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Effects of Sediment Harvesting on Bacterial
Community Structure
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Abstract -~ The dynamics of bacterial populations belonging to a - § - Y-subclass protecbacteria,
Cytophaga-Flavobacterium (CF) group and sulfate reducing bacteria (SRB) in water column of the
middle reaches of Nakdong River depending on sediment harvesting were analyzed by fluorescent
in situ hybridization (FISH) at sediment harvesting site (near the Seongju bridge) and non-
sediment harvesting site (near the Gumi bridge). In addition, some physico-chemical parameters
such as temperature, pH, chl-a and electrical conductivity were measured. Regarding the number
of total cell counts, cells stained by DAPI, there were no substantial quantitative differences
between both sites, but those fluctuation at sediment harvesting site was greater. And also the
ratios of CFgroup and SRB to total cell counts tend to increase at sediment harvesting site with
higher chl-a, maybe due to the resuspension of sediment into water column. But the total
proportion of all determined bacterial populations to total cell counts were greater at non-
sediment harvesting site, compared with those at sediment harvesting site. Since the detectibility
of bacteria by FISH depends on their metabolic activity, those lower proportion at the sediment
harvesting site implies that sediment harvesting may lead to malfunction of those bacteria respect
to nutrient recycling and subsequently negative effects on microbial food web.
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Fig. 1. A map showing the sampling sites in the middle reaches of
the Nakdong River.
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Table 1. Sequences, target sites, and specificities of rRNA-targeted oligonucleotide probes used for fluorescent in situ hybridization

Target site

Probe Probe sequence (E. coli rRNA Target organisms FOI‘IE](%TIC‘& Reference
positions)
ALF1b 5'-CgTTCgYTCTgAgCCAG-3' 16S (19-35) a-subclass of proteobacteria 20 Manz et al. 1992
BET42a 5"-gCCTTCCCACTTCgTTT-3' 23S (1027-1043) [3-subclass of proteobacteria 35 Manz et al. 1992
GAM42a  5'-gCCTTCCCACATCgTTT-3 238 (1027-1043) y-subclass of proteobacteria 35 Manz et al. 1992
CF319a 5'-TggTCCgTGTCTCATAC-3" 168 (319-336) Cytophaga-Flavobacterium group 15 Wagner et al. 1996
SRB385 5'-CggCgTCgCTgCgTCAgg-3’ 16S (385-402) Sulfate-reducing bacteria 35 Ramsing et al. 1996
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Table 2. Physico-chemical factors at Gumi and Seongju in the
middle reaches of the Nakdong River

Sampling site

Month Parameters —_———
Gumi  Seongju

Temp. (°C) 24 22

Jul. 04 EC (us cm™') 182 220
(Before heavy pH (us cm™) 9.0 8.9
rainfall) DO (mgL™") 9.5 9.8
Chl-a (mg m?) 303 65.8

Temp. (°C) 29 30

Aug. 04 EC (us cm™!) 195 193
(After heavy pH (us cm™!) 6.6 6.8
rainfall) DO (mg L) 72 7.4
Chl-a (mg m™%) 51.1 54.7

Temp. (°C) 9.3 12

Nov. 04 EC (us cm™") 265 284
(During sediment pH (us cm™) 7.7 7.8
harvesting) DO (mg L) 11.0 9.5
Chl-a (mg m™3) 15.8 20.3
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Fig. 2. Variation of total cell counts (=total counts) stained with
DAPI at Gumi, where sediment was not removed and
Seongju, where sediment was taken artificially.
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Fig. 3. Dynamics of eubacterial groups bacteria detected by group-
specific fluorescent probes to total counts (%) at both sites.
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Fig. 4. Proportion of sulfate reducing bacteria detected by specific
fluorescent probes SRB365 to total bacteria (%) at Gumi,
where sediment was not removed and Seongju, where
sediment was taken artificially.
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