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Identification of Rhizo-bacterium Inhibiting Diaporthe citri Causing Citrus
Melanose
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Chungbuk, Korea

r : Abstract I ~\

Rhizo-bacteria were isolated from organic-farming soils to select antagonistic agent for controlling citrus
melanose disease. Among several antagonistic bacteria, KB-401 effectively inhibited mycelial growth of
several plant fungal pathogens, including the pathogen of citrus melanose, Diaporthe citri. KB-401 also
inhibited spore germination of the fungal pathogen. The tip of germ tube was swollen when conidia of D.
citri were co-culture with KB-401 in PD broth amended 1% glucose. KB-401 was identified as Bacillus
subtilis through the investigation for physiological characters and the analysis of nucleotide sequences of 16S
rDNA.
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Table 1. Effect of Bacillus subtilis KB-401 on mycelium
growth of 18 plant pathogenic fungi on potat dextrose agar

Pathogens Inhibitiaon
zone
Alternaria kikuchiana KACC40629 +
Diaporthe citri KACC40303 -+
Venturia nashicola KCTC6484 +
Venturia inaequalis KACC40301 +
Botrytis cinerea KACC40963 ++
Cladosporium fulvum KCTC6171 +
Colletotrichum coccodes KACC40011 ++
Colletotrichum gloeosporioides KACC40804 ++
Colletotrichum acutatum KACC41028 ++
Fusarium oxysporum KACC40037 ++
Fusarium solani KACC41093 ++
Fusarium moniliforme KACC41031 ++
Phytophthora capsici KACC40177 ++
Phytophthora melonis KACC40486 +
Pythium ultimum KACC40705 +
Pythium sp. KACC40156 ++
Sclerotinia sp. KACC41068 +
Rhizoctonia solani KACC40132 ++

*Symbols of inhibition zone indicated as follows; +, less than
2 mm of inhibition zone; ++, inhibition zone between 2 mm

and 5 mm; +++, more than 5 mm.
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Fig. 1. Conidia of Diaporthe citri germinating in potato dextrose broth with only 1% glycerol (A) and with both 1% glycerol and
Bacillus subtilis KB-401 adjusted to 1 x 10° CFU mL" as a cell density (B).

o EBI01
w| L Bacillus subtilis NCDO 17657 (X60646)
AL} Bacillus licheniformis DSM 137 (X68416)

Bacillus pumilus ATCC 70617 (X60637)
Bacillus simples DSM 13217 (D78478)

Bacillus megaterium 1AM 13418T (D16273)
ul LE Bacillus circulans ATCC 45137 (D78312)
i Bacillus benzoevorans ATCC 49005T (D78311)

Bacillus psvehrophilus ATCC 23307 (D16277)

Bacillus insolitus DSM 5T (X60642)
Bacillus pallidus ATCC 311767 (Z26930)
Bacillus smithii DSM4216T (Z26935)

Bacillus alcalophilus DSM4SST (X76436)
Paenibacillus fvisporus LMG20987T (AY208751)

Fig. 2. Neighbor-joining phylogenetic tree based on 16S rRNA
gene sequences showing the phylogenetic position of strain
KB-401 within closely related strains of genus Bacillus. Bar,
0.01 substitutions per nucleotide position.
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