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Isolation and Characterization of Plant Pathogen that Cause Soft Rot Disease in Napa Cabbage.
Young Hee Kwon, Ah Young Yoo, Jong Earn Yu and Ho Young Kang*. Department of Microbiology,
Pusan National University, Busan 609-735, Karea - In order to establish in vitro infection model for re-
search of plant pathogen based on tissue softening disease in napa cabbage, eighty independent bacte-
rial strains were isolated from the softened napa cabbage tissues. Eight bacterial isolates were primar-
ily screened with the generation of reproducible tissue softening disease to fresh napa cabbages within
24~48 hours after inoculation. Through various microbiological, biochemical and morphological ex-
aminations, three Gram (-) isolates which harbor independent biological properties were finally chos-
en, and named as RB1, RB2 and RB6. Collective results obtained from API 20E test and analyses of
VITEK 2 COMPACT and nucleotide sequences of 165 rRNA of each isolate proposed that isolates RB1
and RB2 are close to the Erwinia carotovora subsp. odorifera, and RB6 is close to the Erwinia carotovora
subsp. carofovara. These isolates grew optimally at 30°C with neutral pH culture condition. The isolates
caused softening tissue disease with dose-dependent manner regardless of pre-surface damages of na-
pa cabbage. Minimum dose to cause soft rot disease for RB1, RB2 or RB6 were 8.0x10° CFU/ml, 10°
CFU/ml or 4.7x10° CFU/ml, respectively. These isolates caused tissue softening disease to eggplant,
paprika and napa cabbage out of 14 different tested vegetables, indicating that these isolates damages
specific plant tissues. The bacterial isolates obtained in this research and i vitro plant infection model
will be adapted in the understanding of the mechanism of pathogenesis by plant pathogen.
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Table 1. Strains of Erwinia used in this study

Bacterial strain Host

Erwinia carofovorum subsp. carofovorum

KACC 10225 Chinese Cabbage

KACC 10342 Chinese Cabbage

KACC 10371 Chinese Cabbage

KACC 10458 Chinese Cabbage
Erwinia carofovorum subsp. odoriferum

KACC 10486(CFBP 1893 = LMG 13009) Celery

KACC 12727(CFBP 1878 = LMG 17566) Chicory

"KACC: Korean Agricultural Culture Collection.
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PBS Isolate E. coli
Fig. 1. In vitro assay for the research of soft rot disease. Sliced
fresh napa cabbage parts (20 mm»20 mm) were placed
moisturized petridish. The volume of 10 pl of testing
samples were loaded on the top of cabbage surface.
Disease symptom was monitored for 24~48 hr during
incubation at 30°C. PBS solution and £ colf inoculation

were used as a negative experimental control.
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< YERY $ith(data not shown). A E Pantoea 49
REUFEY S NS R Y RB6= Erwinia carotovorum
subsp. carotovorum®] ETTF(KACC 10225, KACC 10342,
KACC 10371, KACC 10458)9} A<] frAFSFS 3L RB1Z RB2=
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NCBI blast searchE F3 #43t A3 RB1S Erwinia car-
oftovarum subsp. odoriferum, strain LMG 17566-T 165 rRNA
gene® 99% 9] 54, RBo© Erwinia carotovorum subsp.
carotovorum 165 tTRNA gene®} 9% A4S et
(data not shown).
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Fig. 2. Effect of temperature (A) and pH (B) on growth of
isolates. Appropriately diluted bacterial cells were in-
oculated to 6 flasks containing 10 ml LB broth. Each
flask was incubated at indicated temperature with
aeration. To determine pH spectrum for the optimum
growth, bacterial cells were inoculated in flasks contain-
ing 10 ml LB broth adjusted pH as indicated in figure.
Cells were incubated for 24 hr at 30°C. Bacterial growth
was detected by optical density at 600 nm.

Table 2. Effect of Oxygen on growth of the isolated strains

Oxygen condition

Strains Aerobic Microaerobic Anaerobic

RB 1 + + -

RB 2 + + -

RB 6 + + +
+, growth; -, no growth
% RB6 % v)Fo) 4AE WA e ARolAE REHL
st on, i FHE A AeolA HEF Beole
794 e A% BTk Pag dekhe A8 2717 371
St 27 AEge) Be 8 W WeE 209 23
RB19] 79 80x10° CFU/ml, RB2 #F& 10° CFU/ml, RB6=
4.7x10° CFU/mldl A Hzx2 F& F4E& Yelt(Fig. 3).
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Fig. 3. Dose-dependent tissue softening disease by RB isolates.
Sliced fresh napa cabbage parts (20 mmx20 mm) were
placed moisturized petridish. The volume of 10 pl of RB1
(A), RB2 (B) and RB6 (C) with indicated CFU were load-
ed on the top of cabbage surface. Disease symptom
(depicted as rotten area, mm?) was assayed after 24 hr
incubation at 30°C. Filled circle represents inoculation on
undamaged cabbage surface. Open circle represents in-
oculation on pre-damaged cabbage surface.

Salmonella typhimurium, Fscherichia colfe A-4-3t3=d) o] &
EFe wF FEEEs YEiA dan 271 23= RBL
RB2 % RB6 &7 U4 7o) %iﬂﬂ AR w0 FA
Faglel #4ol Zhsstthe Ae 4Alskd, 1 ddE

7] A= w4, XW Sl F B e LW
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RBI, RB2 % RB6 TE0°| HE w39 FEHS Fasit)



Table 3. Host specificity of isolated RB strains

Soft Rot Bacteria
RB1 RB2 RB6

unscar scar unscar scar unscar scar

Vegetables

Apple - - - - - -
Mandarin - - - - - -
Pear - - - - - -
Persimmon - - - - - -
Broccoli - - - - - -
Carrot - - - - - -
Corn - - - -
Eggplant - + - + - +
Paprika - + + +
Korean lettuce - - - - - -
Perilla leaves - - - - -

Tomato - - - - - -
Welshonion, large type -
Yam - - - - - -
Napa cabbage® + + + + + +

“Positive control of host vegetables.
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