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A A HRAR R 9 A VCG2B VCG4B #2 VCG4A = AN Fx 5 Ao Bf, L A ARECH 5] A 1.2 16 4k 5 453X
29 MR MR T A B — 0 2 5 A I AR A MAT1-2-1 B A, BX 69 29 ¥k K T 464 ) 3 Mk A 3%
o N A — F 0 E 5, P NCP-1 H 4k 89 8% /1 3%, R 45 40 4 83.33; Mo NWS-5 B #k 69 5% 7
BRI A 1085 RRA A F R BERG FHRBEALEELE 2R VCGIB A ik
FHERE N RS, FHREIEHA 67.18; £k 4 VCB2B & B4k, T3 mth #5 5 4 42.50, 7 VCG4A
A E MR 175, T mitE 884U 20.54,
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Identification of the vegetative compatibility groups (VCGs), races, mating types,
and pathogenicity differentiation of pathogenic bacteria of potato Verticillium wilt

Zhao Xiaojun Zhang Jian Zhang Gui Zhang Yuanyuan Zhou Hongyou Zhao Jun’

(Department of Agronomy, Inner Mongolia Agricultural University, Huhhot 0100138,

Inner Mongolia Autonomous Region, China)

Abstract: In order to clarify the genetic variation and pathogenicity differentiation in the pathogenic
bacteria of potato Verticillium wilt, 29 strains were isolated from diseased samples which were collected
from different potato fields in Inner Mongolia and their surrounding areas, and then the VCG types,
physiological races, mating types and pathogenicity differentiation were measured and the pathogenici-
ty of all tested strains was studied by using root-drenching method. The results showed that 29 strains
could be divided into three VCGs, namely VCG2B (11 strains), VCG4B (two strains), and VCG4A (16
strains), which were identified as Race 2 and MAT1-2-1. There were significant differences among the
tested strains, and the pathogenicity of NCP-1 strain was the highest, with a disease index of 83.33; the
pathogenicity of NWS-5 strain was the lowest, with a disease index of 10.85. There was significant dif-
ference between the pathogenicity of the three VCGs, and the pathogenicity of VCG4B was the highest,
with an average disease index of 67.18, followed by VCG2B group, with an average disease index of
42.50, and the lowest pathogenicity was observed in VCG4A , with an average disease index of 20.54.
Key words: potato Verticillium wilt; vegetative compatibility groups (VCGs); physiological race; mat-
ing type; pathogenicity differentiation
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Tl S 0 OPR L AR Bl B | 2 R
WAL Verticillium dahliae 51 1) SR + {4 Ffe b 4%
YA O e PR HL X ) 2 40 A . 1944 4F
TS ST SR B AR TR [ U )1 & A (22,
2003 ) ; Bifi 5 120 AR TTAL | 5 RGBT A 4 X A 4k
KA. AR AR R A AR YR, B
AR DA E R S Y & AR H 85N, = Ak
B8R 20%~30%, fE 5 7T ik 50% LA b (5K AL
2004)

