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Background
World-wide, dune plant communities occur along 
coastlines under a wide range of climatic and geo-
logic conditions as well as in all biogeographic 
regions, all circumstances that are likely to affect 
the make-up of local dune plant communities. 
However, global patterns in the assembly of coast-
al dune plant communities have not previously 
been studied. 

Here, we assess the evolutionary and ecological 
assembly of dune plant communities across scales 
using phylogenetic and functional data from tem-
perate and subtropical dune plant communities 
on five continents (Fig. 1).

Methods
We calculated phylogenetic clus-
tering (Net Relatedness Index, 
NRI and Nearest taxon index, 
NTI) of regional dune floras to 
estimate the amount of in-situ 
diversification relative to the 
global dune species pool and 
evaluated the relative impor-
tance of land and climate barri-
ers for these diversification 
patterns by geographic analyses 
of phylogenetic similarity. We 
then tested if dune plant com-
munities exhibit similar patterns 
of phylogenetic structure within 
regions due to consistent coastal 
disturbance gradients. We there-
fore calculated NRI for local com-
munities relative to the regional 
species pool and tested its corre-
lation to disturbance-related 
functional traits, plant height 
and seed mass. 

Conclusion
We conclude that global dune plant communities 
are build up by regionally localized diversification 
processes, with coastal disturbance gradients driv-
ing convergence in local community structure 
among geographic regions.

Results
Regional species pools were phylogenetically clustered relative to 
the global pool (Fig. 2), indicating local diversification, and clustered 
together on either side of the tropical climate barrier. Local NRI plot 
values confirmed that most communities were phylogenetically 
clustered within regions. NRI values were negatively correlated with 
plant height, indicating greater phylogenetic clustering in 
low-growing, more disturbed communities, consistent with envi-
ronmental filtering along disturbance gradients. Height and seed 
mass both showed phylogenetic signal. Generally, low NRI plots 
tended to represent coastal scrub and forest, while high NRI plots 
tended to represent more herb-dominated vegetation (Fig. 3).

Figure 1. World map showing data location and the nine 
regions. Regions are colored according to continental 
affiliation: North America (red), South America (blue), 
Europe (green), Africa (orange), Oceania (purple). Region 
acronyms: Western North America Rocky Mountain 
(W.NA. Rocky), Western North America Madrean (W.NA. 
Madrean), Eastern North America (E.NA), South America 
(S.Am), Central Europe (C.EU), North Atlantic European 
coast (N. Atl. EU), South Atlantic European coast (S. Atl. 
EU), South Africa (S.Af), New Zealand (NZ).

Figure 2. Net 
relatedness 
index (NRI) and 
Nearest taxon 
index (NTI) for 
each of the 
nine regions 
(see Fig. 1 for 
abbreviations). 
Significance is 
indicated with 
asterisk: 0.001 
(***), 0.01 (**), 
0.05 (*).

Figure 3. Boxplot showing percent trees, shrubs and lianas in the 10 plots 
with highest and lowest NRI values, respectively, within each of the five 
regions holding large plots. Significance is indicated with asterisk: 0.001 (***), 
0.01 (**), 0.05 (*). P-values are given where insignificant difference in mean 
percentage of trees, shrubs and lianas between plots with high and low NRI.


