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Dynamics of the Community of Phytoplankton and Periphytic Algae on Reed in the

Shihwa Constructed Wetland
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) (Department of Life Science, Daejin University, Pocheon 487-711, Korea,

YSchool of Biological Resources Engineering, Seoul National University, Seoul 151-742, Korea)

ABSTRACT : The Shihwa constructed wetland was established for the treatment of severely polluted water from
Banwoul, Donghwa and Samhwa streams. This study was focused on investigating dynamics of phytoplankton
communities in open waters and periphytic algae on reed (Phragmites communis) planting area at 5 stations
from October 2001 to July 2002. The concentration of T-N and T-P of inlet stations from the streams were
decreased by flowed through the wetland. However, the TN/TP ratios at all stations were shown as a little
over 16 indicating that the T-P will play some role as a limitation factor. Phytoplankton communities were
identified as a total 413 taxa which were composed of 375 species, 21 varieties, 2 forma and 15 unidentified
species. Standing crops of phytoplankton communities and chlorophyll-a concentrations ranged from 330~
36,420 cells/mL. and 2.5~170.7 pg/L respectively, and showed the decreasing tendency after flowing through the
wetland at almost all stations. Dominant species were 14 taxa at all stations which were Euglena oblonga and
Synura spinosa etc. Periphytic algae on the reed were a total 329 taxa which were composed of 295 species,
13 varieties, 3 forma and 17 unidentified species. The species numbers were recorded in order of Chlorop-
hyceae - Bascillariophyceae - Cyanophyceae - Euglenophyceae - Chrysophyceae. The relative abundance (%) was
showed a seasonal variation from Cyanophyceae to Bascillariophyceae and to Chlozrophyceae. Chlorophyll-a
concentrations, ie. the biomass of periphytic algae were ranged from 5.5~363.8 mg/m". Dominant species were
16 taxa which were Lyngbya angusta of Cyanophyceae in the early investigation, and were changed to Stigeo-
clonium lubricum of Chlorophyceae, and Nizschia palea of Bacillariophyceae etc. in the late. Species number,
standing crops and chlorophyll-a concentrations of phytoplankton and perphytic algae were shown higher val-
ues at the inlet stations than the stations after flowing through the wetland.

Key words: Shihwa constructed wetland, dynamics, phytoplankton, perphytic algae, TN/TP ratio.
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Fig, 1. Map showing the sampling stations in the Shihwa cons-
tructed wetland.
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Table 1. Environmental factors in the Shihwa constructed wet-
land

Factors ~ Water . EC TN P  TN/TP
Sation Temp(T) P (d5/m) (mg/L) (mg/L) ratio
(men 121730 78410 14104 213:24 09:03 243:76
range 4023 62-91 05-21 139-306 04~15 114~348
mean 117:72 75:04 17+08 176:64 09:04 21591
range 23207 6870 0525 101~279 05~09 101-332
gmean 11772 75610 15:07 59411 02:00 208+198
range 34-213 6985 03~20 45-78 0203 171~339
gmean 120:66 85:11 07:02 44415 02:01 239152
range 40-205 72102 04~09 22+67 0103 162-294
gmean 126:85 84101 30:15 46120 01400 368:241
range 2021 74-87 11-48 23-79 01-02 164~423

Jmeants.d, n=7, Oct. 2001~Jun. 2002
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Fig. 2. Seasonal variations of taxa number of phytoplankton communities in the Shihwa constructed wetland. (7, Chloro-
phyceae; &Y, Euglenophyceae; [, Xanthophyceae; B, Chrysophyceae; [T, Dinophyceae; £}, Cyanophyceae; B, Bacillariophyceae)
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Fig. 3. Variations of standing crops (cells/ml) of phytop-
lankton communitiesin the Shihwa constructed wetland.

