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ABSTRACT : Thirty-three bacterial and fungal strains were isolated from the rotten soybeans and soybean sprouts to
isolate pathogenic microorganisms which cause soybean sprouts rot during soybean sprouts cultivation. In pathogenicity
tests of the isolates on soybean sprouts, two isolates(K-17 and K-28) caused soybean sprouts rot and were identified as
Erwinia carotovora and Fusarium sp., respectively. To isolate antagonists aganist K-17 and K-28 pathogens, bacteria were
isolated from various soybean-cultivated soils and screened by the inhibition zone method. A bacterial isolate(J-232) which
inhibited growth of both pathogens was identified as Pseudomonas fluorescens and further examined. The culture filtrate of
P. fluorescens J-232 (dilution rate of 500 times) inhibited the growth of Erwinia carotovora K-17 and Fusarium sp. K-28
both on potato dextrose agar medium and on soybean sprouts cultivated in vessel. The development of soybean sprouts
rots was observed during cultivation by inoculation of soybean seeds with culture filtrate of both pathogens. The combined
inoculation of soybean seeds with culture filtrate of antagonistic bacterium and that of pathogens prevented soybean
sprouts rot, and the growth of soybean sprouts was similar to that of control. The soybean sprouts inoculated with
antagonists culture filtrate alone did not develop soybean sprouts rot, and the growth of the seedlings was shown to be

slightly promoted as compared with that of control.
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Fig. 1. Optical microscopic photogram of the isolated strains, K-17
and K-28. A; K-17(x 1000), B; K-28(x 1000)
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Fig. 2. Inhibitory effect of bacteral antagonists, J-232, on the growth
of the isolated strains No. K-17(A) and K-28(B). The isolated
strain j-232 supernatant was spotted on the disc paper of
PDA and then incubated at 28°C for 7 days.

Fig. 3. Scanning electron microscopic photogram (x 15,000) of the
isolated strain J-232. The isolated strain No. J-232 is
antagonistic to soybean sprouts rot.
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Table 1. Identification of isolated strains

strains Identification (MIDI system similarity)
K-17 Erwinia carotovora (0.865)

J-232 Pseudomonas fluorescens (0.945)

K-28 Fusarium sp.

‘Due to the poor matches with profiles in the MIDI library, the
isolate was identified as Fusarium sp. by general methods.

Table 2. Characteristics of isolated strains from putrefying soybean
sprouts and soil

Characteristics K-17 Characteristics J-232

Morphological charact. Morphological charact.

Form Rod  Fom Rod
Size 0822 Size 0.7-2.4 ym
Gram stain - Gram stain -

Physiological charact. Physiological charact.

Catalase + Catalase +
Pectate degradation + Citrate utilization +
Gelatin liquefaction + Gelatin liquefaction +

Indole production - Indole production -

Phosphatase - Methyl red test -
Nitrate reduction + Hydrogen sulfide test -
Oxidase - Nitrate reduction +
Carbon assimilation OF test fer
Cellobiose + Oxidase +
Melibiose + Urease test +
Starch + Carbon assimilation
Dextrin - Glycerol +
Peratinose + Inositol =
Glucose + Starch -
Lactose + Mannose +
Maltose ha Fructose +
Sucrose + Glucose +
Utilization of organics Lactose -
Malonate - Maltose -
Galacturonate + Sucrose -
Tartarate - Arabinose +
+ positive, -; negative, *; intermediate, fer; fermentation
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Fig. 4. Supression of soybean sprouts rot caused by E. carotovora
K-17 and F. solani K-28. Soybeans were treated with
antagonistic bacterial(P. fluorescens J-232) andfor pathogenic
E. carotovora K-17 and Fusarium sp. K-28) culture broth.
Disease severity was measured 7 days after incubation. A,
control, B; K-17 and K-28, C; K-17, K-28 and J-232, D;
1-232.
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