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Seasonal Variations of Environmental Factors and Distribution of Anabaena cylindrica
Growth-Inhibiting Bacteria in the Lower Daechung Reservoir. Kim, Chul-Ho* and Jung-Ho
Lee! (Department of Microbiological Engineering, College of Sciences & Engineering, Chinju
National University, Chinju, Kyungnam 660-758, and 'Department of Biology Education,
College of Education, Taegu University, Kyungsan, Kyungpook 712-714, Korea)

The authors surveyed the seasonal variations of environmental factors, the distri-
butions of heterotrophic bacteria and Anabaena cylindrica growth-inhibiting
bacteria at each water layer in Daechung Reservoir to verify the role of bacteria
during the extinction of bloom. Average water depth at site 1, 2, and 3 were 25.5m,
15.0 m and 12.3 m, respectively. Water temperature showed a typical pattern
seasonally. The variation of DO was relatively inverse proportional to that of water
temperature, although it was irregular during summer time. DO decreased
gradually to early May, fluctuated sharply after then, and followed by gradual
increasement after middle of September. This variation pattern was notable at
surface layer. There was remarkable difference in DO concentraion between surface
layer and the other water layers during the period in which DO irregulary varied.
The variation range of chlorophyll-a concentraion at surface layer in summer time
was broad, and it was relatively high when DO was high. The population size of
heterotrophic bacteria was high from Spring to Autumn, and declined after
September when the water temperature droped rapidly. Especially this variation
pattern was prominent at the surface layer. Bacteria that inhibit the growth of A.
cylindrica was almost not detected by June, and its distribution increased in July.
Afterward, it showed different variation pattern between each site. The distribution
of A. cylindrica growth-inhibiting bacteria was higher at the middle and bottom
layer than the surface layer in July and October, when it was larger at all sites for
the study period. This result suggests that the antagonistic bacteria exhibit higher
activity when host activity drops. These results also suggest that natural water bac-
teria control the distirbution of cyanobacteria, especially its activity as controller is
remarkable when cyanobacterial growth declines.

Key words : Heterotrophic bacteria, Environmental factors, Anabaena cylindrica,
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Fig. 1. A map showing the sampling sites in Daechung
Reservoir.
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Fig. 2. Seasonal variation of the water depth in Dae-
chung Reservoir. &, Site 1; m, Site 2; A, Site 3.
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Fig. 3. Seasonal variation of water temperature in Dae-
chung Reservoir. A, Site 1; B, Site 2; C, Site 3.
&, Surface; m, Middle; A, Bottom.
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Table 1. Some cardinal values of environmental factors in Daechung Reservoir.
Depth (M) Ater temp. (°C) DO (mg/l) Chl-a (mg/m3)
i a b
Site Factor® | Value Layer Factor (mDn?/tgd) Value (mDrg}gd) Value (mDrr?/tgd) Value
Max 07/30 31.0 07/09 12.8 08/18 42.4
Max 31.0 Sur Min 02/23 51 09/29 4.5 11/28 1.6
Ave 20.1 9.6 11.0
SD 7.1 2.3 9.4
Min 19.0 Max 08/05 23.7 02/23 12.0
1 Mid Min 02/23 4.9 08/21 2.9
Ave 15.7 7.4
Ave 25.5 SD 6.1 25
Max 08/05 22.1 02/23 11.7
Bot Min 03/03 45 10/02 0.5
SD 2.8 Ave 13.9 6.9
SD 6.6 2.9
Max 07/30 30.9 07/30 13.2 08/13 38.8
Max 22.0 Sur Min 02/23 5.4 09/29 6.2 03/16 0.9
Ave 19.9 9.7 10.1
SD 75 19 9.2
Min 7.0 Max 08/13 25.8 02/23 12.2
2 Mid Min 02/23 5.3 08/28 2.0
Ave 17.0 8.4
Ave 15.0 SD 6.4 2.6
Max 08/13, 25 233 02/23 12.0
Bot Min 02/23 5.3 08/28 1.0
SD 3.7 Ave 154 7.0
SD 6.1 3.0
Max 08/21 28.9 07/30 15.8 08/13 131.8
Max 17.0 Sur Min 02/23 55 09/18 6.2 03/16 1.0
Ave 20.0 9.6 15.1
SD 7.4 1.7 21.2
Min 5.0 Max 08/05 27.6 02/23 121
3 Mid Min 02/23 5.4 08/28 3.0
Ave 17.6 8.3
Ave 12.3 SD 6.5 2.3
Max 08/05 24.8 02/23 12.0
Bot Min 02/23 5.3 08/25 0.3
SD 3.3 Ave 16.1 7.4
SD 6.0 3.0

a Sur, Surface; Mid, Middle; Bot, Bottom.

b Max, Maximum; Min, Minimum; Ave, Average; SD, Standard Deviation.

1,500.0 x 103 CFUs/ml, 3,450.0 X 103 CFUs/ml % 636.0
X 103 CFUs/mI®] H37}e 7]=23lgjom, 1296 = 7+
7z} 0.1x 103 CFUs/ml, 0.5 103 CFUs/ml % 0.4 x 103
CFUs/ml®] A& Bdoh 2353 5 k52 5
g A dHFHS 47 168.8 X102 CFUs/

ml, 431.5 X 103 CFUs/ml % 161.6 X 103 CFUs/mI$] 1, &
FH 2= Z+7 444.1 %103 CFUs/mI, 1,008.7 x 103
CFUs/ml % 186.2 X 103 CFUs/mls]t}.
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Fig. 4. Seasonal variation of Dissolved oxygen (DO) in
Daechung Reservoir. A, Site 1; B, Site 2; C, Site 3.
&, Surface; =, Middle; A, Bottom.
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Fig. 5. Seasonal variation of chlorophyll-a concentration
in Daechung Reservoir. &, Site 1; m, Site 2; A,
Site 3.
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Fig. 6. Seasonal variation of heterotrophic bacterial popu-
lation size in Daechung Reservoir. A, Site 1; B,
Site 2; C, Site 3. &, Surface; m, Middle; A, Bot-
tom.
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Fig. 7. Seasonal variation of the number of bacteria that
inhibit the growth of Anabaena cylindrica in Dae-
chung Reservoir. A, Site 1; B, Site 2; C, Site 3.
&, Surface; m, Middle; A, Bottom.
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