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Abstract. The importance of this study consists in the knowledge of the 
ecological attributes characteristic to mixed forestry habitats and how they 
affect the structure of the lichen species abundances. The field activities 
were performed within five forest habitat types from Moldavia Province, 
characterised mainly by oak mixed forests, riparian mixed forests and mixed 
beech forests. The habitat variables, tree variables and the lichen species 
abundances were analysed to get informations on the structural disimilari-
ties, on the one hand, and relationships on the other hand. Within this study 
no significant disimilarities were found out from abundance lichen species 
point of view. The lichen species abundances are a result of interactions be-
tween components of their microhabitat and macrohabitat. The correlation 
analysis pointed out the preferences of lichen species to their host trees, 
especially Quercus and Fraxinus, altitude and tree level variables as are as-
pect and mosses coverage. The regression analysis has highlighted that the 
changes in lichen species abundances are caused by macrohabitat level pre-
dictors such as host trees represented by Fraxinus. This study demonstrates 
that, structure of lichen species is influenced by attributes of mixed forest 
habitats; therefore maintaining the diversity of tree species and ensuring 
the continuous occurrence of forestry land is necessary for lichen and their 
habitat conservation.
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Introduction

The natural protected forest need to be main-

tained due to their associated species, retain 
their features and aesthetic value (Hilbert & 
Wiensczyk 2007). Furthermore, unlike to 
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managed forests, the natural ones present a 
high quality of microhabitat and macrohabitat 
characteristics (Suija et al. 2007, Kubiak 2013, 
McMullin et al. 2014).
 At the landscape level, epiphytic lichen com-
munities are affected by climatical conditions, 
orographic variation and habitat fragmentation 
(Werth et al. 2005, Giordani 2006, Giordani & 
Incerti 2008, Scheidegger & Werth 2009).
 At the habitat level, forest structure, manage-
ment intensity (Franklin et al. 2002, Aragón et 
al. 2010, Morley & Gibson 2010), matrix are-
as (Lindenmayer et al. 2000, Lindenmayer & 
Franklin 2002, Debinski 2006, Driscol et al. 
2013) forest continuity (Fritz & Brunet 2010, 
Nascimbene et al. 2012) and tree species di-
versity (Jüriado et al. 2003, Leppik & Jüriado 
2008) are important predictors which affect 
epiphytic lichen communities.
 At the tree level, the bark morphology, diam-
eter, competition with other epiphytes (Leppik 
et al. 2011), bark pH (Mistry & Berardi 2005, 
Thor et al. 2010) and aspect (Morley & Gibson 
2010) are attributes which influence epiphytic 
lichen species.
 Background known studies from Romania, 
reveal important aspects about lichen species 
which are related to environmental factors and 
forest management. Thus, it was found that, 
within unmanaged forest habitats, lichen spe-
cies are significantly affected by forest struc-
ture drivers (Ardelean et al. 2013, Vicol 2015a, 
Vicol 2015b) while in managed forest habitats 
the improper management have a negative-
ly impact on lichen species (Ardelean et al. 
2015). 
 Due to the influence of the biogeographical 
regions, on Romania territory there are differ-
ent types of the habitats represented by a great 
divesity of the deciduous mixed forests and 
coniferous ones (Doniță et al. 2005).  In the 
Moldavia Province, some protected areas are 
important genetic centers, especially to oak 
species and one of them (Medeleni Forest Re-
serve) represents ’’locus classicus’’for Fraxino 
angustifoliae – Quercetum pedunculiflorae as-

sociation. In the southern part of investigated 
area, the majority of forests were replaced with 
Robinia pseudacacia L. which have a negative 
impact of biodiversity (Sârbu et al. 2007). 
 The aim of this study consists in the find-
ing out representative models based on the 
macrohabitat and microhabitat of the forestry 
drivers and how these affect the abundance of 
the lichen species.The main objectives of this 
study are: (i) point out differences regarding 
the lichen species abundances among the in-
vestigated forest habitat types; (ii) identify the 
main macrohabitat and microhabitat factors 
which influence the lichen species abundances 
and (iii) highlight the main predictors which 
affect lichen species abundances.

