
Disturbance drives phylogenetic community 
structure in coastal dune vegetation 

Background
Coastal dunes are a globally distributed ecosystem characterized by 

strong internal gradients in disturbance and stress. Disturbance, stress, 

and competition are often considered the main ecological forces 

driving plant community assembly, but their relative importance in 

coastal dunes is not well elucidated. 

We applied community phylogenetic approaches to investigate dune 

plant community assembly across ecological and evolutionary time-

scales. The study region was the coastal dune area along the west 

coast of Jutland, Denmark, the largest in Western Europe (1600 km2). 

Our specific study questions were: 

(1) Are coastal dune communities mainly characterized by 

phylogenetic clustering or overdispersion? 

(2) Can phylogenetic community structure be predicted from 

dominant life strategies? 

Methods
A list of 438 dune plant species was used to construct a cladogram in 

Phylomatic. We approximated divergence times in Phylocom v. 4.11 

using the branch length adjustment (BLADJ) function. Phylogenetic 

community structure was quantified as the net relatedness index 

(NRI) based on the mean pairwise phylogenetic distances (MPD) 

between species present in a plot2. NRI was calculated on different 

species pools (total, station and habitat type). Positive NRI indicated 

phylogenetic clustering, while negative NRI indicated phylogenetic 

overdispersion. To evaluate the relationship between Grime’s CSR 

values and phylogenetic community structure we correlated NRI with 

C, S and R values.

We calculated phylogenetic signal for Grime’s C, S and R values using 

Blomberg’s K3  and Abouheif’s Moran’s I test4,5. 

DEPARTMENT OF BIOSCIENCE                                        

AARHUS                                  
UNIVERSITY                              AU

 

Ane Kirstine Brunbjerg1,2* 

Finn Borchsenius1 
Wolf L. Eiserhardt1 

Rasmus Ejrnæs2 
Jens-Christian Svenning1

1Ecoinformatics and Biodiversity Group, 
Department of Bioscience 

2Department of Wildlife Ecology and 
Biodiversity, National Environmental 
Research Institute
*Email: ane.brunbjerg@biology.au.dk

Tabel 1 Phylogenetic community structure overall and for the grey-green dunes, dune 
heaths and dune slacks calculated on different species pools. Mean net relatedness 
index (NRI), standard deviation (Std.), number of plots or stations having a significantly 
positive (+) or negative (-) NRI value are given. 

Figure 1 Correlations between net 
relatedness index (NRI) and Grime’s 
life strategies for the 2702 plots. NRI 
is calculated for each plot based on 
the plot community and the total 
species pool. Quantile regression on 
net relatedness index (NRI) correlation 
with Grime’s R, C and S are shown. The 
grey lines show 0.95, 0.75, 0.25, 0.1 
and 0.05 % quantiles, median fit (solid 
black) and least squares estimate of 
the conditional mean function (dashed 
line).  P < 0.001 for 0.05, 0.1, 0.25, 0.75, 
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Results and conclusion
We found phylogenetic signal in plant adaption to stress, competition, 

and disturbance. Community phylogenetic structure was found to be 

predominantly phylogenetically clustered suggesting environmental 

filtering. The main filtering effect was related to disturbance, as high 

dominance of disturbance-adapted species consistently caused high 
clustering. Competition was related to phylogenetic overdispersion of 

communities, although the effect of competition was less pronounced. 

Our results provide novel insight into this globally distributed ecosystem 

by showing that dune plant community assembly is shaped by 

evolutionary conservatism in plant adaptations to the main ecological 

gradients in coastal dunes, interacting with the effects of these 

gradients on ecological time-scales and with disturbance playing the 

strongest role. 
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