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Black Leg of Potato Plants by Erwinia carotovora subsp. atroseptica

Duck Hwan Park, Jun Sub Kim, Heung Goo Lee, Young Il Hahm' and
Chun Keun Lim*
Division of Biological Environment, Kangwon National University, Chuncheon 200-701, Korea
'Potato Division, Alpine Agricultural Experiment Station,
Rural Development Administration, Pyungchang 232-950, Korea

Black leg occurred in potato (Solanum tuberosum L.) grown in Pyungchang, Kangwon-Do, Korea. The
symptoms began as small water-soaked lesions on stem, and the affected stems discolored black to
brown. It became yellow under dry condition. When lower parts of potato were affected in the field,
wilting of leaves and desiccation of the stem were developed. The causal organism was isolated from
lesions and identified as Erwinia carotovora subsp. atroseptica based on the morphological, physiolog-
ical and biochemical characteristics. E. carotovora subsp. atroseptica is the first described bacterium

which causes black leg in potato in Korea.
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Table 1. Characteristics used to identify genus of isolate Po-Ecal
from potato plants

Characteristics Po-Ecal Erwinia”
Gram stain -° -
Anaerobic growth + +
Yellow pigment on YDC* - -
Oxidase - -
Potato rot + +
Peritrichous flagella + +

"Details of Erwinia were as described in Lelliot and Dickey (1984),
and Schaad (1998).

Symbols; +: positive reaction, —: negative reaction

‘YDC: Yeast extract dextrose calcium carbonate agar

Fig. 1. Black leg symptoms on stems of potato plants. The symp-
toms on stem of potato plant in field (A) and produced by E. caro-
tovora subsp. atroseptica Po-Ecal in greenhouse (B).
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Table 2. Species identification of isolate, Po-Ecal, from potato plants

E. E.
Tess Po-Ecal carotovora carotovora
subsp. subsp.
atrosepticaa carotovora

Pectate degradation + + +
Gelatin liquefaction + + +
Acetoin production + + +
Sensitivity to eryth- - - -
romycin
Phosphatase - - -
Gas from glucose - - -
Lecithinase - - -
Indole - - -
Reducing substances + v -
from sucrose
Growth at 36 -37C - - +
Urease - - -
Casein hydrolysis + + v
Growth 5% NaCl + + +
Acid production from

D-lactose + 4+ +

trehalose - + +

maltose - v -

methy a-d glucoside  + + -

melibiose + + +

cellobiose + + +

palatinose + + -
Utilization of

'malonate - - -

galacturonate + +- o+

"Details of E. carotovora subsp. atroseptica were as described in
Schaad(1988).
bSyrnbols; +: positive reaction, — : negative reaction, v: variable, w:
weak reaction
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Fig. 2. Electron microscopic morphology of E. carotovora subsp.
atroseptica Po-Ecal isolated from potato plants. Bar represents 1pm.
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