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   Neutral theory in ecology

≠
    Population genetics with one locus



  

Summary

Introduction
 Phylogenetic information

 Functional traits
 Ecological networks



  

     Phylogenetic information and neutral parameter inference

Science 2005

Science 2006
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'      Hubbell s model produces a species phylogeny
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   ( )Approximate Bayesian Computation ABC
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   &   Distance between simulations data with
 :summary statistics

-   species richness S
- '   Shannon s index H
-    phylogenetic imbalance index B1

Species Richness S

Shannon's index H Data Imbalance index B1Approximate posterior
distribution



  

Wh  y B1 ?

θ increases



  

 Exact likelihood
  based on SAD

 Approximate likelihood
   & based on S H

 Approximate likelihood
  ,  & 1based on S H B

:     Data BCI tropical forest tree plot

 &  . . 2009Jabot Chave Ecol Lett



   &  . . 2009Jabot Chave Ecol Lett

: 2000   Data published phylogenetic trees
: . .Source www treebase org



  

   Neutral theory in ecology

≠
    Population genetics with one locus



  

Summary

Introduction
 Phylogenetic information

 Functional traits
 Ecological networks



  

     ?What is a functional trait



  

     ?What is a functional trait

Idea: 
    species having similar traits
   should have similar ecologies

Examples:
    Small seeds → ruderal strategies
      Thick and waxy leaves → drought tolerant

(  2001,   . 2002)Grime Westoby et al
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    =  Selection in population genetics Environmental
  filtering in ecology
BUT
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:    Challenge integrating multiple traits in
-  ecologically relevant measures
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    The field of network ecology

  2010Bascompte Science
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       ?Which are the determinants of network structure

    Likelihood approach to network determinants
(     .  2009)see also Vazquez et al Ecology

      
-threshold rule

IF

Corolla length

Interaction rules such as :          
-matching rule (σ)

IF

Corolla length

σ
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       ?Which are the determinants of network structure

 Preliminary results:
-        missing links cannot be solely explained by

 ( ) .random non sampling

- -         trait based rules explain a large part of missing
,   .links but not all

-     ( )  This suggests that interactions repulsion among
/      pollinators seed dispersers act during network
.assembly



  

       ?Which are the determinants of network structure

 : Open questions
-    consequences for community dynamics
-   adding spatial component
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S plants∏ j=1
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  P  nij =∏i=1

S plants∏ j=1

S pollinators x j f j  ti1 , ti2 , ... , t it 
∑ j x j f j t i1 , ti2 , ... ,t it 

nij

Methods:

f = 1 – cp + cp × ∑ interactions 

f = 1 – ca + ca × ∑ interactions 

Neutral

Part of the fitness dependent on the interactions
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cp  : proportion of plant fitness dependent on the interaction



  

      Others areas to explore with neutral approaches
- biogeography
-  temporal dynamics
- conservation
...

P  nij =∏i=1

S plants∏ j=1

S pollinators x j f j  ti1 , ti2 , ... , t it 
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    Hélène Morlon et le CMAP
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