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The objective of this study was to evaluate the efficacy of an encapsulated
antagonistic Bacillus in controlling chili anthracnose. After the pathogenicity test of
3 Colletotrichum species, including C. acutatum, C. capsici and C. gloeosporioides
on ripe and green superhot chili fruits, the results showed that C. acutatum had the
highest disease index 100 and 86.67 %, respectively. Subsequently, 5 Bacillus strains
were tested for their antagonistic activities against the three Colletotrichum species
using the dual culture technique. Only strains D604, D502 and CaSUT007 showed
high activity against all 3 species with the average clear inhibition zone of 43.87,
37.37 and 19.69 cm., respectively. After being tested for UV tolerance, only the strain
D604 survived after the exposure of 6 hrs., with a survival rate of 4.00 +1.00 cfu.ml™.
Because of its best performance, D604 was selected as a representative strain for
further study. Three encapsulated formulations of D604 were made by extrusion
method with the varying percentage of sodium alginate. Among them, the formulation
with 3% (w/v) sodium alginate gave the most uniform spherical beads with consistent
size. However, when the three formulations were tested for their ability in releasing

the encapsulated bacteria, only the formulation with 1% sodium alginate could release the



highest number of bacterial cells of 9.60 +7.76 x 10° cfu.g™. When this formulation
was further tested for Bacillus viability after storage, the bacterial number slightly
decreased after 2 months but stayed stable during the 3" and 4™ months. After that,
the number steadily declined and only 8.4 + 0.30 x10° cfu.g” was left after 6 months
of storage. With a storage period of 6 months, the formulation had 5.24 and 0.01%
contamination rates from other bacteria and fungi, respectively. When this formulation
of D604 was tested with C.acutatum using the detached fruit technique, the
encapsulated Bacillus gave 26.52% disease reduction rate which was not statistically
different from that of the fresh culture which gave 22.44% compared to that of the
negative control when red-ripening fruits were used as test material. However, when
the green fruits were used, only the fresh culture performed the best, giving 32%
disease reduction rate. Under a greenhouse condition in which the whole chili plants
were used as test material, the fresh culture gave 38.96% disease reduction while the
encapsulated formulation gave 34.28% compared to that of the negative control. The
efficacy of both formulations was comparable to that of carbendazim treatment. When
the leaf samples in the greenhouse test were analysed for biochemical changes from
the treatment using synchrotron FT-IR microspectroscopy, it was found that the leaf
tissues sprayed with D604 strain had significantly (p<0.01) higher amount of lipid,
CH bending, hemicellulose and polysaccharide than those of the negative control

which were 10.76, 2.36, 4.49 and 34.99%, respectively.
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