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German understanding of “scale, service and 
silviculture”

In crowded Germany, forest area is restricted and 
intensity of forest utilisation is very high. The aims 
of the forest owners and demand of society may 
vary from site to site (from stand to stand). A 
general assumption of forestry is that these aims 
should be reached faster and more precisely in a 
particular stand by management than by simply let 
the forest grow on its own. In the framework of 
management the functions a forest fulfils are called 
“services” to stress the fact that foresters have the 
opportunity to affect or even enhance these issues.

The understanding of “silviculture” in Middle Europe 
– and even so in the USA - is very intensive: 
“silviculture” at its best integrates diverse interests 
of a landowner into a program of effective 
management for a stand, while “forest 
management” addresses the entire ownership 
(Nyland, 2002). Silviculture is by no means 
restricted to the handling of regeneration issues.



Yoshkar-Ola, January, 16th, 2007 Service and sustainability Transparency no. 4

Two different time levels: services and 
sustainability
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• For management “time” is a very important 
subject.

• Two time horizons, i.e. “instantaneous” and “in 
the long run”, are considered. 

• This refers to social benefit (recent services) and 
functional component in ecosystem 
(sustainability). 

• Horizontal length of uppermost line indicates 
importance for social benefit

• Length of left vertical line indicates importance 
as a functional component of the ecosystem.

• This scheme will be used to show the relation
between a particular silvicultural measure and 
the objective it is implemented for.
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Silvicultural measures to reach for objectives

The next chapter is concerned about specific silvicultural measures which are 
performed to reach for specific objectives. The differentiation of two time levels, i.e. 
“recent” and “in the long run”, raises the necessity to differentiate at least between 
two objectives: service issues and sustainability issues.

Silvicultural measures for specific services
The most relevant service forests in Germany are managed for is still timber 
production. However, we have also accumulated a lot of knowledge to optimise 
a forest for drinking water amount and quality. When a forest should be 
managed for multiple services simultaneously the problem of conflicting 
treatment concepts arises. Thus, we will have a look to the question, how a 
forest may be managed to reach for compatibility of different services.

Silvicultural measures for sustainability
The issues of biodiversity and soil fertility are the most prominent ones to keep 
forest management sustainable. Therefore we will have a look for concepts to 
maintain biodiversity and soil fertility in managed forests.

RESOLUTION H1

D. Agreeing that, for the purposes of this 
resolution, “sustainable management” means the
stewardship and use of forests and forest lands in 
a way, and at a rate, that maintains
their biodiversity, productivity, regeneration 
capacity, vitality and their potential to fulfil,
now and in the future, relevant ecological, 
economic and social functions, at local,
national, and global levels, and that does not 
cause damage to other ecosystems,
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Silvicultural measures for specific services:
timber production

Assmann (1961) observed a 
„critical basal area“...

...and Faustmann developed 
his famous formula…

...combined with demand for 
homogeneous and small to 
medium diameters ...
...this leads to fully stocked, single layered 
pure stands of conifers which are low thinned, 
with short rotation period and harvesting by 
clear cut. 
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Silvicultural measures for specific services:
drinking water amount and quality

Aus: 
Rothe 
et al., 
1998

Tree species may be very 
relevant to the amount of 
seepage. Amount of 
seepage is much higher 
under beech than under 
pine in the lowlands of 
north-eastern Germany due 
to it's low interception in 
winter.

Tree species may be very 
relevant to water quality too. 
While spruce filters much more 
of pollutants from the air, 
beech has a higher ability of 
storing nitrogen and gives a 
better litter quality.
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Compatibility of services

• Desired stand structure and stand treatment may vary a lot depending on the 
service aimed for. As mono-service management seems to be the exception 
in future rather than the rule, forest management has to cope with 
compatibility of different services. 

• Depending on the scale, i.e. stand versus ownership, different concepts of 
compatibility have to be applied.

