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The objectives of this study were to investigate decomposition of
cyanobacterium scum of Microcystis aeruginosa and its intracellular toxins under
terrestrial conditions both in the shade and well lit situations and to screen for bacterial
strains that were capable of M. aeruginosa TISTR 8325 lysis and microcystins crude
extract degradation. An identification of the most potent bacterial strains was also
performed. ,

The decomposition study was undertaken with bloom scum samples containing
cyanobacterium M. aeruginosa that were collected from a fishpond in Pathumthani
Province. Untreated scum samples as well as samples of soil mixture were incubated under
terrestrial conditions. The experiment was continued until no residual microcystins were
detected. The viability of cyanobacterial cells was also tested by culturing the decomposed
scum in an aqueous MA medium. Bacterial strains presented in the treatment that
indicated better conditions for the decomposition were isolated. Cyanobacteriolytic strains
were subsequently screened for the study of M. aeruginosa TISTR 8325 lysis and the study
of microcystin crude extract degradation. The screening of the strains was performed using
the agar diffusion method. The most efficient strains in cell lysis as well as microcystin
degradation were identified and characterized according to Bergey’s Manual of Systematic
Bacteriology and the API Identification system.

The results indicated that terrestrially, the scum decomposed more effectively
in shade than direct sunlight. The microcystins removal rate in a sample of the soil mixture
was found to be the fastest. After eight days of incubation, residual microcystins were
undetectable. Attempts to culture the treated scum samples in the MA medium were also
unsuccessful. From the samples treated in shade, a total of 22 bacterial strains could be
.isolated. However, only five proved to be cyanobateriolytic strains. The most potent
bacterial strain was D3-2. According to the removal rate of the extract, the bacterial strain
D1-2 was the most effective. The dissolved microcystins at concentrations of 10, 50 and
100 pg 1" were completely degraded within 6, 7 and 9 days, respectively. These were
equivalent to a microcystin half-life of 0.92, 1.06, and 1.20 days. The strain D3-2 was the
next effective strain. The toxins were completely degraded within 6, 8 and 9 days, with a
half-life of 0.74, 1.52 and 1.62 days. The bacterial strains D1-2 and D3-2 were identified as
Microcyclus sp. and Bacillus brevis, respectively.

This present study indicated that removal of cyanobacterial scum by physical
means and subsequent incubation with normal soil in shade could be a simpler and more
appropriate method for management of cyanobacterial bloom in surface water sources than
chemical application. For practical use, Bacillus brevis D3-2 addition during the incubation
could improve the efficiency of the decomposition process of the scum. For microcystins
contaminated in raw water supplies, it may be worthwhile incorporating the bacterial strain
D1-2 Microcyclus sp. into the treatment process.
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