5 B 2

2018(13):16-24

Northern Horticulture - PARIBI -

doi: 10. 11937 /blyy. 20180371

RELLTERRERKER
1% & F R ISSR &4

’?@19?&21*@1, ﬁ\}%%l,ﬂﬁﬂél,% %2? 5{4\))—5‘?2

(L TR R RS RS A Y TR, e Wy IR A S A T SCR0 2, DT R #PH 4710235
2. PRI RS YR E B, B XRS5 A Y E R E A = R 78 712100)

f§ EUARBAS RENERRG 67 A EEH H AR A XM, KA ISSR 4 FARiLR
KoMt ik R T FRRBFRRE GBI SR PRAREEMN, QAR FE
REHIROG AT G e AERBELEEZRE, EREAA. 1055 HETF B 65 Mibay %
AWML, $5%8100.00%, AR FORESMHERE R, ERAMMMAEK0.76 RF
B, REBEAT AR TRS A 7T ALA, Nei's BE SHRIBRD Y LT 0.2 XF,
Shannon 42 &4 (DAL KT 0.3 KPR A RS FRXBKFERPD LA F 5 HEE
SN, B 3IMRERBOZIELEMONEIA, ZERINERK GO ETHEERER
BB EBERGEE ZHERAFE, ARV EESNEBER, RERITBHE Nm<],i
ARBEANGEEATE ;MG 2 MR T ARE R B R R Gst {435,412
FBWFREBH Nm BEX,H X 2 AN BFRE B FBREERF T2 TH
BARHBEARGEFTHOEAALA, BHIANREFBFHERIESHK Nm=0.72,5L% 3 A~

o R Z 8 B e — R R BR

KB SERBIAIN ; SIH R ; ISSR 0 FARIL; A SHE1
FESHES:S436.611. 172 CHKAFIREG:A  CEHS:11001—0009(2018)13—0016—09

SESR BRI SR 7 P — P R
TR R A ERE R X R k4. 2R E AT
REL A RS G SR S I 2R, SR T BRI g SR 5
JERS SSER AT R R K. BRSERZE
SRR IR B R B LML B 10 O 3 (EREE & Fh T
TR 2 R HUBLA Y, AN JEL(EE g D 81 X 245 o P T
ZGPEINIER DX RS TS AT B B A R 3 AR £
5 DB 5 A W 7 3 LR O B B B0 S R AR

F—EE N A I 979, %, B, RIF. FHEF &
HAH» £ %, E-mail; fudandanly@126. com.
RAEMEE 70 F(1963-), B 4, 4%, W+ £ 507, 4%
RAMALE>FRAFA AW S HM, Email:sgy@
nwsuaf. edu. cn.

EEWME:BX aRAMFRASTHAA (31171797,

Wi B HA: 2018—03—21

U A A 45 TAE R R ) BRSSP
AR R R B AR SRR ST IR BEIR A
AHR TG T F LR PERETT,

BT, % THE Y R SRR 2 A
WH 4y FAEY ST AR EEH RFLP (restriction
fragment length polymorphism) . RAPD (random
amplified polymorphic DNA), AFLP (amplified
fragment length polymorphism) I ISSR 4%,
GONZALEZ %I RELP AR A7 T 3 A
BV 3R R W st A AR, b BN
(Glomerella cingulata) 53R 7 14y 3, I RIE
T RRA IR & 438 2 4332 LEE 55 )it
RAPD £ AR5 7 R 1S 1 3t 15 2k
REITI A RIETE 53 R 4 5 3 R RIH
WA 2 ADoK, 1K B4y FARIC O B,



t 15 B Z

138 17

RFLP B ARZBAEZE B &0 B K B AR5 ® 1(4)

RAPD AR SN A P T A 7 5 AFLP Teble 1(Continued)

