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• The time perspective: Development of forests and 

forestry in Denmark
• Use of genetic resources: what is appropriate?

– The traditional forestry perspective
– The wider ‘environmental economy perspective’
– Implications of climate change: can the current forests 

adapt? And contribute to mitigation?
– Examples of appropriate seed sources

• Use of genetic resources: how to get the appropriate 
stuff?
– Organisation and cost effectiveness
– Technology
– Market intelligence

• Current guide for choice of species and planting material
• Conclusions
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Brug af frøkilder 1997 (Graudal et al.)
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Development of species compositionDevelopment of species composition

Broadleaved
Coniferous

Skove og plantager 2006 (Nord-Larsen et al. 2008)
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Use of genetic resources in Danish forestry

Genetically appropriate material: two major 
questions

What does it mean? What it is?

How to get it?

Foto: H. Staun, Langeland



What it is depends
on the context
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Context...

The traditional 
forestry perspective

wood production

NWFPs

Photo: T. Kunøe

Photo: B. Ditlevsen



Context...

The wider 
‘environmental 
economy’ perspective

enhancing 
biological diversity

Photo H. Staun (Malus sylvestris)
Photo: Omar Ingerslev, Sydfyn

environmental protection

Photo: H. Staun

landscape and 
recreational values



Context...

The wider 
‘environmental 
economy’ perspective

Mitigation Carbon sequestration (production: storage and 
substitution)

effects of climate change
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Adaptation:Adaptation: Will the Will the nativenative Danish Danish forestforest treetree
species still species still ’’fitfit’’ ??

Source: Skov, 
Svenning og 
Normand 2006

Geographic areas with climate corresponding to predictions for Denmark  -

Check if such areas are within the present distribution of our native species

.

A2: +3-5 °C in 2100

B2: +2-3 °C in 2100

(compared to 1990)



QuestionsQuestions of of interestinterest

1. Will our native forest tree species become
non-native in the future climate? 

2. To what extend does our (native) species 
reveal genetic differention between climatic-
ecological regions?

3. What is the potential of our tree species to 
respond through genetic adaption?

=> How to prepare for the future?



Mitigation



Sources of sustainable energy 1990Sources of sustainable energy 1990--20302030

Solid biomass



Increase in sustainable energy 2007Increase in sustainable energy 2007--20202020

Wood



Some conclusions on ‘appropriateness’
Wood supply has been loosing relative importance and other values 

become more prominent; production may be on its way back to the age

Diversity and flexibility increasingly important 
The concept of genetic appropriateness is now multidimensional 
Informed choice of  seed source remains equally important



Example: 
What is the best seed source of Prunus padus ?

Planting in semi-urban area =>

Criteria: well defined health, uniformity =>

Choice: ‘Dafo’ - 2-5 selected clones 

Planting in reforestation programmes

Criteria: easy establishment, long termed health and 
adaptability, future seed source for naturalisation, diversity  
=> Choice: Selected natural populations, e.g 
‘Rådmandshaven’
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Example: Oak- gain versus diversity
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Some consequences of the broader concept 
of appropriateness

A broader range of seed sources required
Domestication and deployment strategies
need to be developed

Photo: P. Mathiasen, Seljerøn, Tilst



Delivery of appropriate genetic material in 
commercial scale: A question of organising 
effective seed procurement

What does an effective seed procurement 
system look like?

Use of genetic resources: 
How to get the right 
material?



Adequate quantities and qualities
delivered at the right time
•Beneficiaries and cost effectiveness

Role of market intelligence:
•Users knowledgeable about supply of species, prices,
and quality
•Seed suppliers knowledgeable about users preferences 

Role of technology

Photo: B. Wiklund for the Tree Improvement Station



Seed sale from The Tree Improvement Station according to 
origin, 1969-2000
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Importance of technology…: Example Fagus sylvatica in Denmark
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Beneficiaries and cost effectiveness?



Activities Profit
‘today’

Profit
‘after some years’

A: Pays   =>
A: Profits

Revenue covers costs Future revenue cover costs (in-
vestment)

A: Pays  =>
B,C..D: Profits

Economic and Social
Benefits cover costs

Future Economic and Social
Benefits cover costs

A : Pays  =>
Natural resources
‘profits’

Environmental Benefits cover costs

Beneficiaries and cost effectiveness?

Who pays and who benefits?

(seed dealer, tree grower, society)

(Often not the same organisations)
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Beneficiaries and cost effectiveness?

When will benefits be gained?

(Often investments that run over decades)



Activities Profit
‘today’

Profit
‘after some years’

A: Pays   =>
A: Profits

Revenue covers costs Future revenue cover costs (in-
vestment)

A: Pays  =>
B,C..D: Profits

Economic and Social
Benefits cover costs

Future Economic and Social
Benefits cover costs

A : Pays  =>
Natural resources
‘profits’

Environmental Benefits cover costs

Beneficiaries and cost effectiveness?

=> Cost effectiveness must be evaluated at different levels 
(dealer, grower, society – short and long term)

=> Need to consider institutional aspects



Distribution of both seed(lings) and trustworthy 
information - often together. Allowing users to 
make an informed choice 

=> Match seed source to site

=> Match seed source to functions of plantings

⇒Information

⇒Legislation



The role of legislation

•Certification control: users can trust info on origin
•Trade regulation: only approved material can be used

– Genetic bottleneck
– may not comply with appropriateness 

•Enforced deployment strategy: only appropriate material 
can be used 

– Hard to control
– Genetic bottleneck



Distribution of both seed(lings) 
and trustworthy information -
often together. Allowing users to 
make an informed choice

Information







Conclusions (use of tree genetic 
resources)

The concept of ‘appropriateness’ has changed in a 
multidimensional direction, but remains at least equally 
important

Success requires delivery of both seed and information 
(often together) in a well-functioning seed supply system

Success requires that ‘cost-effective’ long term activities 
are funded and implemented  
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