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L7 - 38.0um)DHENICE YD, Fhoodhofikcs
DTHERI 2 T OFEANBEE s,

BRI 5 LR BERERN S, CMI V. albo-atrum
&V. dahliae l3TER T HIKRIADIERES Z U513k
HIiT B A EHOFTEIC X O RIS EEDIATEES T & A

WL, HASMOEEYD &% S h i 20k
LG 2 AUIBWTOMI V. dahlise \=—39 % 2 &0

oM AT T,
-2 EEMHE
Isaac33.30 L WV, albo-atrum, V. daklice i
TEAE 5 & Wl SRS o Rlisc L, o
FRANEME 2 12 0 FLA e B OB Sl A IR 12,
MEE S UHE
CME V. albo-atrum B LUV, dahliae,
Ry O S LA 260 (51 38 AL,

EHOHTE

/hl_ -Q’

-

B G v — LICB I AW EBIC L DG L, 3
Wi Hall and Ly 522 200, B 3 mO R E S
WEAR 2R AT, ey cIsaMEsREs > H
BAiE L, MECARIREOEERRA B L7, Hall
and LyH: iL DS IRD E B D TH S, 73— 2 (K
EBHTRFELTY vy ho—2) 30g, KNOy 3 g,
Mg804+ TH20 0.5 ¢, ZnS04° 7TH200.5m9, MnSO4
s HyG0.5mg, CuSO4=5Hz0 0. 16mg, NaasMoO4 -+ 2
H20 10mg, KH:PO4 19, KoHPO4 0.9 g, K18
g, BHK1 L,

i #

BERECEESOET

CMI V. albo-atrum % X UHIEENE: = b ’\"”ﬁ f\lM
LE 1031l , i T & & O A ETR Mnn
S LR 2RO S B0 Th D, e H>04LE
L CMI V. albo-atrum 20.0~22.5°C, LE103

‘j/)/l




WREUR RSB s

H516%7(1983)

BER HEEMOBBERELEZSOLE

BLBHZOOVEZ 5 HEHE (m

[ 73 B oE R E B # O pH Lo NN
25C 30°C 5.5 7 5 8.5 Ja—x 4y hu—2 ’/‘)4’”/
LE 103 61 26 62 55 53 35 48 32
LE 832 55 23 63 65 54 49 68 54
LE 911 59 23 55 54 50 46 63 49
SM 012 31 15 57 53 51 29 38 47
SM 021 58 23 74 73 69 50 64 49
SM 821 65 19 72 69 59 60 62 52
SM 931 62 16 63 60 58 53 56 55
CA 1 73 19 74 69 69 65 66 55
ST 1 57 24 66 67 64 51 69 52
BP 1 43 8 43 47 44 36 37 25
BP 2 44 8 42 42 43 46 45 36
BP 3 31 9 48 44 42 49 49 39
RS 1 39 i1 39 39 39 20 20 19
FC 1 52 9 64 56 58 35 56 55
PV 1 53 16 69 63 58 47 61 52
HE 6 62 21 27 25 25 32 47 32
HM 1 47 20 54 49 47 53 67 56
AC 203 56 23 59 54 60 29 56 37
AC 408 57 22 60 55 51 51 65 52
cv 1 65 15 71 64 62 51 61 51
CM 208 51 11 54 50 49 53 59 42
SV 1 63 20 57 95 55 51 65 54
Pl 1 62 27 65 62 61 62 64 51
PJ 2 61 19 54 50 50 50 61 49
PN 1 65 18 63 56 56 59 62 48
Vn* 63 51 59 60 62 b2 53 40
IMI 144 086a** 66 31 62 64 66 8 48 0
IMI 172 746*** 54 0 72 71 71 56 61 55

*Verticillium nigrescens, **V. dahlige, =*xV. albo-atrum.

22.5~25.0°CT& » oo {RIRMNA T AL (2T Bk
Eb 4~ 9 CUTTH -7, CMI V.albo-atrumiiLE
103 LB UARIRM T — i BRI CH » 1. RE
EHIRAREECMI V. albo-atrum 30°CAHE, LE 103
0CH532.5°CORMITH D, 30CIKBIT 54 HICERF
ZEEMRD Shic (BRRE—T ),

0TCILB T WL HAEFICL DEMOEIA RS 18
BUIEE S R(EMDTH D, CMIL V. albo-atrum OBE,
CICBOTHZ HYAFRE > K@D ST, BERER
FIDROD 7 ¢ 75 A R RO FREABIE L 20
A TH 7o —F, CMI V. dahlice % & DIHANEH
- D OINE U/ 25BRE 12 30°Ci B0 T b IR R £
D DEFTBRD Hivtc,

1k, HEELERD IR 2 h 2 h O @ ic
BoTb B TS -7,

BHOKEAF V BELEAZSOEE

INOHCI# 703 NaOH AR W pHE. 5, 7.5, 8

[+

VBRI L 7B TR Ui SEERESREES

B B

-y

(%m

b #(1hk)

V.nigrescens

\
[TV .deblice

B2R

Verticillium albo-atrum (1M1 172 T46),
V. dahliae (LE 103) #$ K U'V. nigrescens
(Vo) LRI ZEERELHEZSOERE



BRiE -

KORT EBY, HHIOKEA + VBERLIEZHIEE
DFENE L, T BRI~ E DM D SNIP o T,
1%, pH5.5~85 Mic B W CTRIBEDEZERIRIICEE
FERERBEINLDL T,
REROBHEHIBEZSOEH
BEMORERAE 7 va—2E ik 7va—230¢ /1

KOG RIRE A HE L, ERERREIR (4
fib KRTLBOTHD, CMI V. debliaelt BHTD
BHERELERPRESN, KEKOEE Y v b o — 25N
RehEH B LCRIRBERBRIFTH O, 7va— iR
MTRE, 7)) YEMXTREZ D EFIRD LN
112 CMI V albo -atrum DS RFRFEOFEIC L 5
B 5 AEBORE/NE <, ENEMID IR L 7 2681
TH—EDHRIPRD ONIEh T, i, THROEK
DHE, RRBORBIC & 2RI RIERIRTLIC B E 7L %
BHEHEINIL - T,

BEEEICHET 5 HBE R SCMI V.albo-atrum V.
dahliae 1$ 30°CIR BV 5 E % 5 EF I K O IRMECHBIET
B &R s, EINAHO SRR, SoMah
T 25K 30°CIC B W T A RIRE/S L TCMI Vidahliae
E—B U1z, F12, Isanc33, 30 OFR L i O5HE
IKFEA X VIBEL L UEERBRBORRIAERIC D
THBPLPTED» -,

3 % =

Verticillium albo-atrum (318794 Reinke und Ber-
thold 7 LD Yy A4 =ED & HWHEOREH &
LCadsEife, 19134, #'Y 7 &L o HMWHHELEE
U7 Klebahn 52) (3, A5 BB OB & B E D V. albo-
atrum VR SRS A S SRR T B A4,
BEOV. albo-atrum D 5 HE-FHELERIZ 48" A B BHA
BNHEFRICED LN ORARIE L, Thaid
Verticillium dahlice Klebahnd &% Uiz, UL, V.
dahliae %8 5 HEPIC OO TERII ARSI EE S
N, —MiCa - NOPFRHILY. daklice LRI,
KEIFREOREEIL V. dahlice % V. albo-atrumi= 5
HBIEE L ot WO Reinke und Berth-
old DEEH L Ao RBA 4 5 108 & RO RS
RHEIWE DR 707 Reinke und Berthold
T3 V. albo-atrum OWIRE AL (B35 -a
~C), BDESIHBL T 5, THFHABPOMOR
JROEMU -G EERE, EEOMBOMEABES D, &
WicHz -~ R, YA (lorulds )10 HA B, BEINE

