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Abstract

The seasonal variation of phytoplankton communities and its standing crops in accordance with environmental factors were
investigated at Y eongrang-ho, Cheongcho-ho, Mae-ho and Hyang-ho which are located in the East coast of Korea during April
to October 2011. High concentrations of T-N and T-P were observed in four lagoons due to the inflowing nutrients from
farmlands and residential areas near lagoons. Nutrient salts mainly composed of nitrogen and phosphate caused the
eutrophication of the lakes, leading to the robust growth of phytoplankton. During the period of investigation, 64 to 107 taxa of
phytoplankton were observed in four lagoons. Diatoms were the most dominant species with high density. Non-point pollution
source was estimated as the main cause of water pollution of lagoons. Trophic states of lagoons evaluated using the value of
TSl and TSIKO indicated that al the investigated lagoons were in the eutrophication state.
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Fig. 1. Location of 4 lagoons in East coast of Korea.
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(c) Mae-ho

(d) Hyang-ho

Fig. 2. Each investigation sites of 4 lagoons.
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2)ollA 7V = v 241 AIZTE AlolE Btk
COD 5= A 2AF A)7]E 2olE Holal Qirt. 4|
2l 4¥ofi= A4 YRO11}+ YRO2014 7% COD 5%
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S Yepllth. g Ee] s =A% 44 7R A
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e A7 F 7P =2 35.3 mg 4 & UERHOR
M AL 717 o] T AFRREE TR B4 §Y
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Table 1. Measurement data of water qualities at each lagoon
e Moun ste 0 B (O 00 (0 ) 9 (d2) (o) ralo
YRO1 113 78.6 1114 30 225 22.0 0.22 144 61.08 50.07 15.0
Agt. YR02 110 8.2 1114 28 224 12.3 0.35 15.3 50.86  50.07 11.6
YRO1 229 8.2 111.0 41 711.0 14.5 0.02 35 7227 6011 20.6
un. YRO2 223 78.6 114.6 4.3 7155 9.5 0.24 52 71.84 60.13 14.2
Y eongrang-
ho Aug. YRO1 288 79.0 116.9 7.2 715.6 6.5 0.46 25 50.73  30.03 243
YR02 28.0 78.7 112.2 6.8 45.0 55 0.54 27 50.74  40.04 185
YRO1 10.8 75 110.8 0.1 68.0 45 041 9.6 7239 7018 133
oct YRO2 9.9 75 1121 10 711.0 50 0.43 9.3 7222 7015 14.8
Mean 18.1 8.3 1125 36 68.9 10.0 0.30 7.8 7152 50.10 16.5
Apr. CC01 108 8.1 110.0 21 57.6 78 0.50 27.0 61.31 40.05 278
Cco2 98 8.0 1105 11 56.1 11.3 0.37 24.9 61.41  50.07 21.0
CColr 221 7.8 27.3 23 545 6.0 0.15 1.6 7191 50.09 212
un CC02 216 7.8 26.9 22 68.5 6.5 0.30 59 7201 50.09 223
Cheongcho-

ho Aug. CC01 280 8.0 1111 84 751.0 14.8 0.20 7.3 50.85 40.04 213
CC02 26.9 82 113.6 6.5 7255 43 0.78 11.7 50.68 40.04 17.0
CC01 93 8.0 115.7 4.2 12.0 53 0.86 125 71.64 50.06 273
Oct CC02 105 8.2 117.7 35 34.0 45 112 12.8 7162 40.04 40.5
Mean 174 8.0 111.6 38 713.6 75 0.50 13.0 6143 50.06 24.8
Apr. MOl 144 78.7 1116 25 114 133 0.33 7.8 4047  50.07 6.6
M02 148 78.8 1117 27 11.6 14.0 0.31 105 50.69 50.07 105
MO0l 234 7.8 26.8 25 56.6 18.0 0.02 0.6 61.13 50.06 18.8
un M02 218 7.7 26.7 24 57.2 175 0.02 0.7 61.05 50.06 175
Mae-ho Aug. M0l 279 7.6 110.2 7.9 56.8 48 0.55 14 10.16  40.04 40
M02 281 79 1124 84 68.6 115 0.49 18 2023 30.03 77
MOl 114 8.0 116.9 18 57.2 13 0.71 14 10.09 0.02 45
oct M02 9.8 7.7 116.9 14 57.6 13 0.85 15 20.24  30.03 89
Mean 19.0 8.0 1116 37 55.9 10.2 04 32 4051  40.05 9.8
HO1 153 79.0 1119 44 222 35.3 0.15 6.7 50.88 60.11 79
At HO2 148 79.0 111.5 40 12.0 16.6 0.27 6.7 5091 60.10 8.8
HO1 233 79 26.5 30 56.5 11.0 0.22 0.7 7171  50.09 19.0
un HO02 234 82 18.8 34 710.5 75 0.19 11 71.86 60.12 155
Hyang-ho HO1 284 81 199 7.0 57.0 10.0 0.29 38 50.69 50.09 77
AL HO2 286 81 199 75 575 115 0.29 41 50.71  50.09 79
Ot HO1 9.0 84 119.2 42 610.0 14.0 0.45 29 40.60 50.06 10.0
HO02 9.0 78.7 119.1 35 69.0 6.5 0.55 31 4056  50.07 8.0
Mean 19.0 84 1121 4.6 56.8 141 0.30 36 50.99 50.09 10.6

