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Abstract. Bird communities were studied during three consecutive years (2020–2022) in forest 

fragments from the Western Upper Thracian lowland, Bulgaria. In total, 62 bird species with 

4922 individuals were registered using point count methodology. Relative species abundance 

and frequency for all species was calculated. Density for the most abundant 19 species for the 

whole study area was estimated using DISTANCE software. Area-specific densities were 

estimated for nine species in nine of the studied forests. The results showed overall high species 

richness, which is consistent with other surveys in deciduous lowland forests. The most 

abundant species for the whole area made up to 61% of all registered species (Luscinia mega-

rhynchos, Fringilla coelebs, Streptopelia turtur, Turdus merula, Oriolus oriolus, Sylvia atricapilla). The 

estimated densities were consistent with other studies in similar forest habitats. Species with the 

highest density was found to be Great tit D = 1.29 (1.14 – 1.46), followed by Hawfinch, European 

turtle dove, Common chaffinch, European robin and Blackbird, whereas specialist species (e.g. 

forest-interior) were less abundant. Eurasian hoopoe was found with lower densities for the 

whole territory D = 0.27 (0.23 – 0.31), while the Robin had the highest estimation for the forest of 

Begovo D = 2.28 (1.36 – 3.85). 
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Introduction 
Bird communities are suitable subject for 

ecological studies and many recently are focused 
on their response to environmental changes. 
Habitat loss and fragmentation are the main 
threats for the biodiversity, and have complex and 
species-specific impacts (Lynch & Whigham, 
1984). Most of the forests nowadays are transfor-
med fulfilling the growing demand of the 
increasing human populations. Thus, forests are 

characterized by high level of heterogeneity, 
isolation and vegetation structure, that differs 
significantly from the natural one (Vieira de Matos 
et al., 2018). Heterogeneity has a positive effect on 
the biodiversity, in cases where forest area is kept 
sufficiently large in relation to the requirements of 
the individual bird species (Andrén, 1994) for 
breeding, foraging and shelter (Slattery & Fenner, 
2021). The positive impact of the habitat diversity 
is well studied, and its contribution is explained 
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by the species-area relationship, where larger 
areas consist of multiple habitat types and support 
greater species richness (Bellamy et al., 1996), 
including forest-interior species. Forest-interior 
species are generally sensitive to forest fragmen-
tation (Fernández-Juricic, 2004), and have specific 
requirements (Kameniar et al., 2023). Important 
habitat features that benefit forest specialists 
include the presence of old trees, different forest 
stand age (Piechnik et al., 2022) and overall habitat 
heterogeneity with various microhabitats (Kame-
niar et al., 2023) that could encourage a diverse 
community of specialists (Onodi et al., 2021). 
Moreover, edge species are determined by the 
amount and quality of the forest edge (Bellamy et 
al., 1996), inhabit forest margins and open spaces 
within the forests (Berg & Part, 1994), resulting in 
increase of the overall bird richness. 

The present study focuses on the density and 
composition of breeding bird communities in 
forests from the Western Thracian lowland. The 
results can be used to develop future management 
practices that favor the diversity and the compo-
sition of bird communities in similar fragmented 
forests. 

 

Materials and Methods 
Study area 
The study was carried out in 15 plain forest 

patches across the Western Thracian lowland (Fig. 
1). The landscape is predominated of arable lands 
and settlements with dense population and highly 
developed infrastructure. This is the most exten-
sively managed plain in Bulgaria and the entire 
lowland falls into the area with transitional-
continental climate. The annual temperature is 
between 11.5°C and 12.5°C, with low annual 
precipitations amount (500 – 550 mm) (Yordanov 
& Velev, 1956). The mean elevation of the study 
area is 165 m (133 – 331 m a.s.l.).  

