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Abstract

Penicillium digitatum, a postharvest pathogen of green mold rot of citrus fruit generally
contaminates in orchard through packing house. This study aims to use mixtures of antagonistic
yeast and bacteria in combination with baking soda (sodium bicarbonate) as a biological control
product to control fruit rot pathogen in citrus during postharvest storage. After screening for the
antifungal activity P. guilliermondii BCC5389 and Bacillus subtilis ABS-S14 showed strong
antagonistic activity toward the fungus pathogen in vitro and in vivo. B. subtilis ABS-S14 and 1-
2% NaHCO; (w/v) completely inhibited mycelial growth and spore germination of P. digitatum.
At 106 to 108 cell/ml of P. guilliermondii BCC5389 inhibited fungal mycelium growth and spore
germination of 93.89% and 100%, respectively. A sodium bicarbonate solution has no effect on
growth of both antagonistic microorganisms. The potential of using P. guilliermondii BCC 5389
or B. subtilis ABS-S14 by themselves or in combination for the control P. digitatum in citrus, and
their effects on postharvest quality of fruit were investigated. . Fruit efficacy test revealed that
the percentage of disease incidence on fruits treated with the combined antagonists was
remarkedly reduced. Rapid colonization of P. guilliermondii was observed in the wounds during
the first day to 6 days at 25°C, whereas B. subtilis increased marginally over 3 days. The
populations then stabilized for the remaining incubation period. The combination did not impair
any of the quality parameters of fruit after storage at 25°C for 7 days. The mixtures of
antagonist were clearly induced activity of chitinase and [3-1,3-glucanase enzymes in the citrus
rind within 24 h. Interestingly, inoculation with P. digitatum alone also induced the elicitation of
both enzyme activities in the citrus flavedo tissues during 12-48 h. In parallel, the expression of
genes that coded for glucanases as well as chitinase, were enhanced by the antagonists in the

citrus rind during the first 3 h following pathogen inoculation.
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