H B SRR (vegetative compatibility groups,
VCGs) J& 48 B 1R 5 97 b 22 Wl i B 22 7 4 f il &
FHE AR AE — R R 1 A AR 1 BE T L BB I
WM TR Y SR 2% OC 2R (R PR SR, 2002) , R il
G THZ A PR 090 i PR A 3R i A BN
WAL AR 7 2 [8] X R B 5T (Joaquim & Rowe, 1990) .
F AT, PR R PSR AR 5 SR i T S8 AR L 2
ORI R TR 1Y 4 B R AHE(VCG1~VCG4 BY)
Je—B B VCGAA F1 VCGAB BY, H &A1= 8] 13
i S — 2 22 57 (Joaquim & Rowe, 1990; Straus-
baugh, 1993) . BFFE45 KM, >k A AN [FAF 0 KN
SR DA TR R TR A3 S AN IR R SR R R, A0 M A
JIE P I L 3 28 380 114 T 6 A TR AR R T VC G2 A
(Elena, 2000) , AL SE U 44 2 |- 73 B A0 K i e b
B kK £ 8 T VCG4 B (Omer et al., 2000) , L 3E
] el 25 A8 0 b 43 8 B %) K T e A R bR R
VCG1 #(Chen, 1994) , I\ 3& [ i F 4 Je S A= 35
ST BB 22 BRI AR B R R T, VCG2A B 21 Bk,
{1 Bk & VCG2B i (Iglesias-Garcia et al., 2013), [#
A S KINEE R VOG BRI BFFE A A CHRGE ,
TG T (2000) AL 532315 219 19 BR K
AR, 17 ¥kh VCG2 B AV 2 8k VCGT Y
S (2014) M In) H 28 B4 245 20104 120 BRI S
FewE, BN 3 E IR MR, i VCG1  VCG2
VCG3 B4 0 0 89 1 AN 7Kk o TN AE A 1R 1Y) 5 57 5%
IR 55993 i B (R B0 ) B2 VB A — 2 X &R,
Daayf et al.(1995)BFFT45 SRR, 455 VCGT AU
4 HR TR B 4238 R ik R ER AR I 48 0 O VCG2 Al
VCG4 B 9 BRIA R AR R T M B B AR , 3 57 A
AT RE 5 AR AL V5 - R AR Y B R 20w ) 22
S TR

Az 3N R D R A B AR BN ) — A4 2
o Az B /NP AR AL BB A 2 WL 5 1A 3 A% A2 S e
J& . Vallad et al.(2006) i 57 25 5 F W, SR IR T4 %
TR 50 %) RS T 0 TR AR A A 2 A A B NRR Y 44k o

Usami et al.(2012) fl Gurung et al. (2014)/F & T 15
12 5 A BUINRP R AR S 5 1, O HOR R oK e
SRR AR B/ INFI I S50 o R E IR SERE 5, Usa-
mi et al.(2007)%F H F i L2 B A5 B 25 #R K46
R T T AR A o 128008 1S A3
Filv, LA R 2 5 A B/NFD ; Short et al. (2014) M
T EE R o AR RN KR A bR £ 2R 245
A 3Nl ; Maruthachalam et al. (2010) MARAE (3%
PRI BB KN FE AL R R RTR A AR 1 51245
AEFR IR PR R T A B K T e R A B
/NP AEOCHRIE -

B A= B/ INFP AL | — B0 B A2 28 79 A5 Tk o i) 42
RN T BRI A% AR S o 7 RE R AH TR
Hh PR A AU ) R e PR SR R LAY oG i)
H IR i 5 R B 45 5 A M S AR DG HE IR Y
%215 (Metzenberg & Glass, 1990) ., KHUNFSAL F R &
TR, & —FEA MAT1-1-1 HIMAT1-2-1
W A 22 e 7Y ) S5 % T A L (Usami et al., 2012) o
TR 2 RS R R AT A AR, AT 4
WIHEATAE MATI-1F1 MATI1-2 22t 3£ K (Usami et al.,
2007 ; Maruthachalam et al.,2010; Shortet al., 2014 ),
PRI, 38 o 22 S DR 1 e 3 i 5 | 40 Pl 2 o KN
WRHFEAACE A, Atallah et al. (2010) BF 5T 45 R %
W1, N SE R A= 3 13 245 3 1Y K fe A A i
H, MAT1-1-1 32 BC R AR BT o 09 e A 30% , H:
42 70% T Bk ) MAT1-2-1 32 BE U ; Usami et al.
(2009)WFFE 45 SR I, NI BRAURIIG -1 53 2515
F) 61 KRR FE AL T, 5 MR MAT1-1-1 58 B Y,
H 4% 56 ¥R ¥ MAT1-2-1 22 i 8 ; Gurung et al.
(2014) W7 A5 SRR W], WA 7 B A5 20 1 K fe
K, 99% KRS A MAT1-2-1 28 B

NS FIA DX T R R 202 i i = f
FE RO TR E B0 A AN R A TR
FHEEE R A 7 St T 55 48 S A (A5 Eh 48 S B 2
&4 B 35N . BIL, A58 R L PR o5 A 2
JE PR BR VA DA R 0 A S/ VR 5 e 28458 FH 5 1400 5 %
DXL % S 3 b T A8 S5 R 0 B AT 1R 5 7 SR RN
A= B INF A R ASTC Y 5 X6 Th A4 B 6 R AN [R] B
PR UL AN R385 56 AR 0 B9 1 o Ae i Tt 9%, DA
IRz X B R N B TR B S B A

