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Fig. 1 Pond recirculating aquaculture system based on the integrated vertical-flow constructed wetland
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Fig. 2 Oxidoreductase activity in different periods in the constructed wetlands
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Fig. 3 Oxidoreductase activity in different periods of upflow chamber (UC) and downflow chamber (DC) in constructed wetland

Different letters mean the difference is significant at 0.05 level. Capital letters represent difference analysis in the different periods of
the UC and DC, and lowercase letters represent difference analysis in the same period.
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CW: constructed wetland; UC: upflow chamber; DC: downflow chamber.
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Tab.3 Thecorrelation coefficients between oxidoreductase activity and contaminants removal rate

E AR R oxidoreductase MA TN A4 NOs-N HWE TP E#ERRER POI-P R R AR CODwa
W& dehydrogenase 0.6592 —0.7743 0.4242 0.0463 0.8236*
Z WAL polyphenol oxidase -0.2350 0.7064 ~0.7302 0.3000 —0.4971
ALY peroxidase 0.6484 —0.0041 —0.3700 0.6226 —0.0879
TSRS J5 A nitrate reductase ~0.4061 0.8227* —0.6069 0.0753 —0.4842

TE: R B o S I TR I T A TS Qe 23 B A A DG JR 8+ 22 5 .35 (P<0.05).

Note: The data in the table is the correlation coefficients of oxidoreductase activity and pollutant removal rate. * means the difference is

significant at 0.05 level.
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Correlation between substrate oxidoreductase and water purification
in constructed wetlands

YU Jiahui', LI Bing"?, WANG Lin', ZHU Jiabin', ZHU Jian"*

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture; Freshwater
Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: The present study sampled every month from June to November in 2016, aimed to assess the effect of
oxidoreductase activity on the removal rate of pollutants from constructed wetlands and to determine whether ma-
trix enzyme activity can be used to assess the effectiveness of overall removal rate. Integrated vertical-flow con-
structed wetlands that incorporated two substrates (bio-ceramics and pebbles) and three plant species (Thalia
dealbata, Canna indica, and Pontederia cordata) were constructed to investigate the activity of four oxidoreduc-
tases (dehydrogenase, polyphenol oxidase, peroxidase, and nitrate reductase) and to explore the relationship be-
tween enzyme activity and removal rates of total nitrogen (TN), nitrate nitrogen (NO3-N), total phosphorus (TP),
orthophosphate (PO3 -P), and CODy, from aquaculture wastewater. Oxidoreductase activities were significantly
different in the experimental operation cycle. Dehydrogenase and peroxidase activities initially increased and then
decreased, and the enzyme activities reached maximum levels during the peak of plant growth. Polyphenol oxidase
and nitrate reductase activities were not significantly different from June to August and reached maximum levels
when the plants stopped growing. Dehydrogenase, polyphenol oxidase, and peroxide activities exhibited similar
vertical distributions (i.e., surface > middle > lowest), whereas nitrate reductase activity exhibited the opposite
trend. There were significant positive correlations between nitrate reductase activity and the removal rate of
NO3-N (R2:0.6783, P=0.0444) and between dehydrogenase activity and the removal rate of CODyy, (R2:0.6768,
P=0.0439). The activities of polyphenol oxidase and peroxidase were not significantly correlated with the removal
rates of TN, NO3-N, TP, PO;-P, and CODyy,. Accordingly, dehydrogenase can be used as an indicator of the effec-
tiveness of CODy, removal in constructed wetlands, and nitrate reductase activity can be used as an indicator of
the effectiveness of NO3-N removal.

Key words. constructed wetland; oxidoreductase; spatiotemporal distribution; enzyme activity; water purification;
correlation
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