 7.27 24.67 82.76
Leaf index
R (mm)

0.97 16.77 47.00 86.40
Petiole length (mm)
HRE K (cm)

1.96 97.00 53.27 97.78
Branch length (cm)
B (mm)

0.32 6.67 33.49 83.82
Thick branch (mm)
HSEHAZ (mm)

2.93 16.33 19.15 71.36
Fruit length (mm)
HSEAE A% (mm)

1.83 11.29 22.50 66.69
Fruit diameter (mm)
ESiZ

0.46 6.74 26.02 47.62
Fruit index
K (mm)

0.96 25.40 40.38 60.56
Stalk length (mm)
L (g)

0.10 0.40 25.00 66.67
Fruit weight (g)
LMK (mm)

2.01 9.50 18.75 47.14
Petal length (mm)
FEIF 5 (mm)

1.26 7.52 21.73 76.94
Petal width (mm)
A8 K (mm)

2.08 18.32 38.56 83.60
Pedicel length (mm)
TEHH (1)

2.00 24.00 39.93 50.56
Number of flowers (1)
164 1 (mm)

1.02 4.04 23.74 85.58
Style height (mm)
=K (mm)

1.08 5.69 25.00 63.67
Sepal length (mm)

5% (mm) 1.06 4.60 22.80 81.98



Sepal width (mm)

165 i (mm)

1.02 4.14 33.22 53.40
Inflorescence axis length (mm)
1E22 K (mm)

1.03 4.46 24.51 84.02

length of silk (mm)

L3RG E

1.3.1 MEEREZ DNA #lE58EM  RHRRAFHE (dba) 47 R 2 7] ) DNAsecure #
TR R R 4 DNA $REUF G2 B Fr 22K 2H DNA, Y 1.0 YoB IR Bl e 1 e vk v A 36 ik A
B IRE ZR FULEE . iR, SR BB I Ul B FE R . RN DNA B 5 FRE 22 20
ng-pLt, JHT-20 CCUKFRLRAT % H .

132 5|9 E RS ERARERE K HTH 51 AN EKEHME K% (UBC, The
University of British Columbia) &[] ISSR i 514, ZHT AU2-BHET ISSR 40 FFricfE
M7 JE A L AR OCHT AT, Pkt thid F T 7 IR A9 14 1 20 2% ISSR 514, ik T A
PILRE Chile) BB BRA R A L. HX ik i 20 4 51 A7 FIROIE, A6 FIBRE PCR
A0, AR & 5 P E R IR K IR U B A [FLR R FERR FE AT B IR R M i e, IR e ik
15 265|347 ISSR-PCR 1 (L% 3)

&R 315 % ISSR 5K EFFIER

Table 3 15 ISSR primers and their sequence information

ETRS) Elk7) Gl 2]l e £y R IR K IR
Numbering Primer Primer sequence (5°-37) Base pairs Tw/C
1 UBC836 AGA GAG AGA GAG AGA GYA 18 48.4
2 UBC873 GAC AGA CAG ACA GACA 16 46.9
3 UBC812 GAG AGA GAG AGA GAG AA 17 45.1
4 UBC852 TCT CTC TCT CTC TCT CRA 18 48.6
5 UBC815 CTC TCT CTC TCT CTC TG 17 46.7
6 UBC810 GAG AGA GAG AGA GAG AT 17 44.9
7 UBC848 CAC ACA CAC ACA CAC ARG 18 52.7
8 UBC854 TCT CTC TCT CTC TCT CRG 18 50.0
9 UBCB846 CAC ACA CAC ACA CAC ART 18 51.4
10 UBC825 ACA CACACA CACACACT 17 50.8
11 UBC856 ACA CAC ACA CAC ACA CYA 18 523
12 UBC850 GTG TGT GTG TGT GTG TYC 18 52.7
13 UBC818 CAC ACA CACACA CACAG 17 51.0
14 UBC827 ACA CAC ACA CAC ACA CG 17 52.9
15 UBC853 TCT CTC TCT CTC TCT CRT 18 48.6

