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Ralstonia solanacearum (2 X %5 #H # W , Xanthomonas
campestris pv. vesicatoria [ TR | S < W ! U
Corynebacterium sp.\Z X % /» W X 9 %, Erwinia carotovora

subsp. carotovora |2 X % #K J& % , Bacillus sp.lZ X % # i D
WENDDI(BEEDERY — v N v 7 1997). T b0 95 b,

FTULEZCHERHELXENNLD2HEEITRSMER CTH D 2, 2003 F£ 5

mA R TR B SEEEF T, OBAME RO R L LKL T
REL 22 m» R, WESRE”AELRWRLE, ER
WE R D NS HWE CTHL D ATREM DN ORE SN

a3 v I AET DM E MWL, Ralstonia solanacearum |2 X

L HE MW (KBS 2005)0 M E N B DH N, EICEKE E R & 5] X

i WIS TR ®RE”SRY. 23 v A EFET

[y
el
6
=

va v ARICE T H v a v Tix, Erwinia carotovora subsp.
carotovora X°, Pseudomonas marginalis pv. marginalis |2 X
LB o AENENTHERI W TWDLI(REEDE R Y — &~
N 1997) . £ -, # — A ~ Z U ¥ T X, Erwinia
chrysanthemi |2 X » T ¥ 3 v 1 #&KJE JE K (soft rot) 2 5] & &
ENnkEEo®mE N H D (Stirling 2002).

Ny kU % (Tweedia caerulea D. Don, = Oxypetalum
caeruleum (D. Don) Decne.lZ, @ A % ¥ X% J7 A F 21T

TN = 2 — LT, T ART AT T A Y DO E K H K

rRE LT DDA I A ETERRICET LZ2E2HFETDH L (EA 1994) .
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e L THEBEEh, TEIXGIELV 22 25. @mHAERTIiT 1983

BT KRB TE NS L, BRI E o 2 O BRI R

}k\

1997). = O % FE M N I K L, 1988 4 | oA~ A X

st

Il

(B
A
bl

T b FEMAE RN AL EMTEAY VST ALEEOF \Z
MEicm by MAar, £, ARLBEREHRHEO S WWHMOmE “F 2
T 7 = BN EEAE T D e b EHEEZE ORE O R EIIT D RN o
TWwWad. L»L, U bTUXOKEIZESRD KL BoOE BRI
MIs2m B, EFF oY by U ¥R aHic
ZW L, MET D2 MEOEFESENEAELIBD TDH Iz Y
oW EFIZLD20 L0 RBELEEE O LRI, HENRN
R FT MM ThH o, mHEETYMNIEORENRLDL LB D
72 2004 FLLHETICE, U FPU U E O FICHET L®RE TR N
> =N, E® W T Fusarium oxysporum 2 X % Z % (b & b
2008), 2009 4 (C #f & JIl B T Sclerotium rolfsii \Z X % B 8 W

(F 5 20098 # & & iz, £/, AKTH 2010 4
Ralstonia solanacearum & X 2 & f % (& #E & 2012)0 % 4
Hilzlcm@BIL T2, EBERLAINLEEFIZ, W o#l
HELEHLERDIHWERETO - .

A 7 o R EBEREIIMHERKRBKEREEEEZE XS L T W,
Alternaria alternata (Fries : Fries) Keissler 12 kX 2 % & T H 5 =
EMNB L s E e o (E IS 1992a; Tohyama et al. 1995a). 4.

alternata T AT 2 HICRE L, & F+0 Hx24E L 5. 0% 71X



W EWR, WE, WMAEREEKEL T, BKEBEA, B ELILNYE
N hDH . AR 13~63X4~ 18um, Mt I 0~ 8 © B N H L,
E M o % e IS sy A &2 o 85 R I A U 5 (Tohyama et al.
1995a). M % TH B EH O o4& B RE L, L EBHF OF 7 7 0O
K BRFHOBRLBMEO S WY ITHEFL TWVWDH I EREBEESINT

Wb N, BT o REITIEEAERSLSNAT (E LS 1992b

Tohyama et al. 1995b), I # % o KM o K& & & b ic & < F X
WM B2 R E2AEL, oMM AeL CELD RBAORE
BFomaRnERsh, BERXRFLABAEZbDLDHTHIKHF T b D
(i (I » 1992a ; Tohyama et al. 1995a). £ W H KW HEIC XL 5 E
FREmBEMHORKXAL L L T, RELVIFF Uy °xF 0 EKS T

b o mAiL 7 U v e MM L N NAT R, S R

b T w2y (E LS 1993, 1995).
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(Fig. 1b,c).
A EIXIVEHEREEHRE L P L MHBE TR ENSZSREL ML,
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BBt

Peptone 20.0 g, Dextrose 20.0 g, Agar 15.0 g and Distilled water 1,000 mL, pH 6.5) F- # 1% #fi k
Mo L T 28C T 24 HEBEEL, MEEZSELL. ZhbHZE
YPDA T 3 mH aw=—70F 2 L HELHRL 10 EHK
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v MU AT Y S BEMOE 1OE K & H W T Goto and Takikawa

(1984a,b,c,d)ic # U CTHEFIWMHEHEZHAAEL =. 2k, 7 F

i
)
3
&

YO AL T 20C THEMELEDN, T oMo EXAEF R ¥
5B A2 B E, 25C T4 » 7= . T ¥, Nishiyama (1978)iC X %
oW R R o SR EEICE Y, o BERE oM E YR I
SOW T TPTIHAAEEIT o 7m & T A, Pseudomonas cichoriill T f& 72
ME ThH D HEMEDN IR RED, B LELTERBEAEAYDER

Vo= N7 B S LT W D P, cichorii (Swingle 1925) Stapp

1928 (MAFF301187)% P& T & L 7= .

A BRER

NAEEH F o 20 = — 3, 52 24 B % I BH & 1mmfE FE & 2 b,

N
S

He, AE, X, &2k, £ @ ¥FIH &L o7 (Fig. le). 7
Rtk dhRTERR OB EL AL, EFHEDIR D LN

RNYU-p -8 Fnr % B (PHBE A )OO £ B T &, O-Fl B T
O % L, XM BAFEELTEELELL. VLXUYOEE, ¥V A

TOFEWK, TAX = KT —VBVIEME, MHEEHEOREIT, M

|
,

B, 7 v a ok, 7 F o, v FF ST

W oK oy g, ffbk Kk FEoOELEITRS RN L. A F T
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= IEME, #RXaB@E s, %7 —¥¥EFMKE, 7 vvE =27
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e — xR, Jra— A, 7 VI k— X, DH

7T v /) =—*A, v /) = A, ==, A4 F=1D0n5b
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T2 BIcBAEEA L. 77U YU UMD X4 B IT B
A EELE. TN ) — A, A B — A, Kl E — X, %) h

, 77 b— A, T 7 4 ) =X, FTFANI Vv, TS,
4 XYy vy, Y2rE =N, = U k=), XLk —JLM5bH

T HEME2IAE EClcmBErELE LR . AEEBORMBRERT

(B

i, L-B AR, 7o rrBRiIEME2HEBICEMEICR > 2.

I ofE R, BRI L 7ZP. cichoriid Wl — oM E T b
> 7= (Table 1). £ 7=, B W ® P. cichorii® M & & & — &% L =
(Tominaga et al. 1977; Kawarabayashi and Suyama 1990;
Shirakawa and Hagiwara 2000; Kanehashi et al. 2006; Suenaga et
al. 2007).

e o T, AKJHJE M % P. cichorii (Swingle 1925) Stapp 1928

EHREE L .
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Figure 1. Symptoms of sweet pepper observed in the field (a-c) and inoculation tests (d). Diseased plants had (a) leaf spot,
(b) stem blight (arrow), and (c) growing point blight (arrow). (d) Symptoms observed on leaves inoculated with
the KH-32 isolate (cv. Kyo-yutaka, 3 days after inoculation). (¢) The KH-13 isolate formed white, circular,
glistening, entire, smooth colonies on NA after 24 h at 25° C. Scale bar =5 mm
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Table 1 Comparison of bacteriological characteristics among present sweet pepper (Capsicum annuum) leaf blight and several of Pseudomonas cichorii isolates

P. cichorii b
Present isolates P. cichorii

Test MAFF301187

(n =10)*

Gram reaction - - - - - -
Shape short short short short short
Polaric flagella + + + + +
Poly-B-hydroxybutyrate granules - - - -
O-F test o} o}
Fluorescent pigment on King's medium B + + + + + +
Levan formation - - - - - -
Oxdase activity + + + + + +
Potato soft rot - - - - - -
Argmine dihydrolase activity - - - - - _
Hypersensitive reaction on tobacco + + + + + +
Nitrate reduction - - - - - -
Nitrate respiration - - R .
Gluconate oxidation - - - - R .
Gelatin iquefaction - - - - R -
Catalase activity + + + +
Lecitmase activity - - - - - R
Hydrolysis of
Cotton seed oil hydrolase - - —(M)( —(M)( —(L)( —(M)(
Tween 80

+
H

+
b

+

Aesculin
Arbutin

+

+ o+ o+ o+
+

+ o+ o+ o+

+ o+ o+
+ o+ o+
+

Ammonia production
Hydrogen sulfide production - - - - R .
Growth at 40°C - - - - R
Acid production from :
XKylose
Glucose

Fructose

+ o+ o+ o+ o+
+ o+ o+ o+ o+

Arabinose

+ o+ o+ o+ o+

+ + +
+ + +
+ + +
Galactose + + +
+ + +
Mannose + + +
Rhamnose - - - - -
Sucrose - - - - - -
Trehalose - - - -
Maltose - - - - -
Lactose - - - - - -
Raffinose - - - - -
Dextrin - - - -
Starch - - - - - -
Inulin - - - - -
Mannitol + + + +
Glycerol + + + + + +
Inositol + + + +
Sorbitol - - - - - -
Erythritol - - - - - R
Dulcitol - - - - -
Use of
Tartrate + + + + +

Citrate + + + + +

+: positive, +': weak positive, -: negative, Blank space was not tested

“ Number of test isolates

by Tominaga et al. (1977), 2: Kawarabayashi and Suyama (1990), 3: Shirakawa and Hagiwara (2000), 4: Kanehashi et al. (2006), 5: Suenaga et al. (2007)
¢ L, Lipase; M, Margarine
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% 4 H . 16S rRNAIC E 3 <K O F R B W

BB A&

Y MU T v A BEMOE 10 B OBE o 16S rRNA o M K B Y &
Marchesi et al. (1998)D K ik &2 & B IRk E L. T+ bbb, %
WOk 2 NA B # T 24 M EER, 1B H S L&D, ImL O K
BWAKNANo->7E 1.5mL O~ A 27 uF 2 — 7 (SARSTEDT Co., Ltd,
Nuembrechtl, Germany)IZ & % %2, 95C ®» & — h 7 v v 7 (Dry
thermo unit DTU-1B ; TAITEC Co., Ltd. Japan)iZ 10 4y [ & & L
.2 %% DNALE L, 7 A4~ —(63f; CAGGCCTAACACAT-

GCAAGTC, 1387r ; GGGCGGWGTGTACAAGGC)%x® £ 1L € 1

10pmol, dANTP Mixture % 0.2mM, Tag DNA Polymerase (TaKaRa

EX Tag@ )% 50 & 72 %5 X 5 10 Bk #% I % % % L, 10XEx Tag
Buffer # 1/10 & )1 = T & & % 50ul & L T PCR % £ Jg L 7= . K

s e 95 C, 2 0 M o BAVE MK, 95C, 1 oM, 60C, 1 &

v
oo
Zn

72C, 1.5 M=z 30% 4 7 v, K#%IZ72CT 109 HMEL L.
25 724 1300bp @ DNA W fF o g% %2 v 7/~ 7 v KU v
F U ox N (BRI K L T ML .

Y b T vy B E oM R S X, BLAST % fli o T
GenBank 7 4 7 7 U — CHEM®EHBRRZIT > &I 5, P.
cichorii ® Type strain(LMG 21627)® 16S rRNA 8 & o # & & %
T — X (Z276658) & 99% UL E o MR % E R L = .

wic, ¥ hUH T v BEME L P ocichorii (MAFF301187)
D 16S rRNA 8 i » # & K 4/, DDBIJ/EMBL/GenBank Z ¥ & & 1

T W 3% Pseudomonas & D Type strain @ 16S rRNA §8 Ik © M
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L% 5 — % ; P.cichorii (LMG 2162" ; Z76658), P. syringae pv.
syringae(ICMP3023T ; HM190217), P. chlororaphis(IAM12354T'

i

D84011) , P. fluorescens(IAM12022T ; D84013) , P.
putida(IAM1236"; D84020), P.aeruginosa(LMGI1242"; 2Z76651),
P. stutzeri (CCUG11256" ; U26262) , P.
pertucinogena(1FO14163"; AB021380), 3 L 0" 7 v F 7 » — 7 &
L T E. chrysanthemi ® Type strain(LMG 28047, Z96093) D i X
B 41 & — % % Molecular Evolutionary Genetics Analysis version
5 (MEGA 5)(Tamura et al., 2011)% Al \W T & &% (ML %)% A W
o FREMBFT 2T o, £, FHEBICET 20 6E#EMEE
FEAM T 5 2 7 — M A M T v 7k (Felsenstein 1985)% A W
1,000 [0 s 12 X 5 7 — b 2 b T v 7l (%)% 4 Ik S K2R L

= .

