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Environmental Engineering, Sangji University, Wonju 26339, Republic of Korea)

Abstract  The present study investigated species richness and phytoplankton community structure in lakes
in the Geum River Basin during autumn and spring seasons. Surveys were conducted between September and
November 2019, and between April and May 2020, which corresponded to the autumn and spring seasons,
respectively, to explore the distribution characteristics of the species. A total of 49 species of phytoplankton
belonging to 31 genera and seven classes were identified in Cho Pyeong-ji, 51 species belonging to 29 genera
and six classes were identified in Song Ak-ji, 49 species belonging to 32 genera and seven classes were
identified in Cheong Cheon-ji, 82 species belonging to 45 genera and six classes were identified in Ye Dang-
ji, and 70 species belonging to 40 genera and six classes were identified in Ganwol Lake. A total of 43 species
belonging to 74 genera and seven classes were identified. The ranges of phytoplankton standing crop were as
follows: 223~3533 cells mL ™" in Cho Pyeong-ji, 881~176018 cells mL™" in Song Ak-ji, 402~6139 cells mL™"
in Cheong Cheon-ji, 262~10460 cells mL™" in Ye Dang-ji, and 20413~330695 cells mL™" in Ganwol Lake.
Phytoplankton diversity in Cho Pyeong-ji, Song Ak-ji, Cheong Cheon-ji, Ye Dang-ji, and Ganwol Lake were
1.10~2.60, 0.56~2.03, 0.21~2.03, 0.65~2.57, and 0.44~1.12, respectively. Phytoplankton species richness
in Cho Pyeong-ji, Song Ak-ji, Cheong Cheon-ji, Ye Dang-ji, and Ganwol Lake were 1.91~4.99, 1.82~3.26,
1.26~4.17, 2.07~5.37, and 1.90~2.43, respectively. Phytoplankton evenness indices in Cho Pyeong-ji, Song
Ak-ji, Cheong Cheon-ji, Ye Dang-ji, and Ganwol Lake were 0.38~0.78, 0.18~0.69, 0.08~0.71, 0.22~0.72, and
0.14~0.38, respectively. Phytoplankton dominance indices in Cho Pyeong-ji, Song Ak-ji, Cheong Cheon-ji, Ye
Dang-ji, and Ganwol Lake were 0.40~0.83, 0.55~0.96, 0.44~0.99, 0.42~0.93, and 0.89~0.97, respectively.
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Table 1. Characteristics of study reservoirs including location, watershed and volume.

Reservoir Station Location (Latitude, longitude) Surface area (kmz) Watershed area (kmz) Volume (m3)
Cho Pyeong-ji St.1 N 36°49'10" E 127°30'43" 2.6 132 1,470,326
Song Ak-ji St.1 N 36°43'13" E 126°58'59" 1.1 43 742
Cheong Cheon-ji St.1 N 36°23'11" E 126°37'27" 2.6 70 2,204,800

. St.1 N 36°36'38" E 126°47'50"
Ye Dang-ji 10.8 367 4,982
St.2 N 36°37'42" E 126°48'07"
St.1 N 36°39'12" E 126°27'10"
Ganwol lake St2 N 36°37'52" E 126° 27'18" 26.4 491 122,854
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Fig. 1. Location of study sites and sampling station in each reservoirs in the Geum River watershed, South Korea. CC: Cheong Cheon-ji,
GW: Ganwol lake, SA: Song Ak-ji, CP: Cho Pyeong-ji, YD: Ye Dang-ji.
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Fig. 2. Relative abundances (%) by standing crops in differeng groups at each study reservoirs.
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Table 2. Number of phytoplankton species observed in each study reservoirs.

Reservoir
Taxa
Cho Pyeong-ji Song Ak-ji Cheong Cheon-ji Ye Dang-ji Ganwol lake
Bacillariophyceae 20 27 27 46 23
Chlorophyceae 17 16 9 24 33
Cyanophyceae 5 4 6 5 8
Cryptophyceae 2 1 2 1 2
Dinophyceae 1 1 2 4 1
Euglenophyceae 1 2 2 2 3
Chrysophyceae 3 0 1 0 0
Sum 49 51 49 83 70
Table 3. Standing crops (cells mL™") in the study reservoirs.
Sampling time
Reservoir Mean (SD)*
Sep. 2019 Nov. 2019 Apr. 2020 Jun. 2020
Cho Pyeong-ji 2,605 3,533 223 796 1,789 (1,543)
Song Ak-ji 881 176,018 2,933 8,003 46,959 (86,091)
Cheong Cheon-ji 6,139 2,843 820 402 2,551(2,619)
Ye Dang-ji 2,475 20,919 523 2,068 6,496 (9,651)
Ganwol lake 40,825 205,009 661,390 85,432 248,164 (284,071)
* SD: standard deviation
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Table 4. Dominant species and subdominant species with their abundance percentage (%) in the study reservoirs.
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(42.9%)

Aulacoseira ambigua cf. spiralis

(25.9%)

Pseudanabaena sp.

(57.6%)

Coelastrum sp.
(23.0%)

1* dominant

Jun.

Pseudanabaena sp.

(44.5%)

Pseudanabaena sp.

(8.2%)

Fragilaria capucina

(18.2%)

Aulacoseira distans

(21.9%)

QOocystis parva
(22.1%)

2" dominant

2020
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Table 5. Community indices at the different reservoirs at different sampling seasons.

