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Abstract

This study was conducted to establish control methods of principal disease in Calla
plants. As a result of disease investigation in Calla, five kinds of disease occurred during
growth period, and soft rot disease appeared most severely. So experiments were mostly
carried out on soft rot disease. 170 soft rot pathogens were isolated from diseased
Callas for three years from 2000 to 2002. Identification of soft rot isolates was carried
out by classical methods of Nishiyama etc. and a new method by PCR Ribotyping of
Myoung etc. In the result of identification by classical methods, it was divided into three
groups, and only group ' | ' was identified to Erwinia carotovora subsp. carotovora. In the
result of identification by PCR Ribotyping, all of tested isolates were appeared to E£.
carotovora group. Soft rot disease was examined continuously from the middle part of
July to the middle part of September, and especially it was appeared severely from the
first part of August to the last part of August. In pathogenicity test of soft rot isolates by
temperature, soft rot occurred between 20C and 35T, and most severely at 30C. In the
test of chemical resistance of soft rot isolates, resistance in oxolinic acid did not appear,
but in streptomycin sulfate 24 isolates appeared to resistance. In the test of soft rot
resistance of 36 cultivars of Calla, all of tested cultivars were infected with soft rot, but Z.
'Mango', Z. 'Pot of Gold' and Z 'Hazel Marie' were infected with it slightly. In chemical
control of soft rot, Oxolinic Acid WP. was most effective treatment, but disease rates of
Dazomet and Ethoprophos treatment were higher than that of control.
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2. REY- 22 ¥ A
. 28479 2
FEYAL Fdle= Zcde REY O/HF/AE MHSHH Yo LEE =0/J] |5tH
HH ZXANEEH HEE6 US 24A2t & SHEHHiXQl HEH 2|2 AIHIXI 0 AE2|2 6
O2 SME [l 2E2LIE HEGIH NABIXKIOA SHEXI=E2IE 33 AAGHHCE 0=
2 X0 HE =51 BEIsS &015tD PPGAUIXIZ 01236t Ziet EJ|0Me g4s
BOIS O3 15% 2clAE SEHY 0lAsI) -40TC =M WS 2S20JACHIAE 1)
HE 29 (&, & 2 AEE SERHI X (B 2|02 A NA™HHXI Ol
o —> —> N —> _ _ —>
Jl, 22) M= ISES 21018 22el S22l 33
_ _ HAAM EAFE 15%
NEIVE-E PPGA™ X aseto KRS oo
— — — | 22NE NN SEE
S &0l 0] &l =) HES
-40C dse2a
a8 1. 2 28487 22ld
THHGELIIIRAIIMNK - /4 1L, Beef extract 10g, Peptone 10g, NaCl 5g,

Lactose 10g, 0.1% Crystal Violet =& 5ml, 0.2% BTB
222 M 40ml, Agar 18g, pH 7.0-7.22 X&= 100C
302, 33 2tEaR
" NABHXI : %2 1L, Nutrient agar 23g
" PPGABHXI @ 2Kt 200g S 1L, Peptone 5g, Glucose 5g, NaHPO412H.O 3g,
KH2PO4 0.5g, NaCl 3g, Agar 18g, pH 7.022 =&

=L

Lt. ZctREE 22 =3
(1) #£BE-%)N1(1984), FEIL(1978) SOl 28 D™ AQl g
20008 =clet 863 =S UEDAF 1928 HALR o, WED=2M=E Ewinia
carotovora subsp. betavasculorum, E. c. subsp. carotovora, E. c. subsp. atrosepticum,
E. c. subsp. wasabiae, E. chrysanthemi, E. odoriferum & 63=FE O0|&otH &S =
508t=2 T AMGHRICE.
(Oh Jgers
3% KOH2l steh22 =2t01E322tA0 =10 0120l yeast extractpeptone agardil A
24A2F st ZHE & 2 FolM &8s & 842 XolotdC. 2 S& &
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SOl AMSLUSAIE(OF ME)SZAN 2Z2IMZ0] £S5& HAZEZE A=K E2 MeA
HAIZ2E JIXle XIS BtESID| ol A Aot D, Hugh S92 OFHiXlI(peptone 2g, NaCl
50, K:HPO4 0.3g, BTB 0.03g, Glucose 10g, Agar 3g, %% 1,000, pH 6.8)8 0|2

