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Local adaptation, population differentiation and within-population diversity

➢ Genetic diversity is the fuel for adaptive 

evolution. It enables selection acting and 

ultimately leading to better adaptation to the 

local environment 

➢ While differentiation between populations 

(provenances) is the fingerprint of past 

evolution, within-population diversity is the 

base for future adaptation, key for future 

resilience under climate change.
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How do we evaluate population differentiation (and/or within-population diversity)?

➢ Molecular tools: DNA sequencing, association with adaptive 

phenotypic variation

➢ Fast and (relatively) cheap approach, but still with great knowledge gaps in species 

with huge and complex genomes.

➢ Traceability, molecular barcoding (fast progress in last decade)

Replicated common gardens also anable
asessing phenotypic plasticity (sensu lato)

among trial sites

➢ Phenotyping in genetic trials: replicated common 

     gardens (provenance tests) in contrasted environments

➢ Slow and costly approach, but highly “robust” information.



Percent differentiation of survival of the best provenance compared to the worst (blue bar) and to 

the trial site average (red bar), per trial site and species.

Chambel, R., del Caño, F., Ballesteros, E., Pulido, R., Auñón, F., Barba, D., Climent, J., Notivol, E., & Alia, R. (2024). 

Foresta, 89, 32–37. 

How different can provenances be when assessed in genetic trials?



Strategies for provenance choice (seed sourcing) considering climate change 

scenarios based in climate similarity and provenance testing
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Deployment recommendations based on climate 

homologation

Alía, R., Notivol, E., Climent, J., Pérez, F., Barba, D., Majada, J., & del 

Barrio, J. M. G. (2022). PLoS ONE, 17(12 December), 1–16. 

Notivol, E., Santos-del-Blanco, L., Chambel, R., Climent, J., & Alía, R. (2020). 

Forests, 11(11), 1222. 

Deployment recommendations 

based on actual performance 

in trial sites improved those 

based on predicted climate 

similarity in Scots pine.
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Control system for Forest reproductive Materials (RD 289/03): Ensuring Traceability + Genetic Diversity

Admission and publication (BOE):
Inclusion in National Catalogue of 
BMs



Current status of the National Catalogue of Basic Materials

Identified (min.requ.) Selected Qualified Controlled Total

No. Area (Ha) No. Area (Ha) No. Area (Ha) No. Area (Ha) No. Area (Ha)

Seed sources 8.022 5.797.156,6 8.022 5.797.156,6

Stands 61 11.096,0 394 19.156,9 455 30.252,9

Seed Orchards 27 62,1 5 32,4 32 94,5

Family progenitors 12 12 Negligible

Clones 61 46 107 --

Clone Mixtures 0 --

Total 8.083 5.808.252,6 394 19.156,9 100 62,1 51 32,4 8.628 5.827.504,0

While formerly focused in wood production, 
most current, active breeding programs are 
targeting adaptation, particularly tolerance or 
resistance to biotic challenges (except for 
“noble” wood broadleaves: Prunus, Juglans, 
Fraxinus, etc.) 



¡MUCHAS GRACIAS!
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