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Antifungal Activity of Bacillus Subtilis HK2 against Trichothecium
Roseum Causing Pink Rot of Melon and White Stain Symptom on Grape
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Hankyong National University, Anseong 17579, Korea
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Abstract - Pink Rot on melon and White Stain Symptom on grape are caused by Trichothecium roseum, one of the most
important diseases of grape and melon. These diseases have been occurred in national-wide in Korea and causes irreversible
damage on the grape and the melon at harvest season. This research presents the evaluation of the capacity of Bacillus
subtillis HK2 to protect both melon and grape against 7. reseum and establishes its role as a biocontrol agent. In this study,
we isolated a Bacillus strain HK2 from rhizosphere soil, identified it as Bacillus subtillis by 16S rRNA analysis and
demonstrated its antifungal activity against 7. roseum. Under [-plate assay it was observed that the effect of hyphal growth
inhibition was not due to production of volatile compounds. The optimum culture condition of HK2 was found at 30 C and
initial pH of 7.0. Application of HK2 culture suspension reduced 90.2% of white stain symptom on grape as compared to
control, resulting in greater protection to grape against 7. roseum infestation. Butanol extract of HK2 culture purified using
flash column chromatography. The antifungal material was a polar substance as it showed antifungal activity in polar elute.
Therefore, our results indicated a clear potential of B. subtilis HK2 to be used for biocontrol of Pink rot in melon and white
stain symptom on grape caused by 7. roseum.
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Fig. 1. Photographs of mycelial morphology of Trichothecium roseum isolate affected by antagonistic bacterial strains 7 days after
inoculation on tryptic soy agar by dual culture test. Each bacterial strain was cultured on tryptic soy agar on the center of the plate,
and 7. roseum was cultured on the side of the plate at the same time. In all, each bacterial suspension was smeared on the center of
the plates while 5-day-old mycelial plugs (5 mm in diameter) of 7. roseum was inoculated on the side of the plates. A, C; Normal
hyphae of T. roseum, B, D; Swollen hyphae and conidiophore of 7. roseum by HK2 strain.
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Table 2. Comparison of physiological and biochemical
characteristics of HK2 compared with B. subtilis described
by Bergey’s Manual of Systematic Bacteriology

Characteristics

HK2

B. subtilis

Morphological

Gram stain

Mobility

Aerobic growth
Spore

Physiological
Control

Glycerol

Erythritol
D-Arabinose

Ribose

D-Xylose

L-Xylose

Adonitol
b-Methyl-D-Xyloside
Galactose

Glucose

Fructose

Mannose

Sorbose

Rharnnose

Dulcitol

Inositol

Mannitol

Sorbitol
a-Methyl-D-Mannoside
a-Methyl-D-Glucoside
N-Acetyl-Glucosarnine
Amygdalin

Arbutin

Esculin

Salicin

Cellobiose

Maltose

Lactose

Melibiose

Sucrose

rod

z

+
y

rod
+
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Table 2. Continued

Characteristics HK2 B. subtilis
Trehalose + +
Inulin + +
Melezitose - +
Raffinose - -
Starch + +
Glycogen + +
Xylitol + +
Gentiobiose - -
D-Turanose + +
D-Lyxose + +
D-Tagatose - -
D-Fucose - -
L-Fucose - -
D-Arabitol - -
L-Arabitol - -
Gluconate - -

2-Keto-Gluconate - -
5-Keto-Gluconate - -

Yy

“+; positive, *-; negative.
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Bacilus_oleronius_N-14-25-2

Bacilus_subtiis_strain_BJ-46
Bacilus_sublis_strain_WIFD16
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Bacllus_alrophaeus ATCC 6537
Bacius_endophyticus_ICS11201
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Bacilus_amyloiquefaciens_subsp._null_AMM1503
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Bacilus_horikoshi_WRs-T
Bacilus_icheniformis_YN

Bacilus_circulans_0B0T02F1
Bacilus_niacini_Mali_54
Baclus_simplex_SMOC_ZAN-044

Bacilus_anthracis_A1

Fig. 2. Phylogenetic position of HK2 within the genus Bacillus. The branching pattern was generated by neighbor-joining tree
method. The Gene bank accession numbers of the 16S rDNA nucleotide sequences are indicated in brackets. The number of each
branch indicates the bootstrap values. The bar indicates a Jukes-Cantor distance of 0.2.
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Table 3. Effects of volatiles produced by HK2 strains on
mycelial growth of Trichothecium roseum

Bacterial Growth on PDA (mm)
strain Trichothecium roseum
HK2 67

Untreated 73

(55 tm, 70A, Phenomenex) catridgeE methanol ¥ 54> Z+
10 ml2 438171 A| RS 5~6 ml/min®] §&0 2 2=A)7
t}, Catridge®]] 21 tiAFE2-2 methanol 0, 10, 20, 40, 60,
80, 100%2 ZAE QoS 10 ml¥ 2344 02 29l5l0] 834]
ik, £=NL speed vac (CVE-100D, EYELA, Japan) 0.2 %
= oS AR FAE W & 2479 FER methanol &
10000 ppmo| E|E2 FEE 2AA G52 0,2 i filter
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