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1965). Contributing factors, which amplify the oak decline 
phenomenon, are primarily linked to the infl uence of biotic 
factors, such as pathogens (fungi) or secondary bark bee-
tles (Sinclair, 1965). Therefore, it can be argued that elimi-
nating one of the controllable factors in this logical chain, 
such as inciting factors, largely represented by defoliators, 
could prevent the success of the decline phenomenon.

Our study focuses on inciting factors such as defoliating 
insects, exemplifi ed by Lymantria dispar Linnaeus 1758 
(Lepidoptera: Erebidae). This insect species is recognised 
as one of the most prolifi c defoliators of oak forests (Elkin-
ton & Liebhold, 1990; Tomescu et al., 2010; Milanović et 
al., 2014). This reputation stems from its voracious appetite 
in the larval stage (Prade & Coyle, 2023) and eruptive out-
breaks that occur at variable intervals (Nețoiu et al., 2016). 
Although a polyphagous species, the defoliator exhibits a 
pronounced preference for oak species, as their leaves pro-
vide a more favourable environment for the insect’s devel-
opment (Liebhold, 1995; Milanović et al., 2014). Numer-
ous studies have highlighted that defoliation caused by L. 
dispar has signifi cant eff ects, including the impairment of 
radial growth (Davidson et al., 1999; Muzika & Liebhold, 
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INTRODUCTION

Ecosystems dominated by oak trees hold signifi cant 
economic importance due to the quality of their wood and 
derived products, as well as their ecological signifi cance 
concerning climate, hydrology, and biodiversity eff ects 
(Oszako, 1997). In Europe, the 20 oak species contribute to 
9% of the total growing stock and represent 27% of decid-
uous species (Oszako, 1997). However, these ecosystems 
face threats from the decline of oak species, fi rst observed 
in Europe since the early 1900s (Falck, 1918; Day, 1927; 
Oszako, 1997). The decline results from a combination 
of abiotic and biotic factors (Manion, 1981; Shigo, 1986; 
Manion & LaChance, 1992). Sinclair (1967) classifi ed the 
factors contributing to tree decline into three categories: (i) 
predisposing factors that weaken trees physiologically; (ii) 
inciting factors and (iii) contributing factors. Predisposing 
factors are often related to abiotic factors, such as local 
edaphic and climatic conditions (Sinclair, 1965, 1967). 
Inciting factors are responsible for the initial symptoms 
of decline and are linked to both abiotic factors, such as 
severe drought or extreme winter temperatures, and biotic 
factors, including viruses and defoliating insects (Sinclair, 
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riods on smaller scales (Simionescu et al., 2000; Tomescu 
& Neţoiu, 2006). The oak forests in Romania, particularly 
those in the southern part of the country, are characterised 
by a continental climate, with periods of drought and re-
duced rainfall, conditions favourable for the outbreak de-
velopment of the defoliator (Tomescu & Neţoiu, 2006; 
Nețoiu et al., 2016; Zúbrik et al., 2016). In addition to 
climatic factors, these forests have been impacted by an-
thropogenic factors, such as intensive logging and grazing, 
which create favourable conditions for an outbreak of de-
foliating insects such as Tortrix viridana Linnaeus 1758, 
a species of winter moth, L. dispar, Malacosoma neustria 
Linnaeus 1758, and others (Simionescu et al., 2000; Nețoiu 
et al., 2016).

Typically, population dynamics can be positively or neg-
atively infl uenced by biotic factors such as food abundance 
and quality, the number of predators/parasites, and compe-
tition for food, as well as abiotic factors like climate and 
soil (Capinera & Barbosa, 1977; Berryman, 1986; Nețoiu 
et al., 2016). In addition to these factors, several studies in-
dicate that stand characteristics, such as age, composition, 
and canopy coverage, may play an important role in the be-
haviour of insects triggering outbreak phenomena (Doane 
& McManus, 1981; Muzika et al., 1998; Davidson et al., 
2001; Ilyinykh et al., 2011; Nețoiu et al., 2016).

