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Bacterial Soft Rot of Chicory by Erwinia carotovora subsp. carotovora

Chun Keun Lim*
Department of Agricultural Biology, Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT : Occurrence of soft rots was observed on chicory that was massively grown in-
In-jae, Kangwon-Do, Korea. At first, a creamy lesion was appeared on the chicory root,
which was enlarged slowly in diameter and in depth. The affected root area became soft
and mushy. This eventually resulted in wilting and death of the aboveground parts of the
chicory. The causal organism isolated from the lesions was identified as Erwinia carotovora
subsp. carotovora based on the physiological and chemical characteristics, and on the results
of the Biolog Program (Biolog Inc., U.S.A.). Since E. carotovora subsp. carotovora is the
first described bacterium that causes soft rot on chicory in Korea, we propose to name the
chicory disease caused by E. carotovora subsp. carotovora as “bacterial soft rot of chicory”.
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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. .
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Fig. 2. Electron microscopic morphology of E.
carotovora subsp. carotovora EC46 isolated from
chicory. Bar represents 0.1 um.
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Table 1. Characteristics used to identify genus of the
present isolate, EC46, from chicory

we]at3)=] A4 1134, A 235, 1995

Table 3. Pathogenicity of the present isolate, EC46, on
several crops

Characteristic EC46 Erwinia’
Gram stain =P -
Anaerobic growth + +
Yellow or orange pigment on YDC - A%
Oxidase - -
Peritrichous flagella + +

® Details of Erwinia were as described in Lelliot & Dick-
ey (5), and Schaad (8).

® Symbols; + : Positive reaction, — : Negative reaction,
V : Variable.

Table 2. Species identification of the present isolate, EC
46, from chicory

E. carotovora

Characteristic EC46 subsp.
carotobora’
Pectate degradation +° +
Gelatin liquefaction + +
Acetoin production + +
Phosphatase - -
Indole - -
Growth at 37°C + +
Nitrate reduction + +
Acid production from :
D-lactose + +
" maltose - -
methyl o-d glycoside - -
melibiose + +
cellobiose + +
palatinose + -
Utilization of :
malonate - -
galacturonate + +

* Details of E. carotovora subsp. carotovora were as des-
cribed in Dickey & Kelman (2).
® Symbols; + : positive reaction, - : negative reaction.
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Z tween 40, tween 80, N-acetyl-D-glucosamine, L-
arabinose, D-arabitol, cellobiose, D-fructose, D-galac-
tose, gentiobiose, o-D-glucose, m-inositol, o-lactose,

Chinese
Hosts cabbage Potato Radish Carrot Chicory
Soft rot  + + + + +

* 4 : Soft rot was observed.

lactulose, D-mannitol, D-mannose, D-melibiose, B-
methyl-D-glucose, psicose, D-raffinose, L-rhamnose, D-
sorbitol, sucrose, D-trehalose, methyl ‘pyruvate,
monomethyl succinate, citric acid, formic acid, D-galac-
turonic acid, D-gluconic acid, D-saccharic acid, suc-
cinic acid, bromo succinic acid, succinamic acid, L-as-
paragine, L-aspartic acid, L-glitamic acid, L-serine,
inosine, uridine, thymidine, glycerol, D,L-c-glycerol
phosphate, glucose-1-phosphate, glucose-6-phosphatec]]
A PAS-E ek

"l a-cyclodextrin, dextrin, glycogen, N-acetyl-D-

galactosamine, adonitol, i-erythritol, L-fucose, maltose,
turanose, xylitol, acetic acid, cis-aconitic acid, D-galac-
tonic acid, D-glucosaminic acid, D-glucuronic acid, o~
hydroxy butyric acid, P-hydroxy butyric acid, y-hy-
droxy butyric acid, p-hydroxy phenylacetic acid, i-
taconic acid, o-keto butyric acid, o-keto glutaric acid,
o-keto valeric acid, D,L-lactic acid, malonic acid, pro-
pionic acid, quinic acid, sebacic acid, glucuronamide,
alaninamide, D-alanine, L-alanine, L-alanyl-glycine,
glycyl-L-aspartic acid, glycyl-L-glutamic acid, L-his-
tidine, hydroxy L-proline, L-leucine, L-ornithine, L-
phenyl alanine, L-proline, L-pyro glutamic acid, D-ser-
ine, L-threonine, D,L-camnitine, y-amino butyric acid,
urocanid acid, phenyl ethylamine, putrescine, 2-amino
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