HAR T PERG , (EL R AR B S BETD; 17 ISSR BAET  RRARME R

S Coda of Collector and Geographic

ﬁ*% Ha ZIETKIEWICZ %[3] ﬂ: 1994 45'5 ﬁu 5\% E"J No. isol:t:s collecting time/(£E-H) origins

=3 . oz M BT

srFinid, B 28 Rkl EEE E = Gl R WREEEE

BAERI RS S . %A § 7 F A ISSR-PCR Jz 28 F12PGXY05 HFHF,2012-09 A ER B

BRI REARIFRSE 1 e e e

X , - i y

SESRARIEIR R IR 2R AT T, LA 2 FIIPGZHOZ  AH$.201100  WRa&EM i

B 923 B B R B AT B A LA R A S 52 FLPGZHO3  AfHH2011-09  WRIEHM

ﬁi ilE 33 F11PGZH04 3, 2011-09 W HM T

° 34 F11PGZH10 FFHE,2011-09 R IR T
35 F11PGZH11 FFHE,2011-09 R IR T
1 #MRl5RF*E 36 FIIPGZH12  #FH%,2011-09  WEEHME
37 F11PGZH23 3, 2011-09 W HM T
1.1 D0 A 38 F12PGZH30 FFF15%,2011-09 P RBMTE
B 39 F12PGZH31 FFHE,2011-09 R IR T
L1.1 M 40 F12PGZH32 #F4HE,2011-09 TR T
“eby e A O > T IT S A 41 F12PGZH35 FFF15%,2011-09 P RBMTE
BAE SRR A LT‘UJ}'E\{—J%TH 2 ruroze R 0ILes SRS
BEVE ) 67 MRIER ISR (B 1. Fra ik 43 FI2PGZHAL  #FH$.201100  SpgEEEM
B R PR T PR ALRAMBHE R H R . W FIZPGZHAL  KPHF.201100  WRAEMm
45 F12PGZH48 3, 2011-09 W HM T

- " - B, 2010-1 &

R GOLERSERES B NRE . ERR SR O il
Table 1 The geographic origins and host of the test isolates 18 F11PGQX05 P ﬂ" 2011-09 P L
- HHR RIS RIHE 9 TUPGQX0s  AHE201-09  REARE

= Coda of Collector and Geographic 50 F11PGQX17 FEFHFE,2011-09 CRLE A
No. . L . 51 F11PGQX23 Fr54+,2011-09 STy A=A
isolates collecting time/(£E- A) origins 52 FIIPGQXZS R 2011-09 ———
1 FI0PGCJ1 FEZNH > 2010-10 LT 53 F12PGQX41 HFHF,2012-09 BEPEA R
z F10PGCJJ3 FEZNM  2010-10 LT 54 F17PGDLO1 FFHE,2012-08 BT KT E
3 FIOPGHLD3 ~ FEZNT,2010-10 LTI 55 F11PGLQO4 #FHF,2011-09 BT AL
4 F10PGSI.Z3 FEZST ,2010-10 LT T 56 F11PGLQU5 B, 2011-09 BRTEE LS
5 F10PGWFT?2 FEZRTH »2010-10 LTEhE 57 F11PGLQO6 R, 2011-09 BEPTA AL
6 F10PGBYS01 FEZSTR »2010-10 TR 58 FI1PGLQ22 BEFEFF,2011-09 Beri AL B
7 F10PGBYS03 FEZAST ,2010-10 T 59 F11PGLQ23 B, 2011-09 BRTEE LS
8 F10PGBYS04 FEZAST ,2010-10 T 60 F11PGLQ25 B, 2011-09 BRTEE LS
9 F10PGBYS05 FEZAST ,2010-10 T 6 F12PGLQ30 REFHT,2011-08 BT S A
10 F10PGBYS07 FEZSTR »2010-10 TR 62 F12PGLQS33 BEFEFF,2011-08 Beri AL B
11 F10PGBYS08 FEZSTR »2010-10 TR 63 F12PGLQ34 BEFEFF,2011-08 Beri AL B
12 F10PGBYS09 FEZAST ,2010-10 T 64 F12PGLQS5 FFHF,2011-08 BRTEE LS
13 F10PGBYS10 FEZAST ,2010-10 T 65 F12PGLQ36 REFHT,2011-08 BT S A
14 F10PGBYS12 FEZSTR 201009 TR 66 F12PGLQ37 BEFEFF,2011-08 Beri AL B
15 F11PGYTO02 BFHE,2011-09 \WARE AT 67 F12PGLQS8 FFHF,2011-08 BRTEE LS
16 F11PGYT03 254+, 2011-09 WWREMET
17 F11PGYTO04 BFHE,2011-09 \WARE AT s
18 F11PGYT11 FEEHT, 201109 WA T L1.2 a5l
19 F12PGSQO1 F739%, 201209 T R T DNA Fr#ESF 8 DS™2 000, ™MW ZR 8240
20 F12PGSQ02 HFHFE,2012-09 TR R T \ P — 3
, FIIPGSQOL  RA.201200  FEETEM BHEAHBRA R 175kt = B 2R %% (CTAB) |
22 F12PGSQO5 KR, 2012:00  WEARET B AeHE  buffer,dNTP.Mg?" | Tag DNA B4 K,
B renGsan WAL MERREN R SRR AR IR AT T 3
24 F12PGXY01 & ,2012-09 FIEA
MR A N,
25 FIZPGXY0Z 41201209  WEEHAR rEHE I R AT 10 55519 (GR 2) . 1 L
26 F12PGXY03 F¥FH 2012-09 AL ER R T AT ERERBBATESRK.
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Table 2 Primers for ISSR

