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Effects of plant species, carbon and nitrogen amendments and pH on potential
fungal denitrification in constructed wetlands

LIU Wen-li', ZHANG Chong-bang*, GUAN Ming’, HAN Wen-juan’, GE Ying’, CHANG Ji¢’
( 1 School of Architecture Engineering, Taizhou University, Jiaojiang Zhejiang 318000, China, 2 School of Life Sciences, Taizhou
University, Jiaojiang Zhejiang 318000, China; 3 College of Life Sciences, Zhejiang University, Hangzhou 310058, China )

Abstract: [ Objectives ] To provide guidelines for controlling fungal denitrification in constructed vertical flow
wetlands, some factors affecting the fungal denitrification were investigated. [ Methods ] Four monocultured
treatments were set up using four macrophyte species (Iris pseudacorus, Canna glauca, Scirpus validus and
Cyperus alternifolius) in twenty simulated vertical flow constructed wetlands. After wetlands were operated for
five months, fine sand samples were collected from 0-30 cm depth of wetlands, and effects of carbon and
nitrogen amendments and pH gradient on potential fungal denitrification were tested using a room-incubating
method. [ Results ] The two-way ANOVA (analysis of variance) indicated that the interactions between carbon
or nitrogen amendments and plant species did not significantly affect the potential fungal denitrification (P >
0.05), while the interactions between environmental pH and plant species significantly affected the potential
fungal denitrification (P < 0.05). Among seven carbon compounds, applications of both glucose and sodium
succinate mostly improved the potential fungal dentrification in the wetland filled materials (P < 0.05), whereas
among four nitrogen compounds, sodium nitrite was the best nitrogen compound in enhancing the potential fungal

denitrification (P < 0.05). Compared with the treatments unamended with acid or alkaline, the treatment with pH
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2.8 significantly decreased the potential fungal denitrification, whereas the treatments with pH 5.6 or 8.4

significantly increased the potential fungal denitrification to different extents. [ Conclusions ] The study

highlights the importance of glucose, succinate and nitrite in enhancing the fungal denitrification potential, and the

pH range of 5.6 to 8.4 for active fungal denitrification.

Key words: constructed vertical flow wetland; potential fungal denitrification; carbon source; nitrogen source;

pH range
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K AT
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Fig.1 Effects of seven carbon sources on fungal denitrification potential in constructed vertical flow
wetlands under different plants

F1 B Bk BN pH ZEMA LI EE R H
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Table 1 The two-way ANOVA of fungal denitrification
potential affected by plant species, carbon and nitrogen
sources and pH in simulated wetlands

RN R Rl BFEHAR
Fixed factors Sum of squares Significance

B Carbon (C) 7.04 0.03

4} Plant (P) 0.79 0.65

CxP 0.60 0.78

% Nitrogen (N) 82.87 0.00

Hi¥) Plant (P) 3.44 0.57

N xP 10.34 0.73

pH 0.02 0.00

4} Plant (P) 0.00 0.74

pH xP 0.16 0.05

O pH 254 5.6 1 8.4 YK ) 2 U8 B A Ak
T, AHIR AR 58 NRESUKZRT, pH 328 5.6
1 8.4 ¥y EHE S T H A RAEALIE . E[R—Fhid
LB, 5 pH 2.8 kL, pH N 5.6 5 8.4
Brh e 1 B RS (P < 0.05). JISMENR]
— pH &N, AR ISR A IR b 2 AR LA A
fEiEHE (P> 0.05),
3 e

ARFTER, TERAE AL B T, Bk S Y
VR HL T HE AR BE R, PR LI v Y — 26 m
PR AL A BRIV T RS M L TR S Ak TR A
TEN TR LIRS, AT 35 2 OG22 ik
b W 40 o SRS Ak s, AR /D2 R L T R A
TRIIVERT o ASBIRGE RS S B0 7 Fhon] 35 0 S i b &
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Potential fungal denitrification rates
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Iris pseudacorus
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Canna generalis

O RAER Aspartic acid W Fi5ER4HH Sodium nitrate
S At# Ammonium chloride W JEAHEREN Sodium nitrite

7

K At
Scirpus validus Cyperus alternifolius
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Fig. 2 Effects of four nitrogen sources on fungal denitrification potential in vertical flow constructed
wetlands under different plants
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Fig. 3 Effects of pH on fungal denitrification potential in vertical flow constructed wetlands under different plants
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