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Inselbergs are geologically-ancient, nutrient-
impoverished granitic and gneiss monoliths that 
rise sharply above the lowland surrounding 
forests 



Photos: Porembski 

Inselbergs are good models for testing ecological, 
biogeographical and evolutionary hypotheses 
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The harsh environmental conditions of inselbergs are markedly 
different from those of surrounding vegetation, and are thought to 
be key determinants of plant community structure in these rocky 
habitats.  

Functional traits  
 
 
 
 
 

insights to 
understand how 

communities 
respond to 
changing 

environmental 
conditions 



Study sites 

J.R. Stehmann 

78 species in 93 patches 



We evaluated the importance of ecological strategies in 
different vegetation patches on the inselberg 
 
 Particular environmental characteristics should filter distinct 
functional strategies in each patch type. 



76 spp.  17 spp. 

Shallow 
depressions 

Crevices 



Monocot mats 

14 spp. 

Stehmann, JR 

Viana, P.L. 



Epilithic Ephemeral humid 
vegetation 

15 spp. 10 spp.  

Stehmann, JR 

Stehmann, JR 
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M. repens funcionally 
distinct from the 

resident community 

Analyses at species-and patch-level indicated a 
dominance of stress-tolerance and competitive 
strategies 



We tested for a connection between the patch structure 
and plant functional traits 
 
If filters structure the community, than a strong trait-
environment relationship should be expected  



-  Slope 
- Area (ellipse) 
-Soil depth  
- Invaded or not 



1. Matrix L – species per sample 

2. Matrix R – environmental drivers per sample 

3. Matriz Q – species traits 

 
 
RLQ : summarizes the multivariate association among the three matrices  

 

 Fourth corner: tests pairwise relationships between functional traits and 

environmental drivers 



Most functional traits significantly correlated with at least one environmental driver, 
highlighting their role in structuring plant communities in this heterogeneous 
environment 



* p<0,05; ** p<0,01 

Fourth-corner analysis was 
consistent with RLQ analysis 



We compared the variation in functional traits between 
native and an exotic invasive species to check whether they 
show converging or diverging functional traits. 
  
We expected invasive species to have particular ecological 
strategies, which could give them some advantage over 
native species. 



• Ephemeral humid  vegetation: 14.3% invaded 

• Shallow depressions: 30% invaded 

Given the spatially 
heterogeneity in 
resources, some 
patch types were 
more invasive-
prone than others 



Melinis repens show traits related to ruderality… 



…and decreased B-diversity in invaded patches 



Synthesis 





Different inselbergs harbour different species, but share the same 
traits 





We tested the stress-dominance hypothesis: 
 
a model of community assembly predicting that the relative 
importance of environmental filtering increases and 
competition decreases along a gradient of increasing 
environmental stress 
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Our data contribute to the understanding of historical and 
contemporary factors that shape plant communities in 
inselbergs and will be helpful to predict how resource-
limited environments will respond to future global change 
drivers  

Inselbergs are heterogeneous environments 
 islands within islands 
 
Functional traits play a key role in structuring 
plant communities in inselbergs 
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