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1. Introduction

Through various adaptations, species occupy specific ecological niches determined by environmental
conditions and available resources. Very often different species coexist in the same habitats [1-4]. In these
habitats, they compete for available resources, often leading to the extinction of one species or adaptation to
coexistence between species [5-7]. Habitat loss sometimes leads to increased interspecific competition, a classic
example of this in Europe being the effects of modern agriculture and deforestation. All this makes the species
look for an opportunity to occupy new ecological niches [8-15].

Columbidae species are among the most widespread birds. They are found in a variety of habitats, with some
pigeons also using similar nesting sites [9, 16]. Some pigeons, such as the Common Woodpigeon (Columba
palumbus) and the Stock Dove (Columba oenas), however, can also be used as indicators of the habitats in which
they occur. They can show to some extent the changes in the quality of the habitats [17-20]. At the same time,
population trends of many forest species remain poorly studied in Central and Eastern Europe [21].

The Stock Pigeon (Columba oenas) is a resident and passage migrant for Bulgaria. Although it is in the category
of least concern with increasing density on a global scale [22], Bulgaria is in the category of endangered [23] and is
under a protection regime according to the national legislation (Biodiversity Act Annex Ill). In the past, the Stock
Pigeon was widespread in Bulgaria, reaching 1400 m a.s.l. in the mountains [24]. Declining trends in distribution,
however, were reported already in the middle of the last century [25]. These trends became increasingly clear in
the 1980s and 1990s [26, 27]. During the period 1980-2005, the occupied breeding territory decreased by more
than 50%, and the process continued until 2007 [28]. In the same period, the species disappeared as a breeder in
Ponor Mountain [29].

The purpose of this study is to present data on 6 new localities of the Stock Pigeon with different breeding
probabilities in Bulgaria. In three of the localities, big game feeding grounds have been built, which the pigeons
regularly visit.

2. Materials and Methods

2.1. Study area

The studied territory covers seven 10km UTM squares of Sarnena Sredna Gora Mountain (KH and LH 35T) and
two squares of Balkan Mountain (LH, 35T) (Fig. 1).
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Figure 1: Study area. (The UTM squares of study are in x in KH and LH UTM 35T [30]).

The main habitats in the study squares include forests and open areas. Forest areas are represented by beech
forests (Fagus sylvatica L.), oak forests (Quercus species), and mixed broadleaf forests (Oriental hornbeam
(Carpinus orientalis Mill.) and oak species). Small areas have coniferous culture mainly from Scots pine (Pinus
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silvestris L.) [31, 32]. Open habitats are represented by mountain pastures and meadows, and cultivated lands
occupy a small part of the studied territory. The arable land, mainly cereal crops, has a small area of a few acres
and aims to improve the natural food for the game species.

2.2. Data Collection

The study area was visited twice a year between 2020-2023 years from March to July. In each square, all macro
habitats. Stock Pigeons were registered visually or by sounds. We additionally collected information from photo
traps placed at game feeding grounds in the respective squares. Breeding probability was assessed according
toYetman (1976) and used by Hagemejer and Blair [33, 34].

3. Results

The first new locations of Stock Pigeons were reported on 02.03.2020 in squares KH 71. In the same year, the
doves were also observed at the food complexes for the big game. The first singing pigeons were found on
05.03.2020; again song and mating games were registered on 18.06.2020. Throughout the study period, where
there were feeding complexes, Stock Pigeons were observed regularly, feeding together with other bird species
(Columba palumbus, Fringila coelebs, Chloris chloris, Garrulus glandarius, and Corvus corax), once in the spring with
Turtle Dove (Streptopelia turtur). They also fed on Wild Boars (Sus scropha) and Red Deer (Cervus elaphus), without
being distributed by large game species (Fig. 2).

