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Periphytic Diatom Communities and Water Environment in the Donghwa Constructed Wetlands.
Kim, Baik-Ho, Young-Seok Park' and Yong-Jae Kim>* (Department of Environmental Science,
Konkuk University, Seoul 143-701, Korea; *Department of Biology, Kyung Hee University, Seoul
130-701, Korea; ?Department of Life Science, Daejin University, Gyeonggi 478-711, Korea)

Water quality and epiphytic diatom on the submerged stems of reed (Phragmites com-
munis), which occupy 90% of the Donghwa wetland macrophytes were monthly moni-
tored at three points such as inflow stream, high- and low-level wetlands, and outflow
stream between March and October, 2005. 1) A diverse and high density of diatom spe-
cies observed in the cold-season, especially Nitzschia palea and Nitzschia amphibia
dominated the diatom community without wetlands. 2) High DAIpo and TDI indices
were measured over the sampling periods and stations, regardless of nitrogen increase
and phosphorus increase through the wetlands. 3) Higher density of diatom species
in high wetland than low wetlands was attributed in the enough nutrients and light
penetration by low growth of reed. Therefore, epiphytic diatom of reed stem in Dong-
hwa wetland, where high nutrients released from the sediment and reed debris after
the death of macrophytes, flourished with low canopy of low reed vegetation.

Key words : Donghwa wetland, epiphytic diatom community, DAIpo, Phragmites com-

munis, TDI, water quality
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Fig. 1. The sampling stations of water and epiphytic dia-
tom in the Donghwa wetland from March to October
2005. IN; inflow of high- and low wetland from
Dongwha stream. L1, L2 and L3; Small ponds form-
ed in the low wetland. H1, H2 and H3; Small ponds
formed in the high wetland. LO and HO; Discharg-
ing points of the low wetland and the high wetland.
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Fig. 2. Air temperature (°C), light length (hours) and pre-
cipitations (mm) in the Donghwa constructed wet-

land during the study periods between March and
October 2005.
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Table 1. Environmental variables of the Donghwa constructed wetland between March and October 2005.

Sampling sites

Items F P
IN L LOuUT H HOUT

WT 20.65+2.31 20.46+2.137 19.99+1.93 20.24+2.14 20.14+1.94 0.016  0.999
pH 8.69+0.17° 8.39+0.181% 7.98+0.16* 8.09+0.12* 7.87+0.10* 5018 0.003
DO 12,78 +1.61 10.65+1.211 8.41+0.87 8.75+1.10 9.15+1.22 2.156  0.094
Sal. 0.36+0.05 '0.33+0.026 0.32+0.02 0.38+0.05 0.38+0.05 0.571 0.685
Cond. 644.13+124.19 709.29+74.85 807.88+173.61 716.54+110.31 742.88+95.38 0.242 0.912
NTU 16.05+3.28 29.68+6.107%" 41.55+8.01° 11.04+2.59% 10.25+1.74% 7.534  0.001
NO, 0.18+0.05° 0.06+0.022 0.10+0.03% 0.03+0.01* 0.02+0.01? 4964  0.003
NOg 1.34+0.35 0.98+0.34 0.95+0.21 0.89+0.39 0.63+0.35 0.578  0.680
NH, 1.74+0.58 0.53+0.19 1.63+0.55 0.17+0.06 1.54+0.61 2456  0.064
TN 7.38+0.86° 5.11+0.70% 5.87+0.78% 4.29+0.44* 4.38+0.66* 3.305 0.021
PO, 148.50+58.31* 140.55+24.70* 289.61+36.20% 180.73+36.95% 394.44+82.30P 4.427 0.005
TP 425.84+86.45 476.96+87.71 466.951+-72.63 549.55+92.29 615.86+86.40 0.781 0.545
SS 26.90+7.93° 45.60+7.00% 61.00+13.48° 20.88+3.15% 20.55+3.41° 5.007 0.003
Chl-a 166.84+62.20 131.70+22.06 162.86 +60.45 89.53+28.55 81.81+25.47 0.837 0.511
BOD 12.04+1.55 11.45+1.53 9.18+1.21 10.38+1.60 10.24+2.01 0.486 0.746
COD 14.39+1.46 16.19+1.33 15.20+1.24 15.35+1.43 15.83+0.79 0.289 0.883