Materials and methods

Studied area

The Moldavian Plateau lies on 23085 km2, 
being situated in the eastern-northern part of 
Romania, between the Prut River, Obcinele 
Bucovinei, the Moldavian Subcarpathians, 
and in the northern-eastern part of the Roma-
nian Plain. The basement of Moldavian Pla-
teau is represented by the following structural 
entities: Moldavian Platform in north, Bârlad 
Platform as the western segment of the Scyth-
ian Platform and the Covurlui Platform in the 
southern extremity (Ielenicz & Pătru 2005, 
Bălteanu et al. 2006). The Sarmatian deposits 
are represented by clays and sands with inter-
calations of limestone and sandstone that are 
seen on large plateau areas and Pliocene de-
posits, mainly marls and sands (Doniță et al. 
1992, Bălteanu et al. 2006). Altitude is higher 
(400-500 m) in the north and lower (200-300 
m) in the south (Doniță et al. 1992, Bălteanu 
et al. 2006). The climate suffers the effect of 
semi-arid continental influences. The annual 
mean temperatures range between 6.5 °C and 
10 °C and precipitations are higher (700 mm) 
in the northern part and lower (450 mm) in the 
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southern part of the studied area (Doniță et al. 
1992, Sârbu et al. 2007). In the northern part, 
luvic brown soils, frequently pseudogleyzated, 
are predominant. At altitudes above 200 m, 
grey soils, chernozems, cambic chernozems, 
argillic chernozems and pelisols are spread. 
In the river floodplains there are halomorphic 
soils, alluvial soils and psamosols (Doniță et 
al. 1992).
 The research were conducted in forest re-
serves covering five forest  habitat types (Table 
1). 
   
Sampling design  

At forest level. Within each FR, up to 16 
sampling units of 10 × 10 m were randomly 
selected. In the investigated area, a total of 
160 sampling units of 100 m2 were recorded. 
The size of sampling unit is according to Pri-
godina-Lukošienė & Naujalis (2006). In each 
sampling unit, a single tree found in the cen-
tre of the sampling units was selected. In to-
tal, up to 160 trees were tested. If there were 

more trees close to the centre of 
the sampling units, straight trunks 
without knobs and deep holes, 
trunks without splits under 1 m 
height into two branches, trees 
no less than 80 cm in diameter 
and trunks without removed bark 
were selected. In the studied area, 
97 oaks, 5 maples, 3 cherries, 26 
beeches, 19 ash-trees, 1 horn-
beam, 4 poplars, and 5 lindens 
were sampled in total. The total 
number of each host tree species 
within each investigated reserve 
is given in Table 1 (Supporting 
Information).
 At tree level. A frame 
of 20 × 20 cm at a heigh of 1 
m above the ground was set on 
each of the selected tree (Prigodi-
na-Lukošienė & Naujalis 2006). 
This sampling method was stand-
ardized by Estrabou et al. (2011), 

Estrabou et al. (2014). The tree species were se-
lected according to their diameters. Thus, tree 
species with diameters higher than 80 cm were 
tested so that the frame of 20 × 20 cm could 
be entirely included on the tested trunks. The 
tree diameters were measured at a height of 1 m 
above the ground. Within the investigated FR, 
160 sampling units of 20 × 20 cm were execut-
ed. Within each sampling unit, all specimens 
of each recorded lichen species were counted 
and then the depth of the rhytidome crevices 
was measured (cm). The frame was split up in 
four quadrats of 10 × 10 cm, and within each 
quadrat, two measures of crevice depths were 
recorded (the one to the upper limit of 10 × 10 
cm, and the other to the lower limit of 10 × 10 
cm). In total, eight measures of crevice depth 
were recorded. 
 A part of  macrovariables (the degree of the 
canopy openness, the covering with subarbus-
cle and arbuscle within each sampling unit of 
10 × 10 m and the cover with mosses and algae 
within each sampling unit of 20 × 20 cm) was 
recorded using a scale presented by Mistry & 

The location of the natural forest reserves subject to field 
works: (1) Crujana (Suceava county), (2) Breana-Roș-
cani (Galați), (3) Ciornohal-Călărași (Botoșani), (4) 
Ciritei-Mircești (Iași), (5) Medeleni (Iași), (6) Pogăneș-
ti-Suceveni (Galați), (7) Roșcani-Trifești (Iași), (8) 
Stuhoasa-Suhărău (Botoșani), (9) Tudora Natural Re-
serve (Botoșani) and (10) Uricani (Iași).

