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The importance of biodiversity for keeping ecosystem functioning has attracted a lot of 
attention since the increasing human activities. When facing external perturbation, ecosystem 
functioning will react in different ways. With higher diversity, ecosystem functioning will 
keep constant, since there is more chance for the ecosystem to have more species that can 
resist the perturbation; or there is more chance to have species that can be the backups to the 
lost species. This is called the insurance hypothesis of biodiversity and ecosystem functioning 
relationship (BEF relationship). Most studies on BEF relationships were manipulations in 
terrestrial ecosystems, whereas not so much attention has been put into aquatic ecosystems. 
However, aquatic ecosystems are of particular interest as they represent a large proportion of 
ecosystem types on Earth, and they offer the advantages of being easily operated, have short 
generation times and realistic species combinations. So studying aquatic microcosms will 
provide us a better and comprehensive understanding to the BEF relationship. 
 
In natural environments, different habitats are connected by transferring species. Through the 
transferring and competition between the new and original species, new species colonization 
will occur in the local pool. This transfer - or dispersal - of species will have the chance to 
change the local pool composition, and then increase the possibility to change the functioning, 
which is dependent on the dispersal rates.  
 
In this project, we manipulated natural lake water conditions, using a ‘dilution to extinction’ 
approach to obtain a gradient of diversity of the local community. Then different dispersal 
rates were mimicked by transferring different amounts of bacterial cells to the local 
community. Subsequently, we perturbed the local community with lower carbon concentration 
and less bioavailable carbon in the water media. Then we checked the different functioning 
parameters of the bacterial communities, like the abundance, respiration and carbon utilization, 
to investigate the reaction of the bacterial communities to this starvation perturbation.  
 
We found that diversity has a positive effect on ecosystem functioning, and this effect 
interacted with the effect of dispersal. When considering different types of functioning, the 
importance of diversity is increased, because the crucial role of each species is becoming 
unique in a whole ecosystem functioning context. Hence, diversity is of large importance for 
the overall ecosystem functioning.  
 
Degree project in Biology, Master of science (2 years), 2011 
Examensarbete i biologi 45hp till masterexamen, 2011 
Biology Education Centre and Department of Limnology, Uppsala University 
Supervisors: Silke Langenheder and Mercè Berga, Jérôme Comte 
 


