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ABSTRACT

Melon powdery mildew, caused by Podosphaera fusca, is one of the serious diseases of melon
plant in Korea. In this study, we evaluated the effect of selected antagonistic bacteria on the
inhibition of mycelial growth of various plant pathogens, and control of melon powdery
mildew. Based on the 16S rDNA and gyrA gene sequences, the selected antagonistic bacteria,
M09, M70, and M99-1, were identified as Bacillus velezensis. These bacteria not only inhibited
the mycelial growth of 47~69% in various plant pathogens, but also significantly reduced the
incidence of powdery mildew. The three strains selected in this study could be used as potential
biological control agents for various plant diseases as well as melon powdery mildew.
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Fig. 1. Neighbor joining trees inferred from 16S rDNA (A) and gyrase subunit A (gyr4) (B)
gene sequences of Bacillus subtilis species complex. Bootstrap scores > 50 are presented at the
nodes. The scale bar indicates the number of nucleotide substitutions per site. The selected
antagonistic bacteria are indicated in bold.
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Fig. 2. In vitro inhibitory effect of mycelial growth of plant pathogens by antagonistic bacteria,
Bacillus sp. M9, M77, and M99-1. A, dual culture assay; B, measurement of inhibition effects
of bacterial isolates on mycelial growth of plant pathogen. Error bars represent standard
deviations of three replicates. BC, Botrytis cinerea; CF, Colletotrichum fructicola; DB, Didymella
bryoniae; FE, Fusarium equiseti; FO, Fusarium oxysporum f. sp. melonis; FS, Fusarium
solani; MC, Monosporascus cannonballus; PS, Phomopsis sp.; SL, Stemphylium lycopersici;
VD, Verticillium dahlia.
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Fig. 3. Comparison of inhibition of mycelium growth by treatment with antagonistic bacterial
cell suspension (A, Bacillus sp. M9; B, Bacillus sp. M70; C, Bacillus sp. M99-1; D, commercial
goods-1; E, commercial goods-2; F, control) on the colonified leaf disk with mycelium and
spores of melon powdery mildew. Antagonistic bacteria (1 x 10 CFU/mL) were sprayed onto
whole leaf disk. The degree of growth of the mycelium was measured 5 days after treatment,
and the photographs were taken under stereo microscopy (10x%).
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Table 1. Suppression of melon powdery mildew by treatment with antagonistic bacteria
Bacillus spp. on leaf disk of melon plants

Inhibition of the mycelium®
Ist plot 2nd plot 3rd plot 4th plot Sth plot

Treatment

Bacillus sp. M9 ++
Bacillus sp. M70
Bacillus sp. M99-1
CBA-1°

CBA-2

CBA-3

Control - - - - -

++ ++

o+ T T +
+ + + I T +
T+ + T T

4
+
+

4t
+

+ + + I +

*The values indicate the degree of inhibition of mycelial growth on leaf surface as strong (++), moderate (+), weak
(+) and not inhibited (-).
°Commercial biological agents for controlling of melon powdery mildew.
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