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Occurrence of Bacterial Soft Rot of Soybean Sprout
Caused by Erwinia carotovora subsp. carotovora
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ABSTRACT : A causal agent of bacterial soft rot occurring in soybean sprout cultivation in
Korea was isolated and identified, and its incidence in several sprout-soybean cultivars was
examined. Infected soybean seeds became light brown and whitish, and could not germinate
until 3 days after seeding, accompanying rotting of soybean seeds and sprouts. The causal
organism isolated from the rotten seeds and sprouts was identified as Erwinia carotovora
subsp. carotovora on the basis of its pathogenicity, morphological and physiological charac-
teristics, and the result of the Biolog GN microplate test program. The bacterial soft rot by
E. c. subsp. carotovora was firstly described in soybean sprout in Korea, and we name it
“the bacterial soft rot of soybean sprout . The disease occurred more frequently in Nam-
hae and Fu-reun sprout-soybean cultivars than in Eun-ha, So-baek, and Ik-san cultivars.
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Symptoms

Fig. 1. Symptoms of the bacterial soft rot caused by
Erwinia carotovora subsp. carotovora, showing inhibition
of seed germination and sprouting. Diseased seeds be-
came rotten. Control indicates a healthy soybean sprout.

Fig. 2. Electron micrograph of the bacterial isolate
SBSE-2, isolated from rotten soybean sprout, showing
rod-shaped bacterial cells and peritrichous flagella. Bar’
represents 1 pm.

¥4, YDC ufz|Afol|x] 3 AWAZ 3HAIslz] oo}
Erwinia%; A@2 A3 Q—li]i‘]—ﬁi}—('rable 1). Erwinia
Goll &3l B AFe & TEI] $Jslo] Qs
A BAL v A o] AFE arginine dehy-
drolase& AAI3}R] 99k, pectate -3, gelatin <43},
acetoin production®} nitrate reduction< 25 AL
ez, 36°CollA &3 o, indole A 2
phosphate #8412 8438 el glc). D-lactose, mel-



KOREAN J. PLANT PATHOL. Vol. 13, No. 1, 1997

ibiose, cellobiose, glucoseollx] AH& AAI3}1913 mal-
tose, o-methyl glycoside 2 2B+ ARS AV 8HA] E3}
o] o), malonate®} galacturonate S ©]-8-5}%] t}(Table
2). o]& BA EAES HET Z 3 Bergey's manual
ol 7125 Erwinia carotovora subsp. carotovora®] =
A3} =]t B 2 o] E2]H| 7L E. c. subsp. caro-
tovora 2 £ 3} t}(Table 2).

GN microplate S ©] 43 96%2] &35 % o}7
ARe] o] 84 A ol|A] Table 35t 42 AFE A4
o} B Al3¥ A3}-E52L Biolog programoiA] v]w3gt 2

15

3} E. c. subsp. carotovora®}t 82.2%2 HAIEE vie}
Wik

EolMRe HlN,  FAEFe HdAd A S H

3 7R}, ZHA, wE, - Sl A=t AHE A
2 o] o)] RE A ]l e WAL Jehl
it} (Table 4).

Table 2. Species identification of the present isolate
SBSE-2, isolated from rotten soybean sprout

Erwinia caro-

Characteristic SBSE-2 tovora. subsp.
carotovora’

Table 1. Comparison of characteristics of the present iso- Pectate degradation + +

late SBSE-2, isolated from rotten soybean sprout with Gelatin liquefaction + +

those of genus Erwinia Acetoin production + +

Characteristic SBSE-2 Erwinia sp. Phosphatase B B

Indole test - -

Gram's stain =° - Growth at 37°C + +

Anaerobic growth + + Nitrate reduction + +

Staight rod + + Acid production from:

Oxidase - - Cellobiose + +

Catalase + + D-lactose + +

Motility + + Maltose - -

More than four peritrichous + + Melibiose + +
flagella o-Methyl glycoside -

Yellow or orange pigment - v Glucose + +
on YDC Utilization of: .