1 #R57TE

1.1 ##
MR ) R GRRR « 4% 25 8 20 I TR Pl Y 5%
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Ol KA R Az Be b A B gt . pBhialing 29 Bk
LR E RIS AS R A R0 T 2013 4E 1201448 1
KB IL WA S 348 (X)) 1 428 55 1
Peo WNSEE BIR IX R 3 23 bR 44 5 KN e
R TERE, Sk Tl 1Rk 5 225 T 16 Bk LR AN
TR 2 6K VB PRERN E 4 Bk s SRR T 5757 R R
TR B 2k Eh 4% 25 IR SR A oA ik s AT L4 9K
I HERAE 2 4 R D38 BRI A AR Rk . VCG T
MR EZS AR R 1A (2A (2B (4A (4B 3 i A2 i
SRR TR AR AR s 5304 A BN 36 5 il T Y
15 A= BH/INRI AR R SR I A8 A JR2 12 5
A= B/ INRR X R B R DVDs26 F fif 22 FUBR T AR K2
Bart Thomma #2285 8 S Rl o 2% 2 i
B, NFE T IEFA R,

BE SR AL . I RS 4 7 B 318 (potato dextrose
agar, PDA) K323k : 5 7 T8 22200 g A5 4 5 20 g
TR KT 15 g 2218 7K 1 000 mL ; R £ (water agar
chlorate, WAC) B 575 . S FRAH 50 g A5 0.2 g it
JIE# 20 g 7518 /K 1 000 mL; ¥ [ 3¢ (Czapek-Dox
agar, CDA) R5 32 5L - il RN 2 g BEIR A 80 1 g it
MREE0.5 g AL 0.5 g BRREE 0.01 g Fi A HE 30 g
ek 15 g 2218 7K 1 000 mL; & A2k (chlorate
nitrite, CO) 35 35 5t . CDA 32 35 e R AR BR &,
INAEAEFREN 0.5 g; 7 UK 85 2% (chlorate hypoxan-
thine, CH) 1577 5 : CDA By 7R B PRI AR B # , n
AW IR 0.2 g5 22 Bk 3 57 5k« 2 Bk 4 28 1Rk
J5 5323 300 mL ) FURH, & KR 40 min.

T K AL %S+ 10 x Tag Buffer, dNTPs | Tag i .
Maker DL2000, KA AEALRH (AL 50) A BRA 7] 5 H
BRI R E oAl TC-25H PCR 1AW, bt
M H B R DY Y-12 SERE LKA, b5 7S
— i #%) " ; UVP Biospectrum 310 Manual Platform #
AR RS, 2E UVP A H] .

1.2 ik
12,1 DAZE K WSAHE R ARG Lo g

NS BIG X GRIETLAE AL R A
29 R B 8 1IN 6 A T AR 422 b B 75 A8 s R Ak
WAC [, 8 T 24°CHHIURFE IR A PG H 57 3 d, WS TR
AR . PRI T 375 W TRT Vs X S5l ) AT e o 2
CDA $5 575 [ IGFRORAE , RIS 26 Ik 1) FH Sk i 724
ZAF A (nitratenon-utilizing mutant, Nit) . 435/ %F Nit
AR S CDA (CO K CH #5373 I, 24°C HR I
Kig% 3 d AR 2 AR R 3 R R 38 B AN R A KA
LA 2 IS TN 0 R TR Nt 58 A8 (4 g 28 780 56 7 A o

