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Long-term effects and influencing factors of nitrogen retention in a surface flow constructed wetland in the
northern part of Erhai Lake

LIANG Qi-bin, HOU Lei, LI Neng—fa, CHEN Xin, WANG Ke—qin”

(College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China)

Abstract: Taking the Luoshijiang estuarine wetland, which was constructed 10 years ago in the northern part of Erhai Lake, as the study
target, the dynamic change in nitrogen retention in the restored wetland in the Erhai watershed for 1, 5, and 10 years and its influencing fac-
tors were evaluated based on one—year in—situ monitoring and literature research. The results showed that : The concentration of inorganic
nitrogen in the overlying water of the Luoshijiang estuarine wetland differed significantly between the dry and wet seasons; the concentra-
tion of inorganic nitrogen in the dry season was significantly higher than that in the wet season (P<0.05). The average concentrations of TN,
NH:-N, and NO3;—-N in the wetland inlet were 3.34, 0.75 mg- L', and 0.77 mg- L' respectively, and those in the wetland outlet were 2.01,
0.42 mg- L', and 0.45 mg- L' respectively, indicating that the Luoshijiang estuarine wetland was still capable of retaining nitrogen after 10
years of normal operation. The average TN, NH{-N, and NO3=N retention efficiency of the restored wetlands in the northern part of Erhai
Lake after 1, 5, and 10 years of normal operation showed a decreasing trend, but the difference did not reach a significant level (P>0.05).

The efficiency of nitrogen retention in the restored wetlands with different operation periods also varied with dry and wet seasons. The reten-

WimEH:2019-12-01 R A HHI:2020-03-09

TEERN R (1979—) , B, o A L5 A N8 FE 3 AR W BRI A E RS . E-mail ; gbliang@swfu.edu.cn

FBEMEE: Fil)  E-mail: wangkeqin7389@sina.com

ESTB : HEH ARG IUH (41663016) ; 5 48 I HEEAAF 7T 1 i H5 H (2016FB072,2017FG001(-039) )

Project supported: The National Natural Science Foundation of China (41663016);Application and Fundamental Research Project of Yunnan Province,
China(2016FB072,2017FG001(-039) )



1586

URIEIN Xl F3965 78

tion efficiencies of TN, NH =N, and NO3-N in the Luoshijiang estuarine wetland after 10 years of operation were 37.2%, 34.6%, and

29.2%, respectively. Redundancy analysis (RDA) and Pearson correlation analysis revealed that the ranges of DO, p(NH;-N), COD/TN,

and temperature were beneficial to the nitrification process, but detrimental to the denitrification process. Thus, subsequent restoration, con-

struction, and management of wetlands in Erhai Lake should focus on the optimization of the denitrification process of the overlying water to

enhance the efficiency of nitrogen retention.

Keywords: surface flow constructed wetland; nitrogen retention; long—term effect; Erhai watershed
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Figure 1 Location and sampling points distribution of Luoshijiang estuarine wetland
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Table 1 Physicochemical parameters of overlying water in Luoshijiang estuarine wetland (Mean+SD )
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Figure 2 Spatial distribution of nitrogen(mg-L™") in the overlying water of Luoshijiang estuarine wetland during wet and dry seasons
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Figure 3 The retention efficiency of TN, NHi—=N and NO3—=N in Luoshijiang estuarine wetland after 10 years of normal operation
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.

T B R 5 b R R R R BN R R A
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Table 2 Correlation analysis of inorganic nitrogen retention efficiency with nitrogen input and other physicochemical parameters

n(TN)  n(NHi-N)  n(NO:-N)  p(TN)  p(NHi-N) p(NO:-N) p(COD) COD/TN pH DO Eh T TDS
7n(TN) 1
n(NH;-N)  0.566%* 1
n(NO:-N)  0.486% 0.054 1
p(TN) 0.130 -0.210 0.387 1
p(NHi-N)  0.439% 0.500% 0.315 0.403 1
p(NO>-N)  0.185 -0.079 0.285 0.860%*  0.459% 1
p(COD) 0.326 0.683%* -0.009  -0.185 0.297 -0.199 1
COD/IN  0.240 0.565%* -0.382  -0.736*F  -0.073 -0.621%%  0.650% 1
pH 0.144 -0.179 0.371 0.114 -0.037 0.270 -0.182  -0205 1
DO -0.112 -0.018 0.201 0.340 0.345 0.567+* -0.280  -0.482% 0.304 1
Eh -0.165 -0.254 -0.005  -0.357 -0.179 -0.323 -0.116  0.205 0.463* -0.126 1
T 0.089 0.355 -0.414"  -0.739%%  -0.434* -0.719%%  0.446%  0.797%F -0.223 -0.698** 0.164 1
TDS 0.170 0.248 -0.076  -0.170  -0.016 -0.239 0.370 0241 -0.028 -0.159 -0.044 0.361 1

T 0 7E.0.01 K- COUI) b R ASE % 720,05 K COUID B 5 A

Note: **significant correlation at level 0.01 (bilateral ) ; *significant correlation at level 0.05(bilateral).
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