IN; Inflow of Donghwa wetland, L; Mean water quality of three small ponds (L1, L2, and L3) formed in the low wetland of Donghwa wetland,
LOUT; Discharging points of the low wetland, H; Mean water quality of three small ponds (H1, H2, and H3) formed in the high wetland of
Donghwa wetland, HOUT; Discharging points of the high wetland. WT; water temperature (°C), DO (mg L™, Cond.; electric conductivity
(umhos em™Y), Sal.; salinity (%0), NTU; turbidity, TN; total nitrogen (mg L), TP; total phosphorus (ug L), SS; suspended solids (mg L),
Chl-a; chlorophyll-a (mg L 1), BOD; biochemical oxygen demand (mg L), COD; chemical oxygen demand (mg LY. P; p-value is the pro-
bability of obtaining a test statistic at least as extreme as the one that was actually observed, F; ANOVA F-statistic is a ratio of the between
group variaton divided by the within group variation. Small bold alphabets (a and b) are significant differences by analysis of Turkey’s THD

test.
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Fig. 3. Environmental variables in each sampling stations at the Donghwa constructed wetland from March to October
2005. IN; inflow of high- and low wetland from Dongwha stream. L; low wetland, LOUT; outflow of low wetland. H;
high wetland, HOUT; outflow of high wetland.
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Fig. 4. Environmental variables in each sampling stations at the Donghwa constructed wetland from March to October
2005. IN; inflow of high- and low wetland from Dongwha stream. L; low wetland, LOUT; outflow of low wetland. H;
high wetland, HOUT; outflow of high wetland.

H3el| M 70.9% (549), FA= L1olA 57.9% (74), H3o A WodiletAe ExAgteng B HelAR AEF2
72.5%(109) Fo2 7} ¥ W=g Jehdch(Table 3). w3k AU o Egteh(el, 1998; 7, 1999, 2001, 2005,

A9 B2l AR RATE F RS F 2000 13 7, 2000 SIS} w15 HAEA L] AL



S3jel3&x|

(a) Suspended solids (mg L1

o

97

(b) Chlorophyll-a (mg L)

200 800
-+ IN
&L
-4-LOUT
160+ -+ H
6001 ~4-HOUT
120+
400+
80
200+
40
T T T T T T T T 0 T T T T T T T T
Mar Apr May Jun Jul Aug Sep Oct Mar Apr May Jun Jul Aug Sep Oct
(c) BOD (mg L) (d) COD (mg L)
25 25
204 f \ 20
154 154
10+ 104
54 54

Mar Apr May Jun Jul Aug Sep Oct
Study periods (MO)

Mar Apr May Jun Jul Aug Sep Oct
Study periods (MO)

Fig. 5. Environmental variables in each sampling stations at the Donghwa constructed wetland from March to October
2005. IN; inflow of high- and low wetland from Dongwha stream. L; low wetland, LOUT; outflow of low wetland. H;

high wetland, HOUT; outflow of high wetland.

Table 2. Biological indices and water qualities of the Donghwa constructed wetland between March and October 2005.

Sampling sites

Items F P
L1 L2 L3 H1 H2 H3
No 33.00+2.30" 34.75+1.97® 3550+2.82% 3575+1.01° 3$2.63+3.19% 26.13+1.46° 2532 0.043
Biomass 120.001+57.33 217.10+73.01 221.25+68.77 153.69+45.68 226.13+64.48 210.44+54.09 0514 0.764
DI 0.19+0.05% 0.18+0.02* 0.18+0.02?2 0.14+0.02? 0.21+0.03* 0.37+£0.06° 4.679 0.002
H 1.18+0.04* 1.16+0.07* 1.08+0.06* 1.204+0.042 1.07+0.117 0.77+0.07° 5.202 0.001
DAIpo 30.86+4.57* 31.56+3.472 34.31+2.65% 26.84+1.62* 29.23+3.66> 45.86+2.52* 4.355 0.003
TDI 81.08+3.58" 83.80+2.86"™ 77.56+4.80° 91.69+0.85™ 94.70+1.33° 91.81+£3.28™ 4.920 0.001

