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Abstract

Water treatment and water-saving technologies
are helpful for sustaining aquaculture development in
Taiwan. In this study, the constructed wetlands (CWs)
were integrated into the recirculating aquaculture
system (RAS) so as to regulate the water qualities for
culture of white shrimp (Litopenaeus vannamei). A
commercial scale RAS was built to demonstrate the
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performance of the CWs in treating the recirculating
wastewater and to examine the effect of water
qualities regulation by the CWs on the shrimp growth.
In the RAS system, a cultivation tank (8 m wide x
8 m long), a settling basin (1 m wide x 1.5 m long), a
FWS wetland (1 m wide x 12 m long), a SSF wetland
(1 m wide x 15.6 m long), and a wet well (1 m wide x
1 m long) were established and integrated. The
FWS-SSF CWSs removed simultaneously the major
pollutants in the recirculating water under an average
HLR of 1.88+0.49 m/d for around 165 days operation.
These pollutants included BODs (37%), SS (55%),
NHs-N (69%), NO,-N (80%), and turbidity (98%).
Significant removals of nitrate and phosphate were
not observed possibly due to the high HLR operated
in large-scale RAS. However, the treated effluent
from the FWS-SSF CWs can meet the general water
quality guidelines for recirculating fish culture system.
This study concludes that the integrated use of
the CWs into the recirculating shrimp culture system
can improve qualities of culture environment and
consequently  increase  the  shrimp  growth.
Additionally, CW technology is characterized by the
advantages of moderate capital costs, low energy
consumption and maintenance requirements, and
benefits of increased wildlife habitat.

Keywords: constructed wetland, aquaculture
wastewater, recirculating aquaculture
system, white shrimp.
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NO,-N (ug/L) 0.35+0.221 0.31+0.22 0.07+£0.14 0.26+0.18 80
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CaCO;
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NO, mg/L 0.2~5.0
NO3 mg/L <1000
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