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VI (&HU) RE + ++ -
HFAEF zE +
+v (FXK) RH + + —~+
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¥ 75 /¥ E* —~~+t -
E —~tt -
—vTv i) — - -
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Feoh (BEKER) RE + + -
FA(FTE_S) RE + + -
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H—F % +
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b. — FHEZRHT, = HMEEI0mMER

4+ RBEEFI0~30m ;
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7 FOMERSRVRREER LA, ¥
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RT 7 FsELOREEENT Phytophthora cactorum DETEIEMIZX T 5 E K
7 F Ao Vg Aavry Zuvvy e
BEE R £ B £ <oA% ® ] =
B O 2 BER :
< Bl mEB RG KB KB BA EE BA
PhAr-2-2 v F +4* + ++ ++ - - +H o+
PhAr-3-1 v oF + + ++ Lt - - + ++
PhAr-3-2 YR ++ + + ++ + + + +
PhCp-2-1 FTYEYYY —~+ + ++ + —~+ + A
Mg1026 4 F -~ + + + - + + +
S0-911 v —~+ + o 4+ —_ +
PhPh-1-1B #HF % £+ -~ + + ++ —— +
PhPy-1 bETH Uy — + o ++ - +
PC 1-1 735 % —~ + +H + - +
b=k + X Ty HAE Fa)
: ® % 2 = B o% R £
S BT —_—
BEfE WA BE HA BB WA BEf A
PhAr-2-2 7 F +t ++ + + —~+ =+ +~t 4
PhAr-3-1 72N +H o+ + + =+ + + o+~
PhAr-3-2 % : oo + 4+ + -
PhCp-2-1 7V EYY Y o4 + o+ E" HoOoH
Mg1026 415 + o+ + + + + o+
50-911 Yo +H o+ + + + + ot
PhPh-1-1B HF A ®F 4t + + + + +Ho 4t
PhPy-1 FEOY Y ot + + + + + —~+
PC 1-1 5% _ + o+ —~+ + + + ++ +
E) a. - HEBELEL; £ HEESAEDHTEN; + CRERADD o REEAEL.
TR A §T 8 - 7=, Pi-1-3) b3 BEXNAP. nicotianae

Q) BEEZFEYLOQBIN-BRED
7 FIZ®3 2 KIEMH

I~ A

7 F (PhAr-2-2, PhAr-3-2~ 3, PhAr-4-1~
4), 7vEYY Y (PhCp-2-1) , 457 (Mg
1026) , Y= (80-911) , #F 4EF (PhPh
-1-1B), FETUH VYL (PhPy-1) ROV S/
* (PC1-1) »LRBEXNI Phylophthora
cactolrum 16 BREE, V)= (80-911) » 54
BEXN7: P combivola (Petri) Buisman 18§
¥, 7X (PhS-1) »o3@EXNS P, capsici
Leonian 18§#k, #——~35 (5G-1) s oM
N7z P cryptogea Petrybidge et Lafferty1
B, F~ b3 EINn- P
(Montagne) de Bary 1 &i#k, b FF# X5 (Ph

infestans

. — 10—

var, parasitica (Dastur) Waterhouse 11%§#E,
gNahoREXNS P
Breda de Haan 1%k, A>3 %A (AP-3)
POREEX NI P, palmivole (Butler)

Butler 18#%, YU¥o (Ku-10) 25581
7= P. syringae (Klebahn) Klebahn 1 &,

nicotianae van

CRULTHFAE L 2 L0 bRMS N MRE

DR, S4Bl ERRA L (F
1) o BEHE D I— VI — VEREREMT
7T HEEEER, ThENFEI0mOSEERS

R7EEBEE LT, 7 FBRIERICBEEEML
THOMITER Lz, 1 ARICHIT 2HEREH
Hi= D DEBETHIL, 2~ 3 XDRLEEICS
dtd~6EHE Lico MBI 3EITHT THY,
AR, 2RU3— 1 TN LEtk{bEir,
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MR 3~ 2 CRELEN SRET 5ER PhAr-2-20 KB BB BAINE b otee
GBFF “5C" ) EmL:, 4RBEY, & FEERIC Y I XBCTBT 5 5 ) ¥ 055
ik, 18C, B, BETUCREFL, 83 B XN P cactorum (¥ 5/ FIMBERE

