WEES TRYBRERRORRERP L RELERS LI UBRICET 5 WA !

I

TRVEMEDIE 6 BOFESBEDHENTWVW BN,
BF & 22D Aretium lappa L. D 1T, FHEo I
RYIAEE2ST (RE 1989). H4EBEEI—ov
RPBETIFENPTTELAHLTNGY, HERIZS
WTHABBRZD LN TWEWL, AXRIZIR AL
LEANZORTHREET LS, YNEEY LTHA
CHEINZLON, TOBRFEL LTREIND X
SiClholeELZLNS. HAGHOE S TERICHE
Wi 12,000ha ¥ A< HEITBI N T W7, 1960 TR
20,000ha 5 TREERERIEKRLES, T0®RRY
HEZH D, 1999 FIZE > TiE 11,400ha K E - T
W3 (BHKEARIERIHE 2001). HE, #R
MIEBETLIOTRYERAE LCRA - RELTL
ZEREADHRTHD. FEH, REETLIRYHR
BEANTWS A,
TREENTWVWH2LDOTHY, TOMAEIZ 1999 F
TEM 7,715 t RS (RBEYATLWMELY Y —
1% ¥R BA F AT 4R, 2001) . '

EHEEIC BT 2 TR ORI HFITBEBHIZH

5 ERCHEREER MHLIRB] CVWOBHFTHEL
EOMFBREDT, RETIRENFREOREBIER
LTW2L00, 2EMICE 4 LoEMEHFELT
W3, TOREEBEIZ, 1996 £ T 1,430ha IZE L
75, 2000 £ TiX 923ha iZ A LTW 3.
O TRYIERETARERIART 16 B (BAEY
REESHE, 20000 #, EBETE 9EIAHREINT
W5 (BREDS 1998). Z03b, BE&RKK 5T LT
D) ARLEBHIZIREL, HEELEZEL TV,
KEDREE, S0 ZANBETOLADLENTW
5.

TKYBELRBOHEIT 1988 EORFLFTHTT

5. Ll FREIEATEAKOEBLEE LA

DHT, B - BEREVETHOZIETH > 7. 1998
FEX > TAROBRENALMIZEN, FEER
Itersonilia perplexans ¥ FIEE 1= (JBHE - ZH 1998,
Horita and Yasuoka 2002) . y

I perplexans W& TR 7 A OEMICEWVTREE
CLTOREEFD Y. TOHEMIELIE [HRER]
WELIPKZLIDTT, vVBEBSLIUFIEOEYT
REOREN DD, RFBLLEDICL > TRELYD,
BRI, ZEBLICERCRKRTS. URHEDD /-
A=y 7T Iltersonilia EHARMOFFREREEZ ¢

INLGRINRTHENOWMEHAE L.

R

il

FRREL LTEETHAH, BELUACLEES IO
1681 %S B (Channon 1969). UL, % 7 EBHE
MTRARESBSATERICOZRRT HEEMNEL, EE
KREBWLRBEBRTEDEIIRTOHXTHS. T0
=8, TR TEERRE ltersonilic HEOPTLI=—
SIHEBELEZILN, ThooEEBLIUVHEEOMR
WIEEDCLEREYH L. /-, EHCETZITR
TREICBWTRERORERAS LMETHSL I L
phH, BRAUBRAEOBISRE,SEZIN .
HET 1997 55 2002 EEFTRFORELRE L
BB BT AR R AN L. AMERRERR W
EHE, REREORE, RELBRBITHRIEIZD
WTHRH LEBREIRDFELDZLDTHS.

AR EETT BN, TABEIPRBER
BEs ) -VERAERREENZEL GudtiEr B

BRBERER), mdtEENTRERSERE Y -

BXNEREREEL (BLEELTHBERBREE)
CRAFRRERSALNAL LI, KIEBYRT
EEEBRD, BEETIRBOBLET 5.

BHRXOIREEE - It REREREE LR
—BfE L, EHRENEEEEL, FEHREEREL
BB AR B BLL VECEHOBEERT
5.

AIFREXTTOICY Y, TltEETTHEERR
BEEAE_K (RAEET LN BERBRBENRER
), 7Y KREFLT A MHEEY S —
Robert J. McGovern 4 (H 7 oV ¥ KEEYHFED)
BLUEFRE Y ¥ — Teresa  Seijo KW IE—FBILEH
HEEEL, BAXEIBYEIIBEEE, DLV
WOBEERERT S.

Tiz, AMEETOCYUD, BURIHT LB
EWEREWERAHBREL (BRI EEBER
BB, ndtiBEL+BRERREEMENEELD
MK (LhEEEREBERRERE), REXZEL%E
BEEENMEE, TR - RN s %
EMREKESRE K (RBEIFRBESRREER),
TEty ¥y —FmHEEMEEER (RIEELERE
RFEARE), TRAtry ¥ —mREAETEAK (B
MBETFRBERRE 7Y —AESFRBE), H
Y —RAER/RMEK TRty s —THEBEKHE
EEELILRBERBSHEEREED, ARBROE
BMOUZBREL TRIEER 25 - At EEY RS S



2 v LEETRERRERE £ 1095

ERER ML, BT RBERBIEs ) — v BE
FREAWEEEF LR, K25 T BIEEE
TLIEESITE - B v & — EEER AR L R
WEEE, RKEERS S CMEERRE U SRS
Ball, Tty —EEBEETETR EEHE
K, EREFTR, SEREFRICEEHSEL LT
5.

mx CRHRARET IR EED EEEMESER
BV Y —kABRE—FK (BILEEIIE - BEREM
y—BEE), +BhEEREY Y —hRER (BA
BHRER LYY —) RUDEBER LY Y — B R
<pHLEL LTS,

BRIIAREERTTAICYEY, TRATEST
BT BEEN Y 5 —BEF LSRR, TR
BB R ERTEME L LT3,



BHER  TRVBRERORRERA L REARB I CHRICET 2R 3

I &F 5% 32

TRYBEFIE, BULDEHDL (1988) 12 & » TH
EEINRET, TOREBLIUOREEOSHECRER
HERE, BRFEREINT-OXFHEINTHS. LrL,
FREOSBEENFTEINALMZENT, BACEH
DrIVTHERBNBIEND, BTHO 1ETHS
CRBMLTVD. KRORETEHDOWE T 1986
FERHENTVEA, KES (198)I2L 5L 1974
FIZHIAT, 1977 FICRBE, RIWUETES & OKEFE
THEELEEROREEZDTWE I b, dLHEE
TRHELSPLBRELTW- EHEESNS. il
TF2RBORIM - REFTL Lo 2HICBEE D, FME
HMTOREREZL T,

BLEBEOREEE UTCHAE SN ltersonilia B 12
Derx(1948) I2 & » TR BNEET, TOFLWEE
iF Olive (1952) 12 & » TEHMENTWVWAS. Derx IZ&
LEER I perplexans DBEDDHIZ [ pyriformis
(Nyland 1949) 35 & UF I pastinacae (Channon 1963) A%

FRELLTHSEEINLY, INE0REER,PSWE

¥k I perplexans DERIZOWTER Ik I
pyriformis EEERFEFBRL, Thdiks50 7%
RLZEPEFIFABHMTRTEASEEIIBRE
nNazr, Wik HET (ballistospore) 2 E
WZ X EM L perplexans ¥ DHBH L ENTWVWS,
Tubaki (1952) i Nyland (1949) AEZE L - HE#E I
FF T F A THRTFHAME ORI RREEDEK
T, IhBPEERFRICBEEENS L L. oKk
WMTRIEKEEET 2 & L perplexans LRED 7 5
TEBORTHRMEESEESN, WHEOZERIIH
B TREWEEHRE L. [ pastinacae IZEWTHLN
—Z2Zy TRNLEREERSL, F 27108 L URRE
BEVWIEPEERT*EECHEATIHETHEL
LTHEENTA, Sowell and Korf (1960) W EEM%
BLTVWS., ThidA—2=y ZIREEEEORE
DFELEBERFERCERIFET D0/ —2
—y FUNADPEREEIN-BROPICLEERT R E
BRT2EKSHD I LIZETVTVWE. Z0E,
ltersonilia 3 FE®D Coenzyme Q A —TH B I &
(Yamada and Konda 1984), GC &%, DNA OHEH
BLUOBRMTLEORAGHABE TV I & (Boekhout
5 191), EEFROTRT EXEABR,OGRA—TEL
R7e&d&Nn 3 Z & (Boekhout 1991) 72 ¥ 5, BIETIX 1
B 1HEOER L Sl (Boekhout 1998).

I perplexans DEMHRREE L TOREIEITF 2
BsLUvw ) BEY TS, TR0 F 7R ED
Tk ¥ 2 (Dosdall 1956, McRitchie 5 1973,
7R 1958), &YW 7 (FEE 1958), k< 7Y (Sackston
1958, Seijo 5 2000), 7 Z ¥ — (McGovern and Seijo
1999) EL VT —FF a—2 (Cragg 1966)THE S
TWa. WTFNOEYIZEWTLRFMALIZIESR T,
BEONEEREREN, INn523Ee LTERER
BRIT. YUY CRTIELRRSRONZEAH
HBEN, FETRWEETHOTICREERZDHKT
%% (Sackston 1958). ¥ 7 RHEMIC BT 2HEOR
ERTRTCRERRBIVUEROERIZEE > TH
D, REEBCETIMAIZIFZLALTDR TV,

U BEY TR/ —ZZ v 7 (Wilkinson 1952,
Channon 1963)3 £ 0" ¥ ¢ ) (Koike and Tjosvolkd 2001)
THEINWVWE., X=Xy S TRECERIBOFERT
D Fed% (ltersonilia. canker) HHETH 22, FEIZL /D
HA2ERT2EAAEDBEND. £z, ThHKEHE
HERPHETALERL, BETORER2REIT
(Channon 1969). F ¢« Wiz BT A HEELERIZEE
TORBHADENTWVS. N—2Zy 7B
FERRBERET2BE T L HHOEITHRENAD
NH5ILe BIPLAEADESNEZLBEND
B &z (Smith 1966). LA L, HREFEEE
LTLURBORBHFEMT 2L WOMEH BN,
SlIehd, REOGERRFE LTEEZDRADHE
WhoroFERTFTOREXREELEZILNE
(Channon 1969). Gandy (1966) i& & 7 B EE D A2
HELTWESEL OEBD S Iersoniliac HHFEEX
N3Zehs, ¥7EROGRIFEE LTEETHS
LR LUE. —F, HEBRTHR—X= v 7T lersonilia
canker DBHFB & HEP BB T L E LD 12
r AREARENERET AL EERLEET
&7\ (Smith 1967) LT 28HELH D, E—REH
Be LTAPEE,IBEETHLS L TR,

ltersonilia B2 3 2B RO @ E T 700 s,
N=Z2Zy 7THEAEZEOFTR S ICEFHEOR
BREVH D, BEBAELEOFT R 1966 F 2
[Avonresister]| A E A X4 (Channon 5 1970), 1988
1243 TAndover] RERENTWS (Davis 5 1989).
Fi, BTHBERNKL LT 455 CORREEZAW
HZHEREHE ENTVS (Smith 1966) .
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I BRARORARR: HE

AFFIL 1988 FIAHBIZ L > THREESNRET
HHN, FOHEHIIHOVWIRTHORAEZW., 20O
b, RFEOEROBE Y REKHFIIODWIHRERZT
ot T, RBEILBIRYTNEADOEEIZONWT
LEELL.

1.8 &

EREORBIH FToEZOLBED LN, BT
AL, LEETRORREFECI-TREEZS
A, 7T ATA~8ATHIIT CTHREFZED BN,
Z0%, WHEHCESFET, EEREZS. ETRE
CHERCERCRBEDNRHELEL S (Plate [4).
FOBERIIB - (EBE~BRORUEFBAL TSR
KRORBELLD, INIPER~ERT2HELEADS
N5 (Plate 1B). ¥EWMTLRABLOERKBHELS R X
n, kLT HREOFOLMIMEETS. ZDED
HRFEIBRLVWARIES D ERESIrHHANPT <
7t5 (Plate 10). HETIR, RHEOERISHL, ZE
OHEFrEBEE COMMIZEEIET 2 & ERRH»
LEBEYL-TEKRL, BEFEESN, BEERK
#2325 (Plate 1D). EHRERPRLERLESNE
@ KEBRE - TEHL, HEROESEKSHEIT
ZEELEDLNS.

2. BEICHITIRERE
1) BEFRE

LHCH T IBERORERBHAER 1998 Fi2T

St AEEBEEELR IR YRETERE2RRIZ,
1RIETR %7=0 3 SR LR EEAEE LU, #Eil
TRERBIKT I11E, +HHBERNT27E BEEAT
VDEDHS7TETHSH. REHIT9IA 9 HIZHKE, 9
A 10 Biz®3I87, th@E, KRB ICREFE, 9
A 16 Bic#EET, 9 A 17 BIZ#E, /INEKE, X
BEENBIUBEERE, 9 A 18 HIiZEIRE, EIETS
TOBEH, 98 24 HICHEEMB I OFEET, 9 F 28
Hiz#I®, 9 A 29 BEERNBSIUOEFHENTE
ML, AEHBIRFEE, RRBEESIUERO
FNBET, 1EBMED, 25 kERGHE L TH
L RREBEZ4BREBOER kbbb, 0=/
HAEEHEZW, | =ESIVERCOTNITRESE
HeENnb, 2=EBEIVERIREISHEDENS,
I=EHOFENAREN, 30 ~ 50%FFEK, 4=%

WOFNH 50%L E~2EPBIETHICICHEL,
FOFEHBETRE L. AFCET 2RAEDMBICHIE
EEOBIOREESOHBEMELH SRV HAERZT
- 7.

2) ABRER :

1998 4E Iz £ED TR Y EB 57 E OV TREHOD
RARAEAELEER WThoEETLRENR
BDEN, EREEBEL, o7 (Table 1). FHFHER
1 ESEERSATOESETI00 %BIZELL. RAR
EEA 2.0 Rz 5B 48 F (842 %) KE L.
REBEICIDEROFTNEFELADONLWEER 3
% (53%) KHEE D, IR 50 %L EDEER 40
E(702%) IZELE. ZT0ODBITNERN 100 %0
B 16 2 (28.1%) THBRI RS H -7z, HIKRIE
REREDLY, EHEHMBTORENS o1, ERH
TR L, BIERETORERDLVE
FTH -,

EFROREBRICBITIMAMEEDEHRELLE D
Z, 4%, aLF, bPyEOQAY, AVFTUIA, T
Xx, Sy HAE, FUHA, TRY, ¥YI/AE,
ST VBLUF RV TH o8, BEOHEEY
f#ﬁ@%éﬁ%<téﬁ@m%m6n&#ot.%
BHIZ4A 25H,AB56H26BETT, ZOREHI
4 AFArS 5 ALADLON S o7, BEHERE
ABETIRELpREBEEOB R, o R, Y
VEBBIUMBEDLBEEE: BERRORELOBRY
FELEY, HAL-EHABARRD N Zr T

3. BRRBROBE

1) BEHE ‘

2001 FIZ-FHEERRIBEE CERE L LF R EA
DERLFREBEHEZRE L-ARR TREFIRNEIZR
FTEEEMT L. NEIRKRE, HAEARE R
B, BEHBRE (60cm UE) BIUBRAREZHEL
. InbEERBEO9A BEBLIUI0ASHEE
B ARFRAE (RFER, RABERUER - i
R) r OHEBGREEEL L. F7z, 2000 5 £ T 2001
FBWTHEDEROER & BFREEEZ R L oRAR
KORERAED D b, RBBE LI - FTihRVIZBWT
LR LRI,

2) RBRER

2001 4, 9 A 28H & 10 A 5 BORRBEE, L



WHEBD TR VRERORRERA L REERS I UCHRIZET 2R 5

CFNECBINE, AENKEOMIZAOEELSED
Bhi. HIK9OA 8B RREr OB THESEL,
RFABEBLCRER - inX i EVIE L RRERRD
L= (Fig. 1). B9BRECRFRE L OMEIMEL

RECHEABWI L), BEORIFBRE, £
BHAREDETICEELTWE:. OO NEREH

BeoMizdMEEED bR, i, BRER
BErHEE TnRroMickg WEE (BREX
y=0.0103x-0.192x) 2H D, FFREE 1.0 ~ 1.5 THE
CFINEIT 03 ~ 35 BEeHESN, FTIEDICHEY
L7- (Fig. 2).

Table 1. Occurrence of black streak on edible burdock in the fields in 1998

’ Incidence Disease  Spapped Incidence Disease  Snapped
No. Locality Area (%) severity” plants (%) No. Locality Area (%) severity plants (%)
1 Shimizu Kumaushi 6 100 2.6 61 31 Higashimokoto Daishin 100 3.6 100
2 Kumaushi 8 100 22 24 32 kiyosato Yamato 100 3.7 100
3 Makubetu  Senzyu 100 34 96 33 Bihoro Tanaka 100 3.8 100
4 Senzyu 100 2.4 23 34 Fukuzumi 100 3.7 100
5 Senzyu 100 32 85 35 Tsubetsu Koudai 100 3.0 68
6 lkeda kawai 100 32 100 36 Obihiro Kawanishi 100 34 88
7 Takashima 100 34 96 37 Ohtsuka 100 3.9 100
8 Ohmori 100 33 80 38 Nakamura 100 3.2 76
9 Honbetsu  Tyetoi 64 0.7 0 39 Otofuke Nakasyowa 100 2.7 64
10 Tyetoi 100 22 28 40 Isao 100 2.5 44
1t ~ Tyetoi 100 3.0 80 41 Kitakami 100 33 96
12 Ohibira 100 3.8 100 42 Syouei 100 3.0 72
13 Asyoro Nishi 1 100 29 76 43 Memuro Kitafushiko 100 32 84
14 Kamitoshibetsu 100 3.7 100 44 Nakafushiko 100 1.8 20
15 Washippu 100 1.4 4 45 Higashisakanouye 100 3.0 72
16 Washippu 100 33 84 46 Higashisakanouye 100 1.5 12
17 Tokoro Tosa 100 3.0 68 47 Takikawa Nishi 18 100 1.9 32
18 Tosa 100 2.6 52 48 Nishi 16 100 2.0 24
19 Gifu 100 2.8 72 49 Nishi 16 100 2.6 56
20 Gifu 100 32 84 50 Ebeotsu 100 2.3 44
21 Gifu 100 3.8 100 51 Ebeotsu 100 1.4 0
22 Abashiri Katayama 100 39 100 52 Makkari Kyoumei 100 25 44
23 Katayama 100 39 100 53 Miharu 100 2.7 68
24 Sanetoyo 100 3.8 100 54 Kano 100 1.4 4
25 Maruman 100 38 100 55 Rusutsu Mitoyo 100 17 8
26 Sakae 100 38 100 56 Sannohara 100 2.0 12
27 Koshimizu Asahi 100 3.7 100 57 Mukouoka 100 2.6 56
28 Hamakoshimizu 100 1.2 0
29 Hamakoshimizu 100 31 88
30 Kyowa 100 3.8 100 .