Figure 1 
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Information on the geographical, floristical composition and legislative framework of the studied 
forest habitat types

Table 1

Name of  
forest reserve

Lat. 
(N)

Long. 
(E)

Forest 
habitat 
type1

Altitude 
(m)2

Area 
(ha)2

Main 
species2

Protected since 
(documents)

Crujana  
(Suceava) 47.66 26.23 R4125 330 39.4

Quercus robur L., 
Carpinus betulus 
L.

1973, Suceava County 
Decision no. 492/19734; 
Low no. 5/20005

Breana-
Roșcani  
(Galați)

45.91 27.98 R4157 150-190 400.0 Quercus 
pubescens Willd. Law no. 5/20005

Ciornohal-
Călărași  
(Botoșani)

47.61 27.23 R4126 198-248 200.0

Quercus 
dalechampii Ten., 
Tilia tomentosa 
Moench., Cotinus 
coggygria Scop., 
C. betulus, 
Acer tataricum L.

1975, Decree no. 
688/19753; Botoșani 
County Decision no. 
5/19956; Law no. 5/20005

Ciritei-
Mircești  
(Iași)

47.08 26.86 R4404 188 26.3

Q. robur, Quercus 
pedunculiflora K. 
Koch., Fraxinus 
angustifolia 
Vahl., Fraxinus 
excelsior L.

1994, Iași County 
Decision no. 8/19946; 
Law no. 5/20005

Medeleni  
(Iași) 47.28 27.65 R4404 40-42 105.0

Q. robur, Q. 
pedunculiflora, 
F. angustifolia, F. 
excelsior

1994, Iași County 
Decision no. 8/19946

Pogănești-
Suceveni  
(Galați)

45.96 28.02 R4157 150-200 33.5

Q. dalechampii, 
Q. pedunculiflora, 
C. coggygria, A. 
tataricum, Pyrus 
elaeagrifolia 
Pall., Q. 
pubescens, T. 
tomentosa

2000, Law no. 5/20005

Roșcani-
Trifești  (Iași) 47.43 27.38 R4126 150-302 150.0

Carpinus 
orientalis Mill., 
Q. dalechampii, 
C. coggygria, C. 
orientalis

1994, Iași County 
Decision no. 8/19946; 
Law no. 5/20005

Stuhoasa 
Suharău  
(Botoșani)

48.15 26.35 R4120 163-302 100.0 Fagus sylvatica L.
1995, Botoșani County 
Decision no. 5/19956; 
Law no. 5/20005

Tudora  
(Botoșani) 47.48 26.68 R4120 300-350 117.6

Taxus baccata L., 
Fagus orietalis 
Lipsky., F. 
sylvatica

1975, Decree no. 
688/19753; Botoșani 
County Decision no. 
5/19956; Law no 5/20005

Uricani  
(Iași) 47.13 27.48 R4126 76-163 68.0 Q. dalechampii, 

Q. pedunculiflora

1973, Decree no. 5573; 
Iași County Decision no. 
8/19946; Law no. 5/20005
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Berardi (2005): 1 - weak degree of the canopy 
openness, low coverage with subarbuscle and 
arbuscle, low coverage with mosses and algae; 
2 - moderate degree of the canopy openness, 
moderate coverage with subarbuscle and arbus-
cle, moderate coverage with mosses and algae; 
3 - strong degree of the canopy overlapping, 
high coverage with subarbuscle and arbuscle 
and high coverage with mosses and algae. The 
scale corresponds to a coverage range that was 
chosen arbitrarily as follow: 1 - 0-33%, 2 - 33-
66%, 3 - 66-99%. The field activities were per-
formed during June-Octomber 2013.
 Host trees including measurements on diam-
eters and the rhytidome crevice depth within 
each investigated FR are presented in Table 2 
(Supporting Information). Within the investi-
gated forest habitats, the floristic composition 
of the host tree species is presented in Table 3 
(Supporting Information).
 Sample analysis. The lichen species which 
were not identified in the field were transport-
ed to laboratory for further identification. The 
lichen species identification used lichen keys 
(Moruzi & Toma 1971, Purvis et al. 1994, Ci-
urchea 2004), stereomicroscope (Zeizz Stereo 
CL 1500 ECO), and optical microscope (Zeizz 
Scope A1). Lichen species were identified 
based on the microscope slides and chemical 
reagents as: iodine-potassium iodide (IIK), 
chlorine (Cl2), potassium hydroxide (KOH), 
calcium chloride (CaCl2) and paraphenylenedi-
amine (Pd). The identification of the tree spe-
cies followed Ciocârlan (2009). 
 The nomenclature used in lichens was My-
coBank (www.mycobank.org), while in cormo-
phytes was The International Plant Name Index 

(www.uk.ipni.org).

