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MO S B e E Y A8 lE R
multi—locus 2 IR 5 By

Ry #Hwe

(Adegelr R Be, BIETTH /R 150030 )

ATEE F B FEE

M E: 2015~ 2017 AEAER IR VLA WA IR . ST RIFE FPIG R T 45 Sh AL 55 327 IR AE 73 B T 126 Bk Eh 8 T I 2 14T 1A
Bk, IEASECR . miDNA BAERL -SSR LRI AT multi-locus FERIRAMT, G55 R, 126 MR ABL T A1, A2, A
FHA 3 A, AR5 A AR A 88.1% . 6.3% M 5.6%. 126 BREMR IS5 T a Il a WiFh mtDNA FRAFHL, 435
R OB TRR B 17.59% 11 82.5% . 126 FRERFEH L4521y 7 Fl SSR FEFAY, 4358 F-01, F-02. F-03. F-05., F-06, D-03
M G-02, Hrh F-01 FERAL (77.8% ) ARFHIERE, ARLHE B RS EIE 0 14 (1) miDNA SAfE AU SSR FEPAI A, 24 73 1 9 A
multi-locus FEFIAY, Hr multi-locus &AL A (65.1% ) SR e 1A KA PLHELR AL, 2015 ~ 2017 45 R Jp 1148 B
SRR RSB AR 2%, AT Eh 0 S Mo T AR Sl A Jee A2 44

e RSN SR miDNA B SSR LI multi-locus HEPR

T EDE SRR A RE, SR BT kN
& FORZIGMEE = RKAEY, P AR w1
ARG A (FA7 4, 2013), BRI SRR
VR T A5, O IRE SR 3 X 2
— (RLLF, 2011), #Ri, EJLAER TRIEILA
R RRT A R, EhES S Mg R A 5™ EE

I % 2B R B N S 30U & B Phytophthora
infestans 5| HL A A BB RN E, B Ky
ST (AR 25, 2017 ), Eh4R S0 28 05 T 1
AN S BB P MR 2 0] S o Bl B A T AT AR B, AT
PEA G ] P A R, BRFET 7 R A, K
SFPRAE IR G . AN SEC A [ I A AR ]
RS A BRI O PR AR SRS (B FLRE 4,
2010 ). Gallegly 1 Galindo ( 1958 ) 7E R FHEF P S
JERIT ALFI A2 ZCHC AL, sKAEEASE (1996) B
WAEENIGE T A2 SRR R, RN (2004)
T URAE S e VTR A 43 25 0 TR bR v 45 7 1 A2 AC D

akEEPT, W, W, Bz, BRI, Tlor s AR ELE AP,
E-mail: zhe3850@163.com

Wk HIW: 2017-11-13; $3Z HIM: 2018-03-06

BB TIRila HARREEEETH (C2016019), BIBILA LHHE
PR B AR PIFE AT R RITH (HNWJZTX201701 )

A H I RAL R 22%, F B (2016) Xt
2011 ~ 2013 4R F R VTR AR (14 TR PR 417 22 T 280 T
SE, Al SCHER 5 RS A 51.63%, HAvk A2
RO, 3k REAFSY E BH MRSE RS T bl AN [R5 FL 2R 1Y)
L, ATDLTE H R T A M s AT B, Sl
WG PR R AR e PR AR b . e TR R AR S A A
X MRREE B IR TPk R, PRI g o
AR MR PR B S A5 A HA R
RARFE RN HAT 5 TR . OBV 55
e, SRR 1A 22 25V Jr I R 9 W 8 0 T o
MR AL LSRR A (May & Ristino, 2004 ),
Xof h 44 B B 2R KK DNA (miDNA ) £ 4854
HATHIESE, & B B N AMIF G A S Griffith Al
Shaw (1998 ) Rk PCR-RFLP J5 KLk kifAp
fE5H445rKla, MWa, Ib, b, Rojas Al Kirk (2016 )
I 2B, 2008 ~ 2010 47 2 BOHR M 2R 5 43 55 1
124 R EO 9 55 19 mtDNA S5 T a B, Tian
A (2016) %5 T E VG0 X CRAE S B ) 44
B RERG T miDNA AR, S5 RAG I T a, T a
L b 3 Aoy, Hopla AEHIEEAL, RAEE
(2010 ) FJH PCR-RFLP J¥k, XfBIpiTa K45y
B A S RE N TR BT miDNA PAERIRG I, 3



