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Abstract 
 

A large share of the world’s rivers is affected by human activities and 
pollution. Freshwater microorganisms (bacteria, algae, fungi) are vital for nutrient 
cycling and primary production but can be altered by chemical pollution at cellular 
and community levels, sometimes leading to acclimation or adaptation. The rapid 
rise of antibiotic resistance in pathogenic bacteria is a major global health concern, 
and river sediments can act as reservoirs where resistance genes persist and spread. 

The four papers in this thesis investigate how freshwater microorganisms 
respond and acclimate to pesticides at both cellular and community levels and 
explore the presence and characteristics of ARGs in a high-flow Scandinavian river. 
My results showed that the green alga Raphidocelis subcapitata acclimated within four 
weeks to environmentally relevant levels of diflufenican, while showing fitness 
trade-offs. Aquatic biofilms exposed to tebuconazole exhibited reduced fungal 
biomass, altered community composition, and partly degraded the fungicide into 
unknown transformation products. In agricultural streams, periphyton displayed 
reduced algal richness and compositional shifts, with green algae declining and 
opportunistic cyanobacteria increasing under higher pesticide pressure. Finally, the 
sediment resistome of the Göta Älv river revealed an accumulation of antimicrobial 
resistance genes downstream of wastewater effluents, with distinct resistome and 
taxonomic profiles compared to upstream sites. 

Overall, this thesis investigates how human activities influence freshwater 
microorganisms using high-throughput molecular methods. The studies reveal 
molecular mechanisms, cellular responses, community shifts, and ecologically or 
clinically relevant genes in freshwater microbial communities resulting from 
pesticide exposure as well as agricultural and urban activities. 
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