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ABSTRACT

KEMMOCHI, 1.12* and SAKAI, H.3 (2004). Verticillium wilt of plant species in cabbage field infested with Verticillium
longisporum and V. dahlize. Jpn. J. Phytopathol. 70: 99-105.

Wilt disease on 20 plant species growing in a cabbage field naturally infested with both Verticillium longisporum and V. dahliae
(tomato pathotype) was examined. Severe symptoms were noted on cabbage, Chinese cabbage and Japanese radish, and the
two pathogens were readily isolated from different plants or a single individual. Concurrent infection by the two pathogens was
also observed in udo (Aralia cordata Thunb.) and potato, with moderate and slight symptoms, respectively. Only V. longi-
sporum was isolated from scarlet runner bean, which had slight internal symptoms. These three noncruciferous plants were
newly recorded as host species for V. longisporum through natural infection. V. longisporum was most frequently isolated in
tissues of cruciferous crops infected with the two pathogens, whereas V. dahliae was most frequently isolated in potato. V.
dahlice was the sole pathogen obtained from tomato and cosmos. Neither of the two pathogens were isolated from head lettuce
and gramineous crops, namely sweet corn, sorghum, wild oat and sudax. Among weed species, V. longisporum was clearly
pathogenic on marshcress (Rorippa islandica Borb.) and was isolated from them, and V. dahlice was isolated from common
purslane (Portulaca oleracea L.). These results indicated that the two pathogens were still pathogenic on their hosts with their
usual severity without interfering with each other under the concurrent conditions.

(Received August 7, 2003; Accepted December 10, 2003)
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SEBEDSLVCHECKHT S V. longisporum & V.
dahlinge DBEME F v NV/S—F 40 U7 ABERBOR
TR B V. longisporum 18 20 V. dahlize (b= 5% 5
SEEEh, RFOREMTIEE—T, FFERE B0 RIH
DEFRE L RO IFARR KRR O RRES (B&
1060m) ZfEHER L, 1998~20004E I L 2. BB
IR{EIE & L CRBSNALIMIC, SBELTCF+ Y
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Wz 7T HEOHMEE (Table 2) ZHA & & L.

HEHORIEHEIKROMEO L L. Ve HAEET T
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VY, PDA B RIS 5 3 DD EREEM: (74075
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Wi Nindp oo, FORERFT - 7fER, V. longisporum
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L5 E O DD B, FeXY, NTY A, X4 NG A, A ay, RINFA VP V/OE L BENBE
V, Ve HAEDE U EED O, e A0 R AL V. longisporum DR, ¥+ H A€ 1 BEEN O V. dahliae
D BEED Verticillivm BH DS Mz, EhAF ¥ XY, DRI HEE N/ (Table 8).

Table 1. Identification of Verticillium species isolated from crops grown in field infested with Verticiilium longisporum and V.

dahliae

Crop (Scientific name) Vear External Internal Isolation frequency Species identified®

Cultivar € symptoms® symptoms® of Verticillium spp.© (Number of plants)
Cabbage (Brassica oleracea L. var. capitata L., Cont.)

Ryohrei No, 41 1998 ——~t 4 ——~ 8/23 Vi)

Raiden 1999 + + + + + + 4/4 Vi), vd(l

Ryohrei No, 41 2000 + 4+ + + + + /7 Vi), Vd(2)
Chinese cabbage (Brassica campestris L. var. pekinensis Rupr.)

Yuuki 1998 +~+ + o~ 10/19 Vi (10)

Yuuki 1999 ++ o~ 3/3 Vi)

Yuuki 2000 ++ + + 5/5 V1)
Cosmos (Cosmos bipinnatus Cav.)

Sensation 1998 - -~k 1/9 Vd )

Bicky compact 2000 - -~ 2/8 Vd (2
Head lettuce (Lactuca sativa L.)

Steady 1998 - - 0/29 None

Universe 1999 - - 0/5 None

Steady 2000 - - 0/3 None
Japanese radish (Raphanus sativus L. var. longipinnatus)

T-340 1998 —~k — e~k 13/30 Vi3)

YR Tetsujin 2000 + + + + 3/3 Vi), Vd+ Vi)
Potato (Solanum tuberosum L.)

Waseshiro®) 1998 - — o~ 0/17 None

Danshaku® 1999 - -~k 1/4 Vd (1)

Dejimaf 2000 - -t 2/4 Vd2)
Scarlet runner bean (Phaseolus coccineus L.)