L1, L2, and L3; three small ponds formed in the low-level wetland of Donghwa wetland. H1, H2, and H3; three small ponds in the high-level
wetland of Donghwa wetland. No; number of species, Biomass; number of diatom cells ( x 108, cells cm™2), DI; dominant index (Simpson, 1949),
H’; diversity index (Shannon-Weaver, 1963), DAIpo; diatom assemblage index of organic pollution (Watanabe and Asai, 1999), TDI; trophic
diatom index (Kelly and Whitton, 1998). Small bold alphabets (a, b and ¢) are significant differences by analysis of Turkey’s THD test.

Achnanthes minutissima”} £l & d&gko) 89.9%% 2}
A a7} o] Eol| = Navicula$} NitzschiaZ} A2A <A
31903, 718l Achnanthes minutissima”’} ©}A] 8=

eldich (3, 2009). ojel] uhs) E5h<

<, AA $HFL Nitzschia palea 24 Bl YA
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Table 3. Relative abundance (%) of dominant and subdominant species in the Donghwa wetland between March and

October 2005.
Sampling sites
Months Species
L1 L2 L3 H1 H2 H3
March Achnanthes minutissima 31.7 174
Navicula atomus 16.6
Navicula cryptocephala 10.7
Nitzschia amphibia 14.6 15.0
Niizschia fonticola 22.5 18.2
Nitzsachia palea 12.6 16.2 18.4 26.9
April Achnanthes minutissima 13.5 15.5 43.1 18.8
Nitzschia amphibia 16.2 15.6
Nitzsachia palea 37.1 25.5 22.8 24.1 41.9
May Achnanthes minutissima 35.9 21.9
Navicula minima 224
Navicula saprophila 27.8
Navicula subminuscula 12.6
Nitzschia amphibia 15.3
Nitzschia fonticola 31.1
Nitzsachia palea 19.2 23.5 35.1 70.9
June Achnanthes minutissima 36.2 71.1
Cyclotella meneghiniana 26.3
Nitzschia amphibia 24.0 20.1 18.0 27.8
Nitzschia fonticola 23.0 40.0
Nitzsachia palea 24.5 15.7 10.8
July Cyclotella meneghiniana 30.7 37.2
Nitzschia amphibia 57.9 16.1 20.5 23.7 38.4 30.5
Nitzsachia palea 12.3 17.5 27.3 29.0 18.8 21.6
August Gomphonema pseudoaugur 17.0
Nitzschia amphibia 12.6 33.5 48.2 53.1 54.8
Nitzschia filiformis 11.0
Nitzsachia palea 55.9 114 21.6 18.6 17.0
September Navicula geoppertiana 25.3
Nitzschia amphibia 45.1 49.8 16.2 39.9 68.3
Nitzschia fonticola 25.8
Nitzsachia palea 15.1 10.2 26.6 10.3
October Achnanthes minutissima 11.3
Cyclotella meneghiniana 14.9
Navicula geoppertiana 40.8 224
Nitzschia amphibia 16.6 20.9 49.5 72.5
Nitzsachia palea 18.8 19.0
Nitzsachia sigma 19.5

L1, L2 and L3; Small ponds formed in the low wetland of the Donghwa constructed wetland. H1, H2 and H3; Small ponds formed in the

high wetland of the Donghwa constructed wetland.

chia palea, Nitzschia amphibian, Achnanthes minutis-
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Fig. 6. Periphytic diatom community in the Donghwa constructed wetland from March to October 2005. L1, L2 and L3;
Small ponds formed in the low wetland. H1, H2 and H3; Small ponds formed in the high wetland.
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Fig. 7. Light penetrations and N/P ratios of in the Dong-
hwa constructed wetland from March to October
2005. L1, L2 and L3; Small ponds formed in the

low wetland. H1, H2 and H3; Small ponds formed
in the high wetland.
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