OtFLCE Hikle Lda7As ol EEots SJI2 T 018Bot¥ D, 120 200 Al
2 DEHHXN AES3F 1= & Alg2lle EzrslictiEls & 1cm SHE @25
28TCOHIM B, 48A12F =0 ZAICIQUCH =HEES RSWHEZS S22 ot 22 JHEA
200l M2 M BHXI2 EE (A MA)0l BE0es ER= &S (0E)012 £ N
8, HIM QA2 MU B0 BOHAs 2= La8€(Ees AMEEEH,; FE)o2 ©
ot ALCt.

2o Fols2 MZ0l 2o SHARALZA Zo-0lEot= 2 SFE X Alole AMER2
ZAM  BIXl= Ayer's(NHsH2PO4 1g, KCI 0.2g, MgSO,7H.O 0.2g, BTB 0.03g, Agar 15g,
=54 1,000ml, pH 6.8)2 0l2ot¥Ct. BIXIZXMAl adonitol § 2652 JI&s 22 1%
s52 FIIGHD ANE20 AIHCeZ E2Fe U8 02 &St = 28T 2=2J|0A BHSH
T 5UAHAOCZ HIXIQ MHSIE 335 XZAGIFCH THEHES 15285 NZ2 Z4100 20X
= A S0M AIE2U BHXIDF &EHEE J(Ae] MA)g2 4o Z GHAULCH

RIMC Zolls AE2 citrate & 58382 &2z E R 42 LHOZ TAGHI L,
L2 @50 ZolAMEN =oiA 2EGHD BHXIDF 2Yo| E@HS 218 dHo=2 o)L

(CH OINIECl M4

EEYE ZofiolMd OtMIEC!

= MHst=Xl 22 T Alol= AEOICH B Xl (peptone
50, KoHPO4 5g, Glucose 5g, £%2 1,000ml, pH 7.0)

AHZE 5miA A2 == =
HESCH AJIBHAI0 52t st = BHAl 1mIE EX2 AME20 €1 01230 a-LIZ
Ed(ag-LIZE 592 OIE= 100ml0l Eoll) 0.6mI2t KOH(KOH 40g2 &&= 100mlol
2of) 0.2mIE HIIstE & FEst F AHOZ =2 & AXolF D 157602 =0 HHXIDH
A2 WAMOZ E FRE L2 HIHSIAULCH

(2h) HEadE AE
OtMIE Rl Algt 22 X242 HHXIE 0I8otd EEE2 2oiatS0ll

4.2)01 El=X (HEXIE ZAtGt= AIE0ICH  OLMIEQN AIE0

20 HEHESAH(HEYE 0.01g2 30mIS 95% HES
BIXIOF Mol A8 24, 87 S 282 S22 HISHUCH

(Oh) =&t staly

FTHAS BRAGHA OFEA = A2LI0E MHot=Xl HREE ZAlcte AIEO0ICH B
Xl (Beef extract 5g, Peptone 10g, KNOs; 1g ) EH, AIEZo

., B84 1,000ml, pH 6.8
Bmi% =X, NUAR = RS FE 28T 52U HY B Al Ala-LtEE
_‘

Z4F 100ml) & B(EIHE A 0.3g, 30% =4 100mNE 22t 1mI& &HIt6tD 3022 EX
I

A2l = ZAGIACH. & KNOsE EIIoHA %22 BHAE WEZA 0S5t HHE S Y
KOt SH Hote A2 822 GtAUCH

(Bh) ZctEl HGIAIE

DXl HelElol 2olE M2 Mol2A EAst= AMEO0ICH i XI(Beef extract 5g,



Peptone 10g, &E2tEl 1207 200g, 5% 1,000ml, pH 6.8)8 EHotd AIE20 5miA 2

F, DAMFASIFD Z2° EE2 20TCO0Iote DHAMEHUHA EEZEsHD 20T 6F2F Y =

ZHEGIQCH A2 A2 AW S EUEISO HIIF dUHUesE 2HS LdH2Z SHRULCH
b

0l AIE2 NZ2 Eat+id MASES IAMCtE A2Z2M et 35€ 0 BHEotH
b (Beef extract 5g, Peptone