1.3.3 ISSR-PCR # 1 K F=4M4&M iz H CLifiik 10 15 2055 . 28I RN EFRE

HEEMRIGIY, XSEFE 3T ISSR-PCR ¥ 1. L, PCR RMAKR (25uL) H: 10



X Taq PCR Mix. 2uL DNA %, 1uLISSR 5[4 (10 pmol/L) , ddH2O #ME 25 pL. R %k
fE9: 94 °CTIANE 3 min, 94 °CA&ME 30s, A[ Tm {H NiBK 455, 72 °CIEAH 1 min, 34 4>
¥R, BJTE 72 °C FAEM S min, 4 CEERRINARST . FHEJS K70 F 2 Y% 15 IR B |
1 X TAE Z20F i h BEAT HLK 20 85, % DL2000 Plus Marker {E 47> T &hri, 7€ 160 V HLJE T
HUK 1 h, WGWEHAT RGO 45 RE7E RN R R G ST IR AR A7
1.4 RS

M5 ISSR-PCR K &5 RAEAT N LAy, REL “07 “17 IMEICFR AW AR, A%
N1, TAHEN “07 , KBRS Excel #3704 1 HdEHERE. ] Popgene 32 Hiff5E
HObT ISSR 4 3G 51 2 a8 VE 25 8, AN /UELH] (PPL) | AR RIEL (Na) 3L
SENLFENAEL (Ne) « BERAGEIE (D . Neis R ZREMRE (D « BT (Nm) |
L RB (Fso) « BB 2 REVEIR S (HD  RRENBL SRR S (Hs)  JERENIS
L REEREL (Dst) « B —BUERRMLE S5 . AR, ] NTsys.10e 3K 0F5 BT 546 5L
i, AR AR AR S 1372 (UPGMA D JEAT A JB AL AN 5] AN A ) 38 A ARALL SR B0 vk B
5 15 AN SR A BT A R RE I SR 2R T O R A TSR
2GRS0
2.1 DNA 2B S+

1.0 Yo B I b ok s FEL VKA I 46 R 27, 112 /MPEAS DNA R FL K 9 — 2% 17 b B 5 10 2% 17
T EHREINER, 7T 8:0A5%: .
2.2 ISSR 5|¥pifik B3 B4R

AW 15 X915 2677 (1) ISSR 5140%F 112 404 T J@ A BT AT i 4 . 25 REW.
15 % ISSR SI¥3LH Kt 166 NG M5k, FIIEEK 51 18 11 ANl 3R
F 100~2800 bp. F 1, UBC846 F1 UBC818 5144 1 HH ik £ M 2 &M 41, N 14 % (L
B 1) . 514 UBCS27 ¥t MRl b 2 ek, N8 % AN N 1434, FiY
FALIT WEAA ZEMEN 101, PHZEMEFAT LGN 86.29 %, Iy LR (I
x4 .
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BHEHF 1~112 73 112 BEFEMEREIRE ; M stands for DL2000 Plus Marker