A BRER

o B, v N v H T v b Bk

=

i X & T P. cichorii
(MAFF301187), P. cichorii @ Type strain(LMG 2162T)}: [ — O

7 L — RNICAL & T 5 2 & M e T X - (Fig. 2).
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KH-28
51 KIL6
KH-13 Isolates
{KH—IS
KH-32
ool|P- cichorii MAFF301187
P. cichorii LMG 21627 (Z76658)
KH-3
KH-1
89 — KT1-29 :
Isolates
KH-11
KH-5
93

78 P. syringaepv. syringae ICMP3023T (HM190217)
2 P. chlororaphisIAM 123547 (D84011)
74 P. f luorescendAM 120227 (D84013)

P. putidalAM 12367 (D84020)
51

_‘j P. aeruginosal. MG 12427 (2776651)
P. stutzeri CCUG 112567 (U26262)
P. pertucinogenaIFO 14163 (AB021380)

Erwinia chry santhemi= Dickeyachry santhemi

LMG 28047 (Z96093)

47

0.02

Figure 2. Maximum likelihood tree based on 16S rRNA gene sequences of some Pseudomonas strains. ML tree was
draw by Molecular Evolutionary Genetics Analysis version 5 (MEGAS). Numbers on the branches represent
bootstrap values obtained from 1000 replications. Following the species name indicate strain numbers.
Superscript of T is type strain. Type strain of Erwinia chrysanthemi= Dickeyachrysanthemi
(LMG 28047 [296093]) is included as an outgroup. Numbers in parentheses indicate GenBank accession numbers.
The Bar represents a phylogenetic distance of 2%
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% H5HE. FE
Y MNU AT UM E Y -~ W EMT DL, RN R

BHE S, BEMEE LR K OM B BEE N b, Ky B

BB

ME S EERLEORKEME Tb 2 2 LBNHDLMNER-S . KIC
SHER OB oM E N MEEAERAELRLE A, SHEMEIXERO
P. cichorii® Ml F* W MHHELAEET DHANZ N>, ko T,
K Sy BE M B & P. cichoriik W ® L 72 . & b lT, 4 BEMBE O 168
rRNAGH & o ¥ & B 5 (K 1300bp)ix, & & (MLEHYZ H w2 5 1
R AT I K o TH, BB O P. cichoriik Al — ® 7 L — KT

BELEZZLrs, MEXYHNEEICKL2EAEZ ZANMNT 2HRDG

P. cichorii ® ~ U H 7 v ¥ ~ O 5 UM% X, Tsuchiya et al.
(1980) L &% A v b 43 Bf & U728 MW B (P. cichorii)a ~ 7 #
TVHEBE ‘WY T x =T T E =" L N2 EICH BB
mLEZARICE- THERENTWVWER, ARELEICKL 2K EFEO
BAEFEH T ABREDPDEBANSCTCHD TTH D LNL, KIWE A b
v T v FHOE R M W W (95 4 : Bacterial leaf blight of sweet
pepper) & 4 L 7= . 72 ¥, KH-1, KH-3, KH-5, KH-6, KH-11,
KH-13, KH-15, KH-28, KH-29 8 X " KH-32 H # i3, B ¥X4E DY &K
oY — > RN v 7 i h £ MAFF212042, 212043, 212044,
212045, 212046, 212047, 212048, 212050, 212051, 212053 &
L THEBERERL, AimXH TH &I L L KH-5 EHK O 16S
rRNA 8 1 o # % K %] (X, DDBJ / EMBL / Gen Bank |2 AB819398

L TR &L .
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F2H. EEMEREOREME

AT, KR MER OB R RE LT DD O KT —
5o s T x & B X LT, JEH M R oM X R kI
TR

DEBERLBILIUOEMBRTHESINL TWVWD bY T T VHEEE
L}

oh T OO MR R R A2 G A L .

£ 1EH. #EEHKECEERDAR

2003 4F 6 H o, moam R 2 E R IEHR &L KN TERIRLEY Y
N AT YR E L ELCLLE T DR END R R =
— oML TH LN EMMENE KH-5 W KB L O KH-32
A2 R L L, YPDA R w85 2 B v TR ST T 25T,
24 W R K /B, WE OKICEB L T 1.0x10%cfu/mL I # B L = %

SRl 7 - S U (el

£ 21H. £ F #E B

HEBR A K

H £ 18mm ® & B % 12 8mL ¥ o 4 7 L 7= YPDB ( Yeastextract 10.0 g,
Peptone 20.0 g, Dextrose 20.0 g, Distilled water 1,000 mL, pH 6.5) -~ KH-5 R o & W oK
Z SuL Mz, BEbHIZ S5~40CIZ & ELRLEEBESFN~, IR EIZ

Sx 1l Ao RBRE Z2HE L 2. BERSMET T 248MBEBB®%, &

W REC I W 2L 2. BT 2EAT - L.

i
i
)|HI

RO OE W OE X 30C fF U T b A L, 40°C T X WL =
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(Table 2).

Table 2. Population of isolated bacteria from sweet pepper (C' annuum) at different cultivation temperatures™

)

. Initial concentration of Bactenal concentrations at different temperatures
Expermment .
No moculant (°C)
(cfu/ml) 5 10 15 20 25 30 35 40
1 4.1x10%a 70x10%” 43x10%a 16x10°% 34x100 62x10c 67x10c 1.1x10a 0
2 6.2x 10%a -9 82x10°a 19x100a 27x100a 63x100 1.6x10°% 11x10a

a) Isolate KH-5 was grown in YPDB at 5-40°C for 24 h and the final concentrations (cfu/ml) were counted 24 h after inoculation.
b) Means followed by the same letter are not significantly different in the same experiment by Tukey's test (o.= 0.05n = 3).

¢) -: Not tested.
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Y
%

(1

D

O ¥ E e Wl E L e

A BRER
12 B MO0 — 12 B M BF M Ik @ LRI ERSNHN L, R
F LR THEBSNAL KO BEMEXRBAMNEO 24 BB OR

ES
ft. % Fig. 3 I~ L = . & P& R B I & L2 E R &% W o i

A E

FEBREBREEMHSE L. —F, WP oKRY = F L~
O EMEEMNITOREIZHEIBESS O X EHEE L IFEFERLUIRET
SN, B R P o 8 ML o R E X fE R 8% o &% IR
W L K 4C®m » o 7= (Fig. 3).
BHEECTCORKIT, WP B IR EELLLYE 2 — T
O L L I 25C R E K (25-29C )T HEME I~2H % £ T
HoW B AN KX oA, 30C%K E K (30-34CHTix, #HE 6
Uk oW O RITHEREL LR > . —F, 15C % &

5-19C )T T W BE X 48 R L e i, £ 8 8 H % UL I3 4 i & i

Tl K O JRE B & JE K L 7= (Table 3).
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Figure. 3 The progressions of temperatures inside of growth chamber and neighborhood of leaf side
(12h light-12h dark)
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Table 3. Sweet pepper (C annuum) leaf blight disease development at different temperatures

C Disease severity”
Cultivar
(Fluctuation of temperature) 1 2 4 6 8 13
15 (15-19) 1222 25a 43ab 47a 570 72¢
20 (20-24) 2.2b 3.8ab 4.5b 4.7a 4.7ab 4.7ab
Kyo-yutaka
25 (25-29) 4.2¢ 4.8b 4.8b 4.8a 4.8ab 4.8b
30 (30-34) 2.2b 2.5a 2.5a 2.8a 2.8a 2.8a
15 (15-19) 1.3a 1.8a 4.9b 7.1b 9.1c 10.1¢c
o 20 (20-24) 13a 33 5.3b 6.3 7.6bc 8.6bc
Tosajishi beauty
25 (25-29) 2.2b 3.8c 4.6b 5.1b 5.6b 6.1b
30 (30-34) 2.1b 2.2ab 2.2a 2.2a 2.2a 2.2a

a) We used cvs Kyo-yutaka, and Tosajishi beauty, the KH-5 isolate for this test. All plantlets were transferred to an incubator at 15-30°C after inoculation
b) Days after inoculation

¢) Diameter of necrotic lesions (mm). Means followed by the same letter are not significantly different in the same day by Tukey's test
(a.=0.05, Kyo-yutaka n = 6, Tosajishi beauty n =8).
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=
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S

AL R ARICBERE AT o &S D HEKILEICAKT
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Isolate KH-5

P<0.05
b
c c % b b a a c ¢ ¢ b a
1, 4 d ¢ ¢ ¢ b b a 4 d d g ¢ b
=/ % d d ¢ ¢ b p a -~ 0 4 c
M d d ¢ . b 4 d
O —= | ] |
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\ ] | J
Y Y
Shishitogarashi
Isolate KH-32
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\ ] J
! Y
Shishitogarashi

Figure 4. Discase severity of sweet pepper (C. annuum) leaf blight on various cultivars. All the plantlets were inoculated
with the isolates KH-5 and KH-32, transferred to a glass-house, and kept under high humidity conditions for 5
days after inoculation. The disease index (0-4) shown is based on the radius of necrotic lesions on the leaf
(0, no symptoms; 1, up to 2 mm; 2, 2-5 mm; 3, 5 mm; 4, leaf fall). Means followed by the same letter are not

significantly different byTukey’s test (a.=0.05, n = 6 for inoculated isolate KH-5, and n = 4 for inoculated isolate KH-32 to
“Shin sakigake no. 2°, n = 8 for others).
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He, Bk, 2, &, Z2mFH, Y% —H L 7 o 7 (Fig. 5¢).
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FRABR ET7 2= VT 7 =v - F7 T -2 EMEITREETH D,
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¢ W EMHET 7T =v, UYL, F=F

\.4
17
N
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==
SE
M

TR Th oo T T A EE2AH A DL

N,
~
s
X
101
\

wmy, 7Tk N EEAEAL, = U R v ATy (15ug)ld &%
Th o T, V¥ A E OB MKITHEEIRD®ZICHE M E®EL,
0.015%KCNIif % o B TIxHEMEITH BICEFTNRD L N, 5%
BEHoOoRBR TCEITAEFTFLIRDLARN > . 39CTIEHAEEFENNRD
bk, s va — A, 77 Fh— A, Fua— A, L-T 7 ¥/
— XA, D-7 78/ —ZX, v~y /) =X, UKR—2, XAV ¥ELFZ— R,
A wm =2, 774 ) =X, v =hr=N, A4/ r=n, ¥
VY ry bl EM2BBICEBEEALA L. E R E S — X, =K
— b T EREIE BB AEEAEL, T F— XN Db X HHI4
HEBIWCEBA2EALEZ. ~LVF— X, bbb g — R, XL ¥ K —
A, RNZF ) =R, Xy b=, T, 44XV LY
o-A F 7 UV a3 R o XEM218H £ TCIT®EEAELRDD-o
2o T AR iR L1080 0 b 2k S B, S B
oL, ABoRMARBR R, L-BEABRIIBEREIRIBE, 7 v
B, ~wv s, BLX O 7 va r@BiTsEME2A BIZHEM®ICR > .
TR b o R R, Bt L E chrysanthemik W — o H T
& o 7= (Table 6). £ 7=, BE W © E. chrysanthemi® ¥ 'H & & —

L 727 (Burkholder et al. 1953; Mizuno et al. 1993; Thomson et al.
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1981). L E » &, K K

BB

% E. chrysanthemi Burkholder,

McFadden and Dimock 1953¢& [@ & L 7= .
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Figure 5.

Bacterial rot was observed on the flower buds 1 day (a) and 3 days (b) after inoculation with
isolate MB10-11 in the field at the time of flower bud differentiation. (c) Isolate MB1611
formed white, circular, entire, convex, smooth, and butyrous colonies on NA after 2 days at 25 C.

