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Table 1 Origin of 26 Verticillium dahliae isolates and their characteristics
S I B IRt ko W 2o )y
Isolates Place of origin M orphological character Source Virulence
g 2B . rh R AR B B AR AT ST )
AY 3 Gray-black . X
Anyang Henan Cotton Research Institute, CAAS Medium
AN AEHR o
XSAY ) 2 Black )
Changshu Jiangsu Department of Agronomy, NAU Medium
ORI K 2975 [ w1 ) AR s
3089-7 ] B/ Black/white )
Disease nursery of NAU Department of Agronomy, NAU Medium
TR A AL 27 B¢ 57 Il TR AR BE R OR3P 050 rh4d
BP2 X KR Gray-black . . .
Disease nursery of JAAS Institute of Plant Protection, JAAS Medium
i EE R s Black RN R AE R IR AP & o
I ac
U rum chi Xinjiang Department of Plant Protection, NAU Medium
i B AT A whit B AR R 2RI R I R BS
e
U rumchiXinjiang Department of Plant Protection, NAU W eak
AR5 [l AEHRK e
D JCB ) ¥ /E Black/white -
Disease nursery of NAU Department of Agronomy, NAU Defoliating
T3 . LIV AL 22 e R R4 0T 5T P AL
D Jc4 A M /1] Black/w hite _ e -
Changshu Jiangsu Institute of Plant Protection, JAAS Defoliating
. YL ) TLIR AL 22 e i A R 37 0T 5T BT 2 04
) jc4l . M/ Black/white . . o
Changshu Jiangsu Institute of Plant Protection, JAAS Defoliating
1.5 Pl . _ R AR R 2 A R A R A 212,140
VD8 . #/F Black/white ) o
Nantong Jiangsu Department of Plant Protection, NAU Defoliating
LE 33 3 . KR s
XS4 A M/ Black/white -
Changshu Jiangsu Department of Agronomy, NAU Defoliating
eSS R AR A R R B 2 12.14)
T9 /1 Black/w hite ‘ e
USA Department of Plant Protection, NAU  Defoliating
T3 . AR e
XS6 , M /F Black/w hite -
Changshu Jiangsu Department of Agronomy, NAU Defoliating
YL . EREEPIS LN
XS7 . /11 Black/white j: .
Changshu Jiangsu Department of Agronomy, NAU Defoliating
Herpflh K 2 - RN AE R IR AP & i @.12)
VD326 WK G ray-black ) )
HAU Department of Plant P rotection, NAU Medium
Wbz ™ ) oh R VR e R A R A BIE 5T G
VD25 ) /1 Black/white ) ) )
Chengan Hebei Institute of Plant Protection, CAAS Medium
Ly LTI Black o AR M A B R (R 5 B 5 @12
~ Bla
Liaoyang Liaoning ¢ Institute of Plant Protection, CAAS Medium
VD67 BrEE AT T KH/H o [ AR M A B R O 7 BT 5 i )
Shihezi Xinjiang G ray-w h ite/w h ite Institute of Plant Protection, CAAS Medium
DU ISR ) B AR 2= R R I R i G.12)
VD404 ) 1 W hite ) )
Shehong Sichuan Department of Plant Protection, NAU Medium

D JeB B 14 BRRE WK B Tear & Jca AN E H

JCB is separated from an infestated plant w ith JC4, JC4l is spore different from that of JC4 isolate
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Table 2 Cotton varieties and their sources

R A kU G

Code Variety Source Notice

ROl 50312 DN Changshu Jiangsu

RO2 5014 e PR B A AR 5T Cotton Research Institute, CAAS

RO3 f 7124 Hai7l24 YL AN RIEBEL AR BT Institute of Industrial Crop, JAAS  CK

RO4 5009 AR BRI ST T Cotton Research Institute, CAAS

ROS 5024 o 22 I s R 9T ;n;ti:;ute of Genetics, Academ ia

RO6 1L 4278 Liao 4278 cp I PR B A AR 5T Cotton Research Institute, CAAS

RO7 12 Zhongm iansuol2 T EARML A} B Ha AL 5T BT Cotton Research Institute, CAAS CK

R08 ALBA PHYES Spain ] ]

ROO 5027 o 22 I s R 9T ;n;ti:;ute of Genetics, Academ ia

R10 Gratac LitpZiZR Spain

RI1  Cremalll VEHEF Spain

R12 il 16 Xiangmian 16 i Changshu Jiangsu )