T BHo

-73

b MEBES © SHEICHT AP

ROPEIEET A, BREMIPIOES LOREEE
DRSO D (Zellhaufen) HE U5, THAREA
TEHERRIEROBEDOERIL £ - /2 {BEs RS,
B AR O D L BEEROBS I L > TOALE L TY
%0 ChoBaEtflRs LU z0om
(Zellhaufen) ZAROKIRGEE LTHBEEL, ch ok
IREE% (Dauermycelien)id il A KB O BRI AEL
23U THE (Sclerotien) E#HLES L, Reinke
und Berthold (3 8&E %% Dauermycelien & FFTF,
ZOHWY (Zellhaufen) % Sclerotien E#RL7zk 9 i
Bbnzh, @FEREAT L SR L THEBSh TG
Vo —7, Klebahn 523 V. dakliae DIKIRKT 505
B R L (405 —a, b I##%(Sclero-
tienid H—BDROMlaD thIFic L 0B Eh 5 ) & ioH
Lo
AEBREEOSEICRB O THRE S 07z Verticillium 5
HIREEA ORI BT A7cDICEIBL, V. daklice
% V. albo~atrum O E 3 537BD Commonwealth
Mycological Instituted» > ZNZFNDEBELIA L,
JERES K R A LB L, 2 0%, CM I
V. albo-atrum, V. dahliae [WCKIRIKDIZEE, 4T
WOTIRS L OB0°CYLRICB D 28 % 5 DEFICE L
EROH DT EoMERIN, R ORI BB
BLTHICTHORILELDEBL SN $7,
CMI V. albo-atrumD T BRI V. albo-atrum CEE
T % Reinke und Berthold DFZE#EICHESL, CM 1

'V. dahliaeldV. dahlice i B9 5 Klebahn ® Bt & &

—d B, LT, Verticillium albo-atrum Reinke
et Berthold® kU Verticillium dahlice Klebahn &
EHIEHREEL NS,

PLEDOEREEG S FOHWcESE, BbhHicBNT
V. dahliae % V. albo-atrum O RFE & 457 & %248
KU, WBOBBNEELXRO I AL L,

Verticillium albo-atrum Reinke et Berthold
ARHZIEE L 2B EOKERADA CH b,
AT EAI I B E T 5,
0CPLEDERTHEITTERLN,

Verticillium dehliae Klebahn

KIEAEG R L DB S NI EM TS 2,

b SATRHEEOTEGELE,

¢ 30°CTHY
Isaac 33,36) Smith 85) %5 J ¥ Schnathorst 823 V.,
dabliaeffi 5 bHwTE { ORBEAD S

a
b

C

a

albo-atrum, V.



AU SRS PR

B AR LS, FRSIEIC X D RO REE A
THbo

IR DTZREICBE L, AHRIAL LI\ TV, albo-
atrum |3 KRB DA AT L, V.dahliae 3% A T2,
§ 5o V. albo-atrum O KR IRFEREEMICE L,
RO EW S Op SERIZICE N & O, RBANTCEE
LIcbDE TEIRE LUK S SickW0TEicEs i
OMGHc X DMk E NS G311, BIIIES it
[V. albo~atrum O UK AR 3 EROMEEBH 3 < MTH
P ITARE B &b A, COREUL WA
Lahind b, FE U OmaE (RIV-—-5,
PR 598 OFEMALHIIAED (240 L A8 b OV, dahlice
BT U LRBBREN, V. abo-atrum O 8 &1k

IN

A B EFHRIGUET AP LB DT R

V. albo-atrumDiiys

NIz, i, AL F 3
OISR EE S i, WIRMICEE LB IAR T
NIRRT B e B s (R 8), 23113 [sa-

ac 33 Dimycelial specks £ 723 mycelial knots&Fi

2 3B Verticillium albo-atrum RENKE et BERTHOLD

DB
1~4 FrwbEL 7@ 10sm), 1k
B, 2 0 . 3 A TAN DS,
4 B

& Bermorp (1879) OB o#i L
b BHGHILAR oD AUE

5 Remks

a, ¢ NSO B,
Hi

#i1655(1983)

LI KIBESRDERERTH D, V. daklice DB F -
7o B AT EEREIC I DEBIERTE S (KK
—4). Reinke und Berthold 7O kiRikicBEd 530
i X UHEHIOR S vk Keimende Dauerzellen(f
35 —a) FIRICKIREAOESEE L U2 DRIER
WA 6O MM N5, V.dehliae DFEIE (mic-
rosclerotia) i BRI & & Q4 2 HUA O BRI
DHFICE DERE S, B~ R, K& X 40-80x%
30— 60emEYEOME F - 3HETH 2 GEAR 1),
DAETHOIAICE U, Smith85) & V. albo-atrum
B BRE, KUTHRARICE ORMBE B4 501t L,
V. dahlice@ By& /DB, /NUTRRBBOTH L L%
R D MAILAE & LTHITO S, AHBRIC 50T CMI
V. albo-atrum &L CMI V. dabliae 8 LU BURER
PE b= FOEEFEMEL E 103 O9ETRZ I S i/,
INUTH -7, UL, GHETHOIBE S XUREE
HESESEMC L 0BT 5 L, SETIRER IS
T AHGEOHEDOACHBOBIEEE UHA L, ¥

B4 Verticillium dahliae KLEBAHN (OIEEE

I1~4 bF=bEL (Ry—-nid10em), 1
HtE, 2 T, 3 TR ek,
4 BT,

5 Kizpann (1913) O D# Y

a - JERRBOEE, b - BB,

. 7/1 -



RIE -

72, Smith8%) V. albo-at rum DIBEDETHOE
MEic <N CE3R 2 D5 DB L& L
2, DL NIV, dahlice DHETHRICEHEO T L BIK
ENB I HMHE OB D SBA L1,

DHEF OB L, Smith85)3 V. albo-atrumdDig
BOETFPRETLELE 2T 2014 L, V. dak-
lige DFENEITH 5 T LA TBOBRIELED > L L
foo UL, RERICBOTIRICMI V.albo-atrum B X
U V.daklice, HREEFE -~ FPAEEEL E 103 8icy
EFORBCELERERDONUEb 1, B,
T DI lacto—phenol F #1350% 771 & Y vikickt

U, 5T 246805 %, EHAEM NS L, Smith85)

DO L, AT L CARICE 570 ThH B,

CRUE AR IC B L, Talboys 9D It V. albo~atrum& V.
dahlige DFFIFEM A ZR L 703, F1ME o B0 5
EREHET L20WHEMEER B,

HBEWHKBEL, Isaac33.39) 3V. abo- atrum |, V.
dahitae BICETTRE EHOKRA 4 VB, BEE -
BREERECEROS L EARR Ui, KR
BOTHICI BT 5 EFOHHICHIEL ERDH S T
59 EAEALIDS, BHIOKEA 4 v EE S X O
RFFEOBEICOWTHOERE T L LI TER
otz S0CIE BV TAFTHEMGHRAESICHETX

(R E— 7 ), 40> & DIFE TSI IC & 5505
AR X HIFEI A 0 2214.97) [l U EE L L
S0B0T, mEHSNEEDO—>E LTRA L,

FROBAEIC X DV, albo-atrum L V. daklice % 3]
BERS C SEPLICARIBY Ik DR, b b
BED 9580 R U+ R EBED & SRS |, A
FIAEE L OB | F 7 YHESL & HREI2) Ny A
WALFEOD 7 + B ED L SO oA 7 TFRED £
15105 OFEEEG V. albo-atrum H> 5 V. dakliae 458
Eh, 47219808 TICBDEIC B THISG S o Ver-
ticillium #EEEDO I NTILY. dahliae TH AT &
REN, TOBRIBUHERED , a0 v+ H1=18)
BLUTAT 707 2500 BTV, albo- atrum H%
HEh, aiddol U a5l s hs,

B, SWEEME BV Veticllium [BiE & LTV,
albo-atrum, V. dahliae O3 Ipi2 V. nigrescens Pet-
hybridge 79, V. nubilum Pethybrid;;’o 0 B LY
V. tricorpus  lsaac 3 O3ELEE STV S, V.
>mThM%MM@Ln%*ﬁC
T AR R E DB TR

nig rescens 13 3 4% [Hiz
WA 2D, KERYIC

b PESES & ST 2R

(GBI3R), WPREES L TREZETH., AEOKE
HRiZ6 —7Tx8-9um (FH6.5—7.5pm) O
FAREEOEBIETTAY (RKN —17), BE S508H
R 28.5°CTH -t (FH28D. V. nubilum B X
V. tricorpus {3 WHEICEB O THERETHY, HBEIIH
Vg BV COREEERE R0 | Bigtsh, BY
BRIC L BRADER ST 5 107),

B Verticillium dahlize D5 5524 26

V. dahliceDBHRIZIZ b = MOEREOROERSE
b= MR A E - 2o ORE MO ERSERT 5 (Y
RRCL— 7)o AR TR R SRS % b < - RE
B, BEAEL <~ RERERUIT 5 & 2RKA T,

1 P2 REEOSTH

1972~ 198140 £ E & MO [R>S 08 L £ o4
SEENLERE b P BIU T XEICERBL, b b
ICRIREOED o N BlkE b= FRBIMEE LT, B
Bickd 5 b~ b REROSHERT L1,