This study aims to investigate the temporal and spatial 
dynamics of defoliation intensity over a three-year period 

1999, 2000; Nețoiu, 2000; Naidoo & Lechowicz, 2001; 
Fajvan et al., 2008; Milanović et al., 2014), reduced abil-
ity to produce acorns (Gottschalk, 1989; Davidson et al., 
1999), the creation of conditions conducive to outbreaks 
of secondary insects (Fratian, 1973; Neţoiu, 1998), and, in 
the case of repeated severe defoliation, partial or complete 
tree dieback (Marcu, 1966; Davidson et al., 1999). In Eu-
rope, signifi cant outbreaks have been recorded in Germa-
ny (Wulf & Graser, 1996), Italy (Luciano & Prota, 1995; 
Camerini, 2009), the Netherlands (Moraal, 1996), Austria 
(Hoch et al., 2001), Portugal (Sousa, 1995), Spain (Roy et 
al.,1995), France (Hérard et al., 1996), Croatia (Hrašovec 
et al., 2008), Slovakia (Zúbrik & Novotný, 1996), Russia 
(Savotikov et al., 1995), Ukraine (Meshkova, 1999), Ser-
bia (Tabaković-Tošić, 2005; Tabaković-Tošić et al., 2015), 
and Hungary (Csoka, 1996; McManus & Csóka, 2007). In 
the United States, it is estimated that over a century (1920–
2020), it defoliated nearly 40 million hectares (Prade & 
Coyle, 2023), with an annual economic impact of over 250 
million dollars (Aukema et al., 2011; Paini et al., 2018).

The decline of oaks has been reported in Romania since 
the 1930s, and in research conducted in the 1960s, defolia-
tion caused by L. dispar was identifi ed as a key factor in 
tree decline (Marcu, 1966). In past decades, L. dispar has 
exhibited notable outbreaks in Romanian oak forests, par-
ticularly during the periods of 1954–1957 and 1986–1989, 
with intermittent infestations occurring between these pe-

Fig. 1. Location of the study area (Esri, Maxar, GeoEye, Earthstar Geographics, and the GIS User Community).
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and address the following questions: (i) Is there a relation-
ship between the in sects’ reproduction and feeding behav-
iour, and stand characteristics? (ii) Which stand charac-
teristics can be considered key factors in shaping insect 
behaviour? We hypothesised that population density and 
defoliation intensity may be infl uenced by factors such as 
woody species abundance, specifi c composition of the for-
est, canopy density, and stand age.

MATERIAL AND METHODS
Study site and data collection

The research was conducted in Tatina Forest, located in Călărași 
County, Romania (Fig. 1). This forest is managed by Mitreni For-
est District and is predominantly composed of Quercus peduncu-
lifl ora K. Koch, in association with other deciduous tree species 
as Quercus cerris L., Ulmus minor Mill., Tilia tomentosa Moe-
nch., Fraxinus excelsior L. and Gleditschia triacanthos L. 

To investigate the relationship between insect behaviour and 
stand structure characteristics, we conducted a comprehensive 
collection of data focusing on two main aspects:
• Stand characteristics (predictors of population density and de-

foliation intensity);
• Insect reproduction and feeding behaviour

To collect the data, we implemented a network with 42 sample 
plots, distributed on a grid at intervals of 300 m (Fig. 2, Table 
S1). Each sample plot was defi ned as the centre of a circle with a 
radius of approximately 11.29 m, covering an area of about 400 
m2. Since, regardless of the degree of infestation and outbreak 
phase, no visible defoliation occurs in Robinia pseudoacacia for-
ests, indicating that black locust is an unsuitable food source for 

L. dispar (Simionescu et al., 2000), we excluded sample plots that 
fell within black locust stands from the data collection process. In 
total, 35 sample plots were inventoried, representing an area of 
1400 ha, consisting of 504 trees. The data collection process took 
place over a period of three years, from 2021 to 2023.

The stand characteristics (predictors) considered for each sam-
ple plot are listed in Table 1.

Regarding the reproduction and feeding behaviour of the in-
sects, two types of information were gathered:
• Population density, expressed by the number of egg masses 

per sample plot;
• Defoliation intensity, expressed by the degree of defoliation 

caused by larvae at the end of the feeding period.
Population density was determined by direct counting in the 

fi eld (without collecting) in January of each year, assessing the 
egg masses on each tree within the sample plots. The term “egg 
masses” strictly refers to the number of egg layings, without con-
sidering the size or number of eggs in each. Therefore, each egg 
mass was counted equally, regardless of the fecundity of each. 
They were recorded for each tree (regardless of species) and sub-
sequently either the average number of egg masses per tree (see 
Fig. 6) or the total number of egg masses per plot sample was 
calculated (see Fig. 4).