Acid production from sucrose + + Malonate - -

Galacturonate + +

* Details of genus Edwina were described by Lelliot and
Dickey (4) and Schaad (12).

® Symbols; +:
variable.

* Details of Erwinia carotovora subsp. carotovora were
described by Dickey and Kelman (2).
® Symbols; +: positive reaction, — : negative reaction.

positive reaction, —: negative reaction, V:

Table 3. The results of GN microplate test of the present isolate SBSE-2, isolated from rotten soybean sprout

Results

Characteristics

Positive
response

Dextrin, glycogen, tween #40, tween #80, N-acetyl-D-glucosamine, L-arabinose, cellobiose, D-fruct-ose,
D-galactose, gentibiose, o-D-glucose, m-inositol, o-lactose, D-manitol, D-mannose, D-melibiose, $-methyl-
D-glucoside, D-raffinose, L-rhamnose, D-sorbitol, sucrose, D-trehalose, methyl-pyruvate, monomethyl suc-
cinate, acetic acid, citric acid, formic acid, D-galacturonic acid, D-gluconic acid, D,L-lactic acid, D-sac-
charic acid, succinic acid, bromo succinic acid, L-asp-aragine, L-aspartic acid, L-glutamic acid, glycyl-L-
glutamic acid, L-serine, inosine, uridine, thyminidine, glycerol, D,L-o-glycerolphosphate, glucose-1-phos-
phate, glucose-6-phosphate

Negative
response

o-Cyclodextrin, N-acetyl-D-galactosamine, adonitol, D-arabinose, i-erythritol, L-fucose, lact-ulose, maltose,
turanose, xylitol, D-galactonic acid lactone, D-glucosaminic acid, D-glucuronic acid, o-hydroxy butyric
acid, B-hydroxy butyric acid, y-hydroxy butyric acid, p-hydroxy phenyl acetic acid, i-taconic acid, o-keto-
butyric acid, o-ketoglutaric acid, o-ketovaleric acid, malonic acid, propionic acid, ginic acid, sebacic acid,
succcin amic acid, glucuroamlde, alaninamide, D-alanine, L-alanine, L-alanyl-glycine, glycyl-L-as-
particacid, L-histidine, hydroxy-L-proline, L-leucine, L-ornithine, L-phenylalanine, L-proline, L-py-
roglutamic acid, D-serine, L-th-reonine, D,L-carmitine, y-amino butyric acid, urocamic acid, phenylethy-
lamine, putrescine, 2-amino-ethanol, 2,3-butanediol
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Table 4. Pathogenicity of the present isolate, SBSE-2,
isolated from rotten soybean sprout

Plant’ Pathogenicity
Potato +
Eggplant +
Chiriese cabbage +
Radish +
Soybean. sprout +

* Inoculated plant was placed in Petri dish (diameter of 9
cm) for 2 days at 27°C.

®+: Soft rot symptom was observed 2 days after ino-
culation.

Table 5. Disease incidence of soybean sprout rot in 11
sprout-soybean cultivars

Incidence of diseased

Sprout- No. of

soybean  sprouts sprouts (%)
cultivar  examined 1 day’ 2 days 3 days 4 days
Bang-sa 897 1.6 3.8 6.6 7.9
Bu-kwang 915 2.1 39 6.9 8.1
Dan-yup 993 25 51 7.0 75
Eun-ha 1,110 0.9 1.3 3.8 5.2
Fu-reun 789 29 51 8.4 10.3
Han-nam 1,008 1.5 3.2 6.6 9.4
Ik-san 1,506 0.2 0.3 22 3.9
Kwang-an 1,107 2.0 3.1 52 5.7
Myung-ju 948 1.7 21 4.9 6.5
Nam-hae 738 1.8 6.6 0.8 14.9
So-baek 1,029 0.3 0.7 4.1 51

Mean 1,003 1.6 32 6.1 7.7

* Days after seeding. Soybean seeds were soaked in ster-
ilized distilled water for 6 hours and planted.
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