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Three case studies 

• Junner Koeland 

 

 

• Drentsche Aa 

 

 

• ‘Large river’ floodplain 
grasslands 



Floodplain grasslands Junner Koeland  

Dianthus deltoides 

Thymus pulegioides 

Mentha pulicum 

Carex caryoplyllea Inula  britannica 

Veronica longifolia 



Experimental set-up (1994) 

- 5 blocks, 60 plots (2x2m), plant cover (Londo scale) 
- 3 grazing treatments (control, cattle+rabbit, rabbit) 
- 2 nutrient treatments (+/- NPK) 



Research questions 

• Plant community regulated by bottom-up (nutrients) 
or top-down (herbivory) processes? 

• How do these determine relative importance of 
stochastic and deterministic processes? 



Herbivores stabilize community 
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Herbivores promote more deterministic 
community assembly  
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Floodplain meadows Drentsche Aa 

Phyteuma spicatum  nigrum Caltha palustris 

Menyanthes trifoliata 

Carex aquatilis 

Crepis paludosa 

Dactylorhyza majalis 



Eco-hydrology (brook valley system) 
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Experimental set-up (1972) 

• Fertilization stopped 

• 9 transects, 6-10 plots 
each, in total 79 plots 
(2x2m) 

• Regularly monitored 
until 2009 (44 years, 
Londo scale) 

• Data on groundwater 
table (tubes) 

 



Plant species richness increases 
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Development plant species richness 

Bekker et al 2006 (Osna Naturw Mitt) 



Changes in bird community 

Bekker et al 2006 (Osna Naturw Mitt) 



Current challenges Drentsche Aa 

• Management changed 
since 2009 (budget cut) 

• Rewetting, less & 
infrequent mowing 

• This season: 

– Re-survey all plots 

– Get management data 
(what happened where) 

– Test for community 
composition changes 

 Taarlo, April 2017 



Floodplain grasslands large rivers 

Limosella aquatica 

Inula  britannica 

Knautia arvensis 

Silene baccifera 

Peucedanum carvifolia Mentha pulicum 



Challenge: safety vs. diversity 
• Question:  

– Can grazing be used as management tool to 
achieve goals for both nature conservation 
and flood defense?  

 

• Project approach:  
– What are the main drivers for changes in 

biological diversity in floodplain grasslands? 

 

• Data: 
– Abiotic variables: soil type, flooding 

frequency, topography 

– Management variables: grazing regime, 
intensity, land-use history  

– Biotic variables: changes in vegetation type, 
plant & butterfly diversity (1996 – 2008) 



Trends 1996 - 2008 

• Short grassland: 27% - 43% (+ 16%) 

• Tall roughage : 4% - 5% (+ 1%) 

• Shrubland : 0% - 5% (+5%) 

• Forest: 14% - 13% (- 1%) 

 

• Plant diversity: 23,1 – 38,5 (+ 14 species)  

• Red list species : 8,6 – 14,3 (+ 5 species) 

• Butterfly diversity: 12,5 - 14,2 (+ 2 species) 
 

 

Structural Equation Models:  
grassland area– plant diversity 

Chi-square = 12,158 (df = 8) 
P = 0,144 
R2 grassland = 0,933 
R2 plantdiv = 0,986 

Grassland area: abiotics > grazing 
Plant diversity: abiotics ~ grazing 



Main drivers changes in diversity?  

Strong interplay abiotics and grazing management for diversity: 
– Indirect effects (vegetation structure) 

– Direct effects (diversity) 

– Focus on management only insufficient for reaching goals 
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Grootjans et al 2002 (Hydrobiology) 


