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Which traits? 

Morphological Functional 

Rate of evaporative 
water loss 

Growth form 

North South 

Width 4.1 5.7 

Length 27.2 18.3 

Width 

Length 

0.15 0.31 

Pintado et. al 1997 
DOI: 10.1006/anbo.1997.0453 
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Do traits reveal community assembly processes? 

Hypothesis: 
 

Water availability 
limits growth of 
lichens with finely 
dissected lobes. 



Do traits reveal community assembly processes? 

Hypothesis: 
 

Water availability 
limits growth of 
lichens with finely 
dissected lobes. 



Do traits reveal community assembly processes? 

Hypothesis: 
 

Water availability 
limits growth of 
lichens with finely 
dissected lobes. 

Null models 



Do traits reveal community assembly processes? 

Hypothesis: 
 

Water availability 
limits growth of 
lichens with finely 
dissected lobes. 
 
Competition 
favors taller 
growth forms. 
 
 

Null 

models 
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Light 
Tree size 

Bark characteristics 

Environment Regions: Piedmont & Mountains 
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Lichen Abun. Traits 

Lichen 1 6 … 

Lichen 2 3 … 

Photobiont 
Growth form 
 (type, size, shape) 
Attachment 
Structures 
 (hairs, pores) 
Reproduction 
 (type, amount) 

Abundance 
Total frequency = 6+3 

Community: Traits 
Weighted mean 
(or proportion) 
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Process Hypothesis Support 

Environmental 

Filtering 

• Traits that increase water retention on drier 

surfaces and in drier sites 

Partially 

supported.  

• Trait-substrate environment relationships 

more pronounced in drier sites 

Partially 

supported.  

Competition 

  

• Traits for overgrowing neighbors in 

assemblages with high epiphyte 

abundance 

Partially 

supported.  

Disturbance • Vegetative reproduction on unstable bark Supported. 

Dispersal 

Limitation 

  

• Co-dispersed reproduction (asexual) on 

younger trees 

Not supported.  

• Trees accumulate lichens with age Not supported.  

Are trait patterns consistent with processes? 
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(co-dispersal) 
Fast growth 

Spores 
Fast dispersal 
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Are morphological traits useful indicators of community 
assembly processes? 
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Are morphological traits useful indicators of 
community assembly processes? 

On the lower tree trunks in mixed 
hardwood forests of North Carolina 

reproductive mode and level of 
attachment to bark 

detected effects of disturbance and 
possibly water limitation. 

Conclusion of This Study 

Only attachment could detect 
processes across larger scales. 

Trait Composition 
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4,740 SPECIES 1 TRAIT 
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Effect of Substrate Instability 

Spores 

Fragments 



How do communities vary across scales? 

Morphospecies 

richness 

Average 

frequency 

Trait Tree Plot Site Ecoregion 

Prop. crustose 0.001 0.008 0.002 0.007 

Prop. foliose 0.135 0.067 0.026 0.032 

Prop. fruticose 0.080 0.008 0.002 - 

Attachment 0.521 0.117 0.084 0.418 

Lobe area 0.265 0.152 0.077 0.132 

Lobe dissection 0.124 0.023 0.034 0.062 

Prop. cilia 0.217 0.074 0.035 - 

Prop. sexual 0.165 0.016 0.028 0.034 

Prop. asexual 0.088 0.013 0.021 0.025 

Sexual effort 0.303 0.009 0.091 0.032 

Asexual effort 0.441 0.072 0.045 0.018 

Proportion of Variance 


