




David Zelený, Ching-Feng Li & Milan Chytrý

Pattern of plant species richness along the 
gradient of landscape topographic 

heterogeneity: result of spatial mass effect or 
shift in microsite environmental conditions?

Main question: How is the species richness of microsite
correlated with the heterogeneity of surrounding landscape?

Study area: Czech Republic, 250-480 m a.s.l.

Data: Forest vegetation, phytosociological relevés from the Czech
National Vegetation Database, 250-480 m a.s.l.



Topographic heterogeneity within the Czech Republic (250-480 m a.s.l.)



2551 forest vegetation relevés from Czech National
Vegetation Database



2551 forest vegetation relevés from Czech National
Vegetation Database



2551 forest vegetation relevés from Czech National
Vegetation Database
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Spatial mass effect
(vicinism): 

why is it good to have 
diverse neighbors?

target habitat



increasing habitat diversity and increasing fragmentation

increasing topographic heterogeneity of landscape



NMDS of 2551 forest relevés
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Species richness vs. heterogeneity
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Species richness vs. heterogeneity
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Species richness vs. heterogeneity
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Species richness vs. heterogeneity
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Vegetation types
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Species richness vs. heterogeneity
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generalist
=

species with 
wide niche

specialist
=

species with 
narrow niche

Species habitat specialization based on the species niche width 
along environmental gradient



Steiner & Köhler (2003) –
spatial mass effect 

increases with increased 
proportion of generalists in 

community

Steiner & Köhler (2003): Effects of landscape patterns on species richness – a modelling
apporach. – Agriculture, Ecosystems and Environment, 98: 353-361.



Species habitat specialization based on the compositional 
differences among occupied habitats

specialist – occurs in similar habitats with similar species 
composition

generalist – occurs  in various habitats with diverse
species composition

Fridley et al. (2007): Co-occurrence based assessment of habitat generalists and specialists: 
a new approach for the measurement of niche width. Journal of Ecology, 95, 707-722.



Species richness vs. heterogeneity
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Soil reaction vs heterogeneity
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Nutrients vs heterogeneity
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Empirical models of species richness along 
gradients of soil reaction and nutrients



Conclusions

• toward the more heterogeneous landscape, species richness 
of some vegetation types increases (oak forests), decreases 
(beech forests, oak-hornbeam forests and ravine forests) or is 
ambiguous (alluvial forests);

• vegetation types with increased species richness in 
heterogeneous landscapes has at the same time higher 
proportion of habitat generalists – this may indicate the 
existence of spatial mass effect;

• the increase and decrease of species richness along the 
gradients of landscape heterogeneity might be also explained 
by the shift in microsite ecological conditions;

• the effect of the spatial mass effect and the shift in microsite
ecological conditions doesn’t need to be mutually exclusive.



Thank you for your attention!


