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Characterization of Algal Community of Yongdam Reservoir and Identification
of Ecological Factors Inducing the Changes in Community Composition
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ABSTRACT

Spatial and temporal changes in algal population in Yongdam reservoir and ecological factors that induced the changes in
the size and composition of algal population were investigated by monthly sampling at ten locations in the reservoir.
Nutritional state of the reservoir was identified to be phosphorus-limited with nitrogen to phosphorus (N : P) ratio much
greater than 17 in most samples. Algal population was dominated by three taxonomic groups, diatoms, chlorophytes and
cyanobacteria. Although explosive algal growth was not observed in the summer, algal population showed transition with
time of the dominant algal type from diatoms in the winter to cyanobacteria in the summer. Chlorophyta was not the
dominant group in the reservoir although they maintained relatively stable number of cells in the reservoir and showed
increase in population from March to May. The application of statistical methods revealed that the factors inducing
changes in cell number of each group were water temperature for diatoms and cyanobacteria and phosphorus
concentration for chlorophyte. Fluctuation of cyanobacterial population was mainly observed near the inlet of tributaries

while diatoms showed higher variation inside the reservoir.
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Fig. 2. Temporal distribution of physical properties of Yongdam
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Table 1. Summary of average values of water quality parameters measured from this study

Aug. Sep. Oct. Dec. Jan. Mar. Apr. May Jun. Jul.
T (°C) 27.39 24.26 20.6 8.86 6.11 4.79 12.06 19.03 23.15 25.47
pH 7.52 7.62 6.77 7.21 7.14 7.03 6.99 7.04 7.73 7.76
EC (uS/cm) 125.8 140.8 1154 115.9 117.4 119.0 114.2 1233 129.1 129.7
SD (m) 442 3.56 3.57 3.98 428 491 4.68 5.34 441 3.64
DO (mg/L) 8.03 9.42 8.26 10.2 10.5 11.23 10.58 9.41 8.92 8.91
BOD (mg/L) 0.68 0.95 0.76 0.56 0.51 0.41 0.73 0.67 0.85 0.83
COD (mg/L) 242 2.9 2.67 2.66 2.15 1.84 1.36 1.68 2.13 2.44
TP (mg/L) 0.036 0.029 0.005 0.011 0.037 0.098 0.076 0.032 0.017 0.011
TN (mg/L) 1.697 1.521 1.509 1.468 1.724 2.106 2.125 2.030 2.68 1.68
NOs-N (mg/L) 1.379 1.104 1.078 1.077 1.287 1.708 1.817 1.721 1.767 1.484
Chl-a (mg/m®) 15.27 13.51 8.78 9.69 591 429 725 7.45 7.99 4.02
Cl (mg/L) 13.554 9.111 8.497 9.152 10.366 12.793 12.597 12.781 14.819 14.855
SO, (mg/L) 8.741 7.404 7.328 7.224 7.385 7.707 7.401 7.576 8.633 8.263

Note) WT, water temperature; SD, Secchi depth
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Table 2. Spearman’s rank correlation coefficients between environmental parameters and algal populations

WT pH EC DO Eh SD BOD COD TP TN NON Cha F CI SO, ST RF PHY CY BA CHL
WT  1.000
pH 5287 1.000
EC 424" 390" 1.000
DO -7627 -106 -.153 1.000
Eh -015 -239" -244" -198 1.000
SD 145 =039 -259" 043 -014 1.000
BOD  .167 099 291" -077 -130 -611" 1.000
COD 208" .160 290" -198 -009 -354 236" 1.000
TP -356" -034 096 .562" 034 -124 120 -168 1.000
N -142 004 065 150 -334" 102 071 -193 255 1.000
NO;N  -158 026 .007 220" -390 187 .034 -414" 354" 795" 1.000
Chla 201 042 301" -191 .310™ -475" 249" 387 032 -175 -336™ 1.000
F 104 -086 -012 -036 -056 -063 .130 -005 291 .121 .118 -007 1.000
cl 310" 4247 441 -080 -384" 056 182 -115 202 .559™ 653" -138 .120 1.000
SO, 499" 4147 3257 -350" -104 -078 .186 .050 .062 290" .347" 063 .170 .734™ 1.000
ST -4907 -413™ -130 277" -156 191 -071 -241" 215" .398™ 4307 -328" 098 -001 -216" 1.000
RF 717 280 2107 -709% 099 -117 193 062 -2757 -040 -030 .019 209" 356" 544" -367" 1.000
PHY 387" 224" 195 -279" -039 -125 .091 .130 015 -145 -135 .171 .124 097 230" -138 223" 1.000
CcY 329" 2127 3647 -085 -288" -303 283" 178 152 079 -003 .140 257" 233" 179 -246" 267" .118 1.000
BA  -3757-320" 102 210" 054 054 -177 -005 007 -163 -186 .079 -183 -175 -230" 200 -290" .003 -.199 1.000
CHL  -233" -172 118 232" 280" -033 .112 -164 483" 026 072 .187 140 027 -139 .038 -139 -027 015 .129 1.000

