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Changes of Epiphytic Algal Communities on Reed at the Shiwha Constructed Wetland in the
Early Years of the Completion. Kim, Yong Jae* and Han Soon Kim?! (Department of Life
Science, Daejin University, Pochun, Kyunggi, 487-711, Korea; Kent State University, Kent,
OH, 44240, USA; Department of Biology, Kyungpook National University, Daegu, Korea)

The Shihwa constructed wetland was established to treat the severely polluted
water from Banwoul, Donghwa and Samhwa streams. This study was focused on
investigating the dynamics of epiphytic algal communities on reed (Phragmites
communis) planting area at 5 stations from October 2001 to June 2002. The concen-
tration of total nitrogen and phosphorus of inlet stations from the streams were
decreased after flowing through the wetland. However, the TN : TP ratios at all
stations were slightly over 16 indicating that the total phosphorus may play some
role as a limitation factor. Epiphytic algae on the reed were total 329 taxa which
were composed of 295 species, 13 varieties, 3 forma and 18 unidentified species. The
species numbers were recorded in the order of Chlorophyceae-Bacillariophyceae-
Cyanophyceae-Euglenophyceae-Chrysophyceae. The relative percentage showed a
seasonal variation from Cyanophyceae to Bacillariophyceae and to Chlorophyceae.
The biomass of epiphytic algae measured by chlorophyll-a concentration ranged
from 0.6 to 36.4 ug cm~2. Dominant species were 16 taxa which were Lyngbya angusta
of Cyanophyceae in the early investigation, and were changed to Stigeoclonium
lubricum of Chlorophyceae, and Nitzschia palea of Bacillariophyceae etc. in the late.
Species number, standing crops and chlorophyll-a concentrations of epiphytic algae
showed higher values at the inlet stations than the stations after flowing through
the wetland.

Kye words : epiphytic algae, reed, Shihwa constructed wetland
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Fig. 1. Map showing the sampling stations in the Shihwa
constructed wetland.
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Table 1. Environmental factors in the Shihwa constructed wetland from October 2001 to June 2002.

Factors

Water temp. pH EC TN TP TN:TP
Station (°C) (% 1,000 uS cm™) (mg - L) (mg - L™ ratio

1 Mean 12.1+7.3* 7.8+1.0 1.4+04 21.3+24 0.9+0.3 243+7.6
Range 4.0~22.3 6.2~9.1 0.5~21 13.9~30.6 0.4~15 11.4~34.8

2 Mean 11.7+7.2 7.5+04 1.7+0.8 17.6+£6.4 0.9+0.4 21.5+9.1
Range 2.3~20.7 6.8~7.0 0.5~25 10.1~27.9 0.5~0.9 10.1~33.2
3 Mean 11.7+£7.2 7.5+1.0 1.5+0.7 59+1.1 0.2+0.0 20.8+19.8
Range 3.4~21.3 6.9~85 0.3~2.0 45~7.8 0.2~0.3 17.1~33.9

4 Mean 12.0+6.6 85+1.1 0.7+0.2 44+15 0.2+0.1 23.9+5.2
Range 4.0~20.5 7.2~10.2 0.4~0.9 2.2~6.7 0.1~0.3 16.2~29.4
5 Mean 12.6+8.5 8.4+0.1 3.0415 4.6+2.0 0.140.0 36.8+24.1
Range 2.0~22.1 7.4~8.7 1.1~4.8 2.3~79 0.1~0.2 16.4~42.3

* mean=+s.d., n=7
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Fig. 2. Composition of the classes of epiphytic algae on
reed in the Shihwa constructed wetland (Chl.: Chl-
orophyceae, Bac.: Bacillariophyceae, Cya.: Cya-
nophyceae, Eug.: Euglenophyceae, Chr.: Chry-
sophyceae, Din.: Dinophyceae).
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Fig. 3. Number of taxa of epiphytic algae on the reed in the Shihwa constructed wetland.
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Fig. 5. Variations of chlorophyll-a concentration (ug cm™2)
of epiphytic algae on reed in the Shihwa construct-
ed wetland.
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Table 2. Dominant species of epiphytic algae on reed in
the Shihwa constructed wetland.

Station Dominant species (%)

Lyngbya angusta (70.4)
Pledonema sp. (58.9)

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

Oct.

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

Nov.

Lyngbya angusta (73.9)
Nitzschia palea (26.1)
Phormidium papyraceum (33.8)
Lyngbya angusta (34.2)
Lyngbya angusta (48.2)

Dec.

Lyngbya angusta (34.1)
Nitzschia palea (36.7)
Nitzschia palea (24.6)
Phormidium papyraceum (36.9)
Schizothrix muelleri (22.2)

Feb.

Stigeoclonium lubricum (57.8)
Oedogonium sp. 1(31.4)
Oedogonium sp. 1(41.6)
Cyclotella meneghiniana (30.7)
Nitzschia frustulum (21.9)

Nitzschia palea (41.7)
Oedogonium sp. 1(61.9)
Lyngbya angusta (26.2)
Nitzschia palea (26.2)
Lyngbya angusta (23.1)

Apr.

May

Gomphonema pseudoaugur (17.5)
Stigeoclonium lubricum (55.0)
Nitzschia palea (21.2)

Navicula minima (15.7)
Achnanthes minutissima (33.9)

Jun.
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Fig. 6. Changes of dominance index of epiphytic algae on
the reed in the Shihwa constructed wetland.
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Fig. 7. Changes of diversity index of epiphytic algae on
the reed in the Shihwa constructed wetland.
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