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Nitrogen elimination in zero waste aquaculture system
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Abstract
As the result of an intensive development on aquaculture industry, environmental problems are therefore
increased. Aquaculture systems trend to change toward the closed system such as zero waste system in which
wastewater is circulated and treated inside a farm. There are many advantages, for examples: less volume of water,
elimination of disease outbreak, no waste discharge into the surrounding water sources and others. Nitrogenous
waste, especially dissolved ammonia-nitrogen is used by bacteria via nitrification process which produce nitrate-
nitrogen as an end product. Many of nitrogenous waste treatment techniques have been applied such as trickling

filter, rotating biological contractor, bioflocs technology and wetland. In a large farm with an area above 10 rais
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(16,000 mz), the wetland technique integrated with vegetable cultivation and/or trickling filtration, would be the most

appropriate technique. Although bioflocs technology might be the most effective method to reduce the feed cost. On

the other hand, the energy cost for operating the system is relatively high. In a small scale farm with an area less

than 10 rais, the wetland technique integrated with vegetable cultivation is recommended.

Keywords : nitrogen, zero waste aquaculture, nitrogen elimination
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Table 1 Percentage of utilized and unutilized nutrient in feed by different kinds of aquatic animal.

% Utilized feed % Unutilized feed  Type of animal

References

36.0 64.0 tilapia Brune et al. (2003)
75.0 35.0 trout Piedrahita (2003)
Gutierrez-Wing and Malone (2006)
21.8 78.2 shrimp Puth, no date (in Thai)
16.0 84.0 cobia Thirawatand Jutharat, no date (in Thai)

Table 2 Ratio of gut length to body length.

Ratio Gut : Body length Animal References
2-2.5 carp Crab et al. (2007)
20-30 cattle & sheep Crab et al. (2007)
3-4 human Crab et al. (2007)
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