Benishuho 1998 - - 0/7 None

Benishuho 2000 - -~ + 2/3 Vi)
Sorghum (Sorghum bicolor Moench)

Green sorgo 2000 - - 0/6 None
Sudax (Sorghum halupeuse X Sorghum sudanese)

Green manure type 2000 - - 0/6 None
Sweet corn (Zea mays L. var. saccharata Bailey)

Peter corn 1998 - - 0/21 None
Tomato (Lycopersicon esculentuwm Mill., Cont.)

Oogatafukuju MR 1998 o~ + o~k 5/11 Vd (5)
Udo (Aralia cordata Thunb.)

Kairyoise 1998 -~ -~ 2/5 Vi), vad )
Wild oat (Avena strigosa L.)

Hay oats 2000 - - 0/6 None

a) Degree of leaf yellowing and wilt; —: no symptoms, +: slight yellowing of lower leaves, + +: moderate yellowing or slight wilt,
+ + +: heavy yellowing or moderate wilt.

b) Degree of discoloration in vascular bundle; —: no discoloration, +: in root or hypocotyl (Japanese radish: root tip), + +: in stem
or lower leaves (Japanese radish: middle part of the root), + -+ +: in leaf blade or head.

¢) Number of plants Verticillium-isolated/Number of plants tested.

d) Identification proposed by Karapapa ef al. (1997). V I Verticillium longisporum, V d: V. dahliae.

e) Foundation-class seed tubers were planted.

) Microtubers ( Verticillium-free, from Tsumagoi Station, National Center for Seeds and Seedlings) were planted.
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Table 2, Identification of Verticillium species isolated from naturally occurring weeds in field infested with Verticillium longisporum
and V. dahliae

i ‘ . . arios 1 fiedd

Weed (Scientificname)  Year  (UMSRL, WSO, ORI Rumber of planis)
Barnyard grass (Echinochloa crus-galli Beauv. var. crus-galli)

1999 - - 0/6 None

2000 - - 0/6 None
Common lamb’s-quarters (Chenopodium album L.)

1999 - - 0/3 None
Common purslane (Portulaca oleracea L.)

1999 - + 3/3 Vd (3)

2000 - — e~ 1/5 Vd (1)
Hairy galinsoga (Galinsoga ciliata Blake)

2000 - - 0/10 None
Marshcress (Rorippa islandica Borb.)

1998 +~t + + A~ o+ 5/10 Vi)

2000 + + ++ + 2/2 Vi)
Native dandelion (Taraxacum platycarpum Dahlst.)

2000 - -~ 0/5 None
-~ (Polygonum nepalense Meisn.)

1999 - - 0/3 None

a) Degree of leaf yellowing; —: no symptoms, +: yellowing on one leaf, + +: yellowing on two or more leaves.

b) Degree of discoloration in vascular bundle; —: no discoloration, +: slight discoloration in root, + +: heavy discoloration in root,
+ -+ -+ heavy discoloration in root and stem,

¢), d) See Table 1.

Table 3. Identification of Verficillium species isolated from different parts of plants grown in field infested with Verticillium
longisporum and V. dahliae

Detailed frequency of isolation®

Hocsfﬂlt);j;; Year sﬁ;ﬁgﬁ;«ﬂ Sy{g;egﬁ;b) frfc?&iﬁg;ld Verticillium longisporum Verticillium dahliae
Root  Stem Petiole Root Stem  Petiole
Cabbage
YR Shinpu 1999 + 4+ + + + 7/15 3 2 2
Reiho No. 1 2000 - + + 5/15 1 40)
Chinese cabbage
Yuuki 1999 ++ + + 4 + 11/15 3 1 5 2
Yuuki 2000 + + + + 5/15 4 1
Japanese radish
Taibyosobutori 1999 + + + + 4+ + 9/16 190 4% 3 19
YR Tetsujin 2000 + b+ + -+ + 7/15 30 4%
Potato
Dejima-OW 2000 - + + 4/15 3 1
Dejima-@» 2000 - + 2/15 1 1
Scarlet runner bean
Benishuho 2000 - + 2/15 1 i

a), b) See Table 1.

¢) No. of specimens with Verticillium/No. of specimens tested.

d) Five samples were cut from each of the three parts.

e) Isolated from leaf blade.