RI3  89-R308 o B2 e g A% 5T T ;“;tlcl;ute of Genetics, - Academ i

R14 1L 4086 Liao4086 PR A A2 BE AR AR BT T T Cotton Research Institute, CAAS

R15 M 5105 NAU 5105 RO K 2 Nanjing Agricultural University

S16  J5i12 Sumian NO.12 Y NN Taicang Jiangsu CK
1.2 ik

PSR 19 AN F A B R PR 0 S 00 1 I, RO AT B AR R v 1 A SR A QA
Ee L DA ANES I 7 e 7 C I AN S = 7 S I EbU s o RV Y M S OB R (O R T e
R BRI 0 A B AU — B v, A KT ppa Hi9R3E EKTTSE
BOFE AL B Czapek’ s WARIIRIE R, 25°C IR TR 8~ 10d, RV Al ATl 1 i
BEATHERY. B 16 DRRAEA PR 15 AU AR, FER U I 2 A, BORRTI 1 AN
KEASPUR A FFASH B2 BRRRERY, EATHUIESREE 2 KLU E, o bRl B Ac#s. lie A
(S Xt B2 100% BORARAT H (108 Bk, EB0R T 16 ARl R TR IE A
16 AR 16 A ORR, A RE— AN dh R AR S AR R — SR B, Bl 22K H s 0,4
JBLER, T 0. 3% WL 2 1 RBTFIRAEE 1 4h, W15 FRARAL, #0560 R AT B, R50
FE AR I R AE RS (0 R el 3t E3E4T, M@ 7. Sem H IR H 1, EMETRE] 2 11 O
I, B A A2 URL IS b I BRI, RE BRI P 4290 107d/m 1 20 A A 1 BT 20m 1. 4%
Toft i A8 TR R i ORI, RERBRK, DRFE— e M LAIA R0,

2 HIRY5 0

AHTFCE M 1995 AL wUIIF T NTAE B B AEAT A bt Bl L 105 1204k, 5K b A A 2
b PR B — TR AR AUV 54T 0 B, Ay, FETT 3 4RI AR -, 1998 #R7E [ —HICH
HREAT IR, LM S 14d ZEATHIRRIA, 35d ZEAWTHIE R, 45d ZE A IS RUE, DU A
VT P AR A3 A, LS BE TR 2 I BRI, 43 Bbr v S OB K Y 45005 ik 19 AR EER
T e AP R R AL 3. 3 IO 4 RS £ MK A AR a5 O Ss
RIEAMIMEL vD2s Afiidw i, AR, SR S 2%, ML PR vDs . Jc4
SN BRI, (R AR TS B SR (R i B REIR. PO Bt R 03 X T AT R BR A AT — 5
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Pk, (RO 7 i Y B AR R P ks 2 T AR A, PR n URRE R 03 [ FE S ET N B IR
R R 5 S, K e A A1 B R R 2k I R A i B N EEACHEAA. RO1 X IT R
AR A0 BILT098 BR0S , 1K 5 12 i P FE S0 XYL 4 8 BT AR T BRI (el Bl AR 75, X oo
ZR B MR UE — MBI PIE. R12 RS KITFE M RAPD 20 #THE, H oP0O002
S 1. 2kb DNA A B2 BIME R12 BB, FH 0P0002 5144 185 i) 4R H 30
1. 2kb DNA J7 B, 1% 5 BT R AL s B0 ) i #k b 5 300 ) A7 Gl 2 SR BB I By,
R12 FESET BT AR AR 00, SR 3 TR IR IV P 3590 Fa ok 5, sc4 R Jc41 2300k
31. 2 F 35,9, I AHIE, 1fi ICB A 44. 5, tb Jc4 Fl JC41 “FIMH & 32. 6% . KETHCH B &4
LB M E )R e, LU 15 211G 55 10 J5 R ik — AR

3 16 RN 19 ANRRERIT. BRI

Table 3 Resistance and susceptibility expression of 16 varieties to 19 isolates(Disease indexes)

i
ROl RO2 RO3 RO4 RO5 RO6 RO7 RO8 RO9 RIO RIl1 RI2 RI3 RI14 RI5 SI6 A
verage

VD8 10.7 9.1 36.1 19.4 32.7 22.5 50.0 21.9 20.0 44.4 20.4 82.5 66.7 67.5 50.5 72.9 39.2

T9 0 20.0 36.1 22.1 75.0 60.0 36.4 57.7 84.4 47.7 57.5 52.3 80.0 27.8 100 85.4 52.6
JCB 21.9 37.5 42.2 47.2 45.8 41.7 69.4 44.1 25.0 35.0 26.2 63.9 50.0 57.5 31.3 72.9 44.5
jc4 4.2 18.8 41.1 25.0 22.2 16.7 43.8 50.0 29.2 57.5 20.0 50.0 10.7 40.0 37.5 32.5 31.2

JjC41 25.0 6.8 43.213.9 20.5 20.8 22.7 33.3 50.0 80.0 4.2 62.5 41.7 43.2 62.5 44.4 3595

