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Abstract 
Climate change is expected to increase the precipitation ~30% in higher latitudes during the next 

century, increasing the land runoff via rivers to aquatic ecosystems. The Baltic Sea will receive higher 

river discharges, accompanied by larger input of allochthonous dissolved organic matter (DOM) from 

terrestrial ecosystems. The salinity will decrease due to freshwater dilution. The allochthonous DOM 

constitute a potential growth substrate for microscopic bacterioplankton and phytoplankton, which 

together make up the basal trophic level in the sea. The aim of my thesis is to elucidate the bacterial 

processing of allochthonous DOM and to evaluate possible consequences of increased runoff on the 

basal level of the food web in the Baltic Sea. I performed field studies, microcosm experiments and a 

theoretical modeling study.  

Results from the field studies showed that allochthonous DOM input via river load promotes the 

heterotrophic bacterial production and influences the bacterial community composition in the 

northern Baltic Sea. In a northerly estuary ~60% of bacterial production was estimated to be 

sustained by terrestrial sources, and allochthonous DOM was a strong structuring factor for the 

bacterial community composition. Network analysis showed that during spring the diversity and the 

interactions between the bacteria were relatively low, while later during summer other environmental 

factors regulate the community, allowing a higher diversity and more interactions between different 

bacterial groups. The influence of the river inflow on the bacterial community allowed “generalists” 

bacteria to be more abundant than “specialists” bacteria.     

Results from a transplantation experiment, where bacteria were transplanted from the northern 

Baltic Sea to the seawater from the southern Baltic Sea and vice versa, showed that salinity, as well as 

the DOM composition affect the bacterial community composition and their enzymatic activity. The 

results showed that α-proteobacteria in general were favoured by high salinity, β-proteobacteria by 

low salinity and terrestrial DOM compounds and γ-proteobacteria by the enclosure itself. However, 

effects on the community composition and enzymatic activity were not consistent when the bacterial 

community was retransplanted, indicating a functional redundancy of the bacterial communities.   

Results of ecosystem modeling showed that climate change is likely to have quite different effect on 

the north and the south of the Baltic Sea. In the south, higher temperature and internal nutrient load 

will increase the cyanobacterial blooms and expand the anoxic or suboxic areas. In the north, climate 

induced increase in riverine inputs of allochthonous DOM is likely to promote bacterioplankton 

production, while phytoplankton primary production will be hampered due to increased light 

attenuation in the water. This, in turn, can decrease the production at higher trophic levels, since 

bacteria-based food webs in general are less efficient than food webs based on phytoplankton. 

However, complex environmental influences on the bacterial community structure and the large 

redundancy of metabolic functions limit the possibility of predicting how the bacterial community 

composition will change under climate change disturbances. 
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