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The survival of the pedunculate oak in Europe could be threatened due to the upcoming climate change. These changes 
include the emergence of long dry periods changeing the normal amount of rainfall and flooding regimes of large rivers 
which influences the survival of pedunculate oak forests in the future (IPCC 2007). 

Will this changes influence in the same way and have the same impact on the populations of pedunculate oak from the 
northern, middle and southern part of Europe, it is not known. It is anticipated that due to the spatial variability of climate 
change populations from South and South-East Europe (which includes the Republic of Croatia) may face a significantly 
higher risk of extinction than the population of central and northern Europe (Bates et al. 2008; Parry 2007; Lindner et al. 
2010). On the other hand, the trees have the ability to adapt to a certain level of change in environmental conditions in 
their habitat. This ability depends on the phenotypic and genetic diversity as well as on the breadth of the ecological niche 
(Kremer 2010). All this can be experimentally proved and determined with appropriate models, which is also planned to 
be implemented by this project. 

The measurement and comparison of some physiological, morphological and genetic features (assimilation of CO2, transpi-
ration of H2O, development of leaves and shoots, diameter and height increment, analysis of SSR markers, etc.) on plants 
which are experimentally exposed to the same environmental conditions, but belong to different populations, should give 
us the answer to the question: how much is a certain population phenotypically and genetically diverse or how good it is 
adapted to the local environmental conditions? 

The more diverse the measured properties are, the greater is the potential adaptive capacity of a population to environmen-
tal changes. Accordingly, the level of phenotypic diversity determines the potential viability of individual populations af-
fected by climate change. Therefore, this project is designed with the aim to determine and compare each other phenotypic 
and genetic diversity of nine oak populations from Europe (Figure 1). One population is from Estonia, Lithuania, Polish, 
Hungary and Italy, and four populations from Croatia (Koška, Otok, Repaš and Karlovac), (Figure 2). In addition, based 
on the ecological niche modelling, the features of the ecological niche of pedunculate oak in Europe will be determined. 

The results of the project may contribute to a better understanding of adaptation processes in long living trees and provide 
useful information for future silvicultural strategies of pedunculate oak under the conditions of climate change.

Figure 1. Greenhouse in which the established experimen-
tal plot with 2 year old plants. Greenhouse is equipped with 
irrigation system and automatic weather stations which 
are used to simulate drought stress.
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Figure 2. The geographical location of the nine 
original population from which originate 2 year 
old plants that are used for the establishment 
of experimental plot in  greenhouse.


