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Relationships Between the Development of Cyanobacterial Bloom and the Changes of
Environmental Factors in Lake Daechung. Lee, Jung Joon, Jung Ho Lee*! and Jong Geun
Park (Water Resources Research Institute, KOWACO, Taejon 305-730, Korea and
'Department of Biology Education, Daegu University, Kyungsan 712 -714, Korea)

The study was performed to understand the relationships of cyanobacterial bloom
and environmental factors in Lake Daechung. The samples were collected weekly
from June to October in 2001. The cyanobacterial bloom was divided into the three
phases of the early phase, the middle phase and the late phase by phytoplankton
standing crops. For the early phase, the correlation coefficients between chl-a and
TP, and chl-a and PO4-P were 0.986 and 0.894 respectively. Therefore, phosphorus
was a main environmental factor in the development of cyanobacterial bloom.
Zeu/Zm ratio and chl-a showed negative correlation of r = —0.995. At the late phase,
PO4-P showed the highest relationship (r =0.958), and TP and temperature showed
relatively high relationships (r =0.857 and r =0.813). At the late phase, NHsz-N showed
highly positive relationship (r = 0.921). It was confirmed that PO4-P was the most
important contribution factor for the bloom through the regression analysis on the
environmental factors. As the result, the decrease of Zeu/Zm ratio and the increase
of P concentration influenced cyanobacterial bloom developed rapidly in the early
phase. Also the cyanobacterial bloom was decreased in proportion to decreasing of
NHs-N concentration in the late phase. It was expected that observation of NH3;-N
may be a very useful factor on monitoring of the decreasing situation of the bloom.

Key words : Relationship, cyanobacterial bloom, environmental factors, Lake
Daechung
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Fig. 1. A map showing sampling station in Lake Dae-
chung.
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Table 1. The changes of environmental factors in Lake Daechung during the studying periods.

Growth  Sampling Temp. T-N NH3-N NO3;-N T-P PO,-P TN/TP Zeu/Zm
steps date (°C) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) ratio ratio
6/7 24.8 1.842 0.039 1.740 0.017 0.003 108.35 2.25
The early 6/22 26.3 1.392 0.016 1.340 0.043 0.003 32.37 1.25
phase 6/27 23.7 5.088 0.018 1.012 0.104 0.006 48.92 0.38
713 27.5 1.491 0.017 0.971 0.072 0.004 20.71 1.25
7/9 29.9 1.842 0.075 1.061 0.026 0.003 70.15 0.75
7/16 27.4 2.160 0.036 1.285 0.030 0.006 72.00 0.54
The middle 7/24 29.7 2.880 0.000 1.236 0.060 0.007 48.00 0.25
phase 8/6 32.9 2.208 0.010 0.700 0.057 0.013 34.74 0.75
8/23 30.5 2.208 0.030 0.700 0.031 0.004 71.23 1.25
9/3 28.7 1.488 0.010 0.800 0.016 0.003 93.00 0.13
9/10 27.3 1.488 0.040 0.800 0.018 0.003 82.67 0.20
9/18 26.8 1.968 0.040 0.300 0.024 0.002 82.00 0.19
9/24 25.4 1.200 N.D. 0.700 0.028 0.003 42.86 0.27
The late 10/5 23.0 1.104 N.D. 0.700 0.016 0.002 69.00 -
phase 10/8 22.3 1.056 N.D. 0.700 0.013 0.004 81.23 0.33
10/18 215 1.152 N.D. 0.700 0.020 0.001 57.60 -
10/24 215 1.834 N.D. 0.700 0.018 0.001 101.89 0.29
10/29 19.9 1.872 N.D. 0.700 0.014 0.003 133.71 3.50
o] 3} Wi o] 7hs3t A F=<l 0.3mg/lLE 64 o] el it (Table 1, Fig. 2). o]’ T-Pe] Az dxf
A AFB)she s w ot (Klapper, 1991). NHz-N2] o] WEY o] Z o Fi 74,&0 S EED
94 249 ool AE TA o8tz yEiwten, F Ti} Ao Hgk o Agtecloz zhgsim, o)g} 7
TAE= 7Y Z2%2] 0.075mg/Lo] gt} (Table 1, Fig. 2). 9 2 YAz 39 AdAAER L] T- P-/] ZQ05E o
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e
T-P 3x= 69 27¢ 0.105mg/Ly] 3] =2 4%
2 HQAE Yehlls 5 97 0036 mgiLE A A7)
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Fig. 2. The changes of environmental factors in Lake Daechung during the studying periods.
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1096), ¢ 3-3-0] =l A 5x ] TN/TP u]7} 4061 A
1607}x]12] W le] ¢lok:= Kim et al. (1997)3% 7 5
(1997)°] w19} LA Adteleth o]Hdt | HA
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0.65= }eEltT) (Table 1, Fig. 2). Yuld oz 7
7h 1 elshe viehd o), ) AEEY
Al Agol Aghe WA FHo] A% &
doj}A =)o (Kent et al., 2002), 19} 7+
A 2e xA-o] 7153 Microcystis 59 &
g g=Ae sl Aoz BauEx 9o (Henderson-
Seller and Markland, 1987). ¥ XAl M= AA] =257
s3te) MY 278 At 79 9URE 2AL &
7% 109 299714 Zeu/zm2] B 1 o] 3tE vEhytc)
(Table 1, Fig. 2).
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Fig. 3. The changes of phytoplankton standing crops and
chl-a concentration in Lake Daechung during the
studying periods.
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Fig. 4. Correlation coefficients between chl-a and envi-
ronmental factors in Lake Daechung during the
studying periods (A: the early phase, B: the middle
phase, C: the late phase).
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