The surveyed forests fragments range in size 
from 69 ha to 577 ha and a total area of 3677 ha 
(Hristova et al., 2024, in press) (Table 1). The forest 
fragments represent three forest types - riparian 
forests, mesophilic forests and xerothermic oak 
forests (Ganchev, 1965; Bondev & Nikolov, 1983; 
FEA, 2021), and consist predominantly of 
different oak species (Quercus robur, Quercus 
frainetto, Quercus cerris), as well as Field elm 
(Ulmus minor), Narrow-leaved ash (Fraxinus 
angustifolia), and Black locust (Robinia pseudo-

acacia). The available undergrowth consists 
mainly of Common hawthorn (Crataegus mono-
gyna), Common dogwood (Cornus sanguinea), Dog 
rose (Rosa canina) and European smoketree 
(Cotinus coggygria).  

Five of the study forests are protected by the 
Natura 2000 ecological network under the 
Habitats and Birds Directives: Reka Pyasachnik 
(forest of Trud), Gora Shishmantsi, Trilistnik 
(forest of Chekeritsa), Reka Maritsa and Maritsa-
Parvomay (forest of Vinitsa), Gradinska gora and 
Maritsa-Parvomay (forest of Gradina), and two of 
them (the forest of Chekeritsa and Gradina) are 
part of the State hunting enterprise “Trakia” with 
restricted access and different forest management 
practices. 
 

Bird sampling 
Bird sampling was carried out during three 

consecutive years, from 2020 to 2022, for a total of 
98 days using point counts (Bibby et al., 1998).  

The study forests were split into grid of 150 x 
150 m plots (n = 1307 subsets) (QGIS, 2020), which 
is considered sufficient size for surveys in dense 
forests and inconspicuous birds (Bibby et al., 
1998). The study plots were selected using 
random selection of ∼ 5% (n = 69) of all plots, with 
recommended minimum of 50 point counts for 
describing a forest bird community (Bibby et al., 
1998). During the field work, one plot was 
replaced due to inaccessibility, and another three 
were visited in addition, to cover all presented 
microhabitats in the largest study site (the forest of 
Padarsko). Thus, a total of 424 visits in 73 plots 
were made (Table 1).  

All birds seen or vocally detected were 
counted for up to 10 min. (Bibby et al., 1998) in 
each plot during the breeding season (April–July). 
Species, flying over the observer were not 
recorded. Field work was carried out under good 
weather conditions (without strong wind, rain or 
fog). In each plot we accounted for the number of 
breeding pairs whenever one of the following 
conditions was met: 1) Adult bird observed in a 
habitat suitable for breeding; 2) Singing male; 3) 
Male and female birds located closely; 4) Flock of 
fledged young birds moving together with or 
without parents; 5) Occupied nest or hollow 
(Nikolov & Spasov, 2005). Bird data was recorded 
using the mobile application SmartBirds Pro 
(Popgeorgiev et al., 2015). Two counts per point 
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transect were made each year with 10 – 40 day 
(average 21) interval between the visits. Every 
following visit at the point station was made in a 

reverse order, aiming in recording all species 
depending on their breeding periods (early or late 
breeders). 

 

 
 

Fig. 1. Map of the study forest fragments (Begovo [B]; Vinitsa [V]; Gradina [G]; Graf Ignatievo [GI]; 
Dalbok Izvor [DI]; Izbeglii [I]; Mirovo [M]; Novi izvor [NI]; Opalchenets [OP]; Orizovo [OR]; 

Padarsko [P]; Trud [TR]; Tyurkmen [TY]; Chekeritsa [CH]; Shishmantsi [SH]) with coverage of 
protected areas within Natura 2000 ecological network. 

 
Table 1. Study forests with the associated number of visited point plots and area in hectares. 

 

Study forest Numb. of plots A [ha] 

Begovo (B) 4 169 

Vinitsa (V) 2 120 

Gradina (G) 6 314 

Graf Ignatievo (GI) 2 113 

Dalbok izvor (DI) 5 319 

Izbeglii (I) 5 311 

Mirovo (M) 2 69 

Novi izvor (NI) 2 158 

Opalchenets (OP) 6 325 

Orizovo (OR) 2 105 

Padarsko (P) 14 577 

Trud (TR) 4 148 

Tyurkmen (TY) 5 234 

Chekeritsa (CH) 7 324 

Shishmantsi (SH) 7 391 

Total 73 3677 
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Data analysis 
For each species, the ratio between the num-

ber of individual species and the total number of 
registered species was calculated and presented as 
percentage. Hereafter, the estimation is referred as 
relative species abundance (RSA) (Preston, 1948).  

