
Wider is better: 
When genetic diversity is key for 
forests' adaptation to changing 

environments

Aurore DESGROUX, INRAE (France)

Session: How to improve biodiversity monitoring and conservation using DNA technologies, 
from genes to communities



Genetic diversity in forest trees
Why is it important?

6th september 2021 Within species genetic diversity: Focus on forest trees - Aurore DESGROUX - Marseille 2

Between species diversity

Among species diversity

Visible or invisible

Within stand
Between stands

Gene 

flow



Genetic diversity in forest trees
Why is it important?

6th september 2021 Within species genetic diversity: Focus on forest trees - Aurore DESGROUX - Marseille 3

Between species diversity

Among species diversity

Visible or invisible

Within stand
Between stands

Gene 

flow

Natural 

selection

Species’ 

survival

Resilient forest ecosytems

New populations



Genetic diversity in forest trees
How can we help conserving it?

Dynamic in situ conservation 
Managed protected areas

Preserved suitable conditions for 
natural regeneration

Guaranteed sufficient genetic
diversity

Submitted to evolution and 
adaptation => dynamic

Used in priority

Static ex situ conservation
Dedicated collections

Representative of natural
genetic diversity at a given time

Preserved clones in edges or 
cryobanks

Not submitted to evolution and 
adaptation => static

Used when dynamic is not 
possible
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But how to choose what to conserve?
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In situ populations

And now, do I still look so fragile?

Genetic diversity in forest trees
How can DNA-tools help us to chose?

Selection of populations

DNA markers and 

population structure 

analysis

Select the smallest possible number of 

populations capturing the widest possible 

amount of genetic diversity

Marginal populations (local 

adaptation, extreme growing

conditions, …)

Selected In situ Genetic

Conservation Units (GCU)

Typical populations
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In situ populations

And now, do I still look so fragile?

Genetic diversity in forest trees
How can DNA-tools help us to chose?

Selection of populations

DNA markers and 

population structure 

analysis

Select the smallest number of populations 

capturing the widest genetic diversity

Marginal populations (local 

adaptation, extreme growing

conditions, …)

Selected In situ Genetic

Conservation Units (GCU)

Typical populations

Exemple : cpDNA map of sessile oak Distribution map and GCU of sessile oak

Ducousso



Genetic diversity in forest trees
How can DNA-tools help us to chose?

Selection of individals
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Select the smallest number

of genotypes capturing the 

widest genetic diversity

In situ populations

Ex situ collection
Individual

DNA markers
Harvengt et al 2004



Genetic diversity in forest trees
How can DNA-tools help us to chose?

Selection of individals
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Select the smallest number

of genotypes capturing the 

widest genetic diversity

In situ populations

Ex situ collection
Individual

DNA markers
Harvengt et al 2004

Origin of Ulmus spp

genotypes selected for the 

European elm collection 

based on cpDNA markers 



European cooperation
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International cooperation

program on FGR’s conservation

European database

on GCU Projects to improve knowledge

on FGR and GCU and 

accessibility to knowledge

through Eufgis



To know more about FGR

• Meet us at Conserving tree genetic diversity for forests and humans

08 Sep 2021

16:00 - 16:45

H3 Comité français de l'UICN

Onsite only

Language: english
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