* disease index : 0 = no visible symptoms; 1= small brown or black lesions; 2 = black streak lesion on leaves or petioles; 3 = leaves
snapped off at diseased lesion or 30 to 50% of the leaf or petiole diseased; 4 = 50% to entire plant diseased.

3000
y =-38.612x> - 95.449x +2551.5
R*=0.6706
2500 +
™
=
=
22000 | ®
I
1500 ‘ 1. ' L
00 05 1.0 15 20 25

Disease severity (9/28)

3000
y =-1.2174x* - 3.3705x + 2401.5
R?*=10.6937

g 2500 §

B 1

= ®

o

-;—j 2000 G ®

1500 l : '

0 5 10 15
Snaped off leaves (%, 9/28)

20

Fig. 1. Relationship between black streak severity of edible burdock on leaves and fresh weight of edible

burdock roots in 2001
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25

20 - y=0.0103x2 - 0.192x

R?=09717**
15 +

10 -

Snaped off leaves (%)

5 F

0 L— e e~

00 05 1.0 1.5 20
Disease severity (9/28)

2.5 3.0

Fig. 2. Relationship between disease severity and
percentage of snaped off leaves on the disease
development of black streak on edible burdock

4. #E
ERORRMLIIAFHS 8 OHREIZLHD LD
2, EBLIUERBCESNG. 8%, ERICESE
BARZZH, HEFLLVWEETREES»rSE1B
LD, BEHIIVWIEL2EKOKEFEAADLNS.
o F 7 BEWIZFRET D Ntersonilia FREDIERIZIZ
CAEDRTERIRNZLOHEE W, b¥hizewT
OHEOFESIUVWNEEIRHL2BRT 2HERH
% 4D D (Sackston 1958), FIEADE R A RBETE AK
REZ SRV, THRYHEERI TR Y OFEIZEEHIC
FRHEBREEH 2256, hoF7BoEKRE 3F
AUDETRECELIEETHHLEZLBNS. K
FORFREORAELAEVWHBEZIN > Z 213,
EDEBENDRBEHEE WD ltersonilia BTk iz
BHTHh-T- e LVRED—2ThB. —F, ltersonilia
HIzLw)VBEEY (R—2Zy TELUTF 1) K
B AHEEIE, IRVERICLDEREIERICELL
T\W5 (Channon 1963). LA L, EDHREI/IEAES
FTILEBBADRKIBIDI LT, REBLU
RARDALITRES.

B ETH IR YO ERECRBORER2HRT K
= L TREAER, AERS S CRERSRET S
(L EHDBERSE 2004). IS5 ORI L
HEZABOMEESHEEN, TAREKT DI
S TERICEYLN-ABEREZ2L085W. B
SRBPERT H2EREFOC LB EIEEZIZXE
REHETH 5. \

1998 £ LEDOEFEL IR TREMIK TERD R
ERVWTHOEBIZEWTLED BN, BREED 1

EE2B<L2TOREE TRRERDL 100%I2EL, R
FRE 20 2B 5EHRL2ED 34%ICRAE. KHE
5 (1998) iF ELBICEO L ZERE 1974 EHIAT
T, 1977 EREROERE, FEWLAT, BICHEE
HIBOKFHTRDTED, HLroeBEREREN
HolZ b BEHIETD. 198 EOFEFKRIZLD
EEMIEE P OICRESN S, BEREETRAZY
EmARD LRk, ZOREMBRFOLD, FifE, BE
ABLUBEEL2RAELLZY, BEARORELHLL
nEBREDENE, >, BEDKERARRZL
BABLTIAOBAENSL, HUNLETH- -
8 A 6 XADEKE (mm) 2K EETZE, K
BE (R BREBAF —¥) X 83.5mm (F4E 35.2mm),
EREW (PRBREMESERNT—) i 83.0mm (F
£ 257mm) ZHR, FET (HBEABRT-4)
i 124.0mm (P& 43.1mm), IFHE GLREREN
F—#%) 1% 133.5mm (FEE 28.5mm) & KR I FE%
rtEHIBKEFEDLN, TORERZEERHKTHI
STW EEOLENLZRECERMBOSRIK
SERA B IIREAER tHRLVERIFEVWEEZI LN
BEBIZLBHESE 2000 EORKEF — 7 THRITL
eI A, RIFBRE, B - ThREARE HBW
NEOHMIZADHENRED LN, KEOSRIHEEIC
IRBIZLEET S, BUEOFNIINECKREL EZE
5z HeEZLN, REBECREE - Fin¥odwn
RE»S, FINEDRIRFERET 10~ 15 LEX5
ni-. AFHRELEAFBORBIIAEESABENVI &1,
TRPECTECRIECHEL, XFORKFEMIZ
f-T, REOHEMANHEINS Z L FABERKORNER
LB LEEEIDLNSE. TRYORESLUVNE
REORKEXM CATGEETI ATa~9 A
) FHEEENZLEN, TORBICKEREORSE
BAREZNERIZET S (FHE 1998). B&ERHEIR
COEOBRAERMCSRT BHETHBI L BB,
AFEOHBREIEDEB I VRES REIEOLALHET
HBELEZOLND.



BEER TRVEFROBRRERH  RELERSIUCHRIZET 2HRE 7

V RE®E DR E

TRIBERIT 1988 FIZBHFBIZL-THESN
HRHRETHIP, REEE IR W=D, %
DHBEEWMBRIALPICEN TV, -7, KET
BIORYEEREEZFLZCNEL, BEOHELRER
EBETO LI, EEYILILEE N
ltersonilia B & DFAEBE OBV DVWTHHLLER
BARRB,

1. THREOEE

1) RBRFHE ‘

1994 %~ 1996 EIZ SN -FE LK 9 BB L U
FESEK (Table 2) WOWTIEBEOBRB LU
ZTORESEBE - WELL. BEOWRICHE ok
HIZHHEFTEFIFZ - BRI FZEX (YMA)
B, ERBETFTZ I ERXR (CA) i, BEM
BRTEFIFR -7+ v - BT F2EX (YPMA)
B THo 7z, SBEOBRL RIFIZEDBNI-EHE
THANTH 40 BroWTkES&WE LA W
Btk LT I perplexans (IFO31350 3 & UF IFO31655 #k)
#HR Lz (Table 2).

2) REBRER

SHEIT YMA BB TWTINOBEKLEEDOEES
R~ LU (Plate 1A), BARDREIZZ 5> 7%%F L (Plate [
D, 5 &M (nflaed cell), 5 H KT (Ballistospore)
B L. BOLMBEEADERIZEL, MiED
EBIEABERALTH S, FREMIES K, %k
REUCHS E-TREEE LS, FHHBETFEELCKE
(Plate 1C). BAMBEEELAMBEOREIZZ Y 5>
TR ENT.. BHETREATEAR~ITH TS
- 7= (Plate D). KZ ZiZBMk, EEEHB LU B
BRETEHPREWVH, YMA B TIEFES 116 ~

Table 2. ltersonilia strains used in this study

16.7 X 8.0 ~ 119 ym (REXERE) TH - /= (Table
). FHETRAEF L ICHNERE2ERITZ208EDHH
7z (Plate [E). EMELIFId Blme 943 %R TS RIF
T, RUHHWVILHKE, BEEHZVWIETERIZBR
Eniz(PlaeIF). KEZF 99~ 151 umTHoTe.
BRMBEOFEL 3 EERTED LN, BTt
LOIHEFEL TR L (Plate 16). K& X 3EHEE
HTRELELZD, FH 101~ 186 X 47~70 #1m

(BEE<EHE) Thoie.

SR E LTHWE L perplexans i A EOERE, BEHA
Do Zv7, BhaHE FHREFSIUCEERTR
WL, GiREkEE AROMET, 0k S BER
BEiEE—sLk IBERCEEMAEOEKER
iz o, DlErSs, BRI L perplexans Derx &
FZEZhiz.

2. STHEFEAEOBRE

1) ABRAZE ‘

BEEREEHIIT 4%FEF T F 2 (MA) EEHL, YMA 554,
Ty HAE -7 Va—2EKX (PDA) i, B
25%PDA 55 (LLF 14APDA & #59 %) BLUT1—
YEI-NVEX (CMA) EMTHHEBRTORRE: L
B U7z, B Lo B4RH IBY602 (kDS HERX (B
#Z 5mm) EZTNZENY v+ —LOFLBIZERL, 15
CTTTHEELRL 3 HNE BER0BEEZAEL, B
BRUEBERICHBET 2EESERE Smm O I V7R
—5—THHBKE, 35427% Iml DEREKDA -
T NRBRBIZAN, | 2y v F I F9— T vortex L,
T OMBKBETEET AHEBETORE.2RD 2.
RREBIRE (U r—VL3#H) T, 2@EERKEL .

Strain Host plant

Test isolates
Blme941-1, Blme944-2, Blme943
Blme951, Blme952

edible burdock
edible burdock

IB9601, 1B9602, 1B9603, 1B9604, IB9606  edible burdock
1B9607, IB9608, IB9609, IB9610

Iltersonilia perplexans (reference isolates)

IFO31350 air

IFO316355 (/tersonilia pastinacae ) parsnip

IFO31656 (Jtersonilia pyriformans )

Locality Year isolated Other designation

Memuro, Hokkaido, Japan 1994

Memuro, Hokkaido, Japan 1995

Kuriyama, Hokkaido, 1996

Japan .

Netherlands - CBS 144.68, ATCC 36404

UK 1960 CBS 356.64, ATCC 36403, IMI 092075
1948 CBS 286.50, ATCC 15496

Acer macrophyllium  U.S.A
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Table 3. Dimensions of ballistospores, chlamydospores and yeast cells of ftersonilia

perplexans
Structure measurements (um)*”
Ballistospore Chlamydospore Yeast cell
Isolate Location Length Width Diameter Length Width
Edible burdock isolate
IB9601 Kuriyama 10.4-15.4 7.2-11.1 +° 9.7-22.6 5.498
1B9602 Kuriyama 12.1-194  7.4-15.0 - — -
IB9603 Kuriyama 11.0-26.6  8.0-19.3 * - -
[B9604 Kuriyama 9.9-18.7  7.0-11.1 - 7.1-12.6 3.5-7.1
1B9606 Kuriyama 10.8-16.8  7.2-11.2 + - —
1B9607 Kuriyama 11.4-21.0  7.4-143 - - —
1B9608 Kuriyama 11.3-18.6 9.3-13.0 + - -
1B9609 Kuriyama 9.8-15.1 6.8-11.0 + — —
IB9610 Kuriyama 11.2-19.0 7.5-13.1 + — —
Blme941-1 Memuro 10.5-14.7  7.0-10.6 * 8.2-255 4.9-8.9
Bime943  Memuro 10.8-18.2  7.6-12.0 9.9-15.1 — L —
Bime%944-2 Memuro 11.7-17.1 7.9-10.0 ES - -
Bime951 Memuro 12.0-21.6 9.0-134 ES - -
Blme952  Memuro 13.5-19.9 8.9-12.2 + - -
I perplexans k
[FO31350 Netherlands  9.2-23.6  7.4-13.6 o - -
IFO31655 UK 14.7-22.1 8.7-14.1 11.0-18.5 — -

* Fungal structures were taken from 2-3 week old yeast-malt agar plates (ballistospores and
chlamydospores) or 1 week old yeast-peptone-malt agar (yeast)
® For each isolate, 40 spores were measured

¢ : rarely produced, — : not produced

2) HR#HR
BHEDOAEFTEIX PDA B XU CMA b T RIF
T, IRWT 1/4APDA BHTH - /. 4%MA EH# T2
EBESS - T HHETOMMIE V4APDA it &
U CMA BHTRIFCH 7=, U Ers, BEEEME
R D3 E LT 1/4APDA B3 £ UF CMA B 25
L TWiz (Table 4)..

Table 4. Growth and sporulation of Itersonilia perplexans 1B9602 on
various media at 15°C

Mean colony diamater Mean no. of ballistospores

after 21 days {(cm) (x10%)°
medium® Exp | Exp 2 Exp 1 Exp 2
4%MA 3.6a° 34a 6.1a 0.6a
YMA 4.7b 4.3b 7.7a 3.9ab
PDA 6.1d 5.9d 15.1ab 12.4b
1/4APDA S5.1c 5.1c 28.8bc 30.0c
CMA 5.9d 5.8d 30.4¢c 24 8¢

“MA :.malt extract agar, YMA : yeast malt agar, PDA : potato dextrose

agar, 1/4APDA : four diluted acidied potato dextrose agar, CMA : comn
meal agar

® Number of ballistospore per 3 disk (Smm diameter)

© Means in a column followed by the same letter are not significantly
different at P=0.05 according to Fisher's least significant difference test

3. dRIFEROKERE
1) AR GEROEERR ()
(1) #BA%

Table 2 THWEENKEHRL, A7 (FE) o
TEHEEERB L. 1/MAPDA BT 2 BRHSTE
FZLI-SEROFERICEEKENX, BREINEH
BTFE*EAZETREWDY, 1 x10' #H/ml OfETFHREK
EER L. ThEsEX0 TRy (1§47-0 24, 3
~ 4R AT AEBEREANWTH YLD sml O
THREBEEREEZELL. Tk, #2222 VEBICA
n, 15 CEHET, REREAGBHEIEEGETOAIRE
BOHELE RBRE3IRETT-&. 2 8%, =
RER, RFEMRBIURFEBEERAELL. Ed
ZWEERBLUTOEBICESE, BRI IZHEEL,
ZOFHEZRFEEL L.

BHO FREEZD LV
BE Ll EFF-RERCOLTIIRESARLNS
B2  EFLRBERCRELAZHEASND
B3 EFARERCITWARONE, 50
30~50% H F A ,
B4 - %EéL\Li%ﬁﬁﬁSO%L;L_t%ﬁ'VQ{iiﬁﬁﬁE
(2) ABRER

IR RDEEERIIVWTNL IR YOEDPERIZE
SEREBHIE, BRESRED 517z (Table 5, Plate
0L B)). MHEREISHEREIN, EFRETEORDR



BHER  TRVREROFRRERA L REERSIUBRICET HHE : 9

ol ERBTREHDCEZAE DN, ERIE
IB9609 5 & UF Blme952 Bk T# L <, Blme94l-1 BRiZ %
IRty

2). dRIYSEBOEERR (R

(1) ABA=E

BRRIE 1B9602 5 LU Blme9sl #kEHH L=, K
DIRTEKEE, EE 10em 288 L, 0.5 %KE
BB M) VLRTS PHBREL, BEKT2E%E
#E, TIAFv b L— (EX 37cmx 18 27cmx &
& 6em) WZWEARFe BI1RICOEEMEBIZ 3 4 TR
EHEREEGERELL. NBERELTEXRRFOX
(YMA $5#) OBEBEERITL. EEE 752+
vy b L—Z48 (10cc) OWEKEMEL, VB
@&, 10C, I5THIUT20CEERTNEDL,
BOEEEFAE L, RBI2EEMBLE.

(2) RERER

HRALZ 2BHREWThoBELEIZSEWTEL IR
TRIMICFEREERI o7z, 2 ERBREERE L
B, FREOERPE SN (Table 6).

Table 5. Pathogenicity” of edible burdock isolates of
Itersonilia perplexans on leaf and petiole of edible
burdock cv. Yanagawarisou

Incidence % Disease severi‘cyb

Isolate Leaf  Petiole Leaf  Petiole
IB9601 81.9 66.7 1.9 1.3
1B9602 87.5 66.7 1.9 2.0
1B9603 100.0 65.3 2.0 14
1B9604 95.8 69.4 2.0 2.0
IB9606 91.7 52.8 1.8 1.4
1B9607 83.3 50.0 1.8 1.5
IB9608 " 75.0 50.0 1.7 1.5
1B9609 87.5 75.0 2.1 2.2
B9610 79.2 75.0 1.7 2.0
Blme941-1 55.6 20.8 0.8 0.2
Blme943 61.1 59.7 1.3 0.9
Bime944-2 86.1 48.6 1.4 1.1
Blme951 76.4 52.8 1.6 1.4
Blme952 87.5 81.9 2.3 2.6
Distilled water 0.0 0.0 0.0 0.0
LSD(0.05) 22.3 23.3 0.6 0.8

* Disease was evaluated 14 days after inoculation

® disease index: 0= no visible symptoms; 1 = small brown
or black lesions; 2= black streak lesion observed on
leaves or petioles; 3= snapped off at diseased lesion or 30
to 50% of the leaf or petiole diseased; 4= 50% to entire
plant diseased

4. JRIYGEROFTEER

1) BBB%

HAEKREI IR Y 2RO 1BY602 B & U Blme9s]
¥R, I perplexans 3 B#k (IFO31650, IF031655 & & UF
IFO31656, FEEETFART & D 28) OFF 5 Bk fEL |
. HWREEAOERE (HE) THFoH 17 @B L
LU 6 EOF 23, EMEFBIFos0 1 FExlt
KL SEDOBEERIEES ~ 64k (4~ 5FEH)
T, BB 2 @77, SEkE YMA Bi#1H 5 Wik
I/4APDA B FIR THEL, Mo ETHEREF
BEREEEE, IneEEFLRETCEEL L.
e L THMEKOBBX 2RI -, EHEE #EHE
EZVSIZAN, BTCTOALKRETEFT S .
B2 AMG I RFEORECEREBELE. £k,
RFEEAGrOEBHEOTSBET -7z, T2bb,
1/AAPDA % & A7 9em ¥ v — L LD EERNICKE
EHEGEEE T — 7 TR0, 48 BEHBH L T
TEARET (UTFETHREHTS) S¥k. LEO
FREHBEIOKRE, 15CT, s HEMEEL, #HEL
FTHEBERNEL, BEOBEL-.