Elk} FF3)

Primer Sequence
807 AGA GAG AGA GAG AGA GT
810 GAG AGA GAG AGA GAG AT
816 CAC ACA CAC ACA CAC AT
825 ACA CAC ACACAC ACACT
835 AGA GAG AGA GAG AGA GYC
841 GAG AGA GAG AGA GAG AYC
855 ACA CAC ACA CAC ACACYT
864 ATG ATG ATG ATG ATG ATG
886 VDV CTC TCT CTC TCT CT
889 DBD ACA CAC ACA CAC AC

H:Y=(C,T);B=(C,G,T);D=(A,G,T); V=(A,C, &),

1.1.3 {Y#%

BX51 Wi 5. DP72 BB R4, H AR
MR 3 Bk X e % ; PowerPac™ g ¥k A% . S1000™
PCR §#84% . Universal Hood [T B¢ RA2 & 5% .18
RA AR R 2472 i (i) 78 B ] s Nanodrop 2000
BREE H A, 56 I 28 3R G AR B (R ED A
BRZNH] 5 5804R ¥k =y s B OBl 78 [ 3 A (v
EDARRAF,

1.2 {WHE
L2.1 JREEEE

MR SUTTONM fr 2K R G xR BT 10
R VAR FIBETE 1Y 67 BREBRETIE A KE . ¥
SYEIRRIEANF PDA B3R b, 12 h bR se 4
T 25 CHF HFREBERBRILG  WE 5 &tk
SHHEMFIERAS RIGFREHIE .

1.2.2 B:H4H DNA R4

BHATEBRTE PDA Hi5R 5 b 25 CHEEE 5
7d, HEME IS 28 TEOEF RN
CTAB 3P 2B R 4 DNA, $#£5(H DNA H
R AR RIS e S At
1. 2.3 ISSR-PCR F=¥j 554 14 A0 v, ik A )

BT R KB B A 25 L, B
2.5 mmol « L™' Mg?" 2 4L, 0.1 mmol + L™*
dNTP 2 pL, 2 U Tag DNA B &8 0.4 L,
0.8 pmol » L7845 1 uL,1 uL DNA Bk (5 &
50 ng) ,Buffer & ik 2.5 pL, A4 F A
B, PHERF A 94 CHIAZEM: 5 min, 94 CAR M
30 5,51 CiB Kk 1 min, 72 ‘CZEM 1.5 min, 40 4>
TE¥R, J&J5 72 ‘CHEf 10 min, PCR 349 H

