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Changes in climatic range

Urucu et al 2023 https://link-springer-com.inrae.idm.oclc.org/article/10.1007/s10342-023-01636-y

Dyderski et al 2025 https://www.sciencedirect.com/science/article/pii/S030147972403490X?via%3Dihub
Suicmez Avci 2023 https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.10606

Temperate european oaks
Q. robur, petraea

Mediterranean - Q. ilex, frainetto

Blue = gain, orange = retraction

Orange = gain, 
blue = retraction

https://link-springer-com.inrae.idm.oclc.org/article/10.1007/s10342-023-01636-y
https://www.sciencedirect.com/science/article/pii/S030147972403490X?via%3Dihub
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.10606


How to get robust oak forests?

Robustness of a forest when facing fluctuating
environment will depend on the tree / species
capacities ….

• Resistance to stress/ perturbation
• Resilience after loss of resistance
• Plasticity in response to change

… and on their management 
• Assisted migration
• Forest practices

Non robust

Robust

Mumby et al 2013 https://www.sciencedirect.com/science/article/pii/S1877343513001838

https://www.sciencedirect.com/science/article/pii/S1877343513001838


Resistance to drought and hydraulic failure

4

P50 water potential inducing 
50% loss of conductivity 

HSM = Ψm – P50 

Hajek et al. 2021
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P50 - water potential inducing 50% of cavitation

Drought resistance

Crétet 2021, Sarrazin 2022, Colombet 
2023, Villalba Malaver 2024, Aurigo 2025

Q. robur, June 2021, 
Charente Limousine, 
France
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T50 - temperature that induces 50% loss of Fv/Fm

Heat resistance

Fauvernier 2023, Netsvetova 2023, Gurrute
Velasco 2024, Villalba Malaver 2024, Aurigo
2025

WALZ fluorometer
Heating plates

2023 heat wave in 
Bordeaux



No trade-off between drought and heat resistance traits



Leaf thickness, anatomical proxy ?



Hydraulic properties seem related to climate at origin

Fontes et al 2021 https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/1365-2435.13964
Han et al 2022 https://academic.oup.com/treephys/article-abstract/42/6/1203/6508702?login=false

Oak species

https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/1365-2435.13964
https://academic.oup.com/treephys/article-abstract/42/6/1203/6508702?login=false


Weak variability at intra-specific Q. petraea

Lobo et al 2018 

MAT = 8-11 °C

MAP = 600-1400 mm



Populations in 
• Ukraine
• France SW / SE
• Turkey
• Italy

WHAT DO WE KNOW ABOUT MARGINAL POPULATIONS 
OF Q. ROBUR?

Dendroecology
• Tree ring width
• Wood anatomy



Дякую
MERCI

THANK YOU

Schizophyllum commune

• Geographic coordinates
• Date
• Tree species if possible 

(or coniferous/broadleaved)
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