HMEB I UH*®

HEAIZEMGE 1 #BXUH6R & 1~ 280 b
< M (B DR BXUF R (B T8
CERIRERM L, LA Foulkc X Bl EA
FE L 7o 15emRiz 5 BRE 73100k 2, 1 A4 ARIRL
FIERBRERAFAE L, h, KD OMREKRILP
S AR S ERI0m O SR KR b A&y
KO AMA TR L BRES SREEERE L, —
ORI IEIIBERE (D B U TR LR
B S E i FRRE A R & L,

w &

Bl EE b Mo ZREE O G L D ERIL
TAERIIE 6 RDE BOTH D, 1AIREELE 9 BHBRED
D ML ol 7 1128k, b+ bR
S9FE (53%) 9k b= b RE3EHE (47%) TH-7, b
7 PRERE P DR v e A AT S, T,
FA, e HAEDLIFE ﬁ%ow}%ﬁéﬁ’éé’) v, FEr=t
REFRETA AT v FBE~, »oyA4, 430 4
FA, LvEY, AT, 9F, i S
F o, 7, 2R F7DIRI4EOR
B 6 DR T H - 7,

Fo b RERO A MRS L &, BRI TR
EPRA0E (569D, BLETARLIA T 43 41 B M o 19 8 4k
(46%) b < i d D> 7z, BUGLERLIAD & O Bl
e b e b ARG, AL, DB, EEPRB LU E

R fmd A *
RS t

W

F oz, ZAAM,

—— 75 —



B6Fx Verticillium dahlice DB TSR TH
(FBEHED + 2 PR LU FRICHT BREEN)

A

2=y
i}

716%5(1983)

A

LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
SM
SM
SM
SM
SM
SM
5M
5M
SM
SM
SM
SM
SM
SM
CA
PA
ST
5T
BP
BP
BP
RS
FC
PV
PS5
HM
AC
AC
AC
AC
AC
AC
AC
AC
AC

T : r k F

S 403 N E AT k7 o

Bk gmmr omoaow L couwes e st seds 0 B
b b E B 1971 20 16 20
w ” 1971 20 20 —
” " 1976 20 20 5
” " 1972 20 20 10
w ” 1972 20 19 -
” ” 1976 5 5 5
” ” 1980 10 10—
" " 1976 5 5 5
” " 1981 10 10 —
w ” 1981 10 10 —
" " 1981 5 5 5
” T (1976 10 10 -

o AL B (1976) 10 10

” WOES B (197D 10 10 —
w v (1977 10 9 —
” EOm OB (1977 5 5 5
” ” 1979 10 10 -
F oz HWE#H 1973 10 0 19
v ” 1976 5 5 5
” " 1974 10 10 5
% ” 1975 10 10 5
» ” 1975 5 0 5
" " 1976 5 0 5
” ” 1977 5 0 5
” HOROEL (197D 20 0 20
” o B (1972 10 0 10
” EFoH Bl (1976) 10 0 -
f& ML (1980 5 5 5
” BOE R 1972 20 19 .
” ity 2 B 1972 10 0 10
” B 1977 5 5 5
ey AL #E (1976) 10 0 -
dARE #1981 15 0 15
Dy fiAE ” 1976 5 5 5
” ” 1981 5 5 5
AZY4 B (1972 10 0 10
“ wH R (1978) 10 0 10
4 AL EL (1978 17 0
Ay ” (1978 10 0 i0
4 F T BHCOEE Q97D 10 0 10
A et B E 1976 5 5 5
TUFY L1979 5 0 5
A 75 BRI H 1973 10 10 10
7 a3 ” 1977 5 0 5
v ¥ " 1975 10 10 10
” ” 1975 10 0 10
” ” 1975 10 10 10
” " 1975 10 0 10
o ” 1975 10 10 10
. ” 1975 10 10 10
” ” 1975 10 0 10
” ” 1975 10 0 10
" 1975 10 0 10

102
203
301
403
404
501
512
601
701
702
711
811
821
831
832
911
915
012
021
031
041
051
061
071
811
821
841
851
911
931
941

CT bk bk et e GO DD et DD = e e

[y

101
102
103
104
105
106
107
108
109

20

10

10
10
10
10

9
10

10
10

z

zzzz
. =

NT

NT
NT

e R R I I R R R R R I I = PR R QPR




Bilg e v MEREDL x SRICKET LHR
- R B B S 7 ER
R smwr mem B o SRE GGAE Rmsm ¢ O
AC 111 17 Fe B G 19756 10 0 10 10 NT
AC 112 ” ’ 1975 10 10 10 9 T
AC 113 ” HEE 1975 10 0 10 10 NT
AC 201 ” B O 1976 5 5 5 5 T
AC 202 ” ” 1976 5 0 5 5 NT
AC 203 ” @ 1976 5 5 5 5 T
AC 204 ” ” 1976 5 5 5 5 T
AC 205 # ” 1976 5 5 5 5 T
AC 206 “ ” 1976 5 5 b 5 T
AC 207 ” ” 1976 5 0 5 5 NT
AC 208 ” ” 1976 5 5 5 5 T
AC 209 ” ” 1976 5 0 5 5 NT
AC 210 ” ” 1976 5 5 5 5 T
AC 211 ” ” 1976 5 5 5 5 T
AC 212 ” ” 1976 5 0 5 5 NT
AC 213 “ ” 1976 5 0 5 5 NT
AC 214 ” ” 1976 5 5 5 5 T
AC 215 ” ” 1976 5 0 5 5 NT
AC 2186 ” ” 1976 5 0 5 4 NT
AC 301 ” HER 1977 5 5 5 5 T
AC 302 “ ” 1977 5 5 5 5 T
AC 303 ” ” 1977 5 5 5 5 T
AC 401 ” o 1977 5 5 5 5 T
AC 402 ” ” 1977 5 5 5 5 T
AC 403 4 ” 1977 5 5 5 5 T
AC 404 ” ” 1977 5 5 5 5 T
AC 405 ” ” 1977 5 0 5 5 NT
AC 406 ” ” 1977 5 0 5 4 NT
AC 407 ” ” 1977 5 5 5 5 T
AC 408 ” ” 1977 5 5 5 5 T
AC 409 ” ” 1977 5 5 5 5 T
AC 410 ” ” 1977 5 0 5 3 NT
AC 411 ” ” 1977 5 0 5 5 NT
AC 412 ” ” 1977 5 0 5 5 NT
AC 501 “ O 1980 5 5 5 5 T
AC 502 ’ ” 1980 5 5 5 5 T
AC 503 ” ” 1980 5 5 5 5 T
AC 504 ” ” 1980 b 5 5 5 T
AC 5056 ” ” 1980 5 0 5 5 NT
AC 506 ” ” 1980 5 5 5 5 T
AC 507 ” ” 1980 5 5 5 5 T
AC 508 ” ” 1980 5 0 5 5 NT
AC 509 ” ” 1980 5 5 5 5 T
AC 510 ” ” 1980 5 5 5 5 T
AC 511 ” ” 1980 5 0 5 5 NT
AC 512 ” o 19890 5 0 5 5 NT
AC 513 ” “ 1980 5 0 5 5 NT
AC 514 ” ” 1980 5 0 5 5 NT
AC 515 ” " 1980 5 0 5 5 NT
cv 1 24 A7 dewE (1976) 10 0 - - NT
CM 111 + 7 HOLU 1970 10 0 18 13 NT
CM 208 ” ” 1970 18 0 19 19 NT
CM 304 ’ I 1970 20 0 18 18 NT.
CM 404 ” s 1971 20 0 20 19 NT
CM 501 ” “ 1979 5 0 5 4 NT
SV 1 VEN=E /A (1980) 10 0 10 10 T
PJ 1 7 % @ h (1976) 10 0 — - NT
PJ 2 “ b (1980) 5 0 5 5 NT
PN 1 TARTGYFEE- F- 2 EL 1580 5 0 5 5 NT

