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Dynamics of Phytoplankton Community in Lake Juam, Korea. Lee, Ki-Ho, Soon-Ki Baik and
Baik-Ho Kim!*(Department of Environmental Education, Dongshin University, Naju 520-
714, Chonnam; 'Department of Life Science, Hanyang University, Seoul 133-791, Korea)

Dynamics of phytoplankton community were monthly examined at two sites in Lake
Juam from January to December 2003. One site is located near the Dam, an intake
tower, where obtain a drinking water resource, the other site is located in the
shallow region, Mundeok-bridge, the upstream or effluent part of lake. During the
study, there made little the differences in physicochemical factors between two
sites, but numbers of species and standing crops of phytoplankton differ remark-
ably. Totally, 41% of green algae and 35.8% of diatoms were comprised of total
phytoplankton species, while 46.3% of dinoflagellates and 27.6% of cyanobacteria
contributed in total standing crops of phytoplankton community. Cyanobacterium
Microcystis aeruginosa and diatom Fragilaria crotonensis dominated the Dam site
during a warm season, while dinoflagellates Peridinium bipes and Asterionella
formosa were at the shallow region during a cold season, respectively. According to
the CCA analysis, dissolved oxygen, chemical oxygen demand and total phosphate
strongly affected the growth of P. bipes with low water temperature. In addition, the
increment of total nitrogen and water temperature affected biomass of a
cyanobacterium M. aeruginosa. Collectively, it may suggest that the majority of
annual primary production of Lake Juam is covered by two dominant species
Peridinium bipes in cold season and Microcystis aeruginosa in warm season.

Key words : Lake Juam, Microcystis aeruginosa, Peridinium bipes, population
dynamic, species succession, CCA analysis
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Fig. 1. Sampling sites in Lake Juam.
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Fig. 2. Monthly variations of physicochemical factors in Lake Juam from January to December 2003.
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Table 1. List and abundance of phytoplankton in St. 1 from January to December, 2003 (unit: 10%cells mL™2).
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Species JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Aphanocapsa sp. 1.0
Asterionella formosa 50 11.3 286.0 640 6.0 2.0 9.0 1.3 1.0 150 225
Attheya zachariasi 0.3 0.3
Aulacoseira granulata 3.0 05 100 03 30 4.5 0.3 7.5 5.0 6.3
Aulacoseira gra. var. angustissima 0.5
Aulacoseira gra. var. ang. f. spiralis 0.3 3.0 0.3 0.3 0.3 25
Aulacoseira italica 11.0 6.3
Ceratium hirundinella 0.9 0.9 0.3 0.3 0.3
Chroococcus sp. 0.3 0.3
Chroococcus turgidus 0.0 0.3 0.3
Coelastrum cambricum 0.3 03 225 0.8 5.0
Coelastrum microporum 0.3
Cosmarium sp. 1.0
Cyclotella sp. 8.0 3.0 0.3 25
Cymbella sp. 0.3
Dictyosphaerium pulchellum 0.3 0.3 0.3
Dinobryon cylindricauda 4.8 4.5
Elakatothrix gelatinosa 0.3
Eudorina elegans 0.3 0.3 2.3 5.0
Fragilaria construens 0.3
Fragilaria crotonensis 4.0 25 0.3 03 30 240 780 6.8 5.0 0.3 5.0 5.0
Gloeocystis sp. 0.3 0.3
Mallomonas sp. 0.8 1.3
Melosira solida 0.3
Melosira varians 0.3
Merismopedia sp. 0.3
Microcystis aeruginosa 1.0 52.0 389.0 189.0 1.0 165.0 25.0
Microcystis wesenbergii 0.0 03 113
Navicula sp. 0.3 0.3
Nitzschia sp. 0.3
Oocystis sp. 0.3
Oscillatoria sp. 0.3 0.3 0.3
Pandorina morum 0.5
Pediastrum duplex 0.3 0.3 0.3 0.3
Pediastrum simplex 0.3
Pediastrum tetras 0.3
Peridinium bipes 175 108 800.0 312.0 20 39.0 135 22.0 50.0 1038 325
Phormidium mucicola 0.3 0.3
Rhizosolenia longiseta 18.0
Scenedesmus acuminatus 0.3
Scenedesmus denticulatus 0.3 0.5 0.3
Scenedesmus dimorphus 0.3
Scenedesmus ecornis 0.3 0.3
Scenedesmus quadricauda 0.3 0.3 0.3
Spondylosium sp. 25 4.0
Staurastrum sp. 0.3 0.3 0.5 1.8 1.4 7.5 7.5 0.8 0.5
Staurastrum apiculatum 0.3
Staurastrum senarium 0.3
Synedra acus 4.5 0.5 3.0 0.3 6.0 0.7 0.3 9.0 24.0 10.0 5.0 25
Synedra ulna 0.3 0.3 0.3 0.3 0.3 0.3
Trachelomonas sp. 0.3 0.3 0.3
Treubaria globosa 0.3
Westella botryoides 0.3
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Table 2. List and abundance of phytoplankton in St. 2 from January to December, 2003 (unit: 10%cells mL™2).

