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Selection and Antagonistic Mechanism of Pseudomonas fluorescens 4059 Against Phytophthora Blight
Disease. Jung, Hee-Kyoung and Sang-Dal Kim*. Department of Applied Microbiology, College of Natural
resources Yeungnam University, Gyeongsan 712-749, Korea — In oder to select the powerful rhizophere-dormi-
natable biocontrol agent, we had isolated an indigenous antagonistic bacterium which produced antibiotic and
siderophore from a disease suppressive local field soil of Gyungsan, Korea. And we could select the Pseudomo-
nas sp. 4059 which can strongly antagonize against Fusarium oxysporum and Phytophthora capsici by two kinds
of antifungal mechanism that can be caused by the antibiotic of Phenazin, a siderophore and a auxin like sub-
stance. The selected strain was identified as Pseudomonas fluorescens (biotype A) 4059 by biochemical tests,
API® test, MicroLog TM system and 16S rDNA analysis. The selected antagonistic microorganism, Pseudomo-
nas sp. 4059 had an antifungal mechanism of antifungal antibiotic and sidrophore. And we were confirmed the
antagonistic activity of P. fluorescens 4059 with in vitro antifungal test against Phytophthora capsici and in vivo

by red-pepper.
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Table 1. Selection of indigenous antagonistic microorganism against Phytophthora capsici and Fusarium oxysporum.

Serain Siderophore Cell mass inhibition(%) Low molecular substrate inhibition rate(%)
production (mm)" P. capsici F oxysporum P capsici E oxysporum
BLP3034 0 72 0 19 0
BLP5057 0 74 0 43 0
BLP8117 0 67 4 28 5
BLP4045 0 64 0 20 0
PLP5042 5 56 15 27 21
PLP6036 13 65 5 57 11
PLP4059 9 75 25 67 9
PLP2071 11 70 31 54 15
PLP5046 7 68 33 41 18

*Diameter of formated halo zone by extracellular siderophore on CAS agar plate.
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Table 2. Production of the aintifungal antibiotic of Pseudomonas
Sluorescens 4059 against Phytophthora capsici.

Substance Inhibition rate(%)
culture broth 78
Heat treated 42
N-butanol ext. sol 44

*Heat was treated for 20 min at 80°C.

(b)

Fig. 1. Mycelial growth inhibition of Phytophthora capsici (A)
and Fusarium oxysporum (B) by antagonistic microorganism
Pseudomonase fluorescens 4059 on PDA by pairing culture
test. A: Phytophthora capsici (left), Pseudomonase fluorescens
4059 (right), B: Fusarium oxysporum (left), Pseudomonase fluore-
scens 4059 (right).

&7} 16S tDNA sequencingS ©]-83}ed 3pl FA 8l 2
A3} P fluorescens biotype Aol 98%2] T-AAE HYow
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Table 3. Identification of the Pseudomonas sp. 4059 isolated as
an antagonistic bacterium against Phytophthora capsici and
Fusarium oxysporum.

PLP  Pseudomonas

Test 4059  fluorescens
Potassium nitrat +
Typtophan - -
Glucose + -
Arginin + +
Urea - -
Esculin + +
Gelatin +
p-nitro-phenyl-f D-galactopyranoside - -
Fig. 2. Orange halo formation of the siderophore produced by
Pseudomonas fluorescens 4059 in CAS medium. A: Bacillus sp. 7079 Glucose + +
{No production of siderophore), negative control, B: Psedomonas sp. A Arabinose + +
5042 (Weak production of siderophore), C: Psedomonas sp. 4059. P Mannose + *
I' Manitol + +
2FH 02 P fluorescens biotype A WA= 1 TdF 0T N-acetylglucosamine +
74 3Fdch(Table 3). Maltose - ;
Gluconate + +
In vivo test® E8t P fluorescens 40592 ZIEEIR Caprate + +
L - Adipate - -
2T FAYEA Y siderophore AN 30| E- Malate + +
P. fluorescens 40597} 43| EoFoll A T3 el] wiA Citrate + +
S WEEleA] JBE 23] sl TRE A} 7|34 Phenyl-acetate - -
B2 ABAIE-S A Eem 28°C, 70% 52 84 Tetramethyl-p-phenylenediamine + +
2 eI Z1FAE 237} ool gl pord v O Rod  Rod
2] V8 FromlR|oll A wfeksled 237 P capsicid] FFAS g?“ellls::;‘in . 1 1
7 %j%—‘?ﬂ- :?__’ 12t = (28°C, 70% -{—}E)i{a]z‘s]-:ﬂ 7] Endgospore production - -
off Autgl wiA|F& sl 28°C, 70% 3-eaEAlo) A Fluorescens pigment . .
1R Fr1MeR dNS Sl A3} nFagd 16StDNA sequence Pseudomonas fluorescens
P. capsicil] 2]3F 59l gk 90%o] 2] wiAlE-E 7} Biolog system™ 4.0 P ——

A3 JEE B} & UsdHFig. 3).

Fig. 3. In vivo antifungal activity of P. fluorescens 4059 on the growth of red pepper (Capsicum annum L.) phytophthora blight disease. A:
Control, B: Only Phtophthora capsici infected, C, E: Phtophthora capsici vs P. fluorescens 4059(cell), D: Phtophthora capsici vs P. fluo-
rescens 4059 (culture broth).
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