I B SR

CHINA VEGETABLES

KEIET a T a PIFREAAE AL, RIOL, 4 FhEp A 7E
ANV E AL X B A B — e 25

SSR Amic HAT Z AR EE M R .
KSR, MEEERESILA (R, 2011),
T BEAE R B B S R A AR 8t 15 2 R Y
FEI L, R A BRI BURRE RV T SSR K
RUMHT, RHOTESE (2012) %EH 8 FhIERAL, F-01
RIPE  L iR R o 1 E SR (2013 ) S 25 SR 3R,
MBI RAE TR IS E 1) 6 Fr SSR FE K AU, F-01
ARSI AY, XSRS RIT, RV S I
PERREAAY SSR 3 K1 S B —Fpsh 248 1k

Runno—Paurson 25 (2016) XtZ b e W1 &4
BRI PEA TACBC LA SSR JEN AU SE , &Rk
2 X BN [R) SE B AR P ik, SR 3 R ARl
ZFAk. Rekad % (2017 ) i#id SSR bRicdsr#r. =&
PR R Bty 2 e U () I 2, X BRT 7% B ) I P LS
X BRI R T R G0, G5 ARRIIARRACHL
TR BT X 7 AP 3 SSR LA I 25 5. Guo 45

(2010) WL ACHEA , [A] TEEFEIAY | miDNA Bf%

RUFN RGS7 $8 8L 530, & B [ Hb X ) Eh 5 i
JEEI AR R R R e L S AL E A 25 57

Fe FE BN Th 4% G R A multi-locus J& R 7Y
RIS o ARG B Sl BRIV TAS 8 S e 1A
A B Hk, I PCR-RFLP J5 4 il SSR A5
TCIE R VLA T B9 TR 1Y mtDNA FLf Al
FISSR FERHY; 5=, FIFH miDNA Af% 81l SSR
FE PRI R o A e VT8 E A% M %8995 TR 1) muti—locus
FERAL 2, AL 5 muti-locus F R 7Y (1
FEICR . DUR B S0 s TR A AR s B A 5%
FEL RS M TS 1) B VA SR LA
1 MRlERE
1.1 HilEHREERE

2015 ~ 2017 4, TESRILA SR, %%
AT MR T A TS R XORAE HAT AR
PR BRI BN EE I Fr, R S DI RLZ 0.5
em R, 1 70% ARG (08 7 IH 3, Fs
R KR Ja e Bt 22 58, JETE R P 1
TR ECER L, A FIZEIRK, 3 R
=, 19 CHBEEEFRA TR 4~ 6d,

PR TR R 20% T BAE s 7 AL

PEREFRIE (CIREZPTFIERAE DS, 2010 ),
12 SREBBRENZERENE

22 P TR (13000 5 SR RGP IRe 5 3R, il 20% 2
Tt BAE SRS . BEPRIEE R A1CDN-3085 H A ),
A2 (TBC-3 #i[E ) STk miss e, SREHbr
HER MR FRNAF AR B DF 2305 AL A2 ARifE RS
IR TR, BUFZ RN 3 em, B35, FPHEKE
FME 3K, 19 CHEEREFE 14d, 1ERREE T L
VRS AAN B P2 AR DN A RFI RS A2 5
HERRRZ BRI T, H'S5 A1 bRUERREIAS =
A BPAT, BRI R R AL SCECAY; AHS,
B A2 SCHCH #5752 AShRERR AR B0 A IR AT
H A B AT A 54, WA AR HF R,
1.3 DNA i2EX

