Do we observe positive effects of diversity in all ecosystems? carbon and water cycles …and for all ecosystem functions?

Regions submitted every year to dry periods:

Material & Methods

Quercus faginea Pinus nigra Pinus sylvestris

3 local tree species competing for resources: 

Tree Transpiration

Material & Methods

For each species, selection of trees in 3 different "neighborhoods":

- 

Resistance to drought

Material & Methods

Resistance to drought b c

Plot level a a δ 13 C a (‰)

δ 13 C c (‰) δ 13 C b (‰) c c δ 13 C plot (‰) = Ʃ (δ 13 C i × BA i ) Ʃ (BA i )

Material & Methods

Calculation of plot-level δ 13 C 

Take Home

Higher stability of productivity in mixed stands (5 out of 6) related to:

• Faster rates of wood production (i.e. over-yielding) in mixed stands

• Decreased year-to-year variation in productivity through asynchronous responses of species to climate

• Greater temporal stability in the growth rates of individual tree species

Productivity

Conclusions

(2) Water availability plays an important role in shaping tree species and ecosystem response to diversity (4) Favoring mixed forest ecosystems could be preferred in certain regions, not only to preserve biodiversity, but also to reduce the risk or delay the negative effect of drought

53

(1) Tree species diversity can influence the functioning of tree species forest ecosystems in terms of water and carbon acquisition and use

(3) More diverse forests can be more resistant to drought, but not necessarily!

•

  Negative impact of Qp on Qc when these species compete for water resources• Managing for mixed stands in the Mediterranean region might, in some cases, increase the detrimental effect of drought on species functioning

•

  Measurements conducted for 3-5 days during 5 periods along the summer 2013 Community assembly in Mediterranean forest ecosystems strongly affects water use during drought, • but to different extends among species, • and potentially with contrasting effects o Positive effects for some species o Negative effects for some other Several underlying mechanisms (e.g. stratification of canopy) could explain the positive and negative effects of species interactions but were not tested here diverse forest stands are less exposed to drought than less diverse stands Causes : Niche complementarity and Facilitation processes ? to 42 stands (30×30m) varying in species richness in each studied region: The variations in other confounding factors (soil, topography, land-use history,…) were kept at a minimum. Selection of a subsample of dominant and co-dominant trees of each species in each stand Extraction of wood cores at breast height 36 Grossiord C. Grossiord C.

  Selection of years with contrasting climatic conditions (dry vs. wet)

  If difference in δ 13 C is high, low resistance If difference in δ 13 C is low, high resistance

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

1. Tree Transpirationwww.wikipedia.com www.wikipedia.com www.wikipedia.com 

Sapflow sensors (Granier et al. 1987)Material & Methods Italy24

regions across North -South gradient in Europe to cover the major forest types

FunDivEUROPE exploratory platform3. Productivity Material & Methods