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ABSTRACT 
 
  Nowadays rearing fish in closed-system aquaria using filters to treat the 
water in order to reduce water exchange and water supply requirements is popular. This 
study was conducted to search for measures to reduce the cost and prolong the 
working life of such filter systems, including increasing the efficiency of nitrogen 
compound removal in closed-system aquaria. Hybrid catfish (Clarias macrocephalus x 
C. gariepinus) were used as the experimental fish because they can tolerate a high 
fluctuation of water quality over a long experimental period. The study was comprised of 
3 experiments.  

A comparative study was made to determine the filtering efficiency of 7 
types of commercial water filters by rearing hybrid catfish in aquaria for 64 days. It was 
found that diminishing concentrations of ammonia and nitrite were attributed mainly to 
biofilm that converted ammonia into nitrite and nitrate which required a minimum period 
of 16-28 days for the process to function. Low absorption of ammonia was achieved 
through using activated carbon, coconut shell charcoal, zeolite and ceramic. Durability 
and filtering efficiency of the filters depended upon porosity and amount of biofilm on 
the filter surface. The filter using one coarse meshed plastic sheet and 37 bioballs was 
the most suitable, though there was a small problem with low total alkalinity resulting in 
mortality of the biofilm which peeled off, thus increasing the concentrations of ammonia, 
nitrite and suspended solids (3.584, 0.956 and 50.6 mg/l, respectively) toward the end 
of the experimental period. The catfish growth rate and feed conversion ratio )(FCR  in 
all treatments were in the ranges of 7.39-8.91 g/d and 0.21-0.25, respectively. 
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Another 64-day period of study was carried out comparing eight types of 
filtering system, including the most suitable filter from the first experiment as a control 
unit, to determine the best performing filter material among sand, coconut shell charcoal 
or coarse meshed plastic sheet, in aquaria. It was found that a sheet of coarse meshed 
plastic was most durable, with low cost in relation to its water treatment efficiency. 
Nonetheless, the presence of a large space between the filter elements necessitated a 
period of time to accumulate the debris and formation of biofilm to reduce the space 
and lower the amount of suspended solids. Reduction of ammonia and nitrite 
concentrations (0.079 and 0.923 mg/l, respectively) required 16 days before the biofilm 
settled on the filter that reduced total alkalinity to lower than 20 mg/l and eventually 
caused the mortality and peeling of the biofilm on the filter surface. The catfish growth 
rate and FCR  in all treatments were in the ranges of 8.10-9.39 g/day and 0.21-0.25, 
respectively. 

In the last experiment to determine the most appropriate thickness of 
filter element in the coarse meshed plastic sheet, hybrid catfish were reared in glass 
aquaria equipped with the same filter but with different thicknesses of coarse meshed 
plastic sheet (a 1/2 thickness, 1, 2 and 3 regular sheets) over a 64-day period. The filter 
using two sheets of coarse meshed plastic performed best in water treatment efficiency 
by reducing the concentrations of ammonia and nitrite to 0.823 and 7.70 mg/l, 
respectively. It required 20 days after fish stocking in each treatment to achieve <1 mg/l 
nitrite concentration while total bacteria in the water and filter media varied during fish 
rearing between 4.2X104 y 2.8X105 and 4.0X105 y 1.3X107 CFU/ml, respectively. It was 
noted that the thickness of the filter element and increased shear stress of water 
resulted in reduced bacteria count per unit area. The catfish growth rate and FCR  were 
in the ranges of 8.52-9.58 g/day and 0.21-0.24, respectively.      
  In conclusion, the biofilter using 2 regular coarse meshed plastic sheet 
was found to be the most appropriate biofilter based on the efficiency of ammonia and 
nitrite removal, durability and cost of biofilter system. However, it took quite a long time 
to reduce suspended solids. Therefore, another filter with low porosity should also be 
used in the early stages of rearing, separated from the biofilter, for removal of 
suspended solids but to retain ease of cleaning the biofilter element and avoid 
disturbance of microorganisms in the biofilter system. 

 