-7



1 o
[ gntlf=ga

PE b= bR 6 EitkOE g, BEEERE Y VR0
Bidk, BRI, BRERE XU 2 0 BES 1
HTH -7z, THSEKPIERE Y F O 108ME

HEIRO BH PRSI R L 720 Ko 4}
HEL 7 DT, ORI D & O S HEER
k2 b v b REROMA RIS 9 EirkE D,
HHERTIE b= b RO 5o BG4 RIR I VR B,
WHEBIC s U 5 b= b REROS A, IHEK, BHUE
B, T, TR L REET S & b v P BB
L e gy FED L 2oz i b L,
Ol & b = b RERSSEE S Wl E hTh -
Too FIHEEEE D FOREEN A C104- A CH08, AC
200& AC511, ACI107& ACS13, AC203& ACS01,
AC205& A CH0245 KT A C208& A CHIOMDS ML
MDA LU U5 TH B s, 2405 6 BT
AERIC & 5 Ay MRk OB TR I BT B o R g
o, 54, REBOUERERL - 2 s e A
FUTHS, NI BLOs 4 I B P
1, BP 2 EXURS 103k F 2129 %55
W& DD T~ 7z,

P ORRP 6, RS SN L V.dahkliae 13
e MCKF AWIEEC L O b MAREIE N N R
D 2 SHUCHUNARETH D, £ b= b REODH L
b RRSED 5 DB LU FED o SRS
CHEMEIN S EN S &L -1z,

T &

V64

SRR

#16%5(1983)

2 bPTbEEREAIERIEL T FREKO P
7 MCXT BHEM
IF b = b RERE N = MOEBIEA RS 0L,

SECIRA S~ AT O ZE TRAT S HAMN

BHoND, KEBRTCHIEr » F REMEERLC =
M, b b ot 2 s 4 A s
Epatit Uiz,

MEE LU HE

F 2 (SM931, SM&D, 4157 (FC 1) LU+
7 (CN2B»S58EL, $ldnsshiEr~ %
AR 1) 21 ~2 ‘“-?1010) M b EO(RRRE oK)
ICEARERI L, 591 7 A BRI | KGO, S
MEOMOHATY, COBRSERAHMREE Uik
B L OSSR 13 0 Uiz, £ OF55, SM931
FIRAP S b b A 8 iR S Wk, S M 821 itk
PO RIS S /- 8k, FC1EKREXUCM 208
HHED S 2 N EFNI0ER S € EkE o hi,
15 R RO 12 BRI G ot 5 EEE R
Mebs LUBERAE Tz L, IREERERE (111
D e CTHE L R T O i 20ml i 1~ 2 o
b M CEARE DORJE) TORRAENUERE L, BUbAF

A AL 1 SemdAicRE A 7,
%

&
$EFI3RH
LR A

BRI FEHN

TR L, S oICE L ARERLDED
THEL

o vt T8 , ‘/?572&‘0)(;35()’63550
Sk bR 4 A

%1
1

FTE o rbrEHEEBSELIEN? P REGO FY MO B35EEME . -
H * * B BEU = b5
T e ——
SMo31 0 20 0 101 0 t e hE ROk, b
SM 931 8 20 0 102 5 o b 2 R L B
S M 821 0 20 0 103 15
F ot 7. =
S M 821 5 2 0 106 10 SR “&5"“ S
SM 821 1 20 0 101 5 72a
FC1 0 20 0 101 5 PLED RS, AT
FC 1 5 20 0 103 5 RICBNT b~ b HE s
FC1 10 20 0 103 20 HIE b=+ % i{yj JL 7
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b REEED » AR EE ¢ 5 168268 D
B SRR O S BEA R A 123, V. dakliae 3% - 7124
DEEENIS D - Foo WEERD b= b AICHEERA R 11
M SN B 30T, V. dakliae H35YEES N IS
SfcbDEBbND, FIEATN2D 3N g A HILRES
ERLICET 5 16RB0MO #E5h SIRIEEO Y #E B4,
ARZT, ABHTEY, 474, ~NF42FEy,
/S ROF POV, daklice L, O OHEYITI R
EIRBIIERD SN - BB L TS, Rtk
A0y PORYL LA, o F 217 5 v icsin
THAREOEREEEL G TV AL S BEEED,

Brown and Wiles®WV. dakliae % 7 % Mic 5/ Eh3
A ON L IR 4RO L, 7448, > xbi
AR 6 BMOMEAF LY, A7 4EOBE AL BT
FoffnE U, V. daklice 1T 5 AREONEICBIT A%
BB EEMA BB L. Johnson st al.39 47 4
JHOMEIBRIBSFIIC D THE AR ATV, 123108 4
GEEHEL, TOBL AMABRBERET AT LA
W Utco COFEMMP RIS HA U 1030
btz wessyFray g, vasf, FX9, w A
N4 F R I, R, T R,
GNP F 9T Y TYAADHY, BERGd A R

CHAAMDA e v TE RTINS BEIIL TG
V. dahlige DUEMDHHAP LT 45E & b0, B
JEREI I R B OB OB B bl

?)L

2N ko, g

SE D,

-y -



RIE . b REBED L WY AUTA

BB, b PEBED OWRBEHOBA L = b, 2 iy PSRN VA 28RSO ORI L -
AR, TVYRAaVBIUF 29 )05 Verticillium BRG, 4B 6 Mo SHRESHAS 2L 0
nigrescens D3STEE SN (B4R, LA L, ChoNEE @, WFROEWIC ML E - o REWE, V.-
B2 h T hoMmcR B RS b, ks grescens IREWVBIRE & U CHEET O S HM L1z,

- 93 -



el

R

IV rP=rEEBEDL

L MRS ED g B AR 2 s I
bt ..nﬂ'@ IO, FRINCHIRT X B i
5, LvL, /Wjé’é{l:lul’ﬂw)'rfﬁsz!lJ b AHR D LRSI
BB LT v 2 o2 LT 20T, kb
RO MATHALS TR S RO EA R LTk
DS Ho AYERTHE b= FRGED & DK
R BT S LU0 e v F 2w
el Uiz

A JEbT FRVerticillium dahliae DEE
T i 4id 2 V. dabliae DOBEMITE b= i
WEATRg b~ M REE , b~ MR A F -
S LR T B (81D ATER
LURE & AR L 13 i

f
i
[lll

FAZ 45
ik e

LIUAY 57
Fo ORETEWE R = )
AR 7 bR ESA b e F

AR

I I & o 4 s

EERE T

H16%(1983)

i)

2dN

SRR

THiv T oy OB A Y
V. dahlice ODREBARGTL T2,

M L UH%

PEREIZ - 25 S F2 98 -~ b R3BRR(S V021,
S VO3, SVB2) BEU+~ F HBEM (LE103) Th
(18,

HOHEMORES, SETHE 3 > 107 /ol It JRIL

2]
tb{yf

Fo R ERA 10 DIRSIEIC 1 ~ 2 B b~ M (5
B ORAR) 10MO8 iARERRE L, SME 2 Fou it e A
18 L 72 ESem$kic 1004 S Hi A Ik BEAh B T
(O IR0 nl i HTORR A MY DIG6 & 565 L
e Lt
Ik v b RERONIEEOERG, LRitko
S CUHE £20nlic 1~ 2500 b= M

I"?"a~

- R

E )

Fil, b= bPEED MO KT <+ 5 CEORE K45 10BRAVRAEERE L, BMbL x 7 v i1 40
B16%k FY MESED ORORBICKIEFTIE b7 MR Verticillium dahliae 2L
1. EF7 PREGEESERBLLSS
T o I . JM” JJHM\%( o
: — R () SR
bk R Frergk = 55 o
s 7.9 (S ——
I.E 103 t SM 012 7 0 4 19 7 30
LE103 + % SM931 63 0 7 12 11 29
L E 103 + SM 821 57 1 5 11 13 27
L E 103 - 83 2 5 18 5 38
p L 0 0 0 0 0 0
BITE PV MESEL L OBORBICRIZFTIE b2 bR Verticillium dahliae DL
2 LV PREMEIEELCSS
e BRI e ERES) 1 PRI % BB 37 4 %
i: o - . ) f‘JM THME
TISE RNRE mwse mw ke TR SR
G
SM 012 LE 103 33 b* 100 0 2 28 0 35 89
SM 931 L E 103 27 b 100 0 5 24 1 33 91
SM 821 LE 103 23 b 100 0 3 26 1 35 90
- LE 103 70 a 100 0 5 25 0 39 93
e % i 0 0 0 0 0 0 0 100
* QAN U7 P i DUNCAN s multiple range lest (04 AF475(5 9) it & 4554,



AR -

A FHE U Fo 1 5om$AIC 108K DR A fo, RO CHEETE 8 Rk
WHEREIND, b2 b RERE BRI R Lico b
[~ DI FIER L, RAGERE L,

® & "

BEER U= FOTTHEIC B 2RBLEIERD
EBOTHB, JEb < P RIEHRE b~ D REKRE RS
HeRid 5 &, TN ORAHERIX & AR I8
PRIC B LSRR R I L O RBIR B 00T U ds,
B X & BESERERKAICEEEERD o nLEp » 7,

F b= PREMREATEES 8 B Hlic b < p REKA
LI FOBBRBITROL B TH 5, HiERE
HBORREIZIE - < RERORIEREIC LD E8r 2
v, RIS hicIfl S ke, L L, STHERK
BRIBICITBEGED S b -7,

PlLEOESEER P S, b= bRV, dahlige I3+~
FHED & S REICH UFBER AR08, BEEE:
SR L 72,

B  Verticillium nigrescens D&%

Y RIGOBEL T2V, nigrescens (Vn, H1%) %
AWREE (LE 103) SB&HEEL, 50 THHE
OEGARE B S ML £ h i L, b= rf
HED & I ROFIRIC BT T B REA U.