Scale bar 5 mm. (d) Bacterial rot was observed 2 days after inoculating to harvested flowerbuds
with isolate MB10-12 and the flower buds and incubating at 25° C.
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Table 6. Comparison of bacteriological characteristics among present isolates of bactenial soft rot of myoga (Z. mioga)and several bactenia

Pantoea E. herbicola B E. carotovora Pseudomonas
) . ; o E. rhapontici ) : -
Test Present isolates  E. chrysanthemi ananatis pv. milletiae MAFF301337 subsp. atroseptica cichorii
(n=10)" (n=3)" MAFF301714  MAFF301740 A MAFF301629  MAFF301187
(n=1) (=1) (=1) (=)
Gram reaction - - - - - f B
O-F test F F F F F F )
Nitrate reduction + + - + + + .
Lectthinase + + - - - . .
Gelatin liquefaction + + + + - + -
Sensitivity to erythromycimn (154 g) + + - + + + +
KCN tolerance + 2+/1- + + + + _
Potao soft rot + + - - . + _
Acetoin production + + + + + .
Methyl red test - - R . _ + :
Indole production + + - - - -
Gluconate oxidation - - + + + . .
Ammonia production + + + + + + +
Growth at 36°C + + + + - - .
Growth at 39°C + 2+/1- - - - - .
Growth in 5%NaCl - - + + + + _
Phenylalanine deaminase - - - + - . +
Amino acid decarboxylase
L-Arginine B . . . . . .
L Lysine B - - . _ _ .
L-Ormithine - - - - - - -
L-Glutamic acid - - - - - - R
Acid production from :
Glucose + + + + + + +
Fructose + + + + + + +
Xylose + + + + + + +
L-Arabinose + + + + + + +
D-Arabinose + + + + + - -
Mannose + + + + + + +
Ribose + + + + + + +
Melibiose + + + + + + +
Sucrose + + + + + + _
Maltose - - + + + + R
Lactose + + + - + +
Trehalose - - + + + + -
Cellobiose + + + + + + +
Melezitose - - - - - - -
Raffinose + + + + ;
Palatinose - - + + +
Dhulcitol - - - _ _ _ _
Mannitol + + + + + + +
Inositol + + + + + + +
Dextrin 2+/8- 1+/2- + + + + -
Starch - - - - - - -
Inulin - - - - - -
Salicin + + + + + + R
« -Methylglucoside - - - - - + -
Ethanol + + ¥ . + i i
Uttlization of
L-Tartrate + 1+/2- - - - - +
Citrate + + + + + + +
Malonate + + (+)t) + + _ +
Gluconate + + + + + + +

Symbols : + ; positive, - ;, negative
a) Number of test 1solates
b) MAFF311098;Takeuchi and Komada (1992), MAFF301677,Tominaga and Ogasawara (1979), MAFF106501;Uematsu et al. (1985)

¢) pseudo-positive
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% 4 I

Biovar O % 7l

Dickey (1979)iX, E. chrysanthemi X

M EPFHMEEICEITL

Subdivision &

13 © H B

S @ subdivision [T FH B & b & WwE L &

&Y

5

& U

Mo E » 6 5

Dickey and

Victoria (1980)1x = 1L &b & B 72 5 H 7= M HE %2~ 7 W K %

subdivision VI & L % . % 7%, Samson et al. (1990){%X, 8

H P M MEE S 995 @O biovar I H B & 1 b & &5 L 7~

oM ECAREBR TR L

L&, X a v 4 o BEME X subdivision IV,

72 (Table 7,8).

E.

chrysanthemi

4 T

[

biovar 3 2 ¥ Bl &

Table 7. Comparison of bacteriological characteristics among present isolates of bacterial soft rot of myoga and reference strams with subdivision of Z. chrysanthemi

g

Present isolates Subdivision®
Test 3
(n=10) I I I h\ij v v©
Acid production from
Mannitol + + + + + +
Sorbitol NT + + + +
D-Arabinose + + + +
Melibiose + - + + + v +
Raffinose + - + + + v +
Inulin + +
Utilization of sodium tartrate + + + + + +
Lecithinase activity + + + + + A%
Gelatin liquefaction + + + + + v
KCN tolerance + + + A%
Growth at 39°C + v + + v +
Indole production + + + + + + +
L-Argmnine decarboxylase activity - v
Symbols : + ; positive, - ; negative, V; variable reaction, NT; not tested
a) Number of test 1solates
b) Dickey (1979); I = dif f enbacchiag L= parthenii, = chrysanthemi, N=—zeae, V= dianthicola
c) Dickey and Victoria (1980); VI = paradisiaca
Table 8. Comparison of bacteriological characteristics among present isolates of bactenial soft rot of myoga and reference strains with biovars of E. chrysanthemi
Present isolates biovars”
Test oW
(n=10) 1 2 3 4 5 7 9
Growth at 39°C + - + + + +
L-Argmine decarboxylase actiity - + + +
Acid production from
D-Arabinose + - + + +
Inulin + + + +
Mannitol + + + + + + +
Melbiose + + + + +
Raffinose + + + + +
Utilization of D- Tartrate NT + + + +

Symbols : + ; positive, - ; negative, NT; not tested
a) Number of test isolates
b) Samson et al. (1990)

47



8 5 H . 16S rRNAICE 3K & F % # &

HEBR A K

R a v A BEAME 10 K © 16S rRNA O M M ¥ % Marchesi
et al.(1998)D F k2= & B lckE L. T+ bbb, & HEHMKZ NA
B T 24 MEBEE®R, 1A HF NPT LD, ImL O E K™ Ao
727 1.5mL ®» v~ A4 7 7 5 = — 7 (SARSTEDT Co., Ltd, Nuembrechtl,
Germany)IZ % % %, 95C ® & — ~ 7 v v 7 (Dry thermo unit
DTU-1B ; TAITEC Co., Ltd. Japan)lZ 10 0 M # & L 7=. Z h %
# M DNA & L, 7 4 v — (63f; CAGGCCTAACACATGCAAGTC,
1387r ; GGGCGGWGTGTACAAGGC)% £ 1L £ 1 10pmol, dNTP
Mixture # 0.2mM, Taqg DNA Polymerase (TaKaRa EX Tag® )% 5U
E b X ) IR KIBEE A M B L, 10XEX Tagq Buffer % 1/10 &

mz T2 & % 50pl & L C PCR & F i L7, KJsF&MHEix osC, 2

)3

Gy M o R M %, 95C, 14 M, 60C, 14, 72C, 1.5 % M
Z30% A4 7 v, k%I T72C T 1040 M & L. B 672K 1300bp
O DNAW i o KB ¥ %2 v 7 <~ 7 v KU v F ¥ v X v (BRI
L T fE AT L 7.

VoA B OE o KR S X, BLAST & {f o T GenBank T

171
i}

A4 7 7Y —THREMEKRBEIT LA, E. chrysanthemi @
Type strain(LMG 28047 ; Z96093)® 16S rRNA ff & o # X & 5| 5

— X (Z96093)% 98% ® MW M % =~ L 7= . &I,

771

a v A 4y HE A
L E. chrysanthemi ® Type strain(LMG 28047 ; 296093)D 168

rRNA 8 ik o # J B % 5 — % (296093), [6 € %6 3 H o M & % ) %

T

B o @& R L7 E. chrysanthemi ® 3 W K (MAFF106501,
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MAFF301677, MAFF311098)& , E. rhapontici (MAFF301337), E.
carotovora subsp. atroseptica (MAFF301629)® 16S rRNA @ M %
i %1 % Molecular Evolutionary Genetics Analysis version 5

(MEGA 5)(Tamura et al.,2011)% W <T7 7 4 A v L 7= %,

B

EEMLEYZ H WD FREMNT 21T > 7. 72, 2B ICE
OB o EoEM 2 M T A5 o 7 — AN T oy T
(Felsenstein, 1985)% H v, 1,000 H K #E I X 25 7 — F AT v

TE (%) & oy s R IR LT

A BRER

a v N g BEME e CTBESR DO E. chrysanthemi & [6l — © 7

771

L' — R E T 5 2 & 2N R C© & 7= (Fig. 6).
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69

74

MB10-R122 ; MAFF212011
MBI10-R123 ; MAFF212012
MBI10-R121 ; MAFF212010
MB10-23 ; MAFF212009

_92] MB10-12(AB748994) ; MAFF212008 Isolates

MB3-1; MAFF212006
MB2-1; MAFF212005
MBI1-1; MAFF212004
MBI10-11 ; MAFF212007

MB10-R124 ; MAFF212013
E. Chrysanthemi|Dickey achry santhemi |

LMG28047(Z296093)

81 ﬂ'i E. chrysanthemiMAFF106501

E. chrysanthemiMAFF311098

E. chrysanthemiMAFF301677

E. carotovora subsp. atrosepticaMAFF301629

E. rhaponticiMAFF301337

0.005

Figure 6. Maximum likelihood tree based on 16S rRNA sequences of some Erwinia strains.
Numbers on the branches represent bootstrap values obtained from 1000 replications.
MAFF numbers following the species name and isolate name indicate NIAS Genbank
accession numbers of isolates. Numbers in parentheses indicate GenBank accession numbers.
LMG2804T(Z296093) is the type strain of E. chrysanthemi (D. chrysanthemi).
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£ 615. £ &
R a v Ao BEME oOMETOMEEEREL R E A, S BEM
WX, BEW ©E. chrysanthemit 1313 & % L 7&=. X o T, K74 B

WM B % E. chrysanthemi & T & L 72 . & b 12, K 4 B

BB
s
ty

chrysanthemi® subdivision IV, biovar 3{Z A Bl & 1L 5 Z & »n ¥ &

i
s

Nl o 2. F 2, 23 v N B E O 16S rRNAH B 0 i

(%1 1300bp)ix, i L iE (MLEYZ H Wit 4 1+ R MM ICK o T

=

b, BE#H O E. chrysanthemit [fl — ® 7 L — R f@& L 7 & »
b, MEFHHEHEICKL 2B ELEZENMNTLI2ERDIEL L

E. chrysanthemi 1%, E AN T 21 M OEHM (T A % —, 7T U,
4 F 2, £ %, ¥y U h, h—%—3I3 v, HhAKFx, H
S va=x, ¥V~ A4AF%, Y rAF, ¥ HAFE, FaUY—, 6 v
VN7 X, b EBR Y, FY, SR, XX, NUHE Ty
L) R, vy d—, ¥ —a Y )OFFEME L LTO®REDND

D (BEEEMER Y — v RN v s 1997), & — A2 5 U T TIE,

771

a v MU Ya v BB ICRET 5 a v T E. chrysanthemi
2 K o THE E KR (soft rot) 2 5l & £ Z S h & ol EN D
(Stirling 2002). L 2> L, = 3 v #H To ¥ AL FHITAFENE
WA T T TddI b, KFHEZIa v 0HEREHS

Bacterial soft rot of myoga)& v 4 L 7=z . 7%, MBI1-1, MB2-1,
MB3-1, MB10-11, MB10-12, MB10-23, MB10-R121, MBI10-R122,
MB10-R123 & KX " MB10- RI124 B Bk 12, R ELEHE R ¥ — » A
7l EFE N EF L MAFF212004,212005,212006, 212007, 212008,

212009, 212010, 212011, 212012, 212013 & L T % §& & & L ,
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K X T S 2L MBIO-12 B ¥ © 16S rRNA f8 B o ¥ 3%

E! %] 1%, DDBJ/ EMBL / Gen Bank IZ AB748994 & L T & & L 7= .

F2H. BEFREOHME

A E TN E LM A T~8 o &R M H e DR TR ENS

(@

W, FOFRKICOWTIEHEARAHETHL o, T, KAIFEME

DR Gy g7k R Y B M kB KOO R O A RO I o W TR A L e

£ 1mE®E. &R A&

ﬁ-‘L

R EKREEREBROMBE, WEBHOEELS LUOHEFEICO

W T, Bl EE LA WVWERERY RIZAR L K FIETIT » .

1. R EKREEEBROAA
# R 1T 12 MB10-12 @ # % 8 &0 L , PSA¥ & p F B H M
(Potato broth (Potato 300.0g) 1.000mL, Ca(NOs)z+- 4H20 0.5¢,
Na2HPO4+ - 12H20 2.0g, Peptone 5.0g, Sucrose 20.0g, Agar
15.0g, pH6.8~ 7.0) T 25°C , 248 M & & L , W B K T 1X

107cfu/mLIC 3 & L CT 8K & L 7= .

2. MR E OKE

2 v M E CH I a v T oW %O E A KEKTIER

771

L CHMICH L. BMEHEMBIZOW TIE, AR O MR 100y L
ZiEE~W T L., AEEET, #RFEELZRKRICHET L, B K

OAfFE LA E XHE LR THERS 1lmm B E, S5 2 il B E2 o

52



e s RKEITEEREORBEKEZH T L, RAKEOLHEEIT oK.

BRE%IXT ST A F vy — Z2(22X31X11lem)Iic A#v THEBH L 7= .
3. A &E K &

[#6 %] 0 : M %, 1: fE % X @ 8 O 256%K WM 2

WiIZrr LEEBERICREWREFRE2Z2FAEL,BWELHEMBL .
B, 2

55;
B

#mMEO 26%LL FE 50% Ak N e, 3: fEERXRmEMBED® 50% k
Th% A i 25 W, 4: E&HE I MEOO 7T5%L £ 2 E K

W E = (R E B WAL E Ko< &) /(AT E K x4)x100

£ 2H. BEE~ODHNHFBEOFEEINRBTBICRREIT EE
AR A&

pr ok o FETEE, AEEMEL L
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a v W % 5, 10, 15, 20,

{1

25, 30 B X O 35CICHEELA-HERERHBANICHEBE L -. &% 0BEH
-V 3~4 @ oftEL~HW, M 2 H%IZHEWHEEZH@HAELTT

oW OE 2 B O L .

