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Organic Matter Accumulation in A Constructed Wetland During

Operation
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Abstract: In order to purify the eutrophic water, we setup a pilot system of the constructed wetland
(CW) at the entrance of Xihu Lake, Hangzhou, China. The CW, consists of two plots A and B, is 18m
long, 9m wide and 1. 2m deep, and the sizes of both plot A and B are 9m long and 9m wide. The
substratum of wetland were sands (diameter 1~3mm., 600mm depth) and gravel (diameter 30~50mm.
300mm depth) . on which Lolium perenne Linn was planted from winter to spring. and Coix lacryma-jobi
Linn. from summer to autumn respectively. In fact, there are two stages in plot A and B in the whole
treating process of water purification, Plot A is the first stage and with the aerobic process mainly, plot B
is the second stage which, could purify the outflow of A plot again, with the anaerobic process mainly. We
examine the accumulation of organic matter (OM) as well as the porosity of substratum after over one year
operation with varies hydraulic loading rates (200~1 200 mm/d), so as to evaluate the sustainability of
the constructed wetland. And we also investigated the hydraulic conductivity of system during operation.
The total wastewater loading of OM to the wetland was 766.81g/m * » a. Vertical and horizontal
gradients of OM accumulation, measured by method “loss on ignition”, were sampled by stratified coring
at 36 sites in the CW. Analysis of variance showed highly significant differences (P <C0.01) in OM
accumulation between two plots of the CW after one year’s operation, total accumulations of OM in plot A
(0. 357kg/m?) was significantly higher than that of plot B (0. 297kg/m?®). In vertical direction, about 60%
of the OM accumulated in 0 ~ 100mm, but there was no difference at vertical distance in OM
accumulation; In horizontal direction, the OM accumulation decreased with distance increasing from the
inlet of eutrophic water, varies depth exhibit the same trend, analysis of variance showed highly significant

(p<<0. 05) difference in OM accumulation at horizontal distances.
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The porosity of both plots was higher than 40%, and the porosity of substratum was significantly
higher than that of superstratum. Analysis of variance showed there was no significant difference in
porosity between two plots, neither at vertical distance nor at horizontal distance. Furthermore, we
analyzed the relationship between porosity and OM, it showed significant negative correlations between
porosity and OM in the substratum of plot A and in two stratums of plot B.

The hydraulic conductivity of the constructed wetland decreased with the operation, but it kept good
conduct situation in the whole period, the lowest value of hydraulic conductivity was 4.11m/h. The
conductivity can be improved by cleaning the litter of plant on the surface of CW; the removal of nutrient
elements (N, P) could be improved by reaping plant periodically. Plant biomass harvest could reduce the
input of OM of plant to the wetland, so it is significant for keeping the sustainable ability of constructed
wetland to harvest plant and eliminate litter periodically.
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Table 1 The change of organic matter accumulation
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’ ’ A plot A B plotB X
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Depth = sd n % sd p value
A
0~100 36 0.222 0.02 36 0.166 0.02 1.39E-15*"
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Table 2 The change of porosity and ¢-test (p value)
(mm) A Plot A B Plot B p
(p>0.05, 2, Depth n T sd n x sd p value
» 0~100 36 41.13 4.02 36 42.97 3.75 0.049"
100~400 36 51.92 2.82 36 50.78 2.25 0.008**
0~400 72 46.53 3.42 72 46.88 2.85 0.89
P 1. 22E-20"* 3.65E-15" "
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Table 3 The effect of plant harvest on removal rate of pollutant
TN TP NO; -N NH,"-N KN
Modle of action A NA A NA A NA A NA A NA
B 62.9 83.76 52.4 80. 03 75 50. 51 93.6 88. 32 62.4 84.72
NB 37.9 57.78 51.5 71.79 —11 68. 4 91.4 91.63 40 57.47
ALA plant in plot A were not harvested ,NA, A plant in plot A were harvested,B, B
plot B was in work,NB: B no work of plot B
3
, COD 0. 767kg/m*,COD 37.51%,
0. 288 kg/m?*, 0. 658 kg/m?, (0. 479
kg/mz) ° ’ o ’
( 7.31~8. 55kg/m?), o s
b b ’71‘37 b
4 s Tanner ,
4

Table 4 The effect of plant harvest on OM accumulation

Wetland area Inflow load OM load Plant biomass OM accumulation M
anagement pattern
(m?) (mm/d) (kg/m?) (kg/m?) (kg/m?)
162 200~1200 0. 54 2.21 0. 65 Harvest
19 21 0. 64 2. 80 1.34 No harvest
b 9,
b o
b b b b b
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