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Tree-related microhabitats (TreMs) in 
Romanian old-growth forests



Habitat trees- key elements for forest biodiversity

A habitat tree (adapted from Larrieu et al. 2018)

Standing trees that bear structures
needed by many species for
foraging, nesting, breeding.

Tree-related microhabitats (TreMs)

was grouped in 15 groups (Larrieu et al. 2018)

From Asbeck 2019

WC = woodpecker cavities, RH = rot holes containing mould, IG = insect 
galleries and bore holes, CO = concavities, ES = exposed sapwood only, ESH 
= exposed sap and heartwood, CD = crown deadwood, TT = twig tangles, 
BC = burrs and cankers, PF = perennial fungal fruiting bodies, EF = 
ephemeral fungal fruiting bodies, EP = epiphytic or parasitic crypto- and 
phanerogams, NE = nests, MS = microsoils, FE = fresh exudates 



Objectives

To analyze and compare the occurrence and 
diversity of Tree-related Microhabitats (TreMs) in 
virgin and managed forests growing under similar 
environmental conditions, across different forest 
types in Romania.



Sessile oak-
beech forests
 2 plots of 0.56 
ha in each OG 
and MG forest
284 trees in MF
203 in VF

All trees with a DBH>30 cm in sample plots of….

Pure beech 
forests
 4 plots of 0.25 
ha in each VG 
and MG forest
237 trees in MF
179 in VF

Pure spruce 
forests
1 plot of 0,5 ha 
125 trees in MF
83 in VF

Silver fir beech
 forests
5 plots of 0,25
ha in each forest
215 trees in MF
207 in VF



For each tree with a DBH >30 cm, the TreM according to 
Catalogue of tree microhabitats (Kraus et al. 2016) were noted

Material and methods



Results
TreM abundance

Virgin forests had more TreMs per tree than managed ones across the majority of forest types.
The lowest Trem abundance was found in spruce managed forests (median 2), and the highest 
in Șinca’s virgin mixed beech–fir forest (median 9).
Beech and beech–oak forests were in between, with medians of 5 (managed) and 6 (virgin).



The relationship between TreM abundance and tree DBH



Results

TreM richness

Virgin forests had significantly more different TreMs per tree (TreM richness) than managed 
ones across all forest types.
The lowest Trem richness was again found in managed spruce forests (median 1), and the 
highest in Șinca’s virgin mixed beech–fir forest (median 3) and in virgin pure beech of Nera.



The relationship between TreM richness and tree DBH



Results

TreM richness of tree related microhabitats groups (Larrieu et al. 2018)

TreM richness of different groups was more left-skewed in managed forests, more trees had fewer TreM groups than in 
virgin forests.
Trees without TreMs were more frequent in managed forests than in virgin forests.
Virgin beech forests had trees with up to 8 TreM groups, while the trees from managed forests had maxium 6 Trems
groups (in pure beech forests).
Again, the trees in spruce forests had the least number of TreM groups, with a maximum of 3 groups per tree in 
managed and of 5 in virgin forests, respectivelly.



Results
TreM diversity (Shannon index)

TreM diversity (Shannon index) was significantly higher in virgin forests compared to 
managed ones across all four forest types.
Lowest diversity was found in pure spruce forests.
Highest diversity occurred in virgin beech–silver fir forests.



TreMs groups composition



Conclusions

•TreM patterns are influenced by both forest 
type and management practices.
•Virgin forests host a higher abundance, 
richness, and diversity of TreMs than managed 
forests across all forest types.
•Dominant TreM groups are similar within 
forest types, but managed forests show less 
structural complexity.
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