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Potential Capacity of Denitrification of Substrate in Three Typical Wetlands and Microbiological Mechanism
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Abstract
[ Method ] Collecting samples in situ, to determine nitrogen removal capacity of substrate and study microbiological mechanism by means of

(School of Environmental Science and Engineering, Shandong University, Water
[ Objective | To compare the potential capacity of denitrification in three typical wetlands and study the microbiology mechanism.

qPCR and high-throughput sequencing analysis. [ Result] YRD was more conducive to removing NO3, while DWR and XMR were more con-
ducive to removing NH;. DWR had the highest copy of nobL, while there was no significant difference between YRD and XMR. YRD had the
lowest copy of amoA. The relative abundance of B-Proteobacteria in DWR and XMR was the highest, while in YRD was y-Proteobacteria. Cy-
anobateria played an important role in DWR and XMR. [ Conclusion] Although YRD has the lowest copy of denitrifying bacteria, the high a-
bundance of y- Proteobacteria leads to strong denitrifying ability. DWR and XMR have more nitrifying and denitrifying bacteria, but the type

of substrate is more conducive to nitrifying reaction.
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Fig.1 Location of sampling sites
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Table 1 Physical and chemical properties of surface water quality in wetland

TP HbE Y H DO NO; NO; NH; TOC
Wetland type p mg/L mg/L mg/L mg/L mg/L
YRD 9.1+0.2 2.40+0.20 0.37+0.01 — 1. 05+0.20 5.30+0.30
DWR 8.5+0.1 3.63x0.41 17. 50+0. 50 0. 050+0. 010 3.70=0. 80 8.00+0. 10
XMR 8.2+0. 1 1. 68+0. 16 7.10+0. 10 0.037+0. 010 1. 70+0. 20 8.50+0. 60

T —ARFAAGI

Note ; —represented not detected

F2 EHRBEERNFMER
Table 2 Chemical properties of deep substrates in wetland mg/ kg

1P 257 Wetland type DO NO; NO, NH} TOC
YRD * — 0.019+0. 008 4.50+0.97 2.01+0. 10
DWR * 1.59+0. 51 0. 005+0. 006 2.70+0.27 2.21+0.50
XMR * — 0. 029+0. 010 2.90+0.22 2.41+0.30

T — AR 5 = AR IR

Note ; —represented not detected ; * represented undetected
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FEAEAL , v LA N R ANR M I T R 5L AL Re 1. IR
2a /] LIF H, YRD T XMR X BREH &R BELF AN, i
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KT H AL N . DWR 9 NH; ¥R 4. 80 mg/L T [#%
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Fig.2 Change in nitrogen concentration in surface water
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Fig.3 The abundances of total bacteria in samples
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Fig.4 Bacterial community composition at phylum level in three wetlands
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Fig.5 Bacterial community composition at class level in three wetlands
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