White numbers 1-112 were 112 Cotoneaster germplasm resources

1 3141 UBC846 AY PCR #/ 1&H 5k

Fig.1 Electrophoretogram of PCR amplification of primer UBC846

2 4 15 £ ISSR 34094 184k

Table 4 The amplification results of 15 ISSR primers

igdl TR KR TR (D) ZEMEKHE (D) ZHMFKWLH (%) DK K
gl@ Sequence Optimum Number of amplified Number of Polymorphic Band range of
Primers (5°-3%) T/ C bands polymorphic bands bands loci(bp)
UBC836  (AG)sYA 54.0 10 10 100.00 200-1800
UBC873  (GACA)4 52.0 11 9 81.82 250-2000
UBCS812 (GA)sA 55.0 11 10 90.91 200-2000
UBC852  (TC)sRA 50.0 9 9 100.00 500-2500
UBC815 (CT)sG 46.0 12 11 91.67 100-1900
UBC810 (GA)sT 54.0 13 12 92.31 200-1200
UBC848  (CA)%RG 52.0 9 7 77.78 350-1800
UBC854  (TC)sRG 50.0 12 10 83.33 350-2800
UBC846  (CA)RT 51.4 14 12 85.71 300-2000
UBC825 (AC)T 52.0 11 7 63.64 350-1600
UBC856  (AC)sYA 55.5 11 11 100.00 350-1400
UBC850  (GT)sYC 52.0 12 10 83.33 350-1800
UBC818 (CA)G 50.5 14 11 78.57 200-1600
UBC827 (AC)G 52.0 8 7 87.50 500-1200
UBC853 (TC)sRT 51.0 9 7 77.78 350-2500
T

- - 11 10 86.29 -
Mean
it

- - 166 143 - R
Subtotal

23 FRIEFER SIS



4T Popgene 32 AT &SR RE AL (No) « AREFAFEEE (Ne) + Nei’s
HEZFEIRE (D« FREREH (D FBEZHESH (RS o 15 ANERNSE
LR E (Na) 7E 1.000-1.6207 Z[8); A REEAL I EL (Ne) 7E 1.0000-1.4312 Z [i]; Nei’s
R ZREEIRE (HD 7£ 0.000-0.2480 2 [F); A4S E458 (1) 7£ 0.000-0.3638 2 [i], HF*
Hh 38 2 REVE S MU 2 VAL T FUBI R IE B G R 225 PERL A 9] i 1) A 3 45 T A% %2
FEVES B R . MBI Na N 1.7241. Ne N 13601, H A 0.2124. 15 0.3254, it
WY S VPG R LA T R R AR B AR Bt 2 e R, R R RS . FESEREKCOP L,
R T B AL B . U B S B h . VR BRI Rk  f BTSSR A T IR
BLRVGVE S SRR 2 A PEAL AL (PPL>40 %) %5, M BMRIKUCH: 62.07 %. 48.28 %.
48.28 %. 48.28 % 44.83 %, HHAHNIM Nav Ne. H. I#Em (B2, B3, B4 ;5 1
R 50 T A 5 R SR VR B KB R I S5 B AE & TS 2 R S E AR,
XA R TR S EHAEASER D R 2 REEBURA K. SRV, 15 DM JE R
R v T ELE L B IR A SRR R AR AR BN FE R, L Nay Ney H T3 731709 1.6207. 1.4312.
0.2480. 0.3638.
RS TEIEHETREMEEZHMESH

Table 5 Genetic diversity parameters of different populations of Cotoneaster

FeA Z AL LR SArEEER ARSI Nei’s 2| ERAERIEH

o Proportion of Number Effective ZREMEIREL Shannon’s
=yid
Sample polymorphism of number of Nei’s genetic information
Poplutions
size loci alleles alleles Diversity index
“M (%) (Na) (Ve) (H) 0]
e R L B
18 62.07 1.6207 1.4312 0.2480 0.3638
TKS-BSMLG
R B R R A
17.24 1.1724 1.1219 0.0714 0.1043
TKS-KSSLGY
o L B e 5 IR R
1 0.00 1.000 1.0000 0.000 0.000
TKS-KKSWQ
o e ST KA
8 37.93 1.3793 1.3013 0.1642 0.2358
TKS-TJD
8 48.28 1.4828 1.3539 0.1989 0.2891
GL-WTBLK
RPN Ry
2 0.00 1.000 1.000 0.000 0.0000
GL-DMH
R B P Rl e
5 34.48 1.3448 1.2546 0.1419 0.2060
GL-KEDN

