KJEE 47(Special issue): 48-56 (2014) Original article
http://dx.doi.org/10.11614/KSL.2014.47(S).048

ISSN: 2288-1115 (Print), 2288-1123 (Online)

1998‘33} 2012‘%]_1.:_9] H].TJ’_

Changes of Phytoplankton Community with Inflow of Sea Water in Gyoungpo Lake; Comparison
between 1998 and 2012. Lee, Eun Joo* and Kyu Song Lee' (Institute of Korean Algaetech, Gangneung
210-793, Korea; 'Department of Biology Gangneung-Wonju National University, Gangneung 210-702,
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Abstract Weekly changes of water environments and phytoplankton community with the salinity gradients
were investigated at Gyoungpo Lake from April to November in 1998 and 2012. Underwater crossam in
Gyoungpo Lake was removed in 2004. Thereafter, average salinity of Gyoungpo lake increased from 7.5 ppt
in 1998 to 20 ppt in 2012. A total of 99 and 80 species of phytoplankton was observed from the sampled in
1998 and 2012, respectively. The number of common species during the 2 separate years was 40. Transparency,
SS, NO;-N concentration and N/P ratio in 2012 were lower than those in 1998. During the period of water
shortage (April, May) of 2012 transparency decreased due to decreased salinity and increased SS and Chl. a.
Correlation coefficients between species and community scores of DCA ordination based on data matrix of the
phytoplankton revealed larger variation among sampling seasons in 1998 than in 2012. The increase of seawater
influx and conversion rates following the removal of the underwater crossbeam might explain such a differential
variation. Gymnodium sp., Peridinium sp., Prorocentrum sp., Nitzschia longissima, Schroederia setigera, Lyngbya
sp., Asterococcus limneticus, Asterococcus superbus and Cyclotella meneghiniana were found to well adapt at
the high salinities in 2012. Comparatively, Asterrionella formosa, Nitzschia frustulum, Chlorella ellipsoidea,
Scenedesmus bijuga and Scenedesmus ellipsoideus were observed at lower salinities in 1998. Two quite con-
trasting phytoplankton communities were found in the two seasons of a year, spring with limited precipitation
and summer, the flood season.
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Fig. 1. Two Maps showing the same sampling site in Gyoungpo Lake (left: 1998 (Lee et al., 2000), right: 2012).
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Table 1. Water quality parameters between 1998 and 2012 in Gyoungpo Lake.

1998 2012
Parameter p value*
N Mean£SD N Mean£SD
Temperature (°C) 32 209+5.0 29 19.9+5.3 0.443
Salinity (ppt) 32 7.5+2.6 29 20.0£5.5 0.000
pH 32 8.43£0.56 29 8.05£0.53 0.009
Transparency (cm) 32 36.8+3.6 7 5294214 0.006
SS(mgL™) 32 53.8+17.0 7 31.4+19.3 0.004
Chl. a(mgL™") 32 34.8+29.9 7 30.3+24.5 0.716
PO,-P(mg L") 32 0.012£0.016 7 0.010£0.006 0.707
NO,-N(mgL™) 32 0.022£0.055 7 0.006 £0.007 0.469
NO;-N(mgL™) 32 0.664+£0.422 7 0.063£0.094 0.001
NH,-N (mg L™") 32 0.045+0.048 7 0.062+0.024 0.376
N/P ratio** 32 292.61+329.6 7 18.6+19.5 0.036
TN (mg L") - - 7 0.957+0.394 -
TP(mgL™) - - 7 0.111£0.052 -
COD (mg L™ - - 7 7.3+2.7 -
Turbidity (mg L™") - - 29 18.8+15.1 -
*p value of the T-test between 1998 and 2012
**N/P ratio:(NO,+NO;+NH,)/PO,
mura et al., 1984; Lee et al., 1987; Heo et al., 1999, 2011; Z 251 199857} A 7|ubet 2 W o) 2 e}
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Fig. 2. Variation of salinity, transparency, SS, NO;-N, PO4-P and N/P ratio from April and November between 1998 and 2012 in Lake

Gyoungpo.
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Table 2. Correlation coefficients between water quality parameters
and community scores of DCA ordination based on data
matrix of the phytoplankton in Gyoungpo Lake.

