
Abstract: 

 

Understanding the ability of species to respond to climate change is essential for prediction of 

their future distribution. When migration is not adequate, reaction via phenotypic plasticity 

and/or genetic/epigenetic adaptation is necessary. The main aim of this study is to determine 

mechanisms of response to climate change in dominant grass species Festuca rubra. The study 

used reciprocal transplant experiment with growth chambers simulating different climatic 

conditions. Original localities in western Norway represent factorially crossed gradients of 

temperatures and precipitations, thus it was possible to study the effect of temperature and 

moisture separately as well as combined. 

In first part of the experiment, plastic responses were separated from genetic 

differentiation. To do this, plants with different genotypes from original localities were 

transplanted to growth chambers set to simulating temperature and moisture course in the four 

extreme localities (wettest and driest combined with warmest and coldest). After five months, 

ecophysiological photosynthetic-related traits were measured. These traits are important for 

species ability to adapt and maintain high fitness and thus they are essential for plants function. 

Specifically, it was net photosynthetic rate (PN), fluorescence of chlorophyll (parameter φP0), 

osmotic potential, stomatal density, stomatal size and specific leaf area (SLA). 

In the second part of the experiment I determined whether epigenetic differentiation 

could be part of the genetic differentiation using the same genotypes as in the first experiment. 

Half of the plants were treated by demethylation agent 5-azacytidine and half was used as a 

control. Newly grown ramets from these plants grew in two growth chambers set up to cold-

dry and warm-wet original conditions. Traits, where genetic differentiation was detected in the 

first experiment, were measured.  

The study demonstrated that relative effect of phenotypic plasticity and genetic 

differentiations strongly differs between traits and these effects are influenced by temperature, 

moisture and their interactions of origin as well as of cultivation and the effects of these factors 

differs between traits. Epigenetic differentiation was not detected. Therefore, it was suggested 

that the response of Festuca rubra to climate change within ecophysiological traits is driven by 

phenotypic plasticity as well as by genetic differentiation, but not epigenetic differentiation.  

 


