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Highly frequent introductions of sea water into Lake Koyamaike, which is a shallow freshwater lake located in Tottori, Japan,
have been conducted since the beginning of 2012 against the bloom of blue-green algae and water chestnut. Although the
blue-green algae and the chestnut have disappeared as expected, it is predicted that these change also influences material flows
and water quality through the change of the microbial ecosystem of the water bodies in the Lake. In this research, investigation
of microbial ecosystem of the lake from 2012 to 2014 and numerical analysis were conducted to grasp the influences on the
microbial ecosystem and the water quality of the lake.

After the salinity concentration rise by the sea water introductions in 2012, we found out plankton species have changed to the
sea water species and have been kept in 2013 as a result of analysis using microscope observation and the PCR DGGE method.
It also became clear that the number of heterotrophic nutrition flagellate (HNF) and ciliate were double-digit increasing.
Moreover, water quality (nutrients and COD) showed bigger seasonal variations than before, and is in a changing trend. It is
considered the food chain structure of the lake may change and it had a certain effect to material flows in the lake by the sea
water introduction.

We have also constructed a conceptual type model including microbial ecosystem for numerical simulations for the lake. As a
result of applying the model to the lake Koyamaike for evaluating the role of a microbe food chain, the biomass of protists and
bacteria which form a microbe food chain, was accounted for about 40 percent of the total biomass in the lake between in
summer and autumn. Moreover, it was found out that existence of the protists is important in the energy and phosphorous flows
in the model, because it can efficiently transmit the energy and the phosphorous from a low rank trophic levels to a higher rank
levels.