2) ABR#ER

TRTFEERIIERA L 28R L IR YB LU+
7 DTEHRIZ 100 %EH U 7= (Table 7). TRV TIRER
ERCERERERFBERIN, FI70ATREILCHK
BRONEAT, BIZRBE~BEO KRR IZER
TAERBNERP RN (Plate. 1C). Th 5RBEHED
DRMA»r BB CERE N FOEEENE. 7T—FF
s TORBEI2EFEFEDOS B 1 HOATRERFSR
5, ERICH > THRBEICEKT 2ERE -7
DO, FEFHEIL IB9602 £k, Blmedsl ¥k TENE L 42
%, 25 %X {&H -7z (Plate D). FOMELRES T
REVRO SN » Tz,

—7, XBERD IFO31350 $ L U IFO31656 ¥k Tix
¥ QERICTERERSE L. TRYEZED, 20
R ITHEEE R ZD b - 2. IFO31655
Table 6. Pathogenicity” of edible burdock isolates of

Itersonilia perplexans on root of edible burdock cv.
Yanagawarisou

. Exp. 1 Exp. 2
Isolate 10°C 15C 20°C 10°C 15°C 20C
1B9602 0/9° 0/9 0/9 0/9 0/9 0/9
Bime951 0/9 0/9 0/9 0/9 0/9 0/9

® Disease was evaluated 14 days after inoculation
® No. of root infected / No. of root tested
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Table 7. Host range of edible burdock and reference isolates of Itersonilia

Edible burdock Lperplexans Not
Test plant Cultivar 1B9602 Blme%51 IFO31650 IFO31655 IFO31656 inoculated
Seedlings '
Asteraceae
Arctium lappa Yanagawarisou +(BS)" +(BS) — - - -
Bellis perennis Super Sibelius — — — — _ _
Calendula officinalis Orange delight — — — - — -
Carthamus tinctorius Maruba-syu - - - — - -

Centaurea moschata -
Chrysathemum coronarium - Chyuyou-syungiku

Chrysanthemum morifolium Start
Cosmos bipinnatus Versailles
Cynara scolymus green globe
Dahlia variabilis dapper
. Gaillardia pulchella Red plume
Helianthus annuus Luna
Lactuca sativa M-Wrap-231
Rudbeckia sp. Indian summer
Zinnia elegans Royal purple
Umbelliferae
Apium graveolens Cornel 619

Daucus carota Kouyou no.2
Coriandrum sativum -
Cryptotaenia japonica Kanto-mituba
Pastinaca sativa Hollow crown
Petroselinum crispum Paramount

Bloom
Asteraceae
Chrysanthemum morifolium Start

+(PB) +(PB)

+(BS) +(BS) - = — —

+(PB) - +(PB) —

* Disease severity was assessed 14 days after inoculation. +: plant diseased, +: slightly diseased, —: no diseased,

BS: black streak symptoms, PB: petal blight symptoms

WRWThoOfEEY X LTURERZED N
ot MBOBRBEKEBR TRWINOEH TLR
BARD BN, - Iz

5. dAw, TRI—-HLUVE ) SBKICHITS
HFEEA DL

1) EBRAEE

TR DHERRD BY602, 7 X ¥ — DD 98-592
(70 V¥ REREKR) BLOe<v7 ) pEHo
99-1051 (7 0 Y ¥ KERFHK) =AWVWT, &F#EHkD
FEREE LKL BHRIEEERE ) Tro
BesEBIUYR 6 o 47, TEHERTF
BIUOH-_To2@EHERA L. KHEWIT 4~ 6 &
2~3ZFEH 2L, ARF2EEBLL - ERE
HEEKRE 1/4APDA TR THEEL, B HE
THHRTERBEREEEL, WHELL. #HRe L TR

BAOEBX 2RI BEEEDIEVEIZAN, 15
CTOATRREETCETE Y. EHE 2 BMBICRR
DEJEERERAE L. T, REEEIPSETE
THEEOBIHELIT - /2.

2) REBHER

HE BT BRFE TR NEET TR Y ORI E
WRIEAED SN (Table 8). 7RI —BEFETT
DO TREERE LT XY —, £ 7 Y0 RE
Ly VRO OHECIVTNOBEKRLERL
otz EAREBITIRFEIVTNOBEKLY 2B
FOH RS TRELADENT. H—STREH
BIZRENOERIRD NP ->720DD, 7 OFE
FTREIRYDEERORBRIE L - 2. HROKE
KEBXTRVWTNOED TLREFADON L, -
=
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Table 8. Pathogenicity of ltersonilia isolates from Asterceae on various crops

Disease severity”

Test plant Cultivar China aster’ Sunflower  Burdock
Seedlings
Anethum graveolens Bouquet dill - - -
Coriandrum sativum (Cilantro) - - - -
Coriandrum sativum (Chinese parsley) Forest queen - - -
Daucus carota subsp. sativas (carrot)  Kinko 4 - - -
Daucus carota (Queen anne's lace) Queen of Africa - - -
Pastinaca sativa Javelin F1 - - -
Alcea ficifolia Double apricot - - -
Arctium lappa Takinogawa long - ' - +++
Cynara scolymus Imperial star - - -
Callistephus chinensis Matumoto formula mix ++ ++ -
Helianthus annuus Sunrich orange F, ++ ++ -
Lactuca sativa Crispino mt0 - - -
Tagetes erecta French honeycomb - - -
Zinnia elegans Benary’s giant mix - - -
Bloom
Chrysanthemum morifolium Bright white - ++ +
Garbera jamesonii - +++ +++ +++

* Disease severity was assessed 9-11days after inoculation. Disease index ; - : no disease, + : up to 30%

11

diseased, ++ : 30 to 60% diseased, and +++ : >60% diseased
® China aster isolate : 98-592, edible burdock isolate : IB9602, sunflower isolate : 99-1051

6. BEHEDHSTRES N Nersonilia O AR I(C
T ImEE

1) BRAE -

BT 1998 FIWRE L. £ - BNy —
MO TR FIEH, o X F RS S X v
EELEESEBEYDPD lersonilia BEDHL-. Y
4R 17T BEERCHEAVKRECH 5 VWIIBEICHE
BMLTW2LRELTHALL. 2HIETES
Hwiz, sEtEkE—Se2ReE, FRERBRIZHERL
o, BRHEA L7cdRy (BRM7-0 4 8R) & DEED
SElEreiidtosBReBFRCEEL, 15 CTOA
TREZETREL, WREZERE L. /2, 1997
FUEFEEN Yy —BHEDO 22 EANE ML
OBk, 1998 £F 10 AT D NF 2 3 7+ (Sonchus
arvensis var. uliginosus) 7> 55 EEL 72 1 Bk $ & O 1998
FOITRIBEFROEERE (BENESHK) »5HEL
NioBEELFTTHRBRL L.

2) HBER

LEHEEWDP D ltersonilia BEFEEL-HER, A3
¥ v RR (Taraxacum officinale), & A Z 4 )N (Rumex
acetosella), 7 ¥ B LT TV / F ¥ (Rumex
obtusifolius) T2 E MBS Iltersonilia BHFSEEE -, ERE

WHoDHERTIVWTNLELS, BATL 265 % T
HoT=(Table 9). INHEHE TRV HHEK 22 E
ADWEBLONF Y a5 F E/ROTRIICHT
FEEERBLEE 5, TRYLUMSOED, D I8
T ITz Itersonilia B 33 BRIZTRTITR TITHEELS 2
B o7z (Table 10). —7, RERBEOITR IS
ESTEELIEBRTIE T8 Bk 2 Bk E R < 76 B
(974 %) THREMELBRD BN,

Table 9. Isolation of ftersonilia perplexans from weed
No. of plants isolated

Plant ' / No. of plants tested
Capsella bursa-pastoris 0/6
Dactylis glomerata 0/4
Petasites japonicus 9/76
Rumex acetosella 2/5
Rumex obtusifolius 5/30
Taraxacum officinale ’ 10/36
Trifolium spp. 0/3

7. & E

AHD5 (1988) FEFHREORKEE LT PDA it
D11 BEEEET IS~ 19mm E£BNEEICEETH
HBIeEEBLTVWS. EEARLET BHED
T, BEEREFAVEZAETERLTWS. &
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Table 10. Pathogenicity® of various plant isolates of Jtersonilia
perplexans on edible burdock cv. Yanagawarisou

No. of No. of
Host plant isolate pathogenic isolate
Arctium lappa 78 76
Cosmos bipinnatus S 0
Petasites japonicus 9 0
Rumex acetosella 1 0
- Rumex obtusifolius 5 0
Sonchus arvensis var. uliginosus 1 0
Taraxacum officinale 8 0

® Disease were evaluated 14 days after inoculation

NoBERLAETLERTIRROL RIRIAREORES
JUEBEOREZFIIREREE k> TV, 20
=, FERBRCTEEAREOERN TEFTLREEINET
BIELBERE L. PEEEORF TRETE - MR
SJEEETRE L2, BESBETE2<EAREEZY
BEEnlehro/ (F—948). TODRELRER
BERCRELEYYIVE, BRE2~3HEZRETH
MR LD, HBOBEERAVIEBEELS
< EEE N, Itersonilia BODEEITRARETH - /-,
—7, BTEZHVWDERKEIEY TNV T SURE
DEEN, KFERIEDNTH 7. EEFBVED,
BEMSEERAVCTHE LY, AFEORETHE 27 S
YTEWERTBIET, BHIZRAITRDL.

AREOBRBEL LT, BH5 (1988) FEAD
S ETICEERTFEEREDNAELLAB R LN,
COEWPOEBHLTAERTROLOPETEZ &
EBERTVS. IhnD EARRBRTHW-SEERORFE
OWTHRET S LT, FHEERE L TEBRENREF
CHRENBEIZSVWTHRH L. TR &8
EORELPT WAL M TE, HIEET. B
A, BEERFHIVCEBEE*EEEHBRIESZ
ENRTER. AHOS)OEREET I TEER
FeEZOLNDEL R IEE S S (JaF 7R M
rExon, [HERTROLO] BETORKCHR
EhssdEFeErzoNnk. TEBEEF BFUR
HID BB EREAOTHSTICLBEEIN -]
CENBS, INRELAMBEAEERFLCEAY
HMEZGL-DEEZLENS. INMAZLHF- 2R
ROBBERFLEIMEIBEINL. SEEKICBT
LZEBBEOMRELKT S, FHETF BT
BMEOTnoEKTLRDENEY, ERRFE LU
BREEE —TEETCLIBETE R > EBR
BEOHEBLZTDOKREZIL L perplexans DIEEEHKS
FUXMEDEREIZIF—B L. LROHBRERD
L, IXRVOELERIODEEENIZARE I I
perplexans Derx & ElE X7z,

Itersonilia BE Tk, Y VDI L perplexans & I
pastinacae DEEWE L THEZ LOERNTENT
& 7= (Sowell and Korf 1960). Zh b o2 H LD
EEBET228CHWRT 288 % L pastinacae DEE
ML Lz Z35i2H 5 (Channon 1963). HBEIZ
EERET*SBIBRLEVEEESH S Z L PHOHE
ML AEENTERCLVERRF2SBEIIBRT S
LONRH B, HHELIEEEL 2SRV I LA
& Nz (Sowell and Korf 1960). TRV 2EERTD 1
BHHRFrEREF22BCBRL, poIRVITRERE
ERHEOLDORD - Fim, NFTUav LSS
NEERBIUEBRABEO IRV DR TI R VICR
FHEEFL-V 2EHEKRERREF2LEICEA L.
LAL, TN EREFZOIERCREEEZR L (F
— Y ERE). I pastinacae E ¥ 7 R BEEERRFL AWV
EE, INLERIEELOEEICLATRELR
723, IRVDEKOH»LL, BERRETFOFEIK

P &£ D ltersonilia %ﬁ@ﬁﬁli%ﬁ@f&b‘&%i% ‘

na.

HHEFE2 RIFICERT 2EMOREHICED, #E
B LTOHERFLESICERARE - L
T, FHBETFERAW-EECRAMIER IR, U
L& 5, I perplexans M TR I ELROREETH S
MBS D o 7z (Horita and Yasuoka 2002). L
AL, BEREOFTETREAL*RARLAR»S, TOF
Az atARONE. BEREOXF 7RHEYNS &
Ut ) BHEYEEICNT ZRRER T —FF3—2T
LEPERFBHAONIBEF D -2LOD, BHRME
DHHIRBHBDLNI-DRITRTIDHKTHD. —F,
ALFIZ7BO7RI-BLUT 7Y REKRiE TR
ZEEHERE V. Fi2, F208 0 7OERKRBE»
LOEEE NIz I perplexans 12 EEICHEHE AR T 250
# A 72\ (Dosdall 1956, McRitchie & 1973, FEJR 1958).
BRAFHEEF 7 ORI HKEELHEZEH D, O
FIORDHEBREAETHED, TNRIEMATIRIK
LVEEMGEREER D 22— hERTHIEEX
55, I perplexans B EEIZFHR RO TESDINA
— 2=y 7 & T 4 )3 D (Channon 5‘ 1969, Koike
and Tjosvold 2000), I perplexans D% 7 7V —7 (&
B) 2HATEEOCRINL SR OREED L
BEALETHI,LL LW,

Itersonilia B F 7B LU EHED D IIZ fj‘. 7
TZFEL YVR, AR, I/ NTHRRYE, %
KOEMILLREEINZTIEHFBREEINTWVS
(Gandy, 1966). IRV AAEEZE» S L



BERE: TRYBEEORREME r RAA RS L UHRICET 5HE

Itersonilia BXBHIZHEI N, LrL, ThbdH
HRE IR VIERREEEREI ok, TR VEERR
BHRE—REREFEL L ThoEY L2r 55 HRETFIR
BLTIRYKRERLEZ23Ex26N0T, £ER
BIRIIERFLTWB IR EEINSY, Thb
ERAEEEDEEEIEVETHENRS.
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V REFREO#HNKE

CMETITRYBEFREL LTAEENK lersonilia
perplexans WWREE E L TOHEMETTRLE DL, *
DEBRFEECHEERTHADO AL S V. AETRAH
DEELOBECHERTOBR, RFSOLME, B
BRROEEE 2 2 RET L.

1. ORI BREFEOEFTRE

1) ABRAE®

YMA BHEROFRIZAEELALER Smm O4&
HEXZEE, BA2EERHTTC4HMEEL .
BEWR 5, 10, 15, 17.5, 20, 22.5, 25, 275 B LU 30 CD
MR Y Liz. BADEFIX I HESLU 4 HE
WHIZEL, 3HE~ 14 HEOHEAEBTE® 1 A4
DOBEALFTRICBEL-. RBREIRETH - 7-.
LR BRI 1B9602 35 & U Bime951 % f W7z,

2) HRER v ,
EEOEER 5 CU E 30 CRBGTHED 5l (Fig.
3). RBEEFTRER 25CTho7. 1 HYZV OB
AEFTBEHEAT I3~ 1.8mm & EFHIZEDI - 7=,
R L7 2 BHROES T 1B9602 #R75 Blmeds] iz o~
EBEFE-8, BECHTAIRKGRETIALCTH
=7

2.0
fg\ 1.6 |
2
E 12
2
o
£ 038
z

) —8—B9%602
00 ! | ! '
5 15 20 25 30
Temperature (°C)

Fig. 3. Growth rates of ltersonilia perplexans
isolates on yeast malt agar at various temperatures

2. HHBTFORARE SEEMME
1) #RBAHE

BIEE L IR BLFHE B2 KO EEER (B
# 5mm) & YMA BHPROFRBIZBKR L. Zh
% 5,10, 15, 17.5, 20, 22.5, 25 B LU 27.5 COBELRE
TTHEEL, | BRECHERETFOREE: 3 AMEK
ETRD. FHETOEBREIBER L -BEEERX
HETIEEBESERE Smm 02N R—-5—TiH
wE, 3574ZX27% Iml OFEEKDA - =/hRBREIZ
AN, 1 HES v FIEF—THRAL, F—TOMEK
BCEETIHHBETORESRD -

2) ABEER

HHETFORMKIE 10 THEDLRIEFT, 3 BH%ZE
BLTLELSDOHBRETFEF;FBELON(Fig. 4). 5T
TR 1 EMEOBRE bbb D, 2~3 8
MEBETREREIHEMLUEZ. 15 COBRER 1ERM
EXRIFTIEMETIEO0EATEZ2L00, +0E
OHEHREFAEEINZ. 175 ~ 225 CTTX 1:8M
BIZBEEARDENZ2LOD, 2 CHREZEL L,
3 EME TREASAD O NEVE, bTrOBEIT
HE -7, 25 BLU 275 CTCRERAZDN 2,
SR

3. BREXHTCOFHBTFORESE

1) RBRAE

1/4APDA B T2EMBEE L - EHBEICREKE M
A, HHEBEFEEAETERESRD, 1x10' #@/ml O lF
MEBEEIER L. ITh#% 1/4APDA I FIROER®E
KEZEL, TERELRHETTEREL, 12 BEES L
O 24 EHGEOBFRFR L LEEMEL AV AT
L7, tREEIZ 100 fF T 1 REFHA0 10 BEREDEH
RFBEEOHFERY, 100 HoFHERBETIZOWTR
FEERDTHIrTLHELZLOERFRTELTHL
7. WMEESME S 10, 15, 20, 225, 25, 275
BLU30CO IRETRELE. BRI 3IRETE
ML 7. BLEERRIE 1B9602 % A\ iz,

2) HERER v
R RRFRRICIEY SHERTIIRESREDL 15~
30 CTS0 %L EARF LA 24 RHERAET 2 L 80
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Mean No. of ballistospore/3disk
(x10%)

10° 15 175

wk

owk Incub.atlon
period

1wk (week)

22.5 25 27.5
Temperature (C)

Fig. 4. Effect of temperature on sporulation of
Itersonilia perplexans 1B9602 on yeast malt agar
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—&— 12hr
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Germination(%) on 1/4APDA

5 100 15 20 225 25 275 30

Temperature (°C)

Fig. 5. Effect of temperature on the germination
of ballistospore of Itersonilia perplexans
IB9602 on acidified 25% potato-dextrose agar
after 12 or 24 hour

WAL DRIEFER Y x> 72 (Fig. 5). 5~ 10 CTIIRF
NEBETZLO0, 24 BB T 60 Bl Lo RIFERIC
Bl mERARFEEF20~25CTTh-7=.

