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Variation of Diversity and Activity of Ammonia-Oxidizing Bacteria Community in

the Integrated Vertical-Flow Constructed Wetlands

HUANG De-feng, LI Tian
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The activity of ammonia-oxidizing bacteria (AOB) in different layers of Integrated vertical-flow constructed wetlands (TVCW) treating
eutrophic scenic water was measured> and the diversity and spatial distribution of AOB community structure in IVCW was investigated using
PCR-DGGE. The results indicated that because of the integrated influence of competition of plant rhizodeposition, heterotrophic bacteria, DO
and ammonia concentration, there were significant spatial differences in the activity and diversity of AOB along the flow direction of wetland.
The activity of AOB was 0.79 mg*(kg*h)™" (in NO; -N, the same below) near the surface of down-flow system in IVCW. From the surface
of down-flow system to up-flow system, the activity of AOB decreased gradually, and slightly increased to 0.17 mg*(kg*h) ™" near the surface
of up-flow system. The spatial variation of diversity of AOB showed the similar change trend with the activity in IVCW and the diversity index
in down-flow system (1.92) were higher than those in up-flow system (1.65). Most of AOB belong to oligotrophic bacterium in IVCW, and
the population of ammonia-oxidizing bacteria showed a higher percentage of Nitrosomonas-like sequences from the wetland samples. Uncultured
beta proteobacterium, Comamonas sp.» Nitrosomonas oligotropha were also detected. The variation of the AOB community demonstrated
spatial pattern in IVCW, which might be related to different wetland environment.
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Table 1 Inflow water quality of the constructed wetland

KIFEZH pH W /NTU DO/mg*L~! Chla/mg*m™*  COD/mg*L"! TN/mgL.="  NH; -N/mg*L~"  TP/mg*L""

AL 8.1 29.4 2.39 28.9 36.8 4.65 2.25 0.38

FrifE 72 (SD) 0.15 3.93 0.43 5.23 4.24 0.67 0.29 0.02
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Fig.1 Activity of AOB in different layers of IVCW
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Table 2 Changes of DO, pH and pollutants concentration in IVCW/mg*L ™!

KB K 15 2% 3% 45 5% 65 7k
DO 1.84 1.66 0.97 0.32 0.18 0.23 0.27 0.26
pH 8.04 7.79 7.65 7.51 7.33 7.27 7.16 6.98
COD 35.2 21.6 15.4 13.2 9.8 9.6 8.2 7.0
TN 5.40 4.63 3.74 2.90 1.96 1.70 1.10 0.75
NH; -N 1.62 1.25 0.88 0.57 0.52 0.36 0.24 0.21
TP 0.39 0.32 0.26 0.23 0.13 0.09 0.06 0.04
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Fig.2 DGGE fingerprints of AOB community in TVCW
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Fig.3  Diversity index of AOB community in IVCW
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Fig.4 Phylogenetic tree of ammonia-oxidizing bacteria in IVCW
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