) Isolated from root tip.

g) Isolated from middle segment of root.

h) Microtuber (Verticillium-free, from Tsumagoi Station, National Center for Seeds and Seedlings) was planted.
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V. longisporum & V. dahliae H3FF T HMHEHITHWT,
RO T 7S5 TR THML <, F+XY, NTY
A, A3V OR AR F— Ry bz oREL /-
Wiffiid V757 — (Brassica oleracea L. var. botrytis L.)
DOE—E» b SIS TR (RIFEHZ2, 2008), W
Ny T T I FEHECH L URW SR EE L, B
ANOBFELBEHIITPNE EEZ SN L, V. longi-
sporum HARRZE, FER & DKL R H D INHITH
KAMES NI L, V. dahlice D7 EHFEEEEL,
PRI TOR b —HICR SN T, SO & D 7akERid,
FNENOBEOBERIZ L » TT 7S5 FHRHE TRD BN
BB O RIFEHE A, 1999) LA—FHLTWAT &n
5, WMfETRELETCOEWCEELEY> L, 7
7SRRI L CHICE A OFEMLERL TWH L%
z2bhiz. L7ad-C, WMHEOREMSTCROLNLT T
SPHEWIZIE T AL WIREHE, SRR R R - 7
V. longisporum 12 & - CHER I SN TV S AR A&
VW F e N T L WREE R BB T V. longisporum
OFERFELN LD, BIFCEINI YA RF 4 avind
T TSR OBIE eI A I L PEETHS.

7T 5 FRHEY T, IRIEIFE L L CHRERZY ¥ T4
B, NoNFA VTV, T EDD V. longisporum 155 HE
SN, ThETEADOY » HAELDIE V. albo-atrum
(GEEVE D, 1981; AP, 1995), V. dahlice (fRIR, 1981; F
I, 1995), V. nigrescens (LI - FeHg, 1984; F%F, 1995),
V. tricorpus HEEEIED, 1999) D 4 FASHES TR Y,
WA TSNS Vo nubilum %272 5 ARSI TV
% (Rich, 1983). Lo L, BRWHET &R -7 V. dahliae
(B, V. longisporum) o EES N7ciE L Y%7 570,
WSV HA IS B V. longisporum DHH BHERR
INATEITED, MHHEEE L L TlbhhTh 5 6D
Verticillium [BE O NTR, Vv T4 CICHELEHY
HIEBPEOpElRoT, Ve TAEIED & EFHER
WORERRBMLICSWEINED (B, 1995), KB
BN COIMRIRB A TEERS A ENTEY, BHRLC &P
P Dol

RENF A VPO Th, JHRFEEIEIER S i h
- Te SR E OREE R AR A RIS B D, ChHOMEE
DI V. longisporum DHEES Nz, KRBT V. dahlie
OFEITER I NI - 7B, FHRRTEANZANT (v
R B V. dahlice DIRFEEDHERIN TN S (RlF
EA, 1999). ko C, AR CIRIFHEIC & » THRHEA5]

EFRISINTWAHTREMEASDS. LoLaRs, BERIL
PEEOARFIEEMIR T, WIEED L LTRoNF A7
VRIEL BRI EINTHBIC S b 69, Verticillium &
12 X ARBITRI SN TN KIEOBE LY v A4
T LB, BHENC 72 67w LHEOTEIL & O
DENIENT 05, FBHEPRBIN TS AE
Uy,

Y BTk, V. dahlisge ¥ 30 V. longisporum OFA TR
DoHNA. INETY FEIEBOREE & LT V. dahliae
(Sawamura and Soma, 19768) I XU V. nigrescens (fRIE,
1977) BIRE SN TWBD, V. longisporum 122V Tk
R Ty FAOFEERHER SN Ty (RIFEH,
1999). 4EFTHAEET HMEBIC T, PDTV. ongi-
sporum OFERTER L 72D, K% 5L /o fEO P
AR CTH -7 D, WESMBL RS & D70
FAHTAHPEDIMICONTIE, BIORNALELE 2
bns.

DD e AT, NoNFAVUF Y, 7 FTiER
V. dahline 3 20 V. longisporum DTER & 7n 5 A EEME AR
DN Lo TINOIEp CRIBRE R & MR &
%0, T7SFRHEICML VWRFEE T SR TREND
B ARICY w HACRRETED Verticillium REDOTEE L%
N55Z &R, MENLAMAEORBTHEFEL LML T
WAHI DG, EED L L THWABEICEEFEN,OD
BOMLIARCEE T ALEND 5. ki, CThoI T
S RHEMICRE % V. longisporum ORERFITRITEL TH
0, BB EE L L TNAAZ ENTELLEZDN
5.

SMBELTHRE LAY PICRBREIZEDLN, V.
dahliage DHPHHES N7z, FERIC, 2 AE A TRAMRE
BITRDONIE N - /B, V. dahlice DFENER S N
7. L7ahoC, P MNBIU T AEAL V. longisporum
OIS, V. dahlice ~ DRI X - TELRIR
YEVEIOD S 2 H A ERNZISF A Vi, o FinEO¥E
R BUATREME A S B 7, IRfEMEY & Uil Tlewy
EHIMTI NS BT, T AT ARV R B O ST
VEd & U CHIER BT, BEIBIZ 5\ T d S v XY OlfifF
YRR BRI EY & U TR DS & & B KBUBRI es
NAMPISRZTHY, RS BECHS.