4. IRYEBEFEE (ERHK) roEREh3BAK
EETDHAT

1) HBHF%®

1998 EDEMBABRICEM LV Y T B
L7i-HERB L UEILET A5 Q8 LI REEKE PDA
BB LU YMA B TR R ERVERT & BEE
ROEEIFBDENE., TNOEKREERSEL T
W0%AFLINZEICBEL, 80 CTTRAEL L.
E5IZ YPMA B ETHEEL, BAREOFE &
REERIZOVWTREZOBREIZOWTEHEL L.

2) AERER
EREAEHRORIY Y S EOE L 78 Eike
EEr 50 L7 9 EEROR 87 kAL, BRI
fa%TR L - EHRIL 21 8 T4H » 7 (Table 11, Plate ¥
D, BRI YPMA SShCHRBONREF ooz
—%R L. BEEBREIMEORLZZ 2E@ARDLN
BEROBELEFTIL02 YH, 4F0o0HiR
HERTHHA, PATEHAFELTL2L0% Y-H
e UTRA L& (Plate ¥D). Y HOBEBKIZHFLT
HIEL, BA NESBLIUHERETEERLZ,-
. Y-HEooESHE,rSHELEERAZ ISV IO
RS ARREERY2a—Fo2 50T L, HHEFL
R L=, F7-, BEAKEIrREF L HESEEK
THOHELREDLNL., Y BN 32 Bk, Y-HED 10
HEOH REKOBEABLN:.
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Table 11. List of yeast isolates of Itersonilia tested

CHEETBERRBHE £ 1095

Source of isolate

Yeast isolate

Mycerial isolate  Locality Type Y* Type Y-H
1B9602 Kuriyama 1B9602-1
1B9802 Abashiri 1Y9802-1
1B9308 Abashiri ~ [BY9818, [BY9831
1B9812 Tokoro IBY9819
IB9815 Tokoro IBY9832, IY9815-1
IB9816 Tokoro IBY 9820
1B9821 Memuro IBY9814, IBY9821, [Y9821-1
IB9831 Asyoro IBY 9822
1B9834 Asyoro IBY9829, IY9834-1, IY9834-2
1B9835 Asyoro IBY9806
1B9837 Ikeda IBY9803, IBY9823, [Y9837-1, IY9837-3 [Y9837-2
1B9838 Ikeda IBY9804, IBY9830, I'Y9838-1, [Y9838-2
1B9840 Ikeda IBY9805, [Y9840-1, [Y9840-2, [Y9840-3
1B9841 Otofuke IBY9816, IBY9824
1B9842 Otofuke IBY9815, IY9842-1, 1Y9842-2, [Y9842-3
1B9847 Koshimizu IBY9809
IB9851 Obihiro IBY9825
IB9854 Honbetu  IBY9826
1B9856 Shimizu  IBY9827 -
1B9860 Makubetu IBY9802, IBY9328
B9864 Bihoro IBY9811

*Y : Yeast strain, Y-H : Yeast-hyphae strain

5. dRIE&FREEBSRORTE

1) ABAE

B QBRI OPVWIRRFEOFAZEORR %
Boekhout (1998) D FEEIZHE - THEI L, lrersonilia B
OEBOHEECYER L. BREHRI Y L7 — PGk,
DNase fE#, 25 H&0 30 COAEF, 50%7 L a1 —2
EHTTCOEE, Ty loHEtE Y RE
BHIUEREORLE (9 THD. REERS
FUEFREOFIHIZ TN TN Yeast nitrogen base 5 #h
(Difco) 35 & U Yeast base % #f (Difco) % FJ \»
- T, BRES %S E3HEMULTHREL-.

carbon

2) RBRER

L TOBEEKRIEIY LT —EiEH, DNase EHEMSE
T, BEFEABEOREEEL TV Y BERD
REEBLCEZFEORMERRBR L5, 3 &
BRI Yeast nitrogen base B35 & OF Yeast carbon  base
BHTWINOREZRNLTLEFTET, @A520
REEREEF EREEALNT. BD 29 B
Boekhout (1998) D&ER L I1FIF—H L 7= (Table 12). Y
HERr Y-H BEEL CRTOREITER RS,
TNOEKRL Itersonilic BDOBERHTHE Z L R
=iz,

6. dRYBEFHEBIHOBEY

1) ABRA%E _
LETEHONEE 42 k% YPMA B5th Tl
L, 2 Bk 1045 2 A& EREOHE* R E
KD, Zh% 1om OWEKIZHE L, BEEZERE
EELL-. TNE6RDTIAF v oM L— (L
Te6NRyy) TRELEIRVE FEM /72
27 V—EAWCEBEELE. BEAI L L—

EYZLEICARN, 15CTF, 12 BEAEXEETD
BRARMATSEZETET S -, 2 BREBIZITRYIZ
BIARROFEERELE. /-, BESHOEH

B (A% OFREHELHETHNE., BEKR
1/4APDA BRI 4R CRIBS B U - EEBICEE K E M X,

HHETF*mAETRENY, I1xI10ME/no0lRTE
BREFERL, IN®*HEBEEL CEEBRIIRFEOD
BEEZFHEL -

2) KBRS

HRLUEZEAEEKO 21 BERIVWTIhL IR
RRESZD BN, —H, InereBoni-is
BREROD D, Y-HEOBER 0EKITVWTNhL T
RO BEEROBRHE*HREIE, FEEFXZEDLR
. LaL, Y #HEBD 2 HBRVThoEky IR
TIHRREERE LD o 7z (Table 13).
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Table 12. Growth caharacteristics and assimilation of yeast strains on Itersonilia perplexans

Yeast strain

. Y Boekhout
Growth characteristics and assimilation Y-H*(10)° YNB°+(29) YNB—(3) (1998)

Urease, DNase, growth at 25°C +9 + + +
‘Growth at 30°C, growth at 50% glucose, starch formation - — e =T =
‘Glucose, galactose, sucrose, cellobiose, freharose, raffinose, o Tmmmmmmmmmmmmmm—m——""—"—"
melezitose, starch, xylose, rhamnose, D-glucosamine, mannitol, -+ + +
succinate, 2-keto-D-gluconate

‘Maltose, L-arabinose, thamnose, sorbitol, salicin, nitrate 4+ o v
‘N-Acetyl-D-glucosamine 4T NT
Melibiose, glycerol, gluconaie, citrate Ve Y
D-arabinose ' V(5) V(18) \Y%
T T e A
Ribose T V&) Ve T v
B OO v
‘o-Methy D-glucoside T V@ TV T =
Tnulin, ribitol, inositol, mitrite v
Sorbose, methanol, etythritol, dulcitol, DL-lactate — T =

*Y-H : Yeast-hyphae strain, Y : Yeast strain

®No. of isolate

“YNB : Yeast Nitrogen Base medium

4+ : positive, — : negative, V : varied, NT : not tested

Table 13. Pathogenicity of mycerial and yeast isolates
of Itersonilia perplexans on leaf of edible burdock cv.
Yanagawarisou

No. of  Pathogenicity®

Type of isolate isolate 4 —
Source isolate (mycelial) 21 21 0
Yeast isolate (Y strain) 32 0 32
Yeast isolate (Y-H strain) 10 10 0

* Disease was evaluated 14 days after inoculation

7. B
TRYBEFREIRBEFTREN 225CT, 5CT
REETHL00, 30 CTREBLAEWVWI &b,
PREREGETCEHTIHEELAND. BE
(1958) HR L7c* 7 FERERE (tersonilia perplexans)
DEEREE TAVEREFREL TRIEFE-RLER
ThaIerHbr -t UL, HHBEFOR
BMTREFIHEEBRETZ 2 CTHELEL, KWT207T
DETH->TERBEBLTVWS, TRIBLEFHEDOES
i 225 CULETRELEAYHERTFOBRIALGN
ozl s, BRIIKELER - 2, &
BB REOELER D, KE | AHE%TE 15
T, 10CT%HL, 5CTROTPIHETIEETDH
-7, 3BM&BICZESL 10C, 5C, 1I5COIET, 5

CTIEBTHHEBRIEMLTL 5. 10°CRERDY
s 3 EMEE TRENCEFERFAARONEZ &
nE, FHBEFEEOEEZRELZEXONS. Hill
RFORFIZELTEVWTNOBRETLRFVRES
n, 40 BHHEBETEIVTNRDL 60 A LORFERIZEL
7=, HHBETORFIIN L CREOEERZINEFILEX
EL W EZLNRD,

Itersonilia O K ETHBHRE LT, BAEREBER
HROMH RO HENEFENS (Olive 1952,
Boekhout 1991). BYRFHEMRIIIEEPICEABEGREKF
KL 2 L B4ET 5, ZOEMRIZBOEAMBEOR
Bk k- TE&ERIEN%. S5 IERMBESER
THAZRESELEESG, BRIARRLRI VTR
AT 5 (Olive, 1952). TR VEEZRBEOERKD
MAREERIBARE L-BEEMARIVWTND
Boekhout (1998) WM EN B —H LI &b
5, HAKRILOHBR LI-ERHERTH S I L1¥EID
B, Z05b, au-—0RABrEA*BUER
THERKRIT 10 BEd 724, HELEZERICI
Olive(1952) DRI —K T 5 XLk 7V THHE
BEINn, BREARI-ER BEEELLEEX
5n5. —7F, YHOBEBKREIXREIZLD, BU2#&
DEARIZKE S H, Boekhout (1991)iZ 2415 Itersonilia
BHOXEA 2E0T W) KEBEINRTVWHEBRT



18 \ LHEETBERREBERE 8 1095

W3, Thbhb, FRICEDL? ARTFEREEOE
HEBEIZEDLZ BERTTHA. Itersonilia B 13 BERAL
(BEA)ETY, F-tERRETE L _BOEAS
BT 5T, BOEAEDLEETHRL, #EHS
BUECPEEEEFE - TWVWEEEILBNS. BERRTK
HOBBRSBM TSNV LD, BEEE
THAFETEZWALLrOERAD 20 LN,

INLBMEOITRYICHT 2REEERE L Thi
23, YHEERIOXBOEN. MAT Y-H
MBREEA L HIHETERRTES. T£YBE
FEORRKZ, HEBTFOIRYOELTORYE, #f
EBOIZE (Ingold 1983), HB~DBA XYW —#ED
BMETEIIUL-TVW2D2rbHNEWY. Thid Y B
BEEONERERAEDONEVWI E TLEMTS
ni-.
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V BERBEORERK

Itersonilia BEORBEBEIZ>DVWTRENAETLIE
CAYBRENTWEW, AP TRETHEITRYESL
RIBWTLEHT, TORBIREITHERETFOE
BRECHEDEAORZYE, RRCFELTIEEEG &
BAESLUBRBEAGSIARORELAREMET S
FTEELRHEETH S, ERFEIODVTLS—
A= 7T ltersonilia EDEFHEERI\PBEINTED,
TRIIZBWTLABEREGERIEI DS 5 0r i HEk

B AETEINLREBRBICETIRBERII D

WTIRR B,

1. SHETORBRE RS

1) RBHE

FHEERTRE L IR W (B 9)I1EA,
BEM -0 4 KR IRIEEITRE L 1B602 RO
MFHRBRESTTART L —THBRERL, RFEEE
BB U7s. EEREIREE 1x10 2~ 1x10 *f@/ml O 5 B
BT dRe LTEREKREZEDOARDEEER #5821 7.
EEBREY-_—LVEIZAN, 15 CT, 12 BEOEX
SHETOEABALIKZZETEFT IS, EE 2 EH
BIERERRERZRE L 2.

2) RBER : :

EIZBTHIRBRIVThOERRETLRD LN
- EEBLUVERIIBIARBRIEFOHIAEL.
EHFTIZ0 H/ml LLET, ERTE 10 @/ml LLET
REFBDON. BEEBESENTIICH-T, ¥
EBIUERELIIRRENEE > (Fig. 6). 102
~ 10 ‘“f/ml BETRREFFBEEIZHEMNTS, 101
~ 10 *ME/ml BETIIEMNRIIER L. EBERES
10 “fEi/ml LA B2 % EREERFRE L, BEDOE
Mzt - TRERIEE - 2.

2. ERERRK
1) BRAE

EREEATRIELZTAY (B8 IIEE 1§

E49%k, 2 EHB8%) 2#tH L, KEOHIEHEZN
EFnEFELE, HEREDOHRKEL 0.5em BELZLO
EHE LKL 1y AERZETCHEL, 2¥0
HEHFRER, KV RSEBE (B2 #) D4 H
faF(1lx 10 *“@E/mDEMEBHEELL. EELLZINR
TREZEEZIABIZAN, 15 COATEEETHR

100 ®
o L]
X
80t
2
ﬁ 60 |- ®
o
B 40
2
§ 20 | ‘y—177.887x-1.0733
A R =0.8067
. O ] ] 1 |
0 1 2 3 4.5 6 17
A Log(ballistospore concentration)
100 :
L 20 y = 18.965x - 25.859
2 R*=0.8055 @
5 60 °
=
(&3
£ 40 |
2
8 20 |
a
0 @
B 60 1 223 4 5 6 7
Log(ballistospore concentration)
100 .
X go | y=10.125x-25.856
8 2
2 R?=0.7554
<5 60
g
o 40
g5
2 20
]
0
0o 1 2 3 4 5 6 7
C

Log(ballistospore concentration)

Fig. 6. Effect of inoculum density on disease
development in edible burdock plants (cv.
Yanagawarisou) inoculated with ltersonilia
perplexans isolate IB9602 by foliar spraying. (A)
leaf, (B) petiole, (C) rugose symptoms

Bl 8 4 HBCZTNTHOEIDWIRRER
ExHAELL RAEERESSICEREZMHFEE
BELUTORDREL, TOFHE2ELLE.
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RREH 0 REERAFZEDENT, 1 ERd
SZVRERCOTIICREBAREEEE, 2 EH L
VERICEERBETR, 3 EOXSHICRELFE
REh, FWENRI B, 4 EHXKTE

HBRE2BERL, ARBROT - 24bhE TR
L, HEZAMIP R LEDF -7 B3t oz
BT —% & L

2) RBRER
TRYEZ 1 BEORKRT 111 %, 2 @BD0RRT
227 EDE 398 EXHELL, IHEORBRTIRIEY
DEREFESEZT, RB2TCEBRYVEAES4TEST
DEABOENT. ERHEROHHITO B~ 34 B
FTHEBLN, Z05b, HMIEHK 23, 31, 34 BOE
EIEUT Chortoth, BT —5 hoHIBR LT
HESHRERFROBEGRE A2 S E BRI FW (FE)
BECEORTHETIEE 2EAAEECRENE Fig. 7).
HEER 2 BEREOETIHIZE 100%DRBERT,
DB RAEAEMT 212/ > T, RBEERIEL L.
HERIOHEBACETRRASRDON L > 2.
RFEBEIHEEI~SHEOETRKERZD, B
PEMT BRI/ - T, ErIZRA L. 2 HoRER
HRCULVABOERASGRD BN,

3. REXHGLRRE
1) RBAE

BHEIOITRY (R WIER, §X47%D 4% 3
EH) IRy kO S EF (1B9602 £, 1x10°
fiml) #EFEEE L. S22 VEIZAR, 10,
15, 20 BLU 25 COREFHETTEFEERE. Th
1 HBECEK 4 HEETRFER, RFRE (8B
BRI LESH, EHFLERINT CARE) BLURKE
BERAELEL KRB IKETEBRLE. RFERO

T HRBERMBRTEE (AUDPC) Rz,

2) ABRKER

HEHEDREIT 15BLT20CT4HE, 10BKU25
CTir 6 HEKRBN/. ERORFBIZ 20CT4H
B, 55KLU25CT6HHE, 0CT8HBHAIZASN
=, BEHORFHERIZ I LD 20 CTRLAEREBENR
FWVWH, BEEFEAT I ENEBE 2>k 10
CHEIV IS5 CTRHADREBE L ICRFEVEML,
RENTREBBEZ20CELIT 2B CRERTES &
5127 - J=(Fig. 8A). 25 CTRERL»HOITFI S
7. ERTLIZLY 20 CTRBEIRLEWVLA, HE
EREATIEHEMIBRE R, BRERFREER 15
CEDAHF 20 CREDL LB -7, 10 CTRUWHED
RFESPIZVDEL, 4 HEFTREBREIHEMT S
LOD, 20 CTEBA DRFIZITEDL &2 d - 7= (Fig. 8B).
ERTL2STCTRAN D ZOMBIE .

(US]

Disease severity
[\

y =0.0003x> - 0.0136x° + 0.0236x + 3.468
R*=0.9772

0 5 10 15

20 25 30 35

Day after budding

Fig. 7. Effect of leaf stage on disease development in edible burdock (cv.
Yanagawarisou) inoculated with Itersonilia perplexans isolate IB9602. Disease
severity rating based on a 0 to 4 scale, where 0= no symptoms and 4=50% more
diseased. Bars represent standard error of the mean
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Disease severity

A 0 2 4 6

8

10 12 14

Day after inoculation

0.8

0.6

Disease severity

0.4

0.2

0.0
B 0 2 4 6

Fig. 8. Effect of temperature on disease development

8
Day after inoculation

0 12 14

in edible burdock (cv. Yanagawarisou) inoculated

with Itersonilia perplexans isolate IB9602 by foliar

spray. Disease severity rating based on a 0-4 scale
(see Fig. 7), (A) leaf, (B) petiole.