– Ownership scale:
segregation of services between stands

– Stand scale:
integration of services within a single stand
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Segregation of services between stands

Swedish National Board of Forestry, 1999
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Integration of services within a single stand
Stands are made out of structural elements. Structural 
elements are discrete parts of a forest ecosystem, by which its 
physical structure in horizontal and vertical dimension is 
defined. Examples for structural elements are e.g. single trees,
aggregates of trees, and gaps. 
We concentrate on structural elements as being crucial to 
services a particular forest stand provides. Services are linked
to specific structural elements, e.g. diversity of saproxylic
beetles is linked to coarse dead wood, regeneration of light 
demanding noble hardwoods is linked to gaps, water retention 
service of forests is linked to deep rooted tree species, et 
cetera….

Service oriented management utilises structural elements and 
promotes those which are linked to the service of interest.

Combining different structural elements which serve for specific
services may lead to integration of services within a stand. 
However, this may cause some drawbacks in any of the 
services of regard.

From Spellmann, 1995
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Silvicultural measures for sustainability:
biodiversity (I)

The disturbance regime is most 
relevant for biodiversity. A 
moderate regime enhances 
biodiversity (From Begon et al., 
1991).

Gap area in m²

This is due to specialisation to niches 
like in Japanese tree regeneration 
(From Abe et al., 1995). A diversity of 
niches, e.g. gap size, is prerequisite to a 
diversity of tree regeneration.



Yoshkar-Ola, January, 16th, 2007 Service and sustainability Transparency no. 12

Silvicultural measures for sustainability:
biodiversity (II)

Foster 
et al., 
1986

Diversity of gap size is given only 
in a moderate disturbance 
regime in restricted areas of old 
growth.

Gap size is restricted to a small 
variety of particular values in 
extremes of disturbance regimes

In managed forests a diversity 
of gap sizes can only be created 
and maintained by a diversity in 
cutting treatments, e.g. from 
single selection cutting to group 
selection and clearcut. Diversity 
of gap sizes cannot be achieved  
by a single cutting system.
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Silvicultural measures for sustainability:
soil fertility (I)

From Finzi et al., 1998

Soil fertility can – simply speaking - be influenced by tree species, cutting regime, 
biomass export, and ground vegetation. Silviculture mainly acts on the first two 
issues. 
Tree species do have distinct features regarding soil fertility. While some species are 
known to promote e.g. nutrient cycling or infiltration rate others are not. Those 
features are dependent on soil-species interactions.
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Services and sustainability: implications to 
silviculture

There is no universal silvicultural concept on stand scale for the multiple 
services and sustainability issues a forest is managed for. 

Concepts exist on the scale of ownership (local) or on regional level. These 
concepts (a) take advantage from heterogeneity of demand for services and 
(b) act on single stands in the context of multiple-use landscapes. 

(a) Even in crowded Middle Europe the 
demand for multiple services of forest stands 
is restricted, e.g. to areas in the vicinity to 
settlements. In these areas silvicultural 
concepts should be applied in regard to any 
specific set of services by the technique of 
integration. Research is needed to build up a 
methodological framework for integration 
technique.
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Services and sustainability: implications to 
silviculture

(b) In areas with no or few demand 
for multiple-services priority services 
should be identified.  

In those areas sustainability issues 
are of high importance as the risk of 
acting not sustainable is higher in 
mono-purpose forests than in 
multiple-purpose forests.

A concept developed for maintaining 
biodiversity in mono-purpose forests 
is the concept of multiple-use 
landscapes. 
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Implications to silviculture : biodiversity

To keep native species in landscapes and maintain metapopulations, the 
concept of multiple-use landscapes (Perry, 1994) was developed. 

This concept is highly segregativ. It 
needs reserves and ignores the different 
dispersal abilities of species. It seems 
appropriate to pioneer species only.
However, to keep a diversity of species 
within managed forest stands a 
diversity of cutting treatments should 
be applied.
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