1. 0 A BB MR I L PR A I (1 X TAE HL 3k &% of
W,130 VR, BAE 2.5 ul, 64kl EZVI-
SION One 38, P34 =W AR R R G T W
FITHIR,

1.3 HESH

FIFRAR AL LT A 587 A R RN S 4 ) 2 A R BR
5 Y AR R AT ISSR-PCR #7318, 3%
ZEBIE oF Marker DL 2 000 45+ i3 B By ok
AN YA AR M RRAEL A “ 17 AN A7 78 U A
“0”, Gt e EE oL BOHE MR, A NTSYS-
PC2. 10e B #AT R LT, AT RMEL LR
LB 75 % R Hb B R W W AH &P . POP-
GENE v1. 32 I HEBRIE ZHMESE. Na: W
SEAEN FERIB; Ne A 3R JE B H: Nei's 3
N ZFEHEHEEL 1. Shannon {5 B8 NP 2450
PLASEG P 2N T R ET

2 GHRE5HMH

2.1 REREEE

WA R T PR R b TR U 53 A I 1
X B HGE KT AR R X 3 SR W] R R
Hsk QA X 18 bk, b B ERAHE
ITRRDERTT O S 2 R ITTEF S 1R
1R JEMTE RIS 98, RIIAREHEH
BAR 4 R T HGE XM B8 27 k. AR T
FIRITERR 5 Bk R 2 B B R TEME 5 bR ORHI T
B 16 Bk B 98 P d B TR 1 AR 7Y AR TRt
XAEE 22 k. BT E 8 B RZHM 1 M
FLIRAY 13 K.

MIEZEZE FORIX 43 I B bk B AT B 280 Y B
i B [ 2 — e T AR L IR R 20 AR FE - 3R T
HRIEERE C. gloeosporioides, R EREFER
PR VR Y T I B AA TNAR 200K, BI85 1)
TR T v B AR, SR T 22 84T 40, BB K
BEKBE, TR PSHRERRN 47T,
HJE TRMARIHLE R C. acutatum, JRILHKIHE
FFR AR AR H BT, KR 7= fRE I B5R . RETE
[F: R 20 RRA Y A EA RGNl g a0 1R 7 I O WA E S E
2.2 ERF RS KSR R A
A9 ISSR &4

PR EE Y 10 4~ ISSR B 4™ %tk iy 67
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MRSERIRIA 1T PCR §73%, Sy 38 65 ©~£
AN L, A 100%, U HX L5 5t T3 R
I BRI 2.

514 810 XA 17 #R A W Hb S AR R 43210
HHATH R IS EE L 1 Ui, Fed 1y 9 &%
EZERMRW Y IGFTRENRIKE 9.14 R
F10PGBYSO01 f1 F12PGXYO01, ¥ 1 5 &£

DU ¥ A RARRE 16,17 TKEM B
F12PGXY04 il F12PGXY03, & ¥ #T 1 &%
s HARTKE BT G 2~4 K ZB0ME&H. B
REBMERNA L AR R S AWK 2
AL A A A AR TR, AT LG 14 810 Xof 22 i IX AR5 2R
RIEH 2 SRS .

