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ABSTRACT

Biological control by antagonistic Bacillus subtilis 1s a subject that is
receiving considerable attention and has now moved from a laboratory scale to patents
and evaluations of commercial applications. This study focuses on the determination
and interpretation of the potential of B. subtilis ABS-S14 and 155 strains to suppress
citrus fruit rot disease caused by Penicillium digitatum. In addition, the ability of
these pathogen antagonists to induce resistance mechanisms in citrus fruit was also
examined. Both strains of B. subtilis showed strong antagonistic activity to the fungus
pathogen in vitro. The crude extracts from cell-free cultured broth also showed
significant antifungal activities. Upon TLC, HPLC and MALDI-TOF analysis, both
strains produced antifungal lipopeptides belonging to the families of fengycin, iturin
and surfactin. Partially purified fractions of crude extracts revealed potent antifungal
activity related to iturins and fengycins, but not from surfactins. Volatile organic
compounds (VOCs) emitted by these two antagonists induced mycelial morphological
abnormalities and inhibited the formation of spores. Moreover, fungal inhibition
property varied with culture media. Bacterial culture in TSA medium showed the
highest level of mycelial inhibition, followed by LA, PDA and NA, respectively. In
vivo experiment, antagonistic B. subtilis survived on the surface of citrus fruit over 20
days and their crude extracts were clearly induced activity of peroxidase (POX) and

phenylalanine ammonia-lyase (PAL) enzymes in the citrus rind.
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