F2)0l MlzZ2 0lAGHD

2N NaOHOIAM =shol & X

= 02 3019t 2= &t

lj\_:‘ o

10g, %= 1,000ml, 8
X( 5x50mmzZ & st J1§—’CE,O|§

A F F2IILHHAM HX)E A2 D 20l
0 28T &2JI10IA BHOIR LD BHQF 142 & AL Xt

(Oh) Phenylalanine deaminase Al&

MIz20| Phenylalanine deaminase0ll 2|6 Phenylalanine2 4tst& ez g Oi0lk- 3ot
phenylpyruvic acid2t 22LI0tS] MHAREE T A= AIE@22 A Ewingl Phenylalanine
St& B Xl (Yeast extract 3g, DL—phenylalanine 2g, Na:HPO4 1g, NaCl 5g, Agar 12g, &
<= 1,000ml, pH 7.3)E O0ISolACH. HHAIE AMH2=Z ot U2 2HE LM 24
AZE oSt S SEEHOIE (FeCls)l 10% +=EHE 0.2ml T2l AIHE R0l sEMC
£ HME s L2 Gt

(XH) Indole2 M4

EANEE NZ0 EYETS 2diot] Rl =2 MHot=X HEE ZAHGH
o=z AN HEUiX(Peptone 10g, &% 1,000ml, pH 6.8)2
&5t § Kovacs Al (Htet-CIHIZ OO0l =HIA2HSIE 59
75mitl 2dfiot) YAE 2
O AIMEO HMOZ &= A

(XF) Tween 802 =0l

3
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0l Al82 Siella2l BHXl(Peptone 10g, NaCl 5g, CaCl2H,O 0.1g, Agar 209, &=
1,000ml, pH 7.0)02 0I80l¥ D DR & Ecx ZZst Tween 802 10% =S
100mIE EItHA HECIEAMH SEA otHAM HESHUCH 01H0 st&uigez 72t
B & A&F20 SEHE HMIOE MHote A2 42z GHUL

(3t) el AIEILEXI

M= 0l HIAIEIL}HIE 018 oIXIZQ YAIE(ZATIEIY 2e)2 ISl A Xgas
MAGI=XIE ZTAtol= AIE0112, UiXI(Beef extract 59, Peptone 10g, Nacl 2.5g, Agar 15g, &
F==1,000ml, pH 7.0) DeaAS F 50CHHA W2t HEH(RRFREOZ F e HE 50m|
Ol €28 0.85% NaCl =2% 50m| &) 100mIE JtollM & &8st H HEotd MZS
St Yo 132t BIYGIUCH MFs ol FHY| HEE MAHGie 212 ¥4z &
oA LE

(E}) Catalase

Mz 0l CatalaseE 012 A& H.0.2 &4 22 2olole XNE XAlole AIESZA
Beef extract-Peptone Agar AFHBHXIO 24A12F BHLSH MZES $Z20I2 =2t01&E=etAs 9
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o 2= & =2 0 20l 3% Hetat=2+E 18 E0HEE = U2 D
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(I}) Oxydase

0l AIEE2 NMNEZDE C2 RFE AEIAS SAOHL R0 2o 28dle Xz M
X FZAE 202 FolA 1% HIECH

HE HetHYICI o2 At | 2 F 10= OILHOoIl =X IOt

(o]
)
e FUMOB HMGs 2AS

10

0l A& Hz=0l HEAE R+ot=Al 22 ZIAMole 2192 A BHXI( (NH4)2HPO4
0.5g, KoHPO4 0.4g, MgSO47H.0 0.05g, NaCl 0.1g, FeCls 0.01g, Glucose 1g, &&=
1,000ml) =M= 0l BHXIE &2 W50 StZE0l= yeast extractE 0.3%2 s&== &Itot
1 232t BHEGIRCE e BHAOAME MF0| U8 HA=E HE MEA HIRFY, yeast