A BRER

H 5 #ME L -/ EIT, 15C L E T % B N A

0¥

ni-. o — b5, &

& B ME L =1t

i
+

35 CICH BE L I-EEN 1MB KL - O R T
T CHE WL o B, B ERCTBENBKLEIEEE FEIK
BHME cCBE R LELEZA, BRBDIIHDNZRED DB LRI

(Table 9). W HE K Z2#\HELZ I a v T BERL 2N =
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Table 9. Occurrence of soft rot of myoga by the inoculation with puncture or non-puncture”

)

Puncture Non-puncture
Temperature Disease Disease
(0 msidence Severityb) msidence Severty
(%) (%)
5 0 Oa 0 0a
10 0 Oa 0 Oa
15 333 8.3a 0 Oa
20 100 50.0b 0 Oa
25 100 75.0¢c 0 Oa
30 100 100d 0 Oa
35 100 75.0¢c (33.3)° (16.7a)

a) We used Myoga (cv Natsu-Myoga) isolate MB10-12 for this test

b) Disease severity =

Y(disease index x number of flower buds)
total number of flower buds x 4

%100

The disease index (0-4) was the percentage of surface area covered by 1ot lesions
(0, no symptoms; 1, up to 25%; 2, 26— 50%; 3, 51-75%; 4, 76-100%%)

Means followed by same letter are not significantly different in the same day by Tukey's test €=0.05,n=3).
¢) A small wound was found in the rot lesion
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o 46 E N L,

(Table 10). 7

Tz o T

?5 5

flL o 8 M X &

WOE K B X 0

DA E
T 3 v

Table 10. Time from puncture to an inoculation and occurrence of bacteral soft rot nfmyoga'>

TR 5 e o

[ T = O

Days after moculation

Time from 7
puncture to an 1 -
moculation Disease Disease Disease Disease Disease
(h) msidence Seventyb) msidence Severity msidence Severity msidence Severity msidence Severity
(%) (%) (%) (%) (%)
0 100 25.0a 100 50.0b 100 75.0b 100 100b 100 100a
2 100 25.0a 100 50.0b 100 75.0b 100 100b 100 100a
4 100 25.0a 100 50.0b 100 75.0b 100 100b 100 100a
6 333 8.3a 333 8.3a 333 8.3a 66.7 16.7a 100 66.7a
a) We used Myoga (cv.Natsu-Myoga) isolate MB10-12 for this test
Z(disease index x number of flower buds)
b) Disease severity = %100
total number of flower buds x 4
The disease index (0-4) was the percentage of surface area covered by rot lesions
(0, no symptoms; 1, up to 25%; 2, 26— 50%; 3, 51-75%; 4, 76-100%)
Means followed by same letter are not significantly different in the same day by Tukey's test ¢=0.05,n=2 or 3)
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TPl @ELEE2ECodBEICIERMBMDAEZDLNR Mo T (Table
11). L2 L, 20C L FIZFHEL CHERFHOBD L IR I
wE, BHE THZ MDD 2C T E LI 2 HMHBET D E, £ 0
£ N M L7~ (Table 11). 2B, WE KEHERX O I 3 v 7

S R T s O = SN 4 VR A S N N fal

Table 11. Disease mcidence and severity of flower buds of Myoga (Z. mioga) at different temperature')

Days
Temperature 2 7 9
50 Disease Disease Disease
mcidence Disease severityb) mcidence Disease severity mncidence Disease severity

(%) (%) (%)
5(25)° 0 Oa 0 Oa 28.6 7.1a
10 (25) 0 Dab 0 0ab 57.1 25.0a
15 (25) 42.9 10.76 42.9 14.3b 42.9 21.4a
20 (25) 100 39.3¢c 100 78.6¢ 100 78.6b
25 100 64.3cd 100 100¢ @
30 100 82.1d 100 100c
35 100 57.1cd 100 100c

a) We used Myoga (cv Natsu-Myoga) isolate MB10-12 for this test (Two replicates).
. . 2 (disease index x number of flower buds)
b) Disease severity = x100
total number of flower buds x 4

The disease index (0-4) was the percentage of surface area covered by 1ot lesions

(0, no symptoms; 1, up to 25%, 2, 26— 50%; 3, 51-15%; 4, 716-100%)

Means followed by same letter are not significantly different in the same day by Tukey's test ¢=0.05,n.=7).
c) All the plants were transferred to an incubator at 25°C 7 days after inoculation.
d) Not tested.
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BAESTEO RSB ZSN, REICTE»LEELL. #HE
Kb 3 #REEEREKRARBEYD D H oS L

¥ 3IE. EBEMNBEH
PP1-1, PP3 W # % V8 ¥ = — 2 FE XK # F T %X L, ¥ EWN
A -~ D

PP1-1 W& #k 1%, & Sk 13 % R B z e 3, =

i

A
o0
&

R E R &

et}

B Rk L 7= (Fig. 7d). E R ¢+ O BEH &£ 1L 35~ 50um T & » 7= (Fig.
7i). W E F OO WO E S F 4.5um, BRI YR D F R,
EEF O IBEESD O, FLEEHEEITHEHETCT, IB~HKE, K
M, e EME, E E(L)25.0~ 83.8umx1ME (B)17.5~ 47.5um,
L/Bt 1.2~3.6 T& - 7= (Fig. 7f).

PP3 B M IZ, B AT ERBE KBTS, KIPHEHLTIEFEALSL
& L 72 7» o 72 (Fig. 7e). BB @ + O EH £ 1L 30.0~45.0um T &
S WEEFOIDHOESIE 2.0um, B EER TR Y F M,
EEF O IBBEEND L, FLEEREITHEHECT, B~KH, #
A IE, E X (L)35.0~ 63.8umxME (B)20.0~ 45.0um, L/B t 1.3
~2.1 Tk o = (Fig. 7g).

WO Rk L b B T AR E A B LR o, PPL-I
B & PP3 W BE &2 xt Ik & 2 & AMHBEEBMRL L. &EH KT
m I ARIC KR & L (Fig. 7)), &M & O K& ST K& 10.0~21.3x1F
10.0~ 17.5um, & U9 8% © BE & X 27.5~37.5um T, U9 @ ¥ % 1& 5P

BN TEME T, ELIT 17.5~32.5um T o 7= (Table 12).
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Figure 7. Symptoms of Phytophthora blight on southern star (Oxypetalumcaeruleum) and morphology of the
causal fungus, P. palmivora.
(a) Typical damping-off, moderate symptoms in a commercial greenhouse.
(b) Typical damping-off, severe symptoms in a commercial greenhouse.
(c) Roots epidermis easily peeled off @rrow).
(d,e) Colonies of P. palmivoraon PDA after 7 days at 25" C in the dark (d, PP1-1; e, PP3).
(f,) Sporangia formed on V8 juice agar (f, PP1-1; g, PP3).
(h) Sporangiphores formed sympodially on V8 juice agar (PP3).
(i) Chlamydospores formed on V8 juice agar (PP3).
(j) Oospores formed on V8 juice agar after mating between PPF1 and PP3.
Scale bar =20 pm.

63



1013880} ma13 waym suero renxes peonpord (7 odA} Aymonedwo) ‘119900.1V) vLoanupd g pue £4d (8
1013330} mard waym suedro renxas paonpord (1v odA} Lymonedwo) ‘Crooy00.LV) vLoanumd J pue 1-14d (P
“a3erae a1} 9jeOTPT SasajuaTed (9

(s861) sduress (q

(99661) orteqry pue WMIF (6L61) VIO pue Latserd (e

(uounuooun 1) ¢V ABUBURUOpaid

oV v adfy Lmquedwo)

®
(um) sazodsoo Jo sz1g

€1ep ON (€D 0€ x 91 (05D sTe=5'L1
(09) (5'60) 0F x 1C (1'28) §'LE=5'LT () o800 30 o713
Pl x 61 vl xSl (PT1 % L°S1) $'LI—0°01 x £'1¢—0°01 () empisyiue yo o719
snoufSmdury snoufSmdury snoufBmdury snouABmdury BIPIIAYIUE JO VOISO
onreyloIale omeylIsle oey0Ia1e oney0Iale adAL
sued10 x9g
arended ApasireIN aremded ApasireN areqnded ApasireIN arended Apasire]N uoneded
ejep ou 61-L'1 ODrTeT CDoeT1 onerg 1
0v—0C (€€) 0¥-0C @19 05H-00C (1'78) §'L=5 L1
x x x x (um) az18
09-5¢ (5°55) 09—s¢ (6'6¥) 8'€9-0°5E (6775) 8'€8-0°5C
pIoAG ‘prosda aseq peoiq ypm unojiAdqo uniojuiAdqo ssumewos sdeyg
’ o ‘proao ‘prosdiy ‘prosda - proAQ ‘prosdms “950q0[8-proAQ
S > S o) (S'h) () yBus] [201pad
snoonpe) snoonpe) snoonpe) snoonpe) Ayonpe)
eBuerodg
TepodwiAg TepodwiAg Tepodwidg TepodwiAs Sumouerq ssoydoiduesodg
(W33 o{10p)
se—0¢ SH—0¢ win) 9z1s a10dsopAwery)
0°S—00¢ 0°05—0°S€ e e
mnd (3epng) wuoamugvd J QQ JAIN) Jepng nsuas vioaulipd g cdd 1-1dd SONsIIa10BIRYD

voamn d v.1oygy dojdyd 30 suonduosap snotasid ypm Te)s UIOYINos Wogy pawelqo c¢dd pue 1-1dd $91e[ost om) Jo uostredwod feaidojoydioy ‘71 9[qel

64



% 41 . rDNA %8 & (ITS1, 5.8S, ITS2)m & & & 5 O &

BB A&

PP1-1 B # ¥ X O PP3 H # © rDNA © ITS 8 Ik o #H & i 5 %
Wang and White (1997)D tx ZE W K Wi E L 2. T2 b6, M
Mk A V8 ¥ o — 2 R EREE M ET 25C, 10 MK &#%, K
HE RN 200mg B2 A X F 207 T EF EY, -80°C T — HE OB A X
Fe.-80CTWmAL THEB W AKBEALSGEHA W THMERRZEZE
L, CTAB %% f# i (1% CTAB, 100mM Tris-HCI (pH 8.0), 1.4M
NaCl, 20mM EDTA:-pH 8.0, 2% PVP-10, 0.5% 2-4 /b H 7 k =
Z ) — ) )lmL 2% % L C DNA Z M H LEZ. 7 2ok iLs o A
YT I T a — b 24:1)IC KR E MY TN — LTk
Lk Btk , TEIOOuWL & M S ¥ /. Z o 1yl 2 8% & L, 7 7
4 ~ — (ITS!I : TCCGTAGGTGAACCTGCGG , ITS4

TCCTCCGCTTATTGATATGC)% , £ £ 0.2uM, dNTP Mixture
% 0.2mM, Taq DNA Polymerase (Takara Bio Inc, Japan)% 5U &
mAH IO REREEREL, A —FH —WHF ANy T 7 — % 1/10
BNz T2 & % 50uL & L, PCR % FE fii L 7= . KIESEMHEIET, 94C
T 2 Mo B EMEKE, 94C T 0.5 M, 52C T 0.5 M, 72C
T 1o ME 30 47 v, KHBICI2ZCT THaMELRE. B BN
72 % 800bp ® DNAMWr fr o i K & 4 = > 7/ ~ 7 v F U v F ¥ % N
Y(BRHICIR E L TR L 2. o BEE o M KRS X BLAST & ff o

T GenBank ® 7 4 7 5 UV — CHREM®EBERZIT » .

A BRER

65



fli L 7= PPI1-1 B ¥k © rDNA f8 4 o # & i %) 13, DDBIJ 2 % &
S T W b P, palmivora(GU992938) & , PP3 X P

palmivora(HQ237481)D Mg L B % & © B L E A 100% T & » 7= .

% 5 E. FE
M RIE R EZ 2 L2 FU U Z NS S PPL-1 K
EPP3IE K AEZANY P U U ERICHEMRELLLE S, BIF#ER

FIH .28, EKLEDLIR

b
=

2 EZ TR O L RN o .

S bZ, EEK L IFTEMEE L

T
et

OB E O N o BE S e 2oL

mH ., Ko MEKZRKTH D

(Y
N

A5 I S R SRS B

EEE O AR 2 Bl R L

(\"r

&L Z A, PPLl-1 W #k & PP3 H
M, &b ICBE®HR DO P palmivora & A& % 3+ 5 8N % D o =
(Stamps 1985 ; Erwin and Ribeiro 1996b). PP1-1 H # & PP3
ik, EEF O OMOEIRXERELR LTS DN EWVR LD
nrn, BmEEZRLLS T L5 P.opalmivora © K #F M WK ICHE KM T
ZN b N D A e v & b (Brasier and Griffin
1979), 4 Bff & 4L 72 PP1-1 1 # & PP3 W K 2 W ¥ L b P. palmivora
(E.J. Butler) E.J. Butler & R & L 7= .