Species JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Anabaena sp. 0.3
Ankistrodesmus falcatus 0.3
Asterionella formosa 55 122 800 605 9.0 250 0.5 0.3 1.8 48.0 6.9
Attheya zachariasi 5.5 0.3
Aulcoseira granulata 0.5 0.2 6.0 55 6.0 120 9.0 3.0 0.5 12.0 6.0 6.5
Aulcoseira gra. var. ang. f. spiralis 0.3 55 03 6.3 0.5 7.5 0.6 6.0
Aulcoseira gra. var. angustissima 0.5 0.2
Aulcoseira italica 5.0 0.6 0.3
Ceratium hirundinella 0.3 1.0
Characium limneticum 0.3
Chroococcus sp. 0.3 1.0 0.3
Chroococcus turgidus 0.3
Closterium sp. 3.0
Coelastrum cambricum 0.2 05 120 0.3 0.6
Coelastrum microporum 0.3 0.3
Cosmarium sp. 0.3 0.4
Cyclotella sp. 0.3 6.0 0.3 1.0 0.3 0.3
Cymbella sp. 0.3 0.3 0.3 0.3 4.0
Dictyosphaerium pulchellum 0.2 0.3
Dinobryon cylindricauda 4.0
Elakatothrix gelatinosa 0.3
Eudorina elegans 0.3 03 240 0.9 10.0 0.5 0.3
Fragilaria construens 5.0 0.3
Fragilaria crotonensis 3.5 0.8 180 11.0 65.0 25.0 40 420 4.0 6.0 7.2
Gloeocystis sp. 0.6 0.3
Golenkinia radiata 0.3
Gomphonema sp. 0.3 0.3
Mallomonas sp. 0.6 6.0 03
Melosira solida 0.3
Melosira varians 0.3
Merismopedia sp. 0.3
Microcystis aeruginosa 2.0 271.0 189.0 37.5 50.0 99.0 130.0
Microcystis wesenbergii 0.3 10.0 0.3 45.0
Navicula sp. 0.3 0.4 0.3
Nitzschia acicularis 0.3
Nitzschia actinastroides 0.5 0.3
Nitzschia sp. 0.2
Oscillatoria sp. 0.3 0.8 0.3 3.0
Pandorina morum 0.3 0.5
Pediastrum duplex 0.2 0.3 0.3 0.3 0.3
Pediastrum simplex 0.3
Pediastrum tetras 0.3 0.3
Peridinium sp. 358.6 69.6 110.0 87.0 51.0 210 270 375 46.0 306.0 299.0
Phacus bipes 0.3
Rhizosolenia eriensis 0.3
Scenedesmus acuminatus 0.3
Scenedesmus acutus 0.5 0.3
Scenedesmus denticulatus 0.3 0.3
Scenedesmus ecornis 0.3
Scenedesmus quadricauda 0.8 0.8 2.0 0.3 0.3
Staurastrum sp. 0.5 0.2 0.3 0.3 3.0 120 9.3 6.0 03
Staurastrum senarium 0.3 0.3 0.5
Surirella sp. 0.3 0.3
Surirella linearis 0.5
Synedra acus 9.0 1.0 3.0 55 3.0 8.8 259.0 133 7.5 9.0 180 13
Synedra rumpens 0.3
Synedra ulna 0.3 03 0.8 50 320 2.0 0.3
Trachelomonas sp. 55 0.3 0.4 0.3
Treubaria globosa 0.3 0.3




