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WINTER BIRD COMMUNITIES IN OAK AND PINE FORESTS
IN THE SOUTH OF THE FOREST-STEPPE ZONE

This paper presents the results of a study of wintering bird communities in oak and
pine forests in the Kharkiv region (North-eastern Ukraine). Research was conducted on
the National Park «Slobozhanskyi», located within the Krasnokutsk United Territorial
Community of the Bogodukhiv District in 2023-2025 and the National Park « Homilshanski
lisy» located within the Zmiiv United Territorial Community of the Chuhuiv District in 2024.
The transect-count technique was used for bird sampling. We registered 27 wintering bird
species. 12 species of birds were classified as dominant: Aegithalos caudatus, Parus major,
Poecile palustris, Sitta europaea, Regulus regulus, Certhia familiaris, Cyanistes caeruleus,
Poecile montanus, Dendrocopos major, Bombycilla garrulus, Corvus corax, Lophophanes
cristatus. Total diversity varied from 58,1 inds/sq.km to 350,4 inds/sq.km in pine forests and
from 100,1 inds/sq.km to 410,9 inds/sq.km in oak forests. No significant differences between
habitats, national parks and years in number of species, total community densities and
structure of communities.

Key words: wintering bird’s community, transect counts, pine forests, oak forests, national
park, forest-steppe zone.

Introduction. The Kharkiv region is located in the north-east of Ukraine, within the watershed
separating the Don and Dnieper basins. The northwestern part of the region belongs to the forest-
steppe zone (about 25% of the territory), the rest — to the steppe (M. Demchenko, & O. Demchenko,
1971). Zonal types of vegetation are upland broad-leaved mixed forests (upland oak grove), meadow
steppes and forb-fescue-feather-grass steppes. In addition to zonal types of vegetation, pine and
oak-pine forests, floodplain forests, swamp vegetation, floodplain forests, vegetation of open sands
and chalk outcrops are widespread (Alekseenko, 1971).

The avifauna of the Kharkiv region is considered well studied. Since the 19™ century, several
generations of ornithologists have collected rich material: long-term changes in the bird fauna were
traced, including the formation of the avifauna in forests, as well as the dependence of the fauna
composition on various factors. However, quantitative studies of the bird population in forests
began relatively recently, in the 80s of the 20™ century (Vergeles, 1993). Since then, data have been
obtained on the bird population of various forest types: upland, floodplain and ravine oak groves
(Vergeles, 1993; Atemasova, Atemasov, Devyatko, & Chernikov, 2005; Atemasov, Atemasova,
Devyatko, & Goncharov, 2010; 2016; Atemasov, Atemasova, Devyatko, Lysenko, & Goncharov,
2011), pine forests (Lisetskiy, & Fedorov, 1979; Vergeles, 1993; Stegniy, & Palval, 2007; Atemasov,
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& Atemasova, 2024). Most of these studies were conducted during the nesting period; the number
of works devoted to the study of wintering forest birds is very small (Vergeles, 1993; Atemasov,
Atemasova, Goncharov, & Devyatko, 2008). Meanwhile, the winter season is of great importance
as a regulator of bird population numbers and community composition (Fretwell, 1972; Williams,
Henry, & Sinclair, 2015; and others). Wintering birds have been considered sentinels of climate
change due to their well-studied metabolic capacities and ability to survive and adapt to winters
(Prince, & Zuckerberg, 2015).

This paper aims to examine the patterns of wintering bird species diversity in oak and pine
forests in the two national parks in Kharkiv region.

Materials and methods. The study was conducted in two national parks located in the Kharkiv
region:

National Park «Homilshanski lisy» (N49°35', E36°20"). The park is located in the Chuhuiv
district of the Kharkiv region (Ukraine). The area is 14138,8 hectares. The park was created with
the aim of preserving, reproducing and rationally using typical and unique forest-steppe natural
complexes of the Siverskyi Donets River valley. Broadleaf forests (maple-ash-linden oak groves)
grow on the high right bank of the Siverskyi Donets River. Pine forests and subors predominate on
the third sandy terrace of the left bank of the river. Floodplain forests (birch bark-maple oak grove)
are most typical for the floodplain, as well as poplar, willow and alder groves.

National Park «Slobozhanskyi» (N50°04', E35°14"). The park is located in the Bogodukhiv
district of the Kharkiv region. The park area is 5244 hectares. The park is located on the left and
right banks of the Merla River and at the confluence of the Merla and Merchik rivers. Forest natural
complexes prevail in the park. Oak forests are widespread on the right bank of the Merla River, and
natural and artificially planted pine forests on the left bank. Alder and birch swamp forests grow in
the depressions of the relief.