HHEBLUHE

FEST SR (AR 15T 1) T3S

F18K

hee RIS © DRI B BFR

MRS L QLR A RE I & U, V. nigrescens 10 g,
4*@%&?%3 g & SAL A ViR A S L /2 Semh
D RJE 5 enD-FIEICHIPE U, BEAEERE X3 i 4 40
HCRARER b v P B (REE KR 108k RLR 12,
AERE KA RARIC V. nigrescens 3 72 I3 ARIRBIEEO M
FLMCHH L% T HENGKEIRD, 50004
WREEE 13V, nigrescens 28 L TB W 8kicig
WL/, T2 MEEREXE IR, B i
Licskic b= FEVERLA T 7 O HI%R, E4LResH
AT M B IXAR 12,

%* £

[HERE O H RICTEIR S FA L A RIE S 18%0

& 0)“(2‘6 Y, V. nigrescens & AMHEEIEAT /-
FHTREERE LGS, ARORBICEBIE 7Y
SN -t T, B 1 KENOED SEREO /NS
MRS TR, ARFEBEEK TE W h bV,
dahliae D313 100 BOEGTEHS BisH, —5,
V. nigrescens (TR 25913 L ALHSHS N
todp oo, DLEORBSEEN G, V. nigrescens 13 b+
FESED x SBHORMICHEE LTV ML,

158, AFROMR I AL X F v ilES RS
HotclcHBED & D8 (race J 1) ﬂéfé({}f_%%«f:f)i,
EL2HRDSRE UK IR B LV nigrescens
HMEEMROLTH ~T, TDIEDLDS V. nigrescens

P2 MEBED £ SBORKBICRIIT Verticillium nigrescens ¢ 2%

FHEL LW (8H3M)

e MO s N

ﬁ%&“)%ﬁ**(B/}Sﬂ) -5y

AR

681 6 A158 FRRR(B) REHEHR BB DR 15
LE 103 Vn

LE103 +Vn* ~ 97 39 97 0 0 0 87

LE103+Vn 100 50 9 0 0 0 89

Vn L E 103 100 43 100 0 0 0 74

LE 103 Vn 100 46 100 0 0 0 70

Vn - 0 0 0 0 30 37 83

Vn 0 0 0 3 13 27 85

L E 103 - 100 43 100 0 0 76

- L E 103 100 46 97 0 0 0 70

wo o 0 0 0 0 20 23 100

7 Fh oSV Verticillium nigrescens,
IMRAL T,

w o Pl i

b RED £ OE (race J 1)



HEURE R AR B

BED £ OROREIEEST T, TR KREE
B s B race J 1icF ‘(?M/I: MERTTE i)*ﬁﬁ(ﬂ']é
e
C  Fusarium BROEE
1 F2MEL & SFBirace J 1 ORE
e M EHED § HEOBIRICKIE T F.oxysporum

f. sp. [ycopersici race J 1 OFBA RN,
Bkl L OSBRI AR LRE L,
BRELUHZE
EER Y AR (LE103) &= bBEL oW
B race J 1D3E/E (TF10, TFI11, TFI12, 1970
FERFHT T O R oS8 2 BRAERL, b

FABEED £ O WORI I BRI R U,
Bt b5 £ HEtciy 3 A TR L, 5,000 43 @ 1

TRy biC10g ORI b end L REHFE L
1~ 2300 b= P (GVEE D) 100E A, fﬁm
ZHA LI,

EER D I AEHEE (LE103) BLAU M- EL
IR race J 1 (TF1D) 24640, THESORMH
TP 1 ~ 2 80 be PGB DR b BRAEL
205, AlE iMoo gicshah AL, il
B OO R IR A3 L B OEBA NG L fe TSR
11, Sen$ko b e S S A- S8 Tk - Fo P (FLER,
EFb5em) AHEEFERL 7, HREINE 2.5 X 105 ol
ZNFNHRBL Fo k- EER A, AIERE 08
420unl, SMUEREOES 100 of (ESHERERXIE 4500
A REICEER LT,

#16%5(1983)

EEBRI I PR ESEL L IRBIUEDL & D RICE
PO FRL B8 CkF . IMREREM, 59F Ebs
5 Bk, DEEED & S RHIRBUM)
AL, SRR 2 GOSN 4 TRA R IR IRERE AR
MO LIRICHA, s BB &CRBERAEL, HoHE
TTotce HEREIE 3 x107, mic B L oM O DL 118
B 10ml O RAHIC | ER O HEEN0%RA B L 72,

%, BRI ~30#R L BIENC A CHLET
b, FEAMBRUEM L7,

# 2

EEE 1 AWIEEEE r o b ED 2 O BBrace J 1
ARSHEM L, ThZh oK & R4 i L
EREEAERIORO LB TH Y, ROBEHRKICE
WTHERE B3R R ORIEEL L LU B IcHEAESRD L
itz $7bH, LEW3 +TFI0BLUL EWN3+TF
120BAHRER THARBESML S0, LE 103 +
TFI2IRGEER THEMC L 2EEFNHSE K -1,
IREERIX ORI ABHES L CHERERRIL &
HBTLFSED s 9REEbii, T/, BESEEKT
B X LB U O WAy BERBMET LRz s, %
DN F. oxysporum ICBWTEEHETH - 72,

EE 2 | THESE O CEBRE I 0RO EBD T
B0, AMNBHEMKIE < 02 h O BRI B L
RN S N, WIE L UAMOERELER fK
BX i, RITED « S Wlrace J | ERRAT
AR EIEL RS S BRI S h, AR
HERRED &« S Wilirace J 1 2B BARHE

Loran Blood :

B19E P MESEDL L SBORMBICKRITT Fusarium oxysporum f. sp. lycopersici race J 1 DE
1. BEEELLIESS
e i B . X L B EER(%)
HEMITH B OR 33 4 #

Zﬁh/iae g;ysporum * () TR (% ML SOUIRR Z.ahliae ﬁ‘,:cysporum
L E 103 TF10 77 be 100 69 ¢ 57 be 89 70
L E 103 TF11 93 c 100 % e 37 e 74 35
LE 103 TF12 80 ¢ 100 0 ¢ 50 cd 85 55

- TF10 63  be 100 52 b 63 bc - 100
- TF11 43 ab 100 67 ¢ 43 de - 100
TFI12 27 a 100 45 ab 66 ab - 95
L E 103 - 63 be 100 42 a 8 a 100
I - 0 0 0 100 0 0
krace J 1, #% FFAA LA PRI IE DUNCAN s multiple range test K X A% (5 %) 2

WA,



RIE . b bHEBED L SRIETIHR
FNE P2 PESELLOBORBKBICKITT Fusariwm oxysporum f. sp. lycopersici race J 1 D%
2. “EHEZRVTRERHEZERHE '
B M B HeFE50H % B OEOTT R % P4 (%)
A M A TR (%) S (%)  RWIER Btisl V. F
dahliae oxysporum

LE 103 — ® %

YTF 1 50 ¢ 70 ¢ 49 b 77 57 9
L E 103 TF 11 53 ¢ 73 ¢ 58 ¢ 70 58 10
TF 11 LE 103 30 b 47 bce 40 b 82 24 9
TF 11 - 7a 13 a 11 a 103 0 14
LE 103 - 27 b 37 ab 29 ab 85 36 0

I S 0 0 0 100 0 0

* b7 b EIXAMIOGKICHER T *» A4 U2 Y@ DUNCAN’s multiple

HEE (5%) BV EAERT,

o
b
@
&

R BEESHS - & NH

—
~

R W/ S =G Py

-~
—

B

/
i
N /
N
./
N
N / o
N -
- R -
[N 4" g
/ S
/!
r/'
Wed L i 1 i,
5 o 1 20 35 31

b3

/ oo V. daklice ODETHR

L / e--o F_ oxysporum O THER
“ S wes
Sl
N i PSS L S
10 15 20 25 o

P MESED 3 SBORFBICRITT Fusarium
oxysporum f. sp. lIycopersici race J1DEE
3 EHHORLLIBEBLEIIIREERLL
UBSEEOZA
1) %z (2)