Defoliation intensity was assessed in the fi eld in June, after the 
completion of larval feeding. For each sample plot, average de-
foliation was estimated based on assessments of all trees within 
the plot, considering the degree of defoliation for each tree. Each 
tree in the sample plots was inventoried (regardless of species), 
and the level of defoliation – expressed as a deviation from nor-
mal crown integrity – was quantifi ed by percentage intervals of 5 
(Buzatu et al., 2023), ranging from 0 (undefoliated) to 100 (com-
pletely defoliated).

Mapping defoliation produced by Lymantria dispar
The data regarding insect-induced damage were interpreted 

both statistically and graphically through image analysis, and the 
generation of thematic maps based on the intensity of defolia-
tion. This graphic processing provides an overall picture of the 
temporal and spatial dynamics of defoliation intensity during the 
study period.

Thematic maps were obtained with ArcMap 10.5 software 
(ESRI), employing ArcToolbox-Special Analyst Tools-Interpola-
tion-IDW to generate a raster dataset. We selected this method 
based on the assumption that the calculated average intensity 
at each sample plot has a local infl uence that diminishes with 
distance, with values measured closest to the location having a 
greater impact on the predicted values than those farther away. 
To render the raster dataset, the ‘classifi ed’ method with a sin-
gle-band raster layer was used. To highlight the diff erences be-
tween sample plots in terms of infl icted damage, we opted for the 
‘manual classifi ed’ method, allowing us to set the class breaks at 

Fig. 2. Representation of the study’s network of sample plots.

Table 1. Analysis of stand characteristics.

Stand characteristics Assessment indicators Categories Sample plot structure

Woody species abundance Number of tree species present in sample plot
1 species
2 species
3 species

Low abundance
Medium abundance

High abundance

Specifi c composition Proportion of oak in forest composition 100% oak 
Oak + other tree species

Pure stand
Mixed stand

Canopy density Ratio between canopy projection area and stand area 0.7–0.9
0.4–0.6

Almost closed canopy
Open canopy

Stand age The average age of the component trees < 60 years
> 60 years

Young stand
Mature stand
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threshold values according to the established standards for insect 
defoliation (Simionescu et al., 2000) (Table 2).

Data analysis
In the initial phase of statistical analysis, Shapiro-Wilk and 

Levene’s tests were applied to assess normality and homosce-
dasticity of variances. Since the data passed both tests, we pro-
ceeded to the second stage, applying a parametric approach. We 
conducted a two-way ANOVA (analysis of variance) to examine 
the eff ects of stand characteristics as independent variables on the 
population density and defoliation intensity as dependent vari-
ables.

Data analyses were conducted using STATISTICA 8.0 soft-
ware (StatSoft Inc., 2007).

RESULTS

Temporal evolution of defoliation produced 
by Lymantria dispar: A cartographic analysis

Visual analysis of the data indicates that in the fi rst year 
of research, no signifi cant damage caused by L. dispar was 
recorded. However, from the second year, defoliations 
intensifi ed (with the exception of black locust stands), 
reaching a peak in the third year, marked by the most sig-
nifi cant defoliations (Fig. 3). A preliminary review of the 
cartographic analysis from each year reveals that the insect 
exhibited a preference for defoliating pure oak stands over 
mixed stands.

Exploring the relationship between reproduction 
and feeding behaviour of Lymantria dispar 
and stand characteristics
The relationship between insect population density 
and stand characteristics

Data analyses indicate that in the fi rst two years of the 
study, the population density, expressed by the number of 
egg masses, was not signifi cantly aff ected (p > 0.05) by 
any of the stand characteristics. In the third year, a signifi -
cant increase in population density was observed in stands 
consisting of only one (p = 0.024) or two (p < 0.001) tree 
species compared to those consisting of three species (Fig. 
4A), and additionally in stands composed solely of oak 
compared to those in which oak was mixed with other tree 
species (p = 0.013) (Fig. 4B). Canopy density and stand age 
had no signifi cant infl uence (p > 0.05) on population den-
sity expressed by the number of egg masses (Fig. 4C, D).

The relationship between defoliation intensity and stand 
characteristics

Results indicate that in the fi rst year of the study, when 
both the insect population and defoliation levels were low, 
defoliation intensity was not signifi cantly infl uenced (p > 
0.05) by any of the stand characteristics. From the second 
year, both woody species abundance and specifi c forest 
composition began to play a signifi cant role in the level 
of defoliation, confi rming the cartographic analysis. Defo-
liation intensity increased notably in stands consisting of 
only one (p < 0.001) or two (p < 0.001) species compared 
to those consisting of three species (Fig. 5A) and in pure 
oak stands compared to mixed stands (p < 0.001) (Fig. 5B). 
Furthermore, canopy density (Fig. 5C) and stand age (Fig. 
5D) continued to have no signifi cant infl uence (p > 0.05) 
on defoliation intensity.

