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High density culture of Bacillus subtilisBSM320 in aqueous
extract of composted spent mushroom substrate of Lentinula
edodes and biological control of green mold disease
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ABSTRACT: The objective of this study was to achieve biological control of green mold disease in Pyogo mushrooms using
antagonistic microorganisms. Bacillus subtilis BSM320 cells inhibited mycelial growth by 48-60% against three Trichodermaisolates
including T. hazianumisolated from the substrates of Lentinula edodes, showing their antifungal activity.The bacteria were cultured
to a high density of 4.2 x 10°+113.7 cfu/mlin aqueous extract of composted spent mushroom substrates of L. edodes containing
1% glucose and showed a higher growth rate than that observed when using the commercial medium, Luria-Bertani broth. The
bacterial culture showed a 75% protective effect without damaging the mushroom fruiting bodies. These results suggest that B.
subtilis BSM320culture is suitable for biological control of green mold disease during mushroom cultivation.
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LeCSMS WE + 1% glucose®l| %3t BSM320E 1/10
2 3Asle] B 28 uix|o)] 39 7+E0F 20 ml x 33
AT WA b HE AP F 39 Fofl AL
sttt A TE B8 wiA o] 49 FEFFo] W
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8.5cmol| HISIY T hazianum LeT-3, Trichoderma sp.
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ME B. subtilis, B. amyloliquefaciens, B. licheniformis<t
F7F 28 T8 HASH (Nagy er al, 2012,) o] FE37
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Fig. 1. Antifungal activity of Bacillus subtilis BSM 320 against
Trichoderma hazianum LeT-3. The control represents no
inoculation with BSM320.

Table 1. Mycelial growth inhibition of Trichoderma spp. by
Bacillus subtilis BSM320

Isolates Mycelial growth inhibition (cm)

Trichoderma hazianum LeT-3 4.5+0.3
Trichoderma sp. KACC42249 4.3%0.2
Trichoderma hazianum KME 3.4+0.2
Control 8.5+0.3

The control represents no inoculation with BSM320.

AL BAE sl th(Altaf et al, 2022,
Stanojevic et al., 2019). W&FX B. subtilis BSM320+= 7]
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Table 2. Bacterial density of Bacillus subtilis BSM320 cultured
in different media

Culture Media
LeCSMS WE + molasses 1%
LeCSMS WE + Glucose 1%

Bacterial colony (CFU/mL)
3.0 x 10° + 51.0
42x10°+ 113.7
12%x10°+ 67.0

Lurina-Bertani broth
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Fig. 3. Disease severity of green mold on substrate of
Lentinula edodes treated with Bacillus subtilis BSM320
cultured in WE LeCSMS.

Before After

Fig. 4. Protective effect on green mold disease of Lentinula
edodes after treatment of Bacillus subtilis BSM320 cultured in
WE LeCSMS.
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