X 5 1, PP1-1 @ ¥, PP3 @ ¥k © rDNA 8 # (ITS1, 5.8S, ITS2)
O O S (9 800bp)iX, DDBI IZ B & & T W 5 P. palmivora
E o ER Y o ELE N 1006TH Y, B KX DETEEEMNIT
SR /AN = S (VD e

P. palmivora I3, EWN CTIF 17 HoOEM (A F Yo, v

A, A A, X, XY, ANy, zax ¥, a3
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v, b Uy ¥y, XV IUFT, T 4xr~<, FUT L, RNAF
v T, RN AT, RN T AN F, T2y AHE, v A —)
O IFEEELTCOHREND DD (BEEYERY — v N7
1997), » U h U U X TOHRAEFEHTARBREDNENISTHD TT
b H b, KW E ALY MU U X PG (F A 0 Phytophthora
blight of southern star)& @ 4 L 7= . PP1-1H #% & PP3 H & 1% &
(X EWEWR Y — v N2 7 T MAFF242759, 242760 & L T % it %
B L, A xX™H CTH L ML - rDNA fEH I o # & f % 1, DDBJ
/ EMBL / Gen Bank IZ = 1 £ AB619795, AB619796 & L T %
gk L 7. ek, 2008 T MmN | T P.citrophthora I X % W
DR ENER SN, EES (2002)IC X v EE BN ®E N SN

< w5 .

F28H. EFEOEFTEER

BB A&

PDA F # ¥ # T 25C, W B &K F T 7 B M AENH#ELL
PP1-1 B ¥, PP3 W ¥k © @ & © A & & 2z HE & 6mm ® = /b 7 &R
— 7 CTHbLBHE , BER 9emOAER T 7 2 F v v —LHNOD
PDA F R £ # o F o ~ @& K L . EH LI 5C, 10C, 15C,
20C, 25C, 30C, 35CB L L 40Co M B LM FTItB L, 7
B #@®%, BHEFEOERZ2MHAEL, 1 BHYZY O@#FKEKOD
¥ (mm)z B H L2, ok, RBE T 1L EAITY, & CoiEERK

v vy — v 3 fE el Lo
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A BRER

PDA £: Hi F T ® PP1-1 EH ¥ O H X O A& BFIXT, 10~30C T#H O
S5, PP3E M OB R OAEFIXT, 15~30C T#H D NTT-. PPI1-1

BBk, PP HE K & L ICHEIRIXZ 25~30CHHiFr ThH B L& E 26N

(Fig. 8).

@m@==PP] .1
7 vees
vesaes PP3 K: "..,s\

Expansion ofthe colony (mm/day)
S
o

(V.

5 10 15 20 25 30 3

Temperature (C)

Figure 8. Expansion of the colony (mm/day) of isolates PP1-1 and PP3 at various temperature on PDA.
Vertical bar indicates StandardError (SE) of themean

FEIH . EFE OK WX

+ B 5 EH B Phytophthora B W % i 2 THR WM + % F & 1%,
Zentmyer et al. (1960)2 7 A & F # & § P. cinnamomi |2 D \ T
T - 72 £ B <, H (1968)2 P. melonis = P. nicotianae var.
parasitica Z L b M X ST 5 HEIC OV TR LE®RS
N H BN, P U EXEREORMBIZOW TEBRMNSHRTW
MWW, AR CTCEEE P oMLY YU X EREE R RMNICKRMH

T o Gk R AL
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£ 1H. ##EagLt#EERAHR

PPI1-1 M B X X®PPIEMHEZMALAZ. BEBEFEHRHMLIZoW

NN

I
O

T, Bl HE LA WEYY IR L FEFIE 7 .

‘/C‘\
7T A F vy v vy — LD V8 Y a— X E

b

B o~ & gt R E
e BM L, 25C, B ESLSMHE T T 7~12 B Mg ELZH®, =

W o H ¥ oY 7= 5 38 1 i

K
it
;_H

1~3 H M & W T D O BB X

N

7. vy — L ~PWHEHAKZE 1OmL §©F o5 E L, ABmWHEL - %E

TH # % s T2

[y
e
3]
o

v, BEFOSBEWEEERL L. S

b2 ,5C T 1 K [ #

T
-

TEEF D 5 D5

-
iy

+ &+ o &

, ¥ E 7! Thoma EKDS I

e

WIR L L. ek, &I

m
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R G E & %

3

VW TS

&R

WR R oo EE 7 O

Y
(\‘(./
P’

W E F R E x5

;[ R

5 2H. BRE B OB

Elll.l

1. LY PO EREZHRNTRTERORE

HEBR A K

Ferrin and Mitchell(1986)IC X % % /& O E B B MBI T
T b U EEFEHOREEERALAL., T b, HAYME
WML 7= 0.3%% K i (Rifampicin 10pug/mL, Pimaricin 10pg/mL,
Ampicillin 250ug/mL, Hymexazol 50ug/mL ¥ 1 )200mL ~ , iff &
F D S EE A 1.0x10*fH /mL I FE L, 5CT 1 BMHE®ET DS
Xy WEETF EMHE S PP3HE K& PPL-1H Kk O E TG
Wikt ImL$ 2z, EHBLEL. Znbo®EKXKKEZR

W © Phytophthora J& BW ® R 55 #f PBNRH (Erwin and Ribeiro
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1996a), PsVPP-BH (Papavizas et al. 1981), PBNC (Erwin and
Ribeiro 1996a)L , % B ®» PDA B # £ 2 ImL ¥ 2 F L T =
g -V B T®HBIKL, 30C, BMELXEMHETFTTEELEL. 5 B %I,

B L 2EREOR£E 23528 Lbic, B&EoORREZEZHE

Bt

L7, £EHHE s 3o 7L — ka2 FHw7-.

A BRER

PBNRH £ #1 E T X, PP1-1 B £ o B # 1T B L 7= PP3

BB
¥

T B L 7y o> 72, PsVPP-BH B Mt TIiX 2 B E b ICHE#E N W
HLER, HEOERICEIEWRAE LI HEHE®Z L, EFHHA
B I T D DN HEEECTH o7/, PBNC B # ik 2 H

B & b H B L 72 2 o 72 (Table 13).

Table 13. The number of colony formed on a selective media previously reported

Isolates PBNRH PsVPP-BH PBNC PDA
PPI-1 9.0£0.6Y 13.7+2.2% 0+0 8.0+0
PP3 0+0 1171 2° 0+0 15.0£1.7

a) Mean mumber of colony by each plate + SE
b) It was dif ficult to identify thePhy tophthora sp. by the form of colony

2. PBENRHig b O i A M EOEENEREOLE &FTICR

ESCNE A

HEBR A K

B £ 9cm © 7 7 A F v 7 ¥y — LTk L7 PBNRH # #t,
PBNRH 7 & Neomycin sulfate (100ppm)%& fg \ 7= £ #1, PBNRH
7 b Rifampicin (90ppm) % [ W 7= £ 1 o & ~, V8 ¥ =2 — X %

KEM T 25C, B R L T T 7HMEBE®R, HXoY - 5EWN
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B L T 3 A M AT ® LA PPI-1 HMPB L PPIHEMKOHEEOD
Jd #% &2, B 3mm © 2 b 7 R — 7 TH b W T H& o F oz
AR L. 25C, BESFHFETIC7THEMBELZZ, BHEORER
EEREZFHW L CEBHMHEAERD, | BYE D OHKMERZH
H L., £l >&x 3o 7L — 8% HHWI7E.

el L 2 2 ¥ & & PBNRH ; #f 7» 5 Neomycin sulfate & Bg W

pil

72 ¥ o BT Hh K< A F L L. — F,PBNRHE&E H »» & Rifampicin

BV B BT oo

BB

koo A F X, Rifampicin & B 2 72 » B

E[H % T & o /= (Table 14).

Table 14. Effect of antibiotics on expansion of the colony

Medwum
Isolate s
PBNRH PBNRH-neomycin sulfate® PBNRH-nifanpicin )
PPI-1 3.9£0.1° 10,440 2 45406
PP3 2.0+0.3 7.8+£0.0 2.2+0.1

a) The medmm except neomycin sulfate from PBNRH
b) The medmm except rifampicin from PBNRH
¢) Expansion of the colony (mm/day) of 1iolates PP1-1 and PP3 at various medmm + SE

3. PBNRH & # dh ® Neomycin sulfate ;8 E O &

auh
Pl

HEBR A K

PBNRH £ #f ## & Neomycin sulfate ® ## & % 20, 40, 60, 80ppm
itk £ L 7=~ PBNRH K #i &, %t B © PDA & M %2 H & 9cm © 7 7
A F v 7 vy —LiZHhELL.ELE 4dmm O 2L J RN — T T bH
W THEH#ET 27 ZFEKLEZZ ELSIE, KAE DO 2. PBNRH

B o AEYE OB EREOLEFTICEEFT T EELRKIC
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1T - 7= .

A BRER

PBNRHM M £ T ix i L2 2B Mk & b ICH A DM EN AL

(\‘@

7272 L, PBNRH & H F i & £ 1L 5 Neomycin sulfate @ J§ &
Ao60ppm LU 272 5 L, PP3I W KK O EAME TR IEH I L

(Table 15).

Table 15. Effect of concentration of neomycin sulfate on expansion of the colony

Concentration of neomycm sulfate in PBNRH"

Isolates PDA
20ppm 40ppm 60ppm 80ppm 100ppm

PPI-1 8.6+0. 0 9.3£0.4 6.7+0.1 8.1£0.2 6.0+1.0 9.9£0.2

PP3 8.3£0.3 7.8+0.0 3.2+¢0.2 4 0+0.3 4.1+£0.6 8.8+0.1

a) Reference concentration = 100ppm

b) Expansion of the colony (mm/day) of isolates PP1-1 and PP3 on various medium + SE

£ 3IE®E. T EHISOREE

1. Y b D8 EREZITEMMDLCEERIEYT 5275 &

AR A&

3

B & F 2 o 1. v U b o U X %R EZ &N R o3
E LA BRI L 2 PPI-1 E B & PP3 HE K O WEE BB K L,

200mL @ 0.3%% Kk ~*h T 1mL Wz, & & EBE¥EEIFt®

o

X — N o FE M BE Y B RL 2 ERE L E (K e R T)E
50g o % 72 . 150rpm,30 MR & 5 L TH LML T EEEK
ImL % , Neomycin sulfate # 0, 20, 40, 60, 80ppm (C tk & L 7=

PBNRHE H 2# 5 L - E &£ 9cm D ¥ 53 A F v 7 ¥ ¥ — L ~ ImL

T oW FTLT®BEHELEZ. 255C, B R L F oE®E L, 3 H#%IC
HB L2 EWEOOBEEH2FHNT 2 &80 ICHFEDERELZ B &
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L. £EE#HmELIC3IK 7L —F%E2HWTRE.

ESRRED

(B

+ 8 22 5 X, PBNRH £ H " ® Neomycin sulfate @ & & |
K EWREOAFEIR DL NN, EHREUNSOKRKE DL H B
L, Mg LE-EEEIES LEZENL, BEWHEOREKRZHN

T 5 Z L xR ¥ T H o 7= (Table 16).

Table 16. Number of colony isolated by non-steirle soil added zoospores of P. palmivora

Concentration of neomycmn sulfate in PBNRH"

Isolate
Oppm 20ppm 40ppm 60ppm 80ppm 100ppm
PPI1-1 NP NC NC NC NC NC
PP3 NC NC NC NC NC NC

a) Reference concentration = 100ppm
b) Colony of fungi except of Phy fophthora sp. adjacent it and uncountable

2. WmiIRZE DB

Elll_l

Elll_l

(1) LY b s ERBOREREOR

BB A&

FE(1968)D % W W i R 5 2 & F ., LU b U U X ERHEORK
HoF B x2ma L7 . 1.0x10° /mLIC 3% L 7~PP3F & o 8 £ + 0
OB B WK A2, SC CIRME®HET D LI X lEETFE KRB S E,
100mLE © # 7 A E — A — ~50mL$ >4 E L. £ 0 H ~,
121C T605 M @ EWBE L T, +olcwmE L ELEE L E(KAIR
ot yx 20gW M L, BB D F CHBEL T, & HEEKBIK
zAfE®R L. R EL T, EEFEBE®BIKO DD IZ W E K~

o BEE +EEEEBEELEZD O E R W
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U B X OXITKEBKTHE>EZ%, KAERT %2 5mm B

gy Y, VU bFUUHEREERE M (Neomycin sulfate O

N

T
F R

40ppm I Z ¥ L 7= PBNRH 5 # , ML T, tc £ PBNRH 5 1)

L. 25C, B RXMHFTIC4AMBHER, BXRKYTO

™

B LT 2HME®EL, #EFo0>z2BlkSHETHrLHEM
%

g =
Bt

T o 7= .