The wintering birds were censused using a transect method. Six transects were used, three in
each park. The length of each transect was 5 km. In Slobozhanskyi park, surveys were conducted
in the pine forest (transects «Pine 1» and «Pine 2») and oak grove («Oak») from 2023 to 2025,
in “Homilshanski lisy” - in the oak grove of the protected area («Oak_zap»), in the oak grove of
the recreational area («Oak_recr»), and in the pine forest in the economic area («Pine») in 2024.
To obtain data on species composition and density, the Hayne-Ravkin transect method was used
(Ravkin, 1967, 1986; Vergeles, 1994). When using separate recalculation, all individuals are grouped
according to the following intervals, depending on the detection distance: 1) from 0 to 12,5 m to
the counter, 2) from 12,5 to 25 m, 3) from 25 to 50 m, 4) from 50 to 100 m, 5) from 100 to 250 m,
6) over 250 m. The population density is calculated for each species separately by distance intervals.
The following formula is used for the calculation:

40n, +20n, +10,, +5,, +2n,; + 0,51,
L

where D, is the population density of the i-th species, individuals/km?,

n, is the number of individuals of the i-th species encountered in the j-th interval (j=1,2,3, ..., 6),

L is the length of the transect, km.

Dominant species were defined as comprising 10 % and more of all individuals of all species
recorded (Kuzjakin, 1962).

Shannons diversity index, Simpson diversity index, and Buzas and Gibson’s evenness were used
to characterize the diversity and evenness. PAST 5.0.2 software was used to calculate the indices
(Hammer et al., 2001). Non-parametric tests (PERMANOVA) were used to test differences between
years and habitats. Statistical processing was carried out using R 4.4.2. The vegan package (Oksanen
et al., 2025) for R was used for analysis.

Results and discussion. Transect censuses of wintering birds were conducted in the territory
of two national parks located in the Kharkiv region (north-east of Ukraine). In National Park
«Slobozhanskyi», counts were conducted along three 5 km transects in 2023-2025. The first
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transect was in a pine forest on the territory of the Volodymyrivskyi department. The terrain
along the transect is highly mosaic; along with pine areas of different ages, there are birch groves
and overgrown forest lakes. The second route is also located in the Volodymyrivskyi department.
The transect includes pine areas of different ages and, in small numbers, oak groves. The third
transect was in an oak grove on the territory of the Parkhomivska department. In the National
Park «Homilshanski lisy», counts were also conducted along three 5 km routes in 2024. The first
transect passed through an oak grove in the recreational zone of the park, the second - through an
oak grove in the protected zone (both — Koropovsk department), the third - through a pine forest
in the economic zone of the park (Zadonetske forestry).

A total of 27 bird species were recorded. Systematics and nomenclature of bird species follow
IOC World Bird List (Gill et al., 2024). The number of species detected in each census varied from
5 to 16. Twelve species were classified as dominant: Aegithalos caudatus (registered in 10 out of
12 counts), Parus major (8), Poecile palustris (5), Sitta europaea (4). Also on the list of dominants
— Regulus regulus, Certhia familiaris, Cyanistes caeruleus, Poecile montanus, Dendrocopos major,
Bombycilla garrulus, Corvus corax, Lophophanes cristatus. The number of dominant species in each
count varying between 2 and 5.

21 species were recorded in pine forests. Seven species were classified as dominant: Corvus
corax, Poecile palustris, Poecile montanus, Parus major, Aegithalos caudatus, Regulus regulus,
Lophophanes cristatus. 20 species were recorded in oak groves. Seven species were classified as
dominant: Dendrocopos major, Bombycilla garrulus, Poecile montanus, Cyanistes caeruleus, Parus
major, Aegithalos caudatus, Sitta europaea, Certhia familiaris.

Total diversity varied from 58,1 inds/sq.km to 350,4 inds/sq.km in pine forests and from
100,1 inds/sq.km to 410,9 inds/sq.km in oar forests (Tables 1, 3). No significant differences between
habitats, national parks and years in number of species, total community densities and structure
of communities (PERMANOVA, p>0,05). Shannon’s diversity index varied from 1,488 to 2,051 in
pine forests and 1,713 to 2,247 in oak forests. Simpson’s diversity index varied from 0,717 to 0,842
in pine forests and from 0,811 to 0,863 in oak forests. Evenness varied from 0,384 to 0,886 in pine
forests to 0,487 to 0,653 in oak forests (Tables 2.4).

