Korean J. Limnol. 38 (3) : 403~411 (2005)

SAFRYL A AAW AAUTEA il
Mol A AE2ELaE 24 5o
2 8

CEEETIFLETES

Dynamics of Phytoplankton Community in the Open Water Flowed Through the Shihwa
Constructed Wetland from Streams (Banwoul, Donghwa and Samhwa stream). Kim, Yong
Jae (Department of Life Science, Daejin University, Pochun, Kynggi 487-711, Korea)

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 community at 5 stations of open
waters in the Shihwa constructed wetland 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 plays an important role as a limitation factor.
Phytoplankton communities were identified as a total of 413 taxa which were
composed of 375 species, 21 varieties, 2 forma and 15 unidentified species. The
standing crops of phytoplankton communities and chlorophyll-a concentrations
ranged 330~ 36, 420 cells mL™* and 2.5~170.7 ug L™* respectively, and showed a
decreasing tendency after flowing through the wetland at almost stations. Dominant
species were 14 taxa at all stations which were Euglena oblonga, Synura spinosa,
and etc. The species composition, standing crops and chlorophyll concentrations of
phytoplankton communities appeared a distinct differences between open waters of
inlet from stream and open waters flowed through the wetland. Theses results were
affected from decreasing effects of TN, TP and SS by flowed through the wetland
from inlet waters of streams.

Key words : dynamics, phytoplankton community, Shihwa constructed wetland,
Synura spinosa
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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.
EC TN TP

Factors

Station Water temp. (°C) pH (1S cm™ x1,000) (mg L™ (mg LY TN/TP ratio
1 Mean 12.1+7.3* 7.8+1.0 1.4+0.4 21.3+2.4 0.9+0.3 24.3+7.6
Range 4.0~22.3 6.2~9.1 05~21 13.9~30.6 0.4~15 11.4~34.8
5 Mean 11.7+7.2 7.5+0.4 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 75+1.0 1.5+0.7 59+1.1 0.2+0.0 20.8+19.8
Range 3.4~213 6.9~8.5 0.3~20 45~7.38 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 4.0~205 7.2~10.2 0.4~0.9 22~6.7 0.1~0.3 16.2~29.4
5 Mean 12.6+8.5 8.4+0.1 3.0+15 46+20 0.1+0.0 36.8+24.1
Range 2.0~221 7.4~8.7 1.1~48 2.3~79 0.1~0.2 16.4~42.3

*mean+s.d.,n=7



406

125% 7= 1093} 11985} 27 2Ahsglom, 24 34
A 36~57%7e] WA A 3604 3z
20024 2¥Yd|E= F 134F79 3 4YoE 150272 A
CEREEPERIEEDIEL I S C ERER N
543} 6Y= 77t 197&—;,—31- 219&5=24] 20019 10
43} 119 24 T4 vseleh A8 5 o
A 24 304 250 (Fig. 2, £ 2719 10491

October, 2001

140 — —
120
100
80
60
40
20
o - — A
December, 2001
140 1
120 |
100 |
80 |
60 |
40
- B ]
) 0 '
8
G April, 2002
S 100 - |
80
60
40
20 I
0
June, 2002
140 |
120 |
100 !
80 |
60 |
40 I |
20 |
0
Station

TE7Fe el 12el I

=27 2t 5o Faee Aast
=274 f2EWe 27t SU1s
7t 718k (Fig. 2).

k2 2001 104¢] 1,750~
6,500 cells mL™*2] Wz AA 344 Hc) 12
ol A 13} 264 FZEgFo] zH7} 36,420 cells mL ¢}

November, 2001
150 |

100

Soi i i I I
0 (- -

February, 2002

80 r

60 |

20 |
20 |
0 = ~

May, 2002

o

o

140 [
120
100

I
80 |
[
60
40 !
20 |
0 1 . 2 . 3 - 4 . 5

Station

: Chlorophyceae

: Euglenophyceae
Xanthophyceae

: Chrysophyceae

: Dinophyceae

: Cyanophyceae

: Bacillariophyceae

EBEDN

Fig. 2. Seasonal variations of taxa number of phytoplankton communities in the Shihwa constructed wetland.
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26,440 cells mL™ 2 Z7}8l5ith 2002 2L = 129
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o] HhA skl (Fig. 3).
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Fig. 3. Variations of standing crops (cells mL™) of phyto-
plankton communities in the Shihwa constructed
wetland.
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Fig. 4. Variations of chlorophyll-a (ug L™) concentra-
tion of phytoplankton communities in the Shihwa
constructed wetland.
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Table 2. Dominant species of phytoplankton commu-
nities in the Shihwa constructed wetland.

Station Dominant species (%)

Euglena oblonga (51.7)
Cyclotella meneghiniana (73.6)
Pandorina morum (47.0)
Lyngbya angusta (51.7)
Lyngbya angusta (38.6)

Oct.

Cyclotella meneghiniana (47.2)
Nitzschia acicularis (32.1)
Nitzschia acicularis (39.0)
Nitzschia acicularis (52.0)
Nitzschia palea (21.3)

Nov.

Synura spinosa (92.2)

Synura spinosa (94.4)

Synura spinosa (77.1)

Nitzschia acicularis (61.9)
Chlamydomonas pseudopertyi (40.6)

Dec.

Stephanodiscus hantzschii (43.3)
Nitzschia palea (68.9)
Synura spinosa (80.8)
Nitzschia palea (35.6)
Nitzschia palea (21.9)

Feb.

Monoraphidium contortum (21.6)
Oscilloatoria amphibia (54.3)
Nitzschia acicularis (19.1)
Cyclotella meneghiniana (26.8)
Lyngbya angusta (69.1)

Apr.

Cyclotella meneghiniana (30.9)
Lyngbya angusta (64.9)
Cyclotella meneghiniana (19.8)
Ulothrix subconstricta (50.1)
Lyngbya limnetica (73.9)

May

Ochromonas elegans (34.2)
Nitzschia palea (37.9)
Synura spinosa (14.3)
Nitzschia palea (12.2)
Nitzschia palea (13.1)

Jun.
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Fig. 5. Dominance index and diversity index of phytoplankton communities in the Shihwa constructed wetland.
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