Note) Coefficients higher than 0.7 were shown as bold fonts, and those higher than 0.3 were italicized. ST, irradiation hours; RF, precipitation; PHY, total
algal concentration; CY, cyanobacteria; BA, diatoms; CHL, chlorophyte
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Q1 FAAS) Foldt JRBAS hehelch. AA 2R ol FEFS BT F UoBE AT YA
AN SEE T8 AT G FAIAY FAF B YRS A A e, el B0 2o

=2

ABAAE HoFA] gon JE ZHae Aole ¢ Aslo g 2831 Stso) Z2Es Agizlo®s 9l
Z57} 3t o) AL, TERFVE 89 ATIS § o BEr) B A% FxRoh A P9 49e
off sl BIITh YERE ECh POl JBAE  olold 4 Yt Zlow wal,
Tzl 2o AAAAZS Kok, o]9le] ARy}
T et e o] ARWAIE RolA ¥ o= 432. FAHE 24
Ko}l Jxf{ 9 Wl 7P Fa3 dFs vAe 2 Aol SRR gk A 23, 2R
SAE Fe0E PUET FEF A et fOlF S ¥R 51 D BAAske] o] Wil ehgon,
o] HHAE A el 2Ae oo A ol HAl =R/ MAG ® 4 ERTY ¥sE dod
A% ks slow e A Seel g 29 gl DAl HA0R Aga) dedl os 1
P vAE oT BUEh HEFY A%l 1 F otk I9EE, 2R WS 5497 walE Zese
T8} o] FIEE Hole 2s AlRlshle te g8 T2 B 7P 7R vEe R etehs 3lo] $83 A
29 ROIFES AUAT Hol BTk WeR 0= BEle] FAY $AE FANAL, ol T4l o)
S2FS} RRE ¢o] ZRAY AT e £ 9 Fa9o] & Hch WAE el e 7)d
3, & 1o Tt WSS rERol visl A=l 2 29l10] 21.2%, 812 17.0%, 2203 11.3%, 8214
YojAl= Aoz e Atk(Tilman et al., 1986). 1 8.4%, 2915 6.1%, £216°] 5.8%= F 70.0%2] A=
HER] Afele FERS AFSe e WA B 2 /e A0 UehdthTable 3)

o7} 7] wiito] the A a4 QIg B 4 2]l 12 NOs-N, TN, CI, SO/ A3 i<
o AHoR A Wl HA, SERE e L= & Holn copst fold 2o A4S Yehis Zow
Table 3. Loadings of principal components rotated by varimax method

PC1 PC2 PC3 PC4 PC5 PC6
NOs;N .884 -.120 -.181 164 -.012 -112
Cl .864 117 .047 119 232 192
N .840 -127 126 -.010 .021 -.246
SO, .609 385 326 -.057 .063 285
RF .101 857 078 -.133 .020 244
ST .107 -.843 -.108 .046 -.158 -.030
DO .026 -.629 -.110 552 221 -322
BA 018 -.603 .027 -.108 -252 259
WT 022 505 .120 -487 .143 481
SD -.128 -.021 -.880 -.061 -.046 -.064
Chla -.160 222 723 .188 -.184 .098
BOD 141 .044 702 .027 064 073
COD -.358 .007 564 -.290 208 -177
EC 138 -.033 545 133 361 474
TP 245 -212 107 811 .043 -.067
CHL .003 .030 .091 751 -.141 .109
pH .039 265 .019 -.058 .833 11
Eh -392 .355 -113 .346 -.598 -.156
CY 126 203 .404 .032 442 -.017
PHY -.067 153 .058 .013 .083 .796
Eigenvalue 4.455 3.580 2.371 1.769 1.276 1.181
Percentage variance explained 21.216 17.046 11.289 8.425 6.076 5.824
Cumulative percentage variance explained 21.216 38.263 49.552 57.977 64.054 69.977

Note) The highest loading values among 6 parameters were shown as bold. Loadings higher than 0.3 were italicized.
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