¥ : M. DNA Marker DS™2 000; 1. F12PGSQ02; 2. F10PGCJJ1;3. F11PGYT02;4. F12PGM]J01;5. F11PGLQ22; 6. FI0PGBYS12;
7. FI0PGBYS04; 8. F10PGBYS08; 9. F10PGBYSO1; 10. F12PGLQ30; 11. F11PGZH23; 12. F11PGQX17; 13. F11PGZHO0Z;

14. F12PGXY01;15. F12PGSQO01;16. F12PGXY04;17. F12PGXY03.

1 5|49 810 3¢ 17 ¥R El &b H#KEY ISSR-PCR H 1G4 R
Fig. 1 TISSR-PCR amplification of 17 tested strains in China with primer 810
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Fig. 2 Cluster analysis of Colletotrichum isolates causing bitter rot of apple in Bohai gulf
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TEE XA 22 PRE M (B 4. F H POP-
GENE 1. 32 #F%F 3 /N A [7] 1 4R B At 38 A A
FIBE R AE ZREMIE TSI, thR 3 mI A, SR %
JHAMBEA LR E & WBRIE 2 HEM, AR
W ZBPENT S 3 NP & AR, B Xk
56 , FETATBIE X A i Ry 63, M PEHRHLIX 2y 53 5 BT
W2 B0 SE 5 B0 AR, 55 K
86.15%.96. 92% il 81.54% ; Nei's 1 ZFEME:
FBE(H) 3 A HLIX 43728 0.253 8.0.273 7

0.277 5,7 0.2 DA k., 1 3 HbIX #) Shannon
15 BIECD 4300 0. 391 1.0. 427 6 F1 0. 416 7,
WIZE 0.3 LU b, ULHH 3 AN [R) b 2 X 58, i b 2
AL ZREMACE R . A 3 AR X 44
HHEFREORE I X HAEM I [ERK,. 5
Ah 2 AL FREER H B T 53 gL X
822, UE A B A XN VG b i TR X A 45 2R
S R E N,

—

F12PGSQO1
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Fig. 3 Cluster analysis of Colletotrichum isolates causing bitter rot of apple in old course of Yellow River
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Fig. 4 Cluster analysis of Colletotrichum isolates causing bitter rot of apple in the Northwestern Loess Plateau
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Table 3 Genetic diversity within three geographical groups of Colletotrichum sp. in north of China

HIEFPEE BEPREL WAL BEEN Nei's H Shannon MM MM

Geographical Isolates HE% HEH ZRERE  EERE =t AR
group number Na Ne H I NP P/%
BT X Bohai gulf area 18 1.8615 1.408 3 0.253 8 0.3911 56 86.15
FHGE X Old course of Yellow River 27 1.969 2 1.435 8 0.273 7 0. 427 6 63 96. 92
PEAL % T 5 X Northwestern Loess Plateau 22 1.8154 1.476 1 0.277 5 0.416 7 53 81. 54
F1E China 67 2.000 0 1.559 0 0.332 9 0.503 8 65 100. 00

2.4 ERxERRIREAE M IER BB E
&M S5

#] ] POPGENE 1. 32 # {91 1) Nei's 5%k
Bax] 3 AN H AL R B B 24
PEHATS T, R 4 TR BRI 2R (HD 3 4
Hb DX 23 550 Ay el VS X R 1 O 0. 313 3, VA UE X
0. 285 7, M AL SR X m AR 0. 270 9; BEAA N5
fe R (Hs) 430 5 R B 78 X A% 0. 112 7, 3
TIHGE X £ 0.259 5, MM B IREX g R
0. 258 4;3 LI X IF R AE 4L REU(Gst) BR
B X BN 0. 640 3, BHANRIG R F 5 BAR
S 36 %%, ULBA 85 4 Ak B B AE 7 TR A R] L

FARITERE L (Nm) B/IN ALH 0. 280 8UNTF 1)L 15
W20 X F 35 BRI 38 32 20 T 0 350 R S IX
DAL 3 A L EER A R o YA A Y b P R R L — 3K
B BGE X Y Gst {HH 0. 091 6, FHARNRIEAE S
d AR SR 90. 8%, AR AE AR St RBP4 T HE
RPN ZEH R Nm 2 4. 957 1, BB ETH0E XN
[FIFREE R AR AR T 12 B R i 3 FH AL JR X
(1) Gst fHH 0. 045 9, BRI B AE R = 5 BB R
95. 4%, PLEHIRAEAL S R BAAFE THER N . AR
Nm y 10. 396 7, U8 i X B IR H i) iz .
ZEA 3 M HLBRANEE Nm 40 HT 4, B Nm (828
0.721 9, BEH] 3 b X ) F77E— 2 I B R i 30

x4 HELAFERRER 3 N TEMEMBENEESURERR

Table 4 Genetic diversity within three geographical groups of Colletotrichum sp. in north of China

