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Fig.1 The constructed wetland treatment system
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UUB R AETEIE S T FEME NH,-N & i, SAdfre
WA R AR T RO H B

Atk Z 2 EE . pH, DO, A HLEREHE 1)
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TR o3 frf e A, S ) IX SR Ak AN T S TR R 24
R KA N 4.5 mg/L B, NH,-N = BRE N
61.3%, HIW& THHE N 2.0 mg/L 11 25.4%, X5
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Fig.5 The comparison of urease activity at different
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KR mtE R 16, 24, 36 h &4+ F, k. F
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BILAD 1y B8R fire R I b 8 by AR A DX B A 0 2 i 0 3
56 o it R AE A8 A LGN B i, R R
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Abstract

The substrate enzyme activity and the spatial distribution of microorganisms are important

factors affecting the degradation of pollutants in water treatment system of the constructed wetland. The
present study using a laboratory scale constructed wetland system in three different conditions to measure
the removal effects of nitrogen, the relationship between the removal efficiency and the spatial
distributions of microorganisms and the substrate enzyme activity. Spartina alterniflora was selected as
the plant of the constructed wetland, and the density of reed was 64 per square meter. The substrates were
filled with fine sand, coral rock and blast furnace slag. In three different conditions, the removal rate of
different forms of nitrogen, the quantity and activity of microorganisms, the substrate activity were
investigated. The results showed that the average removal rate of TN and NHs-N were (25.02+12.69)%
and (82.91£17.51)% in the constructed wetland system during two-month stable operation, respectively.
The quantities of microorganisms in different depths were obviously different, and the activities of
substrate urease and dehydrogenase were different with depths. The quantities of aerobic microorganisms,
the activities of urease and dehydrogenase in the upper and middle layer were significantly higher than
those in the lower layer of the system. In the down flow tank of the system, the quantities of nitrifying and
nitrite bacteria in the upper and middle layer were higher than those in the lower layer; however, the
distribution of denitrifying bacteria was opposite. There were positive correlations between the removal
rate of nitrogen and the quantity of bacteria and the enzyme activity (R’=0.50 and 0.61, respectively).
There was a significant positive correlation between the total nitrogen removal rate and the activity of
urease (R?=0.86). The results contribute to the migration mechanism of nitrogen in the constructed
wetland system of treating marine aquaculture waste waters.
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