Table 2. Dominant species of phytoplankton communities the
Shihwa constructed wetland

Station  Dominant species (%) |Station Dominant species (%)

Oct. Nov.
1 Euglena oblonga (51.7) 1 Cydotelln meneghiniana
472
2 Cyclotella meneghiniana 2 Nitzschia acicularis
(73.6) (32.1)

3 Pandorina morum (47.0) 3 Nitzschia acicularis

(39.0)
4 Lyngbya angusta (51.7) 4 Nitzschig acicularis
(52.0)
5 Lyngbya angusta (38.6) 5 Nitzschin palea (21.3)
Dec. Feb,
1 Synura spinosa {92.2) 1 Stephanodiscus hantzschii
2 Synura spinosa (94.4) f. tenuis (43.3)
3 Synura spinosa (77.1) 2 Nitzschia palen (68.9)
4 Nitzschia acicularis (61.9)| 3 Synura spinosa (80.8)
5 CHlamydomonas pseudop- | 4 Nitzschia palea (35.6)
ertyi (40.6) 5 Nitzschin palea (21.9)
May.
Apri Mororaphidiuns contorturn 1 Cydotella meneghiniana

(309)

(21.6)
) . .y 2 Lyngbya angusta (64.9)
2 (Osicg)loa foria anphibia 3 Cydotella meneghiniana
L 198
3 Nitzschia acicularis (19.1) 4 (LllotZrix stbconstricta
4 Cyclotella meneghiniana
268) (50.1)
’ 5  Lyngbya limnetica
5 Lyngbya angusta (69.1) 739)
Jun.
1 Ochromonas elegans
(342)
2 Nitzschia palea (37.9)
3 Synura spinosa (14.3)
4 Nitzschia palea (12.2)
5 Nitzschia palea (13.1)
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Fig, 4. Variations of chlorophyll-a (ug/L) concentration of phy-
nkton communities in the Shihwa constructed wetland.
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Fig. 5. Composition of the classes of periphytic algae on reed
in the Shihwa constructed wetland. (7, (hlorophyceae; N, Fug-
lenophyceae; 3, Chrysophyceae; &, Dinophyceae; &, Cyano-
phyceae; &, Bascillariophyceae)
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Fig. 6. Relative abundance (%) of periphytic algae on the reed in the Shihwa constructed wetland. (7, Chlorophyceae; N, Fugl-
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Fig. 7. Variations of chlorophyll-a concentration (mg/m’) of
periphytic algae on reed in the Shihwa constructed wetland.

Table 3. Dominant species of periphytic algae on reed in the
Shihwa constructed wetland

Station  Dominant species (%)

Station  Dominant species (%)

Oct.

(& I S O R S R

—_

IS

Lyngbya angusta (704)
Pledonema sp. (58.9)

Lyngbya angusta (85.5)
Lyngbya angusta (66.7)
Lyngbya angusta (37.3)

Lyngbya angusta (73.9)
Nitzschia palea (26.1)
Phormidium papyraceum
(339

Lyngbya angusta (34.2)
Lyngbya angusta (48.2)

Stigeoclonium lubricum
(57.8)

Oedogorium sp. 1 (31.4)
Oedogonium sp. 1 (41.6)
Cyclotella meneghiniana
(307)

Nitzschia frustulum
(21.9)

Gomphonema pseudoaugur
(17.5)

Stigeoclonium lubricum
(5.0

Nitzschin palea (21.2)
Navicula minima (15.7)
Adhmanthes minutissima
39

Nov.

G = W N =

Feb.

H 0 N =

Lyngbya angusta (46.2)
Ulothrix cylindrica (51.0)
Anabaena varighilis (64.5)
Lyngbya angusta (31.9)
Calothrix braunii (80.1)

Lyngbya angusta (34.1)
Nitzschia palea (36.7)
Nitzschia palea (24.6)
Phormidium papyraceum
(369)

Schizothrix muelleri
222)

Nitzschia palea

417)

Oedogonium sp. 1
(61.9)

Lyngbya angusta

(262)

Nitzschia palea (26.2)
Lyngbya angusta (23.1)
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