T 7E CH F1 CO K 37 3 1B BURUAE  22 1 7 CDA
Ri g gk BRI iR A TR 22 1 58 A8 (AR SR Nit1 5 (Y
£ CH 55735 1Y slUSUAE 1R 24, i #E CO Ml CDA K5
eI AR B T 22 1 3R AR TR NitM (U
CO }i 2k U U A TR 22, 1T 7E CH Al CDA 3557
B ARIU TR T 22 ) AR R R N3,
122 LAZ XKW AVCGH sym| £
PRI T R 11 Nt B NTEM T8 58 728 0K 55 bR o T
PRAYNitM 5 Nit] BIZRARRAE CDA K553 I T 24°C
N AT EAMEC R R 3R, B Nit] xNitM 5 NitMxNitl ,
5 IR 7 d 5 WG RRIN B R 8 A8 AR B A M T T AR
RAMRRA ARG 5 R AR AR AR B A
R R 5 AR AARTE TR 22 42 il b e S A T 22 1
TR, 0 WA 00 B P 5 A PR R B T[] — 1> 21
B2 JR AR SR AR
123 LA E R WA E A Frfe AR o) %8
W Eh S ORI Ae A T 4 A 3] PDA S5 55 5L T
3R 7 dJERIHUR 22, R BT 7S bk = H 8 (cet-
yltrimethyl ammonium bromide, CTAB) 7 1 Bt 1t i
PR DNA (Stewart & Via, 1993) . D Jg it
FIH KA AT 15 AR BN 5 4 2 5 A 3N |
Y \MAT1-1-1 LAY S | ) FTMAT1-2-1 SRR A1 5 [ )
XX R 1T PCRY ™ . 1 S AEBUNFI SR
vdrl (5" -TGAAGTAGCCGATAGCTTTCTTGCCCG-
3" ) 1 vdr2 (5" -TGTCTGGATTAATCGCCGCAAG -
GACG-3") ;2 5 A/ N 519178 vd2F (5" -ACTTA-
ACGAAAGCATGCGC-3" ) fll vd2R (5’ -CTTGACT-
TGCCGGCTCC-3" ) ; MAT1-1-1 A2 i U5 4 Hy AlIf3
(5" -CGATCGCGATATCGGCAAGG-3" ) fl MAT 1 1r
(5'-CAGTCAGATCCAACCTGCTGGCC-3" ) ; MA-
T1-2-1 22 B #1514 - HMG21f (5" - CGGCCGC -
CCAATTCGTACATCC-3" ) F1MAT21r (5" -CTAGC-
CTTCCATGCCATTAGTAGCC -3’ ) (Usami et al.,
2007; Short et al.,2014) , 25 uL PCR W/ 1A % : H,O
19 pL. 10 x Tag Buffer 2.5 pL. 2.5 mmol/L dNTPs
1.25 L. 10 pmol/L 5 [4#0.5 uL.2.5 UL Tag i 0.25 pL.
TR DNA 1 pL, PCR I 2544 : 94°CHIAE M 5 min;
94°CAEM: 45 5,38 k45 s(1 S HU/NFhS [ #1254
/NS [ AR G 5331 h 59°C AT 58°C , MAT 1 -
1-1 Fl MAT1-2-1 38 it B 51 41 /938 IR 34 R
57°C), 72°CIEAH 45 5,35 M FR 3 72°CHEfH 10 min,
PCR Y3471 1 1% B R WEBE R rL VKA I . 1-52E
HONF G Y 2 5 A HNFR S 4 MATL-1-1 Fl
MAT1-2-1 52 BB 5| 997 55 H 0 v Be RN 5351 ok
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600,256,600 1300 bp, T 5| ZFCIL 5t B A 1
BB ARARAFE M.
124 LAZKWABAHE IR ) a2

W I 20 B B 44 2 DR TN 48 A TR TR R 0 )
T PDA #5552 4535 2 A, TG TR K ik 147 7% 3%
AT, P PRI A B K B I 22 kG R 2, 24°CTF
3R 10 do HITJCHR /K gk 22 Bk 97 0k i il 20 A ok
IELABSAFIIX TR 7 A FF 0 R sk H4iohR
B B A0 TR R L 2 1< 1074N/L, %5

