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Selection of Antagonistic Bacteria for Biocontrol of Botrytis cinerea
Causing Gray Mold on Vitis spp.

Sang-Tae Seo®, Jong-Han Park, Kyoung-Suk Han and Seung-Ryong Cheong

Horticultural Environment Division, National Horticultural Research Institute,
Rural Development Administration, Suwon 441-440, Korea
{Received on November 7, 2006)

Botrytis cinerea Pers. was found to be highly virulent to the grapevine plant, especially in greenhouse condi-
tion. Pseudomonas species play key roles for the biocontrol of many plant diseases especially in soil. Of the 83
isolates of Pseudomonas spp., a bacterial strain P84, isolated from tomato rhizosphere, was shown to suppress
a wide range of phytopathogenic fungi in vitro. The isolate was identified as Pseudomonas putida on the basis
of its bacteriological and genetic characteristics. The P putida P84 strain carry the ph/D gene for 2,4-
diacetylphloroglucinol biosynthesis and may produce the antibiotics as an antagonistic mechanism involved
in biocontrol. The antagonistic activity of the bacterium has a promising implication for its use as a biocontrol

agent to control grapevine gray mold.
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Table 1. Strains of Pseudomonas spp. used in this study

Geographical Sensu

Isolates Host Year origin sricto' b Sfluorescens® phiD*  Anti-fungal®
P1 Watermelon 2004 Haman + + - -
P2 Watermelon 2004 Haman + - - -
P3 Radish 2004 Gimpo + + - -
P4 Garlic 2004 Suwon + - - -
P5, P8 Garlic 2004 Suwon + + - w
P6, P7 Garlic 2004 Suwon + + - -
P9 Pear 2005 Suwon + - - w
P10-Ple6, P21, P22 Grapevine 2005 Suwon + - - -
P17-P20 Grapevine 2005 Suwon + + - -
P23, P24, P26, P27 Tomato 2005 Chunchon + + - -
P25, P28-P30 Tomato 2005 Chunchon + - - -
P31 Cucumber 2005 Suwon + + - -
P32 Cucumber 2005 Suwon + - - -
P33 Tomato 2005 Yeoju + - - -
P34 Pepper 2005 Yeoju + - - -
P35 Pepper 2005 Yeoju + + - -
P36 Pepper 2005 Suwon + - - -
P37 Pepper 2005 Suwon + + - -
P39, P40 Applemint 2005 Seoul + - - -
P41-P43 Grapevine 2006 Hwanggan + - - -
P44 Grapevine 2006 - + - - w
P45, P50-P52 Grapevine 2006 Ansung + - - -
P46 Grapevine 2006 - + - - -
P47 Grapevine 2006 - + + - -
P48 Grapevine 2006 Cheonan + - - -
P49 Grapevine 2006 Cheonan + + - -
P53 Grapevine 2006 Gochang + - - -
P54-P56, P58 Ginseng 2006 Hongchon + + - -
P57, P59 Ginseng 2006 Hongchon + + - w
P60 Peanut 2006 Hongchon + - - w
P61 Peanut 2006 Hongchon + - - -
P62, P63 Grapevine 2006 Hongchon + - - -
Po4, P65 Lance Asia bell 2006 Hongchon + - - \
P66 Grapevine 2006 Damyang + - - +
P67, P68, P70, P72 Grapevine 2006 Damyang + - - w
P69, P71 Grapevine 2006 Damyang + - - -
P73 Forest 2006 Chunchon + - - -
P74-P80 Grapevine 2006 Miryang + - - -
P81, P82 Pepper 2006 Miryang + - - -
P84 Tomato 2006 Suwon + - + ++
P85 Pumpkin 2006 - + - - -

*PCR detection of the 16S rDNA (Sensu stricto), P, fluorescens specific loci and phiD (2,4-DAPG).
®Antagonism toward Botrytis cinerea. —, indicates no zone of inhibition; w, represents until 10 mm wide zone of inhibition; +, represents until 10-
20 mm wide zone of inhibition; ++, represents >20 mm wide zone of inhibition.

S Aow AzlEY P84 @55 o| &3 s AW A (Phyrophthora capsici), ™
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Fig. 1. Growth inhibition of plant pathogenic fungi by Pseudomonas putida P84 strain on PDA medium. Upper plates represent the
negative control for antagonism. A, Botrytis cinerea; B, Phytophthora capsici; C, Fusarium spp.; D, Botryosphaeria dothidea; E,

Sclerotium spp.; F and G, Electron micrograph of the P84 strain.

Table 2. Identification of the P84 isolated from tomato rhizo-
sphere

Characteristics P84 Pseudomonas®

Gram stain - -
Aerobic growth + +
Yellow or orange colonies on NBY - -
Fluorescent pigment on KB + +
Growth on DIM - -
Aerial mycelium - -
16S rDNA sequence identity® 98%

MIDI ST 0.271

Fig. 2. Control of Botrytis gray mold of grapevine by the antago-
nistic bacterial isolate P. putida P84. A, Treatment of P84; B,
Pathogen only.

(Botryosphaeria dothidea), 5. T H e (Sclerotium spp.)
of i3l 718 A 84 HAY 23 F9 ZE 4
299 Age W8] 2 Faasds JepllokFig. 1B-
E). &8, xdo|(@Ed)E o] &3 AL ol

*Details of the genus Pseudomonas are described by Schaad et al.
(2001).

"+, positive; —, negative.

‘P84 strain showed 98% homology to 16S rDNA of P. putida (NCBI
no. AY491973).

41 (Similarity Index), similarity with P. putida biotype A. MIDI SI
was determined through analysis with the MIDI Library version,
TSBA 5.0.
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2-3709] £52E5 7R3 ATHFig. 1F, G). MIDIE ©| &
sk A bak 4943 P oputida biotypeASt FALE 0.271%
YEFN 9132, 16S rDNA2| sequence A3 P putida
(NCBI no. AY491973)2} 98%2] #A1=S Vehlo] P84
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