The frequency is presented as  

Fi = (m / n) * 100, 

where: m is number of sample plots, where species 
was registered, and n – total number of sample 
plots. Species with frequency > 50% are 
considered dominant (Onodi et al., 2021). 

The analysis on the bird density and numbers 
were performed using DISTANCE 7.3 Software, 
Release 2 (Thomas et al., 2005). To increase the 
precision of the detection function estimate and 
the reliability of the density estimates on subsets 
of species, the data was analyzed using Multiple 
covariate distance sampling (MCDS) (Marques & 
Thomas, 2007). Species with fewer observations 
were omitted from the analysis. Model selection 
was based on Akaike’s information criterion (AIC) 
between half-normal and hazard-rate functions 
with cosine and simple polynomial adjustments. 
Models with lower AIC were consi-dered best 
models (Burnham & Anderson, 2002). Two 
approaches were applied: 1) for estimations for 
the whole study area, we modelled different 

detection functions for each species, based on 
species-specific stratification (Alldredge et al., 
2007); and 2) for estimations of individual species 
by forest fragment, we used area-specific cova-
riate and stratum-specific detection probabilities 
based on the covariate values of the birds 
observed in each stratum (Marques & Thomas, 
2007). For the latter, forests with fewer than four 
replicate plots (n ≤ 4) were excluded from the 
analysis. Mean densities are presented with 95% 
confidential intervals. 

 

Results 
A total of 62 bird species with 4922 indivi-

duals were recorded. The most abundant bird 
species for the whole area (n = 6) made up to 61% 
of all registered species: Common nightingale 
(Luscinia megarhynchos), Chaffinch (Fringilla 
coelebs), European turtle dove (Streptopelia turtur), 
Blackbird (Turdus merula), Golden oriole (Oriolus 
oriolus) and Blackcap (Sylvia atricapilla) (Table 2). 
The most frequent species (presented in all study 
plots) were Nightingale and European Turtle-
dove, followed by Blackbird, Chaffinch, Great tit 
(Parus major) and Blackcap. Species with the 
lowest frequency were exceptionally habitat 
specialists (e.g. forest-interior species, riparian, 
species of the open habitat, forest edge species, 
diurnal raptor species) (Table 2).  

 
Table 2. List of registered bird species in descending order of relative species abundance, and the 

corresponding frequency. 
 

Species Frequency [%] RSA [%] 

Luscinia megarhynchos 100.00 11.36 

Fringilla coelebs 95.95 10.55 

Turdus merula 98.65 8.90 

Streptopelia turtur 100.00 8.76 

Oriolus oriolus 97.30 8.13 

Sylvia atricapilla 93.24 7.17 

Parus major 95.95 6.10 

Turdus philomelos 79.73 4.45 

Cuculus canorus 89.19 4.02 

Erithacus rubecula 70.27 3.98 

Columba palumbus 83.78 3.58 

Garrulus glandarius 70.27 2.28 

Upupa epops 58.11 2.17 

Phasianus colchicus 55.41 1.71 

Coccothraustes coccothraustes 60.81 1.59 

Picus viridis 51.35 1.34 
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Species Frequency [%] RSA [%] 