P28 S5 E SR EHZEYI A 3 cm*3 cmx 3 cm
i ZEIR (e, ] 75% WK ¥ 3 2 min, FH TG TR 7K o
B 3~5 UK, P B PR B A T AE IR (R
R 1:1) CEHAR N 15 em SR 13 em (S FRER
T A AR K B 10~15 em = e B Hae ik
FHIER/K PSR A SR EE S 1x 1071~/ L 1Y 43 A= 46
W, 5296 30 min B JE AR IR BB JC R 1
BERLUARIE A1) (HRE R 15 em (&N 13 cm
B SRR ARG ACH X IR, BRI AR B 41
A NIRBCE 2N ER R 30 d A SR
FELRR B9 & 9 1% 0, IF 4% BB 43 2 b 1fE (Alkher et al.,
2009) i i RIRAEH o 43 PARIE : 0 9 - gk , A Ak
F TCRRER RSB 5 1 9 Al AR I SRR &%, <1%
FASFEREAR 52 9% - 40% FE AR I R IARER , 19%~20%
M ARG SEREAR 5 3 9 AR I e RIARER , 21%~35%
R A FEREIR 5 4 9 AR PRI R SR IAR SR, 36%~70%
Py A BEREAR 5 5 9 AR e R ILARER , 71%~100%
R ARFEAEAR o R IRA TR TR AL M =
100x X (£5-Z0 oA PARER D) / G A BB
R PARERAE) , TERA R AR AR 1 T T A T
gt
1.3 ZES

K SAS 9.0 A4 #1788 52 11, I Duncan
POBT S M 225004 T 22 5 W B PR AG 0

2 HER55H

2.1 SHRERMBHEERTEAFE

29 PRI BB TN FE A AT R AR AL 2 315 4>
RN, HHAHHRREBEGE AN F 7~15102Z
], Nitl BIRAMEE H B2, 7y 2984~ , 1 S AR 1A L
E0HY 94.6% ; NitM BRI ZE AR AARKC R 174, T & L6l o

5.4% ; KO E R Nit3 BIZRAMA(F 1),
22 DREAMRBEEVCGEMERE

R IR T R A T 2 A8 AR T ] b o TR AR 5 8 AR
RO A 5 SR Y 29 MR TS SR I e R
K143 M 3 SEFIRE, B VCG2B . VCG4A 1 VCG4B,
Hrp 95 VCGAA BRI B e %2, i 168k, FIF
07 LR 55.2% , F 253 TS FIA X B IRIT
B PIAL s % E S VCG2B B B MRAA 11 kR, FIF
o P AR 0 LR 37.9% , F BT AE N 520 B
A DX 2 22 ZARTI PRI AR T R AR 8 B DA
W5 AR XK EL b sk FZ O iskdb B %
K VCGAB BRI TR AA 2 8k, It i Fe i 6.9%
FEAMRAEN S H IR DX AL S T35 S A 5 24 5%
TSI IR A AT . SR A NS FIR XY 23 Bk
Ftkrh, VCG2B . VCG4A FlI VCGAB BRIBERE 514 9.
TURI3 032k H B Ie VT4 1Y 2 BRE RIS VCGAA Y,
K FHALA RS 10 1 SCELR 2 BREE AR KL B 2 Bk
BEIRE 251  VCGAA FI VCG2B 8, FH] VCG4A 1Y
SRS IR X BB 3 b X S8 BN AR A B 1Y)
REFEMBE(E ),
2.3 DRERWRHEEEENNTEENEE

I FH R A e A T A 3 VRS | 0% T At ik
HEFTAE B/ INVRE RE |, 29 MR ARSI RED 1S Hh 5 2 SR
{4 B /NFh DVDs26 A [F] (9717 4 (256 bp) , Atk 1
e Ry 2 S A BN (1) o

FIH 514 HMG21f/MAT2 11 X} A ks gk ik
fTPCR Y14, Yy fEd 15 300 bp K/ A B, 1T Al
B4 AI3/MAT 1 R VR ET T PCR Y™ 5 16
600 bp A3 FATAn] 25717 , P IL , 5 2 361 29 R
SR AR T BRI O B — S e A, B MAT1-2-1
HI(E2),
2.4 DHZRMEHEFEERHNE

