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ABSTRACT : To estimate the contribution of epiphytic algae attached on reed to organic matter production in constructed wetland,
primary productivity by epiphytic algae was investigated in two sub-wetlands (Banweol and Donhwa wetlands) of the Sihwa
Constructed Wetland (CW) with different chemistry of inflows. Chlorophyll a concentration of epiphytic algae was higher in the
Banweol wetland (range:37~3,581 mgChl.a/m2surface stem, average:655 mgChl.a/m2surface stem) than the Donhwa wetland
(range:87~2,093 mgChl.a/m2surface stem, average:527 mgChl.a/m2surface stem). In contrast, assimilation number (AN)
representing photosynthetic activity was higher in the Donhwa wetland with low TN/TP ratio than the Banweol wetland. A negative
correlation (r=0.46) was observed between TN/TP ratios of inflows and AN in two wetlands, implying that high photosynthetic
activity of epiphytic algae may be related with low TN/TP ratio. The areal primary productivity ranged from 307 to 2,473
mgC/m?/day in the Banweol wetland and from 756 to 2,096 mgC/m?/day in the Donghwa wetland, showing high productivity in
summer. Average primary production was lower in the Banweol wetland (1,166 mgC/m?/day) than the Donghwa wetland (1,467
mgC/m?/day), although the standing crop (as chlorophyll a concentration) was high in the Banweol wetland. This result may be due
to the low photosynthetic activity of epiphytic algae in the Banweol wetland with high TN/TP ratio. The annual primary production
(300 tonC/year) of epiphytic algae contributed 33% of the total production in the Sihwa CW. An excessive organic matter
production in constructed wetland can negatively affect the efficiency of water treatment. Therefore, the role of epiphytic algae
should be considered in management of constructed wetland for water treatment.
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Fig. 1. Map showing the sampling sites in the Sihwa Constructed Wetland (CW).
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Fig. 2. The apparatus for incubation of BOD bottle with depth
in primary production experiment by light—dark bottle
method.

2.2. ZApEE
2.2.1. ZAX|E Y A=xH
Zoj 2tz R0l G715 WG| 9F Sl
FA9] skt 22 1A13& AAste] 2005W 447E 10
Y7 9 18] AT BURARRY A 2 24}
oA 1 mx1 m HFFHAA FFol = AHE7I(
30~50 cm AoNE FARI= 3/H A& = 1A 1
E4 a(chlorophyll a; Chl.a) 4 9f A

T
2

2 12

T HOlo| A o] et 2240}04 1941
got Fed kAl 240 fAdE BODY

00 ToT T

>.

U+ stainless steel2 A &g MY E o] 83}
HioF WFH G A AR A FL A E HER 9]
AAlskSiT

FA2F7] AR wi AT ot Aol A
37 mgOz/m2/hr) ¥} TETFORE Alkt=|n o} 7]of 3f
YA C/OgHIE ool 19 FHA %k(mg02/m2/day)%

FolAel 1A 2

+ ZXAHGP. gross photosynthesis)

mgC/m3/hr = (LB-DB) x 1000 x 0.375/ (PQ X t)

+ 3 52F(R, respiration)

mgC/ms3/hr = IB-DB) X (RQ) X1000 x 0.375 x 1/t

o17]o A,

LB : DO (dissolved oxygen concentration in light
bottle, mg/L)

DB : DO (dissolved oxygen concentration in dark
bottle, mg/L)

IB : DO (initial dissolved oxygen concentration,
mg/L)

t : incubation time (hr)

i

CHEHEZZSEEIX| | MI31 2 M105 12009 102 |

895



896 | Korean Society of Environmental Engineers
A=Y 2Ee L - U - ZNE -2 =

4000
5E " o~ Banweol wetlend
% & w0a § —— [mghwa wotars
|
g8 \
E.m |
85 o
meB o004 4
=€ 2
Ee W)
g5 1000 S
o E 5 L
._5 é '\..:-| e - i .d-""-\""'\_-..._:_\_-"'_
o —__i___._ﬂ-"i —
Apr May Jun Jusl Aug Saop Ot
Manth

Fig. 3. Monthly variation of chlorophyll a concentration of the epiphytic algae attached on the reed in the Sihwa CW.
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Fig. 4. Monthly variation of chlorophyll a concentration of the epiphytic algae attached on the reed in the Sihwa CW.
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Table 1. Assimilation number of epiphytic algae and
phytoplankton in the Sihwa Constructed Wetland
(CW) and other sites
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Sampling site (mgC/mgChi/hr) Reference phosphorus (TP) of stream water flowing into the
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Fig. 5. Relationship between TN/TP ratios of inflows and
assimilation number (AN) of epiphytic algae.
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Fig. 6. Monthly variation of primary productivity by epiphytic
algae attached on the reed in the Sihwa CW.
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Table 3. The annual productivity and total production of primary producer in the Sihwa CW.

Primary producer Productivity per unit area (gC/m2/year)  Area (m2)  Total production in two wetlands (tonC/year) Reference
Epiphytic algae attached on reed 480 624,125 300 This study
Plankton 981 191,468 187 K-water's)
Reed 875 472,822 414
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