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Selection and Antifungal Activity of Antagonistic Bacterium Pseudomonas sp. 2112 against Red-Pepper Rot-
ting Phytophthora capsici. Lee, Eun-Tag and Sang-Dal Kim*. Department of Applied Microbiology Yeung-
nam University, Kyongsan 712-749, Korea —In order to select multifunctional powerful antagonistic biocontrol
agent against red-pepper rotting fungi Phytophthora capsici, we isolated an indigenous antagonistic bacterium
which produces antifungal substances and siderophores from a local soil of Kyongju, Korea. The isolated strain was
identified as Pseudomonas fluorescens biotype E The antibiotic produced from P fluorescens 2112 inhibited
hyphae growth and the zoospore germination of Phytophthora capsici. The favorable carbon, nitrogen source and
salts for the production of antibiotic from P. fluorescens 2112 were glycerol, beef extract and LiCl at 1.0%, 0.5%
and 5 mM, respectively. And antagonistic activity of P, fluorescens 2112 was confirmed against £ capsici in vivo.
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Fig. 1. Inhibition of the growth of Phytophthora capsici by
Pseudomonas sp. 2112 by pairing culture on PDA.

Fig. 2. Orange halo formation by the siderophore of Pseudomo-
nas sp. 2112 in CAS medium.

S: Pseudomonas sp. 2112, two bottoms: control (left: positive,
right: negative).



Table 1. Selection of indigenous antagonistic microorganism
against Phytophthora capsici

Strain ‘ Pairing Sidcrpphore . Cell. mass
distance(mm) production(mm) inhibition (%)
BLP-3034 6 0 72.7
BLP-5057 7 0 84.2
BLP-8117 6 0 87.5
BLP-4045 5 0 64.8
PLP-5042 5 5 56.5
PLP-6036 3 13 854
PLP-4059 5 9 75.4
PLP-2071 6 11 85.4
PLP-5046 1 7 68.1
PLP-2112 9 10 89.8
*Diameter of formated halo zone by extracellular siderophore on
CAS agar plate.

™5 ml of each bacteria culture flujd was added to a PDB 45 ml
noculated with P. capsici zoospore. Inhibition rate was determined
by dry weight of fungal cell after 72 hours incubation at 28°C.
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Table 2. Identification of the Pseudomonas sp. 2112 jsolated as an antagonistic bacterium against Phytophthora capsici

PLP 2112
Test Pseudomonas fluorescens
24h 48h
Potassium nitrat + + +
Typtophan + +
Glucose - -
Arginin - - +
Urea - - -
Esculin + + +
Gelatin + + +
p-nitro-phenyl-pD-galactopyranoside - - -
Glucose + + +
Arabinose + + +
/;:1;1 Mannose + + +
Manitol + + +
N-acetylglucosamine + + x
Maltose - - -
Gluconate + + +
Caprate + + +
Adipate - - -
Malate + + +
Citrate + + +
Phenyl-acetale - - -
Tetramethyl-p-phenylenediamine + + o+
Cell form” Rod Rod
Gram strain - -
Flagella number” 1<(polar) 1<(polar)
Endospore production - -
+ +

 Fluorescens pigment

Identification

Pseudomonas fluorescens

+: 30~60% reaction,

*Observation with transmittance electron microscopy. (TEM, 15,000 x)
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Fig. 3. Inhibition zone of Phytophthora capsici zoospore by P
fluorescens 2112 culture broth on PDA,

Fig. 4. Antifungal activity of the antibiotic PLP 2112 pro-
duced by P. fluorescens 2112 against the growth of Phytoph-
thora capsici hyphae.

Left dish: P capsici plug on the V8 medium without antibiotic,
Right dish: P capsici plug on the V8 medium with antibiotic.
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Table 3. Effect of carbon sources for the production of antibi-
otic substance from Pseudomonas fluorescens 2112

Carbon source” Cell growth (Celliml) Inhibition rate(%0)

Sodium citrate 5.10x 107 100.0
Arabinose 6.59 x 10% 715
Saccharose 7.64 % 108 281.8
Glycerol 8.18x 10° 516.7
Glucose 6.39 x 10% 155.0
Ramirarin 6.32 x 107 193.8
Galactose 6.63 % 10% 67.4
Xylose 7.65 % 108 238.5
Lactose 6.09 % 107 124.0
Maltose 6.27 x 107 155.0
Fructose 6.91 x 108 182.4

*Carbon sources(1.0%) were added to the basal medium[K;HPO4
0.7%, KH,PO, 0.2%, (NH4)2350, 0.1%, MgS0,4-7H;0 0.01% and
sodium citrate 0.05% pH7.0] and then P. fluorescens 2112 was culti-
vated for 3 days at 30°C.

Table 4. Effect of nitrogen sources condition for the production
of antibiotic from Pseudomonas fluorescens 2112

Cell growth (Cell/ml) Inhibition rate(%5)

. *
Nitrogen source

(NH4),80, 3.37 % 10% 100.0
Urea 2.55 % 10% 72.0
Bacto peptone 5.39 x 10f 54.5
NH H,PO, 3.42 x 108 69.2
Malt extract 2.52 % 10% 94.7
KNO; 3.03 x 10% 78.3
Beef extract 4.69 x 10° 180.0
NaNO; 2.97 % 107 150.0
Yeast extract 927 % 10% 180.0
(NH4)28208 7.67 x 10° 439
Tryptone 7.85 x 10% 257.1
Proteose peplone NO.3 8.18x 108 62.1
(NH4),HPQ, 278 x 108 58.1

*Nitrogen source(0.1%) were added to the medium [K;HPO, 0.7%,
KH,PO, 0.2%, sodium citrate 0.05%, MgS04-7H;0 0.01% and
glycerol 1.0%, pH7.0] and then P. fluorescens 2112 was cultivated
for 3 days at 30°C.



Table 5. Effect of salts on the production of antibiotic from
Pseudomonas fluorescens 2112

Mineral salts”  Cell growth (Cell/ml)  Inhibition rate(%)
Norne 3.46 x 10 100
FeCly 7.41 % 108 242.9
BaCl, 2.34 % 10% 130.8
RbCl 7.34 % 10% 89.5

Na,HPO, 529 x 10 154.5
CaCO; 6.35 % 10% 51.5
ZnS0, 2.01 % 108 56.7
MgCl, 9.38 x 10% 2833

KCl 3.38x 10% 141.7
LiCl 3.65 % 108 340.0
K,HPO, 5.73 x 108 130.8
NaCl 9.97 x 108 94.4
CaCl, 2.61 % 108 42.5

"Mineral salis(5 mM) were added to the medium [Yeast extract
0.5%, sodium citrate 0.05% and glycerol 1.0%, pH7.0] and then P
fluorescens 2112 was cultivated for 3 days at 30°C.
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Fig. 5. In vivo antifungal activity of P. fluorescens 2112 on the
growth of red pepper(Capsicum annum L.).

Upper: Only Phytophthora capsici infected, Lower: Phytoph-
thora capsici -+ P. fluorescens 2112,
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