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as from stochastic speciation, dispersal, and extinction in 
ecological drift models (Hubbell 2001). Furthermore, nested 
patterns might also emerge in the presence of ecological 
gradients promoting the co-existence of habitat generalists 
and habitat specialists. For this reason, Ulrich et al. (2009) 
re commended nestedness analysis as a major tool to identify 
environmental gradients along which local communities are 
assembled in an orderly manner.

Species turnover and nestedness have been interpreted as 
the endpoints of a continuum along which meta-communities 
are organised (Presley et al. 2010, Brown et al. 2017). Here, 
we define a meta-community as a set of local patches that 
are connected by dispersal, and in which all species have the 
potential to occur (Wilson 1992). However, it is still unclear 
whether meta-communities really can be ordered according 
to this assumed one-dimensional continuum from turnover 
to nestedness. For example, Ulrich and Gotelli (2013) illus-
trated how presence–absence matrices identified by standard 
metrics can be simultaneously nested and segregated. Similar 
results were also obtained in analyses of trophic networks: 
Fortuna et al. (2010) reported both positive and negative 
correlations of metrics quantifying nestedness and segrega-
tion. Moreover, the structure of these correlations changed 
with the fill of the matrix.

�e natural counterpart of segregation is modularity, a 
pattern in which groups of species frequently occur in the 
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plants was partly determined by soil factors (Table 2, Supple-
mentary material Appendix 4 Table A4.1). We found that 
nitrogen content and the respective variability among plots 
increased ellipsoid overlap, but did not influence distances 
among ellipsoid centroids (Table 2). In turn, pH and variabil-
ity in pH were positively correlated with the distances among 
ellipsoid centroids. Neither of these patterns was detected by 
traditional species based co-occurrence analysis (Table 2).  
High C/N ratios and consequently low nitrogen availabil-
ity decreased average distances among ellipsoid centroid  
(Table 2) and therefore the degree of species aggregation. 
Again, this pattern was not detected by the occurrence-
based analysis. Compared to EE and FF, the SH null model 
proved to be conservative, and did not point to environmen-
tal influence of ellipsoid overlap and distances (Supplemen-
tary material Appendix 4 Table A4.2). High pH (r  0.54, 
P(r  0)  0.01) and the high C/N ratio (r  0.40, P(r  0) 
 