5 F5 ) T Wk 2 b 2] 209% 3 ik T BRI B o Sk
o, RERRTE R 3 ML, 19 °CEEREEEFRAA h R
14 d 247, HIGERRIEARW T2 ERyksy, 3%
A 1.5 mL EP 4, -20 C F#A7EH T DNA BY4EHL
%2 Goodwin 25 (11992) Y EHEHGEKZH DNA
1.4 DSHRERRZFE mtDNA BEZNE
141 3% A3 5 ¥ ik 2 LR 1KDNA H
£ #4% B7 (9 PCR-RFLP )5 ¥ £ % Guiffith Fl
Shaw (1998) 19 J5 k. 5l ¥ J¥ §: P2: F2:
5 - TTCCCTTTGTCCTCTACCCAT-3", R2:
5" -TTACGGCGGTTTAGCACATACA-3' ; P4: F4.
5' “-TGGTCATCCAGAGGTTTATGTT-3' , R4: 5 -
CCGATACCGATACCAGCACCAA-3' . FiF 1519
AETAY TR () BOERAFSR. PCRY”
Bk ZFIFRF 2% Zhang 25 (2006 ) BT,
1.42 Btk 2 B9 R BEICR FAZ R DGR
& (AETAY TR (L) BMhaRAR ) P25l
Y38 7 Befdi ] Msp 1Y), P4 5190434 R Bl ]
EcoR 1H§Y], BEVIAZR N 50 wL: BEEW™=9) 10
wLl, Buffer5 wL, Enzyme 1 wL, ddH,0 #ME 2 50
w Lo WEMR 37 CoKIE 3 he BBV ) 51R
My IR A, SR 1.5% BNt i sl pkAGiml, e
AR A A
1.5 DHERZRRE SSR EEENE
151 SSR3| % A9l 5 ¥ 1k 2 DB E
Wi 9% % SSR K& X B il 73 AR #fE 2 % Knapova
Al Gisi (2002) 09 J . 51 % JF % Pi4B:
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F: 5 ~AAAATAAAGCCTTTGGTTA-3", R:
5" ~GCAAGCGAGGTTTGTAGATT-3" ; Pi4G:
F: 5 ~CGCTGTGTGGATGACAAGTA-3", R:
5" “TCGACCTGACATACGAGCTA-3' , SSR 4 # &
AP HWRFSE TR (2013) A5,

152 BAEbsI e aanl Y R 5 [E
RFLY Loading Buffer 15, 95 CZEVE 10 min, §7
B 12% ()75 PR SR VN I T e BRE S R DK, R
guft,, FHEE R R G4 ( Gene Company Limited
GBOX-CHEMI-XRQ ).

2 HR5H

21 SREBBFREASTS

2015 ~ 2017 4EAERIE VLA I /R I . afkThi
FIFEFEIG AR 2% HAR B 7 IX MR8 1 126 Hk
CHREMREI R R (R 1).

x1 ERTIHDIREJEBREFEHKER

RAAEY SRAEHLIX PRRARL
2015 FEFFMEIR 16
2tk 2
WA IKIEE 4
2016 24k 26
IR 6
2017 24k, 35
FEFIEIR 37

22 DREMRBRREZERESH

T ST VT4 SR AR 43 B Y 126 Bk 545 1 8 o
HERP IR T 3R, AL, A2 FMAF
RUTR PR 430 o5 T 4 5 R iR SR 88.19% . 6.3 9% Al
5.6%. MWRELMG TR TR, 2015 4 REM
22 BRI, LU EH AL R A2 2 Fpagfc A, H
W, 21 BREE AR N AL SSACAL (95.5% ), AN 1 4R
S A2 ZZ LT (4.5% ). 2016 4P R AE 19 32 R A
R IR 3 A sg A, Horp 26 Bk A1 SZ LAY
Hitk (813% ), 4 ¥k A2 B (12.5% ), 24k A
B (6.2% ), 2017 4EFL 3 BI 408 T 72 BRTABK,
3RREE N A2 SR (4.29% ), 5 BN A&
(6.9% ), HAx 64 BRIEE A A1 SCHLAY (88.9% ),
FULATIL, E BRI ORI, 540 2 10
A1 SZECRL T & e HAT 25 53