A BBk 11 44.83 1.4483 1.3037 0.1764 0.2594



GL-YHTG

JLE B AC
GL-YLGD

B BB SRR
XY-YGL

FEE Y
XY-ZWY
BUREE KR A G
XY-TEGXHG
(CaaE = O RESi 8 U /N
YN-AWZSLGY
B B
YN-PLQG

EWE KT
HC-DXG

]

Mean

Yrfh

Species

24

12

112

31.03

13.79

0.00

24.14

48.28

31.03

48.28

29.43

72.41

1.3103

1.1379

1.000

1.2414

1.4828

1.3103

1.4828

1.2049

1.7241

1.2162

1.0975

1.000

1.0970

1.2799

1.1863

1.2934

1.1958

1.3601

0.1231

0.0571

0.000

0.0653

0.1576

0.1091

0.1746

0.1956

0.2124

0.1802

0.0834

0.000

0.1054

0.2342

0.1630

0.2604

0.1657

0.3254

B2 it Bt ERAER

Fig.2 Populations of Maoliugou in Beishan Mountain, Tekes County

B 3 it AR RAMLEEE

Fig.3 Populations of Kesang Forest Park, Tekes County



E 4 NEEFZHAER

Fig.4 Populations of Wild Walnut Gully, Gongliu County
24 TEEREESK

FIHI Popgene 32 #R I HEAT Nei’s Ji HFiE 1% 2 R MR 20 W 28 R o, Bl R iy 7 Je i
YT AE R BRI A L R B (Fst) b 0.4259>0.25, LRI (Nm) M 0.6740<1, Stk £k
VEFE ¥ CHO « JEREAB AL 2 REMESR R (Hs) AR REI A4S 2 BEVERR B (Ds) 73519 0.1960,
0.1125 F10.0835 (W3 6) . #RHE Wright!" IRt L 70 ZEdEAR: 24 Fse>0.25 IF, Ul BRI
R R 2 0.15<Fse>0.25 I, UEBIREARE L LR, 24 0.05<Fs1<0.15 1, i 9]
BRI AL S 4E, T2 Fsr<0.05 B LIRS LEES s Nm>1 227 Ja 1) 1t B R 2 L oy
SR, Nm<1 W 8 BN (R A i/ e eHIE PN, 788 VG R L) 8 A 27 A B
Y8 AR PR AR K L A% Fo A IR A 7E — 52 (¥ R R A8 0
#* 6 MTRERAEIER ISSR ERDHUER

Table 6 ISSR genetic differentiation results of different populations of Cotoneaster

Yy B ZREIREC RN SRR RS SRR SRR ERR
Species (Ht) (Hs) (Dst) (Fst) (Nm)
¥

0.1960 0.1125 0.0835 0.4259 0.6740

Cotoneaster

2.5 FEIEEE ISSR BAS 4R

A 15 351 P0%EHssa Kb 15 A8 B A4 B B ISSR 2MHT 4558, FIA NTsys.10e
BAFRAT RE T SHIREE (WE S o SERER, SR ECH 0.954 I, AEH
BEP AR 15 ANERESAPIREE (T I T V) = 55 T SBEA SIS B b A
VR B JE s TRURE LR B R SO 5 T 2 S IS A o 0 B B o 70 L S e
FIEINE KVGVE ERE: SBIVERE AR IR, S RU a2 1100 E#E. #
RN KSR, U EFERA. SRR ERE, G BT E PR bk
TN R aR e D R 1 WA RS R a) i e 3 & 1 NN =TI ES R 23 Mol
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Fig.5 ISSR clustering map of 15 populations of Cotoneaster in Western Tianshan Mountains of Xinjiang
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Table 7 Genetic identity ( above diagonal ) and genetic distance ( below diagonal ) of Cotoneaster populations

El]

5 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15
No.

