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The culture supernatant of Baczllus sp. bacteria showed growth inhibition against several
kinds of fungi, especially plant pathogenic fungi. This strain was isolated as a microorgan-
ism, which remarkably inhibited the growth of Fusarium sp. on a potato-glucose agar medium.
The strongest antifungal activity was observed when the strain was aerobically cultured in a
medium containing 200 g of potato extract, 20 g of glucose and 2 g of polypeptone per liter
of water at pH 6.5 with a reciprocal shaker at 33-35°C for 2 days. The supernatants of
about 30-fold dilution and about 20-fold dilution retained the antifungal activity against
Pyricularia oryzae and Helminthosporium oryzae, respectively.
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Fig. 1
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Photomicrographs of Bacillus sp. bacteria.

A through phase-contrast (x 600), B: with oil-immersion objective (x 1,000).
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B (PGP faREH) ohFirEL L, 0.1% 5 X0 0.5
COTRMODINRIIEET TH - 7.
IRBOREREY L L, & PIEEEO# - 7o PGP
WRE D 7 P olia T v 7 Vel Ehx oG, BX
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Table 1 Comparison of media in antifungal activity.

Culture Activity
Nutrient broth +
Glucose (19;)-nutrient broth ++++
Potato-glucose (2°) broth + 44+
Potato.glucose (29;)-polypeptone (0.2°;) broth ++++++
Potato-.glucose (2°,)-polypeptone (0.5%,) broth ++++
Potato-glucose (2°9;)-(NH();S0,4(0.29;) broth +++-++++
Potato-soluble starch (29;)-polypeptone (0.2°;) broth ++++

The activity was tested by the cylinder plate method. 0.1 ml of each culture broth of Bacillus sp. bacteria
was poured into each cylinder. Helminthosporium oryzae was used as the test organism.
The symbols represent the diameter of an inhibited zone: —+, less than 15 mm; -+ +, from 15 to 18 mm;

+ ++, from 18 to 21 mm; -+ + -+ -, from 21 to 24 mm; + + + + -+, from 24 to 27 mm; + + + ++ 4,
larger than 27 mm.

Table 2 Comparative antimicrobial spectra of the culture supernatant of Bacillus sp. bacteria.

Organisms Activity
Bacteria
Bacillus subtilis IFO 3134 -+
Bacillus circulans IFO 3329 +
Staphylococcus aureus +
Sarcina lutea =+
Escherichia coli IFO 3301 +
Pseudomonas aeruginosa -
Proteus vulgaris IFO 3851 +
Yeasts
Sacchavomyces cerevisiae +
Candida utilis -
Fungi
Aspergillus niger IFO 4414 ++
Aspergillus oryzae E—
Penicillium notatum +++
Penicillium chrysogenum IFO 6143 +++
Rhizopus javanicus +-+
Mucor javanicus IFO 4569 + 4+
Fusarium oxysporum f. sp. lini IFO 5266 + 4+
Fusarium culmorum ++
Plant pathogens (fungi)
Alternaria solani IFO 5924 +++
Botrytis cinerea (psychrophiles) + 4+ +
Fusarium oxysporum f. sp. lycopersici ++
Helminthosporium oryzae IFO 5844 +++
Pellicularia filamentosa {. sp. sasakii IFO 6330 +++
Rhizoctonia solani I-A +++
Phytophthora cactorum (psychrophiles) —
Pyriculavia oryzae ++++
The activity was tested by the cylinder plate method. 0.2 ml of culture supernatant was poured into each
cylinder.
The symbols represent the diameter of an inhibited zone: —, none; 4, less than 7 mm; -+, from 7 to 12

mm; + -, from 12 to 18 mm; + + 4+, from 18 to 30 mm; + + + -+, larger than 30 mm.
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Fig. 2 Antifungal activity of the diluted culture supernatant. Helminthosporium ovyzae (A)
and Pyricularia ovyzae (B) were used as test organisms.

1: control (culture supernatant), 2: 2-fold dilution to idem 1, 3: 4-fold dilution of idem 1, 4:
8-fold diluticn of idem 1, 5: 16-fold dilution of idem 1, 6: 32-fold dilution of idem 1.

n

Fig. 3 Photomicrographs of Helminthosporium oryzae in the environs of a growth-inhibited
zone by the culture supernatant.

A: chlamydospore-like cells on the agar medium, B: macroconidia formed on the short conidio-
phore.

H. oryzae % Ji\~, 71 » 77U X O BIHES A WE L. b THRALAHE, F&RT. COMIEFARIRCER
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1) WWIERE 0D TR UAGCHEASNZ Pk
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