Lanius collurio 39.19 1.30 

Phylloscopus collybita 41.89 1.22 

Sturnus vulgaris 44.59 1.12 

Dendrocopos major 41.89 1.04 

Sitta europaea 39.19 0.98 

Parus caeruleus 41.89 0.91 

Emberiza hortulana 18.92 0.73 

Emberiza calandra 18.92 0.71 

Hippolais pallida 20.27 0.69 

Aegithalos caudatus 22.97 0.51 

Alauda arvensis 17.57 0.43 

Carduelis chloris 16.22 0.37 

Dryocopus martius 17.57 0.37 

Muscicapa striata 20.27 0.37 

Streptopelia decaocto 14.86 0.37 

Buteo buteo 16.22 0.26 

Curruca communis 9.46 0.26 

Corvus corax 10.81 0.22 

Corvus cornix 9.46 0.16 

Dryobates minor 9.46 0.14 

Accipiter nisus 8.11 0.12 

Motacilla flava 2.70 0.12 

Perdix perdix 6.76 0.12 

Troglodytes troglodytes 8.11 0.12 

Acrocephalus palustris 5.41 0.10 

Carduelis carduelis 6.76 0.10 

Pica pica 2.70 0.10 

Coracias garrulus 5.41 0.08 

Dendrocopos syriacus 5.41 0.08 

Lanius nubicus 5.41 0.08 

Lanius senator 5.41 0.08 

Curruca curruca 5.41 0.08 

Accipiter gentilis 4.05 0.06 

Coturnix coturnix 2.70 0.06 

Ficedula semitorquata 4.05 0.06 

Passer montanus 2.70 0.06 

Emberiza melanocephala 2.70 0.04 

Galerida cristata 2.70 0.04 

Passer hispaniolensis 2.70 0.04 

Pernis apivorus 2.70 0.04 

Remiz pendulinus 1.35 0.04 

Curruca nisoria 2.70 0.04 

Certhia brachydactyla 1.35 0.02 

Falco tinnunculus 1.35 0.02 

Lanius minor 1.35 0.02 

Lullula arborea 1.35 0.02 
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The densities for 19 of the registered species 
were calculated for the whole study area. For the 
remaining 43 species data were insufficient (n = 39 
of the total species) or unsuitable (Cuculus canorus, 
Phasianus colchicus, Garrulus glandarius, Sturnus 
vulgarus) for reliable estimations (Table 3). Species 
with density above 1 pair/ha were Great tit, Haw-

finch, European Turtle-dove, Chaffinch, Robin 
(Erithacus rubecula) and Blackbird. Species with 
intermediate density (0.5 > 1 pair/ha) were nine, 
and species with low density (< 0.5 pairs/ha) – 
four (Oriolus oriolus, Picus viridis, Emberiza 
hortulana, Upupa epops).  

 
Table 3. Densities for the 19 most abundant species (pairs per hectare) within the whole study area 

with coefficient of variation (CV) and 95% confidence intervals (95% CI). 
 

Species p/ha CV 95% CI 

Parus major 1.29 6.31 1.14–1.46 

Coccothraustes coccothraustes 1.19 10.78 0.97–1.48 

Streptopelia turtur 1.14 6.17 1.01–1.28 

Fringilla coelebs 1.10 5.49 0.99–1.23 

Erithacus rubecula 1.08 9.74 0.90–1.31 

Turdus merula 1.04 5.49 0.93–1.16 

Luscinia megarhynchos 0.99 4.51 0.91–1.08 

Columba palumbus 0.91 8.99 0.82–1.16 

Hippolais pallida 0.88 22.32 0.56–1.37 

Lanius collurio 0.83 15.75 0.61–1.13 

Sylvia atricapilla 0.75 5.84 0.67–0.84 

Phylloscopus collybita 0.66 15.76 0.48–0.90 

Turdus philomelos 0.65 7.05 0.56–0.74 

Sitta europaea 0.62 15.84 0.45–0.85 

Emberiza calandra 0.59 22.55 0.38–0.93 

Oriolus oriolus 0.44 4.45 0.40–0.48 

Picus viridis 0.39 11.57 0.31–0.50 

Emberiza hortulana 0.32 11.05 0.26–0.40 

Upupa epops 0.27 7.66 0.23–0.31 
 

 
We calculated area-specific densities for nine 

species (Turdus phillomelos, Turdus merula, Sylvia 
atricapilla, Streptopelia turtur, Parus major, Oriolus 
oriolus, Fringilla coelebs, Erithacus rubecula, Luscinia 
megarhynchos) in nine of the forests (60% of all) 
(Table 4). Robin was found to be the species with 
the greatest density for the forest of Begovo D = 
2.28 (1.36 – 3.85), followed by the European Turtle-
dove with 1.8 pairs/ha. The Golden oriole had 
relatively low density for all forests (0.3 < 0.6 
pairs/ha). All analyzed species were found to 
breed in lower densities in the forest of Dalbok 
Izvor (0.24 > 0.97 pairs/ha), compared with the 
rest of the study sites.  

