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Carpathian mountains

• 1,500 km long – the second longest chain

• Close to 100,000 km2 of natural or semi-

natural forests

• 36,000 km2 of protected areas

• 3,000 km2 of virgin forest

• Providing essential ecosystem services to 

communities in seven countries



Bad decisions in the past?

■ Norway spruce replaced original beech 

and beech-fir forests across Europe 

(Spiecker et al. 2004)

■ Spruce - susceptible to drought

■ Increased frequency of devastating 

windstorms (Seidl et al. 2014)

■ Bark beetle outbreaks in monospecific 

spruce ecosystems (Hlásny & Turčáni

2013)

Costly treatments required!!!



Climate warming
• Past

• Future

Norway spruce
ecosystems will
suffer from drought

Source: https://climexp.knmi.nl/start.cgi



WHAT ROLE CAN SILVER
FIR PLAY?





Most often
admixed with
beech and 
spruce (Scots
pine + other sp.)







■ Silver fir has increased its growth across Europe since last decades

■ Beech productivity increased till 1990 (see also Pretzsch et al. 2014), then stabilised or even

decreased

■ Pyrenees, Calabria populations as potential source of genetic material?



...to conclude current knowldge

■ Increased and decreased growth rates found for both spruce and fir

– Differ accross Europe among geographic regions

■ Large uncertainty in predicitons of future growth and distribution of 

the species under climate change conditions

■ Current data bank or published knowledge provides biased results

and interpretations

– Selection of dominant trees for dendrochronological research

– Publishing only significant results



FURTHER RESEARCH?
Representative network of trials to 

further investigate the effects of:

- Forest structure

- Species mixture

- Forest management

- Elevational gradient

- Nutritional gradient

- Species range (core and limits)



Use of growth models to guide
decisions, but...
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THANK YOU FOR
ATTENTION!