Statistical analysis

The statistical analysis was performed at the 
habitat type level. Within the studied area were 
identified five habitat types (see table 1); thus 
for each habitat type there are three subset var-
iables such as macrovariables (habitat level 
variables), microvariables (tree level variables) 
and lichen species abundance (response vari-
ables). 
 Macrovariables (altitude, the degree of the 
canopy openness, the cover with subarbuscles 
and arbuscles with sampling units of 10 × 10 
m and host trees) microvariables (aspect, cov-
erage with mosses and algae within sampling 
units of 20 × 20 cm, diameter of the host trees, 
bark crevice depth) and lichen species abun-
dances were analysed using univariate, bivari-
ate and multivariate methods.
 The lichen species abundances were anal-
ysed using relative abundance that was calcu-
lated according to the following formula (Wal-
lace 1878 cited by Hurlbert 1971):

 πi = Ni/N×100, where

πi - relative abundance, Ni - the total number of 
specimens of a particular species; N - the total 
number of specimens of all species. 
 The lichen species, which was found in 1 or 
2 sampling units, was not taken into account. 
Removal of the rare lichen species is a useful 
way of reducing the bulk and noise in the data 
set without losing much information (McCune 

Note. Abbreviations: R4125 (Moldavian mixed forests with sessile oak (Quercus petraea), beech (Fagus sylvat-
ica), small-leaved linden (Tilia cordata) and Carex pilosa), R4126 (Moldavian mixed forests with sessile oak 
(Quercus petraea), beech (Fagus sylvatica), silver linden (Tilia tomentosa) and Carex brevicollis), R4157 (Danu-
bian-west-pontic steppe forests of pedunculate oak (Quercus pedunculiflora) and Acer tataricum), R4404 (Mixed 
danubian-panonic forests with common oak (Quercus robur), ash (Fraxinus sp.), elm (Ulmus sp.) and Festuca 
gigantea), R4120 (Moldavian mixed forests with beech (Fagus sylvatica), silver linden (Tilia tomentosa) and 
Carex brevicollis); 1Doniță et al. 2005; 2Sârbu & al. 2007; 3Mohan & Ardelean 2006; 4http://www.anpm.ro/web/
apm-suceava/rapoarte-anuale; 5http://www.anpm.ro/legislatie; 6http://biodiversitatecbc-apmis.ro/new/down/Bule-
tin_informativ_2.pdf.  

Table 1 (continuation)
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et al. 2002). 
 The Shapiro-Wilk test (Ditham 2011) was 
first used to verify the data distribution and 
it has shown a non-normal distribution of the 
data (P < 0.05). 
 Log transformation is useful for diverse en-
vironmental, habitat and species response var-
iables especially when there is a high degree 
of variation within variables or when there is a 
high degree of variation among attributes with-
in a sample (McCune et al. 2002); therefore, 
macrovariables, microvariables and lichen 
species abundances were log transformed. 
 As dummy variables, the aspect and host 
trees have been coded for each different level 
of this factor. Thus, for a sample (habitat type) 
’’a particular value of the factor corresponding 
to a dummy variables has the value 1.0 for this 
sample, and the other dummy variables have 
a value of 0.0 for the same sample (Lepš & 
Šmilauer 2003).
 Kendall rank order correlation was used to 
find out significat relationships between lichen 
species abundances (response variables) and 
variables at habitat and tree level (within the 
same habitat type), respectively. Thus, each 
abundance of the lichen species was analysed 
to each macrovariable and microvariable for 
each habitat type in part. Monte Carlo permu-
tation test was based on 9999 random repli-
cates (Hammer et al. 2001). 
 Polynomial regression analysis of the first 
order was used to find significant predictors 
which affect lichen species abundances (Leg-
endre & Legendre 2012). Each macro and 
micro variables versus each lichen species 
abundances were analysed for the same for-
est habitat type in part. The chi-squared and 
Akaike Information Criterion values must be 
as lower as possible to a significant fit of data 
set (Hammer et al. 2001). 
 To detect dissimilarities among investigated 
forest habitats on basis of the lichen species 
abundances, cluster analysis was used (Jong-
man et al. 1995). As a measure of dissimilarity 
among investigated habitats, Chord Distance 

