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Fig. 1. The soft rot symptoms produced on chicory
roots. a) Bacterial soft rot of chicory root
produced by isolate EC46 of E. carotovora
subsp. carotovora two days after inoculation in
the pot. b) The soft rot symptoms produced on
chicory roots in the field. Arrows indicate soft

rots on chicory roots.

Fig. 2. Electron microscopic morphology of E.

carotovora subsp. carofovora EC46 isolated
from chicory. Bar represents 0. 1;m
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Table 1. Characteristics used to identify genus of present isolate, EC46, from chicory

Characteristic

EC46

I |
Erwinia

Gram stain

Anaerobic growth

Yellow or orange pigment
on YDC

Oxidase

Peritrichous flagella

Fluorescence on KB

b

+

+

* Details of Erwinia were as described in Lelliot & Dickey(5), and Schaad(®).

b Symbols: +, Positive reaction; -, Negative reaction; and V, Variable.

phosphatase B4 & &4<¢ uUelld.  D-lactose,

meliobiose, cellobiose, palatinosed| Al A& XA 3},
maltose, methyl a-glycosided] A& & AAeA X3}
At =38 malonate, galacturonateE o] €3t 21
g1 FAZY B A8Y TGS, UL
3 @438 9 ojriito] 47 EojlE microplate
& A7, 4N Fo B2RE 9 g5 A2 2
FE AU &, tween 40, tween 80, N-acetyl-D-glu-
cosamine, L-arabinose, D-arabitol, cellobiose, D-fructose,
D-galactose, gentiobiose, a-D-glucose, m-inositol, a-lac
tose, lactulose, D-mannitol, D-mannose, D-melibiose, 8
-methyl-D-glucose,
D-sorbitol,

monomethy!

psicose, D-raffinose, L-rhamnose,

sucrose, D-trehalose, methyl pyruvate,

succinate, citric acid, formic acid,
D-galacturonic acid, D-gluconic acid, D-saccharic acid,
succinic acid, bromo succinic acid, succinamic acid,
L-asparagine, L-aspartic acid, L-glutamic acid, L-serine,
inosine, uridine, thymidine, glycerol, D,L-a-glycerol phos-
phate, glucose-1-phosphate, glucose-6-phosphate| A %
Aure S L}E}‘;Hq' vy, a-cyclodextrin, dextrin, gly-
cogen, N-acetyl-D-galactosamine, ~adonitol, i-erythritol,
L-fucose, maltose, turanose, xylitol, acetic acid, cis-acon-
itic acid, D-galactonic acid, D-glucosaminic acid, D-glu-
curonic acid, a-hydroxy butyric acid, B-hydroxy butyric
acid, Y-hydroxy butyric acid, p-hydroxy phenylacetic
acid, i-taconic acid, a-keto butyric acid, a-keto glutaric
acid, a-keto valeric acid, D,L-lactic acid, malonic acid,
propionic acid, quinic acid, sebacic acid, glucuronamide,
alaninamide,  D-alanine,

L-alanine,  L-alanyl-glycine,

glycyl-L-aspartic acid, glycyl-L-glutamic acid, L-histidine,

hydroxy L-proline, L-leucine, L-ornithine, L-phenyl alanine,
L-proline, L-pyro glutamic acid, D-serine, L-threonine, D,
L-carnitine, ¥-amino butyric acid, urocanid acid, phenyl
ethylamine, putrescine, 2-amino ethanol, 2,3-butanediol®]]
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Table 2. Species identification of present isolate, EC46, from chicory

Characteristic EC46 E. carotovora subsp. carotovora®
Pectate degradation +° +
Gelatin liquefaction + +
Acetoin production + +
Phosphatase - Indole
Growth at 37C + +
Nitrate reduction + +
Acid production from :
D—lactose + +
maltose - -
methyl a-d glycoside — -
meliose + +
cellobiose + +
palatinose + —
Utilization of :
malonate - -
galacturonate + +

* Details of E. carotovora subsp. carotovora were as described in Dichey & Kelman(1).

b aa . . .
Symbols: +, positive reaction; —, negative reaction.

Table 3. Pathogenecity of present isolate, EC46, on several crops

Hosts Chinese cabbage Potato Radish Carrot Chicory
Soft rot +° + - + +
*+ : soft rot was observed.

FRNE 48 & A& T2aYPelgd A5EG E
@ E. carotovora subsp. carotovora®] 9 AAYFE
Be Il Ruguist 7, & AFed
< “XAT A FA T2 bacterial soft rot of chicory)”
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A4 FEHE Yo7eR 22 AL R1d oF,
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FEoH HE dosE Aoz LA g’ o4
AA FAgRM 2T AF e Fe=e 2H
oA JdHoz s e wWF, A4 F 2
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H 23 yaze A, SAFHSAF Biolog
program®] A3} wel Erwinia carotovora subsp.
carotovora®.  FR ST E.  carolovora  subsp.
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FRE 2FANN JAE T e AAHZZNAY BalF HAZA 2 FARAANGL AA s
Wel S FEW(Erwinia carotovora subsp. carotovora), VS (Alternaria sp), QEv}EH(Allernaria sp.,
Fusarium sp)7t BAHAOH, 839 A% H2f, FIFINE, AG9EF, o] 32HY. o] s
F AAYR A 713 A& F= YAFLZE “E. carotovora subsp. carotovora” 9} “H2] B2 ZALE Qo).

FAEA G AL FAHH T B vt E3HQ WAEAE YAt 53] GAE vE
22 AP B T34 AR Sd FAEHAI} FAG 28y FAE T FAMGESE AB)e
A s0%rEe] HERIY, & FAYA ANPE E2ZF FHHA ARG o] ook & Ho|ch

I.LM B 0.7z % 2y

A A2 Cichorium intybus L. var. foliosum)e U 1. X|F2| THeiX|e| HH5HE LAl A}
s, He AY dE&FLI ofHed, §¥
Ay e &, FAZ oldHe FEFNAG Ba 5 SARA Zhe AA 7 Bol A
2 E4ZEot Pyt Me HIYWE sHFE H1 e YAZE AP AL 19944
o FE}HT Jon, ZAEY IFAqAL J& = s¥5H 1197HA ¥ 13 Ao BHiF9
AuE 2 gk §3 HI2ee XA AujdEFo] & FF 2 old g Iz 43U
AE JE FACH, oldue HiHFY A= F

Vet ot 2 FNME Erwinia carotovora subsp. 2. X|7{2| FEH WHAIH
carotovora®] &% F5H 9 Hs7t /HF AHHA A
o2 YA ' WA A ge AUet EFAN AN eH EFA

B dAzdAe AAGANANM TR e e AS ZdE $EXTLY EZE AT
B 3E4d 2A 2 AAYFERY FALANNLG INFLRE FEF%E Uil AAHAAN £
A3}E Bad & E. carotovora subsp. carotovora o] &3ttt AU
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L E. carotovora subsp. carotovora 9.0
AvtEY  Alternaria sp. 9.0

QEvEY  Alternaria sp, Fusarium sp. 4.5
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subsp. carotovoraZte] ZFI/AE FHI}= e H
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2. AHLH SRHAIE

AYAEY A FAT vt FA AT
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AAEY AMAGN Y W FZAL D FA A A
B AN B AS, Alternaria sp., Fusari-
um sp., E. carotovora subsp. carotovora7} HZE O
o, #39 A¢ HIdF, FEFHY, AQEE,
gahplsol FFHAG. 2 S »
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carotovora” R ‘B F"HT € £ . 53 T
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Ate FEHY 244Y 2 AYAL FYse
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