Parameter AX1 AX2
Julian day 0.157 0.429%
Salinity (ppt) 0.764%%% —-0.027
Temperature (°C) —0.052 0.271
Transparency (cm) 0.544*** —0.118
pH —0.083 —0.002
SS(mgL™) —0.337 0.077
Chl. a(mgL™") 0.037 0.029
PO,-P(mgL™") —0.020 0.069
NO,-N(mgL™) —0.064 —0.174
NO;-N(mg L™ —0.595%% —0.433*
NH,-N(mgL™") 0.113 —-0.070

N/P ratio (mg L™") —0.421% —0.282

significant level *(0.05), **(0.01), ***(0.001)

ARHE YRR NOSN3 39 Ak vehigic.
0129 % %2 DCA 2% AllA w3yl &1, 1998
= A2 DCA 2% Aol 2 wels vepi 3l
L, F2 NOWNo| B 224718 27 ofgol ¥
9 FHeo=z Hzga & 4 vk Gymnodium sp.,

Peridinium sp., Prorocentrum sp., Nitzschia longissima,

rl 8

Schroederia setigera, Lyngbya sp., Asterococcus limne-
ticus, Asterococcus superbus 2 Cyclotella meneghiniana
= DCA 133} 743 o] 4ahe U] 2012429
AEE7t B2 AX5 Al A ASse U F

Table 3. Correlation coefficients between species and community
scores of DCA ordination based on data matrix of the
phytoplankton in Gyoungpo Lake.

Species AX1 AX2

Cryptomonas sp. 0.178 0.432%%*
Gymnodinium sp. 0.451%**  0.042
Peridinium sp. 0.657***  0.180
Prorocentrum sp. 0.688***  (.183
Euglena sp. 0.350* 0.028
Trachelomonas cucurbitiformis —0.290* —0.375%*
Trachelomonas sp. —0.353* 0.163
Aphanocapsa ruvularis —0.323* 0.235

Aphanocapsa sp. 0.304* —0.050
Chroococcus sp. —0.194 —0.227
Lyngbya sp. 0.417%* 0.185
Oscillatoria sp. —0.308* 0.328%*
Achnanthes brevipes —0.034 —0.141
Achnanthes delicatula 0.352%%* 0.106
Achnanthes exigua 0.096 —0.053
Amphora normani —0.048 —0.081
Asterionella formosa —0.400**  —0.430%**
Aulacoseira granulata var. angustissima ~ 0.258 0.050
Ceratoneis arcus —0.251 —0.459%**
Cocconeis placentula 0.307* 0.299
Cyclotella meneghiniana 0.412%*  —0.064
Cymbella graciles —0.226 0.261
Cymbella turgida —0.051 —0.042
Cymbella ventricosa 0.327* 0.035
Fragilaria construens 0.128 —0.355%*
Fragilaria crotonensis 0.302* 0.149
Gomphonema gracile —0.060 0.151
Gomphonema olivaceum —0.245 0.330%*
Gyrosigma acuminata 0.002 0.135
Melosira varians —0.172 —0.448%***
Navicula anglica —0.033 —0.113
Navicula cryptocephala 0.312% —0.067
Navicula placentula 0.303* 0.054
Navicula radiosa —0.225 0.243
Neidium affine 0.268 0.151
Nitzschia frustulum —0.406%*  —0.444%**
Nitzschia longissima 0.863***  (0.085
Rhoicosphenia curvata 0.153 —0.241
Synedra acus 0.048 0.069
Synedra ulna —0.017 —0.051
Synedra ulna var. impressa —0.193 -0.074
Ankistrodesmus falcatus —0.053 0.244
Ankistrodesmus spiralis —0.328* 0.374%%*
Asterococcus limneticus 0.403%%* 0.175
Asterococcus superbus 0.397**  —0.027
Chlamydomonas sp. —0.286* —0.546%*%*
Chlorella ellipsoidea —0.377**%  —0.643%*%*
Dictyosphaerium pulchellum —0.252 0.183
Scenedesmus bijuga —0.397** 0.434%%*
Scenedesmus ellipsoideus —0.360%* 0.349%
Schroederia setigera 0.843***  (0.043
Selenastrum gracile —0.212 —0.145
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Asterrionella formosa, Nitzschia frustulum, Chlorella

ellipsoidea, Scenedesmus bijuga % Scenedesmus ellip-
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Hor JEE7} e 1998 w0 AE 5o Aol 2
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