MR X M 25 R, I IR T R & 4
BRI N AT (100% ), 46T RS BT

FRRIL S 3 Pl A, 56 Bk A1 S B AU Rk
(88.9% ), St A A2 ZEELARIBA#E (7.9% ), 2 Bk
HHBRER (3.2% ). F7M KT RIS B
PRALIE AL, A2 T BRI 3 R, 20 51k 46 B
(86.8% ). 2tk (3.8% ) 5k (9.4% ). LLL45
RN, WHRIET DS =X 5 HA 2 DR
FE 77 XA U REIR B A B AUAR X B— 4% HiLIX 22 [1]
ANFIZEBCRL T A AT B R 22
2.3 D EMERE mtDNA BERISH
NPT RSB 126 F ChAS MG 20 T T
PRILSE 5 T a Al a 2 F miDNA BAF55 Hidr 104
BRBRE T a A5 (82.5% ), 22 METERE NI a Baf
B (17.5% ) WREFM 0 Hrai R R, 2015 4F
W Y 22 BREE R, 2EI05E 19 AR1T a B Y TR
PR (86.4% ), 3 #hAla FAFHIE L (13.6% ). 2016
AEOr B SR 32 BRERRR T, 24 BRONTT a SR R
(75.0% ), HAx 8 Bk Mla HAEAITE R (25.0% )o
2017 4R350y 72 BRI, 11 #RoT a BRAS AL TR IR
(15.3% ), 61 Ml a FAFHIEERE (84.7% ), 2015
AEITYEE AR AT a BAAERY L B s o
MORAEHL X M5 R BN, WA IR T REE 5
AR R AT a A58 (100% ), 24T/ E5 Y 63
PR, % Hla fillla 2 FEARERL, 4350
158k (23.8% ) M1 48 kK (76.2% ). F757 MR i 4%
JEM) 53 BREAET, 46 BRI a HA5HY (86.8% ), 7
BT a A5R (13.2% ), AT WLIG /REET S48 8 &
77X miDNA BB — K b X 44 S G A T
AN mtDNA SAE AL b7 F G EAA P B 22 5
24 SHEEMRERE SSR EEES T
X PR IT AR SRAE AT B 126 AR S B RE N T
BRI T SSR JER RIS, LMt 7 Pk R A
4y 9 N F-01, F=02, F-03. F-05. F-06. D-02
1 G-02, FHorp F-01 5 DA A bk 2 55 0 i 98 ik
(77.8% ), F-05 FLF Ky 12 £k (9.5% ), F-03 %
RIRERAR R 7 Bk (5.5% ), D-02 FEHRRIGPE R 4 bk
(32% ), F-06 FEHRIEEHR A 3 1k (24% ), F-02
FEPIAIAN G-02 BEPRIAL RIS H 1 #k (0.89% ).
MR FFE (F 1), 2015 45585 E R
22 BRERRH, LU I 3 FREENRL, 43518 F-01,
F-05 Fll F-03, 2016 4F3Ye e i 5 FpE A, 235
4 FOL, F02, FO3, FO5., D02, H: i F-01 3 [H #Y
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HRIBL

BIRE 24 £ (75.0%), 5 Hemr. 2017 4R35
6 FPELPRI A, n] UL IR VT AR ThAS SRS PR SSR 3k
I 2 REPEBAERS TN, F—01 JEPB A A3 RE PR Y
SARE] F-01 FEF AL 5 HeBilfrfE 25 (B 1),

[ F-01 [0 F-02 [MF-03 M F-05
B D-02 [J F-06 A G-02

100 Rz
o1 1;:) |
9.1 :
80 | 6.2 ([
S 3.1 —
3 :
puY
4 60
[
81.8 75.0
40t
=4
7]
o
20 -
I I I
2015 2016 2017

GEv
B1 REFMHEDRBBRERFE SSR ZEREXE

MREEHGRF (K 2), B/RETRESE
AR R F-01 A1 D-02 2 FpSE[RIRY, 2350 5 % E
SR 90.09% F1 10.0% . AT RS B I
Pk SSR BRI L, £ 78, Hrp F-01 2K A 47
PR (74.6% ), 5 iRm . SR AREE e 5 Fh
SSR BEPHAY (& 2 ),

OF-01 O F-02 [MF-03 M F-05
B D-02 [0 F-06 A G-02

100 L6E= 1y 19Eg Lo
32
95 113
80 5
< 6.3 [[L 16
R
puY
o 60
&
74.6 77.4
= 40
o
un
[9p]

20

B2 REMREDELEFRERFE SSR BFRXR

25 S EMRERE multi-locus EEE ST

ARG miDNA FLAERUFT SSR SRR, 2015~2017
AR PRIE VLA SR AR 73 B9 1Y B R R R 3 52 9 A multi-
locus FEHFA (3 2), PLFEIFERAIL A multi-locus A
FEPIRY . Horr 2015 4R AR 73 B A4 B 4% I 2 i T
FEU e H 4 FF multi-locus JE R L, 2016 4F 3% 5
H 7 F multi-locus FEH A, HA multi-locus F ZE A
B 2016 4F7r B A AR B 2017 AR3L4E
H 8 FpELRIAY . Multi-locus H R B HT multi-locus 1