e ORHMEROF BRURBOREEZBIE, PC1-1 72 ¥ 3BEHK) X7 FEILZEICH L THRE
RE L, BEREORREDERERET L EAFE A ERD DN oo 7 FORERB
& R LIS T, MREED LT Y ¥4 € + R,
BERTHEREZ39 AROFAEBRS S, 7 JoF 1 2T HEEEK, RUT-_FTHr o0
FEEFRREED O S NAEHROPIZL 7 FIZ L7z 7 E#D 7 FIRAEZICR L TH 50 R E

x4 AREHICRBIED O (R8, 9) HERLE, F—_SBEHRE (56-1) LKRE
T 7B PhAr-2-2 KT PhAr-3-3 (X HEHNE HEAEDHONEH, LOERBIEDT—X5
FELEBOVREREEZF LTV 52, Phar-3-2 SRR BT B L RERELE, o 1. 1,
7 BEREEAED -T2 7 FUAOIES B BLUTHKILEL VS 5T OHFBEELE
BEEXIL P cactorum 13, BIEHOBEREF WERA B Y, T FEADIEMS SRS N
BRio, LT PRI T 2 REELFE<, P. cactorum 6 EHRY, T FOEEEBEXVHH
TYEYY T HEMERDOZHRBREIC X > TR HERBIANZ NI OD, “5T CHBRIREE
BEHERL:. LH2L, BEKORBMERIT R Lo

#8 AEEZEWHIOIWINIERED Y FERIEEICNT BREE (D

HER1 RER 2
(M7 HER) (BETR%)
B ommem
RHEER® R RHER REE.
(mm) (mm) :
[Phytophthora cactorum)
PhAr-2-2 7 F 62~82 + 41~102 ++
PhAr-3-2 voF +~16 +~+
PhAr-3-3 7oK ' 70~112 ++
PhCp-2-1 TYEYYTY +~23 E£~+ - -
Mg1026 152 (BD + * + +
Mg1030 452 (BFD) + + * =+
§0-911 g (o5 5) — - - -
PhPh-1-1B hFAEF + + —~=t -~
PhPy-1 NESTA A - - - -
PC 1-1 53/ % + + - -
— - 83 /% (BE) — - —~t —~z
S -5 /% (B + + —~t —~=*
[P, cambivolal . :
AP-1 g (BAMM.106) =+ + — -
[P. capsici)
PhS-1 . + X —~* —~*

[P. infesians]
- —_— [ - -
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[P. nicotianae var, parasitical

PhPi-1-3 EFTFAHXT ——~t ———t
PhCo-1 VasY _ ‘ - _
PhC-1 NP Y—x - -
PhCy-2 - aNT)—x o= +

. PhAb-1 *27 R _
J-5-2 LU VFas - v
PhAn-88-3 THN : — _
PhV-2 —ZF=FYY - -
PhSa-1 Y bEE-UT - _
PhP-1 . Ny av7—y — -
PhP-89-11 Nyars7)p—u + +

[P. nicotianae] .
Po2 & 33 (i) + +

[P, palmivelal :
—_— FTTh - — — —

[P, syringae] , . .
Ku-10 yog (&HG) — -

[Phytophthora spp.] ’
PhRo-1 LTHRAE D T~f +~+4
PhBr-1 JaF 417 17~f +~+4
PhCr-862 FINTAED —_ ——

O PN-1-2 0 x)x + +
PhK-2-1 hSvar - _
PhSe-1 HHrrox —~t _—
PhB-1 Fo=7 = _
PhAn-1 V2 ZA _ -
PhG-1 . H—x5 —~27 —~+
PhG-2 H—X5 ' —-—~+ -~z
PhG-3 H—RZ — -
PhG-4 H—XZ + +
PhG-5 H—RZ 59~ f 1
PhG-6 H—Z AT~f o~
PhG-7 H—RZ : 80 k~itt
PhG-8 H—RZ +~f H~tt
PhG-9 H—~Z ' E~f e~
PhG-11 H—~RZ +~f E~tt

