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CLIMATE AND MOUNTAIN 

VEGETATION 
 



CLIMATE CHANGE EXERTS A GREAT PRESSURE ON 
LIFE: 

 

Are high mountain plant species able to cope with 
climate change? How? 

 

 

Monitoring, field and lab. experiments on a critical 
life-phase: REPRODUCTION 



TIPS FOR A DISCUSSION 

Upward plant migration 

The GLORIA project and the first monitoring  

Effect of climate on plant reproduction 

Extreme weather events 

Seed germination and ecology 



An increase in species richness from 153 to 

166 species was observed in Bernina area (4049 

m). Moreover, 52 species were recorded from 

altitudes 10–430 m higher than their 1950s 

limits. 

Parolo & Rossi (2008) Basic and Applied Ecology 9: 100–107 

UPWARD MIGRATION 



Pauli et al. (2012) Science 336: 

353-355 

 

SPECIES HAVE MOVED UPSLOPE 

TERMOPHILIZATION 
 

opposite effects on richness: 
 

Boreal-temperate, increase (+3.9 species)   Mediterranean, decrease (–1.4 species) 



High mean temperature 

(June-July) is significantly 

correlated with low number of 

flower produced. 

CLIMATE CHANGE AND REPRODUCTIVE BIOLOGY 

Abeli et al., 2012 Plant Ecology 213:1-13 



HEAT-WAVE EFFECTS ON ALPINE PLANTS 



Northern Apennines 

EFFECTS OF HEAT WAVES ON GERMINATION OF ALPINE PLANTS 

One of the consequence of climate change is 

the increase of extreme climatic events like 

heat waves, storm and drought (IPCC, 2007) 

MONTE CIMONE, 2165 m 



Festuca nigrescens Lam. 

IMMEDIATE RESPONSE OF GERMINATION TO HWs 



DELAYED RESPONSE OF GERMINATION TO HWs 



2100 m asl 

2500 m asl 

+ 2,6 °C 

SEED ECOLOGY AND CLIMATE CHANGE 

Future scenarios with autumn T higher and spring T lower will influence time of seed 

germination (shift from spring to autumn) rather than final percentage. 



Mondoni et al., 2012 Annals of Botany 110:155-164 



European Native Seed Conservation NETwork 

19 partners in Europe and 

Mediterranean Area 



NEPAL 

2010-2013 

 

Seeds of 100 species collected in 1 

year of field activity 



15 

Ex situ conservation in developing country, 
Nepal as study case. 



WHAT’S NEXT? 

Effect of ozone (O3) on seed germination  

 

Combined effect of photoperiod, temperature 
and water availability on plant adaptation 

 

Seed germination above vegetation limits 
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