 
Discussion 
Our data show overall high species richness 

(n = 62), which is consistent with other surveys in 

deciduous lowland forests (Wesolowski et al., 
2022; Onodi et al., 2021; Machar, 2012). We con-
firmed that broadleaf forests hold higher species 
diversity and birds have greater densities, than in 
coniferous forests (Nikolov, 2007). Our results 
demonstrate that higher bird diversity can be 
reached even in strongly impacted habitats, 
whereas habitat heterogeneity is considered a key 
factor for structuring the bird assemblages 
(Heidrich et al., 2020; Sommer & Fichtner, 2023). 
The study forest patches are relatively large in size 
and consist of various microhabitats with different 
features, which is beneficial for a number of spe-
cies from diverse ecological groups (e.g. diurnal 
raptors, forest edge species, hole nesters, etc.). Our 
result is consistent with the statement that the 
species richness is determined by forest size, 
where larger patches support higher species 
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diversity (Opdam et al., 1985). Species typical of 
forest margins and forest openings increase in 
larger areas, due the high degree of forest 
fragmentation, which creates greater amount of 
forest edge and ecotone areas, suitable for non-
forest species (Machar, 2012; Heidrich et al., 2020), 

such as Red-backed shrike (Lanius collurio), Corn 
bunting (Emberiza calandra), Ortolan bunting. 
Many of these open-habitat species are being 
more abundant in arable lands within the forests, 
or in sparse forests (Berg & Part, 1994).  

 
Table 4. Area-specific densities [D] with coefficient of variation [CV] and 95% confidence intervals 

[95 %CI] of the most abundant species (n = 9), breeding in the forest fragments of the Western 
Upper Thracian lowland. The estimations were made for forests with more than four replicate 

plots (Begovo [B]; Chekeritsa [CH]; Dalbok Izvor [DI]; Opalchenets [OP]; Padarsko [P]; 
Shishmantsi [SH]; Gradina [GR]; Izbeglii [I]; Tyurkmen [TY]). 

 

Species 
B CH DI 

D CV 95 % CI D CV 95 % CI D CV 95 % CI 

Turdus phillomelos 0.84 23.70 0.52–1.35 0.76 22.07 0.49–1.18 0.24 22.38 0.15–0.38 
Turdus merula 0.81 25.13 0.49–1.35 0.55 9.52 0.45–0.66 0.41 13.92 0.31–0.54 
Sylvia atricapilla 0.90 18.48 0.62–1.31 1.07 23.23 0.68–1.69 0.33 28.50 0.18–0.61 
Streptopelia turtur 1.82 26.85 1.07–3.11 1.46 19.25 0.99–2.14 0.37 26.17 0.22–0.63 
Parus major 0.50 20.43 0.33–0.76 1.46 16.68 1.05–2.04 – – – 
Oriolus oriolus – – – 0.64 18.20 0.44–0.92 0.32 13.11 0.24–0.41 
Fringilla coelebs – – – 1.56 14.32 1.18–2.08 0.84 12.58 0.65–1.07 
Erithacus rubecula 2.29 25.73 1.36–3.85 1.54 25.37 0.92–2.57 0.72 16.58 0.51–0.99 
Luscinia megarhynchos 1.07 26.29 0.63–1.82 0.94 13.52 0.71–1.22 0.53 17.76 0.37–0.77 