®2 ERIHASBNIRIBREFREREFN S multi-locus BEEBST

multiclocus FE[FE KA (5 ) AEHE AL — I
2015 2016 2017 Al A2 AER SRREL

A 15 (68.2% ) 18 (56.3% ) 49 (68.1%) 69 6 7 82

B 3 (13.6%) 6 (18.8%) 7 (9.6% ) 15 1 0 16

C 2(9.1%) 4 (12.5% ) 6 (83%) 12 0 0 12

D 2(9.1%) 1(3.1%) 2 (2.8%) 4 1 0 5

E 0(0) 1(3.1%) 1(1.4%) 2 0 0 2

F 0(0) 1(3.1%) 0(0) 1 0 0 1

G 0(0) 1(31%) 3 (42%) 4 0 0 4

H 0(0) 0(0) 3 (4.2%) 3 0 0 3

I 0(0) 0(0) 1(1.4%) 1 0 0 1

H:A—la, F-01;B—la, F-01;C—Ila, F-05;D—Ila, F-03;E—la, F-03;F—la, F-02;G—Ila, D-02;H—la, F-06;1—Ia, G-02;

ESGE
BLRALHAE 2017 4E53 B IR P T L. Multi-locus
BERIRY Z REVE S AR I R de

M 3 TR Y, PR RAE 73 B R TR RS
SE 3 PRI, 2R AT oRAE 7 B A R R L 4
O Fp LRI AL, H T multi-locus F Al multi-locus 1 &
PRIAMAE AT . 5555 R R TSR A2 0 B Y BT
e 7 R R, R T A AR

DX EL BB G e R S R B B Oy R (R 3),

24 bR multi-locus & K] 78U F1AS fir AU 245 |
multi—locus FEPR YRy A i PRI Y f18) 445 22 0 2 i ] L
SRR AL, A2 FIHFHY, HEHAD B AR
T D [ S RS R AL AT T A2,
HALFD multi-locus 3 PR 7 Y T5 4% 2012000 T 22 B
RIH R AL,

— 6] —
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®3 ERITIHASBHERIBEFREREMEK S multi-locus EEZS1

. ) AR T (L) LRI
multi-locus J&[A 7 — —
AR AT FEFI KT Al A2 AEH SRR ARAL
A 8 (80.0% ) 38 (60.3% ) 36 (67.9%) 67 8 5 82
B 1 (10.0% ) 10 (15.8%) 4 (7.5%) 14 1 0 15
C 0(0) 6 (9.5%) 6 (11.3%) 12 0 0 12
D 0(0) 2 (32%) 4(7.5%) 4 2 0 6
E 0(0) 1(1.6%) 1(1.9%) 2 0 0 2
F 0(0) 1(1.6%) 0(0) 1 0 0 1
G 1 (10.0% ) 2(32%) 1(1.9%) 4 0 0 4
H 0(0) 2 (3.2%) 1(1.9%) 3 0 0 3
I 0(0) 1(1.6%) 0(0) 1 0 0 1

3 GRSHR

31 DREMEREZERE

LR BN RS e DA BRI
— N ANEOR E B, 2012 ~ 2013 4F DhAR MGG
fEERE RN E &4, RAEJSRETT B e,
DR EfEE (EPRXITA, 2016 ),

FEE (2012) XF 2009 4FE7E B g T4 R A )
BRI T A FC ARG, 245 S R B S ae TR AR 2R AL
AR, FRHEAE (2015) BFSE A FL, 2011 ~2012
SEERRITA IR, S BEEE | FFH/Rn
LI A5 b 2 B i A2 AT A T 44 T W 8 i TR AR
2011 4F A2 =g B 2 o 4 I P P 1Y) 23.08%; 2012 4F:
o7 N TR PR Y 30%. I IEET UL, ORI A
W25 TR S LAY AR %, fH 2014 4R J5 A R e
V1A THRS s B S e A T R /b . AR
BT 2015 ~ 2017 AR 7E SR e VT Sh B8 2 3 77 X R S 47
B R P UEA T RS LTI, PSR R B
B R BUATOR B AR I . AR AR b i & B IR
T A AL SCECRI R, ZHARTTRIST IR AR T
I3 Fhag By, AT 5 2 AN HLIXCARLE, PR RTE
T B MR P S LB . — X — 2518 550
HEAE (2015) MIBFRAERAEEA —2, [FmT it 22
AT RNFE S8 IR T S48 8 7 A AT Re AR A E A T
BA, I B E EENN T 1Y e Z AR A
=1k,
3.2 DHEBREFE mDNA B{ERI70 SSR EFE

