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Why genetic modelling? 
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climate niches - local vs whole 
distribution 

Schueler, et al. 2014, GCB 
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Example 1. Genetic adaptation of a model 
parameter related to stomatal conductance 
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Example 2. Adaptive response of 
critical state of chilling 
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Consequences of adaptive response 
on stem volume increment - beech 
No adaptation With adaptation 
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Consequences of adaptive response 
on stem volume increment – N.spruce 

No adaptation With adaptation 
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Consequences of adaptive response 
on genetic diversity - conductance 

of stomatal conductance parameter for European beech  

selection  pressure 

genetic diversity 
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Consequences of adaptive response 
on genetic diversity - phenology 

of phenology parameter for European beech  
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in silico provenance trial – Ex.1  
difference in stem volume increment with local provenance 
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in silico provenance trial – Ex.2  
difference in stem volume increment with local provenance 
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Genetic information for management: simulated 
impact management on adaptive capacity 

ge
ne

tic
 d

iv
er

si
ty

 f
or

 
ph

en
ol

og
y 

temperature increase 

conversion 
shelter wood 
no manage-
ment 

  0               3             6   

forest 
management 
system: 



Studying Tree Responses to extreme Events: a SynthesiS 

TOPIC 4: FROM TREE TO FOREST 

COST is supported by the 
EU Framework Programme  
Horizon 2020 www.stress-cost.eu 

simulated impact of  
management on rate of adaptation 
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Conclusions (1/2) 
Genetic processes are important to take into 
account in climate change impact assessment: 

• adaptive differences across distribution of tree 
species, local responses may differ from global 
responses 

• selection intensity differs along environmental 
gradients, and differs between parameters / 
eco-physiological processes 
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Conclusions (2/2) 
Research needs: 

• rates of adaptation vs environmental 
change 

• genetic base of: adaptation – plasticity - 
acclimation 

• assess functional – adaptive- diversity 
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