Fig. 3. Spatial patterns of Lymantria dispar defoliation over the three-year study period.

Table 2. Threshold values for defoliation ranges used in thematic 
mapping.

Defoliation range The degree of defoliation Colour ramp
< 1% Undefoliated ▇
1–10% Very low ▇
10.1–25% Low ▇
25.1–50% Medium ▇
50.1–75% High ▇
> 75% Very high ▇
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The feeding and oviposition preferences 
of Lymantria dispar across tree species

In the second year of the study, a distinct preference for 
Q. pedunculifl ora was observed in terms of reproduction 
behaviour (Fig. 6A). On average, L. dispar deposited sig-
nifi cantly more egg masses on Q. pedunculifl ora in com-
parison with Q. cerris (p < 0.001), T. tomentosa (p < 0.001), 
and other broad-leaved tree species, but not signifi cantly 
more than U. minor (p > 0.05). This preference persisted 
throughout the third year, with L. dispar continuing to de-
posit signifi cantly more egg masses on Q. pedunculifl ora 
than on all other species, including Q. cerris (p < 0.001), 
U. minor (p = 0.002), T. tomentosa (p < 0.001), and other 
broad-leaved tree species (p < 0.001).

As for feeding preference, in the second year, L. dispar 
exhibited a distinct preference for Q. pedunculifl ora, with 
signifi cantly higher defoliation intensity compared to Q. 
cerris (p < 0.001), U. minor (p < 0.001), T. tomentosa (p < 
0.001), and other broad-leaved tree species, which showed 
no defoliation (p < 0.001). In the third year, as the insect 
population increased, defoliation continued to be highest 

on Q. pedunculifl ora, signifi cantly higher than on Q. cerris 
(p < 0.001), T. tomentosa (p < 0.001), and other broad-
leaved tree species (p < 0.001). However, the diff erence 
in defoliation intensity between Q. pedunculifl ora and U. 
minor was not statistically signifi cant (p > 0.05).

DISCUSSION

The results obtained in this study provide a detailed per-
spective on the behaviour of L. dispar in relation to the 
characteristics of the forest stand. The analysis not only 
revealed dynamic and eff ervescent temporal and spatial 
patterns, but also identifi ed the stand characteristics that 
played a decisive role in this phenomenon. For forest man-
agers, understanding the reproduction and feeding behav-
iour of insect pests and identifying key factors in such phe-
nomena are essential, as sporadic outbreaks of such insects 
pose a signifi cant threat to forest health in many countries, 
leading to substantial losses and environmental resource 
degradation (Boukouvala et al., 2022).

The rapid spread of infestations – from very weak de-
foliation in the fi rst year to strong in the second, and pre-

Fig. 4. Temporal analysis of the relationship between insect population density and forest stand characteristics: (A) Woody species abun-
dance; (B) Specifi c composition; (C) Canopy density; (D) Stand age. Diff erences between the means marked with diff erent letters were 
statistically signifi cant (p < 0.05) according to two-way ANOVA.
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dominantly very strong by the third year – can be explained 
by the natural population cycle, a common phenomenon 
in many species of forest Lepidoptera (Berryman, 1995; 
Myers & Cory, 2013). L. dispar is one of the Lepidoptera 
species that exhibit a cyclic population dynamic (John-
son et al., 2005; McManus & Csóka, 2007; Hlásny et al., 
2016; Inoue et al., 2019). The rapid population growth ob-
served in this study, from barely detectable to very strong 
defoliation in just two years could be attributed to a rapid 
increase in population density over a few generations. At 
times, densities can reach levels suffi  cient to defoliate trees 
with more than 5000 egg masses per hectare (Liebhold et 
al., 2000). Moreover, another factor contributing to this 
increase could be the type of outbreak produced by this 
eruptive-pulsator pest with variable cyclicality, depend-
ing on the phytogeographic zone, seasonal conditions, and 
characteristics of the stands (Nețoiu et al., 2016).