E’I!ILI

B B R

B9 TE o 0 FWREORBERIZT, VU YU XE LRI &
M Wiz b o T 100%, ¥ =2 U TIEF¥EHT 66.7%, L E T
0% T H o 7. B, B LtE» DT, BHEEXIHRHE SN 2 H»

72 (Table 17).
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Table 17. Selection of the plant further adapted for a trap method

Steirle soil which added P. palmivora Steirle soil
Capture plant Replication Numberof  Number of Detection rate” Replication Numberof  Numberof  Detection rate”
the test  the capture” (%) the test  the capture” (%)
1 3 3 100 1 3 0 0
Southern ster 2 3 3 100 2 3 0 0
Mean 3 3 100 3 0 0
1 3 3 100 1 3 0 0
Apple 2 3 3 100 2 3 0 0
Mean 3 3 100 3 0 0
1 3 3 100 1 3 0 0
Cucumber 2 3 1 33.3 2 3 0 0
Mean 3 2 66.7 3 0 0
1 3 0 0 1 3 0 0
Lemon 2 3 0 0 2 3 0 0
Mean 3 0 0 3 0 0

a) Number of detected P. palmivora
b) Detection rate of P. palmivora

(2) E R EBORHERBRRAEHKEOAE
OERBEBEFTRETEODHER

A B A&
oA R R ERE RN o &EME S NS HERLT 121C,
60 /v Ml m EWE L T HolemELAELKAMKM &, RABE»L

B B L 7= L TWwWZ2 WIFERBEBLEE, BXOEMEBERZER
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oo vy
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U AR E S o bR OR A M o2 %o b
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7 v — EIWZ IR, PP3 H M o E T BB K mox

A
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N b ¥y — R ML T, %R+ EAEERL . R

B
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WO WEEFET L LT, EHEP O BEETREEE 1.0x10°
/g, 1.0x10° ff /g, 1.0x10" M /g, 1.0x10° {8 /g, 1.0x10" ' {# /g

B L O 1.0x10 > /g iz L 7= .
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B )l ko K5 R LA, ERf 12cem 0B AR Y R v bIT 1
ko FE L, HBEICERE 60 A% oL Y by U X GHE Y 2T
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S ¥, WEETFEEN 1.0x10° /g o F P+ I E 2

eV b U E T, AT 31 B %I IT A RN RE L,

1028 /g X O 1.0x10" il /g 75 Y + B (2 2 721U b

20X, B 31 BB ICEERWERSZEZNLZE N 73.3, 53.3 & 7
1.0x10° fil /g L F TREREIBRE ST, BKLAHEDL
™ o> 7o (Table 18).

WE +tEdhA ko Et+tE» S EF, VI b U ZO
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&, tH B DO Pyihium B E N HE S N, EE @ O KRN K

BB

>

BB

FZzHH w25 Z & T Pythium &

'’ = B <

(Y
e

NTE, LB ol ETFRENS 1.0x10° H /g
BE T M AR TH o =N ,1.0x10° H /g D W E TIX Rhizopus
D NI KV, FHWMARETH o . £, 1.0x10> H /g U
WE T, M@ CEROBEERSALSLREZ. 1.0x10!

LT TR EMRBIEIMRBS T, EWR L AEDLDILRDN-

(Table 19).

E54

1

5

By b R L ko EE R ES S, A
TREALY P U E LY TR E BT 10100 H /g D5
Mo b WA S M X U7 (Table 20). B [l 3 <X, /v U b

Tk 1.0x10° /g L Eo B RS, U T RERNNFT

OX10° /g © 75 % + B » 5 EHE S HRME S L (Table 20).

oy ey by U2 e Wy TR L ZIE SN, B R
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Table 20. Detection of P. palmivora from soil of southern star fields added zoospores of P. palmivora by a trap method

Concentrations of Detection rate of P. palmivora by a trap method®
Green house zoospores i soil
(number/g) Southern star Apple
1.0x10°%/g 5/5 1/5
1.0x10%g 0/5 0/5
1.0x10%g 0/5 0/5
A 1.0x10%g 0/5 0/5
1.0x107Yg 0/5 0/5
1.0x10%/g 0/5 0/
Control 0/5 0/5
1.0x10%g 4/5 3/5
1.0x10%g 1/5 0/5
1.0x10"/g 0/5 0/5
B 1.0x10%g 0/5 0/
1.0x107Yg 0/5 0/5
1.0x107/g 0/5 0/5
Control 0/5 0/5

a) Number of the capture / All number of the test
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O FTHE G S BEHR LT 121C, 60 M®mEREL T+ o
F L 2K 8K =% H w7z,

HBRE

R D N b Wb BRIl AT o RS R E
R, EXfMHTTF ALY PO U ZITEROELEDRBD LN
72 (Table 21). W% B TIiX, UV r a2 RW HF 28w THELEZSE
e by U X EHWTHEBLESSOBKRBERIZTIZEALERE

CTdHorE»N, ALCOBYE X, VU b U X ZHWTHIEL

7L X oMW E N E N5 - (Table 21).

Table 21. The detection of P. palmivora by a trap method from contaminated soil of southern star fields, and occurrence of Phytophthora blight

Detection rate® Occurrence of Phytophthora blight
14 day after planting 31 day
Green house Number of
Southern star Apple the test Incidence . ) Incidence .
%) Severity %) Severity
A 9/10 5/10 10 90.0 90.0 100 100
B 5/10 6/10 10 10.0 6.7 50.0 50.0
c 10/10 1/10 10 90.0 90.0 100 100
Control 0/10 0/10 10 0 0 0 0
a,b) See Table 18. for details

Phytophthoral® W ® - 2 7~ & o f WX, F & L T H#1E L =
Wik 2220 F BENHWDLH R T W 5 (Zentmyer et al.
1960 ; k£ 1968 ; Papavizas et al. 1981 ; Ferrin and Mitchell 1986 ;
Erwin and Ribeiro 1996a). fi £ ¥E X, B W & T 5 EH & = R A I
il TELZARTELTNDLIN, EEORTIEHESES > TWDH.—F,

BRME OFG WEMHEHN T EEPLEEEHEZHRME T S IE
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3. BEBMRZEAT IREAHOEK

AR A&

R EH T, THIROFEMABRICE W T BRMIOOE & L,

W ENRELLNLREDo>TF-BEXK OB, Table 231257 L 72 10% %

AW, #E1F, E£7.5cmD KRN VIV == F L ooKRy FhTHEFESH L

e

I~ 1TEH oL U N7 U Z O TICHEEFO I BEIK
H -V SsmLT o ¥ EL L. KA WE T, BREIAE %I, ool

REICAHARLEASEEAN ETZITRE K (BELEX) 2486 Kk

il

100mL$ S X L, LEBEIIZTHV I ABRENTEHERL L. &L
X & 6 9k & fit & L 7= .

AT R 28 B RICATYW, WE 2. PR EA T D KA A
AR B L RO, BB KE, BWHER IO BRME R G L

EITE HE AR B E L.

gﬁ
i

H R

R L 108D B, vEXFY =X FTNYH LT A
e AL KMHE BT XA E TR KMAITENE N
B i 100 & @m W R E R LE. Z oM oIEHFICO WY T, B
RPN T EALER N o . B, WT o AL KFE

B B AL o 7= (Table 23).
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Table 23. Curative effects of several fungicides agamst Phytophthora blight of southern star

Disease

Protective
Fungicide Dosage forms® Dilution meidence Seventyb) value? Phytotoxxcityd)
%)

Cymoxanil (60.0%) *Benthiavalicarb-isopropyl (10.0%) WDG 2,000 0 0 100
Mancozeb (55.0%) + Metalaxyl (10.0%) WP 1,000 0 0 100
Procymidone (15.0%) + Mancozeb (50.0%) WP 600 77.8 778 4.5
Fosethyl-alummum (80.0%) WP 800 88.9 85.2 0
Iminoctadine Albesilate (10.0%) - Mancozeb (55.0%) WP 500 100 92.6 0
Mancozeb (75.0%) WP 600 100 100 0
Smmeconazole (2.4%) + Mancozeb (65.0%) WP 800 100 100 0
Polycarbamate (85.0%) WP 300 100 100 0
Dimethomorph (15.0%) -+ Copper oxychloride (58.8% ; Copper (35.0%)) WP 400 88.9 88.9 0
Fluazinam (50.0%) WP 100 100 100 0
Distilled Water (Control) 88.9 81.5

ab, c, d) See Table 22. for details
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i S T AF v ML —H 013~ 15T OB ME L, &M%

T 7 A =ERNTEERLE. B, BM14, 28H % 1T b K KA
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HAEIFXBM 77T AKRICITY, RE 2. THORZ AT 5K E A
ARl RLBR & RORRIC, ERK R, BHE R IO ERMEREMGL

EITE HE AR B E L.

HERER
vE XY= o R F T NY H AT A4 T a KA D3

B o A Tix, 3, 5, TL/m T HEE AT LB EBRAMM100E &

N, IL/m° T BRMI1.4 08 588 Ch o

(\‘@

h B A= xR L
1| o84 i, 3,5, TL/m>THEHEXEEIT S &0 KMS9.5
90.5L W B I T 6 DX N A b, IL/m>TIE B % £ N IK» o

HEICO W TIE, 5, TL/m’ T3EEE EIT O & A FRE D A

~ kB T7 - A H T X MAKRA IO W T, 3ELHE O
TUx, 3, 5, 7L/m’ T#EEZIT O LB BRM 96.7~ 100 & @& W
R xR LM, IL/m> TIiE, BB 77.3 %% %% % Tb
.1 W\ E T, 3, 5, 7L/m> TH#EEAIT O LB 54.6
90.9 WM P ICE B D& E N AL N, IL/m”> TE, &&AEHRK
A @BOoLNR»rol. WTF oo LA EEITRD L RN

72 (Table 24).
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Table 24. Effect of the number of using time and quantity of fungicide on the development of Phytophthora blight of southern star

. Disease :
Fungicide Dosage forms®  Dilution :?jszugmﬁt;z Quantlt(YLf;ifl)mglcxde mci(od/i;lce Severity” p?:f:::]e Phytotoxicity”
1 66.7 62.2 33.3
1 3 46.7 37.8 59.5
5 133 8.9 90.5
Cymoxanil (60.0%) 7 26.7 20.0 78.6
Benthiavalicarb-isopropyl (10.0%) WDG 2,000 1 26.7 26.7 71.4
3 3 0 0 100 -
5 0 0 100 +
7 0 0 100 +
Distilled Water (Control) 93.3 93.3
1 78.6 66.7 9.0
1 3 21.4 19.0 74.1
5 385 333 54.6
Mancozeb (64.0%) * 7 20.0 6.7 90.9
Metalaxyl (3.8%) WP 1,000 1 28.6 16.7 71.3
3 3 7.1 24 96.7
5 0 0 100
7 0 0 100
Distilled Water (Control) 73.3 73.3

ab, ¢, d) See Table 22. for details

£ 2EH. T EHEBEBZXEOR

Elll_l

1. 2R B 5

mam R EESROBREEHE Y —HNOE =Ny R (HH
192m?, BEE K G MK +, EHCLHYTRB % E L 7-. KB ML
TR0 F B TERBEGREEBEYS L L

PP3 W #k &% V8 ¥ = — A % K ¥ M H M T 25C, W B EFMH T T
44 A M E R EH®R, BERHE ToO=ETSAMESRL-ZHEEZ
WEAKCREL, LT BEEZ 1x10° /mL I #H %L LK
W s ER LE. ZThHhZEaHEHRK27cm O 2 A K Y K vy b~ 2 KT

O 2 AT e ERE 192 B % oY by U X (EXE 40~ 50cm)D Bk

T~y R oy b %2 50mL $ oo P E M L 2. BM %I 15 B[
T AERNTEHEL, EHFOFREITLITIMHEDNALDLNDL E TR
W EE .2 Nb D 40K vy PO bEAEBRAFBE L ELICHEHL 2@
~R ML, RS LE L.
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2. HE®SE
NN Y Py U R Y 27 T — 0T Y, BE T A K E L
727 128 "k /L b L A ICHMEL, W7 2A=EHNT 19~65H M BF WL

TH+ EFE 2T ARAE 2K BEBBR LZH 288 15cm, &/ 15cm D

b

4 F M 2 CREM L . & (x o A )X CDU #H & B o
S555(N:P:K=15:15:15, F v Y JH JE £ )& 120kg/10a ® & & T fii M

L, oOofho FEEFTHEIZO T ITEFEITE L -.

3. T ECAEKHORER K

b A ICE D2 EHEHEHFEICO W TIE, £V A v b BB A
(98.0%)& 7 m v B 7 U » < A KA (99.5%)% fi & L 72 .