Coefficient was selected (Ludwig & Reynolds 
1988). To find out significant differences as re-
gard lichen species abundances among investi-
gated forest habitats the Mann-Whitney U test 
was used. Thus, the five forest habitats were 
compared 2 by 2 based on their lichen species 
abundances (Ditham 2011).
 To evaluate which are the lichen species 
primarily responsible for the dissimilarities 
between the investigated forest habitat types, 
the SIMPER method was used (Hammer et al. 
2001). The Chord Distance Coefficient was 
selected to calculate the similarity percentage 
between samples (Ludwig & Reynolds 1988). 
Lichen species with a percentage value lower 
than 0.50% were not taken into account. All 
statistical analyses (normal distribution, data 
transformation, cluster analysis, SIMPER, 
Mann-Whitney U test, non-parametric correla-
tion and regression analysis) were performed 
using PAST software (Hammer et al. 2001).

Results

In the studied forest habitats, 43 lichen species 
were found (Table 4 in Supporting Informa-
tion). The  statistical analysis was performed 
by eliminating 23  lichen species from their 
total number, because they were in one or two 
sampling units accordingly, only 20 lichen 
species were statistically analysed. As was 
expected, nitrophilous lichen species such as 
Phaeophyscia nigricans (Flk.) Moberg., Phy-
scia aipolia (Ehrh. ex Humb.) Fürnr., Phaeo-
physcia orbicularis (Nëck.) Moberg., Physco-
nia distorta (With.) J. R. Laudon, Physconia 
enteroxantha (Nyl.) Poelt, recorded higher 
values of their relative abundance in the forest 
habitats mainly represented by oak. In other re-
gards, Graphis scripta (L.) Ach. and Pyrenula 
nitida (Weig.) Ach. were more abundant in for-
est habitats consisting mainly in beech (Table 
1 and Table 4 in Supporting Information). An 
important conservation aspect of this research 
consists in the identification of the red-listed 
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lichen species Hypotrachyna sinuosa (Sm.) 
Hale (1975) on Q. robur in a mixed oak for-
estry habitat.
 Cluster analysis indicated that groups rep-
resented by R4126, R4157 and R4404 forest 
habitat types were slightly distinct as regards 
the recorded relative abundance of the lichen 
species as against forest habitat group such 
as R4120 and R 4125 due to the lower value 
(0.58) of the Cophenetic Correlation Coeffi-
cient (Fig. 2). The first group of forest habi-
tat types consisted of oak, ash and linden in a 
great deal unlike, the second group of the test-
ed trees, which was predominantly represent-
ed by beech (Table 1 Supporting Information). 
Based on Mann-Whitney U test, no significant 
differences were pointed out among forest 
habitat types in terms of lichen species abun-
dances (Table 5 in Supporting Information). 
Also, SIMPER analysis did not show a consid-
erable contribution concerning lichen species 
abundances among the studied forest habitats 
(Table 6 in Supporting Information).
 Based on the non-parametric correlation, 
significant relationships were found between 
lichen species abundances and habitat lev-
el variables in the following studied forest 
habitats: R4125 among G. scripta and Quer-
cus (-0.54, p < 0.05), R4126 among P. orbi-
cularis and Fraxinus (0.75, p < 0.05), R4157 
among P. enteroxantha and altitude (-0.35, p 
< 0.05), among Lecidella elaeochroma (Ach.) 
M. Choisy and Fraxinus (0.73, p < 0.05) and 
tree level variables in the forest habitat, as are 
R4126, among Xanthoria fallax (Hepp.) Arn. 
and trunk orientation towards the east (0.81, p 
< 0.05), R4157 among P. distorta, and the cov-
ering in mosses (0.45, p < 0.05), and R4120 
among  P. nitida  and trunk orientation towards 
the west (-0.52, p < 0.05). 
 The descriptive modelling indicated host 
trees as significant predictors. Thus, the abun-
dances of lichen species are affected especially 
by habitat level predictors such as ash species
(Table 2).

