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Abstract

It has been suggested that autochthonous (internally produced) organic carbon
and allochthonous (externally produced) organic carbon are utilized by phylogen-
etically different bacterioplankton. We examined the relationship between the
source of organic matter and the structure and function of lake bacterial
communities. Differences and seasonal changes in bacterial community composi-
tion in two lakes differing in their source of organic matter were followed in
relation to environmental variables. We also performed batch culture experiments
with amendments of various organic substrates, namely fulvic acids, leachates
from algae, and birch and maple leaves. Differences in bacterial community
composition between the lakes, analysed by terminal restriction fragment length
polymorphism, correlated with variables related to the relative loading of
autochthonous and allochthonous carbon (water colour, dissolved organic carbon,
nutrients, and pH). Seasonal changes correlated with temperature, chlorophyll and
dissolved organic carbon in both lakes. The substrate amendments led to
differences in both structure and function, i.e. production, respiration and growth
yield, of the bacterial community. In conclusion, our results suggest that the source
of organic matter influences community composition both within and among
lakes and that there may be a coupling between the structure and function of the
bacterial community.

Introduction

There is growing evidence for the significance of allochtho-
nous organic carbon in sustaining the metabolism of aquatic
bacteria. In many systems, an imbalance of internal primary
production and bacterial production and respiration indi-
cates the importance of allochthonous organic matter to
heterotrophic bacteria (del Giorgio et al., 1997; Karlsson
et al., 2002). Direct analysis of the carbon (C) source by
stable isotope analysis has also demonstrated the impor-
tance of allochthonous C for the production of bacterial
biomass (Coffin & Cifuentes, 1999; Kritzberg et al., 2004).
Nevertheless, there are indications that the bacterial com-
munities in lakes utilize autochthonous dissolved organic
carbon (DOC) preferentially to and also more efficiently
than allochthonous C (Kritzberg et al., 2004, 2005, in press).
The consequence of this can be that, although bacteria
utilize large amounts of terrestrially derived C, this C is only
inefficiently transferred to organisms on higher trophic
levels.

The bacterioplankton is not a homogenous population
with coherent ecology and physiology, and it has been
shown that different groups of bacteria exhibit different
capabilities for utilizing qualitatively different substrates
(Cottrell & Kirchman, 2000). Hence, the composition and
source of the organic matter might influence the composi-
tion of the bacterial community, as a result of differences in
the growth rates of different groups of bacteria on different
substrates. Such differences in community structure could
explain why we observe differential uptake and utilization of
autochthonous and allochthonous C when studying the
processing of C at the level of the total bacterial community.

The application of techniques from molecular biology has
greatly improved our understanding of bacterial commu-
nities in the environment by allowing the identification of
uncultivated bacteria. Particularly interesting are recent
studies that combine molecular techniques and biogeo-
chemistry to explore relationships between bacterial com-
munity structure, function, and the cycling of dissolved
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