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Relationship between Phytoplankton Community and Water Quality in Lakes in Jeonnam using SOM.
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Abstract  In this study, we analyzed the relationship between phytoplankton community and physicochemical
factors in 12 lakes located in Jeollanam-do based on the data surveyed from March to November 2014.
Totally, 297 species of phytoplankton were identified including 98 Bacillariophyceae, 148 Chlorophyceae, 23
Cyanophyceae and 28 other phytoplankton taxa. The standing crops ranged from 124 to 59,148 cellsmL ™" and
showed the highest in August with the increase of Cyanophycean cells. The self-organizing map (SOM) was
optimized into 9 X 6 grid and was classified into 5 clusters based on the similarity of environmental factors and
phytoplankton indices. The SOM results showed that phytoplankton communities had positive relationship
with water temperature, SS, DO, BOD, TP and Chl-a, whereas low relationship with pH, TN, NH3-N, NOs-N,
POs-P and Conductivity. In Pearson’s correlation coefficient, relationship between environmental factors and
phytoplankton communities showed similar results with SOM.
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Fig. 1. The study lakes in Jeonnam. 1. Damyang, 2. Jangseong, 3.
Sueo, 4. Sangsa, 5. Juam, 6. Dongbok, 7. Gwangju, 8. Bo-
seong, 9. Naju, 10. Yeongsan, 11. Yeongam and 12. Gumho
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Fig. 2. Spatial and temporal differences in the number of species in
each site during study period.
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Fig. 3. Spatial and temporal differences in the cell numbers in each
site during study period.
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Fig. 4. Variations of the relative abundance in each site during
study period. (a) March, (b) June, (c) August, (d) November
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Fig. 5. The results of self-organizing map based on phytoplankton
Euclidean distance (b).
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significant difference among cluster groups based on Dunn’s multiple comparison test (p <0.05).
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Table 1. Differences of environmental factors according to each cluster defined in SOM (mean = SD). Different alphabets indicate statisti-
cally significant difference among clusters based on Dunn’s multiple comparison test (p<0.05). W.T.: water temperature, SS: sus-

pended solids, TN: total nitrogen, TP: total phosphorus, Cond.: conductivity, Chl-a: Chlorophyll-a

Cluster

1 2 3 4 5
W.T. 13.58 (+6.87)° 2023 (£5.72)" 1437 (£7.03)° 1747 (£6.94)™ 1728 (£7.11)™
pH 7.73 (£0.66) 7.86(+0.68) 7.72(+0.56) 8.00 (+0.60) 7.99 (£0.65)
DO 9.67(£2.62)" 8.05(£2.36)" 10.25 (£2.29)" 9.16(+1.82)" 920 (+2.16)"
BOD 1.00(£0.66) 1.80 (£0.99)" 1.11(£0.71)° 1.86 (£0.99)® 1.66(+1.01)™
SS 634 (£6.55)" 946 (+10.03)" 402(+5.58)" 10.69 (£17.91)™ 7.19(+6.12)"
TN 1.355(£0.501) 1410 (£0.647) 1.355 (£0.900) 1.831(£0.968) 1.237(£0.512)
NH;-N 0.058 (£0.060) 0.135 (£0.140) 0.104 (£0.232) 0.204 (£0.198) 0.189 (£0.426)
NOs-N 0.910(£0.355) 0.784 (£0.600) 0.907 (£0.652) 1.120 (£0.757) 0.539 (£0.343)
TP 0.021(£0.012)° 0.039 (£0.026)" 0.022(£0.012) 0.026 (£0.017)™ 0.049 (£0.068)™
PO4-P 0.007 (£0.008) 0.014(£0.021) 0.007 (£0.007) 0.008 (£0.010) 0.027 (£0.069)
Cond. 76372 (£1134.64) 550.90 (£953.98) 177.68 (£278.15) 41333 (+759.27) 1246.33 (+£1328.23)
Chl-a 5.06(£431)° 18.26 (£20.19)* 5.58(£4.26)° 11.62(£11.13)* 1095 (+11.17)®

Table 2. Pearson’s correlation coefficients between phytoplankton indices and environmental factors. Bacillario.: Bacillariophyceae,
Chloro.: Chlorophyceae, Cyano.: Cyanophyceae, W.T.: water temperature, SS: suspended solids, TN: total nitrogen, TP: total

phosphorus, Cond.: conductivity, Chl-a: Chlorophyll-a

Number of Species Cell Numbers

Bacillario. ~ Chloro. Cyano. Others Total Bacillario. ~ Chloro. Cyano. Others Total
W.T. -0.331%* 0.256%* 0.363%* 0.304%* 0.131 —0.248%** 0.321%* 0.377%* 0.203* 0.236*
pH -0.119 -0.016 0.115 -0.029 —-0.046 —-0.165 -0.036 0.074 0.052 -0.035
DO 0.373**  -0.192*  -0.380** -0.186*  —0.046 0.180 —-0.268%% —-0411%* -0.126 —0.288%*
BOD 0.007 0.233* 0.416%* 0.090 0.241%  -0.076 0.186* 0.362%%* 0.095 0.151
SS —-0.203* 0.264%* 0.397%*  -0.043 0.125 —0.286%* 0.241* 0.327¥*  —-0.075 0.043
TN —0.289%* 0.066 0.034 —-0.007 -0.120 —0.323%* 0.075 0.044 -0.131 -0.166
NH3;-N  -0.039 0.101 0.137 -0.015 0.056 —-0.130 0.057 0.098 0.002 -0.056
NO;-N  -0.197* -0.012 -0.191* 0.063 -0.163 -0.178 —-0.002 —-0.147 -0.083 —0.257%*
TP —-0.140 0.212% 0.373%%  —0.048 0.144 —0.242% 0.191* 0.281%%  —-0.056 0.123
POsP  -0.039 0.170 0.233*  -0.105 0.117 -0.172 0.124 0.141 —-0.100 —-0.009
Cond. -0.341%* —-0.082 0.213*  —-0341%% -0278%* -0.513** -0.032 0.194%*  -0.326%* —-0.189*
Chl-a  -0.090 0.339%* 0.463%* 0.236% 0.325%*%  —=0.060 0.316%* 0.423%%* 0.232% 0.323%#%*

*: p<0.05,**: p<0.01
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