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Aquatic ecosystems worldwide are suffering from many threats which affect their 

biodiversity as well as water quality. One of these stressors that has been greatly discussed 

in the last two decades is excess of nutrients in freshwater and marine ecosystems. 

Similarly to many other stressors, the causes of nutrient excess may be purely 

anthropogenic, but climate change can also play a role. The effects of nutrient excess for 

the biodiversity or the ecosystem as a whole may be easy to identify, e.g. algal blooms in 

lakes and increase in fish mortality. However, there are many other microscopic organisms 

in these waters that play central roles as degraders while being largely invisible. For 

example, bacteria are of great importance for the large scale elemental cycles and overall 

functioning of most natural ecosystems, and this also includes the ecology and 

maintenance of freshwater resources. Therefore, it is important to understand how these 

organisms react to such environmental changes. 

 

I investigated how increased nutrient levels influenced freshwater bacterial communities 

and their potential to degrade the globally abundant biopolymer chitin. Chitin is 

widespread in many of the major biomes on earth and is being produced and used as 

structural material by several organisms, including plants, fungi and animals. To assess the 

effects of nutrient level change on functional subcommunities within the natural 

microbiota, I established a collection of mixed cultures (dilution cultures from the natural 

environment) originating from Lake Erken (Sweden) and an experiment with two nutrient 

conditions, high or low.  

 

I observed that nutrient level affected natural community of freshwater microorganisms, 

i.e. bacterial abundance was higher in high nutrient conditions. However, mixed cultures 

containing cells from an environment with low nutrient concentration grew more than 

cultures from a high one, when using only chitin as a carbon source. Moreover, microbial 

communities originated from high nutrient level inocula, showed higher chitin degradation 

rates than communities from the ones originating from low nutrient conditions. 

Interestingly, bacteria from low and high nutrient conditions were quite constrained in 

bacterial growth response (low variance for the respective treatment) while the growth 

potential in cultures from the lake were much more variable, indicating a higher degree of 

patchiness and subcommunities with variable ability to profit from chitin as a substrate. 

Change in chitin degradation affect both true chitin degraders as well as other dependent 

bacterial species. Changes in community composition in high and low nutrient conditions 

and the consequence for chitin degradation have still to be identified. Chitin is the most 

abundant natural amino polysaccharide and thus has great importance for the carbon and 

nitrogen biogeochemical cycles in the environment. Therefore, further experiments 

analysing chitin degradation by microorganisms under contrasting nutrient regimes and 

other environmental pressures should be carried out to better understand biopolymer 

availability in future environmental change scenarios. 

 


