Ludovic Henneron 
  
Matthieu Chauvat 
  
Frédéric Archaux 
  
Marthe Akpa-Vinceslas 
  
Fabrice Bureau 
  
Yann Dumas 
  
Laurent Mignot 
  
Francois Ningre 
  
Sandrine Perret 
  
Claudine Richter 
  
Plant interactions as biotic drivers of intraspecific variability in leaf litter traits and decomposability of a foundation tree species (Quercus petraea)

niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Context & scientific issues

• Leaf litter traits and decomposability are increasingly recognized as an 'extended' phenotype affecting plant community dynamics and ecological processes through plant-litter-soil feedbacks. • Intraspecific trait variability can be an important source of functional diversity. While the role of genetic variability and environmental conditions, i.e. mostly soil abiotic factors, as sources of intraspecific variation in leaf litter traits and decomposability has been explored, very few studies have focused on the effect of biotic factors such as plant neighbor identity and abundance and plant-plant interactions. 

Aim of the study: to assess how plant interactions control intraspecific variation in oak leaf litter traits and decomposability

Plant interactions as biotic drivers of intraspecific variability in leaf litter traits and decomposability of a foundation tree species (Quercus petraea) 

Material & methods

Study sites & treatments:

• Experimental manipulation of oak abundance through the removal of oak canopy trees using silvicultural-thinning regimes of contrasting intensity (Fig. 2)

• 5 Forest sites located throughout northern France on contrasted pedoclimatic contexts (Fig. 3) :

 Oceanic to continental temperate climate  Very acidic (moder) to slightly acidic (mull) soil conditions

• Utilization of two complementary experimental networks :

 The Scientific Interest Group -French national cooperative for data on forest growth -oak group (GIS-Coop)  The oak network of the Forest and Wood Resource Laboratory (LERFob)

• 19 sessile oak (Quercus petraea) stands studied covering a wide gradient of : • Variance partitioning indicated that oak abundance explained as much variation in oak leaf litter traits as oak age and twice as much as soil abiotic factors

 This underlines that biotic factors can be more important sources of intraspecific variation in tree leaf litter traits than more commonly recognized soil abiotic factors

Results & discussion

Conclusions & broader implications

• Our large-scale, multi-site study involving long-term oak canopy tree removal provides clear experimental evidence that biotic factors such as plant-plant interactions can be strong drivers of plasticity in leaf litter traits, with important consequences for litter decomposability. • This finding contributes to the emerging view that phenotypic plasticity is fundamentally related to biotic interactions for sessile organisms, especially for long-lived and large plant species such as trees.

 Taking this source of functional diversity into account could help us to better understand plant community dynamics and ecological processes in terrestrial ecosystems. • The decline of oak leaf litter quality induced by tree removal was most likely driven by a shift in understory plant community composition (H 3b , Fig. 8).

 This could be due to an increased competition with a more abundant and faster-growing understory plant community with an higher leaf N content  We propose that this plasticity of leaf litter traits could be an adaptive strategy of ectomycorrhizal tree species consisting in 'short-circuiting' the N cycling through plant-litter-soil feedbacks in order to preserve their pre-empted nutrient pool of the capture by competing understory plants in the context of treefall gaps. 



  Fig. 2. Illustration of oak abundance manipulation
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Fig. 6 .

 6 Fig. 6. Ordination of the 26 oak leaf litter traits based on within-site PCA (n = 19) Phenols: Total phenols; Tannins: Condensed tannins; Water sol. Comp.: Water-soluble compounds.

Fig. 7 .

 7 Fig. 7. Response pattern of oak leaf litter quality (a) and N loss (b) to the removal of oak canopy trees (n = 19)

•

  Removal experiments can be useful tools to manipulate species abundance in real ecosystems and to study the effect of altering plant interactions. Hence, the removal of oak canopy trees can affect oak leaf litter quality by altering: competition for light among trees (H 1 ); competition for nutrients among trees (H 2 ); competition for nutrients between trees and coexisting understory plants (H 3 ), either related to abundance changes (H 3a ) or shifts in species composition (H 3b ) of understory plants; soil abiotic properties alterations (H 4 ).
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