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ABSTRACT

Many freshwater resources in Thailand face problem from toxic cyanobacterial blooms.
There is a need to eliminate these cyanobacteria and their toxins from water resources. This research
investigated the efficacy of Bacillus sp. AK3 for controlling various toxic cyanobacteria and
degradation of microcystin. An immobilized method for algicidal bacteria on floating porous glass
was developed for application in natural water resources. Inhibitory effect of Bacillus sp. AK3 against
Cylindrospermopsis sp. C013, Dolichospermum sp. C014 and Microcystis sp. C028 reached 100%
within 36 hours. Algicidal activities were not affected by pH or temperature. Both supernatant and
Bacillus sp. AK3 cells showed algicidal activity, suggesting that Bacillus sp. AK3 could directly or
indirectly control on Microcystis sp. C028 cells. Approximately 79% of microcystin-RR (15 pg/L)
was degraded by this bacterium within 3 days. In immobilization experiment, bacterial attachment on
material surface was stable after 24 hours. Each gram of immobilized material contained 11 X 10°
CFU. In comparative experiment between immobilized-bacteria and free cells in controlling
Microcystis sp. C028, the algicidal activity of immobilized-bacteria reached 100% within 3 days,
compared to only 9.06% in free cells. The immobilized-bacteria were tested in 10 L glass column to
control natural Microcystis spp. blooms. The immobilized-bacteria can effectively control both
Microcystis spp. and microcystin-RR. Bacillus sp. AK3 was identified as Bacillus vallismortis based
on 16s rRNA gene sequence analysis. This is the first report on immobilization of B. vallismortis in
floating material to control cyanobacteria and microcystin. This research could be applied in natural

water resources.



