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Table 1. Environmental variables used for the ecological niche modelling and contribution of each environmental variable to the model.
Figure 4. Ecological niche model for Quercus robur based on 14 environmental variables and 
63 289 presence points. Colour levels of shading from blue (unsuitable habitat) to red (highest 

suitability) represent continuous species’ probability occurence after thresholding.

  The aim of the project is also to relate some phenotypic and genetic diversity traits (CO2 
assimilation and transpiration rates, phenology of leaves and shoots development, diameter and 
height increment, DNA-SSR and SNP marker analysis etc., Fig. 1) of sampled pedunculate oak 
progeny populations with environmental conditions in its habitats of origin. Nine oak populations 
were sempled in Europe. With one population from Estonia, Lithuania, Poland, Hungary and Italy, 
and four populations from Croatia (Koška, Otok, Repaš and Karlovac) Fig. 2. After the sampling a 
pot greenhouse experiment with 395 plants (orginated from these nine  population) was established 
and separated in two main plot treatmants (Control and Drought) Fig. 3.

  This study is a part of a project titled „Phenotypic and Genetic Diversity of Pedunculate Oak (Quercus robur L.) in Europe – FGErobur“, funded by the Republic of 
Croatia and the European Union through the earmarked grants of the European Social Fund (ESF). It primarily focuses on answering the question could the survival of the 
pedunculate oak in Europe be threatened and in which extend by the upcoming climate change? 

   It is predicted that due to the spatial variability of climate change, forest tree populations in southern and south-eastern Europe may face a significantly higher risk of 
extinction than populations in central and northern Europe. Generally, it is known that tree species have certain ability for adaptation to environmental changes. This ability 
depends largely on specie’s genetic diversity as well as on its ecological niche span which have been shaping genetic diversity of a species, at least partially.
  Therefore the ecological niche of pedunculate oak will be analysed to determine the change of niche breadth and its optimum, as well as the realized niche position 
within the available ecological span along the geographical gradient of this species.

Ecological niche model

Occurrence data: 
we collected a total of 237 953 
occurrence points obtained from 
literature, Flora Croatica Database 
(FCD, http://hirc.botanic.hr/fcd), 
European Vegetation Archive (EVA, 
http://euroveg.org/eva-database), 
German Vegetation Reference 
Database (GVRD) (http://www.
botanik.uni-halle.de/geobotanik/
ute_jandt/vegetationsdatenbank_
halle/?lang=en), Global 
Biodiversity Information Facility 
(GBIF) database (www.gbif.org), 
personal communications and 
from our own sampling. Due to 
sufficiently large number of initial 
occurence points, we reduced the 
number of occurrences keeping 
only one point per pixel (63 289).

  Environmental data: We used a set of 14 environmental predictors selected based on the results of 
the variable contributions to the preliminary models created using a large set of variables (putative important 
predictors for trees), as well as based on their ecological relevance, excluding highly correlated ones (Table 
1).

  Modelling method: To develop ecological niche model we applied a maximum entropy 
presence-only modelling method implemented in software Maxent 3.3.3k (Phillips et al. 2006). We 
used “maximum training sensitivity plus specificity” threshold to obtain binary habitat suitability maps 
(Liu & al. 2005) which were visualised in ArcGIS 9.3. 
  Resulting Quercus robur model (average model across 10 crossvalidation runs) is shown in 
Figure 4 and contributions of the environmental variables to the model are shown in Table 1.

  The knowledge of phenotypic and genetic diversity of forest tree species and 
their dependence on local environmental conditions to which populations are currently 
adapted, is extremely important in the context of the expected climate change impact 
on their future survival.

Figure 2. Sampled populations.

Figure 1. Phenotipic and genetic diversity traits measurements at the experiment plot.

Figure 3. Drought and control treatment in the pot greenhouse experiment.
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