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Context : Mixed forests
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Relative to pure forests :

Generally host greater biodiversity
(Gamfeldt et al. 2013)

Some of them are more resistant to drought and pests
(Bauhus 2017; Jactel et al. 2017)

Generally more productive 
(Liang et al. 2016)

Facilitation + competition reduction processes (Loreau and Hector 2001)



Stratification of organs acquiring resources

More completed soil volume filling + Canopy packing (Pretzsch et al. 2015, Ma and Chen 2017)
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Spatial niche differentiation
for soil water acquisition
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Stress gradient hypothesis (Bertness and Callaway 1994)
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Higher diversity of ectomycorrhizal fungal
species in mixed forests
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Dickie 2007

P < 0.001
r² = 0.95

Important functional diversity exists among mycorrhizal fungal species (Johnson et al. 2016)



Study site : Haye state forest
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Acer pseudoplatanus (sycamore maple)

Fagus sylvatica (European beech)

Radial growth + 13% in mixture (Collet et al. 2014)



Our scientific questions
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(1) Are fine root biomass and vertical distribution affected by tree species mixture and 
density ?

(2) Do beech and maple trees use different sources of soil water during summer
drought ?

(3) Is the diversity of the ectomycorrhizal fungal community associated with beech
trees affected by the proportion of maple trees in their vicinity?



Materials and methods
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Determination of tree
Species proportion

Using Near 
Infrared Spectroscopy (NIRS)

+
δ²H of soil water
and xylem water

Depth of soil
water acquisition
by trees

Ectomycorrhizal
OTU richnessSoil DNA extraction



Results: Vertical distribution of fine root biomass
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Fine root density for both species
decreased with depth in a similar way

➔ No vertical root segregation
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(Similar results using MixSIAR and the graphical inference method)



Results: Ectomycorrhizal fungal community
structure and composition
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P = 0.24



Conclusions

• No belowground overyielding in mixture

• No vertical root segregation between beech and maple

• No niche differentiation for water acquisition between species

• Similar richness of the ectomycorrhizal fungal communities

Aboveground overyielding in the plantation is probably not the 
consequence of belowground interactions between tree species

→Precisely characterize the soil microbiom (bacteria, saprophytic fungi)

→Canopy packing ?
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Determination of water uptake patterns
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Near InfraRed reflectance spectroscopy method
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Infrared radiations

Beech fine roots

Maple fine roots

500 artificial mixture spectra
(the sp proportion is known)

Equation 

Method :

Utilisation :

Fine root mixture
Unknown sp proportion

Model Beech proportion
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Non mycorrhizal fungi communitiesEctomycorrhizal fungi communities
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+ beta of Gale and Grigal (1987)