2317 7|2 Water Information System, 2013) * Talevel, I blevel, °TI level, ‘I level, °IV level, °V level, "V level
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FAES ARl Yl H, AA| E8F=2] 76%] 3
SOk 77l ESIITHFg. 3, ©). fF=RAE
o= W2 FR7EAT B 135 e| 3t
ZAEOI]IE 1 5(2002)0] ofsf Harkl v} o]
TrRAEC] REA A SRR ERIg 4= Qick o
Bk ABEYAE AE 1,147 callymi = B A9
dol H 2 F 7P =& ATE Bylom T w2
=7 AE veRd HHe 49 M02 #%(2,330 cells/
m)olom 7P e Ans Hel g3l 109 Mo
7471(638 cllgmf) o] rt. FEara sew 270 A =
T 2A49) 7V A 5795 5 6971K] st 8
U 57 5 oA sl ARk Halth AEa
-a 0] L SRS 2l A%l 49 M02 HA
(24.7 mgm)o| o 7Pt B ST Hel AR
10 M02 #7(1.8 mg/m’) o] ATk

=

324 g5
AT 7R T FE ol FTS AeEdaE
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3.3.1. EFUst=X|4(Trophic State Index: TSI)
ME ost SA0 HEUSIE HIt

FGABIEA(TY) A2 B3l 2 549] Hge
St Q=S H7IR A TSI (SD)2F TS (TP) 24 23}
o= A 47N 2 i RSt Al Sl A
o= SRIEITE HEar-a Feof 7|%3H TSI (Chl) &
A Aoz S99s dAlol Qe Ao SRlE
Z2o5 A9zt 37l Zavt Fefst Tl s Ao
SRIELO™ TSI (TN) 4] Zijollx= mioE A|2fet
N Za7F RPL Al Sl A= vtk wet
A 2 A AL 710 5 AT, xS, viE, e
A7) M o= RIS AAlOl e o= YT 1A

O
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AR - A - FE2 - T -

Ao}

47)) T2:0] HoJokslz 2|2HTSI) 2 K 66~79.0 1}
Aol HF HooFsdeo] Arh(3] -5, 1999).

332 B2 RYYs K4(TSKO) 50| 2t
sS40 BT B}

FALRAA(TY) A=S &8 T 7t
Gzl o= FI9get Aa(TSIKO) = k=3t 40
Aoo] FYAE B7RE BapollM e 2AL e A A
S} RS A Gl A o= ERIFIcKTable 2).

4. 1 FH

re

A7 23} 21 M BO) 4 0 A A
o U] £4) o] Aol wel ol S w1 9]

EOER N :
9 2] tifo] B AT A AR, 37
Ao, Bex ERol AA(5AA, 2457 Bz
L5 B 54 ol U TR 4 ik Qs
925 2] o] o] B4 Fol] FAxIek 4]
%o, 2 TR ofg} 9 4k 71 Ae] SolA 9

= il
o] 5o} = MR FEA Gol| skl Ak
ol= =7lAAE] S EAILEA Algsie
Tt 47 A3.0) 20054 EA B EE A E 8
Qlo] 7Fs3lch EXHEEE B gatso] 4 54
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Fig. 3. Composition rates of each division of phytoplankton at four lagoons from April to October, 2011.
(8 Yeongrang-ho, (b) Cheongcho-ho, (c) Mae-ho, (d) Hyang-ho.
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Table 2. Statistical data and classification of TSI and TSIKO for four lagoons

Index Yeongrang-ho  Cheongcho-ho Mae-ho Hyang-ho Reference
TSI(SD) 175.9 "69.0 ‘728 772 Carlson, 1977
TSI(Chl) '66.2 "485 605 635 Carlson, 1977
TSI(TP) 703 "63.0 '59.6 '69.4 Carlson, 1977
TSI(TN) '60.2 '59.8 "52.6 '57.3 Kratzer and Brezonik, 1981
Ministry of Environment - National
TSlko(Chl-a) 57.7 274 48.0 53.0 Institute of Environmental Research,
2006
Ministry of Environment - National
TSlko(COD) 66.8 78.9 55.3 59.5 Institute of Environmental Research,
2006
Ministry of Environment - National
TSlko(TP) 71.0 615 57.0 69.7 Institute of Environmental Research,
2006
. . . . Ministry of Environment - National
Total TSlko 65.6 61.7 53.9 60.4 Ingtitute of Environmental Research,

2006

"Eutrophic, “"Mesotrophic.
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