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The Effect of Plant Coverage on the Constructed Wetlands Performance and Development
and Management of Macrophyte Communities. Ham, Jong—-Hwa, Chun G. Yoon*, Hyung-
Chul Kim, Won-Seok Koo! and Hyun-Bhum Shin? (Department of Environmental Science,
Konkuk University, Seoul 143-701, Korea; 'NATEC, Gyeonggi 431-807, Korea; 2Rural
Research Institute, KARICO, Gyeonggi 425-170, Korea)

The field scale experiment was performed to examine the effect of plant coverage on
the constructed wetland performance and recommend the optimum development
and management of macrophyte communities. Four sets (each set of 0.88 ha) of
wetland (0.8 ha) and pond (0.08 ha) systems were used. Water flowing into the
Seokmoon estuarine reservoir from the Dangjin stream was pumped into wetland
system. Water depth was maintained at 0.3~ 0.5 m and hydraulic retention time was
managed to about 2~5 days; emergent plants were allowed to grow in the wetlands.
After three growing seasons of the construction of wetlands, plant coverage was
about 90%, even with no plantation, from bare soil surfaces at the initial stage.
During the start up period of constructed wetlands, lower water levels should be
maintained to avoid flooding newly plants, if wetland plants are to be started from
germinating seeds. Effluent T-N concentration in low plant coverage wetland was
higher in winter than high plant coverage wetland, whereas no T-P effluent
concentration and removal efficiency difference was observed within 15% plant
coverage. Dead vegetation affected nitrogen removal during winter because it is a
source of organic carbon which is an essential parameter in denitrification. Biomass
harvesting is not a realistic management option for most constructed wetland
systems because it could only slightly increase the removal rate and provide a minor
nitrogen removal pathway due to lack of organic carbon.
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Fig. 1. Seokmoon watershed and experimental facility.
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Fig. 2. Vegetation monitoring point after construction of wetlands.
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Fig. 3. Development of plant coverage in the constructed
wetlands.
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Table 1. Seasonal comparison of concentration of the
wetlands.

o

Concentration
(mean+S.D.?) p-

Constituents

Growing Winter ~ Vvalue
season season
Inf. 3.3+1.48 5.5+0.76 0.000° 172
T-N Eff. 1.5+0.96 3.7+0.92 0.000° 172
mg L") Removal
(mg ) (%) v 51.5+26.4 31.7+13.64 0.000° 172
Inf. 0.30+0.149 0.31+0.089 0.595 172
T-P Eff. 0.14+0.092 0.14+0.080 0.998 172
mg L™Y) Removal
(mg ) (%) 50.6+29.58 53.0+29.26 0.628 172

aStandard deviation. °Significantly different at p = 0.05.

(45 = e A deiA cell ()27 e
SA)Z Bl A7) 25e A Aole B
719181 AR 3~ 118} 547 (12~ 22 hrgleh
A 7 e 578 AAT R} e G 49

PR HEFEE D AAEE ma)9le B
& ANshedeh T-Psh T-Nol & #4R4 Aghe
Fig. 59} 7ror), U8 #A- FAHHE ou)ah,

e

b1}
i

gk
T-Pe] #AHEAMZAIN YT =E FE555E AAE
27 cell 49} A cell Abe]ol] f-2]3F 2fe] 7t gl A
o2 vepgton, o] 2 RE 15% A= NI E o]
T-Pe] A A Z & v|HA] &S & 5 ook T-
Ne| FAREMAI A7 fFi9sE FETsE
AAE 25 cell 49} =] cell Abolofl = §-2]3F 217}
S Aoz vehgde ubdel A7) 4940 e
cell 49} =] cell Afololl f-8]3k 27} gllovt &
0] x> cell 47} YA cellitt =& Aoz JE}l
Wt 2 A AAE FA] cell 47F Y A] cell Bt A
Ago] VA velyitt o]e] AF2HE T-PO] A9+
AT =7 e 2 oS A o Wb, T-N
ol A A7 A=t 3 A MElad
=g WA vebdS o 5 9ok 587 F)E cell 49}
HA] cell Ape]e] zpe] A2 FAREE AAYE o 7, FALSE A
EA7F $47] T-No| A2 gol ks v|Aa e A

<+ & 5 8=
FAA A AL F8 713 f71ALe A
FRYetdA AR O] B, kR ote] I AEI 2F
J 2

=
(algae)s 3 v Bl 23 §4 Axe] 4 4

K

TN - AEH
1.0
A A A A + 100
081 t { t } 50
T-P 0
06 - L —50
a a I —100
a s
l a g
o " s 5
5 b b [
4 b b =
g,02 T T g
(=)
< | [] ;
2 0.0 14
S A A 5 100
s
: o g '20
8 10 o L —50
c . L —100
d
5 a %_% a %‘ a
b %
T b
L |

in out| in out in out| in out
Growing | Winter Growing| Winter

Cell4 Others

Fig. 5. Comparison of water quality in cell 4 and others.
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Table 2. Nutrient content variation of standing and fal-

len litter.
Translocation Release Immobilization
to root to water in sediment
Scirpus N (%) 38 37 25
spp. P (%) 37 27 36
Typha N (%) 58 10 32
spp. P (%) 61 5 34

ANA=E GGz Y24 4= 2)ok (Morris and Bowden, 1986;
Reed et al., 1995).
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