Abstract

The growth and diversity of planktonic bacteria was investigated in the
water column of the Parker River Estuary and Plum Island Sound,
Massachusetts with samples collected along the salinity grachent from
the freshwater Parker River to the coastal ocean. DGGE analyses of 165
rRMNA genes showed persistent bactenial communities in the Parker
River and in the coastal ocean during the summer and fall. In the
estuary, these two communities mixed along the salinity gradient. An
estuarine bactenal community developed at certain times of the year,
but only n intermediate salinity waters, Sequencing of DGGE bands
and environmental clone libraries indicated that these estuarine bacteria
were related to the genera Roseobacter, Thiothrix, and Cytophaga, as
well as to several uncultivated Cytophaga-like organisms. Associated
biological measurements, which included bacterial production, and
chlorophyll-a concentrations, coupled the development of the estuanne
community 1o seasonal changes, The estuarine bacterial community
only appeared in the summer and fall when bactenal community
doubling time was short, estuarine residence time was long, and
phytoplankton bloomed in the low salimity region of the estuary.
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Methods

DGGE gel, Septernber 28, 2000

Denaturing Gradient Gel Electrophoresis (DEGE) Each band represents an organism of group of
nrnan}n'r: from the original sample
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Gel aralysis procediins:
1. idankity and align bands:
2 Seore bands as present or absent in each lane = binary dataset
3. Create distance matrs [ Dice)
4. Muliidimensional scaling cluster analyss
Sequencing CEE Bands DGGE bands saquenced
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(Crump el al., 1968, Crump el al., 2003)

Phytoplankton and Nitrate

Byron C. Crump!, Charles S. HopkinsonZ, Mitchell L. Sogin3, John E. Hobbie?2 2 The Ecosystems Center, Marine Biological Laboratory, Woods Hole, M4, USA

3. The Josephine Bay Paul Center for Comparative Molecular Biology and Evolution, Marine Biological Laboratory, Woods Hole, MA, USA

Bacterioplankton Community Composition
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Mukidimensional scalng diagrams {with stress values) of Dice distance matrices calcuaied from
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DGGE barding pattems. Salinity of samples is indicabed.

1. Balid eymbals represent

real DGGE banding pattems.
2. Dpan symbols represant artificlal banding pattems from which ashuaring bands ware remead,
3. Symbals representing unfiliered waber sarmples are cannected with colored nes.

4, Symipols represanting 1 micron screened samples are althar the closest symbals to the

unfitered samples or are connected {o the unfilered samples with a line.
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3. Residence time of

water was longer than
10 days in the upper

estuary in summer and

fall, but was never
greater than 4 days in
the spring,
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* Calculatad from a one-dimersicnal, intertidal, advection-
dispersion hydradynamic model developed far the Plum Iskand

Sound (valing and Hophirson, 1958)

Bacterial Production and Doubling Time

2. Bactenoplankton
communities mix
along the salinity
gradient.

3. Unique estuarine
bactenoplankton
community is
evident in summer
and fall, but not in
SPring.

4. Almost no difference

between filtered and
unfiltered banding

pattemns,

Beta- and Gamma- Proteobacteria
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Conclusions

Estuarine bacterioplankton is composed of marine, estuarine,
and freshwater organisms

Residence time and bacterial doubling time influence the
development of a unique estuarine community

Estuarine community develops in association with
phytoplankton blooms and/or with inputs of marsh-derived
organic matter

Estuarine bacterial community appears to be persistent
throughout the summer




