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Framework: Biodiversity and Ecosystem Functioning
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Table 1 | Balance of evidence linking biodiversity to ecosystem services

Category of service Measure of service provision SPU Diversity level Source Study type N Relationship
Predicted Actual
Provisioning
Crops Crop yield Plants Genetic DS Exp 575 ’ ,
Species DS Exp 100 &3 gi";
Fisheries Stability of fisheries yield Fish Species PS Obs 8 ’ ’
Wo - - -

“Where are the services to

Biot
n n | | n n | | | | ? I
the millions |IVIIIg N cities™?’!
- _- — - - u
Control of herbivorous pests (top-down Natural enemies  Species/trait DS* Obs 18 \ \
effect of natural enemy diversity) Natural enemies Species DSt Exp/Obs 266 o o
Matural enemies Species Ds* Exp 38 % @{
Resistance to plant invasion Plants Species DS Exp 120 , ’_
Disease prevalence (on plants) Plants Species DS Exp 107 \ \
Disease prevalence (on animals) Multiple Species DS Exp/Obs 45 % Q{f{
Climate Primary production Plants Species DS Exp 7 , .
Carbon sequestration Plants Species DS Exp 479 ’ ’
Carbon storage Plants Species/trait PS Obs 33 &3 ﬁ
Soil Soil nutrient mineralization Plants Species DS Exp 103 , ,
Soil organic matter Plants Species DS Exp 85 " ’
Water Freshwater purification Multiple Genetic/species PS Exp 8 , .
Pollination Pollination Insects Species PS Obs 7 &r @E{
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How Is this affecte
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IDENT

International Diversity Experiment
Network with Trees

Advancing biodiversity — ecosystem functioning science
with the use of high-density tree-based experiments

Tobner et al. Oecologia 2014
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IDENT : International Diversity Experiment Network with Trees

, Montréal, Auclair, Cloquet, SSM, Sardinia, Freiburg...
Partners of the TreeDivNet

Scientific coordinators: Christian Messier (UQO/UQAM) and Alain Paquette (UQAM)
Collaborators:

Christian Messier, Tanya Handa, Steve Kembel et Tim Work (UQAM), Dominique Gravel
(UQAR), Alison Munson (Laval), Bill Shipley (Sherbrooke).

Peter Reich (UofM), Michael Scherer-Lorenzen (TreeDivNet), Bill Parker (OMNR),
Simone Mereu (U. Sassari), Juan Posada (U.Bogota), Bart Muys (Leuven).



Complementarity: better utilization of available resources
Mechanism: niche partition
Measure: functional diversity; the diversity of traits

FIGURE &

Monoculture

3 similar
species

FIGURE B

Diversified

3 « unique »
species

Paquette, Messier (2013). Managing Tree PlantationS as Complex Adaptive Systems. EarthScan, New York
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Conny Garbe (PhD) et al



Root complementarity

Plasticity
*Diameter
*Branching
*Specific Root
Length

Complementarity
*Better use of
volume
(resources)

Chelsea Archambault et al
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What about other trophic levels?

« Very important for the resilience of the urban forest
« How does diversity affect

— Litter and soil microathropods

— Phylosphere and rhysosphere microbial communities

— Canopy arthropods / \
— Soil microbes’ resilience and resistance #

Isabelle Laforest-Lapointe et al



IDENT City

Showcasing tree diversity and its importance for urban
forests

Diversity (and identity) matters for the production of
services,

as well as resistance and resilience
— Invasion, insect, change in climate

Importance of diversity in several forms: richness,
functional, structural, phylogenetic
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