K F NS R XSS IR AT ST 1 SR B Y
BEIENCP-1, BUw F1 500 , Hom i 850k 83.33 5 MR
H NS H A X B /AU A B jE NWS-5, 2L
I 18R 55, HOR RS R RN 10.85 5 LA LK TR AR 1)
BRI T HZ A (F2). VCG4AB B #E AU 5L
W, RS RS 67.18, R b VCG2B
RIBRR , - E05 15 5 50h 42.50, VCGAA T AR A EL
S 1A%, B R FE R 20.54 (13) .
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R1 9HERBAMERAFHRRER  REGLBIMEFFMEERR

Table 1 The information of collection sites, mutant types and VCGs for 29 strains of potato Verticillium dahliae

T ikkge F728 KU Mutant number %?iigﬁ*
Collection site Isolate code N1 NitM 4% Sum compat%b111ty group
BRTA IR &2z E Yian County HQY-1 9 0 9 VCG4A
Heilongjiang Province Qiqihar City el E Keshan County HQK-1 12 1 13 VCG4A
WS IR £33k K77 Damao Banner NBD-1 6 2 8 VCG4B
Inner Mongolia Baotou City
Autonomous Region & %48A7T1 I Zhuozishan County  NWZ-1 8 0 8 VCG4A
Ulanchap City 215 NWX-1 12 0 12 VCG4A
Xinghe County NWX-2 10 0 10 VCG4A
b7l B NWH-1 11 0 11 VCG2B
Huade County NWH-2 11 2 13 VCG2B
PYF T NWS-1 13 0 13 VCG4A
Siziwang Banner NWS-2 14 0 14 VCG2B
NWS-3 7 0 7 VCG4A
NWS-4 10 1 11 VCG2B
NWS-5 12 0 12 VCG4A
SN IR AL L NCP-1 12 3 15 VCG4B
Qahar Right Front Banner
G IR AT S AL NCB-1 10 1 11 VCG2B
Chahar Right Middle Banner
S IR A S e NCT-1 12 0 12 VCG2B
Qahar Right Middle Banner
TR NWD-1 11 0 11 VCG4A
Shangdu County NWD-2 7 1 8 VCG4A
UL Liangcheng County  NWL-1 11 0 11 VCG4A
WA R T FIHkE Helin County NHH-1 10 3 13 VCG4A
Hohhot City #J11 8- Wuchuan County NHW-2 9 0 9 VCG2B
BRI E NXZ-1 12 2 14 VCG4A
Xilingol League Zhenglan Banner NXZ-2 9 0 9 VCG2B
NXZ-3 11 0 11 VCG2B
Z &5 Duolun County NXD-1 6 1 7 VCG4A
bE By [ & 4ak i SLE HS-1 10 0 10 VCG4A
Hebei Province Zhangjiakou Shangyi County HS-2 9 0 9 VCG4A
City AL HZ-1 13 0 13 VCG2B
Zhangbei County HZ-2 11 0 11 VCG2B
bp M - JR2 DVDs26 HQY-1 HQK-1 NBD-1 NWZ-1 NWX-1 NWX-2 NWH-1 NWH-2 NWS-1 NWS-2 NWS-3

1000
750 ; 15 A /NRR
500 Race 1

500
250 25 TN
100 Race 2
bp
1000
750 15 AR /Nl
Race 1

500

500 1 i
250 ' 2B TN
100 Race 2

bp — JR2 DVDs26 NXZ-2 NXZ-3 NXD-1 HS-1 HS-2 HzZ-1 HZ:ZV .
1000 ‘ : o 0 .
750 ‘ VS AEE N
500 Race 1
500 3 * rida
250 B :  2BEEUN
100 e Race 2

E1 29t BREFAMEKERRER NP PCREEER
Fig. 1 The identification result of race types for 29 strains of potato Verticillium dahliae by PCR
M: DL2000; —: i %f [ ; JR2: 1 5 A= B/NF R ; DVDs26: 2 58 BN #F ; e o8 KR @ik, M.
DL2000; —: negative control; +: positive control; JR2: the isolate of race 1; DVDs26: isolate of race 2; the others are strains of

