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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

(a) Nitrogen deposition in 2000 (b) Temporal change (2000 to 2015)
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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

Index Temperature T Light L Nutrients N
(&)
1 alpine and nival deep shade very infertile %_
o
s
2 subalpine schade infertile 2
o
, meadium infertile to
3 montane semi-shade . :
medium fertile
, , . &)
4 colline well lit places fertile =
Q
o
5 warmest places full light very fertile to overrich 8

Flora indicativa by Landolt et al. 2010
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Probability of colonization

(a) Colonization
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Probability of colonization and local survival

(a) Colonization (b) 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?

Species turnover reveals hidden effects of
Peer | decreasing nitrogen deposition in
eer mountain hay meadows

Tobias Roth"?, Lukas Kohli*, Christoph Biihler®, Beat Rihm?,
Reto Giulio Meuli*, Reto Meier® and Valentin Amrhein’

Peerd 7:€6347 https://doi.orq/10.7717/peer|.6347
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Global Ecology and Biogeography, (Global Ecol. Biogeogr.) (2016)

S Teiad The effects of soil eutrophication
skl propagate to higher trophic levels

2,3

Risto K. Heikkinen', Ingolf Kithn*>®,

. , .1 . . 7
Mikko Kuussaari', Oliver Schwe u Valtonen’,

. . :
Juha Poyry *, Luisa G. Carvalhe

Peter M. van Bodegom® and Markus Franzén*
Changing insect herbivore communities

Population trend

Habitat
availability

Dispersal Increase of habitats

ability Multivoltinism dominated by
nitrophilous plants

Increase of
Host plant N nitrophilous plants;
content Decrease of
nitrophobous plants

2 |

Dietary
breadth

Soil eutrophication due to nitrogen deposition
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Wrap-up

Butterfly diversity in Switzerland is g g

negatively related to N deposition. g ~

This is partially explained by the plant % 1 without plant species richness
species richness, being also reduced 2 &

when N deposition is excessive s 5

g & with plant species richness

What vegetation characteristics other § & L ] [ l 1 ] 1 ]

than species richness explain the
development of butterfly diversity?

5 10 15 20 25 30 35 40

Nitrogen deposition (kg / yr / ha
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Characteristics of the vegetation

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

Change in number of individuals between 2004—-2008 and 2014-2018

A T-value -7.10 5.57 -1.27 0.203
A F-value 0.15 0.10 1.48 0.140
A L-value 0.37 0.13 2.89 0.004
A R-value 0.00 0.11 0.02 0.981
A N-value -0.38 0.16 -2.46 0.014
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Temporal change in butterfly communities (below 1500 m)
Change of proportion of records between 2004-2008 and 2014-2018

polyphagous n= 2737

oligophagous n= 9'538

monophagous n= 3'894
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Change (%)

phagy according to Fauna indicativa
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Temporal change in butterfly communities (above 1500 m)
Change of proportion of records between 2004-2008 and 2014-2018

polyphagous n= 1267

oligophagous n= 4729

monophagous n= 2275
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Change (%)

phagy according to Fauna indicativa
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Temporal change in plant communities in low altitudes (below 500m)

Change of proportion of records between 2004-2008 and 2014-2018

5 very fertile to overrich n= 736
4 fertile n= 11540
3 medium infertile to medium fertile n= 11068
2 infertile n= 3'548

-1 0 1 2 3 4
Change (%)

Indicator values according to Flora indicativa
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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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Thanks
— the BDM field team

— S. Birrer + M.Plattner, Jeannine Klaiber, Heiner Ziegler
— Reto Meier FOEN
— Thank you
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