B 14 HEE TORRHB LRDERBRTHR
(AUDPC) THEFTHE, EHTIE 10 ~ 15 COE
BKRKEL, RWT20CTH - 7=(Table 14). 25TCTTD
REABLMFI SN, EFTIE AUDPC fEIX 15

"~20CTHELRKEL, RKWTI0CTh- .

4. EEOBNERH R

1) RBRAZE

6 Ny 7 TEELEZIRY (B WIER =6
ML, IKRYELHRE B2 MO HETF (1x10 °
fB/ml) *ELEIZTRIPPBLOEBFEE L. #
BLAETREIEALILGRZED 10, 15, 208 XU 25T
DB EFNFNE - VBIZANTHEELKL. 0, 12,
24, 36, 48 BLU 72 BEBICHLrOWMOHEL, 1 K
MEEXEBTRAEZL, ELok@iRELER, X
DEF 15 CRETOALKSETRIE L. BAXIZ
EppbiWED T, EEE,S 14 HERIZE
FrERIIOWIRKEREIUCRFREEZHEL 2.
BT 4 \FT - Tz

2) ARER

PoASALHOHLIEIE 15 CTRELLEE
DALRSEENORMNEE T 866 % (= 24) ~ 89.0
% (£25) Thoi.

4 EORBRT, 15BLV 20 CTORRERDHER
REAEHKY 2 BRETPREL3L00, FERL
HHETh-7-. HRESHETIRFEROBMITEN
REfIA 12 ~ 24 BRI CEZECAD S, 24 RHL
FTOBNTRREREROENIADONTVWI &P
5, MBIEFBELENREGL 24 BHULLEEXON

Table 14. Area under disease progress curves (AUDPCs) of disease incidence, severity,
and disease lesions on the leaf of edible burdock (cv. Yanagawarisou) inoculated with
Itersonilia perplexans isolate IB9602 at various temperatures.

AUDPC"
Leaf Petiole
Temp (C) DI DS LN DI DS LN
10 425b 6.2bc 22.5bc 264b 3.4b 11.8a
15 547c 7.7c 26.2¢c 478c 6.0bc 24.8b
20 489¢ 5.3b 18.1b 592¢ 7.2c 27.4b
25 - 42a 0.4a 1.4a 25a 0.3a 0.8a

AUDPC, area under the disease progress curve; DI=disease incidence, DS=disease
severity, LN=lesion number. Values followed by the same letters in a column are not
significantly different (P <0.05) by Fisher's least significant difference test .

*AUDPCs were evaluated up to 14 days after inoculation
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90
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Disease incidence %

Duration of leaf wetness (h) ‘

70
60 |
50
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30 |
20 |
10 }

Disease incidence %

0 12 24 36 48 60 72 84

Duration of leaf wetness (h)

Fig. 9. Effect of temperature and duration of leaf
wetness on the disease incidence of edible burdock
inoculated with ltersonilia perplexans , isolate
IB9602. A leaf. B petiole ‘ '

7=(Fig. 9). 10 CTiE, RREROEMIRRIZL -
TRIEHREI - 748, 24 ~ 36 BREIOENTHEEZICHR
HbhN, 15~20 CitlkR, REFEERWVWENEMH
ZEL 25 CTRERSAVTNOENEETLE
Dol Fiz, BNEHREFARRRICRTITIEZEIEL
ERTRIFRACEATH-7-. 4 BORKRT—9 2 H
WTHBAT 2T - - BR, BRECETORNKEHT
AMIEBEL LD, BELBNEBOERHESTD
5 7= (Table 15).

5. BE&fLHAHBFORK

1) BREAHE )

£1E DN IEE 1Z Winston and Bates (1960)D 512
SV RLAEEMANEERAVTERLEZ. 1 HEOR
BRCHEEMTIRIE 15 CEET T 56, 70, 81 B LU 86.5
YDHMBEEBL-DI, TNEFNWHBEINS T L
12 KFip, WEBT7VEZ VL, BRBRTVEZTLS
FUEILA YT L ER WL, 2 BHIE 15 CEETT
8M,%,%5$$U%%@ﬁﬁ@ﬁ%@étbt
ThTnEMHI VYL, BEET M) VL, WELY
T, VVB2AKEHNDY Y LERWEZ, B LT
A4 vk (EFBE 100%) ZHER L. INO5BEK
FHAGEO TSI 2F v oy 7 (EE llom X EHX 65
cm) IZ 50ml Anfz. FRIZEE 9em DKE > v —

L& AR, ZHIZ 1/4APDA EHEEIBIFILERS

AFTS2% 1 HEWE., LEOFRIZ 1BY602 %
EHELBON-EBERORBRER (FRAIOLBEHL
FRBETES lom, 05%KEEERT MY VLT 4
BHE) RO 4 RETIXI4 P72
BL, BEBEMETCZAIAPIIXERBLE. Th
FNOASA RIS A LZETLURFEET %
METCHA. RBREI3IRETIT - .

Table 15. Analysis of variance for effects of temperature and duraiton of leaf wetness on the disease
incidence of edible burdock inoculated with Itersonilia perplexans , isolate IB9602

Leaf Petiole
Source df SS MS F P df SS MS F P
Experiment(E) 3 2949 0.883 21.0 <0.0001 3 2364 0.788 36.0 <0.0001
Temp(T) 3 18.803 6.268 149.1 <0.0001 3 6458 2.153 98.4 <0.0001
Duration(D) 4 9430 2357 56.1 <0.0001 4 3.209 0.802 36.7 <0.0001
TxD 12 4472  0.373 8.9 <0.0001 12 3.260 0.272 12.4 <0.0001
Error 160 6.724 0.042 160 3.501 0.021

df, degree of freedom; SS, sum of square; MS, mean of square; F', F' value
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2) RERER

1EEHORBR TIIHMBED 865 BULUTORBETT
48 B ZZAL CLHEBRTFOBREIRZD SRy
oie. —F, HRHRE 100 BOEET T 24 BHT
SHEONERFAERENE. 2 BEORKRTIE 24
R E T 86.5, 94, 955, 99 HXU 100 KOWTND
MEBEBXTLHERETFORRARZD SN, 94 %2
TTRPeh o7, 24~ 48 BRI T 955 %L LETO
HETHETFOR R ED Bz (Table 16). Bl EDZ
rinh, HEXBES 5% EOSEET THERTOR
RIFETHBEEZ NI

Table 16. Effects of relative humidity on the
production of ballistospores from diseased petiole

sections using the fall method®

Relative humidity Number of ballistospore

(%) 0-24hr 24-48hr
86.5 120494.7° 0
94.0 1243.5 0
95.5 306+126.8 435+161.6
99.0 4111512 130+8.3
100 880+220.0 494194 4

® Discharged ballistospores were dropped on a slide
glass coated with thin layer of 25% acidic PDA under
a humidity chumber

' Meanzstandard error of the mean

6. dRYEEFHOETRRO TN

1) ABHE ‘

Ry (R IR ETEORBEE TEL
X4, 2000 FD 4 A 18 HIZHENRD SN HEH
DERD, 1K4m GOk ORERE (FIEZTIKRY
EEREVIZBE L RBIE I XETTY, BEERN
P05, KOWZFNTNmM =D 18, 42, 18 ThH- 1K
Bt o 1 BRE%ED 8 A 15 BB LUK 3 HH
%o 8 A 30 Bz T Ky BEHKE B2 kDS H T
(1 10" f@/ml) ZHYS/=0 16ml £ixBLINY FR
L -THEEEL-. S20EEE»S 4 EHED
9A 27 BIZ 1 E¥/-0 10768 (EHRIET 105, ¥ 70
~ 80 TER) #EEICER L. InegEsE (v
b DG82) WT 25C, 1HEBEeik HEEID
BFEROBL, ERTHRELL

BFrooEOYEE 10 A 3 BHIZITW, BT
EEHWE, Tihbb, BETERREKRTHIRKZEEL

%, 7IAFov sV —LOLECEET -7 CEE
L. Zh#% 1/4APDA BEHITPIR LIz BE/z. 15TCT
T8 ORiEEL, AFL-EESREL, lersonilia
BADEIN-BFERERE T Uiz, lersonilia B
BEAD IV, BTHAME HERFOBKT
EE L. " '

BEE TR X NT= ltersonilia B d —H0 % flke o B
L, IR R T 2RRELBELE. 28K
1/4APDA ¥&#C 3 BRI EE, 6 Sy 7 TRE LT
Ry (RE WIS 2 ~ 3 B 6 i, HEK
OEHEF(1x10' B/ml) % 1oml EEEEL . EY
K VEIcARN, 15 CTOAIRREET 2 8MH
REL, REOFEEHAELL.

2) RBER

IRV EEEHES 3 BRELEV 8, EEELR
BT AEFAORTEOERIBZ TEar 2. &
7, BRETFOFCSOREIEDLINLL -T2
HWETFHD lersonilia BENHELEZEIA, 27
ORETHEEN, BREXRIT 19~ B REFEr- 12
(Table 17). TNHFETFH HMENEETE I 45 BRI
SWTITRYIEHTIHERERARLLEIS, M E
Bk (978 %) HITRYDERS L UERCBFERE
HHEE, WEE%E L -(Table 18).

* Table 17. Isolation of Itersonilia perplexans from

edible burdock seeds obtained from artificially
inoculated flowers
Seed lot No. of seed Infested seed Incidence (%)

I - 100 19 19
il 100 48 48
il 100 38 38
Total 300 105 35

Table 18. Pathogenicity of Itersonilia
isolates from infested seeds on edible

No. of
Seed lot No. of = pathogenic Incidence
isolated isolate isolate (%)
I 7 7 100.0
I 23 23 100.0
il 15 14 933
Total 45 44 97.8
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7. BREFORFHICHITIRRE

1) ZBA%

MEOREET#EBEL, YECBTARFORE
EFRELE. EREOETFE 2 ROENMPL— 2
L, BE (W20 C) TRELE &1EME
WHFEBREL, +oEKE EAEBIZAR, 15
CTOAIKEZTRE LKL, 2 ARBCRFOERE
PREL, REERISEETET lesonilic EOH
S EEE T 7.

2) RBRER

REEFEBEE LIS, RECIVRFRIR
2D, MM ~TA%THh-7-. HHEERZELET CH
YAk, FEOERDDVEE 1 EOERS X U
WIZBEERAFRE L7z (Plate V). RFERIE 13 ~
215 BT, WTNORKBETLRBLED &7z (Table
19). HEFLE-H OB TH D Ntersonilia BB EE
Ene.

Table 19. Frequency of natural black streak infection
on edible burdock seedlings from infested seeds

Germination Infection

No. of
Seed seed No. of Incidence No.of Incidence
lot tested seed (%) seedlings - (%)

I 144 77 535 1 1.3
I 144 49 34.0 3 6.1
JilE 144 107 74.3 ‘ 23 21.5
Total 432 233 53.9 27 11.6

8. MRMHLRLHE

1) EBRA%

1997 ~ 2001 £ 5 £H, B THERERRENOD
THRIEHT, BELFROTREEERBEZ L. 199
~ 2001 FROFRLUBEORRFEES LUK - finx
%10 A L@ETEH 5 ~ 6 MRAKELE. RFERED 6
BFSOEHREZUTORIRITITCELE L.

0 :wHEA L
CEBIUVERICOT MRS RENS
CEBSLUERICRELASHALN S
CEROFNSALN, S0% T o E
D ER OIS 50%L E
: REFE
30 BkERAEL, ZoFHERRLEZ. RBRE 3 KHE
TEME L=, '

2) RBHR

Gl &~ O NN =

FEDIRIVEBFFROMAEHE7TA 21 H~8 A 25
BT, SRETEFrADONL. WRUBOREHRR
RA5E, 1999 FEMAEHURBRORZOERIFER
TI10 A8 HORFRERIT 164 EHEEDRETH -
f=. K7 - FTNEEF 22%TIREAERDEN DI -
7z. 2000 4E1 2 9 A | BETRRVEB TH 725 9
A7BEZ,rTTRHICERL, 10 A 6 BRIIRRE
ER28 ¥ BREIZZ 7. 2001 E£RMEELUBRRKS
OEBRSERGICEDL, 10A 5 BORREER 3.0
YHEFEEITIR ST (Fig 10). F7=, 2000 £ & 2001 £
BREEDOHTE - TNV 9 A 3EGr5R5NnED, 10
BRLEBORKAERTHI FinBI T Th 223
%, 327% &7z

3.5

N84
(V)]

Disease severity

8/10 8/30 9/19 10/9
Month/Day

Fig. 10. Comparison of disease developmént of
black streak on edible burdock leaves in the different
year (Memuro)

9. BERHLMRNRE R4EE0MME

1) RBAZE

1998 FIZEY+BHREABRBENTSH3IH, 20H, 6
RABBEEO I LERZHRIT TRy (BE : )IE
B) #BELL BAEIWROEHERAL, RRERY:
FEEERIZDWT, 7TA30H~ 108 1 BE T4 M
T

2) REBRHER

MAEHZ SAIHE S A 20 HEERX DL 7 A 21
H, ¥/, 6 A 4 BBEXTIX8 A 78 & Eh -7 (Fig
1), RBFERIBEERPSAEVEFECFEVERARD -
Bhfc. UL, BERAERD 10 A 1 B TRRRE
RTREEALEZTRD NI -7z, HIEERITIOA
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Fig. 11. Disease incidence (%) of black streak at various planting date in the field

7T HORECTHEEREFAREVZICREZSWVERIZS
522 10H 1 HORETIK 5 B 3 BBERB LU 5
A2 BBEROZZEFCAYAbnh-7/. —F.6
A4 HBEEXTREOHRBRE L DEL MIZEL > .

10. BRCESTIRMORERS

1) RBH® ’

1997 FIZHEIIE - BEEH L ¥ -HoRBRES
TERELEZ 5 HSBIIRY (R BE) »EE
L, 7TEHORERH BA14H, 260, 9A2H, 9
H, 16 H, 2HELP30H) IZ89mUnetknd
Ry EKEWY, 2EORMPRR 2 T (FEX,
ERBIUER) CHEL K.

2) ABRHER

1 EY0OREEREIT 143 ~ 188K TH 7. FE
ORI ES ICERTHE T2 e ECHEREN
LEENEI - ETORMBRIZERS LU EMA
THELEER RACEBEINWIEE1EL - .
&R TEORERPVWITNIZEVWTL, bbb
iz o7z (Fig. 12). 9 A THEEORE M EE 2
MUZA, EBBIUERTRIADLNZL, - /2.

11. >hteEHFHL0BER

1) BBRAX

1999 izt - WEEH Ly —EHETHBRLE. 5
A8 HIC TR Y& ERE(RE  #IIEE) L, %M 7em
FEIE N:P.0sK-0 = 18:42:18kg/10a, &> REET L 7=
S RIEIR 66, 70, 75 B L 80cm DAEX #HIT, 1

60 | —@—Petiole
—@— Adaxial side of leaf
50 I —a&— Abaxial side of leaf

Incidence (%)

8/14 8{19 8/24 8/29 9/3 9/8 9/139/189/239/28
Date

Fig. 12. Disease development of black streak on
the position of edible burdock leaves

RY-00EEEZTNEN 132, 140, 150, 160 m
Ll BBiZ 2 KETERELEZ. 8 A 11 BB S
AU HETOFR 7TEHORKBEREZHEL .

2) RERER .

SHREARWEEMERAFELS, BRERLEW
HEARD SN (Fig. 13). REAEROIA 24 H
DRFBERII R LM 66cm T 36.8%, & LIV 80cm
TIB%EZTDETKRED - /=
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Fig. 13. Disease incidence (%) of black streak at
various interraw space in the field

12, EHRECREEORMR

1) BREHE ,

1999 FIZ+HBBERRENO IR Y EEBE (5 F
EIE) CEWEESE (1995 ~ 1998 4 @ TRV - FEx
YNZ - FHAE-TY—T—NF) T, TEY (&
FEOMIEE) 2L, ERBORERHBE LA 1
K¥7» 30 KRORMBEHR GTd, EVES %8 A 24
‘H~10A8HETESEFELL. RAKX IKET
EiEL 7.

2) RBER
CEEESOAVRERS LIV LRREER S HB
L7z (Fig. 14). RETMOIA 6 BORKBER, W
EESG D 0.7, HEIEESHN 14 EROVERKE DI -/
B, TOBREIBLIZNE D, BREKAEED 10A 8
HiZ 3R {EES A 16, EEEBY 1.9 & ZITREE
DREEE -T2,

13. % &
jﬁ@%%ﬁ@%ﬁﬁﬁﬁ%@%&%ﬁ.iﬁﬁ@
Eh, BEEBEORESICEROENEMICAEE
BEZIBIEFALh -7 Fin, HAEED
BREBRPSETIAHHBTRE RS BELS

— S TR S REFIZENFEET 2B L WERSE
T F4 9 3 (Horita and Yasuoka 2002). HBE R, B
ERT L, AERBIEEF;RLEZESAGV I L E
HHUREFORBEEOBMII L - TRETZELILN
5. HHEFORKEIRER LRI &VIENEE

—@— Rotation
1.5 - ——Monoculture

Disease severity

8/24 9/6 9/17 -9/29 10/8
Date

Fig. 14. Comparison of crop rotation and monoculture
on disease development of black streak in the field

CRBHEET S I THIERTOBRES J CEEKS
REZNIZZICCEEALTVWS O, HEN .

BB 517 5 BABS & U5 i & B & OB F
ERE LSRR BENENABRVECHRESEL,
FZOBRORBRELEHERL, ShIEFRWVIE
FPUREFEE 7. ZOZriZVWTFhs S hHEBNET
IH->HEINAIHRHSRES L IZEET 2 EEILBN
3. EIZLDI-HAEE D LN O EEZEMR
L. ERMECHRSNS. TOKE BREOEIKE
NOBEMBESAEED, RESKBSITA2HHEBTOR
B~ERESAENT 2 E20Nn5. BREEOFEVET
ER NS -BLEEZEDNEZGEArLHEL,
ERLZINE b2V, mESMEN 20 CTUTT,
s 1 H (EEOFEND 24 BHE) DEHEVWEES
R ECRRE LN EEZLBNS.