The bird density in Slobozhanskyi park is higher than in National Park «Homilshanski lisy».
Also, the density in oak groves is higher than in pine forests, although in some years (2024) the
opposite is observed. The data obtained generally correspond to the data obtained earlier in the
Kharkiv region or in other regions of Ukraine. Thus, the bird population density in the forests of
the Kharkiv region in the late 80s - early 90s was: in pine forests — from 181 to 262 inds/sq.km, in
oak groves — 234 inds/sq.km (Vergeles, 1993), in the forests in the west of Ukraine: in pine forests
from 177 to 441 inds/sq.km, in oak groves from 254 to 414 inds/sq.km (Huziy, 2006).

Table 1
Density of bird species in winter in 2024
Species Slobozhanskyi Homilshanski lisy

Pine 1 Pine 2 Oak Qak_recr Oak_zap Pine
Accipiter nisus 8,0
Buteo lagopus 0,4 0,4
Dryobates minor 8,0 2,0 1,0
Dendrocopos major 1,0 1,0 6,0 20,4
Dryocopus martius 0,4 0,5 4,0 1,2 0,2
Corvus cornix 2,0
Corvus corax 1,3 1,5 0,5 8,1 0,1 16,1
Bombycilla garrulus 2,0 5,0 20,0
Poecile palustris 20,0 16,0 28,0 28,0 8,0
Poecile montanus 16,0
Cyanistes caeruleus 16,0 2,0 12,0
Parus major 57,0 28,0 11,0 4,4 9,0 8,0
Aegithalos caudatus 124,0 80,0 40,0 22,0
Regulus regulus 48,0 16,0
Sitta europaea 4,0 8,0 25,8 27,0 20,0
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Certhia familiaris 2,0 2,0 20,0 16,0 16,0 4,0
Turdus viscivorus 6,0 1,0 5,0
Coccothraustes coccothraustes 2,0
Pyrrhula pyrrhula 4,4 2,0 1,4 0,5
Carduelis carduelis 1,0
TOTAL 309,1 165,0 100,1 105,6 134,7 58,1
Table 2
Characterization of winter bird communities in 2024
Parameters Slobozhanskyi Homil’sha forests
Pine 1 Pine 2 Oak Oak_recr Oak_zap Pine
Taxa_S 13 13 12 14 9 5
Simpson_1-D 0,772 0,717 0,807 0,857 0,811 0,750
Shannon_H 1,841 1,713 1,882 2,187 1,771 1,488
Evenness_e/H/S 0,485 0,427 0,547 0,636 0,653 0,886
Table 3
Density of bird species in winter in Slobozhanskyi park in 2023-2025
Species Pine 1 Pine 2 Oak
2023 2024 2025 average |2023 2024 2025 Average [2023 2024 2025 average
Accipiter nisus 8,0 2,67 + 2,67
Buteo lagopus 0,4 0,13+£0,13 2 0,67 +0,67 0,4 5,0 1,80+ 1,60
Dryobates minor 8,0 8,0 533+2,67 2,0 0,67 £ 0,67| 0,4 0,13+ 0,13
Dendrocopos major 8,0 80 533267260 10 8 1BO7F L7010 193 12427
7,45 5,75
Dryocopus martius 2,0 04 0,1 0,83+0,59 0,5 04 030+0,15 4,0 4,0 2,6 3,54+0,46
Picus canus 1,8 1,0 0,93 +0,52
Garrulus glandarius 80 0,0 2,0 3,33+£2,40| 54 4 3,13+1,62 1,3 0,42 +0,42
Corvus corax 04 1,3 2,5 1,40+0,61| 0,4 1,5 1 097+0,32| 0,1 0,5 04 0,33+0,12
Bombycilla garrulus 2,0 0,67 +0,67| 0,1 5,0 1,70 £ 1,65
Periparus ater 2,0 0,67 +0,67| 8,0 2,67 + 2,67
Lophophanes cristatus | 80,0 226662;

. . 25,33+ 30,00 + 30,75 +
Poecile palustris 8,0 20,0 48,0 2%)10%5+ 10,0 16,0 64 }L7609+ 28,0 28,0 36,3 275
Poecile montanus 44,0 16,0 Uo7 144,0 14,67 + 4,0 1,33 + 1,33