Figure 2: (A) Stock Pigeons (Columba oenas) with Red Deers (Cervus elaphus) (B) Stock Pigeons (Columba oenas) in squares KH 71
and KH 72 in-game feeding grounds (C) Wild Boars (Sus scrofa) and Wood Pigeons (Columba palumbus) and (D) with Eurasian Jay
(Garrulus glandarius).

In 2022, the Stock Pigeon was found with the category of confirmed breeding in squares KH 71 and KH 72 and
probable breeding in KH 62. In the same year, it was also reported as probable breeding in LH 30 square.

In 2023, in addition to the already established localities, the Stock Pigeon was also found in LH 34 square with a
probable breeding category. Thus, for the study period, 5 new breeding sites with a certain breeding category
were reported and 2 sites known from the past were confirmed (KH 61 and LH 31, Fig. 3). All sites are in pure
beech forests, and 4 of the sites there are built feeding grounds for big game, which the birds visit all year round.
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Figure 3: Distribution in Stock Pigeons (Columba oenas) in expected UTM squares. (in black a new breeding localities reported
in this study; in grey are old breeding localities reported from [7]).

o

4. Discussion

In Europe there is an overall positive trend in the population of forest birds, including the Stock Pigeon [35-39].
Globally, the species is showing increasing trends in distribution and numbers [22]. Studies in the UK indicate a
124% population increase [40] In Bulgaria, there are no recent studies on the size of the population, but at the end
of the last and the beginning of this century, the species showed decreasing trends in numbers and distribution in
Bulgaria [28]. The new localities established in this study indicate an expansion of the distribution in some
mountains and a possible increase in the distribution of the species in Bulgaria. However, further studies are
needed for this. The breeding of the species in the new localities in Sarnena Sredna Gora Mountain indicates the
presence of suitable breeding sites (old forests with hollow trees) [41-43]. These nest sites also have easy access to
natural food sources and water [44]. The regular visit to the food courts also shows the importance of available
food resources, as one of the factors that determine distribution to a large extent. The availability of
anthropogenic food resources can have broad ecological effects, affecting migration, body condition, and species
reproduction [45-49]. Some studies in other columbid species have found a positive relationship between the food
supplies of anthropogenic seeds early in the breeding season combined with available seed habitat after the
young have hatched [50, 51]. In the present study, food courts in some of the squares provided the seed supply at
the beginning of the breeding season, and croplands, pastures, and meadows provided food resources during the

fledging period, this is also the most likely reason for the increase in the breeding distribution of the species in the
studied area.

Conflict of Interest

The author declares that there is no conflict of interest.

Funding

The study received no financial support.

Acknowledgments

We are greatly thankful to V. Futekov for his help during the field observations and maintenance of the photo
traps.

105



Gradimir V. Gruychev Global Journal of Agricultural Innovation, Research & Development, 10, 2023

References

(1
[2]

[3]

[41

[5]

[6]

[7]

(8l

[9]

(101

(11

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]

Colwell RK, Futuyma DJ. On the measurement of niche breadth and overlap. Ecology. 1971; 52: 567-76. https://doi.org/10.2307/1934144
Hanane S. Multi-scale turtle dove nest habitat selection in a Mediterranean agroforestry landscape: implications for the conservation of
a vulnerable species. Eur ) Wildl Res. 2018; 64: Article number 45. https://doi.org/10.1007/s10344-018-1205-y

Giménez Gémez VC, Verdu JR, Gémez-Cifuentes A, Vaz-de-Mello FZ, Zurita GA. Influence of land use on the trophic niche overlap of
dung beetles in the semideciduous Atlantic forest of Argentina. Insect Conserv Divers. 2018; 11: 554-64.
https://doi.org/10.1111/icad.12299

Solhjouy-Fard S, Sarafrazi A. Patterns of niche overlapping and richness among Geocoris species (Hemiptera: Geocoridae) in Iran.
Biocontrol Sci Technol. 2016; 26: 1197-211. https://doi.org/10.1080/09583157.2016.1182619