EETBACBT A TRV OEEE AR
(199 IZ X VB MIZENTWS, ZTNniIZLB TR
TOEFTRIDDATFT—IJINTENE BIDRTF
—VREER 60 BETOAFTIFBELEM, 20
AF—JiEEE%R 60 ~ 120 HE TOEEIEMT S
M, mEOATF -T2 120 BUEBETHEYHFTEET S
HEz s ehnkz. 2 2757-U055, FHEE 90
~ 120 HiZ, BOPAPERLERL 25 BHRKEFHT
H5. 5AEE KREFE) TIEBLZ8AFE~9
AFABRKEBTHICHLT S, 1992 ~ 1996 FIZE
BLERERAET, ZORAEBTHICST2EBTRE
BRENLTREIRLEBEEEZD 0D, ZOK
M IR 705X ELIRLVEELE25N1 5 (BAHE



WHEER IRVBREROFERERA L RELERS I CHRICET 2R

1998). #€-7T, ZOHMOAETEXMEETIER, 4
ARRERBLIUVBRERY L EDRBRERIZK
CBRELELTEEALNG. BIIELRREEMNI
RETHRET, FHLEREELHET CTREXEFTHIC
TREELSBI e, WEBELELTERD—
DrEZLBND. BEBFE, 2000 FEOFROREERZNE
BeELELTZEAALMZENI:.
HEECSTIRERIBERESDILOD, %
RERZERNTHS. $RELELITERISAB &L
U9 ADKRBESHT, InbeHELXHREDS IR
B, BXEE EEoHmh (BE) BHHSERL SN
KROREWCEX2BER TN TRBHATE:Z. 20
T, AROBBRMEI YUk > TOFRITKE < ER
LIz EAB.
AROBE—REREL L TREBETIC LD EEROT
et % i 5 P T E 7=, ltersonilia O T % TE
BIEETILRERETIEON, REBETEEBEL,
HizBT2RBLMERALE. TRY0BT 36 AL~
R BERR L D, EABEEL T, 7 AREICBETE
B izn, #ETH (R 1989). 6 Ad-+FoEF
BRI RITERESGTHHH, MEKRIECLSS
SHM RSNV, B &k BRI
EWe®Ex5n5. Ll R—=2X=9 7TE L
perplexans (Syn= [ pastinacae) 1Z & % root canker (&
HRREE) THREBBZLIABFELIREINTS
D (Smith 1966), TR TIZEVWTLERLSLET
GRIBIZEEILND.

TR TIREERET, ORFEED, T0HOR

EBELEAMT I L,D, BRBETOREESGE

BriusirbtRsions. GRE:LCRER
FHIUVBREBEEFNECOREEETHLI P ELIZHE
ETHLERDHSL. Ei, BAKEND G TK Y BESH
HROMENsZEnD (F—FB), ELIHE
LTHREBROEL, FRHLZRERENLELLEND
CHEIRE - RFETAONL LW,

BT ERREOBEW R IET 554, HRET
IR E BRADET, SIEMKEICLES & TOREN
F—y 3EELRBTERE 25 (Mew 5 2000). &
HHF -5 ERDBBE, BIERNOREEEE—
CHBTALENRDS. KREERBETEROKIC LS
BAMETERE ZOMBERE L BT ICEET 5 5H
WERIZEREND (ER 199). AFRETERE
EEER ESER FEREOREETFORE &N
AEFINETEREER 0N, SERFEOEEE
HENThOBENT— ¥ 2#MEER, HEMAILT

WS RERDB.
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VI B & SR

Itersonilia DR BN T 2B BRHMRTIFZEACR
BplAizv, EHIZELE/8—2Z v 7D root canker I~
HLUTHEAEREIERZEINTYS Y, #HEMNE LU
{LZEHHBRARORRAT 2. AETR IRV ESL
FEICHT2EHEAERREL, TOHENLFAS
B O2VWTHRH LER AR,

1. ERZEIC & D Itersonilia & O E£EEHH|

1) RBRAE

ltersonilia BEEEERE (IBY9814 5 LU IBY9821) %
WTEBEEAICHT2RZHEEARB Lz, BEIZIE 3
Alafi Uz (Table 20). & EANIZBKBEK T 1000 £
BELT10000 fEICHFERL, TOBRCERT « 227 (7
FRYFvr, FEDERER, ER 8mm, EF)
EREL, RE%, YPMA BEHFIR FNS/HEZ 3 B
BRLE., ZoFRICEEEER (1 x 10 #/m) %
EWEL, 3~ S HEKEBET « R70ABEIIEREN
EIEMAERELE BRI 3IKETHT -7, REIR
WEIZHTTERL, ThThEBEEKBREDO LD
He L.

2) ABRER )
B - CEREEIINT B lersonilia BORZERR
BUL7=®R 4 ERTHEEESAD 5N/ (Table
20, Plate VI). 2@ 5%, 1000 SO BET 10mm
LLEDMBIEFEBRLELDEAS I Ny asy— L8,
Bl, v7z/a3rv—NVAAE, vTFO0a5 V- LA
FhrIAFT-AEHR, FTaFV-NVKFHRF, S
ootV —LHH, EFLY - NKkFFE, 13/
09D VBB, KU AR VAR, T
TOFLKMBAELEF+ 78 Y KAATH - 7z
(Table 20). F7z, 10000 fEFFE CHEK L LML
FArEEENZEREI Y72/ 27V =VAK, 7
ZaAFV=NEKH, FTaAFS—NVKFH F, Sov
IFV-NEA, 41228 VEEBERAB LU
VT F LKA TH -7, WTNOEFIZHLTL
PEHKRE—DREHETH - 1.

2. AYEMNOBBCETIHRDR

1) RBRA%E

1997 ~ 2000 FEEHBICEI 2EPERNOHEL &
L7z, BB 1997 ~ 2000 FEIZALEERE)IIH OHE L

1€ - BEEM Ly —BH, 1999 ~ 2000 FizdbiEE
TP RSSO O T+ B R EE T L 1z

- FEEHEyy -—BEETIHE TWIIEE] %
BAWTEHRBR L, HEEIZ 1997 ~ 19984 TN @ P.Os :
K:0 =12 : 16 : 12/ 10a, 1999 ~ 2000 £ T N : P:0s :
KO=18:42:18/10a ¥ 755 & >Hf L, e
BREMOSATEH~8HILT 7. BEERETEE
O, EEREET o SEEERIE 1997 £4° 4 EH
(VT D FLokFHIE 2 BEERE), 1998 28 3 &K
A, 1999 4% 7 FH], 2000 EH 5 ERTH-7/m. K
AL 1997 ~ 1999 43 8 Aha~ 9 A LGz hlT
T3~ 41E, 2000 FE 9 Aha~ 10 A EHIZATT3
EFTVY, 200 0/10a ODEEEXETERXOFHHEERD S
WiIdE ISR THEA L, REBE 1 KM 106 ~
165m, 3KETERML =, FAEIE 1997 ~ 1999 FE 4 9
Arb - THIZ, 2000 4 10 A 12 BIZRBEL, F£E
KE-THREFEEFEZ->-TWVWELDOD, RFEKER
RFER, RRERE, MTNREIUVRRERELRE
Uiz, RFEEEXERE 1997 ~ 1998 28 0 ~ 4 (5
ME2%5H), 1999 ~ 200044 0~5 (FUEZ %
ZM|) L, %RTEUHEL, TOFEHETHEL .
+HBARKESETRREE (HIEE] 2AVTRRL
o, BIREBRETOEERETHREL, BEIZ®
BEMO 5 B LT -7 HEEHRIT 1999 £4 4
BRI (FVT7 TP+ LKRMFNIT 2 BEER), 2000 £ 4
ERTH - EEESAIE 1999 £ 8 AhA~THa
ZAFT3E, 20005258 ATASLTIA LD 2
EEAME L, 150 ~ 200 0/10a 2 F ARG HTEEZER TR
ML, BB 14D 164~ 1970, 3 RKETE
L. #AEX I AhE~ 10 A LGz, T2EE
L, FEICL > THEEEXRL>TVW2L00,

CRFRE, K- TINEBLIOCRBFRELZAEL -

RAEEIEHREZ 0~5 (BEVUER:22H) L, &
TEIHEL EOFHETRLE.

2) ABRKER

(1) & - BEHEMt L 7 —EB

1997 £QRBR T, 7V 7 T F LKAAD 1000 &
3 LT 2000 £ DBTER B R A < (Table 21), ERBE
VERDORFERIMEHRAX L LB L THRIAPKEE
EGWARDONT. ERORKRIE 1000 5D KT
FREEFRDON. FNETCHREMTT —-7I124
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Table 20. Susceptibility of Itersonilia yeast isolates to fungicides applied by paper disk method”

Fungicide (formulationb %)

Inhibition zone (mm, diameter)

10? diluent

IBY9814° IBY9821

Imibenconazole (EC, 15%)
Difenoconazole (EC, 25%)
Cyproconazole (L, 9%)
Tetraconazole (L, 11.6%)
Tebuconazole (F, 40%)
Propiconazole (EC, 25%)
Triadimefon (WP, 5%)
Triforine (EC, 15%)

Bitertanol (WP, 25%)
Pyrifenox (WP, 5%)

Fenarimol (WP, 12%)

Copper oxychloride (WP, 32%)
Oxolinic acid (WP, 20%)
Iminoctadine albesilate (WP, 40%)
Iminoctadine triacetate (L, 25%)
Validamycin A (L, 5%)
BlasticidinS (EC, 1%)
Polyoxins (EC, 10%)

. Azoxystrobin (F, 20%)
Kresoxim-methyl (F, 41.5%)
Fluazinam (WP, 50%)
Fludioxonil (F, 20%)
Diethofencarb - thiophanate-methyl (WP, 12.5-52.5%)
Thiophanate-methyl (WP, 70%)
Zineb (WP, 72%)

Mancozeb (WP, 75%)
Chlorothalonil (F, 40%)
Captan (WP, 80%)
Dochlofluanid (WP, 50%)
Hymexazol (L, 30%)
Mepanipyrim (F, 40%)

13.6
39.2
21.6
29.5
47.1
34.7
0.0
0.0
27.6
0.0
0.0
0.0
0.0
6.5
12.0
0.0
0.0
23.8
0.0
0.0
33.3
0.0
0.0
0.0
0.0
3.0
0.0
13.8
9.6
0.0
0.0

10.2
38.8
20.8
24.3
45.3
34.8
0.0
0.0
26.6
0.0
0.0
0.0

0.0

8.9
14.8
0.0
0.0
28.7
0.0
0.0
313
0.0
0.0
0.0
0.0
4.5
0.0
10.2
1.1

0.0 -

0.0

0.0

10* diluent
IBY9814 IBY9821
0.0 0.0
28.5 25.3
0.0 0.0
15.4 13.8
35.2 34.7
20.1 21.0
0.0 0.0
0.0 0.0
1.7 0.0
0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.2
3.8 79
0.0 0.0
0.0 0.0
0.0 1.4
0.0 0.0
0.0 0.0
28.5 23.5
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.6 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

® Paper disk (8mm, Advantec Ltd.) were immerced in each fungicide solution. Inhibition were

evaluated with inhibition zone (mm) around the disc on yeast peptone malt agar. The experiments

were conducted with three replicates.

® WP : wettable powder, EC : emulsifiable concentrate, F : flowable, L : liquid

¢ Yeast isolate tested
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Table 21. Effect of fungicide applications on incidence of black streak on various edible burdock leaf

portions in 1997 (Takikawa)

‘Incidence (%)

Adaxial side Abaxial side

Fungicide Dilution Leaf of leaf of Leaf Petiole  Snap off
Fluazinam (WP, 50%)" 1000 42.5 a 36.2 a 8.7 a 47 a 2.4 .
Fluazinam (WP, 50%) 2000 45.8 a 424 a 195 a 93 ab 3.4,
Mepronil (WP, 75%) 1000 653 ab 554 ab 19.0 a 18.2 ab 5.8
Zineb (WP, 72%) 500 602 ab 553 ab 228 a 154 ab 33
Imibenconazole (EC, 15%) 1000 77.8 ab 709 b 274 ab 274 ab 7.7
Control - 904 b 86.8 b 447 b 351 b 8.8

“ WP : wettable powder, EC : emulsifiable concentrate
® Means within columns followed by different letters are significantly different at P <0.05 according to

Fisher's least significant difference test

NOr#EDHLBN, RANREEZLIHLITRL 12,
EEIRD LN H - I ‘

1998 FTREENLEREEN DL, BRAKXT
EORKFRD 395%ICH F -7z, EHEAEXTR7L
T F LKFH 1000 FEELTY T/ aFrV — LY
#3000 EOBHRAE L, BABRIZHKEL 5% THE
ZNAD NIz (Table 22). EWORKRB L UEDI
nNZiFeA@EDbDoNnih -, BEREDBN T,
- 7=

1999 £ T, RRERSICRFEE TS oo
FV=NAA, TrIaFV-LVER, AT A
KRR, €T/ —NKAHF, F+v 75 0kAAS

FURIAFY VHAKAAOHBRBRIAD SN

 BLBEIEGTAERAENE.

(Table 23). BizXouvary—LHd#H, Fr5a+
V= IVERE LT INL TV F kRO ERED
Jz. L L, PEELETTCORBRTH-7-. Fi,
FuvaFV - VAR TIRERRARICHE L -FE
DEMIPIFTEL CHEL LIEENREL, 13 /7
¥ VERIERFI TRERNOME LLESBHEZT
T OMmERTESE
BRODENIEP ST

2000 ETRTF 7 FV—LVAKRAFELITETILT
OFLATEOBERE, RFER, RFABESE
UFINBTHEEZRFAIHBRIAD 5N (P
0.05). BIZHTINBOMBIHNRIBEETH -7/, EE
XFD BN - /2 (Table 24).

Table 22. Effect of fungicide applications on incidence of black
streak on edible burdock leaves in 1998 (Takikawa)

Incidence (%)b

Fungicide Dilution Leaf Petiole Snap off
Fluazinam (WP, 50%)" 1000 155 a 33 04
Difenoconazole (EC, 25%) 3000 113 a 0.4 0.0
Cyproconazole (L, 9%) 3000 28.7 ab 42 0.4
Control - 395 b 2.7 0.8

* WP : wettable powder, EC : emulsifiable concentrate, L : liquid

® Means within columns followed by different letters are
significantly different at P <0.05 according to Fisher's least

significant difference test
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Table 23. Effect of fungicide applications on disease development of black
streak on edible burdock leaves in 1999 (Takikawa)

Fungicide

Dilution Incidence (%) Disease severity

Propiconazole (EC, 25%)°
Tetraconazole (L, 11.6%)
Fluazinam (WP, 50%)
Bitertanol (WP, 25%)

Captan (WP, 80%)

Polyoxins (EC, 10%)
Iminoctadine triacetate (L, 25%)
Control

1000
3000
2000
1000
800
1000
1000

33 a° 0.03 a
5.6 ab 0.06 ab
7.8 abc 0.08 abc
11.1 be 0.11 be
133 ¢ 0.13 ¢
133 ¢ 0.13 ¢
544 e 0.54 &
40.0 d 0.40 d

*EC : emulsifiable concentrate, L : liquid, WP : wettable powder
® Means within columns followed by different letters are significantly
different at P <0.05 according to Fisher's least significant difference test

Table 24. Effect of fungicide applications on disease development of black streak on edible burdock

leaves in 2000 (Takikawa)

Incidence (%) Disease severity

Fungicide Dilution Plant Leaf Snap off (Leaf)
Tebuconazole (F, 40%)° 3000 100.0 68.4 a° 20 a 0.8 a
_ Fluazinam (WP, 50%) 1000 96.7 792 b 18 a 1.0 a
Captan (WP, 80%) 800 100.0 933 ¢ 6.2 ab 14 b
Tetraconazole (L, 11.6%) 3000 100.0 96.1 ¢ 12:6 be 1.6 bc
Sodium hydrogen carbonate (WS, 80%) 800 100.0 97.0 ¢ 219 ¢ 1.8 ¢
Control - 100.0 99.1 ¢ 20.6 ¢ 19 ¢

*F : flowable, WP : wettable powder, L : liquid, WS : water-soluble powder
® Means within columns followed by different letters are significantly different at P <0.05 according to

Fisher's least significant difference test

(2) +BERES

1999 EQRBRTIX, 7AT T F LKFAD 1000 f&
B LU 2000 fEDBFBREFE A E < (Table 25), FEFEHEK
BLURRBEE CEEMAX LKL TRETIIZEEZ
(PGS VD ENTz. £+ 77 VY KAFBLIUF b
ZaFV-NVERTIE9R 17 BERETHRDESE
wony, TORERES, 9 A 29 BHRERER TR
MRERBEO BN LI TVYFI R DY KR
FRFBRGRE;IZDONEr -7, BERZHONL
Mmoo, '
2000 FTREDRBREES LUK TF 704
V—NVKFAH F OHRIBELEL, KOWTTLVT Y
FTLARRBADETH -7z, FTa+V —VKFH F
BROWThoORERPTLERAR L EET, BICHE
TN RTREELHHBRFTED BN, 74T Y
FLKFIFID 2000 TIH 10H 6 BORETHE LS

B RSB DENT (P0.05). FOMBEROHREILIEL
REIZIED - 7z, BERIRAD BN H - 7= (Table 26).

