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The objective of this study was to develop a mineral phosphate-solubilizing bacterium as a biofertilizer.
A mineral phosphate-solubilizing bacterium HR-1019 was isolated from cultivated soils. It was identi-
fied as Bacillus subtilis by 165 rDNA analysis. The phosphate-solubilizing activities of the HR-1019
strain against three types of insoluble phosphate, hydroxyapatite, tri-calcium phosphate, and alumi-
num phosphate were quantitatively determined. When 5% of glucose concentration was used as a car-
bon source, the strain showed marked mineral phosphate-solubilizing activity. Mineral phosphate sol-
ubilization was directly related to pH drop in the culture solution of the strain. The pathogenic activ-
ity and antifungal effects of the HR-1019 strain were measured inclear zones formed in PDA media.
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7HE3 B fAA A7 FAgHR) HEE ofF HE
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I 22 {714k Ao gk Aoleke Balvt Burkholderia
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. Effect of temperature on the changes of free phosphate

concentration and pH values during the cultivation of
Bacillus subtilis HR-1019. (A) pH value, (B) phosphorus
concentration. Bacteria were cultured in minimal me-
dium containing 0.5% tricalcium phosphate.
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Fig. 2. Effect of carbon source on the changes of free phosphate
concentration and pH values during the cultivation of
Bacillus subtilis HR-1019. (A) pH value, (B) phosphorus
concentration. Bacteria were cultured in minimal me-
dium containing 0.5% tricalcium phosphate.
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Fig. 3. Effect of glucose concentration on the changes of free
phosphate concentration and pH values during the culti-
vation of Bacillus subtilis HR-1019. (A) pH value, (B)
phosphorus concentration. Bacteria were cultured in
minimal medium containing 0.5% tricalcium phosphate.
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Fig. 4. Effect of initial pH on the changes of free phosphate
concentration and pH values during the cultivation of
Bacillus subtilis HR-1019. (A) pH value, (B) phosphorus
concentration. Bacteria were cultured in minimal me-
dium containing 0.5% tricalcium phosphate.
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Fig. 5. Effect of the kind of insoluble phosphate on the changes
of free phosphate concentration and pH values during
the cultivation of Bacllus subtilis HR-1019. (A) pH value,
(B) phosphorus concentration. Bacteria were cultured in
minimal medium containing 0.5% tricalcium phosphate.
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B

Fig. 6. Growth inhibition of plant pathogenic fungi by Bacillus subtilis HR-1019. (A) Botrysis cineres, (B) Rhizoctania solani, (C) Sclerotinia

10.

11.

sclerotiorum
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