11523§6+ 2540%7+ 19,67 +
Cyanistes caeruleus 24,0 16,0 6,0 5’21_ 22,0 44 lé 70_ 32,0 2,0 250 U
. 36,80 + 49,60 + 63,33 +
Parus major 34,0 57,0 194 9(1500%4+ 108,0 28,0 11 9%90%1+ 94,0 11,0 85,0 62163%0+
Aegithalos caudatus 84,0 124,0 80,0 3%4()%5+ 80,0 80,0 110 21503%0+ 84,0 100,0 31,01
Regulus regulus 48,0 48,0 16,00 20,0 16,0 40 742
Troglodytes troglodytes 12,5 4,17 £ 4,17
Sitta europaea 2,0 40 2,0 2,67+0,67 6,0 8,0 16,4 103’1139i 61,9 25,8 35,1 4?(’)9;;
Certhia familiaris 8,0 2,0 70 567186/ 4,0 2,0 4 3,33+0,67| 30,0 20,0 40,0 305’07(,)7i
Turdus viscivorus 1,0 0,33 +0,33 6,0 4 3,33+1,76 1,0 6,3 2,42+1,94
Turdus pilaris 8,0 2,67 2,67
Pyrrhula pyrrhula 4.4 1,47 + 1,47| 2,0 2,0 1,33 £ 0,67 0,1 1,4 16,3 5,92 +5,18
Carduelis carduelis 0,4 0,13+0,13 25,0 8,33 +8,33
Spinus spinus 8,0 2,67 + 2,67
282,10 + 272,50 + 292,10 +
TOTAL 350,4 309,1 186,8 4912 343,8 165,0 308,8 5471 365,4 100,1 410,9 96.91
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Table 4
Characterization of winter bird communities in Slobozhanskyi national park in 2023-2025
Habitat Year Taxa_S Simpson_1-D | Shannon_H Evenness_e"H/S
Pine 1 2023 13 0,842 2,051 0,598
2024 13 0,772 1,841 0,485
2025 15 0,737 1,750 0,384
Pine 2 2023 14 0,817 2,025 0,541
2024 13 0,717 1,713 0,427
2025 13 0,790 1,854 0,491
Oak 2023 15 0,813 1,988 0,487
2024 12 0,807 1,882 0,547
2025 16 0,863 2,247 0,591

Conclusions. In this study, we analyzed the results of quantitative censuses of wintering birds
in pine and oak forests conducted in two national parks. A total of 27 bird species were recorded,
with densities ranging from 58,1 individuals per square kilometer to 410,9 individuals per square
kilometer. No significant differences between habitats, national parks and years in number of
species, total community densities and structure of communities.
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YIPYIIOBAHHA 3IMYIOUMX IITAXIB COCHOBUX TA YBOBUX JIICIB IIIBOHA
JIICOCTENOBOI 30HU

A. A. Aremacos, T. A. AremacoBa

XapkiBcpkmil HallioHaIbHMIL YHiBepcuteT imMeHi B. H. Kapasina
Hauionansuuit npupopsuii napk «Crno60XaHChbKuii»

Y crarTi HaBeIeHO pe3y/IbTaTy HOCTIIKeHHs YIPYIIOBaHb 3VIMYIOUMX IITaXiB y JyOOBUX Ta cO-
CHOBUX jricax XapkiBcbKoi o6macti. Jocmimkenns npoBogunn ua tepuropii HIIIT «CroboxxaH-
CBbKUTI», pO3TALIOBaHOTO B Meax KpacHokyTcpkoi 06’eHanol TepuTopianbHoi rpomayu boroxy-
xiBcpKoro paitony y 2023-2025 pp. Ta HIIIT «[ominbiraHchKi micn», po3TalioOBaHOTO Ha TEPUTOPII
3miiBcpkoi OTT YyryiBcbkoro paitony y 2024 p. [l kinbKicHux 06/1iKiB nnTaxiB BUKOPUCTOBYBA-
7V TpaHCeKTHMII MeTol. Hamu 3apeecTpoBaHo 27 3MMYIO4YMX BU/IiB IITaxiB. []o IepestiKy JoMiHaH-
TiB BK/II04eHO 12 BupiB nraxiB: Aegithalos caudatus, Parus major, Poecile palustris, Sitta europaea,
Regulus regulus, Certhia familiaris, Cyanistes caeruleus, Poecile montanus, Dendrocopos major,
Bombycilla garrulus, Corvus corax, Lophophanes cristatus. 3arasbHa 1jibHicTh 3MiHIOBaIacs Bif
58,1 ex3./kB.KM [0 350,4 €K3./KB.KM y COCHOBUX nmicax i Bif 100,1 ex3./kB.kM 10 410,9 €K3./KB.KM y
ny6oBux micax. Hemae nocToBipHMX BifMiHHOCTEI MK TUIIaMu JTicy, HalliOHAIbHUMY HapKaMyu
Ta POKaMM 100 KiZTbKOCTI BU/IiB, 3ara/IbHOI IIII/IbHOCTI Ta CTPYKTYpM YIPYIIOBaHb.

Kntouosi cnoea: yepynosants 3umyouux nmaxis, Mapupymui ooniku, cocHosi nicu, 0i6posu,
HAUIOHAILHUTE NAPK, 1iCOCMEN08a 30HaA.
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