3. EfloBHmEHBREEO R

1) BBRKE ,
BZ BT 5 RAONRABRTHROE P o727 M
T T F LKA 1000 B LT T aF VY — KT
F @ 3000 FiZ2>WT, BB mmmRHEZ®RE L
7. 8- BREM vy Y -ASS L C+HBERESIC
BOVT, 1999 ~ 2000 E£ix 7 V7T T F AKFHE], 2001
FERI7INTYFLARMBE LT 735V —LkFH
FIZDWTHRBRL =

€ - FEEMv Yy —EHTE, 199 £0 § A+
B~ 9 AhHIzBBREmB L, 2@8&A 2T 3 A8
B, 2000 FREHRIC 9 AFA~ 10 A+HOD 2 B
Kz 3 ABETHRE LA, 2001 FXFREGRE %2
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Table 25. Effect of fungicide applications on disease development of black
streak on edible burdock leaves in 1999 (Memuro)

Incidence(%) Disease severity
Fungicide Dilution 9/17 9/29 9/17 9/17

Fluazinam (WP, 50%)" 1000 1.1a° 253a 0.0 a 03 a
Fluazinam (WP, 50%) 2000 10.0 a 253 a 0.1 a 03 a
Tetraconazole (L, 11.6%) 3000 433 Db 74.7 b 04 b 08 b
Captan (WP, 80%) 800 46.7b 760b 05 b 09 b
Azoxystrobin (F, 20%) 3000 60.0 bc 82.7b 06 bc 1.0 b -
Control 743 ¢ 92.0b 0.8 c 1.2 b

*F : flowable, WP : wettable powder, L : liquid
” Means within columns followed by different letters are significantly different
at P <0.05 according to Fisher's least significant difference test

Table 26. Effect of fungicide applications on disease development of black streak on
edible burdock leaves in 2000 (Memuro)

Incidence(%) Disease severity
Plant Snap off (Leaf)

Fungicide Dilution 9/26 10/6 9/26 10/6 9/26 10/6
Tebuconazole (F, 40%)* 3000 81.1 956 18 a° 27 a I.1 a 13 a
Fluazinam (WP, 50%) 2000 97.8 100 54 ab 60a 18ab 190b
Captan (WP, 80%) 800 100 100 122 ab 196 b 22 b 25 ¢
Tetraconazole (L, 11.6%) 3000 100 100 132 ab 167 b 2.1 b 25 ¢
Control 100 100 186 b 223 b 2.6 b 28 ¢

*F : flowable, WP : wettable powder, L : liquid
° Means within columns followed by different letters are significantly different at P <0.05
according to Fisher's least significant difference test

FERT, ¥R 6 HEBIUWR 16 BB LT 5 2 B 2) RBHR

RKEI7NTIFLKRBBSLVOT 7 a3+ —LkFnkl € - BREM Y& —EH T 1999 £ PHRKA A
FIZDOWTHRE L, WEAKICHT 2EH DB R4 5 SAUBHBEENP T, EBHEARDORKAERO A 29
ZHE L 72, BFEALENT 1999 35 & U8 2000 4F & 4 384 B)DRBREER 0.6 EPFRAET, - EFHDORIE -
OHRBBRESH LA —TH 5. 2001 FiZRBEHF T FnBiErAlEoonih ol BGKIZHEL,

JIERL, FEEN:POs : K:O=19:37:15/ 10a, 1% RUHRPELr - BRI, WRI &I OEA%E
BESHA4HIT- 2. , L7 8 ATH -9 A LGEBMHE TH - 7= (Table
T RRES T 199 iz 8 ALT~9 A k- 27).

WERERBL, 2 EBAETY 4 AEK, 2000 413 2000 FREVFEHA 9 A 8 HLBh -7, REBREY
RIZ8 AR~ A LG 2 AEHAK L DRERED PEEORETEFTSTRT, S>3 -HT 58
2EBAAED 4 MEX THE L7, 2001 4513 55 BELE HrBh-TldbEZBN3. 9 Ahar bR BE%
BZPIZR. WRE inEbe L, 2@ 3 FtEL, REIIAT - THRAR THRLED - /-

WETRHFE Lz, ThENLBHBRK & E&HRE D TRz 9 A - THBAHR S LU 9 ATH - 10 A
FAERERCLB U, SHEMEIT 1999 35 & U 2000 4 LHRAR CRABREORFINENENRD SN I-
CELRANONRABREZLA—TH 5. 2001 £ F (Table 28).

A THIERE], RETHIAREGTE- - 2000 FFRX@WELDHFSA 1IN HTH 7. RREDE
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Table 27. Effect and timing of fluazinam® applications on the disease
development of black streak in 1999 (Takikawa)
Date (month/day) of application Incidence

Treatment 8/17 827 9/6 9/17 of leaf (%) Disease severity
A O O - - 33.3 a’ 033 a
B - O O - 283 a 0.28 a
C - - O O 317 a 032 a
Control - - - - 56.7 b 057 b

* Fluazinam (WP,50%), X 1000

® Means within columns followed by different letters are significantly
different at P <0.05 according to Fisher's least significant difference test

Table 28. Effect and timing of fluazinam® applications on the disease development of black
streak in 2000 (Takikawa)

Date (month/day) of appllcatlon

Incidence (%) Disease severity

Treatment 9/13  9/21 10/4  10/13 Plant Leaf Snap off (Leaf)
A o O - - 1000 871 a° 74 ab 12 a
B - O O - 1000 916 a 6.8 a 13 a
C - - O O 983 969 b 234 ¢ 1.8 b
Control - - - - 100.0 995 b 21.4 be 1.8 b

* Fluazinam (WP,50%), X 1000
° Means within columns followed by different letters are significantly different at P <0.05
according to Fisher's least significant difference test

Table 29. Effect and timing of fungicides applications on the disease development of black streak in 2001
(Takikawa)

Starting point Date (month/day) of application

Incidence (%) Disease severity

Fungicide® of application  8/7 8/17 8727 9/7 Plant Leaf Snap off (Leaf)
F Before” O O - - 933 781 bed® 0.0 a 09 a
F After 6 days - O O - 96.7 824 bed 33 a 1.1 abe
F After 16 days - - O O 100.0  90.8 cde 62 a 13 ¢
........ S T o O e
T After 6 days - O O - 86.7 66.8 ab 23 a 0.8 ab
T After 16 days - - O O 100.0 912 de 57 a 13 ¢
S I ! T e T IR T T e S

*F : Fluazinam (WP,50%), X 1000, T : Tebuconazole (F, 40%), X 3000
Day was based on first disease occurrence

¢ Means within columns followed by different letters are significantly dlfferent at P <0.05 according to
Fisher's least significant difference test

HTTREMEFNEZ 27 UBRECELEZ. BLE BT 2BRXTHRMEED > 7= (Table 29). W 16 B

WS RABENT-DIR 7LV 7P+ L KAFR O
RET (4 HED) BHHEBEEEF 73+ —LAKRAF
DWMFE 6 BB OBMBABE T, wRIAEIZE LR %5

BIZERBHERBT IRARE TEVWThOER LI
BRI RS E D - T2,
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+HERESE TR 99 F0WHRL8HA25SATH-
o, ERARORKAERO A 29 B)ORFEER
12 EHRAET, - EFORE - TNRIFLAER
HENEP T 2 EEAKDS bHEISEH, - 2R
BREix, 8 Ath - TAOHAK, 8 ATH 2 B&%AHKX
BLUBALT -9 A LOEMART, WRALLL 20
HREWSASHIZBAEMABL-8A L - FAXKT
13 B BR % R AR 2 - 7= (Table 30).

2000 FIIMAEEH 8 A 16 B, ZE - EWOKIE - ¥
N9 A 15 BrbRDENT:. ERGRKIZBT 55
RBEERO A 29 H)ORKRREIL 2.8, K - ThX
23 %EHRETH -7, 2 EABEHED S b FHEH
Eh o ABRER, 8 AdE - TORNTE, wREHR
B -8 ATHKRMAK, 8 ATH -9 A LAKART

LHEETRERSERE £ 1095

Holz. 9 A LA - FEKAXTIEHL P IZBHFBRHE
H4 - 7=, (Table 31).

2001 ERWAENSHA B HTH-7-. BEHHGFXOR
HMAENFOQ A s ORFEEREROFESET 3.0
HIE - TNER 327 %BeHRETHE 3 AEDS B

TROLEEEVS oo, KEQFREERELDR
B, AIREEBIVEROITNBEDOBHICRELT

KL Zsd, FATOFLKkFAETTaF—
VIKRFF ELORERICHBREHE L-RBRETE
WEFBRHIR SRS BNz T, TNBRH OB
BAzRE LEETE, WAL ORERE, % -4
NBIEEARICERLTHEEZ 2L, BRHER
F Bl - 7= (Table 32).

Table 30. Effect and timing of fluazinam" applications on the disease development of black

streak in 1999 (Memuro)

Date (month/day) of application

Incidence (%) Disease severity

Treatment 8/5 8/14 820 8/27 9/6 9/17 9/29 917 9729
A o O O O O 33 ap® 133 a 003 ab 0.13 a
B o O - 189 ¢ 547 b 020 bc 0.63 b
C - o O - - 145 abc 280 a 0.14 abc 029 a
D - - O O - 1.1 a 253 a 001 a 025 a
E - - - O O 300c¢ 293 a 032 ¢ 029 a
F - - - - - 743 d 920 ¢ 082 d 1.16 ¢

* Fluazinam (WP,50%), X 1000

® Means within columns followed by different letters are significantly different at P <0.05
according to Fisher's least significant difference test

Table 31. Effect and timing of fluazinam® applications on the disease development of black streak in 2000 (Memuro)

_ , Incidence(%) No. of
Date (month/day) of applications Plant Snap off Disease severity leaf

Treatment 8/14 /19 825 8/31 9/5 0O/15 9/28 10/5 9728 1075 9728  10/5  (10/5)
A O - 0O - O O 82 978 242 36a 12a 14a 33 a

B c - O - - - 956 100 39a 88a 16ab 19a 30 ab
c - o - O - - 956 100 29a 66a 1l4a 17a 295b

D - - o - O - 100 100 54 a 60a 18ab 19a 3.1 ab

E - - - - O O 100 100 151 b 172 b 25bc 26 b 27 b
F - - - - - -~ 100 100 186 b 223 b 26c¢ 28b 28 b

* Fluazinam (WP,50%), X 1000

® Means within columns followed by different letters are significantly different at P <0.05 according to Fisher's least

significant difference test

¢ Fungicide apprication started after finding the first disease occurrence of black streak
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Table 32. Effect and timing of fungicides applications on the disease development of black streak in 2001 (Memurd)

Incidence(%) No. of

Starting point_Date (month/day) of application Plant Snap off Disease severity leaf
Fungicide® of application 8/10 8/16 8/20 8/29 9/15 9/26 9/28 10/5 9/28 10/5 9/28 - 10/5 (10/5)
LB Befre O 200 Q. - 84585 00a 04a 09ab 09ab 23d
F Before o - O - - - 978 989 19 a 56 a 14 b 1.6 ¢ 27 cd

F after - 0 - 0O - - 900 9.0 00 a 1.8 a 1.1 b 12 abc 20 cd
L after .., e Q9. 100 100 142 be 185 be 24 ¢ 26.d 29 a
T Before o - O - - - 978 989 15 a 46 a 14 b 1.6 bc 2.6 be

T after - 0 - 0O - - 389 511 00a 00 a 04 a 06 a 2.7 cd
L. after .. i 2.0, 100 100 97 b 227 b 22c 27.d 19 ab
Control ST ITTIR0I000 180 e 327 ¢ 26 30d 19 a

*F : Fluazinam (WP,50%), X 1000, T : Tebuconazole (F, 40%), X3000
® Day was based on first disease occurrence

“ Means within columns followed by different letters are significantly different at P <0.05 according to Fisher's protected least

significant difference test

4. ZRORBELBIC L ZPOEOHRHE

1) RBRAE .

6 RDTSAF v oV L—TCdRY%E 3 EHE
THREL BRELEE2EIC7LT P+ 4 KF0H (1000
&) BLUFTaFr Vv —NKAFAFE (3000 &) DK

BErEMEETER LBRRZ L EANABXIZEER»
57 HEr, 3 AR, | HATS L UHBED 4 LEBX %%

NENET . B RERE 1B9602 RO & g T
(1 x 10" fimD) =475 AEFEELZHAWTEEL, €
SARBIZIANTISTCTTEES Y, 14 BERIZE 3 EC
BIreRFEEAE L ‘

Leaf
2.0
)
= 1.5
[
5
2 1.0
Q
4
2 05
o
0.0 7 Fluazinam
o Tebuconazole
0
ont.
Application day before f
inoculation
Fig. 15.

Disease severity

2) ABRER
TNTIFLKMBBLOT 73TV — VKA F
BE2EIIBRATH I TEIEORREIHEE
(Fig. 15). Z V7 FakFFICER, 773+ —
WIKFIFIF O AR EENICBHBRBRIEr -, ¥
EWTHERTOWFRDELNE» - . EXOLEH
BB EE RA5 77 I F LKA TEIEDR
RCWIThoABHLRAREDHRYRNZD LN
A, ERTREBEDIGEVERBARIZEHESE L
otz —KH, F7aFV—-NVKFHFIFZET 7 HITR
HifgbEL, EBERICEWVWIYRERIEMLE. E

MTHRERLEEL um&JEoz”Ltciﬂot
Petiole
0.8

7 Fluazinam
Tebuconazole

Application day before
inoculation

Influence of black streak development on the third leaves of edible burdock by fungicides applications on second leaves
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5. # &

Itersonilia WIZH L CHHEEE 2 F -ER0ER R
%ﬁ'@blﬁ%ﬁtﬁb\. ¥ ET Rersonilia Bz x4 %
AEEEERR LSRR, 17 ERCAEEES TS
BNz, ID5B, IATSFAKRBBECILT
ATU—VEGEEER ({1 IxvaFy—LaHm
P72 /AFV-VAH, vTOaFV—LEmR 5
FIAFV-VEE, FTaFS—VkFE F, Fo
EIFV—LVARBIVEFLY /—LkfA) 1S
WHREEEE L. SO EEAET CERY T
RELEL LRI 7 VT ¥+ LkFE (1000 £2)
BEILTTTa+V—VARAF 300015 028TH
Dlz. TNT D F AKMBANTRBICH LT BTG
BL, EBECKRIIHT 2M—DIEESE [ A
THo (LBEERNBERRT - LEERE RS
FTHE 2005). 7734 — LAKFIH FdkBE8THS.

RAOHRO B EHERDRESE~TR 6 DBE
EC@EHRAET, 10 BHBT 2 BEEEHT 3
FENBRUHRAE, EHECEN:. fo1T, =
BROMBRERI TRy 0LBERRBLUKEEE, &
ESEIS DMPECEDN BB O IZ ER% I
BEBEL, URFHSBEINLD, EREA s
éTé:tﬁﬁﬁénThé.ﬁ%uﬁﬁfﬁ%%ﬁ
ENPTR T enb, 50 MEEDESRSBH
ETL0ENH B,

AL RIILEORETBA LS R 7Y
— VB TORTWBHANE A, EF L
BTOREEBIIESWCHBREIRES NS - &
Thd (FIF 1985). A xVWLbHETREIOERY i
SEMEE LT, HEEESHEDEDRS I EEST
SNOEMDEBTRTF - TRIONBELEE L b
ENTVD. TRIDFE, ZTOEEXF—IhMn
CRATELRVWZEHS, EECIDSREAE DA
SR T2 2Bz F-, EBBR k¥ DR
HIEOVWTRERHOMBER AP E W e BLUas
E%@k%h%%ﬁﬁ%?éé:t%%%?ét.ﬁ
BRETIELY. 48510820l a0
W, BREFEE T ERE L RETFEIZES O
BARLAEEE L2 THSS.

BFER DBIGHI L 72 B WIRHE TR 7 DI D 4 BT HRAE
BT, ShMA—EELNIEEEELTVLS. 20
tbva—vfiﬁﬁaﬁﬁ%ﬁﬁbt%,ﬁﬁﬁ
NRBOEZTRHETCE 200 BAEEINS. BIIKS
HEORWREMOFES MBS S DT 2 Im i L

BRICRERPZLALHETCERVWEEZENS.
TITINT I LRRMBB LT 7 3+ — Lk
AF 2 A EREEA L =720 T, hLIE (FE)
DEBEMHTZZ2IRBE L. T 70 F 4 KkF0H
BREHE7THRE L -ETLRERZIH L, %460+
HHRETFOEBAMNEWVIEERFERETLE L L,
TNT T T LKMBRESNMECHAEEEES, FHY
REBENTVWBLOD, BEBTHEELZEZVWE &N
TVWD (BREWHEREE 2001). 7072+ 40
BHRDIRGFEENOEEN R HEER ML, I8
VREENDESEAEMNETIE0ERA LD, L LN
BV, BEOFIZEBVWEEHIEEL, »D, 774
PYLF Y YEQDEREZET AL NT WS
(Bl 1987). —H, 773+ —LkARiliEsE®s
THEE2FSERT, HERTFESE 7 ATAESRL R
ReMB L. LUEOEE?»S, BRI ITRAYELSK
KL THEREEKL-ETRATCLHRS 49
WRIEBETELERTHI I BHLLE 2o 1,
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I a5 %E

TRVBRERIIMBETEPLERELTCVWERE
THEH, TOREERIIFZLACEBEI LT Y
o7z, 1998 FOLEHLRERROAELI S, XK
BALBED TR VERTESRELTWEZ LAHAS
BDEirofe. Fie, RRBRTHOEAR 1997 ELIE
DIt - BEEM vy — B TCRENBERONEZ
s, TRV TRELVEENIIRETIREL VWL
5. Ll, BREAMRSGOL I 24BEICRONT
VB IO ERFENRREOREBEI RO TE
BREEREL-LTbeEILND.

AMUBCREZ ERBAERTH 50 (RS
1989), KEMIZRIARECHFE T BROBEI $72
TRVDEBRT - OHEERRETHE Z 2
5, BiZL350EN0I -HERDL R, RESE
IBBVWEHEENS. E5EXE0BRDTI~8ADE
s (25 CLAE) &, AROELEAXWHTETH
5. =, MESEULAMTRE—HHFEET D, 6
CARDODRERIIOTrIERRIARET 2,0 AN G
W, LaL, dRIBMETDYR2MH0, fEMT
HbhdhrTHs GRE, 1989).

