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© Forest is life

Effect of heat and drough on 
walloon forests (august 2018)
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Mitigate risks

Positive interactions

Anticipate threats : 
• Species adapted to local conditions
• Species diversity
• Use of natural regeneration

First priority in foresty code of Wallonia
(art. 1) . . . 

© Forest is life

Strategies to maintain ecosytem services : 
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Ungulates has potentially
undesirable effects on the 
regeneration

Reduction of growth and quality,
tree species substitution. 

Long-lasting consequences
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Aim of the study

Characterisation of the ungulate impact on the forest
regeneration in Wallonia (in varying ungulate abundances)

• Are ungulates a determinant factor for the forest regeneration? 

• Does ungulates modify species composition of the forests?

• (What is the relation between ungulate abundance and regeneration succes? )
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3 m 3 m

An enclosure – exclosure experiment.
One Sampling Unit (UE) = 3 sub units (SUE). 

Material
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970 EE in varying ungulate abundance

3 000 km² of forest

At least 1,5 red deer harvested / km² of forest in the management area (in 2013)

At least 0,6 Enclosures-Exclosures / km²

Mainly in broadleaves forest gaps ( indigenous species) 
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Installation of the EN-EX network

Random selection of 

points  

among 200m X 200m  

grid intersections

Field visit

regen. expected : 
EN-EX installation

regen. unexpected :
point abandoned

Random selection of other points



Service public de Wallonie agriculture ressources naturelles environnement 

Yearly survey by forest officers and trained volunteers

Measured variables :

• Height of highests seedlings

• Number of seedlings / species

• Cover (herbaceous and ligneous ; shrub species ; bryophytes)

1,38 m
=> 6 m²
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2016 : installation and first measures
970 U.E.

2017 : 1st growth year

2018 : 2nd growth year
877 U.E.

( 2019 : 3rd growth year, in a limited area 
due to a.s.f.)

Early results
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Changes in the height of seedlings

310

Total : 877 U.E.
Species comparison
(inside SUE type): 
Anova and Kurskall -
Wallis and poshoc
test: No common
letters means
significant differences

Nr. of UE with
presence of the 
species
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Changes in the height of seedlings
Species comparison
(inside SUE type): 
Anova and Kurskall -
Wallis and poshoc
test: No common
letters means
significant differences

EN VS EX : 
student t.test of 
the differences for 
one specie

ns : not significant
* : p value < 0,05
** : p value < 0,01
** : p value < 0,001

Total : 877 U.E.
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Change in the number of seedlings

Total : 877 U.E.
Species comparison
(inside SUE type): 
Anova and Kurskall -
Wallis and poshoc
test: No common
letters means
significant differences

EN VS EX : 
student t.test of 
the differences for 
one specie

ns : not significant
* : p value < 0,05
** : p value < 0,01
** : p value < 0,001
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• Ungulate effect is determinant and undesirable on the regeneration : 
– Among abundant species : 

• oak Less sensitive to heat and droughts
• beech and spruce More sensitive to heat and droughts

– Less abundant species : birch, and rowan

• Fastens the forest succesion to the climax : 
– More monospecific climax (beech)
– Reduces resilience to climate change : undesirable

• Further research needed to characterise : 
– Tree recruitment
– Its relation with ungulate abundance <->  environement covariates

è Should be taken into account in further forest predictions.

Conclusion : 

Diversification potential
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Perspectives
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Thank you so much …

… for your attention ! 

And thanks to the DEMNA and SRFB 
teams, DNF officers, all the volunteers
and the partners of this project.
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Franck Renard

I listen to your questions. 
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