Reif J, Reifova R, Skoracka A, Kuczynski L. Competition-driven niche segregation on a landscape scale: Evidence for escaping from
syntopy towards allotopy in two coexisting sibling passerine species. ] Animal Ecol. 2018; 87: 774-89. https://doi.org/10.1111/1365-
2656.12808

Finke DL, Snyder WE. Niche partitioning increases resource exploitation by diverse communities. Science (1979). 2008; 321: 1488-90.
https://doi.org/10.1126/science.1160854

Vacher C, Tamaddoni-Nezhad A, Kamenova S, Peyrard N, Moalic Y, Sabbadin R, et al. Learning ecological networks from next-generation
sequencing data. In: Woodward G, Bohan D, Eds. Ecosystem Services: From Biodiversity to Society, Part 2, Amsterdam: Elsevier; 2016, p.
1-39. https://doi.org/10.1016/bs.aecr.2015.10.004

Santana J, Reino L, Stoate C, Moreira F, Ribeiro PF, Santos JL, et al. Combined effects of landscape composition and heterogeneity on
farmland avian diversity. Ecol Evol. 2017; 7: 1212-23. https://doi.org/10.1002/ece3.2693

Walker JS. Geographical patterns of threat among pigeons and doves (Columbidae). Oryx. 2007; 41: 289-99.
https://doi.org/10.1017/S0030605307001016

Donald PF, Green RE, Heath MF. Agricultural intensification and the collapse of Europe’s farmland bird populations. Proc R Soc Lond B
Biol Sci. 2001; 268: 25-9. https://doi.org/10.1098/rspb.2000.1325

Donald PF, Sanderson FJ, Burfield I, van Bommel FPJ. Further evidence of continent-wide impacts of agricultural intensification on
European farmland birds, 1990-2000. Agric Ecosyst Environ. 2006; 116: 189-96. https://doi.org/10.1016/j.agee.2006.02.007

Donald PF, Sanderson FJ, Burfield ], Bierman SM, Gregory RD, Waliczky Z. International conservation policy delivers benefits for birds in
Europe. Science (1979). 2007; 317: 810-3. https://doi.org/10.1126/science.1146002

Vorisek P, Jiguet F, van Strien A, Skorpilova J, Kivafiovd A, Gregory RD. Trends in abundance and biomass of widespread European
farmland birds: how much have we lost? BOU Proceedings - Lowland Farmland Birds |1lI 2010. Retrieved from
https://www.bou.org.uk/bouproc-net/Ifb3/vorisek-etal.pdf

Gregory RD, Skorpilova J, Vorisek P, Butler S. An analysis of trends, uncertainty and species selection shows contrasting trends of
widespread forest and farmland birds in Europe. Ecol Indic. 2019; 103: 676-87. https://doi.org/10.1016/j.ecolind.2019.04.064

Bowler DE, Heldbjerg H, Fox AD, de Jong M, Bohning-Gaese K. Long-term declines of European insectivorous bird populations and
potential causes. Conserv Biol. 2019; 33: 1120-30. https://doi.org/10.1111/cobi.13307

Floigl K, Benedetti Y, Reif J, Morelli F. Spatial distribution and habitat overlap of five columbidae species in the Czech republic. Animals.
2022; 12: 743. https://doi.org/10.3390/ani12060743

Lindenmayer DB, Margules CR, Botkin DB. Indicators of biodiversity for ecologically sustainable forest management. Conserv Biol. 2000;
14: 941-50. https://doi.org/10.1046/j.1523-1739.2000.98533.x

Miller B, Reading R, Strittholt ], Carroll C, Noss R, Soulé M, et al. Using focal species in the design of nature reserve networks. Wild Earth.
1998: 81-92.