* PhG-13 H—RZ —~50 —~tt

PhG-93-1 H—=R5 +~19 4~

R * - - - -

H) a. — REEHT + - EERMARERITET ) + B EE LA R 0ok
s BF RBERE f  BORBIERME ; ~ B4 ~ 6 AT DR EZ DR
b — REERST + B EBERSEEI0MER; +  FENEY (REER
10~30mm) ; ++ : JREMM Y RBERE3nubl b)) .
ZEEAREBRE LT,



PRI - FE - iR IR Y FORRRUZOREE

#9 BEREEFYLISHWENLEREO Y FRILZEIINT HREE @

HER3 —1 FERS —2
ERIR®) (BRI BR)
|y omm @m -
R REK REEZE R
(mm) (mm)
[Phytophthore cactorum)
PhAr-2-2 v F 32~94 + 42~f +
PhAr-3-3 v F 33~ f + . 53~74 ++
PhAr-4-1 7 F 59~ f ++
PhAr-4-2 7 F 12~87  +~+t
PhAr-4-3 v K 12~28 +
PhAr-4-4 7 F 12 +
PhCp-2-1 TYEYYY —~20 —~+ 45~70 ++
Mg1026 A F (B - - - -
Mg1030 A F T (KD -~ — 11~12 +
§0-911 YD (ohB) + + 12~15 +
PhPh-1-1B HFAEF ~ - +~13 £~
PhPy-1 bETY Y -~ - -
PC 1-1 ¥35 /% - - + +
— 85/ % (FED) ~ — +~18 +~+
—_— 835 /% (B ~ — +~18  ~+
[P. crypiogeal
86-1 H—RZ 11~13 + 19~28 +
[(Phytophthora spp.]
PhG-1 H—S 19~28 + 21~58  +~+t
PhG-2 H—R5 - - —~38  —~tt
PhG-3 H—=F + + 12~17 +
PhG-4 H—~RF - - - -
PhG-5 H—~Z 12~40  +~+t 55~60 +
PhG-6 H—RF 26~34  +~tt +~T4  E~tt
PhG-7 H—~F 20~37  +~tt +~f  t~tt
PhG-8 H—RF + + 50~ f +
PhG-9 H—~R5 +~50  +~tt 59~ f ++
PhG-11 H—RZ 12~15 + —~f —~t
PhG-13 H—r f + f ++
PhG-93-1 H—~RTF " 37~47 + f ++
frstE — — - -
) FT8 DTSR
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RUERBREI DT ERICHE TR L A
BRORBEIT oo RBBABKEILY F (CoAr
-1) RO =2 (CoP-1) o438 L-Bikk
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AR 1 TIRE X660 (4 @ATEY) | B

2 Ti343mn (6 @ATFY) ik Uik, Hb%
FOHAIL, BELEOTOLBERDSERE
T HEHILIER ICHA - Vo
HHRIZ10~25CTRF L, BRIZ0CTH
oo B2 HEIIINBE, KBRORI
ERL, 05 THELREROAEEEIHREES
B, ObERMICBEOERETE L, &
HMOERE & IBRERIIEKER L,
BEERIL15~35CTRAF L, HRILBT, K
NWT0CTh 7m0 B5CHORFNEE T TIHER
P, HBE, KBROKEEMRL, Ml
REITIZAET, BRODIEARIS I - 120
HE~DERIT, BRRUEERERRD, ©
50 ThdH, MIEENAEEBREE, BE
OERRERE Lz, 7 FOMER# CoAr-1 1,
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RI0 7 FEHR, BRRRVEBRORRERE

HROI o R R mE mow k& m)

B & o A BE ‘10 15 18 20 25 30 35C

(& %)

PhAr-2-2 v OF HRER1 6 H 24 49 66* 29 15  —
AE 2 6 H + 27 36  43* 13 +

(HE#HR)

ScAr-1 7P RBR1 58 20 47 78% 40 @ — -

(HBER) ' . :

CoAr-1 7 F AR 1 3H - 11 17 58* 3% 21

CoP-1 —vvy REBE1 4H - 15 21 59* 50 45

) — CRHERADT 4 RHERIOmKRE ; o HEEARSE

ZEWIRBRL T,
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#11 7 FER, EERRCABRONCICH T RMEEREERRK

(HEDH)  m B oA & &
w5 & CRER 5 og
2 3 4 5 6 7 3A

& &)
PhAr-2-2 % F B 1 4 27 38 53 66 f

HE 2 + 14 24 31 43 62 80
(B
ScAr-1 v F BB 94 44 - 60 18 f
(afEm)
CoAr-1 v oF BB + 17T 19 20 22 23
CoP-1 —vey RE1 17 21 28 39 45