(=) — A=
extractS &Itet BHXINAE dFote XS FALALFAESZ HEGHRULTH

(2) PCR Ribotyping0il 2lst 2H0|S &

PCR ribotyping2 M2 mn QEIES 16S rRNAZE 23S rRNA =
= S=0l0 LU= gl et Mzel & L= AEYelS Hlwo
8 3). OIlME 2001EE 22/8 532355 HWHEZF 1632 HYSIH AIES
AT3=2M Erwinia carotovora subsp. carotovora, Erwinia chrysanthemie 0|20
efMo=Z PCR SHEMO| FH|, PCR, MI|I8s S22 0I2HA
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AQEUCHIAY 2). SHENMO FHl= ANEZFS AE52 #ASHH &2IF L& o
SOISHN Y0 SHAUMZ A42F 12,000 om0lA 1022t A 2Lt ASHE XA
A MIstE EBXZ0 CHAl &2 0.5mI2 &EJiotl 9 A 9IME 0| SEGIALH
NEICEZESH HyAo &74+E 21 Buffer, dNTP, BSA & 7ag DNA PolimeraseS
HIIGIH PCR S&t92 &HI, PCR SE20 494 Z=otRUCEH CHAl 010101l 232 Zet0l
M 495F, 23r & & SHEM 1wE 210 H 10MY 20| 353 SZ=ot%Ul. HIIEs2
1.2% agarose gel2 0I&0ofl AAIGIR D HME2 EtBrS OISotACHE 1).
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495F 23r
—+»  tRNA tRNA
165 rRNA spacer region 23S rRNA 5S rRNA
g 2. 289 s8s e PCR 18U AAHAL REL S=2IY
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2E t
EI' & 9830IM 535 =clot 2l 20028 =0l= ‘SSHME & 453E0AM 31
[m]

Ir

Jooe e HE 2
o Je 2 91

E 15850 A 1702 22I6I™CHE 5). SZE2= JHE 20l Milds 882 ‘=
A AN B4TE 226t D, (222 ‘AEZHZIHE 212, ‘F2AEI2L 19F,
OIOIREI & ‘HENHESE 18F =92 =22|otlt. =2e2lg #F= 15% 2clME0 &
£ -40C ZMSHUSDUN BROIACH T ST, MIMHTY L LHAIEN 0IS5HACH
H 5 2 FEYZ S2lUH<E
s B Ey ]
33 2000 | 2001 1 2002 1 A
LESS ==t 4 - - 4
B2 ojo] FE] 15 3 - 18
L) uj 4] 19 37 8 64
ERES - k) - - 19 19
FRUATE 3 2 - 5
aPad A - 2 - 2
FER - - 3 3
o] Al 2~ - 1 - 1
= - 4 - 4
LA E 2 - 1 3
HAlgPa 4 - - 4
TEOBIZE 17 1 - 18
Al Al o] A 1 1 - 2
~E 2= 21 - - 21
EFEY - 2 - 2
Al 86 53 31 170

L. 284 2@+ SE

(1) &8 8N1(1984), AEIL(1978) SOl st nE A0l Uy

20009 =Zelz 8633 UHWHZZF 1920 CHoHAM #HEER)I, Bl S2 ZEsS 018
o SBAIEES oL

IANE2OZ A ZAEME S 50 &2 TAGI™D AER 25 2A0AH BEHE £o
0 ZUA HREE2 UEIRHSH, JEESiMes J8S4H22 LESD OFAIEHAE
THE I|832= UEGCH £ &ste4d L =52 MG LD Tween 802 Jie=
ol S8z UEIS2H, SABSAEUHAM Urease, Phenylalanine deaminase 2 Oxydase
= 92N

S4, Catalases= YH2Z UEIGLCL 0|22 E4H42=2 020 2 O HEgHOI
b

Ewiniasl EH LXIol 2elst 2= 0 Ul Ewiniasd2 =2 =A6HUC.
AAZL SAIE AIOIOIA 22t2] XH0l= UXISH E 61 20| MIIX D82z =22lTULC
OIIM 8 | Qt0l hE=Z  Ewinia carotovora subsp. carotovora?t Hel 2 S40| LXI6l