P1 Hkk 0.8895 0.8074 0.9276 0.9444 0.9126 0.9687 0.9434 0.9189 0.9359 0.8548 0.8974 0.9444 0.9512 0.9514
P2 0.1171 Hkk 0.9051 0.8998 0.8469 0.8632 0.8823 0.8627 0.8649 0.9016 0.8335 0.8909 0.8507 0.8994 0.8772
P3 0.2139 0.0997 Hkk 0.8468 0.7733 0.7931 0.7851 0.7884 0.8119 0.8021 0.7931 0.7955 0.7762 0.8264 0.7703
P4 0.0752 0.1056 0.1663 Hkk 0.9439 0.8790 0.8897 0.9353 0.9168 0.9119 0.9167 0.9525 0.9079 0.8999 0.8991
P5 0.0572 0.1661 0.2570 0.0577 ok 0.8984 0.9006 0.9464 0.9229 0.8953 0.9147 0.9272 0.9361 0.8995 0.9047
P6 0.0915 0.1472 0.2318 0.1290 0.1072 ok 0.9153 0.9002 0.9266 0.9233 0.8621 0.8904 0.9010 0.9250 0.8984
P7 0.0318 0.1252 0.2419 0.1169 0.1047 0.0885 ok 0.9242 0.9131 0.9395 0.8184 0.8759 0.9401 0.9608 0.9598
P8 0.0582 0.1477 0.2377 0.0669 0.0551 0.1051 0.0789 ok 0.9568 0.9426 0.9258 0.9434 0.9669 0.9460 0.9633
P9 0.0846 0.1452 0.2084 0.0868 0.0803 0.0762 0.0909 0.0442 Hkk 0.9134 0.9386 0.9530 0.9375 0.9286 0.9430
P10 0.0663 0.1036 0.2206 0.0923 0.1106 0.0798 0.0624 0.0592 0.0906 Hkk 0.8939 0.9306 0.9562 0.9819 0.9656
P11 0.1569 0.1821 0.2318 0.0870 0.0892 0.1484 0.2004 0.0771 0.0633 0.1122 Hkk 0.9617 0.9078 0.8886 0.8944
P12 0.1082 0.1155 0.2288 0.0487 0.0756 0.1161 0.1325 0.0583 0.0481 0.0719 0.0391 Hkk 09113 0.9022 0.9281



P13 0.0572 0.1617 0.2533 0.0966 0.0660 0.1043 0.0618 0.0336 0.0645 0.0448 0.0967 0.0928 ok 0.9753 0.9662

P14 0.0501 0.1060 0.1907 0.1055 0.1059 0.0780 0.0399 0.0555 0.0740 0.0183 0.1181 0.1029 0.0250 ok 0.9687

P15 0.0498 0.1310 0.2609 0.1064 0.1001 0.1071 0.0411 0.0374 0.0587 0.0350 0.1116 0.0746 0.0344 0.0318

E: Pl HRHEALLERS; P2: HRAENMERMLE; P3: HRHEARTER; P4: HRHAEX
}R&; PS-NEBRSERAR; Po: NEEXRE; P7: NEBERET; P8: WEEHZMA: Po: ]
BEREFA#RA; Pl10: FNEREEFRM; P11 FRBEWE; P12: HREREMSRELA; P13: FTEME
BARMAE: Pl4: FTRRESMH; PI15: EWEKRAER;

Note:P1: Beishan Maoliu Gully , Tekes County; P2: Kesang Forest Park, Tekes County; P3: Kuokesu Hot Springs,
Tekes County ; P4: Taichi Lsland, Tekes County ; P5:Wutubulake, Gongliu County ; P6: Damohe, Gongliu County ;
P7: Kuerduning, Gongliu County; P8: Wild Walnut Gully, gongliu County : P9: Ilegde, Gongliu County; P10:
Wild fruit forest, Xinyuan County ; P11: Botanical Garden, Xinyuan County; P12: Turgen Apricot Orchard,
Xinyuan County; P13: Awuzan Forest Park, Yining County: P14: Piliging Gully, Yining County; P15: Daxigou,
Huocheng County;