) 4 RHRZE0mEHE [ BORBMLEE ) EHAFEL THEL.

m. B 53

Y FEROBBRERZEFERT 272D, KR
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{To7
FH o ‘
19884F, WIfFCEBRMNREREL L)ty
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BMRELAERICE S b LT, HELET
B L, BEREIZIBEBE CH -/, B
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KiZBHESAFEIFIICRR - B Lmoo, B
HEVRFERIRL 2 EPhh otz LA
P L BALEIIT <R L TRERRE L

Fesh, HEZERIE®ETH -7 (F13; KR
— 1) o AEROF TR T U/ NLFART~Y
€S« A¥I3X)KFF (V) FINVMZ K
#) QARCH LTEDERL, @RS SRR
B oK Ephh ot (KIKI—8) , # X
He4 vV FKRH (75 v K) RRHIE
HEIAH LN, —F, PUTNWVIS =K
fofl (b7 3 VKRR BEALEDORFEHE
Dl - 72h, BRICERIBEY -7z oA F
YFREIHA oYV e A LT A VKR
(T /-100) , AFV Uy 78
KRF (X —FKFIH) RO/ 3 VKA
(Rv V— bARAD) OBHREIELLSE 57
WERYVHET « A F 5 F L VKOAAER A
BOLEN, 7 UNLFRAKNE, D EORR,
2 vET A Y 5E Y VKRRARET v/ LFH
EABERICERELEDONT, WS kit
ZORBELBNTHY, AROBREME LT
XpHTEBEEZ BRI,
HBBORRT, 7o NALREER LSS,
BIEEOEA R E 51, MRMEIETT
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FI5006E (2fimE) MBK & BT - REFRR
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K12 HRAREAOBWE

—&E (BHE) BHES R UHERK BENEOHRA"
T UNLE FTUIRL 50 % REF G ARER

(FA4 VYA F VI R)
FXF IR ALY e
ZbUT a4 vKRH
(7ZV~A3—-100)
AFV U s BARR
(=¥ —+KF0H)
AAHTA Y« KT
(ARIVHRNE=)
CFT /Y KR
(37 vK)
$A KT H :
(F / v F—KkFo#140
MY NI — KR
(bY 73 vRFHE)
</ 3 VKFH
(Rv L=t xfE)

RUET - AISFUNKRAH T ET 5%, AVSFLNI0K

(U F3IWVMZAFOH)

FEVFIIHA 7YY 15,

ZFVTET Ay RS 18.8%

T ARV )Zy JERKTR 20%

HRAHTA L VIEEBE 5.1%,
HEEEHE 76.5%
YFET /v 13%,
BHEEELE 2%

S 40%

<X/ 3N 50%

FUTNIS - 30%

B RRER, MER

R

NER ARER, BER

&R ARER, MEE

NEHK S ARER, WER

FREH

RIRER

B, NEW

&) a. WERBCIARACBESDIBERRBEERRL, TOMREARERT -1

MEARE LTARL .

#®13 BALBICHBIT DY FEFOBER

FR OBRE RFE ER HHEN RF RBFE B2 R
E A 58 BE  BR (FE  (HF xR gl EE" ER
BE (%) #- 5)° (%) (em)  (cm)
FUNRLE ¢ 1000 0 0 19( 83) 19(18) 0 0 70 -
FXUFISHL D)0 1000 100 100 13( 57) 0( 0) 100 85 — 43
A bVT R A 2 KAH : .
FEvUz o sBAKRF 1000 100 100 7( 30)  5( Q) 29 29 39 16
NAHTA LY - RAFIR 500 93 20 19( 83) 18(18) 5 5 74 50
TFT /o KRR ) 500 0 40 20( 87) 18(17) - 10 "8 82 76
Rk Fo 500 67 20 12( 52)  10( 9) 17 17 15 31
U T = KRE 1000 100 40 15( 65). 10( 2)- 33 33 8- 36
</ TvkFoR 1000 100 100 13( 57)  3( 2) 77 74 51 41
IYET e A Y SR NKFF 1000 0 0 23(100) 23(20) 0 0o 80 -
100 100 6(26) 0(0) 100 100 = — 19

