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Structure of my presentation

‒ How does the vegetation change under reduced N deposition? 

‒ What vegetation characteristics other than species richness explain 

the development of butterfly diversity?
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Mountain hay meadows (E2.3) in Swiss Biodiversitymonitoring
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N deposition in mountain hay meadows 
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Method

‒ Different drivers of plant community change: N deposition, climate 

warming and land-use change

➜ No trends in species richness and mean indicator value for nutrients!

‒ We compared indicator values of species that colonized a site with the 

indicator values of randomly chosen species from the same site
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Indicator values for plants in Switzerland
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Flora indicativa by Landolt et al. 2010
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Probability of colonization
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Probability of colonization and local survival
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Summary

‒ For oligotrophic and eutrophic species the probability of colonisation is 

related to N deposition

‒ Only for oligotrophic species the probability of local survival is related 

to N deposition

‒ Eutrophic species have high local survival probabilities even at sites 

with low N deposition

‒ In addition species with lower indicator values for temperature are 

replaced with species with higher values
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Does vegetation change with decreasing N deposition?
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Titel der Präsentation
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Butterfly diversity in Switzerland is 

negatively related to N deposition. 

This is partially explained by the plant 

species richness, being also reduced 

when N deposition is excessive 

What vegetation characteristics other 

than species richness explain the 

development of butterfly diversity?

without plant species richness

with plant species richness

Wrap-up 
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‒ Plant data of kilometre squares of the years 2003 to 2007

‒ Influencing variables: N-deposition of 2007, mean annual temperature, 

mean annual precipitation, share of forest and of settlement and 

inclination

‒ Linear models with the mean indicator value as dependent variable

High N deposition leads to landscapes with shady vegetation and more 

eutrophic plant species

Characteristics of the vegetation
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term estimate std.error statistic p.value

∆ T-value -7.10 5.57 -1.27 0.203

∆ F-value 0.15 0.10 1.48 0.140

∆ L-value 0.37 0.13 2.89 0.004

∆ R-value 0.00 0.11 0.02 0.981

∆ N-value -0.38 0.16 -2.46 0.014

Temporal change in butterfly diversity in low haltitudes (500 m)

Change in number of individuals between 2004–2008 and 2014–2018
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monophagous

polyphagous

oligophagous

phagy according to Fauna indicativa
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Temporal change in butterfly communities (above 1500 m)
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nährstoffarm (n = 3548)
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Temporal change in plant communites (below 500m)

BDM data; 2.5km transects. Nutrient value according to Flora Indicativa.

Temporal change in plant communities in low altitudes (below 500m)
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Summary

‒ high N deposition leads to landscapes with shady vegetation and more 

eutrophic plant species

‒ butterfly diversity increases when vegetation becomes less shady or 

the proportion of eutrophic species decreases

‒ monophagous butterfly species profit from to changes in vegetation at 

low altitudes

‒ polyphagous butterfly species benefit from the increase in temperature 

at high altitudes
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Welche Schäden sind realistisch?

Diskussionsteil II

Thanks

‒ the BDM field team

‒ S. Birrer + M.Plattner, Jeannine Klaiber, Heiner Ziegler

‒ Reto Meier FOEN

‒ Thank you