3 Wie
3.1 FEAXUAEEFHEFRIEYIEESHEM SN

AWEFLT, HEEPE R 15 AR AR 112 004 TR Nei's ZEK 2 B850 (HD
A ARAZ B8 (D 51738 0.2124. 0.3254, S5[EFHAJE K EMHHF (0.4141, 0.5979) (12
MTEHHAHIT (03520, 0.5059) SR REPEREARAHRT AR, DN a8 VE R LM & A st
2RI A RS, XTRE ST B Y a7 20 5. A0S 7 9B E oK LA SR A 7>
A DXREAT S B A N A, AR 20 XN A1 A A 40 K 2 B DUAR B B 1) 7 AT B
B, ARME R DAL Ry 45 SETE RO SEAE A o IF B, R I 58 P R LA T R A A 2 AT XA
FER B R PRA BELAREL G MBS BB, XK SBURREN RER B K, B
ME) 7 58 76 R LA 1 J A B B VR I B A ZAEPE R B AR . SN, EXT R SRR LA T R A
15 N BFA R R R IEAL 2 REPE EE R P B, ey s i B L B SR R B A 2RO TR
BRI, 4 J 728 8BV K L g J A i B3 05 B0 R 97 55 AR T AT AR S e s w4 10 1L B iR
JERE -
3.2 FEAXWUAEEREEFRIEYIEESASH

A% G M S AR T A AR S A SRR N 0 SRR IR 20 A, FL 2 SR b S Ae A A% 4k U7 2
EH ARG MR ARG DL AR IEFESE DR T B L R U6, 4L A R ¥ (Fso) Al
FENR (Nm) SRR R RS AL G544 I E ZHRARUT. AW ST, SBrasvs R M@y 15
ANEFAE TR BRI A L R (Fst) N 0.4259>0.25, Tt A1 & R 0 7 28 SR B E /KT B84 4>
WREE K . B ERAFEUS, 207 SEUOME 73 A FE AL 5UR Rl X AN [ g S e R

(Bupleurum chinense DC.) FiEEd S 4 FE (Oryza rufipogon Griff.) RIRFEREEL %



FEPERF R I, 468 (0.349) FEFAEFE (0.4640) ML REL (Fso) ¥IKT 0.25, #
WA 0 AR K & 3K 5 AR 90 45 SR — 300 1P K AL o A7) 5 S A ) ) 56 DR (i)
29 (0.6740) /NT 1, BT EEPG K 1L A AR R TR B 2 S M R R AR I, B R
AR R SRS R LM 78 15 N AE R T AR IR B, AR R RAL PRI 32 % B
A JEREZ TR Ll B TRTR A RS, BELOT 1 % B A J B 2 T ) 2 R AT W

AT ISSR 43 F AR S BN Fr @ vi K il 15 ANEFAE R 112 03401 J i 4 1)k 1
ZREPEREATHE ORI, HT RV R LA TR A 2RI AT, bR s i B AL B
V) JE RSB A 2 PRI B i, ER A5 FE BT 98 1 O LA S P R VR I DR B 5 R R T AR S
MEPERS s AL L BV SRR . B SR G K LMD R A A T A R R AR L R B (Fso) N
0.4259>0.25, R (Nm) N 0.6740<1, Ut I 5 J& B AL JE F At A% AU BE K A% J=
BEAAAE — 2 ML IR I o RS A R R, 20 o Jo T 0% 4 b 3167 B8 AU 7 5 — 28,
(HA G ¥ 43 M B, AR AT 1 JR A I AT SR AE — 2 o 1 T 45 SR T i 988 7 R 1L 44 J R 72
VG BRIT R AR AP R R LR E S ik 4
BE 3k
[1] RL%E. =&, bl Bz i, 2006

WuZ Y. Flora Yunnanica. Beiling: Science press, 2006
(2] JARItE, RAERS KRMITIKAET. ZREIITFI, 1999, 21 (02): 32-38