U & AL V. dahlioe W SEZMEAMENEY & U CRLE D
LNTWAR (BRIE, 1983), —JC, W Verticillium
spp. S NGB R SN D BlEE», 1999
Bhat and Subbarao, 1999; #HEHiZ A, 2003). L2 L, AR
EACld L & ARIEHYs - RFDTER SN o 7cl Lh b,
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RSO EKE O EECIIRIErEY & L CoORMBIR L%
WekEZONL, Eh, ARXPOAL—Fa—vReV i
S, BRI VN, AF v 7 AIZDWTh, MR
RIERDONLh o7, A XBHEWE V. dahlige (V. longi-
sporum & &) OIFFEERY & 3Tk (BRIE, 1983),
KR C b FEROFREBB ONIZ 200, IRfFEYE X
UHRIECEY & U COMMEE W &l s h.

ED XD, MEALEST BBV, longi-
sporum & V. dahliae \ZHNCIHEINAZ e, RE
OB N R TR EH NG R IR 50, (ERSEM:
DR ER TRE—HAMC O N E L5758, £y
XL CENZENICEEOHFERERLTWA EEZD
Wiz, B2, 775 FBHEW T V. longisporum O 55 Bk
RPEL, Vv AET V. dahlice DR BEpo 72 C
s, TN TN OIEWIH 4 ATWEOFEMOR S #RT
LD LFEZ LB,

MRS HMR 6 R 7R (Table2) DT, 775 FH0
AAY X TR THLPEFEPEDON, V. longi-
sporum DFAEDPTER SN . FE - #1798 (1980) F,

79 A HAERREMMBO AN Y 2 TR 006 Verticillium
sp. BRI L Twa 8, BEOCHBICE S V. longi-
sporum TH - ICWEMEAE 2 B b, AN LT,
HNHGH S & V. dahlicge DFEPRED NI, KL V.
dahliae 12 & » TEEHWR BRI 3 C L BTl
INTWAD (Evans, 1971; Johnson ef al., 1980), BN T
N7 Y A BACFHEBEBS O AR Y C 205 Verticillium
BESBRE S i h - lER D5 (EHRIEH, 1980).
KRR B, ANY 2K 4 258 V. dahlice T
W<, V. longisporum TEIWOFESEZRITWEEZD
Nz, Fio, WHOBER SN b o R, —HoOkkT
e BN AHEREERRD SN DV by 2 iR
oW, Verticillium BHEOME L & I HTTREMEN B 5

B, FTOFEMHEIFTNEELZ LN, N\FLAFy, v
W, 4RI, XV NTEBEEBRD NS, Verticil-
Hum WS DHES N -/ Eh D, ThOHREIIR
BHIFFEOHREML D, Bo THRIBIC R S WERE &
2z ohr, UED&DIC, BBMETIALY ZTRY
M V. longisporum O, ANV 10 V. dahlice DEGSE &
o TOLATHEM 2 B Y, MM O B % K % 238
BH5H

i B

Verticillium longisporum 35 O V. dahlizge (F= F5R)
DRHET B8 % XY /8—=F ¢ 3V 7 AFERIE O T TS

IRV, BwfFIE I JUMBHMER O 9 Bl 20165
% A R O A A & BAERTEY O R 1 2 5 A0IR
WEBE L7, FaXY, NZHAL, T4V THELW
REARO N, B sfkE/ioil H*‘Hﬁfﬁ O T HE DS 53 Bl X
N, UV HATEY P BIEHES, N FA vy
26 V. longisporum O AP HEES, ChOERICE
V% V. longisporum ~ORERPFIFER S e, H— @&k
POMFER DS NI O DL, 775 FRHEH T
V. longisporum D MERD, Vv ATk V. dahliaze D
DHERBEp -7z, b= b, TREANBR V. dahlice D

ABHEE NI, VE ABLUA RBHEY (A — ) a—
vV, Vibd—, WEiT Ny, AXy 7 A) 1Kk, ififdE

DFEITRD ‘5/}1727’%0 Jo. BESME TR AA Y2 TRY
B V. longisporum B, ANU .06 V. dahlice D55
SNz, DR k%b>%, MR RESRE T CHE W
BNBHT e, TNEFNOMICEAOFEMARL T
WhEEZ LN,

B

KD L 0 % LI M7 o TIIE I 7 TE R
BEBEOMIBIIGL, 75 SUICATIEORFIC YD,
Vw HABDTA 7 BF 5=/ S— % HHL T A A
AT B AT ¥ — RSB OBAM . (B
IFITH AR ) (YRR L L 5.
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