2 Ay b oKy ok Al 1 30kg/10ad B A T — 2 BAMmoL, T E
B (Z £, Honda)x l W TH T 25cmE T + 8 LR fn L
. 7z marve sz Uy AEXRAZ, FPHEAZEZH W TCIRY 20
3mL% , 30cmT B CTH F 15cmic & A L 7= .

W oMo W T, LAHERBITEDIC 0.05mm JE O K Y
= F Loy vy —hMTHEL, AU F L —bFomiEKE T

LRIV =zF L or ¥y P THEL TS AVEL L.

4. T EE T HEONLEA X
7 A, FhlLlExzH - EHWETEZRETHZEEIT oL

B

7 A~ & HWw i+ EooC W oo L E X, 5 A (2002)1 X B A
Myl U, ¥+ bbb, 7 2~ % 1t/10ad B & T X ~5

— ML, /N E K (I £ ®, Honda)Zz H W TH T /K 25cm
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FCTCOLELELEEMLEZ., ELbIE#EKT =2 — 7 (=N =7 81—,
MKVEFEF VYU — A)Z2 & &L, 0.05mm/EoOKRIU = F L v — | T
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F CH¥EE L 2.
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!

T&D CORPORATION)% g% & L CTH E # @& L 7=. & ¥ — 13 %
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Bl L B
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b HE B L. EF T @E AT B KL L.

[Ff %1 0: | &, 1: XEOBE, 2: &2 F 0O F@M, 3: Kk

S
5
e

= Z(FE B B N ORR Ko< fs By / (G & BR o x3)x100

6. TR HEHEHR

W1 CE YAy PBRRAL 7 rE 7Y L AKAICK
L E S AR LE, B 2 ClxF 7 A~ 0.7% ¥ /J — LT X5
ToBE R i oE L E, B3 TCIEEER O XY YAy MR AlIC K
5B ARLE AL VI A B LY 0.5%= % ) — LTk
Lk HEE T E L AT o TR ERE R L

(1) A B 1
BB A

1 X 8.3m” (1.5mx5.5m)& L, 2 K # TIAF » 7= . &M &K &K i1x 1
XY 720 1208 & L 7. 20084 7 H 25 H (&M 24 H @i )T BE 57
TEK AMARRLAEZERL, 7TH®%® 8H 1 H((EHM 17 H AI)IZ B
By —hMEBRELL. £V Ay FBRALHEKXITOWTIE 8/
4 B (E HE 14 AAT)YE 8 H 6 A (EHM 12 B #i)yo 2 1, # 2 1 v T
HE L, P AKETEITo7. 2oy s vy uEAOLARK
oW TiE, BHEICKX 2 VA% FITbARe»o . EHMIT 8AH
18 HIZAT VW ,2009 % 2 4 9H (EM 175 H %) & &® 7H 30 H (&
i 349 A % H)ic , MO S E HFEIZHKE > TERHOEKIZ D WT

AL .
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A oy F R Al XK o E O kS E BRI O16.1%, K E
o R X, K& 51.6C, 1K 25.6C, ¥ ¥ 39.6C, 7 v ¥
70 v UERABK oL RO Ky E &I 15.3%, #HEFR O

IR o, 52.1C, ® 1K 25.7C, ¥ ¥ 39.2C CTH » 7= .

B
I

2 Ay b ofy kL Al A BRI o B OBR A OIX 91.1 & 2 RO | o 2
— 5, zmrr s Uy v EAITKBE®DRKREDDS TR, FY
T 5 L BBk 61.8 & A2 v, ¥V A v bR Al L X L M LT
RN L o T o B XIS EF AL N R D o

(Table 25).
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EEl- T~
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I To 7. EMEIX 8 A 6 BT v, 10 H 4 A (E M 59 B % )i Al

oo B 1 L ORI A L.

HEBRER
7 A~ EH Wi EEECIHEHEXKOEET MBI, K&

51.3C, ® & 24.0C, ¥ ¥ 35.1C, 0.7%=~ % /J — )L |2 & 5 + &

pu

THERXRIIES 55.1C, %MK 22.8C, ¥ ¥ 35.8C TdH » 7= .
T A~ EHAWVwWEt+LERETOHEERX I, BASMEAEELT TIHEIF N
R oo, 0.7% % ) — )i kX 5 +8E WM z=KXKIT, B

B ffi 95.4 & 2 BN E 2 o 0 T oo X 2 3K

i

ix A b h

720 o 72 (Table 26).
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T o2, A ToME X THEEIITRLLNR Do 72 (Table 27).
e, HHESG AR ZEREBL VWO, KARABEToORXKY

D O AEKIT 2052 & T B0 E N D o .
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Table 28. Black lesions occurred on okra pods following moculation with metabolic products

. Total number number of okra pods each degree of black lesions”
Inoculation

(okra pods) 4+ 4+ + _

Susaki 1 5 5 0 0

Control® 4 0 1 3

a) ++: Almost surface of okra pod was covered with black lesions ; +: A little surface of okra pod was covered with black lesions ; -: no symptom
b) Okra pods were sprayed with Richards medium
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Figure 10a.Effect of temperature onthe expansion of the colony of isolate Susakil on PDA.
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Figure 11. Effect oftemperature on the development ofblacklesions on okrapods followinginoculation

with conidial suspensions

Disease severitywas investigated on 2 days after inoculation and calculated b y the following formmla:
Z (disease index X mumber of okra pods)/ (total mumber of okra podx 2) x 100

The disease index (0—2) was determined by the area of black lesions on the surface of okra pods

(0, no s ymptoms; 1, less than 50%; 2, over 50%)
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B b 7o o 72 (Fig. 12).

Disease severity
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Figure 12. Effect oftemperature on the development of black lesions on okrapods followinginoculation

with metabolic products

Disease severitywas investigated on 2 days after inoculation and calculated b y the following formmla:
2 (dsease index X mumber of okra pods)/ (total mumber of okra podx 2) X 100

The disease index (0—2) was determined b y the area of black lesions on the suiface of okra pods

(0, no s ymptoms; 1, less than 50%,; 2, over 50%)
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200mL / min T# R)ICHBELERFRE 82LDO 7 7 U L F ¥
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T EAT W, FLE Ko E vy — b e L, 1 I
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Table 29. Gas concentration of each treatment

Gas concentration

Treatment
0, CO,
Low0O,-NonCO, 2% 0%
NonO,-HighCO, 0% 20%
HighCO, 20% 20%
Low0O,-HighCO, 2% 20%
0%
Atmosphere 21% (0.04%)

w3 X, NonO,-HighCO, &£/ & TF L < Ml &0 7%

“%ﬁa
N, ft o A BR B T IXEFEERN 90% UL ETH o = (Fig. 13). 7

B, AABRELMRELEF v o A=WV ML, K& HIC#
B %5 & NonO,-HighCO, & F THMHl & h 7= 5 & 713 % 3% L
E(F — % B ).

100

80

(=)
o

Germinating rate (%)
5

N
o

0 ' [ 1 T ' '
LowO,-NonCO, NonO,-HighCO, HighCO, LowO,-HighCO, Atmosphere

Figure 13. Effect of gas concentration on theisolate 'Susaki 1' germination of conidia

% 2H. BABRICREITI EE
AR A&

PDA Y #k £ # T ®mj B # L 7= Susaki 1 B o B # o J8 & 6
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Z O 6mm O =3 L Z KR — 5 TH b Hox, B 9cm O &

7 A F v 7 vy — L N O PDA Y M H o Fod ~ &K L -

i

Table 2 2/ L 7= 5 Y O R B B L 2T oy N —

W AN, 20C o B B &4 Tl 7 HBEMEHE®ELEZE, AEOHR

CE A AEEMAE L, 1 HY 20 o @ #EW K(mm)Z B H L = .
kB, RBRIT 1IEfTVYW, & ToRERXIZY ¥ — L 3 K % it
L. 2o0o#%, 2O KKSEFMH TFTIcB LT 20 MBEB®ZE L,

Mo
S

il & R W & B % L .

A BRER

NonO,-HighCO, & & T T, T &2 < E L AR o .

}k{\

LowO,-HighCO, &£/ T TiXx, KA &EMH IV b AEICHK DM

M Hl & 7. HighCO, £/ To WAk oM ENIEH S h 22,

KK &M EoMIcAHBEEZEIT AL N D> - (Fig. 14). 72 8B,
ZBREERABELEF v N —=206HBYVHEHLTRKRKTIZHRET

&, NonO,-HighCO, & F CT#i#l & h 7= Rl E L (7

NS
i
=

).
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Figure 14. Effect of temperature on the expansion ofthe colony ofisolate 'Susaki 1"

£ 3IE. RHEROREICRRE T EE

1. %5 F 0 # &

ﬂ’I!ILI

B A &
Susaki 1 B B, Yamada 804 B ¥ , Yamada 811 H ¥ © %

AR R 2 SR~ E L2 t%, Table 29 (12 /r L 72 5 @ Y

O HAREICHELZTF vy N —RHNICAR, 20D B B & F
T EE L& kB, WHEKEEZLEILIRENREL L.
HBRIXT 1 EAITY, F0HFICH X, &L B3 585 F oL 2. 3
H#gE ICEBE OB AERLZAELEZ. AEFEIRESE 2 85 F 3
H Iy A FoERBICE L. 72, Fvy o N —HEHEICRERRD

wAE OR®EE R RTICLEIDDCHEL .

A BRER

L

I

AT WO 2 E &< ® X, NonO,-HighCO, & £ F T

4 BB E R N AT F, ®IC LowO,-HighCO, &M F T 2 K
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O ENIHE S . LowO,-NonCO, & & HighCO, & F T

E, BHEIER OB ETWMHE SR 2 o 2 (Fig. 15). L » L, %

O — 5 T NonO,-HighCO, £ FT TlX &< RICER RO REAENR

o)

Disease severity

I

SN 4V
100 BSusakil
[ ] OYamada804
80

OC ontrol (Distilled Water)

N ==l s

LowO,-NonCO, NonO,-HighCO, HighCO, LowO,-HighCO, Atmosphere

Figure 15. Effect of gas concentration onthe developm ent of black lesions on okra podsfollowing inoculation

with conidial suspensions

Disease severitywas investigated on 3 days after inoculation and calculated b y the following formmla:

X (disease index X mumber of okrapods)/ (total mumber of okra podx 2) x 100.

The disease index (0—2) was determined by the area of black lesions on the suiface of okra pods (0, nos ymmio; 1, les s than 50%; 2, over 50%).

2. BE B RO BRE

o R A K
Susaki | B # , Yamada 804 B £ , Yamada 811 H £ @ 5 &
W e X< B o~ FE L - %, Table 29 (2 /8 L 7= # % B B I

L7 F v r N —HNICAR, 2000 K B FMH FTIZFHBEL L.

R

B, W & & # L T\ 7AW Richards K 5 1 (8 5 %8 5 # ) 2

s Rz e L., BRI 1THATYY, £R02HICHE, &

KT s RzezHRA L., 4 RCEREOEARILZMAEL .

' HFEIFRESE 2HFE 3H 1. EFoOoERMICEL L. F 2,

v o N — B EHICE RO EORFESY EREICEDHE L.
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HBRE

NonO,-HighCO, 5§ f T < B 5 E K 8 & < % £ & F
LowO,-HighCO, & F T RHE o ¥ 4&2NIMH & = (Fig. 16). L
™ML ,%Z ® — J5 T NonO,-HighCO, £ F Tz &< FiIt &R o %

S/ S ST SR P (e

100 OSusakil
OYamada3804
80 T BYamada8ll
OC ontrol Richards m edium)
> 60
8
%
% 40 -
it
&
20 -
0

LowO,-NonCO, NonO,-HighCO, HighCO, LowO,-HighCO, Atmosphere

Figure 16. Effect of gas concentration onthe developm ent of black lesions on okra podsfollowing inoculation

with m etabolic products
Disease severitywas investigated on 4 days after inoculation and calculated by the following formmla:
Y (disease index X mumber of okra pods )/ (total mimber of okra podx 2) X 100.
The disease index (0-2) was determinedb y the area of black lesions on the suirface of okra pods
(0, no s ymptoms; 1,less than 50%; 2, over 50%).