TRYRBERIT 1988 FOBRFHFLIZLDRABAHFRE
ENH, FREEZODVWIRTHADETETh 7. &
Moz k0 BBROEE, BB TEREHSENHA
LT Z e THENERL, HEETERAWE
ZLORBRIEBMOHL Z LN TEL., ZOKER, I
VHBEEREOBEEED Y S D Nersonilia B & H S H
KR TZARELEE>Z B HL - 7.
ltersonilin BEWIEE 1 B | BT, IR IQEKIIFE
BRI S KT D Itersonilia perplexans Derx 2 —3
5. L2l WEEOBEAL S RNIE IR Y S
i3 I perplexans DR TLHEBMITH S, 2F0F20
ERTHREEEZRT IR F 7 BED,» NS
N7zl perplexans E R TH DA, IR TEEICRE
RSB I R T DEROXTHRLTER TS -
Z. TOZehb, FOREWIZEET B I perplexans
DHETVEDDETIN—TeEZBND. Fiz, N
—RAZy FRTFT 4 VRO BHEY I R E R
EROSBEREF RSB LELT, HehHF
EHERRELZD, REMORLIEBREEZILOND.
Itersonilia B F 7 BB L VHEUAOED B L
SEABEENTVBZEH,S (Gandy 1966), 73 HEHE
WMDRILD Itersonilia BDFEMELKT B LT,

S8, FREOIMEOREEHALNIITESLTHS
3.
BEREEREL32DERI A TR HETHEEAR
HE GRRE), EMEEEE (B LUk
BEWIZHEEINS (LU0 1999). ltersonilia B X &
ROREW EBMBRORER 2BF O _BEERIET
5. EURREOFT, “HHEEEONRERNZER
VRO 2 EBHEED Ustilago maydis THH. FIEHD
"R EEEE OBER, AE, 2<OWRKEE
LB L, EYEN - FRFHEHASBAIN 22D
% (Bolker 2001; Lengeler 5 2000). FEEOKRERE,
HEZTHINMET BEEBRERT) PECEELT
HEL, REsBEELONEFIREASL, “HILT
IO ESL. ZHZIELZABEEEARE ST
ELTREEECZL, BRERBT > THET 5.
EFATREZME,FThh, RFKIVINESR, IME
TEERT S, FREOXRERLEELZOR/NETF
DREIFrOHEAFBBROBRET, Thid 2 0XERT
(ABLUB) KXEEINTWS. ARTFRMBEOR
HFIHEE L, 7xoEVvIzESWEARESRESEL,
E—RFEFO>EHEITEZ 540 (Bolker 5 1992).
BRTFRMEMEEOKAMEG L RREORTICHET
% (Gillissen. & 1992). ltersonilia HEEEER DL E B
TL2AFREBXBY AT 4 W8 PRL—KT
BT EAERENTWS (Boekhout 1991).

ltersonilia B D TR 7 #k (BAR) »5LEBAEKE
(B#) BEBEFIZERAELEL, QERIELNZ.
Z®MD> 5B, hiploid growth 2RI L CHEA2LETAHE
BROY-HE)RIRYICHEEEEE O L, HIEH
FEDHTHBRICHEZEKR (Y B)IREEEL R
V. Zo B (dikaryon DE AL HERNDHELE
) MKfTbhn, YEBRICIEDEITKRIADOERER
BET D —H, YHEHEBALOEAEhE TREAE
BIDEMBEREIEZDON, BASHERLTL 3 (F
—SEW). SHIINLMALAhEOBBEEAL
TIRVIZHEET S RENENRRTS. ZoBER
Ustilago maydis THLPIZENTWABERE LR
REL OBEBEIZEM L THY, kersonilia BIzHWT
LEHRDBRBRAER URRENREAT S Z L 2B RR
LTW3, '

EEEZ7 ERTHRREER _BHEEENS VL X
ns b\ 1999). EBEEL AIDS Ei L 3RETRL
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BEFHRTIHRAE LCEB SN, ZORERRER
BEICBELTEHEL OWRS L ENTE (Lengeler &
2000). Z O THEFE Cryptococcus  neoformans iZ &
27072y g AREHED "I SRR
RE W Ustilago maydis DEBEICRSEBLTWS, L
DL, C neoformans DIRREMERBROBE T SRS
NoZenb, REEORBBERIL lersonilia B &4
KRHTHBEEXBND. Iersonilia B DBEFIZ S
B L Cryptococcus albidus var. albidus \Z B bWV & F
- RGBT A (Boekhout, 1991), % i B HE 4R
BIL<BRLseEENS.

HBRADS ltersonilia BOBEBHEZSBEI N Tz
WA, ZOEFRIZEWTC HEEFIAL CEELSE
EREEFEFENVSITITWAZ L3 +9HEH#EN S,
SR THEEREFRE OBERE L MBET 3
CEHLETHD. Fiz, AR R -k~
EAKRS L UBEEE: LTHAIRE - #RTE 27
RSB, TN RO TR RS O 8
HEE LTLFIATESTHSS.

TRVBRRRIEEICLIVZTORENAE S EHT
5 REEEHIVETRYDETRAOBBI LY,
EHALEBENDEEXNS. R ErsT
HET, TORELBE SRS EE P HBREA
DARELBHOILRDEEZ BN,

AREORREEEEZRAE L5, HHEBTOF
BREREEIL10~20CTT, BEBTELELLTVE
ERWHLP LI L L, EEORERRE RS
CEFOMERMIL T ATOUBT, ErALHEA
Thd REFHERT~8ALDL 5~ 6 DHIEF
BEETHIZLPPDBT, EEZERRK LW,
Ihid, BFoRECREICHSEE LS CEEL
TWElheEZONE., IRYREEDLEES 7 A
THEPLERE Y, SHEFAETC—EHEDNS &
2B INEBREIDICETOERBOENS
FUHEBERESEREN, REPEZZ2 2515
Na. X0, FLL33-HPrBEIsL&8ETHS
FOVBERES IRV S RIBTRORSEE 21HA
PRH5ND (LM - lE 2002). MXT, WHEEOD
REELFARCIBECERICLIBE LS., &K
BoRBLAREW., BITEE (BC+Birs) T s
AFREC L2 ECRBEREL D20, BEFET
ERMTORESSWERLO,IL LAk,

RRECL > CTHABREDEER I BT 5228

GhRRILKREL, TOWR, 47 REBILURRI
WEE5 %2 (Harison 5 1994). < OBEERS

WHSHBEIZ & » TEEMND 2 W IZHENICRTEE
PEBRETORBRIEBEINDG. KEHOFEE I
MEXIRE 90 ~ 100 YD IZFHEAEI D, 98 ~
100 %6 TH > ELBEZEL 2D, lersonilia BIZEWT L
HMHREOHRM,rOETT 25 HBETFE (TR~
BTFHER) 52 s BBERT Lir o5, AHBE
SSNLALTREIL DI pLE-T. :
ARORERT 9 A THELHMERS S, Thiz
9 ADREEHIIKRESEREENBLEZBND.
7, EORZHERTE (T TRILEVILHFHESL
PElrolz. BREPHFEROEFBSENE G-
L6, HERFOREELNBAL T, HEFRLET S
EHUWHEEEER S BN, BAEKEEY 75 (Horita and
Yasuoka 2002). FRFEE, HFIZREICERETE LR
VRENHEE S DBELFCOVTRIEE, &
FIPEEIC L D2ETMOFBNERE, BT EMEE
BIRUEORZEL LY DRI A -y G IIEE LT
BIbLEZONS. ZOBKILLIERSA—9 D
DEMeRETI I L ARBROREE LD ERIZRE
A, BIDD 2HREECEEEELD I ENTREL
mAS.
H—RERBEOBEET > 727, thOBEB» 5
END ltersonilia BIZ TR IIZBBETELDRED S
Nl o7z, ZIZT, KV BI2EFELROEF
NVEBRZT-e 25 AREE IR Y ESHICER L,
FI1ITABCBONT-BETFHroEBEADEIh, &
5tﬁﬁ%®%ﬁﬁ%ﬁﬁ%@6ﬂt:tﬁ5,@%
EROFWEEFRBEI N (BE - 2/ 2002). Li
L, MHREF (300 REE) » 513 Iersonilia % 5
BECERD -1 E (F—9 B8 PORT, BIE
RizbdeLTYL, BRTHIEEZDNT. -,
EFMTRURBEORFRELSHBT 570, Bl
FOBRREELVEELGERBECZ20N15. BTHE
DBEEIZODWTREFHRDEREX Y NIZEDE
ErS5hBEBL CERTIVNERDS D,
TRVBFRFAEICH L CEDREN 2 ERL, EE
DREBMBTHBRYREAXBRL-ER VTV F A4
KFIF (1000 5, 2000 f5) BLUF T3+ vV —bk
A F (3000 %) OWMERNETD - 7=, ltersonilia BT
FHLUTHBRHRERFSEFIFBES AT ENT-DIREAR

BAWDTTHB. TAT S F LKA 1000 ££T

BEZGENn (EIZEHMA, W 21 HITE T, 3 @I
M), AEAERACEERN R EOBENTEE
Cholc, BUTRAEBRE L-EE,rD, BRER~
WER (6 HERE) HEEKFETY, 20 10 HE



BEED : TRYBEFRORRERA L RELERS I UHRICET 2HR

w2 EBEEATAHRENRLHRSEEL, ORE
BRALTALOBATHABEVWBRIRVHRFTE
5 IOERCH-T, EBOEERETIOTARY
DEETO> REFEDLNIBHIrSEAFOBBEE .
BEfA L, WRERRAT S, QURLARLNELT LD
P 7VT I F LkFH (1000 £5) REAL, £0 10

Al 2 BB R EAT 5, OFECHRIBESNT

Wa, . .

FROBFBRAK e U THENBBREAVWSTEES
BHEHEINIDEME > TV, SREEHT
= ZEMEE, S hEBEZ>VWTRZOHRIZ2DVWTH
SHIZTERY, TRTOREBEIZSEZBEEIZONWT
RELKRHSBMBETHS. Tihbbd, TRITORE

BREABRALT ES EHMBMERETT 520, 3

RIEEGFSZ ERRBEREEL. SRIERZKTS
ez, REERLSTAZE THEVWHAMED £E
MABOENDILELXLN, TORMPLALLD. *
7z, BECOWTLRREBEEN LG THE-RERIR
HEBTLIERTEEABRAEE LS. Lirl, &
BREOTTREFRSR L, IR VIEICHRE
REZD1EHE LTREST BN TWV S,
KHETTAYVBLEFHEIBEHIN, TORELTE
CESWTEAI KBRS TREE 2D, TLT
U LR AT 2 [E O EAEA £ 1T R R
Binkirol. ZOEREZ TBEWRER - HEHR
HAF] B ERRSERENRRE - tBERE R
BFTHR 2005) % [dbooY) — v BEDRREELRE
SHEBHHEE) (g ) — ¥ BEHRETRS 2003)
EREN, ERFBOREECs Y -V BERITE
LTOERFRLENTWD, £, BEROBRITZ
REZITRYOEMRE - BENEEILXECHEEFTS
LOTHB.
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Identification, Ecology and Control of Black Streak on Edible Burdock

Caused by Itersonilia perplexans Derx

by
Harukuni HORITA

Summary
Black streak disease of edible burdock (4rctium lappa L.) has been observed periodically in Hokkaido Prefecture, Japan since
1988. The disease generally occurs in vigorously growing edible burdocks with high yield potentials and can result in total yield loss
in severely infested fields. The fungus isolated from black streak lesions produced a white to cream colony in culture and had clamp
connections. Though the fungus was pathogenic to edible burdock, the taxonomic status of the causal fungus has thus far not been
investigated in detail. The objectives of this study were to identify the causal fungus of black streak of edible burdock, investigate the

ecology of the black streak pathogen, and develop a chemical control method for the black streak disease.

1. Symptom and geographical distribution of the black streak disease in Hokkaido and its damage to edible burdock yield
The symptoms in the field were observed 2 or 3 mionths after sowing and characterized initially as small, dark brown to black
spots on leaf veins and petioles. The necrotic spots develbped longitudinally along the veins and petioles, giving the appearance of
black streaks. Dark brown or black streaks, surrounded by pale yellow halos, were observed on infected leaves. Larger necrotic spots
"occasionally were formed in the centers or on the margins of lamina of young leaves. In severe cases, diseased leaf veins or petioles
were snapped off at the necrotic lesions.
During an extensive field survey in 1998 for edible burdock diseases in Hokkaido, the incidence of black streak disease was

100%. Therefore, disease severity or incidence of snap off leaves was positively correlated with loss of total or quality standards
yield in 2001. -

2. Identification of the black streak pafhogen

An ltersonilia sp. was isolated from rotting leaf veins and petioles. The fungus had a feathery mycelium and developed a white
to pale cream colony color. The mycelium was composed primarily of branched hyphae with clamp connections at the septa.
Ballistospores were lunate, ovoid to pyriform, and subglobose, 11.6-16.7 x 8.0-11.9 pm and germinated immediately either with
hyphae, secondary ballistospores or appressoria. The fungus occasionally produced chlamydospores and yeast cells. Chlamydospores
~were terminal or intercalary, globose to subglobose, thick walled, 11.8-15.2 X 9.9-14.2 um. Yeast cells spontaneously formed in
several isolates when grown on yeast peptone malt agar (YPMA) and measured 7.1-25.5 X 3.5-9.8 um. Based on the morphologicali
characteristics, the causal agent was identified as Jtersonilia perplexans Derx. ‘

All isolates tested caused typical symptoms — numerous black streak lesions on leaves or petioles similar to those on diseased
plants observed in the field. Nor were disease symptoms observed on edible burdock roots inoculated with mycelium disks of the
isolates. When edible burdock isolates of /. perplexans were used to inoculate seedlings of other crops, symptoms on mature leaves
were -not observed on other hosts. The isolates were also pathogenic to chrysanthemum and gerbera, and caused petal blight.

Itersonilia Isolates of china aster, sunflower, and other plants were not pathogenic to edible burdock seedlings.

3. Characteristics of the black streak pathogen ‘

Average values for growth rates of representative two isolates of edible burdock used in temperature were tested. Both isolates
had maximum growth at 22.5 C  and no growth at 30 °C . Colonies of the fungus produced the greatest number of ballistospores on
acidified 25% potato-dextrose agar (1/4APDA) and comn meal agar, and at 10 and 15 C during 3 weeks. Sporulation was also

increased on 2-3 weeks at 5 'C . Ballistospores germinated = 50% by 12 h, and = 80% by 24 h at temperatures in the range
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15-30 C . The optimum temperature for germination was at 20-25 C .

Of the 87 black streak hyphal isolates, yeast cells spontaneously were formed in 21 isolates. Yeast cells were divided into two
types. One was to keep a yeast phase (Y), the other was to develop a monokaryotic hyphal phase from a yeast phase (Y-H). The
monokaryotic mycelium derived from Y-H type yeast born a pseudoclamps and a ballistospores. The both type of yeasts, isolated
from edible burdock hyphal isolates, closely matches the yeast description (Boekhout 1998) of I perplexans according to cultural and
morphological characteristics including assimilation of carbon and nitrogen source. All of Y-H type yeasts were pathogenic to edible

burdock seedlings, but all of Y type isolates were not pathogenic to the seedlings.

4. Ecology and transmission of the black streak pathogen

Symptoms of black streak on leaves increased in a linear fashion as inoculum densityv of I. perplexans increased from 10° to
10° ballistospores/ml. Rugose symptoms on young leaves were observed at densities of =10" ballistospores/ml. Disease severity of I.
perplexans in relation to leaf agé followed a degradation curve when the leaves were inoculated with ballistospores. Disease severity
was high in newly emerged leaves up to 5 days old, declined as leaf age increased to 29 days, and was zero when leaf age increased
from 30 to 33 days. The analysis of variance (ANOVA) showed that temperature had a significant effect on the area under the
disease progress curves (AUDPCs) of disease incidence, diseasé severity and lesion number (P < 0.01) . Leaf infection occurred at
10, 15 and 20 °C , and slight infection was obtained at 25 “C . Initial disease development was enhanced at 20 C . However, final
disease severity at 14 days was the same at 10, 15 or 20 C . Only low levels of disease incidences were observed at 12h of leaf
wetness. A high level of disease incidence was observed at 15 ‘C or 20 C with all leaf wetness durations, and a similar trend was
observed when inoculum density was increased at these same temperatures. Extended wetness periods were needed to achieve a high
level of infection at 10 “C ., Infection decreased rapidly above 20 “C , and little disease incidence at 25 C was observed even when
wetness duration was maximal. Ballistospores required 24 h to 36 h of continuous leaf wetness to cause visible symptoms by
infection on edible burdock. Ballistospores production in infected lesions required at least 95.5% RH.

To investigate the possibility of seed transmission of I perplexans, it was necessary to use seed artificially infested by the
fungus. The seeds, were observed from the edible burdock flowers inoculated ballistospores of the isolate of /. perplexans at August,
carried the fungi ranged from 19-48% at October. When infested seeds were sowed in a fumigated potting soil, 1.3-21.5% seedlings
had typical symptoms of black streak.

Disease incidence was higher after the May planting than after the June planting. Disease was also higher at narrow spacing than
at wider spacing. Early planting or narrow row spacing results in a conducive microenvironment for infection of edible burdock by /.
perplexans. Early planting exposes plants to ideal temperatures for infection, while narrow spacing leads to rapid canopy closure with

concomitant high relative humidities and long durations of leaf wetness that also favor disease development.

5. Chemical control methods of the black streak disease
The effectiveness of different fungicides to control the yeast isolates of I perplexans was tested in vitro on YPMA using a
paper disk method. Among the tested fungicides, 17 fungicides were effective for yeast growth at 10° diluents. Difenoconazole,
tetraconazole, tebuconazole, propiconazole, iminoctadine triacetate and fluazinam were the highly effective, showing a strong
inhibition; at 10" diluents. In field experiments over four years in Takikawa (Hokkaido ornamental plants and vegetables research
center) and Memuro (Hokkaido Tokachi agricultural experiment station), fluazinum ( X 1000 and 2000) and tebuconazole ( X 3000)
were the most effective against incidences of leaf and snap off and disease severity.
Effect of timing of fluazinum or tebuconazole application on developmeni of black streak was evaluated at various application
timings on edible burdock fields. Incidence of snap off, and disease severity of black streak were significantly less at fluazinum or
tebuconazole when the application schedule began at around the initial disease occurrence rather than when the first application was

made 16-17 days after the initial disease occurrence.

From the result of identification, characteristics, ecology and effective fungicides of edible burdock pathogen, an integrated control

method of the black streak disease was established and is in common use as a standard control method in Hokkaido.
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