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ØTree species composition:
Tree species richness
Proportion of tree species

Ø Stand structure:
Size distribution of trees
Shrub layer
Mature trees
Deadwood

Ø Light conditions
Relative diffuse light (mean, heterogeneity)

Ø Proportion of substrates:
Open soil
Litter
Deadwood

Ø Landscape variables:
Proportion of landcover types (r=300 m)
Heterogeneity of landcover types

ØBirds

Ø Bryophytes

Ø Herbs

Ø Seedlings

Ø Saplings

Organism groups:
(abundance, diversity, 
fuctional groups)

???

Potential explanatory variables:

The aims



Study area: 

Őrség National Park
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Species composition 
of an organism 

groups
Explanatory 

variables Multivariate methods

ordination

Data analysis

Species richness

abundance

functional groups
Multiple regression

models

Explanatory 
variables



Species composition: direct ordination, redundancy 
analysis

54Saplings

41Seedlings

52Herbs

56Bryophytes

27Birds

Explained variance(%)Organism group



Birds
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Bryophytes
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Herbs
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Seedlings
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Saplings
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Tree density

(-, 4)

Litter cover

(-, 8)

Spruce 

forests

(+, 6)

4. Variable (%)

Mean DBH

(-, 6)

Spruce 
forests

(+, 6)

DBH 

heterogeneity 
(+, 13)

Herb cover

(+, 12)
3. Variable (%)

Beech

(-, 12)

Tree species 
richness

(+, 17)

Tree 
species 

richness

(+, 13)

Mixing tree 
species        
(+, 15)

Hornbeam

(+, 12)
2. Variable (%)

Tree species 

richness

(+, 49)

Light

(+, 26)

Light

(+, 29)

Schrub

density

(+, 24)

Mean DBH

(+, 15)
1. Variable (%)

0.670.400.430.560.46
Explained 

variance (R2)

SaplingsSeedlingsHerbsBryophytesBirds
Organism 

groups

Regression models predicting species richness



0.53**0.31ns0.34*0.29ns0.27nsSaplings

0.53**0.36*0.39*0.51**0.58***Seedlings

0.54***0.79***0.85***0.55***0.35*  Herbs

0.50**0.53***0.63***0.56***0.27ns      Bryophytes

-0.02ns0.18ns0.37*0.32ns0.90***Birds

SaplingsSeedlingsHerbsBryophytesBirds

Correlations between the organism groups according to 
abundance and species richness 

species richness

abundance



Abundance of large 
trees

Species composition 
and richness of birds 
and bryophytes 

Shelterwood system: 
retention trees, 
increasing rotation 
period

Tree selection system: 
Saving mature trees



Tree species diversity Key factor in species 
richness of all organism 
groups

It should be a main 
directive in all 
management system.



Tree size heterogeneity, 
shrub layer

Species richness of 
birds and bryophytes 

Spatially fine scaled 
management: stem or 
group selection system



Deciduous litter cover
Inhibit the abundance of 
terricolous bryophytes 



Light The most important 
factor in the species 
composition and 
diversity of herbs and 
seedlings

Spatially fine scaled 
management: stem or 
group selection system



Oak proportion
Increase the cover and 
species richness of 
epiphytic bryophytes



Spruce proportion Increase the diversity 
of birds and herbs



Conclusions

Many community level variables of the organism groups can be 
predicted relatively well by simple variables of forest stands

Basic research: the relationships can generate hypotheses 
for experimental studies exploring causalities 

Applied research: The relationships can help for the 
establishment of nature conservation and forest management 
strategies



ØTree species composition
ØStand structure
ØLight
ØSubstrates
ØLandscape variables
ØForest history
ØSoil and litter properties
ØMicroclimate

Ø Birds
Ø Bryophytes
Ø Herbs
Ø Seedlings
Ø Saplings
Ø Fungi
Ø Lichens
Ø Beetles
Ø Spiders
Ø Flies

???

Perspectives

Potential explanatory variables: Organism groups:
(abundance, diversity, 
fuctional groups)
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