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POTENTIAL OF Bacillus ISOLATED FROM LICHENS FOR MINERAL SOLUBILIZATION AND
BIOLOGICAL CONTROL OF PLANT PATHOGENS
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Abstract:

Bacillus species are recognized for their important roles in promoting plant growth and suppressing
plant pathogens through multiple mechanisms, including mineral solubilization, production of hydrolytic enzymes,
and antagonistic capacities. Lichens are symbiotic organisms formed through an association between fungi and
algae or cyanobacteria. Previous studies have reported the presence of diverse bacterial communities associated
with lichens, suggesting that lichens may serve as a potential reservoir of microorganisms with valuable biological
properties. This study aimed to isolate Bacillus spp. from crustose lichens growing on bullet wood and palm trees
in area of Maejo University campus, Chiang Mai, Thailand, and to investigate their plant growth—promoting (PGP)
and biocontrol potential. Lichen samples were processed using culture-based isolation techniques, and Bacillus
isolates were selected based on morphological characteristics. Bacterial identification was revealed by 16S rRNA
gene sequence analysis. The isolates were further evaluated for PGP properties including mineral solubilization,

siderophore production, and antagonistic activity against plant pathogens. A total of 119 bacterial isolates were
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obtained from seven crustose lichen samples. According to base sequences, these isolates belonged to the genera
Bacillus, Lysinibacillus, and Priestia. Among them, 51 isolates were capable of phosphate solubilization, while only
one isolate showed potassium-solubilizing activity. Furthermore, 31 isolates posed the ability to solubilize zinc in
the forms of zinc carbonate, zinc phosphate, and zinc oxide. Fifteen isolates produced siderophores. Notably,
three Bacillus isolates showed antagonistic activity against both the bacterial plant pathogen Erwinia carotovora
and the fungal pathogen Curvularia lunata. These findings indicate that lichen-associated Bacillus represent a
promising source of beneficial microorganisms with potential applications in biofertilizer development and

biological control strategies for sustainable agricultural systems.
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