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Aim of the study 
• To detect changes in vegetation composition after 24 years 
• Repeated sampling of Hanrij Härtel‘s vegetation plots – Křinice river banks 
• Published in:  
     Schlußbericht zum Projekt „Biologisch/naturschutzfachliche Untersuchungen an der  
     böhmisch-sächsischen Kirnitzsch“, Bioservis s.r.o., Praha, 1994 

Vegetation sample 

Localization of vegetation samples along Křinice river 



Localization of vegetation plots 

Plot 30Ve: year 1994 

Plot 30Ve: year 2018 

Original map Original photos 



Methods 

Vegetation 
sample of 
defined 

area by HH 

10 m buffer 

Dealing with inaccurate  
localization: 

Vegetation sample: Species abundances 
10 m buffer: Species presence 

In total: Repeated 40 samples 
in the Czech part of the river valley 

Multivariate and univariate statistical analyses  
of 80 samples (40 old & 40 new) 

Changes in: 
• Species composition 
• Species richness (α-diversity) 
• Vegetation heterogeneity (β-diversity)  
• Ellenberg indicator values 



Results: Species composition 

CCA:pseudo-F=2.9, P=0.001, Explained variability: 9.2% 

More in 1994: 
Petasites hybridus 
Ranunculus repens 
Glechoma hederacea 
Chrysosplenium oppositifolium 
Cardamine amara 
Viola biflora (C4) 
 
More in 2018: 
Galium aparine 
Circaea x intermedia 
Valeriana sambucifolia 
Carex brizoides 
Impatiens noli-tangere 
Filipendula ulmaria 
Epilobium ciliatum - invasive 
Veronica montana (C4) 
 
 
Higher, competitive, 
later-successional  
species? 



Results: Species diversity (α,β) 

Pairwise comparisons using Wilcoxon rank sum test 

p=0.0017 p=0.0002 

P<0.0001 



Results: Ellenberg indicator values 

Pairwise comparisons using Wilcoxon rank sum test 

p=0.004 

Not Significant: 
Light 
Moisture 
Nutrients 
pH 
Continentality 
 
Significant only Temperature: 
Evidence of Global Warming?  



Summary 

Vegetation changes after 24 years: 
 
• Significant change in species composition with unclear trend (higher plants?) 
• Higher vegetation cover and species richness 
• Lower vegetation heterogeneity – homogenization? 
• Shift towards more thermophilous vegetation (less de-montane species?) 
• We need more data! 

Erythranthe guttata  
kejklířka obecná  
Gefleckte Gauklerblume 

Thank you for your attention 


