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Abstract

For the selection of powerful antagonistic bacterium for biological control of Erwinia sp. causing vegetable soft rot, two ex-
cellent strains(S4, S65) were selected from 1,196 strains of bacteria which were isolated from rhizospere in vegetable root rot
suppressive soil, Selected 2 strains were identified to be a species to Pseudomonas fluorescens S4(PS4) and Pseudomonas fluore-
scens S65 (PS65). The highest of inhibitory activity was produced in 523 synthetic broth medium at pH 7.0 and 25%C during 3
day culture. The isolate strains were resistant to the agricultural chemicals such as benomyl, proamocab hydrochloride and fos-
ethyl-Al-folpet, and the antibiotics such as vancomycin, penicillin and lincomycin, only PS4 was resistant to erythromycin.
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Inhibition zones by antagonistic isolate strains(Pseudomonas fluorescens S4(PS4) and Pseu-

domonas fluorescens S65(PS65)) on 523 synthetic agar media® against pathogenic bacteria causing soft rot

of vegetable with the Smm paper disc E?hod

Diameters of Inhibition zone{mm)

Soft rot bacteria

Sq4b S65°
Erwinia herbicola 24 32
Evwinia carotovora subsp. carotovora 23 19
Erwinia rhapontici 19 21

a : 523 synthetic agar media :

15g agar per distilled water 1 liter, pH 7.0, b : 54, ¢ S65 :

domonas fluorescens S65(PS65) )

8g casein hydrolysate, 10g sucrose, 4g yeast extract, 2g K;HPO,, 0.3g MgSOQy - 7H,0,
Isolate strains{ Pseudomonas fluorescens S4(PS4) ] and Pseu-
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Table 2. Characteristics of antagonistic isolate strains [ Pseudomonas fluorescens S4(PS4) and Pseu-

domonas fluorescens S65(PS65) )

Isolate strains

Characteristics

Isolate strains

Characteristics

S4 S65 S4 S65
Number of flagella 1 1 Lactate + +
Fluorescent + -+ Glycolate - +
Growth at 41¢C + -+ Glycelate + +
Starch hydrolysis - - Sorbitol + -
Oxidase reaction + -+ Malate -+ +
Gelatin hydrolysis + -+ Citrate + +
Utilization of ; Acetate + +
Nicotinate - - Succinate + +
Maltose - - L-Glutamate + +
Glucose + + Nitrate + -+
D-Galactose + + L-Serine + -+
D-Fructose + + L-Arginine -+ -+
Cellobiose — - L-Histidine + +
Lactose — — L-Lysine - -
D-Mannose + + L-Tryptophan - -
Manitol + +
+ : Positive, — : Negative
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Fig. 1. Suppression of soft rot in leaf of chines
cabbage by isolate strains Pseudomonas fluo-
rescens S4(PS4) and Pseudomonas fluorescens
S65(PS65) against Erwinia herbicola causing of
soft rot vegetable in petri dish.
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Fig. 2. Effect of culture days on the inhibitory
activity to Erwinia herbicola by isolates Pseu-
domonas fluorescens S4(PS4) and Pseudomonas
JSluorescens S65(PS65). Reative activity(%) of cul-
ture synthetic broth(523 media) for 3 days was
100%, O : Pseudomonas fluorescens S4(PS4), @ :
Pseudomonas fluorescens S65{PS65).

Table 3. Dry weight of antagonistic isolates
Pseudomonas fluorescens S4(PS4) and Pseudo-
monas fluorescens S65(PS65) on the initial culture
pH in synthetic broth(523 medium)*

Dry weight® of the cell

Initial culture pH (mg /100ml)
PS4¢ PSe5?

5.0 1.76 1.71
6.0 1.86 1.79
7.0 2.38 1.88
8.0 2.18 1.72
9.0 2.11 1.67

10.0 1.68 1.48

a : 523 medium : 8g casein hydrolysate, 10g sucrose, 4g
yeast extract, 2g K.HPO,, 0.3g MgSO, - TH,0, 15¢ agar
per distilled water 1 liter, pH 7.0, b : Dry weight : The
cell were determined after 3 days incubation at 25, ¢ :
S4 : Pseudomonas fluorescens S4, d : S65 : Pseudomonas
fluorescens S65
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Fig. 3. Effect of initial culture pH on the in-
hibitory activity by isolates Pseudomonas fluo-
rescens S4(PS4) and Pseudomonas fluorescens
S65(PS65). Reative activity(%) of culture synthetic
broth(523 media) in pH 7.0 was 100%, O : Pseu-
domonas fluorescens S4(PS4), @ : Pseudomonas fluo-
rescens S65(PS65).
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Fig. 4. Effect of temperature on the inhibitory
activity to Erwinia herbicola by isolates Pseu-
domonas fluorescens SA(PS4) and Pseudomonas
Fluorescens S65(PS65). Reative activity(%) of cul-
ture synthetic broth(523 media) at 25°C was 100%,
O : Pseudomonas fluorescens S4(PS4), @ : Pseudomo-
nas fluorescens S65(PS65).
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Table 4. Resistance of the isolate antagonistic
bacteria to the different agricultural chemicals
and antibiotics with the 8mm paper disc method

Agricultural chemicals and Inhibition
zones (mm)
antibiotics T
PS4*  PSe5°
Benomyl (65mg /100ml) R R
Propamocab hydrochloride R R
(14541 /100mt )
Kasugamycin-+copper oxychloride 14 16
(100mg /100ml)
Fosethyl- Al-folpet (165mg /100mi) R R
Propineb(200mg /100ml ) 13 12
Kanamycin(200.g /ml) 22 24
Erythromycin(200.g /ml) R 18
Vancomycin(200.g /ml) R R
Streptomycin(200.g /ml) 24 25
Chloramphenicol (200zg /ml) 10 11
Penicillin{200 g /ml) R R
Lincomycin(2004g /ml) R R
Gentamycin(2004g /ml) 21 24

R : Resistance for antibiotics or agricultural chemicals,
a : PS4 : Pseudomonas fluorescens S4, b : PS65 : Pseu-
domonas fluorescens S65
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