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Trees are complex and social beings



Aggregated food web of the Balsam fir: 1 host plant, 6 herbivores, 66 

primary parasitoids and 21 primary entomopathogens, 23 secondary 

parasitoids and 1 secondary entomopathogen, and 6 tertiary parasitoids.

From Eveleigh et al. 2007. Proceedings of the National Academy of 

Science

Fir

Budworm



They do trade

Suzanne 

Simard, UBC

Annie 

Desrochers, 

UQAT



They exchange information!



2017. Nature. 546: 145-147.

As us, they live better with a diverse 

microbiome 
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Changing & uncertain environmental and 

socio-economic conditions



Threats from exotic pests and diseases



Biomes of the world

East of Canada

Forêt tropicale

Forêt feuillue 

tempérée

Forêt boréale

Chaparral

Prairie

Savane

Désert

Toundra



Pin blanc

Chêne blanc

Hêtre

Pruche

Châtaigner

Tous les feuillus



Erable

Pins

Noyer

Sapin

Orme

Frênes

Chênes

Cerisiers, Érables 

et chênes
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Past

ÅOne needs to plan our interventions based 

not only on past conditions, but also based 

on future, changing and increasingly 

uncertain conditions 

Present & future

Novel ecosystems 



Assisted tree migration

ÅOne need to start adapting our forest for the 

future conditions by modifying  their genetic 

and specific composition



Epigenetic concept in trees

ÅOne should conserve natural regeneration 

of species that we believe maladapted to 

future climatic conditions because this 

regeneration MIGHT BE BETTER ADAPTED 

THAN WE THINK 



IDENT: Mixed tree species experiments

- 12 indigeneous & 7 exotics - Gradient of functional diversity

- Mixed of 1, 2, 4 and 12 species - 14 000 trees

Complementarity concepts in forests



Picea glauca

Acer saccharum Acer rubrum

Abies balsamea

Low 

functional 

diversity

High functional diversity

Functional 
diversity: 0,08 

Functional 
diversity: 0,10  

Functional 
diversity: 0,29

Functional 
diversity: 0,23

Group 1a

Group 2a



Mixture of 2 species

Mixture of 4 species

4=<>2 =<>
ÅMaintaining biodiversed tree communities is 

ADVANTAGEOUS 

Increasing DF
Increasing DF
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ÅWhat is resilience?



Resilience: Capacity to recover

quickly or to adapt following one or

many disturbances or stress so to

maintain the functionality and

services of the ecosystem (adapted

from Gunderson & Holling 2002).



Resilience & collapse

Healthy forest

Beech bark disease

Severe drought