EARE (KEK) -

)

- BRILORBOBBBELE~BOS B TESL L L.

a

b BEZORRUILKRUKEZOER L 2o - 2HOHE
c

d

e. MELEREZDD bRWZDEEA:

g BROKLZEOFHR. h. BRERLEOFEHE

L R L REEOR AT BRPRY VYT - 45 5% WARAEZ100E LR,
R UABAED S bUMTERE (RAE) OKAHE; EUNBE X500 LD EHEDK A

f. BEEORFEBELE~E0 5 B CHE L85k,
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v, % =

7 FERSARETHOEE L L THEEL -

7= DI I98IFEE, HTH 54, FRIEHH»5 -

MEBALBIE DA SREL, TORDFERIC
B AREIEDOHTH D, BRORKET D
FRAREINAERIZFFICAIN TR
o RBAEBKIZ ST ABAE I TFRAHLT
ho, ZoBe, FHEELTER BE,

LEEHEEARELTEY, FRICL 55
ZHDERIPINEEZ BN D, WHIEKLE
FEAMLOOTER & b Rie B UL, AT 0K
DB HDOh AN, Thibb, RERV
WRKABEIIWO MO EEROBE, HH0IL
W EERm s SIS ISR LBk
RERALOIX L, WHKRIETE, 0~3
COBE I LEFROERE, ABRIN-RE
FREAL & DHBBRERPICREKICE S
POBHEANE LB EHELBND, FE
EARRREDBBREERT 21012, 5k, &
P D RBEOMEEER, B ARE IR
ENTWESEOBRETCOHMBEL LD
AL BETH B,

AROERBIZONWT, MERVAEOTH,
5, ZOMPAEITTOFE,VARDOND,
—olzld, BB CAW B FELIZBRETE
LTl ~2E LIk ERLEEHT 50, &
BE—RCFLOFHERICIREN DI,
BERRDHEHRETHEEACHBETHD,
X LEEILBI B ARRORER, REAR

BOBFORGIL > CThERVEOND, T
R bR O REARRC, Bl L DR
LR N BBRHEENBREL, BLBHKk
PRI ERETBE, BILBTORRORENE
mim BT AEEN DB, TNHDTEND,
FEEA RS & DR BIHBAENAY,
¥ +OEAIC L VBRBESASET 3HITR
FEHBELSHEML, ARORENREINDC
LI ERTFREN S,

A OFREHS BRI B TEREINTL
S, BE, BEERE (BRE) CBTIE

FOREFRE LY, BEFTCHRRTIZL
NTEhah otz EZHH, 199241, REH
FEMULYINGO 1EHT, FRECLDE
BHOEL : S RUVIMNAR LI REL, &
AT EEEMELUANHO 1ES TS, B
BofEREZE S BN (AL, 1993) . 1k
B BT BRMOB—KEREE, EEOE>
iz, BRBKOFELARDTRESADHDEFZZ
BhdA%, HERERMIZ ST D ARORELD A,
ERHRUSEREFORKRBORE L%
a%, B, AREOERRAREINTWD,
KBROBEBETHD Phytophihora cactorum
A RHKOERETHY, DHRAETIL Y FLS
Fadey/ VY, AFI, ¥, V¥ 7T
Y7, TREXR, Fa—VYo S/ 2VE VvV
4, F, w43 7Fy, €Y, K, ¥F
J¥, hFA®F, ¥IHY (FFIH VY
) BRUTZYENY Y ALK SRR
REINTWS (BIFHBTF, 1992 AHES, 1984
a;* EEME ., VFEREIL b P,
cactorum OFEEMBOTH SDEMARICHKL
e oY ok (B, VVIRE, FUR
E, 7 /FERUHTAEFEE B O
TRCIHEREEE Lz, L LEBEIEYH» S
SEEXNTz P. cactoram D7 FEk{eECRT
LIEEM R T B &, 7 FOBERIE Y FIK
{LZCBVVREREZRLULS, 7 FUA»rES
XN/ P ocactorum X, LT FEILE
AT AREEAF S, HorlemEEERRL
EEET YR Y DBERLEITTH S T,
UL LEES, PhAr-2-2 2 X7 FosmEk
EHET DL, RHMEEABHLNMINED 5T
FHMES (1984b) &, 77/ FURKKE
(P. cactorum ) A% 7/ FIZHFRIOICKRESE
ZRTA, 5/ FEER (Va¥BRI T/ *
B) oW Feawn, R Lzric 3 FBERE
CTHRBEEETRD L - EERE LTV S,
TheOZEMNE, P, ocactorum IZITREHEC
FILOFEET SRR EN D, P. caclo-
rum DA DOERE T, BREEDLT Y FA
E FOMEK, ToT7 1 7 SHEEK RUY