Discussion

According to the obtained results, nitrophi-
lous lichen species are more abundant in the 
studied area. The studied forest habitats are 
integrated within an agricultural landscape; 
therefore lichen species with preferences to 
organic enrichment substrata are dominant. 
In a similar study performed in the northern 
part of Thailand, the predominance of the 
nitrophilous lichen species, especially from 
Physciaceae Family, is caused by agricultural 
intensive practices at lowland level with lower 
atmospheric humidity and higher temperature 
(Saipunkaew et al. 2005). Generally, the Phy-
sciaceae Family is represented by xerophilous, 
termophilous and preferences for high values 
of the substrata eutrophication (Wirth 2010). 
The higher bark pH of the ash tree (Laundon 
1963) may be an explanation of the higher 
abundance of some nitrophilous lichen spe-
cies such as: P orbicularis and L. elaeochro-
ma on its trunks. The higher abundance of 
nitrophilous lichen species in agricultural and 
livestock stands is influenced by well-lighted 
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microhabitats and high enrichment in nutrients 
of substrata (Giordani & Incerti 2008, Aragón 
et al. 2010). 
 In the forest habitats represented mainly by 
beech, crustose lichen species are more abun-
dant on their trunks due to smooth bark. Sim-
ilar results have been obtained by Bollinger et 
al. (2007) in Switzerland, Leppik et al. (2011) 
in Estonia and Ekman et al. (2013) in Sweden, 
who found that crustose lichen species are re-
lated to trees with smooth bark, among which 
Fagus sylvatica is one of the host trees.
 As an important attribute of mixed forests, 
the diversity of tree species, especially Quer-
cus and Fraxinus, is associated to an increase 
of the abundance lichen species. Other studies 
pointed out that the higher of the abundance 
lichen species on ash tree is due to their rough 
bark and capacity to store a large amount of 
water (Moe & Botnen 1997). Due to the varia-
bility of the bark texture, the lichen propagules 
can became trapped and develop on rough 
surfaces more easly than on smooth surfaces 
(Mistry & Berardi 2005, Mežaka et al. 2008). 
Another influence of bark texture on lichen 
species abundance is based on the higher water 
holding capacity and the porosity of the soft-
barked trees such as Ulmus ssp. and Fraxinus 
ssp. which give up water more slowly than 
hard-barked trees, such as Quercus ssp. (Mis-
try & Berardi 2005).
 The aspect (especially the eastern part of 
trunks), is more or less correlated to sunlight 
conditions. The well-lit trunks are adequate 
substrata to foliose thalli. Generally, foliose 

thalli prefer better illuminated substrata (Wirth 
2010) therefore their abundances increasing 
with solar light (Moe & Botnen 1997, Moe & 
Botnen 2000, Franklin et al. 2002, Jüriado et 
al. 2009, Hauck 2011). 
 Generally, the changes in lichen species 
abundance are caused by host tree (ash spe-
cies) as significant predictors identified within 
the studied forestry habitats. 
 The protected forest habitats are widely con-
sidered a refuge for many species, but they are 
also connected to managed stands; therefore, 
an important management tool would be that, 
in the managed stands, the cutting of trees 
should be selective in order to create a matrix 
which consists in an uniform patch, including 
trees of different ages, with diverse microhab-
itat and macrohabitat features.  

Conclusions

In forest habitats where oak dominates, the ni-
trophilous lichen species are more abundant, 
most likely due to agricultural influences. Oth-
erwise, in the forest habitats well represented 
by beech, there are two lichen species that 
are common, namely P. nitida and G. scrip-
ta, which are rather abundant. Lichen species 
abundances are significantly related to macro-
habitat drivers such as host trees and altitude, 
and also to microhabitat drivers such as aspect 
and mosses covering. Significant predictors 
which affect lichen species abundances are 
mainly host trees consisting in Fraxinus. It 

Results of the regression analysis on habitat and tree level predictorsTable 2

Type of 
habitat

Sample 
size (n)

Response 
variables

Habitat level 
predictors

Significance statistics

Chi- 
square

Akaike 
Information 
Criterion

r2 F p

R4126 34 P. orbicularis Fraxinus 0.04 8.04 0.66 7.89 0.04

R4157 31 Lecidella 
elaeochroma Fraxinus 0.04 8.04 0.66 8.06 0.04

Note. The abbreviations are common to Table 1.
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has been found that there are no dissimilarities 
among forest habitat types in terms of lichen 
species abundance. The oak and ash as main-
ly constituent element of the studied forestry 
habitats have indeed a determinant role in li-
chen species abundance.
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