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Effects of Freshwater Red Tide by Peridinium bipes on
Microbial Loop in the Water Column of Soyang Reservoir
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Department of Microbiology, College of Natural Sciences, Seoul National University,
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ABSTRACT: Effects of freshwater red tide of Peridinium bipes (dinoflagellate) in August of
1991 on the carbon flux through the microbial loop were studied in Soyang Reservoir.
Chlorophyll a and primary production, bacterial production in red tide area were 22, 18 and
400 times higher, respectively, than other sites. Phytoplankton biomass comprised 97% and
20% of food source of zooplankton grazing within and without red tide, respectively. The percent
bacterial production supported by phytoplankton exudate was 14% within red tide and >100%
without red tide. In laboratory experiments, more than 85% organic carbon of Peridinium
biomass was released or degraded by heterotrophic bacteria within 14 days. As results of red
tide of Peridinium with sudden influx of organic carbon in water column, the main food source
of zooplankton and dependency of bacteria on phytoplankton exudate were changed. Therefore,
the relative importance of microbial loop to grazing food web was changed.
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Fig. 1. Map of sampling sites in Soyang Reservoir.
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Fig. 2. Vanation of chlorophyll a in surface water of

Soygan Reservoir, on Aug. 14, 1997.
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Fig. 4. Distribution of heterotrophic bacteria in Soyang
Reservoir on Aug. 14, 19917.
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Fig. 8. Zooplankton grazing on phytoplakton and
bacteria in surface water of Soyang Reservoir
on Aug. 14, 1991.
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A, Red Tide Area (Site 2)

Primary Production Grazing

16,17 =i PHYTOPLANKTON Z00PLANKTON
ng-C/m3/hr Biomass 5946 mg-C/m’ |15, 76mg-C/md/hr
(100%) (97.5%)
Exudation | 7,02 mg-C/a%/hr Grazing |0.64mg-C/m?/hr
(43.4%) (1.6%)*
Uptake
LEXUD__E_J———— BACTERIA
5.51 mg-C/m3/hr |Biomass 39,98 mg-C/m?
poc (34.1%) T
Secondary Production l

39.99 wg-C/ud/hr
(247%)

*, Proportion to bacterial secondary production: other percentage values are
proportion to primary production,

B. Area without Red Tide (Site 6)

Primary Production Grazing

. PHYTOPLANKTON ZOOPLANKTON
ng-C/n/hr Biomass 271 mg-C/m® (0,06 mg-C/m?/hr
(100X ) (5.6%)
Exudation | 0.56 mg-C/m3/hr Grazing [0.26 mg-C/m}/hr
(52.3%) (66.7%)*
Uptake
LEI\EAI—E—_J-———— BACTERIA
0.32 mg-C/m3/hr |Biomass 32.63 ag-C/m?
Dpoc (30.0%)
Secondary Production I

0.39 mg-C/ad/hr
(36.4%)

#, Proportion to bacterial secondary production: other percentage values are
proportion to primary production,

Fig. 11. Carbon flow through microbial communities
in surface water of Soyang Reservoir, on Aug.
14, 1991 (A:Red tide area, St. 2 B: Area
without red tide, St.6).
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Fig. 12. Variation of DO, BOD, and COD in surface
water of Soyang Reservoir, on Aug. 14, 19917.
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