Dynamics of Peridinium bipes in Lake Juam 255

41.8%

2.99%
2.99%
35.8% 2.99%

13.4%

No. of species

46.3%

2.11%

23.6%
0.0248%

0.373%
27.6%

Standing crops

[] Cyanophyceae
[] Bacillariphyceae

[ Chlorophyceae
Il Dinophyceae

Il Euglenophyceae
Il Chrysophyceae

Fig. 3. Relative composition in species number and standing crops of each taxonomic class in phytoplankton in Lake Juam

from January to December 2003.
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Fig. 4. Monthly variations in the number of species and total standing crops of phytoplankton in Lake Juam from January

to December 2003.
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Table 3. Dominant phytoplankton species and indices of dominance (DI) and diversity (H') in Lake Juam from January to

December, 2003.

Site Months 1st dominant species 2nd dominant species Dl H’
JAN Peridinium bipes Melosira italica 0.588 1.85
FEB Asterionella formosa Peridinium bipes 0.539 1.89
MAR Asterionella formosa Melosira ranulata 0.962 0.34
APR Peridinium bipes Asterionella formosa 0.999 0.27
MAY Peridinium bipes Asterionella formosa 0.945 0.39

St. 1 JUN Microcystis aeruginosa Fragilaria crotonensis 0.907 1.07
JUL Microcystis aeruginosa Fragilaria crotonensis 0.869 0.96
AUG Microcystis aeruginosa Coelastrum cambricum 0.774 1.30
SEP Synedra acus Peridinium bipes 0.679 1.65
OCT Peridinium bipes Synedra acus 0.710 1.44
NOV Microcystis aeruginosa Peridinium bipes 0.886 1.14
DEC Peridinium bipes Microcystis aeruginosa 0.571 1.76
JAN Peridinium bipes Synedra acus 0.952 0.89
FEB Peridinium bipes Asterionella formosa 0.901 0.90
MAR Asterionella formosa Fragilaria crotonensis 0.907 0.84
APR Peridinium bipes Asterionella formosa 0.810 1.38
MAY Peridinium bipes Asterionella formosa 0.84 0.97

St. 2 JUN Microcystis aeruginosa Fragilaria crotonensis 0.835 2.06
JUL Synedra acus Microcystis aeruginosa 0.850 1.17
AUG Microcystis aeruginosa Peridinium bipes 0.770 1.36
SEP Fragilaria crotonensis Microcystis aeruginosa 0.538 1.55
OCT Microcystis aeruginosa Peridinium bipes 0.513 1.78
NOV Peridinium bipes Microcystis aeruginosa 0.796 1.30
DEC Peridinium bipes Microcystis aeruginosa 0.948 0.61

1200 o A3 54 By (Fig. 5).
800 o Peridinium bipes

ot

1200
800 ® Microcystis aeruginosa
400 / >€§.

0 5 ~a_ /Q&.
300 o

200 Asterionella formosa

3=

J FM A M J J A S O N D

[ —o— st1 —e— St.2 |

Fig. 5. Monthly variations of four dominant phytoplank-
ton species in Lake Juam from January to De-
cember 2003.
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Fig. 6. CCA analysis of phytoplankton community (dominant species) and environmental factors in two different sites in
Lake Juam from January to December 2003. St. 1 is the sampling site near Dam, St. 2- is the effluent site from the

two small tributaries.
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