£ 4. EE
Couey and Wells (1970)i%, Botrytis B, Rhizopus J& IZ X %

EHhoA4F I ~0EEFIT, BELTAREZEKBZREDL L I

Eﬂf
|

itk FERMFETICHREDZIETHH D LHELTWVWD. 2
T, AFEBHICH T 2BRRET AREOR B ZFHEL KR, K

OB D sy R HF LB R o H I, R R (NonOy) &k T E L
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< IH s s EBNHLN™E RS, £, HighCO, & X

BB

A EZT D DODBEREDS ST 208, 2EFRERFICITEREL LIT IR
W EBRH L MNER o, —FH, 4 TFTREBKREEZELEZIL
B BB E R O % AL, NonO,-HighCO, & F T & # # &
o, W W T LowO,-HighCO, % & T T M & & n 7
NonO,-HighCO, & fF T % J& B © 4 £ F % ¥ XL W % M B & M
<HmHLEZ s, 2o0oFMHFETEFEIRERICHEL LH
JUE o3& B o8 | < oM od oS v, BB E R A E U AR o oW B M
N hHDHEE BT, — 5, LowO,-HighCO, & 2% K E O
AFIWCKIE T E BT, HighCo, & &£ 3 EMR UL TH - - IT b
Db b T, W KT o BBEER O AEREITXHL MICHE R
DV , HighCO, & ff T3 B B E WK T M # & h 2 h - 7. &5 T,
BEREBHKETEELEZILSRLS, 2EFREBRETEEL LA
& [ #% T, NonO,-HighCO, % & T T B #F I M # & n ,
LowO,-HighCO, &M F CT& Ml &+ 722, HighCO, & T T IX

FEAaEMmMmHl SR o, THhDHL O ENDL, BENT IR

N

O E W X A BB E WK O ERE OEWIZIE, W

BB
S
HE

Blemzx, 7 7 &< F2o BN RKRELEEL TW DA EM®
N M . L 2L, &b OB HEEWROREEZTME L L
NonO,-HighCO, & TiX, &< RICHE R MK AL L /. Dan et al.
(1997)iX, MR &M FCTCH K LELE 72 v —0 b %4 LR
BEoMEMEIT XY ) — A, TERNTAFE R, AXLFF —
N, VAF ALY AT 4 KT, 0 HbEBOEELRFRKEITRK

AL EM DO AKX FFE— N, TAFALYRAALT 4 KThHDbLH, =
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X B L EE L CW DB L. Lo T, R SEMHEE R o T W

NonO,-HighCO, & F Tix, &#7 7 o s < RIZbH FA KB R

BT RENEALEATREENE X LN D .

A
i

Lk o R~ DB, NonO,-HighCO, & 1%, %

™

k2 REBRHEH ORLEIMHITINETDL D EBF RLDL N L.

F 4. BELHEEORE
AE UK, S<RER~0OREBHEMEOBERMITT LS, A

el X 2 W &2 & L.

L

£ 1H. REEROREICREFTEE O

ﬂ

2 - s

L ELAHs e L e, #E2K, BE8KXo0 3K 2®&EL

moP OB o W E X E®R &L L, £ K 30 B2 F o &, @& K (Hi

humidity)lZd & < B2 BN 77 4 v v =2 X — X — L — §
=T F Ly AN THEELALZ. FIEBK (Medium humidity)ix
W E % 90% (UL T, 90% RH & R ELH)ICHFE E L A4 v F 2
— Wi, K& K (Low humidity)(Z 8 B 8 % L /2 v A4 ¥ ¥ =
F—HNie, S RE2bPLr—FLicETHELEZ. W ho
H 20C, W R EMHE T T 7THMBRKRLEZ., < REZORE

W ¢ » — Fnr 4 — (CHINO f # , AKX {& ; MR6662, & v ¥
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MR9202, A TR 2 H)T 15 CWMEL L. £k, &<

REM®O B OEAERDMER () ZTIHE»S TH®ETHAEL L.

IrE P o< RAEALZOEBE X, 5EXEIT2MHMME 100 RH T
e L7z, 8 KX 50~90% RH TZE# L F%HiEEIX 86%RH,
il @ X 1X 43~98% RH TZAE & L ¥ HIWEIXT 78% RH T b » 7=
(Table 30).

B/ EEIEXZ, BEXK T 1IAE®Z»LEL, 7TH®ICIE 32%
Elh ook LT, FEBKXKTIE 14%, K8 XK T 12% & K »
> 7= (Fig. 17).

Table 30. Relative humidity of preservation time®
Humudity (% RH)

Treatment

Mean Maximum Minimum
High humidity 100 100 100
Medum humidity 86 50 90
Low humudity 78 43 98

a) We recorded relative humidity around okra pods every 15 minutes

37 —8 High humidity
= Medium humidity

=g Low humidity

Percentage of black lesion area
)

Figure 17. Effect of preservation humidity on the development of black lesions on okrapods
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£ 2H. RHEROREICERBEIBEORE

1. REENRALARHOREICRET EE

E’I!ILI

B A&

«

M R A2 A A 1 HEMHEEXK, 2RH&G&EK, 3HEEZEKXKEBS IO

{1

BEAOABEX ZzHEL, XK 30X 2R L. FELE T TON
LTI o, ¥ bbb, 10RFT Oy FPEEO L, BEA—VHII

AN THEREoOxRETTCEHERLEISLLSEELZ 7COA4 v F a2 XN — X

(@

307 M AN CTHEBZEK T A2%,MEZHRCCME L CTHEHRAN
% 100% RH & L 72 30C D A4 ¥ % = X — X — ([T 20 4 M & » 7.
W% EB  CS REBMOMBEBLRRAL L% ,EIRICKEL .
L EAE B XL 2 A %I L, 2R&ZKXIZT?2H%EB XO3
% icm®EE L. 3 BRXKIE1HE%26 3H%% cHEA 1 H
FToooo B L . ML OB X X W RE=EE (17.1~23.8C) THF R L

.o 4 BRI REXEmO B O ELEBRMBER (N ZWAEL L.

HEBRER

BN om OB R L, AR X DO 2.9%IICH AT 1IEHBEERKT T7.6%,
2 | A5 X T 7.2%, 3 AKX TIE 8.3% & &AL TIE WS
Wb @ ok, MEBBEKRICEZ2EZFTRD LA (Fig.

18).
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in T
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0 1 o) 3

Number of times at dew condensation

Figure 18. Effect of the number of times at dew condensation on the development of black lesions
on okra pods

Means followed by the same letter are not significantly different by SteeDwass test (0. = 0.01, n =30)
Vertical barindicates standard error of the mean.

2. WEORABAMNANARAHROREIZRET T ZE

AR A&

=1
i

M E R OB RO BT, FEE 2HE 1. & RK
NEREOREEICKIT T REEORXBBRICHE L, B &K E XTI I
5

, 2 BB ERXKIT 2B %I, 3% EXIZT3HB%IC 1

pun)
.

N
3

WA B8 AL B L 2. xR L L T ELMKE®RIT, £&#KXK 30Kz K
L7z, 4B REXmo B o B AEmDBER(%EZMAEL L.

O om O R IX, EBAOAHEX DO 4.6%I2H T 1 H#HEKXT 8.8%,
2 B X T 10.1% & @ o7 N, 38 #%K Tl 5.3% & M 0 H

& [l & T H o 72 (Fig. 19).
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Percentage of black lesion area

Figure 19.
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Means followed by the same letter are not significantly different by SteeDwass test (0. =0.01, n=30)

Vertical barindicates standard error of the mean.
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S E AV OBREBEIZTTS —Z v H— T 3008 XICH EL ~-.
S REFEHOEBHKOEAIT, T UVH® 3 HBEICERXKHEE D 50
BHilzowTiiAaLE., &S B0 EBIZ, MEL»HEBIT®XEY A

» 3 HBHICFry T EoEEEAEL, BEE((ME K OE

il
|

3 H#%Z O E &) -~ fWiEH KO HEEXx100)T xR L 2.

B B R

M EL »DL B E CoREF, EEKIXZ 27.0C 5 18.3C %
T FTL¥¥H 22.5C, 17C K i 19.2C 2» b 13.3C £ T T L ¥
# 17.3C,10CK TiF 11.9C2» 5 9.5C £ TE FT L TFEH 10.0C
T » o 7= (Fig. 20). ¥ -2 ¥H&E E X, ERERXIITFEY 75.6% RH,
17C KX %% 91.1% RH, 10C X T X F ¥ 91.4% RH T &» - 7= (Fig.
21). 72 B HE M O K E X 18.1°C, # K X 86% RH T H - 7= . H
WY b s e X — s O xR OIRE X 17.4C b 19.8C F

T EH L, Bl EHICIEH 25C &>, Hardih Tt b7 v

™

7N TR 12~16C TH B L, i 3 F %K I1X %« kEH L T

' =~

=

Hlo & U BRI 20C R E L e oo oL WS DR
O ook KO E T 79~86%, K dgy o MT vy AN TIEN
92% THE B L, MH B A% DL B O EY K E TIEIX 84% T i
® L .

SR E@mmoOo BREERABMBEEIL I0OCKX TE 2o kB, i K
TIEK<, 17CX T H [ TH o> 7= (Fig. 22). — FH, &< %
O B R ITRBF @B R L FTHICT, 10CK THEKL, EEKTHE

> 7= (Fig. 23).
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Figure 20. Temperature during transportation from Sukumo city, Kochi prefectureto Tokyo
120 ¢ »
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Figure 21. Humidity during transportation from Sukumo city, Kochi prefectureto Tokyo
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Percentage of black lesion area

Reducedrate

25 rp c
<
20 } I b
T
RER a
& T
10 p
5 3
0
10C 17°C Room temperature

Precooling temperature

Figure 22. Effect of the precooling temperature on the development of black lesions on okra pods

Means followed by the same letter are not significantly different by SteeDwass test (0. =0.01, n =30)

Vertical bar indicates standard error of the mean.
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b
d T
ab I
I
6 F I
S T
=~ 1
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0 - G
10C 17C Room temperature
Precooling temperature
Figure 23 Effect of the precooling temperature on the weight loss of okra pods
Means followed by the same letter are not significantly different by SteeDwass test (o = 0.01, n =50)
Vertical bar indicates standard error of the mean.
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Z. BANKRETGH
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7 VEHOELZCHENBE N DR EID,
Xanthomonas campestris pv. vesicatoriall X % 8 & TG

(AW EIR Y — N7 199T)YN B DH N, K O OB X B S A
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HAELZRZWRE, ERXPMER -, —FH, MESHOMEEIICE WV
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= — %R L, Rkt FrELETT, X F—EIEMEIZ

=M, A 7 v — 20 b % PE A § H (Nishiyama 1978)D 2 % L

T
I
&
N
¢
»
S

BE M B X NAKS # E T A B0 ar = —%F kL,
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ML L TH W UL 72 E. chrysanthemi®k X OB # O E.

chrysanthemi® % & & & B + 5 A 2 % 2 o 7= (Burkholder et al.
1953; Mizuno et al. 1993; Thomson et al. 1981). & b {2, = =
U 4y BfE M OB o 16S rRNAGH e o 3 & A X, & LB (MLE)YE A

Wl R mBATICE > CTh, BB DE. chrysanthemi® X OV E.

chrysanthemi® Type straink [l — ® 7 L — KT f @& L, M @ % M0
MHEIZCEI2RAE2EMHTLIERISG O, 2 BEME % E.
chrysanthemi Burkholder, McFadden and Dimock 1953 & [Al & L 7=

Burkholder et al. (1953)i&X, *F 7 |Z Bacterial blight # 5] & jt

9 e R W&, LY =L FF XAV 00O KEM

BB

B & L T #%

I
0k

LT W= E. carotovora & , 7 7 = — )L I A D IJH
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H
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S e H &4 T Wi E. carotovora f. sp. parthenii ® Hf
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hux
(B

L7 A, XV, ALY —, FF XX HEF 4

<
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N

Yo oB X T — N T AL g TEEMMEIIEX, 727 F— X
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DEEDBMETHL DL, AF ALy FEABR, 5% &E ME DR
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T H H L LY M E N E. carotovora & R 7 A5 HE B N
H ol EMNDB, T B & E. carotovora D b M X H, # 72 I
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J F—= A6 X 14 HE & RHEBEHWELICEOEALENRZL N, T

N
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b H L XM E MM E A Burkholder et al. (1953)D ) % &
— % L 7= . Dickey (1979)iX, E. chrysanthemi {3 13 ®O #l H %
E 2B 5> @O subdivision I B S h D & @mELE. & bHIT,
Dickey and Victoria (1980)1x = 1L b & B 72 2 H 7= 2 EH % » 7
W & 8 ® , subdivision VI & L 7= . Z o A E IR ME O
PEE A2 % Tk o b e, I a v N M E X subdivision IV 1T 8

Bl & 472 . & 5, Samson et al. (1990)iX, 8 > @ Ml H
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A
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B 25 9> ® biovar [ BB & b & @WwAE L T WD D Bk

[y

CHERME O E S TEO 5L,

171

a v 4 4 B OE X biovar
3CHE B S e

Samson et al. (2005)IX, E. chrysanthemi X, 6 fE 7 o ff ik &
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N % Dickeya B IZ & TN 2 L L TEBY, 2 3 v 0 nHME %2
O FEICB AT D & Dickeya chrysanthemi & 72 %5 . L » L, #H
£ o Lt Z A E. chrysanthemi ¥ Dickeya J& £ 0V & Erwinia J& & L
THMI N TWwWad B bhdZ &b, RFEFRMEO L IT E.
chrysanthemi & L T #H & L & .

D EofRE»ro6, mmBRNOMKFEE I a vk XOKY
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