Regarding the indicators of insect behaviour, mixed 
stands (characterised by higher woody species abundance 
and oak in composition with other species) were associated 

with both lower levels of defoliation and a reduced num-
ber of egg masses, when compared to pure stands. This 
highlights the infl uential impact of tree species abundance 
on the reproduction and feeding behaviour of this insect 
species. However, deeper analysis revealed that in mixed 
forests, the number of woody species plays a crucial role in 
signifi cantly infl uencing these indicators. Specifi cally, only 
in stands with three species was the defoliation and popu-
lation density signifi cantly lower compared to stands with 
one or two species. Davidson (2001) showed that defolia-
tion intensity increases as the proportion of host species 
increases. There are studies indicating that a certain tree 
species is less aff ected by herbivorous insects when grown 
in mixed stands than in monocultures, a phenomenon 
known as associational resistance (Jactel & Brockerhoff , 
2007; Castagneyrol et al., 2014; Jactel et al., 2017). This 
may be due to the fact that, in addition to its own resistance 
to herbivores, a plant species may experience associational 
resistance to herbivores when in close proximity to other 
plant species (Tahvanainen & Root, 1972). In a Europe-

Fig. 5. Temporal analysis of the relationship between defoliation intensity and forest stand characteristics: (A) Woody species abundance; 
(B) Specifi c composition; (C) Canopy density; (D) Stand age. Diff erences between the means marked with diff erent letters were statisti-
cally signifi cant (p < 0.05) according to two-way ANOVA.
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an study (Guyot et al., 2016), a positive relationship was 
found between tree species richness and their resistance 
to insects, with leaf damage signifi cantly decreasing with 
the number of species in the forest. This resistance may 
be based on the preference of herbivores to stay where the 
host plant is abundant (Root, 1973). Additionally, this phe-
nomenon can be explained by the fact that natural enemies 
are more abundant in mixed forests than in monocultures 
(Elton, 1958; Root, 1973). However, there are also studies 
that refute the infl uence of diversity on herbivore attacks 
(Vehviläinen et al., 2007). Nevertheless, another study sug-
gests that even if forest diversity and management did not 
infl uence forest resistance to defoliation by L. dispar, these 
factors can signifi cantly contribute to the recovery after a 
disturbance event (Blanco-Rodríguez & Espelta, 2022). 
In any case, studies indicate that higher diversity indices 
of tree species in a forest can have positive implications 
for the ecosystem’s resilience and adaptability to climate 
change, enhancing their capacity to provide various eco-
system services (Leca et al., 2023). Regarding canopy 
density and the presence of shrubs, we did not identify 
any signifi cant diff erences that could prove these factors 
infl uence the behaviour of L. dispar. However, a study 
conducted at a distance of approximately 200 km (Nețoiu 
et al., 2016) indicates that forest stands with a low crown 
density and a high percentage of land covered with shrubs 
are unfavourable for infestations by L. dispar. Addition-
ally, Tomescu et al. (2010) showed that the development of 
L. dispar outbreaks can be infl uenced by stand properties, 
including tree density. Furthermore, it is suggested that in 
the context of canopy defoliation, thinning can exacerbate 
damage (Marini et al., 2022). Thus, thinned forests are 
shown to favour phenomena such as the density of sawfl y 
larvae (Ostaff  et al., 2006), the percentage of trees attacked 
by the pine processionary moth (Régolini et al., 2014) and 
the growth performance of spruce budworm caterpillars 
(Fuentealba & Bauce, 2012).

Moreover, stand age is a stand characteristic that has 
been demonstrated not to infl uence the behaviour of L. 
dispar in our study. In contrast, a study that tracked infes-
tations caused by L. dispar in beech forests (Tomescu et 
al., 2010) indicated that forest stand age signifi cantly de-
termined the level of insect infestations.

Regarding the preferences of L. dispar, our fi ndings 
highlight a consistent preference of the insect for Q. pe-
dunculifl ora, both in terms of feeding and reproduction be-
haviour. However, in the fi nal year of the study, when the 
population grew signifi cantly, our results indicate that the 
insect fed on U. minor leaves to the same extent as those 
of Q. pedunculifl ora. This phenomenon could be explained 
by the fact that, with the population increase, the available 
food resources became limited, and L. dispar was forced 
to adapt to other tree species to ensure its survival. Addi-
tionally, it was observed that both in the second and third 
years, the insect clearly preferred Q. pedunculifl ora over 
Q. cerris, further complementing the results of previous 
studies. Milanović et al. (2014) investigated the preference 
and performance of the insect on three species of European 
oaks, concluding that Q. cerris was the most preferred and 
suitable host. Furthermore, Foss & Rieske (2003) indicated 
that Quercus palustris Münchh. leaves were the most suit-
able among the fi ve oak species studied on which L. dispar 
larvae experimentally grew.

