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This study investigated an influence of pollution caused by aquaculture farming and
its remediation with an oxygen-releasing compound (ORC) on the dynamics of the bacterial
community in the sediment by in situ sampling and microcosm experiments. First, brackish
oyster farms and marine milkfish farms were chosen, and changes of the composition of the
bacterial populations in the sediment were studied in the presence of fish feeds and
aquacultured fish excreta. Then, sedimentation of the fish feeds was simulated in the
microcosm experiment to investigate the effect of fish feeds on the microbial community.
Finally, a biostimulation experiment using an ORC, magnesium peroxide was conducted in
order to follow the shift of the microbial communities between unperturbed and organically
perturbed conditions and their recovery after application of the biostimulant.

The changes of the bacterial communities were measured by PCR-denaturing
gradient gel electrophoresis (DGGE) of 16S tDNA along with physicochemical variables to
estimate their relationships under the influence of aquaculture and biostimulation. Total
viable counts of sulfate-reducing bacteria (SRB) were obtained by the most probable number
(MPN) method to understand their relationship to the anaerobic environments and presence
of sulfides. Physicochemical variables such as nutrients, redox potential, and sulfide
concentrations were measured to reveal their links to the microbial community.

Similarities of the bacterial population compositions in a brackish water lake, Lake
Shiraishi, where oyster was aquacultured, decreased in proportion to the positions from the
lake mouth towards the oyster farms. SRB was found in the vicinities of the oyster farms,
while sulfur-oxidizing bacteria (SOB) were found all over the lake. Physicochemical
analyses suggested marine origin of the sediment at the lake mouth, while higher organic
matter load and resultant anaerobic, reductive condition of the sediment in the oyster-farming
area were observed. -

Composition of the bacterial populations in the sediment beneath marine milkfish
cages revealed species related to complex heterotrophic processes under the anaerobic
conditions. Unique PCR-DGGE bands present in the fish cage area were related to the
Cytophaga-Flavobacterium-Bacteroides group. The results suggest that fish feeds created
new niches in which reductive microorganisms like SRB were included. Ingredients of the
feed and quantity of its leftover may be key factors that influence the structure of the
bacterial community in the sediments of the milkfish farms.

Shifts of the bacterial population compositions in fish feed-applied sediment were
observed with increasing amounts of the fish feeds in the microcosm experiment using the
sediment of Lake Shiraishi. The bacterial compositions were revealed to be affected by the
| reductive environments caused by the organic matter loading. The results suggest the
negative impact of organic matters on the microbial community in the sediment.

The effect of MgO, on the changes in the ‘bacterial community was tested in a
microcosm experiment which simulated organically polluted sediment of aquaculture farms.
A significant reduction of total sulfides, increase of redox potential, and consequent
disappearance of SRB were observed. In addition, the bacterial community in the sediment
was affected mainly by the redox potential and resultant sulfides produced by SRB.
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