PR BHAREL Rk Zret: RS B LR BRIEBH
Geographical group Isolates number H: ZHM Hs Gst Nm
B X Bohai gulf area 18 0.313 3 0.1127 0.640 3 0.280 8
EMHOEX Old course of Yellow River 27 0.285 7 0.259 5 0.091 6 4,957 1
Pt # L HJRX Northwestern Loess Plateau 22 0.270 9 0.258 4 0.045 9 10. 396 7
F &t North of China 67 0.329 9 0.194 9 0.409 2 0.7219
2.5 HELAEFRERREFFEEESZSR -
s X
K l v
» n ' HTHHIR
MO R ELE S SR R R SR T 3 1 E A -
1] U7

ORI P ol LIE I (8 5 Big X 55
TTHIGE DXGX 2 PR3 O — B T X 2
i R ] PR Sy 25 PR g 3l 2 25 DAY T o 1% 26 R 4R
AL » R P AL T X B — S, Ul B O e &R
B —H R

MRKFRE , R BB R = /NI R
RO HTIEL 52 T BT AR (K S SR B S I T R R
B RIS 2R M A 0 A PRt e BANR LAY 17
#REEAT ISSR-PCR 373, 10 K5I ILTE 95 I~
SYTHE B B A, Ho P SR 95 1. £

5 PELEAEFRRAREERKRERNEREN N
Fig.5 Clustering analysis of representative strains

isolated from bitter rot in north of China
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17 BRARFR A 32 2R 1 T T PR A SRR 4 2R
Kl 6 Fm , ZE AL AR LR 4K 0. 52 K, i ik
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R, HPRME SRR 0. 76 4b, 7] 43
HS AR KM | UFNERELRER
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F12PGXY03 1 F12PGXY04 ; 2K 8f [ 4235 B5 7
FFEE WEK F12PGSQ01 fl F12PGXY01 ;2%
H A T 50505 BIEs B LR T &4
9 5 Bk B E B . F12PGSQO2. F11PGLQ22.
F11PGYT02, F10PGCJJ1. F12PGMJ01; 25 # [V
Rk B R A W B AR FIIPGZHO2; 258 V &
T4 AP K 3 MRE R (F11IPGQX17,

F12GLQ30 #1 F11PGZH23),3X 3 Mtk 5 H &
RRABF I R FRRHRIEER . FEARRL
0. 53 &b, 55 2 A KIHESH ) 1] 53 o 28 VAN WL
HPRXHVEHRXBILTH 3 5K
(F10PGBYS01, F10PGBYS04 #l F10PGBYS08)
s A S5 — A~ 2 F VI U B 7 Bk F10PGBYS12
&

| F12PGXY03
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o
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Fig. 6 Cluster analysis of Colletotrichum strains isolated from bitter rot in north of China
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ISSR 24X T2 P 50 5% KR B —Fh 43
FAHC B, S0 TR AR 5 5B b
JEXFRRI A A g R A N B T A T A3
H i E AR S A K AE Y5 )5 B 1) DNA F8 4 &
MR BRI ZHE SRR RGN R )M
AP, EHI AR R T 5| T e R
R AR RV AS TRY B ok 22 TR B4 5 | 4 38 1) 4%
WHTRE AR AR, IEBFR bR 10 £
Bl 5 HE WA ISSR 51 A i k25, B4
W SEMW E A A AE., ISSR 447 AT
AL AT A L A R R E i
2 A FERR e | EE 7 ELA b £ 3k R 4 T o R
BI53 307, b ISSR 43 Fnic it BA BAE R (5
IR E R X TE R BN LI E A
PLRHE S DNA [ E SR A B E S 7T 26
T REEHRFEAR MK, ¥ ISSR 4 #7 432
AH ) B DA MR PRI R R 1k W MR AR 17 22 B TR 43107 » B
TR A, TR R AR .