Over three years, our study allowed for a detailed analy-
sis of insect behaviour, while the dense network of sample 
plots ensured extensive coverage of the study area. How-
ever, it is important to note that the study is limited to a 
single geographical area (Tatina Forest, Călărași County), 
and the inclusion of other external factors, such as climatic, 
edaphic, or seasonal conditions from multiple study areas, 
was not possible. Therefore, the exclusion of these factors 
from the analysis represents a signifi cant limitation in as-
sessing the environmental factors’ impact on the defolia-
tor’s behaviour and may prevent the application of results 
to other forest regions. In conclusion, this research has 

Fig. 6. Species preference for oviposition and feeding by Lymantria dispar: (A) Oviposition preferences across tree species; (B) Feeding 
preferences across tree species. Diff erences between the means marked with diff erent letters were statistically signifi cant (p < 0.05) ac-
cording to two-way ANOVA.
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made signifi cant contributions to understanding the tem-
poral and spatial dynamics of defoliation intensity by L. 
dispar in Tatina Forest. These results provide forest man-
agers with a solid foundation for adapting management 
strategies, considering the impact of spatial and temporal 
variations in defoliator behaviour.
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Table S1. Detailed description of monitoring points network.

Plot Area 
(m²)

Analyzed 
trees Specifi c forest composition

Species 
proportion 

in plot 
samples

1 400 40 Tillia tomentosa
Quercus pedunculifl ora

78%
22%

2 400 29
Tillia tomentosa

Quercus pedunculifl ora
Quercus cerris

59%
27%
14%

3 Not analyzed (Robinia pseudoacacia L.)
4 400 18 Quercus pedunculifl ora 100%
5 400 5 Quercus pedunculifl ora 100%
6 Not analyzed (Robinia pseudoacacia L.)
7 400 18 Quercus pedunculifl ora 100%
8 400 7 Quercus pedunculifl ora 100%
9 Not analyzed (Robinia pseudoacacia L.)
10 Not analyzed (Robinia pseudoacacia L.)
11 400 11 Quercus pedunculifl ora 100%
12 400 8 Quercus pedunculifl ora 100%
13 400 10 Quercus pedunculifl ora 100%
14 400 10 Quercus pedunculifl ora 100%
15 400 24 Quercus pedunculifl ora 100%
16 400 18 Quercus pedunculifl ora 100%
17 400 8 Quercus pedunculifl ora 100%
18 Not analyzed (Robinia pseudoacacia L.)
19 400 7 Quercus pedunculifl ora 100%
20 400 8 Quercus pedunculifl ora 100%
21 400 14 Quercus pedunculifl ora 100%

22 400 6 Quercus pedunculifl ora
Ulmus minor

71%
29%

23 400 10 Quercus pedunculifl ora 100%
24 Not analyzed (Robinia pseudoacacia L.)
25 400 1 Quercus pedunculifl ora 100%
26 400 16 Quercus pedunculifl ora 100%

27 400 20 Quercus pedunculifl ora
Ulmus minor

60%
40%

28 400 13 Quercus pedunculifl ora 100%
29 400 10 Quercus pedunculifl ora 100%
30 400 11 Quercus pedunculifl ora 100%
31 400 11 Quercus pedunculifl ora 100%

32 400 15
Quercus pedunculifl ora

Prunus mahaleb
Ulmus minor

86%
7%
7%

33 400 5 Quercus pedunculifl ora 100%
34 400 11 Quercus pedunculifl ora 100%

35 400 20 Quercus pedunculifl ora
Prunus mahaleb

85%
15%

36 400 19 Quercus pedunculifl ora
Acer platanoides

89%
11%

37 Not analyzed (Robinia pseudoacacia L.)

38 400 20
Quercus pedunculifl ora

Prunus mahaleb
Acer platanoides

55%
30%
15%

39 400 21 Quercus pedunculifl ora
Acer platanoides

95%
5%

40 400 18 Quercus cerris 100%
41 400 30 Quercus cerris 100%

42 400 12
Quercus cerris

Quercus pedunculifl ora
Ulmus minor

58%
25%
17%

Total 14000 504