 OP P SH 

 D CV 95 % CI D CV 95 % CI D CV 95 % CI 

Turdus phillomelos 0.41 15.27 0.30–0.56 1.15 25.04 0.69–1.92 0.58 30.34 0.31–1.07 
Turdus merula 1.14 21.83 0.73–1.76 1.17 21.77 0.76–1.79 1.01 13.88 0.77–1.33 
Sylvia atricapilla 1.03 25.07 0.62–1.70 0.76 14.71 0.57–1.01 0.97 17.44 0.68–1.37 
Streptopelia turtur 1.16 16.38 0.83–1.61 1.09 15.49 0.80–1.48 1.58 12.48 1.23–2.02 
Parus major 1.16 25.83 0.69–1.95 0.90 18.00 0.63–1.28 0.79 19.80 0.53–1.17 
Oriolus oriolus 0.37 10.03 0.30–0.45 0.60 15.61 0.44–0.82 0.65 17.30 0.46–0.91 
Fringilla coelebs 1.03 13.74 0.79–1.36 1.12 15.22 0.83–1.51 1.19 15.22 0.88–1.61 
Erithacus rubecula – – – 1.19 17.20 0.85–1.67 0.81 17.49 0.57–1.15 
Luscinia megarhynchos 1.51 14.99 1.12–2.03 1.65 14.79 1.24–2.22 0.78 12.72 0.60–1.00 

 GR I TY 

 D CV 95 % CI D CV 95 % CI D CV 95 % CI 

Turdus phillomelos 0.63 16.78 0.45–0.88 – – – 0.75 14.36 0.56–1.00 
Turdus merula 1.06 19.97 0.72–1.58 0.80 20.55 0.53–1.21 1.21 28.88 0.68–2.16 
Sylvia atricapilla 1.15 23.05 0.73–1.83 0.56 23.98 0.34–0.92 0.66 16.39 0.48–0.92 
Streptopelia turtur 1.07 18.49 0.74–1.55 1.19 15.29 0.87–1.61 1.65 25.01 1.00–2.73 
Parus major 1.28 22.63 0.81–2.01 – – – 1.20 19.33 0.81–1.78 
Oriolus oriolus 0.41 10.79 0.33–0.51 0.47 15.19 0.35–0.63 0.49 16.54 0.36–0.69 
Fringilla coelebs 1.25 12.48 0.98–1.60 1.03 25.17 0.61–1.716 1.09 19.25 0.74–1.60 
Luscinia megarhynchos 1.43 20.95 0.94–2.18 1.60 15.10 1.19–2.16 1.73 18.33 1.20–2.49 

 

 
When compared with other studies in 

deciduous forests, our results of the density and 
frequency for the dominant species were found to 
be similar, except of the Nightingale and 
European Turtle-dove. We found both species 
presented in all study plots, whereas contrariwise, 
similar studies found the species with lower 
frequency (Machar, 2012; Onodi et al., 2021). This 

is not unusual, given the fact that the study area is 
structurally highly heterogeneous, offering 
suitable breeding habitat for species inhabiting 
forest edges or the shrub layer. Blackcap, Great tit 
and Chaffinch were found to be dominant, 
consistently with results from unmanaged deci-
duous forests in Germany (Sommer & Fichtner, 
2023), unmanaged forests in Poland (Wesolowski 
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et al., 2022), floodplain forests (Machar, 2012) and 
deciduous forest remnants in Central Hungary 
(Onodi et al., 2021).  

Species with certain habitat preferences were 
less frequent, such as the Short-toed treecreeper 
(Certhia brachydactyla), Semicollared flycatcher 
(Ficedula semitorquata), woodpeckers (e.g. Dryo-
bates minor, Dendrocopos syariacus), Woodlark 
(Lullula arborea), Penduline tit (Remiz pendulinos), 
etc. Usually, habitat specialist species are less 
presented in fragmented landscapes (Blake & 
Karr, 1984). Forest specialists are particularly 
sensitive to fragmentation due to their high 
habitat specificity and are negatively affected by 
forest fragmentation (Opdam et al., 1985). The 
study remnants generally consist of small amount 
of true forest interior and larger edge area, and 
species associated with early successional habitats 
and forest edges usually benefit from harvesting 
and fragmentation (Leso et al., 2019). 

Our results show that Great tit was the 
species with the highest density for the whole 
study area D = 1.29 (1.14 – 1.46). We find similar 
results in the work of Machar (2012) where species 
was found to breed with 10.6–14 pairs/10 ha in 
floodplain forests, and was most numerous in 
Black lockust plantations, managed oak forests 
and old oak forests in Hungary (Onodi et al., 
2021). 

