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Abstract

The treatment of eutrophication water bodies can be divided into physical, chemical and
biological treatment method. At present, aeration of the physical method is frequently
adopted to improve the eutrophication of lakes and reservoirs. The biological filter is usually
used to treat highly polluted water, with the media filled in the filter, the microorganisms will
be attached on the media and thus to purify the water. It has a high treatment efficiency and is
suitable for small-scale water bodies. The biomanipulation is a most prevailing biological
method in this decade by using the ecological food chain in the water body to purify the water.

The objective of this study has two parts: one is to developa facilicity - recirculating
aquaculture system (RAS) with biofilters and aeration equipment, and its application; the other
is to establish the operational parameters and field application of domestic biomanipulation. To
achieve the above objective, the research focuses on investigating the treatment efficiency of
the facility developed and the application results of the field experiment of the Biomanipulation.

The results of this study include:

1. Development of the "recirculating aquaculture system (RAS) with biofilters" and its
application on landscape pond and culture pond. The landscape pond was operated for a total
of 400 days, and the average removal rate of ammonia nitrogen was 58% during the experiment.
The operation of the culture pond was 116 days. At the early stage of the experiment (15 ~
57 days), the removal efficiency of the total ammonia nitrogen could reach up to 63%. While
starting from the 75th day, the total ammonia nitrogen of the effluent was higher than the
influent. It was presumed too much organic matters accumulated in the equipment due to the
periodically supply of the nutritional broth. It thus resulted the aging of the nitrifier biofilm and
inhibited the nitrification, so that the system could not normally function at the later stage of
the experiment.

2. Development of the aeration equipment "pond aeration system" and evaluation of its
oxygenation efficiency by conducting experiment at the Drunken Moon Lake of National
Taiwan University, and its efficacy in improvement of the water quality of the landscape lake
reservoir. The experimental results showed that the aeration equipment of the "pond aeration
system" had a diffusion radius of about 20 meters, a diffusion area of about 1,256 m2, and a
volume of about 3,140 m3 of agitated water.

3. Biomanipulation is a water quality management practice which the natural aquatic
organisms is controlled by changing the composition of the fish phase artificially, and then uses
the feeding relationship of the fish to control the cluster structure of the plankton phase so as
to achieve the water purification. In this study, the silver carp was stocked in the Drunken Moon

- 568 -



Lake of National Taiwan University by using biomanipulation method to biologically control
the water quality. During experiment, the growth process of the silver carp was monitored and
calculated for a period of 6 years, i.e., new fry would be added after 6 years, and the original
silver carp were replaced by fishing. Experimental results showed the water quality and the
feed algae of the silver carp was able to stably maintained, could enhance the rational utilization
of the silver carp in Drunken Moon Lake successfully.

Keywords:Eutrophication water bodies, Recirculating aquaculture system (RAS) with
biofilters, Aeration equipment, Biomanipulation, Silver carp
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