HTE  (3) Loran -Bleoed

s
o
=

w
>

R HBTHS YRR

o~
~

©

B

FE6E

97 -

rénge test it & %

" o——o V.daktiae DEFHE

Loran Blood o-—s F_ oxysporum DO} ER

(o3¢}

V .dahliae

T, oxysporvm

..... 3
.
0 | 1. 1 1 \u
¥ F0 #F BT BF
2 10 20 3N
B T ®x kx #x

b MESED &SRO RIKICKRIT T Fusarium
oxysporum f. sp. lycopersici race J1DEE
4 RERMSE CKH) ICH7 5180 H %o

AL AIE S E



BUTABER BRI P s 516%5(1983)
BHEZD G S8 oo AHBRIB IS J i L A b FED & D race J 10X 4 B T8k
oD & S Wlrace J 1 FIMEMIX CE R fEHSSHLShT0 3 88850 Y KB BLT YH
MABERICE U0ATHD , MOEIEX ORI TR B A RIRO TR B ED 2 YR TH

TNCPEEL & IO AR R U, RS
lk@”wbbiw;lnuMMYfi Awum T TR0
Redh -l & kb, Eh e HH
$MmoJ]®WN®h” B RN T AT SN e
LAETID ) OSSR D » SO RN A
EHEZ
EE& 3 L CHMEO WAL A 3 SV A RO L,
AWHEITRE Y, dahliae B £ U F.
HER L JLOFEWERA G U 7oA I 5 (18I D &
B TH D, WAL OZIC TS V. dakliae D
/Mﬂﬁﬁ%\%i, G ERENNRE AR OJJ‘W%MM F1#%
I 8s Bt L, BRI SR LIM

oxysporum DLy

£1E100% TH -
VLS g ARSIV « D & D i (race J KD
Hnu’f’ HPE DU \*/lff/ I L V. dahliae

DAL LGS 2 <, oI ERIERT 5 ik

A0 TTH Y, TR AL, HER20014 DIE
8o~ 0595 &5 » fo, CREED &5 UiHkBUM: -

(race J 1) EZWANE Loran Blood” @8, V.
dahlige DI HEFE MO 2 MFi& S50, P00
PICRGEHIT0O% Ak L 1O AR T U, BERGI6~3111#% 0
HEY BRI 20~30% T & - 12,

F. oxysporum O ERGHLINHicbBWTTh

5 & S

- T, 4"}" , I fra I '4\/ A
oy aERDFR R T B D g D PHEGWESFE Y Loran

Blood” iz#3tt 5
-5 SRS S, R T s %

V. dahliae i J}hﬂE>%’~=0)rpfn-.1@3:ifﬁM
b Y ]

DRSS kA
Pkl B E 7 B O THIREEO AR ST,

WoDp gt g ) BHETIME SV © Loran Blood'icdsi) 5 3
WO INBHMIEED &« H W Th D, BESINROG

FERFRRIE35% & KT H - T2

AL IVIIE R S SO T SAIL iﬂflil'z"éi%’*‘)fﬁ’ﬁ‘ﬂ[fl,fc%’r'{
RZBeRDLBOTHD, V. dahliae ZFHA~H
3AWEALD K 51T 100 NS nicD C%H,, F.
B & OB HERIIAED - T,

VAo RBREE R o, MR T T v &
By D Wil race J 1 b= A B ED £ HSIHOTIKE
R L, b~ b RBED & DB ED 2 H M (race J
1) DFERIEIEIS A SR L7,

2 F7HFEB &S FHErace J2H LU race J3DF

b EEED g S IO TR
f. sp. achZmJ:U‘mceJ%@,,.,
% RAWRIC L O RF U .

MEE L UHE

P AN (LE 103) B8X 1970, &%
L3 MvhUIm)’muAI Ute Mo b8 109 B race
J2(TFHIE), Fraced 3(TF213) THb, 4
fﬁw%yuﬁ/m[ﬁﬂLLM£ﬁM@%4FW(&
F20mAEA L, Chig3 ~4 8o 2 b (R
KA 10BRA B L, BEUHE LIS FE L /o 18endkic
A, ARG B AR () AR SR 20 ml iz 11§10
MR ) & FERA e U e,

IR U EH & 5 it

oxysporum O Hi b

RiEd F. oxysporum

Iycopersici

FENKR PO rESEL LSBORBICRITT Fusarium oxysporum f. sp. lycopersici race J2&HLU
race J 3OEE
B s f?ﬂ)lll I o oM H #® 5T RER (%)
V. dahliae F. oxysporum FEHRR(%)  FERGR(%) FEEIH UM V. dahliae F. oxysporum

LE 103 + 7T FHiki* 90 oFEE 100 52 72 100 15
LE 103 + TF213** 80 ¢ 95 54 72 100 0
- T F g 5 a 25 13 85 0 60
TF213 0a 0 0 96 0 15
LE 103 - 50 b 95 45 74 100 0
fut e i 0 a 0 0 100 0 0

‘ . st
®race J 2, xx pace J 3, ckww g0
+: I8

HA(5%) IS0l &%

(S aA Bl

I3 DUNCAN’s multiple range test 12X A4



"&‘?‘g“

SRS -

RS SN2 20 E B D THY,
J2¥B& U race J 3 BIMUERIX DRI AR T

b b BB & OKE

i race

&t UL ur,ﬁ{ﬂ[xc‘:/f\%ﬁm P HI RIS =
0>¥'¥‘~%’*§‘!’.94I'1“‘»D'§§JN% CEEBANRED SN, race

J2#8dLPraced 3 @YE"rﬂfé@KJi@ P ERED &
s, BERE3AII RO R B LU
HERER & AR U I e T
ARED LN s, BIABROECET P
DS EREEAERIC L OET L/
PLEDERREE R &, b FED & HFEHE race J 2
BLUrace 3IKBNTH race J 1 & [EHIC ~ = P
SED 5 O PO RS h 5 & WL 7,
3 PTMCHEMEBULWEE Fusarium BEO 38
P b RRED LS RORBEICRIZ T F ¢ N EHR
B E conglutinans, ¥ a1 D 5|
NS F. oxysporum f. F v kR

oxysporum

oxysporum f. sp.

Sp. cucumerinugm ,

B22%

ke PYEEED & SBICBT AT

tactucae®s L Ux v K
pisi D E A AR

IR F. oxysporum f. sp.
o AN F.
kDBt L7
MBI UAEK

LR B S AR

solam f. sp.

(LE103) BXU+Favw1)o5
FIEE (19574F, WLk VR 5 AT, vy
ARUNR (19664, HEWRIEX OSHEMD &4 80 ,
ooy BRI OTIE, EMARS 5 AT, 473 a3,
v FOERE (19TUE, EMNAEDL L AF, 654)
THbo SMEFER | x 108 wlic B L/ Mk dtkon
S PR A 00 RS L, Chic 1 ~ 2o k<
M GERRE DORAE) IOMRARMMERE L, RS

FEEL Fo 18en$RIZHEA, ARG Iﬁﬁaﬁﬂl&fﬂix (3
HRESB0 mliT 108K PR & Foii s Lhi U v,
w2

FEHONROBRABLEDCE B THY, Fr Y
BRIEHE, +2 0 U0 28E, 7Y BRIBKEB LU

P FCEEHEAER LG VHIE Fusarium BEOE£E

O W , o 4 R (%)
- R (%) FERTER U
V. dahliae Fusarium spp. V. dahliae Fusarium spp.
~ F. oxysporum o
L E 103 £ sp. conglutinans 100 74 54 100 0
F. oxysporum
LE 108 f. sp. cucumerinum 100 63 59 100 0
F. oxysporum
L E 103 £ sp. lactucae 95 73 58 100 0
L E 103 £ Sslff“;jjﬁ” 100 70 56 100 0
R F. oxysporum
f. sp. conglutinans 0 0 114 0 0
- F. oxysporum .
f. sp: cucumerinum 0 0 9 0 5
F. oxysporum
f. sp. lactucae 0 0 106 0 0
- F. solani
£ sp. pisi 0 0 101 0 0
LE103 - 100 73 55 100 0
Fiis % b 0 0 100 0 0
Ty N MBI E O B B 3F -7 B atramentarium (~ = FBLARBEHE, Y+ 4 BiR%