European Turtle-dove had relatively high 
breeding densities for the whole study area, as 
well as for most of the study forests. The species is 
listed as Threatened with decreasing European 
population, mainly due to loss of habitat and 
hunting (BirdLife International, 2019). Never-
theless, the observed densities are similar with 
previous study in forests, dominated by Downy 
oak (Simeonov et al., 1990), where the species was 
found to be numerous. The species often inhabits 
forest edges, and it is best presented in forests with 
opening, preferably near croplands. Pairs were 
found to breed close in areas with limited nesting 
sites, but good and easily accessible feeding 
grounds (Cramp, 1977–1994).  

Our results show that the study forests 
provide both, suitable breeding and foraging sites, 
and could serve as a baseline for further long-term 
studies of variations in the population. As pointed 
above, the protection status of some of the forests 
might benefit the species and limit the hunting 
pressure.   

European robin was found to breed with 
relatively high density D = 1.08 (0.90 – 1.31), which 
is in contrast with the results of Onodi et al. (2021), 
where the species was found to be common for 
managed oak and old oak forests, as well as in 
floodplain forests (Machar, 2012), although with 
two-fold lower density (3.9 – 6.1 pairs/10 ha) than 
in our study. Generally, it is found with greater 
densities in coniferous and mixed forest belts in 
Bulgaria, but lower for the plain regions (Iankov, 
2007). Although we report higher densities for the 
lowland region, the study sites comprise only 
woodland areas, where tree stands are with 
different stand age and structure, thus we con-
sider our results relevant. 

The Chaffinch was found with similar 
density, compared with other oak and mixed deci-
duous forests in Bulgaria (10 – 11 pairs/10 ha) 
(Simeonov et al., 1990), floodplain forests in Czech 
Republic (9.5/10ha or 6.5/10 ha) (Machar, 2012) 
and developing Pedunculate oak (Quercus robur) 
forests in France (Cramp, 1977–1994). 

When compared with similar works, four 
species (Hawfinch, Blackbird, Nightingale and 
Wood pigeon) were found with higher or similar 
breeding densities. Hawfinch is considered gene-
ralist and edge species and its presence is also 
related with available foraging grounds as a 
granivore species (Cramp, 1977–1994). Similar 
breeding densities were reported for the unmana-
ged forests in Balowieza park (up to 13 – 15 
pairs/10 ha) (Wеsolowski et al., 2022), but lower 
for floodplain forests (up to 5 pairs/10 ha) 
(Machar, 2012).  

Species with intermediate density (Luscinia 
megarhynchos, Columba palumbus, Hippolais pallida, 
Lanius collurio, Sylvia atricapilla, Phylloscopus 
collybita, Turdus philomelos, Sitta europaea, Emberiza 
calandra) were quite similar with other studies 
(Simeonov et al., 1990; Cramp, 1977–1994). 
Moreover, arable areas are sufficient foraging 
source for granivores, as well as attract-ting 
insectivores. Golden oriole was found with lower 
breeding density, slightly higher in contrast with 
other studies in deciduous (2 pairs/10 ha) and 
lower compared with xerothermic forests (11 
pairs/10 ha) in Bulgaria (Simeonov et al., 1990). 
We consider the observed variations in the density 
are related with the different survey method-
logies applied, as well as differences in the study 
sites. The Ortolan bunting was reported with 
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lower density in oak dominated forests (2 
pairs/10 ha) (Simeonov et al., 1990), than in the 
current study D = 0.32 (0.26 – 0.40). The species is 
attracted to trees, favoring dry regions and forest 
openings, especially in open cultivated lands 
(Cramp, 1977–1994). 

Generally, the heterogeneous structure of the 
study forests with high amount of edge area and 
different stand aged trees with complex canopy 
structure can explain the observed high species 
richness. Thereby, these fragments are suitable for 
species from different ecological groups such as 
forest-edge species, or those related with open 
habitats. 

 
Conclusions 
In conclusion, the study suggests that the 

lowland forests of the Thracian plane hold a high 
species richness with significant number of few 
dominant species, low frequency and density of 
specialist species, including forest-interior species. 

The current research could serve as a baseline 
for studying further changes in the bird commu-
nities of the forests and promote management 
practices, that could benefit species diversity and 
conservation. 
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