Sampling time

Index Reservoir Mean (SD)*
Sep. 2019 Nov. 2019 Apr. 2020 May 2020
Cho Pyeong-ji 1.79 1.10 2.60 2.19 1.92(0.63)
Song Ak-ji 2.03 0.56 1.38 1.33 1.33(0.6)
Shannon ..
diversity Cheong Cheon-ji 0.21 2.03 1.39 2.32 1.49(0.93)
Ye Dang-ji 1.38 0.65 2.39 2.57 1.75(0.9)
Ganwol lake 0.44 0.48 0.56 1.12 0.65(0.31)
Cho Pyeong-ji 1.91 2.08 4.99 3.44 3.11(1.43)
Song Ak-ji 2.65 1.82 3.26 2.78 2.63(0.6)
Richness Cheong Cheon-ji 1.26 3.14 2.38 4.17 2.74(1.23)
Ye Dang-ji 2.46 2.07 5.37 5.33 3.80(1.79)
Ganwol lake 2.31 243 241 1.90 2.26(0.25)
Cho Pyeong-ji 0.64 0.38 0.78 0.69 0.62(0.17)
Song Ak-ji 0.69 0.18 0.42 0.41 0.42(0.2)
Evenness Cheong Cheon-ji 0.08 0.62 0.49 0.71 0.48(0.28)
Ye Dang-ji 0.48 0.22 0.70 0.72 0.53(0.23)
Ganwol lake 0.14 0.14 0.18 0.38 0.21(0.11)
Cho Pyeong-ji 0.58 0.83 0.40 0.45 0.56(0.19)
Song Ak-ji 0.55 0.96 0.85 0.80 0.79(0.17)
Dominance Cheong Cheon-ji 0.99 0.51 0.81 0.44 0.69 (0.26)
Ye Dang-ji 0.74 0.93 0.49 0.42 0.65(0.23)
Ganwol lake 0.97 0.95 0.93 0.89 0.94(0.03)

* SD: standard deviation

2019) Microcystis sp.2}+ Oscillatoria agardhii®] Z}Z} $- AT} w3t A P o™ (Kim et al., 2007) A EEF
3t (Table 4) ©]= Kim ez al. (2005)°] A7g £ IAE FEF] vl8| E@Fo| dFAE #5HA=E &
Y 2o Ay vt I FARAS & 2 Ao g Holw FARXZ|HTE EAA 7] B FR3 A
7’"}—’\}01] FTTLEA 7 046, 0.8482 T+ A7) H5F AL o2 agHEg. S E AYE 449 Tase A4 A
g ITAE T MY RUT E OE 33U Y3 v Tl FE2FVL FA Al7ldde E2R7E 8 £8F0)
3 =& 2“H o ESITH 1HH3 = AEEFIAE B4 @ X o] A= AIFAFAY T o T AEE
FeFo| 248,164 cell mL™' 2 (Table 3) ZARGE A4S0 ¥]  FAES AF ZALF Song et al. (2011)2] AT At} H]
o A3 =Sk 22 FF TR dFA o H]F A= 38H) =T AgE 2o

ol =A UEH T (Table 3). THES = FARANA
AzAEG AEESFIE B AEF0] 28 o U
(Table 3). IHE 3 O] FRERSQ A FEXFE FAAY] A 2
o] FRE=AFE AYstd TR 7Y Wit 1HE3 Y &
HAER|$E Pseudanabaena sp., Merismopedia tenuissima, ABEEYIE 23 d3 29 1] o= 77} 31& 49%
Oscillatoria agardhii, Pseudanabaena sp.3 < G255 o] 3Rt A|7|HE B 16~28F29 HLE 2020

o] FASUA (Table 4) 2AA7I% £AN7] BE 09 W 48 A4 714 Thl a}m 20199 9% ZAfo] 4
ooz the B Uehton] 2% SAE F M E 7P Atk oML 6% 294 5150] ZRsGT
Stk ZHUBE 2ANYIS A7) BE GERE N7EE 2R 19~2750) MR 20209 49 2Abo] 4
SASGET ol RQ o)l YRR SASE WA Jbg thstdnh RANANE 74 324 49%

au HH‘

Fl
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o] ZH3ATE AI7|EE BWH 12~26%9] HAZE YeElY
ok d@ Aol M= 67 454 82F0] EASIUTH A7|EE
B 20199 99 RAbolE 26~49%2 HLZ 20209 4
A At AiA g2 kst 5T T oA
67 404 70F0] skt F 74 74% 143F0] &
sttt 2352 2B A, FoA, AR A= 49~51
o Wz Bt 5050 YEb 35 AFA e} 1hd
ToA= 70~839 R Bt 770 U AEE
FIE FE2TFL YR oA E A|7|EHE 223~3,533 cells
mL7'9 At 2R AEEFIE FEZFY &
AEL 12 F4 2A A= F3lA8 F27<Q Anabeana
crassa (29.8%)°] AR, FZF2 Merismopedia
tenuissima (27.9%)°] oF-A3FA T 22} A Z AL A
= FZ79 Aulacoseira ambigua cf. spiralis (74.1%)°]
ZH-3tH L, F3lAd EEF2 Microcystis sp. (4.8%)°]
ol-$- A3ttt 32 &4 RANME FZ2FS Cyclotella
meneghiniana (22.0%)°] A3, Aulacoseira
ambigua cf. spiralis (17.9%)°] o}-A3F4ATt 43 &4 =
Ao A= =2FQ Coelastrum sp. (23.0%)°] 2$-H35+
I Qocystis parva (22.1%)°] oF-A3F Tt bR o A=
X782 881~176,018 cells mL™2] ¥ AT Sotx|9|
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