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Introduction

In e gantly undufating fandscape of the Bahamian Massif, which occupies a lange part of the Czech Republic and adjacar
areas of Germany and Austria, deep rver vallays represent a disiinct geomorphalogic feature. Compared to ofher valley types,
fese are namaw, \V-shaped walleys with steep slopes, karge meanders, end a rarrow, discontinuously develeped finodplain,
They ane sharply incised inta the fiat or hilly |andscapes, predaminantly farmed of acid bedrocks, especially granite and gness.
Deep river valleys are considered ko be “diversity holspote™ n landscape which is cthenaise heaviy affected by human
activiies, Fine scale apafial pattern and erviranmendal confrol of plant diversity is the main aim of this shudy
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‘What i5 the cpatial patiem of a- and B-diversity of vegetation in { o
deep nver valleys and which environmental factors could be the h
best explanatory varisbes?
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Eurcpean Vegetation Survey, 16th Workshop, Rome (Italy). March 22-26, 2007
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Pattern of a- and B-diversity of vegetation
in deep river valleys of the Bohemian Massif
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Results

1) Both valleys share similar spatial pathern of u- and B-diversity
- a-dwarsity (Fig. 2, eyes) |s concertrated o the valley bolam and
decreases in upslope direction It is higher on south-fazing sleges than
on nodh-facing shapes. Additonally to this, in the Dyje valley the upper
edges of south-facing slopes are richer in species.
- P-civersity (Fig. 2, nose)is highest on the valley befiom and decreases
upslope; owest Bdiversity is in the middle of e narth-facing slopes,

2] Generalized linear models (Table 2) revealed that:

- in bath valleys, e-diversity has 3 quadratic: relaBonship with elevation
aboye the valley battom (peaking on te vabey botiom and upper
slopes) and is positively correlated with the presence of Cambisal and
Flinisal, Furthermore, in the Vitava valley o-diversity is positiely
comelated with pH, while in the Dyje valley § has quadratic respanse ta
heat index and positive linear respanse bo landform shape in downslape
direction.

- B-diversity is bast explained by efevafion (quadratic response in the
Vitava valley and linear responsa in the Dyje walley), and by measure of
southermess: [Witava) or heat index [Dyje).

3| Spatial patterns of ecological characieristics expressed frough Ellenbarg
indicater values ara prasented in Fig_ 2 {mouth).

Conclusions

Two kecal hotspats of vegetation diversity can be recognized, ane at
the valley botiom (alluvial forest) and fhe other on the south-facing
upper edges of the valley slopes (thermophilous oak forest). South-
facing slopes ane genarally mane species-rich than the north-facing
€lopes, however, quadraic relationship between species nchness
and heat index indicates unimodal responsa with low fchness in
extremely dry and warm habitats.

Spatizl pattem of f-diversity shows interesting similarnities to spatial
pattern of a-dersity. B-diversity i concentrated in areas of high
habitat heterogensity, 2. the valley bottom and the upper exges of
{south-facing) skpes. These are also habitats supporting higher
alpha diversity. The question is whether these similanities are anly a
result of co-occumence or of more general processes of interaction
between a- and B-diversity



David Zeleny, Ching-Feng Li & Milan Chytry

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 relevées from the Czech
National Vegetation Database, 250-480 m a.s.l.



Topographic heterogeneity within the Czech Republic (250-480 m a.s.l.)
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2551 forest vegetation relevés from Czech National
Vegetation Database
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2551 forest vegetation releves from Czech National
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Increasing topographic heterogeneity of landscape
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iIncreasing habitat diversity and increasing fragmentation
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species richness

Species

richness vs. heterogeneity
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species richness

Species richness vs. heterogeneity
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Species richness vs. heterogeneity
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Species habitat specialization based on the species niche width
along environmental gradient

Alnus glutinosa (S) Fagus sylvatica
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Steiner & Kohler (2003) —
spatial mass effect
iIncreases with increased
Q proportion of generalists in
community
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Steiner & Kohler (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
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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.
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Species richness

Empirical models of species richness along
gradients of soil reaction and nutrients
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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!
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