XS4 25.0 50.0 57.7 67.5 71.9 90.0 85.7 50.0 75.0 80.0 78.1 75.0 58.3 87.5 88.9 958 71.0

XS6 28.1 56.3 48.1 51.9 70.5 55.6 56.8 64.3 85.7 53.1 100 100 62.5 100 86.1 100 69.9

XS7 6.3 58.3 40.7 70.5 65.4 47.2 72.9 60.9 75.0 83.3 66.7 60.7 72.7 84.6 55.6 84.1 62.8

AY 7.1 2.1 21.7 6.8 0 17.325.019.6 39.3 0 21.3 5.8 2.8 32.7 56.3 43.2 18.8

XSAY 0 20.5 30.1 26.8 44.2 36.1 26.8 43.2 46.4 31.3 67.6 37.5 78.1 44.2 65.0 57.1 40.9

3089-7 0 22.531.2 59.4 68.2 30.6 35.0 60.7 60.7 55 58.3 62.5 60.4 650 79.2 O91.1 52. 4

X 0 41 88 6.8 0 0 8.3 14.3 0 10.0 26.9 2.8 8.0 7.5 45.8 52.1 12.2
XJ4 7.5 0 0 1.9 6.3 0 0 8.3 0 3.8 26.5 0 3.1 0 3.6 50.0 6.9
BP2 7.1 26.6 15.3 16.7 14.6 29.2 7.7 44.6 19.4 41.7 47.7 5.6 50.0 25.0 50.0 50.0 28.2

VD326 9.4 20.0 25.0 30.6 19.2 58.3 52.3 36.0 27.5 30.6 33.3 20.8 50.0 68.8 25.0 54.2 35.1
VD25 10.7 47.2 29.4 58.3 79.5 60.0 100 68.7 71.4 83.3 68.2 92.5 44.2 89.6 100 90.0 68.3
VD67 6.3 7.5 15.410.0 16.1 46.4 7.5 58.3 31.3 75.0 75.0 20.8 60.0 50.0 85.0 91.1 41.0
LY 0 17.3 45 9.4 15.4 54.2 4.2 32.1 28.1 31.8 8.3 30.4 60.7 10.4 30.0 46.4 24. 0
VD404 5.0 9.4 17.7 11.1 29.2 33.3 23.1 22.529.2 0 50.0 32.7 21.5 40.0 42.9 44.4 25.17

\lii/}J

Average

9.22 2.3 28.6 29.2 36.7 37.9 38.3 41.6 42.0 44.3 45.1 45.2 46.4 49.5 57.6 66.2 40.0

2.1 VR PYRBR I E0% 11501k
X 3K 4 S RELW], Ro2 AT RO4 78T I BB AR b R I A — B 4, %) xs4.
XS6.XS7 KILE K, X jcB TR I &, X RES JeB MUK )18 vD8. T9 . IC4.
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Jc41 SEREHAT L, JCB.JC4.JC41. VDS 7E R11 _RIAHRIIEUN ). BRikZ 4, R05.R06.
RO8.R09 X} VD8 FRILME, X T9 RIS, fi R14 WILFAHKR, X vD8 RV, X T9 &
I, MR 4 & 1B LT ] LRI b —28, 38 3 TR i Fa 2 B, YR 1c4 1 JeB 3
I ) B BORSE iy, (A IEA S DX, ANECR 1eB Rilorh—2K, i B BAr#, # 8 Mk
B FR( XS4.XS6.XS7.T9.JCB. JC4.JC41.VD8) 70 3 2K, nJLIFEK 4 kREKRIX 8 MK
W20 BRI S0 0 AR 2328, TR A AR s R A FH Vi R pRT R s AL R Bt 8
ANV I B BRI B0 204 BB HH TR 95 5 T 22 S, AELAE P0G ot B R i 2R R R ) HS IR
955 1B AS XIS LR A 2, T LAXER 3 FR IR s A e e g — D4 gl m, ek
L ithesyy S W N TR

a8 ARG 8 AN v T R R K R B

Table 4 Corresponding expression of 8 varieties to 8 severly defoliating isolates

XS4 XS6 XS7 T9 VD8 JCB jc4 jC41
RO4 S S S T T S T T
R02 S S S T R T T R
RI1 S S S S T T T R
R14 S S S T S S S S
RO6 S S S S T S T T
ROS S S S S T S T T
R09 S S S S T T T S
RO8 S S S S T S S T

