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ABSTRACT

Twenty three strains of Bacillus spp. screened from 205 isolated of soil bacteria
showed antagonistic activities towards Penicillium digitatum pathogen, a cause fruit rot disease of
citrus. Culture supernatants obtained from 9 strains of Bacillus spp. caused 80-100 % inhibition of
P. digitatum growth when they were serially diluted to 1:32. Volatile compounds produced by
these strains also caused 30-70% inhibition of fungal growth. An ethanol extract from B. subtilis
155 culture supernatant produced the biggest inhibitory effect on mycelial growth and spore
germination of the fungus with EC50 at 77.26 and 83.35 µg/ml, respectively. Inhibitory
compounds obtained from preparative thin layer chromatography (CHCl3/MeOH/H2O: 65/25/4,
v/v) of the ethanol extract had Rf values of 0.14,0.19, 0.28, 0.49, and 0.58 with EC50  value 95.73,
14.07, 15.19, 108.59 and 100 µg/ml, respectively. Protein precipitated with 80 % saturated
ammonium sulfate, from the culture supernatant, had an EC50 of 288 µg/ml. The antifungal protein
activity was detected in bands 15 after native-polyacrylamide gel electrophoresis. Inoculation of a
P. digitatum spore suspension (104 spores/ml) onto wounded citrus fruit induced disease
symptoms at day 3 and decayed at day 5. To study the efficacy of B. subtilis 155 in controlling
citrus fruit rot, various treatments, including inoculation with endospores and treatment with
ethanol extracts were carried out. Inoculation with B. subtilis endospores 24 h prior to fungal
spores inoculation decreased disease incidences by 99.70%, while addition of 10 mg/ml of the
ethanol extract, together with the fungus, produced complete disease suppression within 5 days
after inoculation. Average lesion diameters observed from those treatments with bacterial
endospores, crude extract and imazalil were significant different from the size of wounds in the
control set treated only with fungal spores.