I B (Colletotrichum) Sy 55 £ &
£, R—REENEYREEE Y, SERRIE
SRR R — A e AR A R AR
(I O3 A AL BT AR SR LA TR 22 B8 i 43 A L F
PR, AL HE AR F2 B UK T Wk o 1 185 B2 5 0
W 4 A BRY . B b TR R B
BEUOTVISE R O R TR AR B , SER R I
WAk 95 DA 2008 4F 72 1] B R Fo 3 X /)N 3 PR A
&V BIPTE B TP R R BT LR AL L
POAIBEFEY eV . i T B AF (W B 1A AR IR » 1%
T USSR R A RS X 42, A1 i 18 B 10
BT W FIAL ISSR-PCR KR A FR X E
65 AR BRI 67 RACR MR RIE T A
RIEST TSSR 270 #r, Wy AP 7K1 2K A0 M &5
SRR FER B AR EL 0. 76 KB AR R MIE
SRR AR AT X438 7 SR, B8 ISSR &
O3 HT T A SR SRR TR A GRS S A
AV B HAG AR 4T R IX 53 B8 7, 38 0 % S R AR JH T
PR S0 REPE R AIF 5T 5 09I BH 3 2655 I B (] £7-7E
A W s Ak, MW 3 SRR R A 2R
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TGRS B TR AT ARG IR H A 2 )

S &30k
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Genetic Diversity Analysis of Colletotrichum spp. on Apple in
North of China Based on ISSR Markers

FU Dandan' ,ZHANG Hongmei' , SUN Jianrui' , ZHAO Junfeng' , ZHANG Rong? , SUN Guangyu®
(1. College of Food & Bioengineering, Henan University of Science and Technology/Key Laboratory of Microbial
Resources Exploitation and Utilization, Luoyang, Henan 471023; 2. College of Plant Protection, Northwest A & F
University/State Key Laboratory of Crop Stress Biology for Arid Areas, Yangling, Shaanxi 712100)

Abstract: To discuss the genetic diversity of pathogens associated with apple bitter rot at the molecular
level, ISSR markers were applied to analyze the genetic diversity of 67 strains of Colletotrichum spp.
causing bitter rot of apple in order to supply references for studying the epidemiology and control of

apple bitter rot. The results showed that a total of 65 polymorphic bands were amplified with



24 It B B Z2 7HCE

10 screened primers,and the polymorphic loci percentage was 100. 00%. Clustering analysis based on
ISSR markers revealed that tested strains were clustered into seven groups at 0. 76 genetic similarity
coefficient by UPGMA. The results of genetic diversity of 67 strains from different geographical
groups showed that Nei’s gene diversity index (H) and Shannon’s information index (I) were
respectively greater than 0.2 and 0. 3, which indicated that the genetic diversity all over China was
considerably abundant. The results of population genetic structure of three geographical groups
showed that Gst of the population from Bohai gulf area was the highest, indicating that the genetic
diversity of this population was the most abundant and genetic differentiation among groups was
bigger. The number of migrants per generation (Nm) of this group was less than 1, indicating that
gene flow among groups was restrained. The Gst of the other population were lower but Nm were
higher, indicating that genetic differentiation were lower and genetic variations existed within groups.
There was significant gene flow within groups of old course of Yellow River and Northwestern Loess
Plateau. The total Nm was 0.72, indicating that there was pathogen exchange among three
geographical groups.

Keywords: apple bitter rot; Colletotrichum;ISSR molecular marker; genetic diversity
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