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Climate change in Alpine 
ecosystems 

Source: Kromp-Kolb, 2005 
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Soil microorgansisms 
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Aims 

Short-term effects of changing climatic conditions on soil microbial 
community composition 

• To attribute observed changes to the controlling parameters 

• To quantify changes in the microbial structure in three different 
montane ecosystems 

• To draw conclusions on impacts of climate warming on 
microorganisms in contrasting environment 
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Phospholipid Fatty Acids (PLFAs) 
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Ika Djukic, May  2013 

Climosequence 
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Elevation 
[m asl] a: alpine grassland 

b: mountain pine bushes, acidophilic shrubland 

c: acidophilic shrubland, alpine spruce forest 

d: montane spruce beech forest 

e: montane spruce beech forest 

f: montane beech forest 
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Ika Djukic, September 2011 

Leptic Histosols 
(Rendzina)  
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Soil translocation experiment 
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Microbial community composition 
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Climosequence 
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MAT: 5.5 °C 
MAP: 686 mm + 200 mm irrigation 
(meadow: 2x moved, 2x fertilized) 

MAT: 8.37 °C 
MAP: 627 mm + 320 mm irrigation 
(meadow: 3x moved, 2x fertilized) 

MAT: 2.7 °C 
MAP: 1772 mm 
(pasture: 1x fertilized) 

Elevation 
[m asl] 

1900 

(meadow:  
1x moved, 
1x fertilized) 

a: Festuco-Agrostietum meadow 

b: Siversio - Nardetum strictae pasture 

c: Trisetum flavensces meadow 

d: Arrhenatherum elatius meadow 
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Leptic Cambisol  
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Microbial community composition 
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MAT: 20.4 °C 
MAP:1770 mm 

MAT: 23.4 °C 
MAP:4630 mm 

MAT: 14.2 °C 
MAP: 8100 mm 
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a: Simple Microphyll Vine Fern Forest 

b: Simple Notophyll Vine Forest  
c: Complex Mesophyll Vine Forest  
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Downward translocation 

On-site translocation 

MAT: 20.4 °C 
MAP:1770 mm 

MAT: 23.4 °C 
MAP:4630 mm 

MAT: 14.2 °C 
MAP: 8100 mm 

a 

b 

c 

+6°C 

+9°C 

Soil translocation experiment 



Microbial community composition 
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Simulated soil warming by high-to-low elevation soil translocation 

Temperate Forests & Grasslands 

− Significant changes in microbial 
composition occurred rapidly after 
the soil translocation 

− Microbial structure was more 
strongly influenced by 
environmental/site condition than 
by changes in litter quality 

Temperate Grasslands 

− Microbial community 
remained mostly unchanged 
over time 

− Microbial community 
composition was largely 
driven by soil pH and nutrient 
content 

Tropical Forests 

− Microbial structure moved 
away from the origin site 
but did not become similar 
to the community at the 
host site within 2 years 
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 Overall, climate shifts caused a strong alteration in microbial community composition if 
accompanied with changes in vegetation under semi-natural conditions, while under 
intensive managed conditions the change in microbial structure were hardly present.  
 

 Both climatic parameters and substrate availability likely influenced observed changes in 
microbial communities at the studied sites.  

 



Outcomes 

 Soil translocation is a feasible (and low cost) approach for 
assessing the effects of climate change on the soil ecosystem 

 Microbial parameters are very sensitive to environmental changes  
and can be used as valuable indicators of change 
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 Need for long-term study  



Ika Djukic, September 2011 

Thank you for listening! 
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