Zhou L H, Wu Z Y. Taxonomic Revision on Cotoneaster conspicuus (Rosaceae). Acta Botanica Yunnanica, 1999, 21 (02): 32-38

[3] EA. HENAZE. Jbat: P EMYH A, 2012
Yang C Y. Sylva Xinjiangensis. Beijing: China Forestry Publishing House, 2012

[4] #tkss, MER, 2, ke, 2R05. 5T SSR ARic Ml F %58 JosE o 0. BRI R 4R, 2024, 51(03):
397-403
Yang S Q, Yang Y L, Peng C, Zhang X Y, Li Z F. Molecular identification and genetic analysis of Lagerstroemia indica based on
SSR markers. Journal of Anhui Agricultural University, 2024, 51(03): 397-403

[5] Ayala F.J, Valentine J] W. Evolving:the theory and progress of organic evolution. MenloPark: Benjamin-Cummings, 1991

[6] BXFRER, HAKFF, FEHRF. FORKBEM I 1L 2RI 2 FAric i Fo il . bRk R, 2023, 27(03): 75-79
Zhan L X, Cui L K, Han Z P. Research Progress on Molecular Markers for Genetic Diversity of Exserohilumturcica. Journal of

Hebei Agricultural Sciences, 2023, 27(03): 75-79
[7] XU¥k, BERE, xU4E, X, FhBE, EE. B SR A LAk SRR AL 2R RSR O R K ISSR 04T, B BRI AL, 2016, 34(02):
19-23



Liu H, Liao K, Liu J, Zhao S R, Sun Q, Cao Q. Analysis of genetic diversity and genetic relationship of wild hawthorn resources in
Xinjiang by ISSR markers. Non-wood Forest Research, 2016, 34(02):19-23

[8] BhR4E, SBKFE, FIFHFE, 28, skHayk. o E ARG EF AR A PR ISSR 4% 2 FE v, ARALMOl K % 22 4), 2013, 41(12):
13-16+20
Ma LJ, Guo T J, He D D, Li F, Zhang Y B. ISSR Genetic Diversity Analysis of Armeniaca spp. Resources in Northeastern China.
Journal of Northeast Forestry University, 2013, 41(12): 13-16+20

[91 2474, Je, Blijg, XUAF#E, HOUR. R BB F E L 2 FE P ISSR 20T, 70 TR F A, 2017, 15(06): 2420-2426
Li C Q, Zhou L, Lu B, Liu C Y, Dong K X. Analysis of Genetic Diversity of Wild Populations of Cerasus Tianschanica Pojark
Revealed by ISSR Molecular Markers. Molecular Plant Breeding, 2017, 15(06): 2420-2426

[10] Zaik. Hiammy 4= B A AE L REERT 0. S EASE: BrsiRol R, 2020
Jing JY. Study on Genetic Diversity of Wild European Plum in Xinjiang. Urumq: Xinjiang Agricultural University, 2020

[11] BEL, 28, & X/RER-BD, Gk, DI, Biss o bk i s 58 U5 8 1% 2 RE V0T ISSR 404, SR 4%, 2010, 27(06):
918-923
Lu ZJ, LiJ, Wumaierxiati * Tahan, Zeng B, Luo S P. ISSR analysis for genetic diversity of Amygdalus ledebouriana germplasm

from Xinjiang, China. Journal of Fruit Science, 2010, 27(06): 918-923

[12] JRMEE, SRR, TR BRI ISSR bric i E M) F 8% 2 FEME T, R R A0 R BB, 2020, 35 (04):
693-699
Zhu Y L, Guo F G. Genetic Diversity Analysis of Cotoneaster coriaceus Based on Phenotypic Traits and ISSR Marker. Journal of
Yunnan Agricultural University: Natural Sciences Edition, 2020, 35 (04): 693-699