HABBREARBHRRE

525 5 (19934)

NI OTEEL TEEN T FBIEZIZH L
THELREEZTR Uit SR INODERE
EONWTRRLERE®EL, BE2RATETSE
EBIT, H—XRFTFEEHEFIZ OV T Fikit
ZILXNUTREREEET I — RS BERE

(8G-1, P.cryptogea ; Kimishima and Goto,
1992) LDREZERIF LIV, KREBRICHNT
=R FEEEER VT DM OBBERA Y Kz
REEEHFSZEBHENE o2 & IT, W
EREROCBEERBIZB Ty FICEREE
YR P ocactoram DUSHIZ SISk R4
TEUREEERE L TEY, R EDRTE
BYBBEND D,

FERICRER Lo FIEE DB ISR » 5138k
BEOMERNLIEEIN, ThEeT v HA4T
YRICERETRE, Vv HA4FBICHLWREE
RERZTH, YUR--BEEOFHZY Fik
EZCRBERL CL QI RKRES, A
ERETY FRESNET 5L BEE L5,
INOHBEERBERERORILE X EEE T
ZERNA, ERBEREIC KR EELT
FROWEELHEIRDIZLEX BN,

A, WREL-Y PRI LR
RR»D, 15~ CTHEBIIRBERIEAL, &
WORBIREIX20CTHY, KO TIBCRUILS
CThHote 7 FHRIEBOEERITIT~0CTH
Y, BILZRAROHERIC X b CE LR
EHEMEITNDENT B,

IR EBIRT B7-IC, BEREALRICR
BEEJHL, BLLBREZTEERT A&,
BUHFLERFEAL (EBEL) & EHMICTR
THIER, REEEREBICFE AT AN
EHDVIREETEEED W itk D,
EDLDTHHTH B, £-H L4 ik
BEDNEFECAZIBHT *ERT 308 NS
Bo INLEERIIHET A0, BRICE
> TIRREER MK E DM < ICIWURA LI
v, FrAOKREALIEELCEI MBI &
bhd, TOXIRERTIE, BRI LY
BREFORFEEAAENGRT I TEEELH S
DT, ESHECERETILELRS S,

5 DA R, KEROERZFEER
BEETLTHED DN, BROAEHIER,
REABBED 7 FREOERA S\ T & bIEH
RITRHRNZITHLERDHBDT, EExr
LRBORINTS VICBHEEZRBLCLETEE3
BRECENBORBAB KA Lz, EFoRE
RiZHiz - TE, 4%, BRECEREIHEE
ThHdIE, Ty FOBKEBRES + #4£
MWEEEKT6&9+ﬁ4£#&LWEﬁE.
REETHZI &6, KR/KELOEEEIZ
EBHRATH2 Z &A%, 19854 K 1F1986
FICERE LARRTRNEYE x CMERICE
BT PRI N, Lo LB
BRHOEROBRIMELS, HREFROF T
HWAXZ M7 ADHEHIEWT /A ARIA E )
Rl (FHH, 1986) ., 2%, FERIKC
BEREZEDARENBEE L T3 2 &4
R X NI, BREMOEE BRI SN,
ABECTRLEEDIZ, BREL CHEREE
B A ERAERT Y Y ET - A9 S5 K
HMRDOYDESEREI N, BEDLZAY Fiz
N HBEDL AFREZBHE LNV
YRKBRIRCSXLV ) VBRI, £ & DFiIcs
LT2olNVEZ YU ARK, “F/ e/ 5
IFRVEALTAVFHF4 o BH (F Ik
BRI ABRENTVAEITHE, 2T,
FRROBEIOATIF L NEERDET S
EREERL, 7 FBRENSE L BREg
DI=H IR RRRE FYBERBRER %,
TR 2 HBHBRFT I OV U S 3 3R A 4 i 3K
BREAFRENPOE L » CTEBPTH S,

