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Decomposition of five emergent plants and their influence on water quality of wetlands

HU Hong—wei"?, LIU Pan', WU Jun—feng’, LIANG Feng®, XU Xiao—qin', GUO Yi—fei"?, LIU Biao"*

(1.School of Municipal and Environment Engineering, Henan University of Urban Construction, Pingdingshan 467036, China; 2. Henan
Province Key Laboratory of Water Pollution Control and Rehabilitation Technology, Pingdingshan 467036, China)

Abstract: A 60—day indoor simulation experiment was conducted to study the decomposition process of five emergent plant species, Pont-
ederia cordata, Acorus calamus, Canna indica, Thalia dealbata, and Cyperus alternifolius, and their influence on the water quality of wet-
lands. The decomposition rates of these species showed similar trends, and were rapid during the first six days but much slower from day 6
to day 60 in terms of biomass loss. At the end of the experiment, the weight loss of the five emergent plant species was in the order of Acorus
calamus(69.40% )>Canna indica(68.42% )>Pontederia cordata(46.72% )>Cyperus alternifolius(34.33%)>Thalia dealbata(33.73% ). Dur-
ing the decomposition process, the dynamics of TN concentration in plants changed within a small range, and the dynamics of TP concentra-
tion in plants decreased rapidly in the early stage of the experiment (0~6 d), and changed slightly from day 12 to the end of the experiment.
The effect of the decomposition process of these five emergent plant species on water quality differed, but they all lead to considerable
changes in water quality at the beginning of the experiment. The pH and DO of the water body decreased rapidly during the initial stage of
the experiment and increased slowly thereafter. At the end of the experiment, the pH and DO values were less than the initial values, and

pH was significantly negatively correlated with the plant decomposition rate (P<0.01). The changes in TP and inorganic nitrogen (NH;-N,
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NO;-N, and NO;-N) in water were also different within the 60 days. The TP was negatively correlated with pH; however, a significant dif-

ference was found only in the Acorus calamus group and the Cyperus alternifolius group (P<0.01). The results showed that the decomposi-

tion of emergent plants has a time—dependent effect on wetland water quality. To avoid drastic changes in water quality, emergent plants

should be harvested in the early stage of plant decline.

Keywords : emergent plant; decomposition; wetland; nutrient; water quality
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Figure 1 Dynamics of weight loss rate and decomposition rate
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Table 1 One—way ANOVA of plants physiochemical parameters (The 60th day )

L8 Parameters 75 4E Pontederia cordata EiE Acorus calamus

FEN# Canna indica 5711 Thalia dealbata G- Cyperus alternifolius

l% 46.72+2.64b 69.40+1.22a

kfd” 0.011£0.001h 0.020£0.001a
TN/mg-g" 27.15+2.71a 28.26+1.19a
TP/mg- g 1.23+0.09 0.97+0.08b

68.42+3.51a 33.73+5.64c 34.33x1.22¢

0.019+0.002a 0.007+0.001¢ 0.007+0.000 3¢

21.70+1.03b 22.10+0.37b 22.86+1.37b
1.07£0.05b 0.80+0.06¢ 0.64+0.04d

VE 7] —A 7 AR [ BER R AL PR 22 57 3% (P<0.05) o R 1]

Note: Different letters in the same line indicate significant differences between treatments (P<0.05). The same below.
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Figure 3 Dynamics of pH, DO and TP in water
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Table 2 One—way ANOVA of physiochemical parameters in water(The 60th day)

ZH X HEZH 7578 Eifi KN H17E WA PG {E
Parameters Control group  Pontederia cordata  Acorus calamus Canna indica Thalia dealbata  Cyperus alternifolius  Initial value
pH 8.14+0.02¢ 8.18+0.10bc 8.23+0.02bc 8.13+0.05¢ 8.22+0.10bc 8.25+0.03ab 8.35+0.03a
DO/mg- L™ 7.72+0.23b 7.50+0.25b 6.92+0.15¢ 7.57+0.26b 7.65+0.33b 7.46+0.34b 8.46+0.27a
TP/mg-1"! 0.12+0.03ab 0.15+0.05a 0.12+0.04ab 0.18+0.07a 0.13+0.02ab 0.07+0.03b 0.11+0.01ab
NH:-N/mg- L™ 1.26+0.38b 1.06+0.12b 1.28+0.12b 1.12+0.12b 1.18+0.12b 1.60+0.13a 0.05+0.01c
NO;-N/mg-L™ 0.62+0.18ab 0.45+0.12bc 0.64+0.05a 0.61+0.15ab 0.45+0.03bc 0.38+0.05¢ 0.56+0.01abe
NO;-N/mg-L" 0.002+0.001b 0.024+0.012b 0.051+0.030a 0.005+0.002b 0.008+0.009b 0.013+0.008b 0.007+0.001b
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Table 3 Pearson linear correlation analysis(0~60 d)
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Table 4 Pearson linear correlation analysis(0~12 d)
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