T S ED B B I TR B LA Y, TR G
PR R HEATIRGE, IR S e e B R
WA, AR I X 2015 ~ 2017 4E7E BB R VT4 B 4%
B ORI DS B E R AT T mtDNA FRLA

RUME, S ila Fllla PAAPEAAEHY . Hop ) Ta B
FERRARAEEAAY, 5kEZPT4E (2015) RYBFR S,
R—2, HEARKHNb HAEBER, W, A5
XFIEPE A HEA T SSR BRI, 5264 (2015)
Xt 2012 ~ 2014 4 2p VT4 Sy 5 S HERE M 1A SSR %k
PRI 5 25 SRAT LE S HEOB 1 B A R F—-06 JE A
W, NABAEGY B, 2017 4F SR Jp V148 W I B
SSR BERIBIH S E 5, MR IX 7 08, 224k
T SR IX 1Y Eh P B T SSR JEPRI I T &2
Ktk
3.3 DREFBRGFE multi-locus EEE

I % SE I E 5 TR 1Y 22 LAY AT multi-locus 2
PRI, Xof ER A S I 2 0 T 1 2 I BRI R AU R A T 3%
BT, AR, 2017 4E7E R IT A RES
A 2SR T multi-locus FERI AR 22, UiHA SR IpYT
E Lo ey N AP RO S S - Y S
Br, AT RAE SN B I B LR T multi-locus
FER AR N FEE . A S multi-locus FERIFIZES
M e R, multi-locus A 3 R Y . multi-locus
B JE A AV multi-locus D 3 KA 5 38 Tl YA AH ¢
£, HAR multi-locus BE[AHL 5 5 BCARIAOC

Wey 7R V5 TIT 2% B8 38 2 7 DX B % S I 5 i T
multi-locus JE R R ZFEERCAG, iR IZHBIX HhR 25
W S22 TR ot A S AR R TR B, T2 A TR AR Y Eh 4%
SEL W 22 95 TR multi—locus FE N Y iz 22, R BLIZHL IX
LA BN TR A BB 25 T R e . Ak
Ui, 2015 ~ 2017 4ERIETTA K P 37 X A
R RFARZE G 4%, AT B e
MIBHIAH R TPk . 2] a2 e la 5
AWM IE L, ARIZH DRI sE X B S
BN 1 WA
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Analysis of Mating Type and Multi-locus Genotypes of Phytophthora infestans

Collected from Heilongjiang Province

ZHANG Xuan-zhe, HAN Xiao—xu, GUO Yan-jin, LI Lu, LI Yuan-yuan
( School of Agriculture, Northeast Agricultural University, Harbin 150030, Heilongjiang, China )

Abstract: A total of 126 Phytophthora infestans isolates were collected from Harbin, Suihua and Qiqgihar

Cities of Heilongjiang Province from 2015 to 2017. Analysis on their mating types, mtDNA haplotypes, SSR

genotypes and multi—locus genotypes were carried out. The results indicated that 3 mating types of A1, A2 and
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self—fertility were found in 126 strains isolated, accounting for 88.1%, 6.3% and 5.6% of the total isolates,

respectively. Two mtDNA haplotypes, | a and Il a, were identified, accounting for 17.5% and 82.5% of the total
number of isolates, respectively. Seven SSR genotypes, F-01, F-02, F-03, F-05, F-06, D-03 and G-02,
were identified from 126 isolates tested. Among them, the F-01 genotype ( 77.8% ) was dominant genotype.

A total of 9 multi-locus genotypes were identified by systematic analysis of P. infestans, and the multi-locus

genotype A (65.1% ) was the dominant genotype found in Heilongjiang Province. These results indicated that from

2015 to 2017, the population structure of P. infestans in Heilongjiang Province was very complicated year by year.

And the population structure of P. infestans in the Suihua City was the most complex.

Key words: Phytophthora infestans; Mating type; mtDNA haplotype; SSR genotype; Multi—-locus

genotype



