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Correlation between Phytoplankton Dynamics and Water Quality in Paldang Reservoir. Kim,

Jongmin*, Myung -Soo Han?,

Weonhwa Jheong and Jundae Park (National Institute of

Environmental Research, Kyeongseo -dong, Seo —gu Incheon 404-170, Korea; ‘Department
of Life Science, Hanyang Univ., Seoul 133-791, Korea)

This study was aimed to analyze the long-term fluctuation of water quality and
phytoplankton dynamics of Paldang reservoir in Korea and to assess the

relationship between algal bloom patterns and hydrological,

limnological data.

Diatoms in Paldang reservoir occurred continuously through the year. Blue-green
algae occurred during the summer season (from June to Sept.), and the highest
count was observed in July. Occurrence pattern of green algae was similar to that of
blue-green algae. The rest of algae contained a lot of Cryptomonas spp. whose
concentration was high from May to Aug. Dominant algal genera (>7,000 cells mL™?)
in Paldang reservoir were Aulacoseira, Cyclotella, Scenedesmus, and Cryptomonas
spp. Microcystis and Anabaena occurred during the summer season. Many different
green algal genera were found in Paldang reservoir but their abundances were very
low. There were some significant correlations (r>0.3, p<0.05) between algal taxa
and water quality; diatoms and water temperature, TP; blue-green algae and water
temperature, pH, DO saturation, COD, TP; green algae and water temperature, pH,
DO saturation, COD, SS, TP. Furthermore, algal genera and water quality was
significantly correlated (r>0.3, p<0.05); Aulacoseira and TN, TP; Anabaena and
water temperature, DO saturation, COD, TP ; Microcystis and water temperature,
pH, DO saturation, TP; Coelastrum and COD, SS; Scenedesmus and water tempe-
rature, COD, TN, TP; Cryptomonas and DO saturation, TN. In Paldang reservoir, the
water temperature had relatively big effect on blue-green algal bloom that was also

dependant upon its hydrologic condition.
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Fig. 1. Map of sampling site in Paldang reservoir, Korea.
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Fig. 3. Annual and seasonal variations of abundance of algal genera from 1997 to 2000, Paldang reservoir, Korea.
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Table 1. The correlation coefficients between each abundance of algal taxa and environmental factors in Paldang
reservoir from 1997 to 2000, Korea.

Group Year N W.T. pH DO-sat. COoD SS TN TP Chl-a
1997 26 —0.535 0.319 0.047 -0.324 -0.215 -0.164 -0.178 0.298

Diatoms 1998 21 -0.197 0.196 —-0.047 -0.093 -0.267 —-0.009 -0.159 0.356
1999 26 —-0.153 0.380 0.333 0.328 —-0.276 0.113 -0.327 0.113

2000 27 —-0.162 0.297 —-0.032 -0.194 0.305 —-0.306 —0.426 0.342

1997 27 0.167 0.382 0.326 -0.194 -0.100 —0.005 0.050 0.194

Blue—green 1998 21 0.350 —0.004 —-0.002 -0.138 -0.150 -0.158 0.018 -0.010
algae 1999 26 0.460 0.284 0.216 0.396 -0.045 -0.077 —0.106 0.521
2000 27 0.500 0.421 0.600 0.300 0.025 0.149 0.491 0.606

1997 27 —0.055 0.128 0.259 -0.134 —0.468 0.046 0.032 -0.056

Green algae 1998 21 0.412 0.286 0.163 0.033 -0.278 0.086 —0.284 0.369
1999 26 0.193 0.255 0.444 0.017 -0.113 0.091 -0.207 0.653

2000 27 0.472 0.458 0.562 0.820 0.185 -0.027 0.418 0.427

1997 27 0.235 0.295 0.391 0.012 -0.149 -0.115 -0.100 0.510

Others 1998 21 0.154 0.254 0.252 0.063 —-0.273 0.583 -0.269 0.841
1999 26 0.021 0.232 0.434 0.034 —-0.094 0.110 -0.167 0.575

2000 27 0.068 0.265 0.138 0.334 -0.299 -0.105 0.242 0.223

* Boldface indicate p<0.05.
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Fig. 4. Annual and seasonal fluctuation of abundance of algal taxa and COD in Paldang reservoir, Korea (from 1997 to
2000).
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Table 2. The correlation coefficients between each abundance of dominant algal genera and environmental factors in

Paldang reservoir from 1997 to 2000, Korea.

Genera Year N WT pH DO-sat COD SS TN TP Chl-a
1997 27 0.198 0.305 0.137 -0.041 -0.104 0151  0.024 0545

cvelotel] 1998 21 0.158 0.085 -0.043 -0.041 —0.251 0.179 -0.128 0.578
yclotella 1999 26 0.019 0.084 0.039  0.166 —0.093 0.104 -0.084 —0.042
2000 27  -0.119 0.007 -0.060 -0.103 0.327 -0.080 -0.048  0.347

1997 27  -0.304 0.230 0.027 -0.225 -0.040 -0.178 -0.127  0.220

Al _ 1998 21 -0.080 0.047 -0.150 -0.002 -0.180 -0.311 -0.088  0.064
ulacoseira 1999 26 -0.024  0.120 0047 0229 -0172 0413 -0214  0.004
2000 27  -0.170 0.255 0.009 —0.269 0291 -0.307 -0523 0278

1997 27 0.118 0.326 0.099 —0.266 0.002 0.015 0149  0.178

Anab 1998 21 0.260 0.098 -0.003 0245 -0.067 -0.093  0.186  0.317
nabaena 1999 26 0.418 0.361 0152  0.393 -0.075 -0.309 -0.238 0.516
2000 27 0.479 0.360 0529 0242 -0.028 0.130 0418 0533

1997 27 0.289 0.348 0.367 -0.115 —0.046 0.024 0067 0.185

i ; 1998 21 0.353 0.087 0.114 -0.318 -0.098 -0.185  0.083 -0.204
ierocystis 1999 26 0.362 0.336 0.148  0.348 -0.064 -0278 -0.203 0.498
2000 27 0.486  0.408 0590  0.307 0.029 0.147 0499 0594

1997 27  -0320 -0.130 -0.031 0141 -0.415 0.118 -0.102  0.026

Coslast 1998 21 0.362 0.348 0.062 0050 -0.166 -0.079 -0.157 0.163
oelastrum 1999 26 -0.251 0.013 0.027 0183 -0.112 0113 -0.194 -0.111
2000 27 0.192 0.235 0.367  0.611 0.100 -0.040  0.116  0.058

1997 27 0.008 0.285 0.162 -0.118 -0.183 0.145 0218  0.153

Sconed 1998 21 0.638 0.292 0.075 0062 -0299 -0.178 -0.052  0.062
CEnedesmus 1999 26 0.343 -0.114 0.168  0.016 0.038 0539  0.393  0.244
2000 27 0502  0.455 0.313  0.381 0.246 0.016 0404 0.542

1997 27 0.237 0.297 0.394 0001 -0.146 -0.122 -0.106 0.508

Crvot 1998 21 0.178 0.244 0256  0.071 —0.256 0554 -0.243  0.827
ryptomonas 41999 26 0.008 0.235 0.433 0033 -0.097 0.108 -0.169  0.566
2000 27 0.122 0.276 0.168  0.354 -0253 —0.098 0263 0.247

* Boldface indicate p<0.05.
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Fig. 5. Comparison between abundance of blue-green algae and inflow, water temperature, T-P in Paldang reservoir

from 1997 to 2000
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