EY (VI 7o
bz MICEAEYEA T LIS Pusariam JBEG r<b 25

HED £ HHOBIICEEL RISV s s @v o h
7o

b b+ FEARBREORE

b R WEET 5 RO BINIC BUE T Collatotrickum

W) OR%riRs
MHEEBLUFE
HEASTER b v P EED & O REEN R B
B RURIEBEGRME < Adhr THB, Lk
AHRERAEIELE 102450 L E 301 (19764, 8EE48
RO AR HEA N T P RREL S5

PRI & 0 B Lt

o 99 .
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TR

REURRELBRILIIUR

#16%5(1983)

BBR PV MEFBEL L IRORBICKIZT Colletotrichum atramentarium OEE
L. P2 rESEL S SHRERUAE ‘HTE OB
CEHED & S
BB MK ‘
o SBUE R
V. dahliae  C. atramentarium  FHEER(%) R — B
FREER (%)
LE 102 ca 1% 100 2 14 4 0 64 100 53
L E 301 Ca 1 100 2 14 4 64 100 49
LE 301 Ca 2 ** 100 9 8 3 0 71 100 43
- Ca | 0 0 0 20 100 91
- Ca 2 0 0 0 0 20 100 89
L E 102 - 100 0 10 10 0 50 0 51
L E 301 -~ 100 2 14 4 0 63 0 47
3 i FE 0 0 0 0 20 0 0 100
* v b OYEEEERR, kx O M A T4 BEEIME FURESRO R, BRBEBIUEURDOLEED TH 3,
BUR FYPEHEL L SKRORKBICRIZT PR ERED p SHBELLE ‘B9 0Bs, K

Colletotrichum atramentarium DEE

2. ERULRE BKE(SHMR 0BE

v T Bk F (%)

V. dahliae C. atramentarium 1)‘3}5;] B

LE 102 Ca 1% 0 80

L E 301 Ca 1 0 90

LE 301 Ca 2%* 0 100

— Ca 1 0 90

_ Ca 2 0 100

LE 102 - 0 0

LE 301 0 0

woo 0 0

* b b REERE, wxD v U4 SRR

B chb, S FRERuIn G 3 x 107 /alic
Ef'ﬂ"zriﬁbf:o Bk U7z C. atramentarium iy Ca 1 (1975
s BUGUBNTHI Sy = LEFAG O b+ b BN Ri
%Ajifﬁl‘/f))bﬁ}%‘a‘fﬁ) HRU Ca2 (19764, HSIGIER <&
DT+ 4 =i FRHORIRH T £ w’z}%‘ﬁ) D 2 itk
ThHD, #ESE T BT 4 < 105 sl B L U8 <1087
nc TN ZNHB L 72, Lad b BR O 5348 1 s %
10 DEAEIT 1 ~ 2 W o a0 N obks iR
L, EAMBL AR L 18emlic iz, “he2ho
RUGERE (O34F T SRR 10 mhic O F2AR). 0354
FeRR AL L7,
w2
ERESAIBO b

1.
<

EEN NS B F SN e S N

bl

Wi (LE 102, LE3011& C atramentarium

(Cal, Ca2) REBHERIKBIL Mo ESGESL &
IO RFIARHREE BB EFaEZrmn o h
T, b b RERBWEORIEC atramentarium B

MR &L MRS SNBh ot b= FREEEDL &5
BB B ARG < AR OBE, AFMBEEELE
102 :,fsotU“L E 301 MEEERIGCBWC b =~ F B
Ly dWDRBIED ST, Chdie C atramen-
tarium 2 @M@b‘@“ﬂﬂ>%ﬁa EELTORBELY
ot $f, BREEHEKICBT 3 b+ b BARER
DI C. atramentarium WIREEI & EHEH -
1o

P ORBERD S, C atramentarium 3 v = b
WHED L DMORRICEBALLAL, b P EEED
SIEE b < MREBEHO BRI EE L RTINS
Fim Lt

E YIS ERIATEYF1908E

T R EED Y RORBIKES Y Y v 4 250
T v F a7 Meloidogyne incognita O 5BAEIE
L DB L foo

MBS L URE

BIND B 2 4 TR0 7 F a5 i (306,

509 ) Zlbem$Ric I, L3ESTE T3 4 /1
BELAABBEELE 10343 ¢ 95885 cnd + 1

< »lr/\?f;ffii [/ 1 ~2 ¥ 4%03 b7k E?! (rm}’i’ 5&}?) 10
kEA m AT, WE, AVEEEBMEREKES JUmEgE
AR A BUE A F iz L o BRI L,

100 -



8

b BAEED & HWICHT AR

$BX PV PEBEL L SBORBICKIZTT Meloidogyne incognita DEE
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525°C T ~200 [EFkiiss 8 Lic, ESBRmITER s h
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oo T o)J:vk_ AU BRE S ﬂ&%zomlr ZHo
b b OGERE O LOBREIMRIERE L, RS
M AL Tzlfn:m@/‘&k?ﬁﬁf{.f:/, Isds, R iﬁ%"&@? EiFE 4
WU, s s EE L,

i #

stz H%QL B L UL Mo A1008 L
FEREENROEBDTHLH, T~20
Bl gl L t%ﬁfaﬁi VKT, BEGTOTNR S
BOL<HL, Aridsm<mslsai, Lrl, 7HH
B LU0 RN T AR OS D0 8O BIE0 B D

N, BEREZ SIEESS O ORERENL10~14 B
DA & HIWr U oo

B (R)

20 [

4T,
6.1 x 107/m I

£ s i L 2 | x L
100 50 0 50 100

OB MBREK 100 ) B OB (%)

BNR SEEROBREHMLERE (BREZ S RHRRE

=)

2 EBHREZSHOBEE

FEIFAS I IDERLICEE S OFREEB L
OER OB A ED LD IR EIT- 1o,

MR L UHE

500ml 2% =15 7 7 2 2 5200 ml A S AR RS IR
L E 103 214 HEEHR L, HO50/EE 5 # ke
mAIZ &€ D F A X, 2°CIARIE U e BRELTh
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BFEIR O WENSHRE N BT, BERR20 nlic S5 RE R 14
BHi%OE | ATEEBLOEI0RO SIS TIRABEFE L,
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Studies on Verticillium Wilt of Tomato
Tsutomu JIMA

Summary
Verticillium wilt of tomato was found for the first time in the suburbs of Tokyo, Japan, in 1971.
The disease occurred in tomato-producing areas in 20 prefectures, from Hokkaido to Shimane, during
1974 to 1978. It has become an especially serious problem in the highlands of Fukushima, Yamanashi
and Nagano Prefs., where tomatoes are usually harvested from summer to fall. Although it has been
very difficult to control the disease, a few resistant cultivars which are known to be gowerned by the
Ve gene have recently been bred at the Tokyo Agricultural Experiment Station and by seed companies.

It will be possible to control the wilt effectively in the near future by using these cultivars.

Identification of the pathogens

In Japan, taxonomic studies on wilt-causing V erticillium in several kinds of crops were started
in 1970s. Some investigators identilied them all as Verticillium albo-atrum, but others considered
them to be V. dahliae.

In the present study, each of the V. albo-atrum and V. daehliae specimens obtained from
Commonwealth Mycological Institute showed obvious differences in morphology and culture
characteristics. I have therefore concluded that two species may be distinguished.
Verticilliumalbo-atrum produces dark thickened hyphae as resting mycelium, the.conidiophores become
dark at the base, and it does not grow at 30°C.

Verticillium dahliae forms microsclerotia as resting mycelium by budding, the conidiophores are
completely hyaline, and it grows well at 30°C.

According to these criteria the pathogen of Verticillium wilt of tomato, egg plant, chinese
cabbage, strawberry, okra, chrysanthemum and Japanese butterbur is Verticillium dahlice Klebahn,
ag are all the Verticilhum wilt fungi reported in Japan before 1980. In 1981, V.. albo-atrum was

first 1solated from potatoes and alfalfa in Hokkaido.

