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Abstract Contamination and growth of Trichoderma, a green
mold, on the oak log and wooden chip or sawdust media can
severely inhibit the growth of oak mushroom. Chemicals including
pesticides and antibiotics are generally not allowed for the control
of green mold disease during mushroom cultivation. In this study,
bacterial pathogens causing blotch disease on the oyster mushrooms
were isolated and their peptide toxins were purified for the control
of green mold disease. Strains of Pseudomonas tolaasii secret
various peptide toxins, tolaasin and its structural analogues,
having antifungal activities. These peptides have shown no effects
on the growth of oak mushrooms. When the peptide toxins were
applied to the green mold, Trichoderma harzianum HI, they
inhibited the growth of green molds. Among the 20 strains of
peptide-forming P. tolaasii, strong, moderate, and weak antifungal
activities were measured from 8, 5, and 7 strains, respectively.
During oak mushroom cultivation, bacterial culture supernatants
containing the peptide toxins were sprayed on the aerial mycelia
of green molds grown on the surface of sawdust media. The
culture supernatants were able to suppress the fungal growth of
green molds while no effect was observed on the mushroom
growth and production. They changed the color of molds from
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white aerial mycelium into yellowish dried scab, representing the
powerful anti-fungal and sterilization activities of peptide toxins.
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Fig. 1 Phylogenetic analysis of the isolated green mold strains of
Trichoderma harzianum
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Fig. 2 Antifungal effects of the culture supernatants of P. folaasii strains. Growth inhibitions of 7. harzianum H1 strain were measured in the presence
of culture supernatants of P. folaasii 6264, HK2, and HK4. Culture supernatants were applied on the filter paper disc

Table 1 Antifungal activities of various strains of Pseudomonas tolaasii

Bacterial strain Pla P1B
6264 HK
Fungal strain > 3 1 5 ; 0 =
T. harzianum H1 o+ + ++ o+ - +++ + + o+ -+
Bacterial strain PIp Ply
HK
Fungal strain 14 15 16 17 18 19 20 21 2 23
T harzianum H1 ++ ++ -+ + + ++ + + ++ 4t

Antifungal activity; +++: strong, ++: moderate, +: weak
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Fig. 3 Sterilization of 7 harzianum by the antifungal peptide toxins. The
culture supernatant of P. folaasii 6264 was sprayed on the green mold
mycelia grown on the surface of sawdust media at day 0
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Fig. 4 Suppressions of green molds by the peptide toxins. Culture
supernatants of the indicated P. tolaasii strains were sprayed on the
mycelia of T harzianum H1 at day 0. Data are mean+ SE (bars)
percentage of the results from three replicates. The same letters are not
statistically significant at p <0.05 (Tukey’s Test)
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