7 FEREBRECHELZRTRELLT, #
K LR (Sclerotinia sclerotiorum) #%
BOUEEEEN, £8/BR (Corticium rolf-
sti = Sclerotium rolfsii)bR4tdT 3, A
RTHONIZ - BRI, T bEBRED T
B 2EERECHD, SHEOHLERUE
PREZRUITR L, BBRUERIZB T,
EREMD 2 FHEOMIZERER W AED B
Do BWIERTABBETHY, EHIH<,
BRZELE LA, BROEPTNOLRITE
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R4 BB Y FCRETHIEBREOHE

" B Z R 23 =FEb
IR « Phytophihora cactorum «Sclerotinia *Corticiwn rolfsii Curzi
(Leb.et Cohn) Schroter ~ sclerotiorum [ Sclerotium rolfsii Sacc.]
, (Libert) de Bary ’
REEORY - HEEH s TEHEE - BFEE .
ERBOE - BEBG~EKEe - EE - WBE : :
RE~DER - B%E 2 c FRAATHAER. READERIZEN,
B - ER cBEHEELESLS LT, CERETCICEB L. RBHRBREEL. BEREKo.
BRERT B, Mg s, ART 5, BERIZA 20,
ERfoEE -#VvEeE#, BYAY., -BELACGEROEE. - RKVBAROEAHED.
WO R R NN, - REFBE~BA, c RE\E, AFBEE, 1~3mXK,
ABEE. 5mmk, HRE~BERY,
, Mi—Ee T,
HEBEHERE - 5~30C. #iE25C + 5~30C., HE25C - 10~377C., #@30~32C
(0~31C, AE20T)"* (13~38°C., #iE28~33C)*
RARE » (10~) 15~25 (~30) C., +10~25C, «15~35TC,

#lE (15~) 20°C

#HE (15~) 20 (~25) C &#|25 (~35) C

) *ARIE(1962)

FEERICEETH 5, AW & 2BRUILE
BRFERETII R, BRELESSLTR
ZIZERT B, RO RRBIR I R & R
IZ20CTHY, BILEZEDZERE O—HT 5, Z
D Z &2 SRR O BRI B S CEEA
BLWLDEHEBING, BV FEETIER
BRERGE & ARG O 2 MBORE HEE &
BB, BRI TRAT SEKFRUA
BROBAIRBFERERPHERFE L OBMIEE~ND
BAARIMERFEE X 6N T 5 (BRI, 1962),
ﬂﬁm%%tow1m3ﬁ%t§ﬁ%&ﬂ%%
MTAHZENTHRTHHA, BHBRERICONT
BREEOBELAN RV RIEDIDIL, B—D
EHTCHBROREXFRT A LIZEA#ETH S,
LU, BRBIZ OV TOBS IR % BEIE
KTBZENBEND,

1 3
BALRIE Y FCZOBMEE - SRR

TRELU, EEFBLVWI 26, BERRK,
WIEE, BBRERLZLEEZREL, UTORREZ

Bz

1, FFIZIBIFE»E, 7V FOXEMTH
AEFEMINBIZEOTRELIEUHZ, T~
8 AtREiA&, 8~9 AN HIE T
BENHULL, NEEEL LI EIENTI
Boe ARIIBLEORFEER,LOREL, ¥
DEE» ORFEBE~BKBE, KERORHEL
AEICERL, RS THIEEIBKRT 5,

2, BREE»rOERELVERCSEIN, &
BEREROERICXVRBETERL, E-HRHER

P OEEELAHIEI N, REEIHEN

BRORERMEN D Phytophihora cactorum
(Leb. et Cohn) Schréoter *EE L, Afi%
[ FEE (Phytophthora rot) | & &% T2
TEERREL ‘
3. EIREIL P, cactorum ODEERME L
CRBINTNWEBY v 27X 2%, VY TRE,
FYRE, 55/ FERVAF A CFEER
FE#¥ERLEZ, LLyT /%, UrIdheEnr
LB N P. caclorim 137 FEEZIZH
UCRBEESE, oo —H P. cactorum %
B REEHRNESEGE 7 FRIEZICER L
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5. FMOERBE LT, v/ET A
7 ¥ v VKRIA () F3IVMZAKRF) ROT
YINLR (FA 2/ RTF 2 VR) DREARES
ORERBAESZ LD TCEHEYD TH -1,