2 Type 1 1 1 2 3 3 3 3

R: YUl Resistant; S: /BN Susceptible; T: {9 Tolerant. F[A The same as bellow

2.2 ARVE B RAR B0 1)1k

R15 J& 1994~ 1995 SV IR RN BFA BERY TR 7T BT %5 0 A skt 25 2295 1) il &,
M 3 AT LUE H, BRXT X 14 R PUAh, ML E WS 2 A B % R R AR
BB RR T, R 2 1 S BRI EUE ) ARG, 3R 3 T 7 AN REVE Y B bk
XJ4.XJ1.AY.VD404.VD326.LY .BP2 7 16 NatFl L3495 45, /N TR560H 19 AN
e 16 A LINZES - T RFTR (40. 0), X 7 MR R 45 R WK 5. ik s
() 4 ANFili Lt RS 7 AN AT AR AP TR 86 3 RRR IR, v LRI ok 7 AN AEER N, iR
5 ATLUE H, 7 AP IR ARHERR T 3 B2 —— s, i FH 40vs s8ams Sl Pk B e, B AR
B /IN T 1K) 0 s FEE T A B R SR 1, X TR I B AR R AR 3 AN Y
SR, KR 5 T TP B it R S Bl i AR R — A S, BRI A IR R 1 %00 B
A2, 0K I A BT /ISP ) R e B 5 B B B e
3 Whie

Flor(1935) & H 135 PR XS I PRI Hh s S A G5 A i 2 19, R4 it P ks s 1 3
IR b R St P ot R B R AR NP ASSE AN ©0, 36 3 B R R AN D S 0, JEAN S
SRR EAS BEAR eI R, IR0 0 100 20K o R BTHEAT T AN BURI R ER, K IIX L A
RAFIVFEAR M REIE, TL7 75 LT 5B 22 /0 #0852 21K W 5o A% e 1A= G, (R R R AEAE T
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Table 5 Corresponding expression of 4 varieties to 7 nondefoliating isolates

XJ4 X AY VD404 VD326 LY BP2
R15 R S S S T T N
R14 R R T S S R T
R13 R R R T S S S
R10 R R R R T T N
A BN
1 2 3 4 5 6 7

Physiologic strain No.

BHULR, 20 M B P AR e BHAL 71T, U A AR BLAEIR SO IR ST, X ALLT- 2
ANFK I AR R RAE A FIRRAE db R AR 2RI ZE 52, VF 2 2B W KIS R 7E AR e
a0 75 70 A ORI, AATTRIT R 23 IR 5k L 58 3 R EUR RIS A A LS, RIEAS
7] 25385 Ehy 1 T A5 FH £ it P AR T, P RS A I Tl B AR ) (g 8 2 v o200 [t 5K
A8 VLS R A R AT 0 0 0 B R IR 2 e g S DA A B0 e SR ) TR AR —— Bk
VG 2% BH BT AE RS, 00T 1) B P A i, S AL RN TR, A1 A G S e ST
7R DX B 0 Ji b B SR I A, 19l TN TR R Ay, JLEUR il e R, vp2s Wik
ERPEEER N, AARK LR, T EAF dh A IS0 R DU R 225+, vD2s
W A SR B 1. I IR LSRR AT RELS Flor 3 DRGSR DR 22t A 5%, BIUAN[R] TR A AR [R] FY
T LN (av ) FIBEVEIEIN (vir), AR BUAT A POR L. ] A S8 E00 ) 1 B pRiE % 2
AMRAE SRS, T AE SO ) RIS RN B, A e FSREUN ) R R IR RE R AR R
B0 )R AR R B SR 0 )RR IR R TR, MASCHIR K 2 ROk, IX
Ffrn] REPEAZAT 1.
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Pathogenic ity Differentiation o f
Verticillium dahline on Cotton Varieties

Zhou Zhaohua', Zhang Tianzhen', Pan Jiaju', Chen Zhaoxia', Jiang W eim in’
('Department of Agronomy, Nanjing Agricultural University, N anjing 210095;
*Nanjing Agricultural T raining School)

Abstract. In the defoliating group, 8 defoliating isolates were for the first time divided
into three categories: strong pathogenic ( XS4 as the representative), medium w ith
inclination to strong pathogenic (T9 as the representative) and medium pathogenic (VDS
as the representative) according to the comprehensive pathogenic expression of 8
defoliating isolates on the upland varieties R02, R04, RO5, RO06, R08, R09, R1l and
R14. The defoliating isolate VD8 originated from Nantong of Jiangsu province was
efficiently identified from the defoliating isolate T9 originated from USA in the light of
resistance identification on varieties such as R05, R06, R08, R09, RI11 and R14. In non-
defoliating group, by utilizing upland varieties such as R15, R14, RI3 and R10 for
identification , it might be identified that the pathogenic genes in 7 isolates XJ4, XIJI,
AY, VD404, VD326, LY, BP2 were different from each other and m ight be named as
races No. 1 to No. 7 respectively. ROl was resistant or tolerant to all the isolates used in
the experiments especially the defoliating isolates. R12 might has a specific function in
identification of strong pathogenic isolates.

Key words: Cotton; Verticillum w ilt; Verticilium dahliae; Pathogenicity