[13] R#EFE, FORAR. FETRELR ISSR FRici™ s Mt f% Z B4, MOl RFARTAL, 2020, 33(02): 19-26
Zhu Y L, Guo F G. Genetic Diversity Analysis of Cotoneaster buxifolius Based on Phenotypic Traits and ISSR Marker. Forest
Research, 2020, 33(02): 19-26

[14] Wright S. The genetic structure of populations. Annals of Eugenics, 1951, 15: 323-354

[15] BOUG, B, Boare, Wt ST 20k DNA JE2%T0 7 41 058 0 kil R EE 220 8. VG AL £ 3R, 2018, 38(09):
1625-1633
Duan Y Z, Bai C M, Duan C Y, Shen Y H. Molecular Phylogeography of Amygdalus mongolica (Rosaceae) Based on Chloroplast
DNA Non-coding Sequences. Acta Botanica Boreali-Occidentalia Sinica, 2018, 38(09): 1625-1633

[16] W¥E, Fhe, BIR, B, Exz, TKEEH, 2. KRR EST-SSR gt f& 45 1) 53 i M Fa Sr NG i . M A i A% BE VR 24 4R,
2023, 24(06): 1794-1808
Bian J, Wang X N, Can K, Zhan Y, Wang Y Y, Zhang X Y, Sun Y F. Genetic Structure Analysis and Fingerprint Construction of
Hemp by EST-SSR Analysis. Journal of Plant Genetic Resources, 2023, 24(06): 1794-1808

[17] ZEBA4%, e, B, FEPUA, XM RSk B4 R BEs 4L Z FE1E SSR 7. S5t 7L, 2017, 35(03): 44-49
Li C Q, Zhou L, Lu B, Dong K X, Liu C Y. Analysis of genetic diversity of wild Cerasus tianschanica populations bu SSR

molecular markers. Non-wood Forest Research, 2017, 35(03): 44-49

[18] #&¥h, PhTF, Sk, @B, FAK, HWRE. JbaiR R b IX R R RS0 R #0082 2 REvE. R I8 15 5105 4R,
2008, 9(04): 453-457
Huang W, Sun P, Zhang W S, Meng F Y, Wang Y Y, Feng C Q. Genetic Diversity of Bupleurum chinense DC. Populations from
Different Altitudes in Dongling Mountain District in Beijing. Journal of Plant Genetic Resources., 2008, 9(04): 453-457

[19] £3kF, A K, =B, &EER, ™Y, K. FIF SSR bric 4 8k 1l B A Fa R 5 2 RE M. R 4% B IR 2431,



2007, (02): 184-188
Wang X N, Han D F, Yun Y, Meng W D, Yan X W, Yang Q W. Genetic Diversity of Oryza rufipogon Griff. in Hainan Province

with SSR Markers. Journal of Plant Genetic Resources, 2007, (02): 184-188



	1材料与方法
	1.1栒子属植物分布区概况
	1.2试验材料
	于2022年6月起对新疆西天山野果林栒子分布区栒子属植物进行样品采集，收集15个野生居群共112份材

	1.3研究方法
	1.3.1 叶片基因组DNA 提取与检测  采用天根生化科技（北京）有限公司的DNAsecure新型
	1.3.2 引物筛选及最佳退火温度筛选  试验所用引物为加拿大哥伦比亚大学（UBC，The Univ
	1.3.3 ISSR-PCR扩增及产物检测  运用已筛选出的15条条带清晰、多态性好、反应较稳定、重
	1.4数据分析
	2结果与分析
	2.1 DNA提取与检测
	2.2 ISSR引物筛选及扩增结果
	2.3 不同居群遗传多样性分析
	2.4 不同居群遗传分化
	2.5 不同居群ISSR聚类分析
	3.1 新疆西天山不同居群栒子属植物遗传多样性分析
	本研究中，新疆西天山15个野生居群112份栒子属植物的Nei’s基因多样性指数（H）和香农信息指数（

	3.2 新疆西天山不同居群栒子属植物遗传结构分析
	4 结论
	参考文献

