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Fig. 10. A. Detection of CMCase activity of Erwinia caro-
tovora subsp. carotovora 1.Y34 by CMC-SDS-PAGE.(a: cel-
lulases of LY34. b: protein size markers) B. Detection of ac-
tivity of isolated extracellular CMCase of Erwinia carotovora
subsp. carotovora LY34 by CMC gel overlay method.
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Fig. 8. Eplscuplcal examination of healthy and innoculated
chinese cabbage transverse section structures with scanning
electron microscopy.

A, a healthy chinese cabbage tissue (2,000 ): B, An inoculated
tissue by Erwinia carotovora subsp. carotovora LY34 after 24
hours incubated (4,000 ).
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Fig. 9. Episcopical examination of healthy and innoculated
potato transverse section structures with scanning electron
microscopy.

A, a healthy potato tissue (2,000X): B, An inoculated tissue by
Erwinia carotovora subsp. carotovora 1LY34 after 48 hours in-

cubated {4,000 ).
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Fig. 6. Examination of potato tissue under the photomicroscopy.
A, A healthy potato: B, An inoculated potato tissue by Erwinia carotovora subsp. carotovora 1.Y34 after 48 hours incubation.
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Fig. 7. Episcopical examination of healthy and innoculated
chinese cabbage surface structures with scamning electron
microscopy.

A, a healthy chinese cabbage tissue (4,000 ): B, An inoculated
tissue by Erwinia carotovora subsp. carofovora LY34 after 24
hours incubated (4,000 X ).
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Fig. 4. Pathogenicity test on chinese cabbage by Erwinia
carotovora subsp. carotovora LY34.

A, An inoculation of LY 34: B, An inoculation negative control
by E. coli: C, An inoculation negative control by sterlized needle.
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Fig. 5. Examination of chinese cabbage tissue under the photomicroscopy.
A, A healthy plant: B, An inoculated plant tissue by Erwinia carotovora subsp. carotovera 1.Y34 after 24hours incubation: C, An ino-
culated plant tissue Erwinia carotovora subsp. carotovora 1.Y34 after 48 hours incubation.
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Table 1. Comparison of bacterial characteristics of the pre-
sent isolates of Erwinia carotovora. subsp. carotovora with

described by Dye

Isolated Erwinia carctovora

Characteristics
LY-34 subsp. carotovora

Pectate degradation + +
Potato soft rot + +
Gelatin liquefaction + +
Reducing substances from sucrose - -
Sensttivity to erythromycin - -
Anaerobic growth + +
Gas from glucose - -
Indole - -
Phosphatase - -
Catalase + +
Oxidase - .
Growth at 36-37C + +
Methyl red test + +
Acid production from:
D-lactose + +
Trehalose + +
Maltose - -
Cellobiose + +
o-Methyl glucoside - -
Inositol +
Manmitol +
Mannose +
Sorbitol +
Utilization of
Malonate - -
Galacturonate + +
Gram_stain - -

+: Positive, -: negative, \/: variable.

Fig. 1. SEM of Erwinia carotovora subsp. carotovora 1.Y34
showing straight rods (7,000x<).

HA 2 oxidases 44, AF A A ¥ A maltose, o-
methyl glucosideollA Aol vt Gram 94 23 &
Ao Made 7 3 239 1.5 ume] @bdel vt
(Fig. 1). olAte] Za= Relyt LY34+= Erwinia caro-
tovora subsp. carotovora® 73 Aok,

MIZEH=M=
A g1 ol &3led LY340 3k Al 2 F-3) 54 A

Fig. 2. Detection of cell-wall degrading enzyme by agar dif-
fusion method (lane a, E. coli: lane b, Erwinia carotovora
subsp. carotovora L.Y34).

A, polygalacturonase activity test: B, pectinase test: C, cellulase
test; I, protease test,
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Phytopathogenicity of Erwinia carotovora subsp. carotovora 1.Y34 and Production of CMCase
Isozymes. Sun-Tech Lim, Yong-Yoo Park, Soo-Jeong Cho and Han-Dae Yun.* Department of
Agricultural Chemistry, Gyeongsang National University, Chinju 660-701, Koreq — Soft-rot bacter-
1al pathogen, Erwinia sp., was isolated from chinese cabbage tissue showing soft-rot symptom. This
bacterial strain caused soft-rot to chinese cabbage and potato, and it was identified as Erwinia caroto-
vora subsp. carotovora LY34 (E. c¢. subsp. carotovora 1LY34). Erwinia carotovora subsp. carotovora
[.Y34 did not have hemicellulase but extracellular cellulase, pectinase, polygalacturonase, protease acti-
vity. The results of the microscopy showed that chinese cabbage tissue and potato tissue were macer-
ated by infection of E. c¢. subsp. carotovora LY34. In analysis of the cellulases activity of the isolated
cellulose-degradation enzymes from E. c. subsp. carotovora LY34 total protein, three cellulase activity

bands were detected by non-denaturation gel electrophoresis method and five cellulase activity bands
were detected by CMC-SDS-PAGE direct stain method.
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