Verticillium dahliae.
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bp M - JR2 DVDs26 HQY-1 HQK-1 NBD-1 NWZ-1 NWX-1 NWX-2 NWH-1 NWH-2 NWS-1 NWS-2 NWS-3
1000 B
——

ggg — MATI-1-1
500 —

250 — —-————-——----—ﬁgﬂﬁﬁ;z1
]OO —— -2=

bp M - JR2 DVDs26 NWS-4 NWS-5 NCP-1 NCB-1 NCT-1 NWD-1NWD-2 NWL-1 NHH-1 NHW-1 NXZ-1
e B A1
750 A—

500 S MATI-1-1
500 — A2
250 — -—----—---,--mn-z-l
100~

bp M - JR2 DVDs26 NXZ-2 NXZ-3 NXD-1 HS-1 HS-2 HZ-1 HZz-2
1 000 — RHLE-1
750 — MATI1-1-1
500 s

500 w— -
250 m— —_— e —— —_— — — ﬁﬂ%zi
100

B2 29 DRBAMBKE HKZAEA PCRETE
Fig. 2 The identification result of mating types for 29 strains of potato Verticillium dahliae by PCR
M: DL2000; —: % ; JR2: 15 2E BUNF B K ; DVDs26: 2 5 A= BR/INER I Bk 5 e B0 I B A i ik . M

DL2000; —: negative control; +: positive control; JR2: the isolate of race 1; DVDs26: isolate of race 2; the others are strains of

Verticillium dahliae.

R2 VHEREAMERARRBRAMWESER

Table 2 Measurement of the pathogenicity for 29 strains of potato Verticillium dahliae

R AR RS WAL RS T REL
Strain code Disease index Strain code Disease index Strain code Disease index
HQY-1 17.51+£2.34 mn NWS-3 21.97+2.08 ijk NWL-1 15.78+2.91 n
HQK-1 20.97+1.87 jk NWS-4 39.31+1.52d NXZ-1 20.57+1.82 kl
NBD-1 63.34+2.54 b NWS-5 10.85+2.13 p NXZ-2 42.85+2.13 ¢
NWZ-1 27.5442.55 g NCP-1 83.33+2.45a NXZ-3 40.60+2.48 d
NWX-1 22.9142.67 ij NCB-1 40.20+3.66 d NXD-1 13.73+£2.17 o
NWX-2 18.64+3.65 Im NCT-1 40.17+2.83 d HS-1 25.06+1.55h
NWH-1 21.20+1.83 jk NWD-1 27.92+1.87 g HS-2 20.25+3.42 kl
NWH-2 37.18+3.98 ¢ NWD-2 20.40+2.98 ki HZ-1 34.30+1.96 f
NWS-1 23.92+2.81 hi NHH-1 20.52+1.97 kl HZ-2 41.23+2.60 cd

NWS-2 41.23+3.10 cd NHW-2 37.52+1.73 ¢

FRBE P B R bR E S . ANTR] FHEE 3R 42 Duncan FGHT 2 B 22 146 56 7E P<0.05 7K SF-22 53+ 2.3 . Data are mean=SD.

Different letters indicate significant difference at £<0.05 level by Duncan’s new multiple range test.

*
§ 80 b
ﬁ o—
£ ¢
2
g 20 [ I
H_E 0 1 1
VCG4A  VCG4B  VCG2B
BRI ERE

Type of vegetative compatibility group
B3 3FDREJFAMEREEFFMEFNBRNNESER
Fig. 3 Measurement of the pathogenicity of three VCGs of
potato Verticillium dahliae
(& AR o T B bR 22 . AR 7 B3R 7R 4 Duncan
T B TR IR AE P<0.05 /K225 3 . Data are meant
SD. Different letters indicate significant difference at P<0.05

level by Duncan’s new multiple range test.
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(Joaquim & Rowe, 1990) ; [fij EAN ] %7 3 KN FR AL 1
NitM 222 /R [ i 22 1055 ) NitM 28 284 BT o L 451]
{7115 45% (Chen, 1994) . A[R] i 261058 1, NitM 28
AR L ) 2 SR, LR PR AT R 1 7 A A L R At
R AT F R

A REKI] 298K A NS AR X DL &
JE1 320 i DXAS [) SR A b o5 ) 45 S TN R A AT R
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