3l A X m
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Phytophthora Rot of Blanching Udo and the Causal Fungus

Hiromichi HORIE, Toshiichi HIRANO and Tsutomu:I1IJIMA

© Summary

. The blanching udo, Aralia cordate Thunb., is one of the most important vegetables
produced in Tokyo. A severe stem rot of the blanching udo caused by a species of Phytoph-
thora was found for the first time there. The present study was carried out to clarify
nature of the disease and the causal fungus and to develop a control measure of it, The
results are summarized as follows:

1. The disease has occurred exclusively in its blanching culture since early 1980s in
Tachikawa-shi, Tokyo, which is the major producing areas of udo, It was infested with the
disease from July to September, but no_sign of the disease was observed during winter and
spring, Initially, dark brown to dark grayish brown, water-soaked and elliptical to
irregular-shaped lesions appeared on base of the stems, which expanded rapidly and the
affected stem tissues were rotted in a short period of time, Heavy damages and severe
yield loss were offen caused by the disease, ' -

2. A species of Phytophthore was frequently isolated from diseased stem tissues of udo
at an early stage of the disease, Isolates of the Phytophthora sp, were highly pathogenic
to stems of blanching udo, and the lesions formed by the inoculations were similar to
tho se found in blanching culture, The same fungus were reisolated from the lesions
produced by the inoculations. Zoosporangia of the pathogenic fungus were ovoid to
elliptical with a conspicuous papilla, the sizes were 24 5~56%x18.5~38 ¢ m, the average
of ratio of the length and the breadth ranged between 1.27 and 1,52, Chlamydospores were
thick-walled, globular, pale yellow in colour, 25~36 zm in diam. Sexua! organs were
abundantly produced in single culture on an artificial medium, Oogonia were globular, 19
~35.5 um in diam, Oospores were globular and pale orange'in colour, 16.5~32¢m in
diam, Antheridia were mainly paragynous. Mycelia grew at 5 to 30°C and the optimum
temperature was 25°C, From these morphb]ogical and physiological characteristics, the
pathogen was identified as Phytophthora cactorum (Lebert et Cohn) Schroter,

3. The pathogen was highly pathogenic to leaves of Chinese paeony and Aralia elata,
fruits of apple and Japanese.pear and stems and leaves of Japanese photinia, which were
all recorded .as host plants of P, caélorum in Japan, However, the nine isolates of P, cac-
torum from Aralia elata, apple, Japanese photinia and others except udo showed faint or
no pathogenicity to blanched udo. As a result of inoculations with thirty eight isolates
of several species of Phytqphthora except P, cactorum, distinct pathogenicity to blanched
stems of udo was demonstrated for ten isolates of unidentified species of the genus, each
one from Rhoeo discolor and Brodiaéa and eight from gerbera, and also for an isolate of P,
cryptogea Pethybridge et Laffin which caused foot rot of gerbera.

. —21—
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4. Effect of temperature conditions on the development of the three qmjor djseases of
blanching udo, Phvtophthora rot, Sclerotinia rot caused by Sclerotinia sclerotiorum
{Libert) de Bary and southern blight caused by Sclerofiwn rolfsii Saccardo, were examined
by inoculations on{b blanéhed stems at various temperatures, Phvtophthora rot developed in
the temperature range of 10 to 30°C. with the optimum at 20°C. The development of
Sclerotinia rot was observed at 10 to 25°C. the optimum being 20°C, and that of southern
blight was found at 15 to 35°C, with the optimum at 25°C. The optimum temperature for
the development of Phytophthora rot and Sclerotinia rot agreeded with that of blanching
cellars. 17 to 20°C. o L _

9. It was exceedingly effective to control the Phytophthora rot to dip rootstocks of
udo in the 1,000 times diluted solution of the.mixture of manzeb(55%) and metalaxyl(10%)
or in that of amobam(50%) for about ten seconds just before planting in blanching culture,
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