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In a five year field experiment we quantified the response of subalpine pasture 
productivity to climate change factors temperature and precipitation in 
interaction with increased atmospheric N-deposition. 
On six southerly exposed alps across the Canton Graubünden (all at c. 2150 m 
a.s.l., but six different plant communities) 0.25 × 0.40 m area turf monoliths 
were excavated. Some monoliths remained at the original sites to serve as 
controls, 216 monoliths were transported to the experimental Climate Change-
scenario sites (CS) in Engiadina Bassa. Monoliths were reinstalled in the 
ground at six altitudinal levels (from 2360 to 1680 m a.s.l.) on the south slope of 
Piz Cotschen. Compared to the mean temperature at the original sites the 
altitudinal gradient of the CS represented a temperature contrast (April – 
October) of -1.4 to +3.0° C. Supplemental irrigation aimed at adding up to 50% 
of natural precipitation to compensate for increased evapotranspiration under 
higher temperatures. The N-deposition treatment was equivalent to +3 and +15 
kg N ha-1 yr-1, on top of a background deposition of c. 4 kg N ha-1 yr-1. 
Grassland yield was assessed annually as aboveground plant dry matter (>2 
cm) at canopy maturity. 
Yield responses to experimental treatments and annually changing weather 
conditions showed the limits of beneficial temperature effects at different soil 
moisture availabilities in this warmth limited ecosystem. The ‘comfort zone’ for 
this ecosystem can now be clearly defined. 
We found surprisingly high tolerance towards increasing water scarcity, making 
temperature related yield gains possible even at the +1.8° C site. Both warmth 
and water availability individually modulated the yield by about 30% of the 
maximum. Preliminary analysis has not yet revealed an N-deposition effect on 
plant productivity, even in the +15 kg N ha-1 yr-1 treatment. 
 
(The experiment was supported by the Federal Office for the Environment 
BAFU in the context of UNECE Convention on Long Range Transport of Air 
Pollutants CLRTAP) 
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