Host specific strains and races of Verticillium dahliae

Isolates of V. dahliae obtained from various locations in Japan can be separated into tomato
and non-tomato strains. Out of one hundred and twelve isolates were obtained from 18 species of host
plants belonging to 9 families collected from 14 prefectures 59 isolates were the tomato strain. The
tomato straing were obtained from 6 species of host plants belonging to 4 families, while the
non-tomato strains were isolated from 15 species belonging to 9 families. The distribution of the
tomato strains was restricted to areas where the Verticillium wilt of tomato and udo (Arelia cordata)
have occurred. It seems reasonable to separate the isolates of the pathogen into the two strains
because the non-tomato strains did not show any pathogenicity after several times of passages on tomato
plants and cross-protection to the tomato strains was observed in tomato plants when the tomato
strains were pre-inoculated with the non-tomato strains. However, no remarkable differences in
pathogenicity to the other plants than tomato were found. Only a few isolates were pathogenic to sweet
pepper. There was no correlation of pathogenicities to tomato and sweet pepper.

The resistant Ve gene cultivars were not attacked by 13 isolates of the tomato strain obtained

from tomato and udo collected from Fukushima to Aichi Pref. Apparently V. dahliae race 2, which
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1s widely distributed in the United States and Europe, is not present in Japan, because the Ve

gene is not effective against race 2.

Parasitism of Verticillium dahliae

V.dahlige was not considered an important pathogen in Japan until recently. Iceland poppy.
chinese cabbage, Japanese radish, strawberry, okra, cotton-rose hibiscus, udo,.sweet pepper, tomato,
chinese lantern plant, egg plant, potato, water melon, melon, cucumber, calendula, chrysanthemum,
cosmos and Japanese butterbur, belonging to 8 families have been recognized as hosts. Inoculation
experiments were carried out with 8 isolates of V. dahliae obtained from tomato, egg plant, chinese ‘
cabbage, strawberry, okra and chrysanthemum to 81 species of plants, including 18 species described
above except Iceland poppy, belonging 32 families. The result showed that the fungus was parasitic
to 48 species belonging to 18 families. The sixteen species were especially susceptible to the
pathogen:feather cockscomb,four-o’clock,cabbage,adzuki bean, cowpea, garden balsam, rose mallow,
perpetual begonia,fairy primrose, snapdragon, prince melon, bottole gourd, white-flowered gourd,
china aster, dahlia and common sunflower. These belong to 11 families. Four o'clock (Mirabilis
jalapa) , adzuki bean (Phaseolus angularis) , fairy primrose (Primula malacoides), bottle gourd

(Lagenaria siceraria var. gourda) and white-flowered gourd (L. siceraria) were new hosts for the
pathogen. No symptoms appeared on the following 14 species: chard, spinach, glove amarantha,
portulaca,turnip, wallflower, peanut,soybean, tobacco, sesame, garland chrysanthemum, lettuce, zinnia
and chinese yam which represent 9 families. However the fungus was reisolated from the inoculated
plants described above which can be considered resistant and carriers of the pathogen.

On the other hand, the following 33 species belonging to 20 families, hop, buckwheat, drooping
silene, Chinese paeony, kidney bean, pea, shrub althea, tea, garden pansy, celery, mitsuba, carrot,
parsley, Japanese azalea, cyclamen, sweet potato, American morning glory, scarlet sage, perilla,
petunia, pumpkin, hybrid pumpkin, edible burdock, barley, rice, wheat, corn, taro, Welsh onion, onion,
asparagus, Baster lily and gladiolus, showed no symptoms and reisolation was not possible. Of these
non-host plants, barley, rice, wheat, corn, carrot, edible burdock, taro and Welsh onion may be

considered useful rotating crops to control tomato Verticillium wilt.

The effects of the sotl-borne pathogenic fungi and nematodes on tomato Verticillium wz’lt_

In order to clarify the effect of some soil-borne pathogenic fungi and nematodes on Verticillium
wilt disease, the following experiments were carried out. When tomato plants were inoculated with the
non-tomato strain of V. dakliae prior to inoculation with the tomato strain, cross-protection was
induced and the disease symptoms were delayed. Preinoculation with Fusarium oxysporum f. sp.
lycopersici (races J 1, J 2 and J 3) or mixed inoculation with the tomato strain of V. dahliae
of resistant and susceptible tomato cultivars produced a severe infection of Verticillium
wilt on susceptible ones, but did not cause the disease on resistant cultivars. Inoculation with
mixturesof V. dahliae and each of the following fungi and nematodes showed no effect on the severity
of Verticillium wilt disease on susceptible tomato cultivars and no disease occurred in resistant
cultivars; V. nigrescens, F. oxysporum f. sp. conglutinans, F. oxysporum f, sp. cucumerinum, F.
oxysporum {, sp. lactucae, F. solani f, sp. pisi, Colletotrichum  atramentarium, Me!oz'dovgyne

incognitc and Pratylenchus penetrans.
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Seed-transmission of Verticillium wilt '

V. dahliae was reisolated from 43 % of the peduncles adjacent to the fruit of inoculated tomato
plants. This suggests the possibility of invasion by the pathogen into the fruit. Verticillium sp.
was also isolated from 6 of 410 seeds obtained from inoculated tomato plants. It was not possible to
identify the pathogen to species because no pure culture was obtained.

A highly concentrated conidial suspension of V. dakliae was smeared on tomato seeds and kept in a
desiccator at 23°C. The conidia survived for more than 423 days. Hundred and one day-stored seeds
were sown 1n steam-sterilized soil. Two or three percent of témato seedlings were invaded by the
pathogen 77 days after being sown. Although evidence for seed transmission of V. dahliae was not
obtained, the results suggest the possibility of seed-borne infection.

In order to determine effective methods of disinfection of tomato seeds for V. dahliae, conidia-
smeared seeds were stored in a desiccator for about 200 days. Then these were soaked in hot water at
55°C for 25 min., the usual method of control of bacterial canker in tomato. The treatment was very
effective. Dry heat treatment at 70°C for 72 hr, which is useful for control of TMV, was not
effective. However, chemical dusting (benomyl-TMTD or captan) in addition to dry heat treatment

was effective.

A breeding method for Verticillium wilt-resistant cultivars

Dipping tomato roots into a homogenized mycelial or conidial suspension of V. dahlige is a
suitable inoculation method to evaluate resistant breeding materials to Verticillium wils.

The homogenized mycelial suspension was prepared as follows: a test isolate was cultured in 200ml
of autoclaved potato broth with 3 % sucrose in a 500 ml Erlenmeyer flask at 23-25°C for 10-14 days.
The mycelial mat which developed was scooped up with a pieceof gauze, which had been washed
with water, and then homogenized in 25 ml of distilled water for 3 min. The mycelial suspension was in-
creased in volume with distilled water to 500 ml. Conidial suspensions were produced with potato broth
containing 2 % glucose by shaking at 23-25°C for 5-10 days. The concentration of the conidial
suspension was adjusted to 10% conidia/ ml with distilled water. The roots of two-week old tomato
seedlings were dipped into 20 ml of either suspension of the pathogen. The inoculated seedlings were
planted in nursery beds. The rest of the suspension was poured into the soil surrounding them. The
seedlings were grown at 20-30°C for one month after inoculation, and disease development observed.

Susceptible tomato plants infected by the inoculation showed typical symptoms and obvious
stunting.They were easily distinguished from resistant tomatoes. Another advantage of the method
is that resistant individuals can be used for subsequent experiments because they grow normally
under the routine nursery management. An inbred line 'Tohnoh NFVR’ and a commercial cultivar
"Tohnoh Fujimi’, bred at Tokyo Agricultural FExperiment Station, were demonstrated to be
resistant to Verticillium wilt, Fusarium wilt (race J 1) and root-knot nematode (Meloidogyne
incognita) disease. The cultivar 'Tohnoh Fujimi' has been marketed for commercial use. The
breeding method is simple and effective, therefore many Japanese plant breeders are using it to

obtain Verticillium wilt-resistant tomatoes.
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. dahlige (f5) B+ U V. albo-atrum (%) D30CI5HED

Bz
8. AHtLicEU7z V. albowatrum BLV. dablice DHKRIRIK

P A e
R EREs=

A

- 123~



KBS ARISIIR B H16%5(1983)

BUREIV Verticillium dahliae, V. albo-atrum & & UV, nigrescens
OFREHE

1. V. dahlige DEt%

2. V. albo-atrum OIKIRE R

3. V. dahlige O BIERERANKD

4. V. albo-atrum D7 4+ 7 54 FHGHE

5. HecIEiE 0o V. dakliae OJEFEHINAO B

6. V. albo-atrum @ 2 f153H: 1

7. V. nigrescens DIEREKTF (KHD) BLUNET

8. r MHETFICRKBICHEBELAHICED 201 BERELK V.

dahliae DAY
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RARBESBEMARE $165(1983)

il

V. albo- atrum V. dahiiae
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