Ol £ carofovora subsp. carotovoraz S8R LD, & 112 I HEZ2Z 0|88 653 O



C AU YXIOHA HJACE AE ll= 682 WS £ carotovora subsp. carotovora®t O
f SFAGHA LIEEHGeLE D8 12 2888l Ce S42 UERCL 8 N9 32 22 0IsAl
S0IM 2682 &= HQ O|E0tAl Rote =AFZDF LIEHGCE 0282 0l AIZUIM Ol &t
Ever'sti X0} LEYE RS SHot=0 BIEAGHN &LUHLE AMEREUAN 42t At JUUS
=& ACHD M2AECH X 2™ HUHL=S =2 0120HK Rote SHBHOIDE MAS Ot
SHE HiAg = XIE O Jts8e2 I &2 0L BAlZ= 19230 ol sZ&E8EH
sSAUED =3 dellol NESMESE o2ist 2 @5 £ carofovora subsp. carotovoraZ Lt
Bt O 112 10l UM = =F0 HSHA =SFSE0 st dEE & WEOICH

Zhap g ot o = i F°
o ! U M ECB ECC ECA ECW EC EO
(n=11) (n=1) (=7 ~ 3 ’ i g i
Potato soft rot T + +
Calla soft rot + + + - - _ _ _ _

(Gram reaction - - - - - _ . _ _

OF test F F F F F F F F F
Motility + + + + + + + + +
Growth factor required - - +6/-1 - - - - - -
Growth at 5% NaCl + + + + + + + - +
arowth at 36C + + + + + - - + +
H2S production + + + + + + + + +
Indole production - - - - - - - + -
Acetoin production w7/-4 W wl/-6  + W W W W +
MR test + + + + + + + + +
Gelatin liquefaction +8/w3 + + + + + + + +

Tween 80 hydrolysis - - - - - - - - -
Urease - - - - - - - - -
Lecithinase - - - - - - - + _
Phenylalanine deaminase - - = - - - - - _
Catalase + + + + + n + + N
Oxydase - - - - - - - _ _
Utilization of

Citrate + + + - n + + n 4
Lactate + + + + + ¥ + + "
Malonate - - - - - -~ - + _
Propionate +1/-10 - _ _ _ _ _ . B

Succinate + + + + + + + + +




H 6. A=

Zrep el o o = F
fooE 1 m m

(m=11) (=1) (n=7) ECB ECC ECA ECW EC EO
Acid from
Adonitol - - - - - - - . _
Amylose - W - - - - - - -
Arabinose - W - - - - _ _ _
Cellobiose + + - + + + " ¥ N
Dextrin - + - -~ - - - - _
Dulcitol - - - - - - - . .
Fructose + + - + + + ¥ " "
Galactose + - - + + + + + +
Glycerin + + - + + + + + +
myo-Inositol + - - + + " + + i
Inulin - W w3/-4 - - - - - -
Lactose + + - -~ + + - _ .
Maltose - + - + . + _ . .
Mannitol + - - + + + n + +
Mannose + + - + + + + + +
Melibiose +6/-5 + - . i . _ N N
Melezitose - - - - - - - . _
Palatinose - + - + - + - . i
Raffinose + + - + + + - ¥ N
Ribose + + - + + " + ¥ +
Saccharose + - - + + + + ¥ +
Salicin + - - + + + " N N
Sorbitol - + - - - - - - .
Sucrose + + - + + + " + "
Trehalose + + - - + + + - +
Xylose + + - + + + + - +

= ECB : Erwinia carotovora subsp. betavasculorum, ECC : E. c¢. subsp. carotovora,
ECA : E. c. subsp. atrosepticum, ECW : E. c. subsp. wasabiae, EC . E.
chrysanthemi, EO : E. odoriferum
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AN =etdelsdE HEoP D 200280l BN EFEFHUNM ELAHSHLY NEZS
Mot g8t 2858 S8 AN SgtMel 24E HESHULH

20018 & Mg MsSo Al 20, SMAeHUAES=SHMS H™Meldt €88 0%=2 It
& 2 UEtS D, sS843tlle 42%2 A 2X2l 5% EX01JF AASH, CHANL A
2 EXASE 8 HeRUAN=E 11.5%2 2HAEL 201 O =2 LEES82 LEICHE
12). CIEHIZHE ELA=Heldr Xlol Hich EEE0l =4 LIEtGE XS 286 2
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— (=] 3 == g =2y o)
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4 IEZUR+2 A2 0AIC 25 9.1 68 114 9.10 500
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