Simberloff D. Flagships, umbrellas, and keystones: Is single-species management passé in the landscape era? Biol Conserv. 1998; 83:
247-57. https://doi.org/10.1016/S0006-3207(97)00081-5

Thompson ID, Guariguata MR, Okabe K, Bahamondez C, Nasi R, Heymell V, et al. An operational framework for defining and monitoring
forest degradation. Ecol Soc. 2013; 18: 20. https://doi.org/10.5751/ES-05443-180220

Reif ], Skalova AJ, Vermouzek Z, VofiSek P. Long-term trends in forest bird populations reflect management changes in Central European
forests. Ecol Indic. 2022; 141: 109137. https://doi.org/10.1016/j.ecolind.2022.109137

BirdLife International. The IUCN Red list of threatened species. Columba Oenas 2016. Available from
https://www.iucnredlist.org/species/22690088/86074207 (Accessed on 25 September 2023).

Golemanski V. Red data book of the Republic of Bulgaria. Animals, vol. II, Sofia: BAS & MOEW; 2015. [English ed.: ISBN 978-954-9746-22-
8]

Patev P. Birds of Bulgaria. BAS; 1950 (in Bulgarian).

Spiridonov J. Stock dove columba oenas. In: Golemanski V, Ed. Red Data Book of the Republic of Bulgaria, vol. Il, BAS & MOEW; 2015.

Spiridonov J. Stock dove columba oenas L. In: Botev B, Peshev C, Eds. Red Data Book of the Republic of Bulgaria, vol. Il, BAS & MOEW;
1985.

106


https://doi.org/10.1016/j.ecolind.2022.109137

New Breeding Localities of Stock Pigeon (Columba oenas Linnaeus, 1758) in Bulgaria Gradimir V. Gruychev

[27]
[28]

[29]

[30]

[31]
[32]
[33]
[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[4e]

[47]

[48]

[49]

(501

[51]

Simeonov S, Mitchev T, Nankinov D. Fauna of Bulgaria. Aves, part |, vol. 20, BAS; 1990 (in Bulgarian).

Georgiev D, Spiridonov G. European turtle dove (Streptopelia turtur). In: lankov P, Ed. Atlas of Breeding Birds in Bulgaria. Bulgarian
Society of the Protection of Birds; 2007, p. 304-5.

Dyulgerova S, Nikolov SC. Birds in ponor special protection area (natura 2000), western Bulgaria: Composition, conservation status and
changes over the last 30 years. Acta Zool Bulg. 2014; 66: 97-106.

Lehrer A, Delchev C. Modern methods for biogeographical mapping of Bulgaria. vol. 10, Acta Zool Bulg. 1978; 10: 3-12. [in Bulgarian,
with English and Russian summaries]

Bondev . Vegetation in Bulgaria. Map in M 1:600,000 with explanatory text. St. Kliment Ohridski University Press; 1991 (in Bulgarian).
Kopralev I. Geography of Bulgaria, Forkom; 2002 (in Bulgarian).

Yetman L. Atlas des oiseaux nicheurs de France de 1979 41975, Paris: Société Francaise d'ornithologie; 1976, p. 1-281.

Hagemejer W, Blair M. The EBCC atlas of European breeding birds: their distribution and abundance. London: T & AD Poyser; 1997.

Schulze ED, Craven D, Durso AM, Reif J, Guderle M, Kroiher F, et al. Positive association between forest management, environmental
change, and forest bird abundance. For Ecosyst. 2019; 6: 3. https://doi.org/10.1186/s40663-019-0160-8

Bowler D, Richter RL, Eskildsen D, Kamp J, Moshgj CM, Reif J, et al. Geographic variation in the population trends of common breeding
birds across central Europe. Basic Appl Ecol. 2021; 56: 72-84. https://doi.org/10.1016/j.baae.2021.07.004

Ram D, Axelsson A-L, Green M, Smith HG, Lindstrém A. What drives current population trends in forest birds - forest quantity, quality or
climate? A large-scale analysis from northern Europe. For Ecol Manage. 2017; 385: 177-88. https://doi.org/10.1016/j.foreco.2016.11.013

Kamp J, Frank C, Trautmann S, Busch M, Dréschmeister R, Flade M, et al. Population trends of common breeding birds in Germany
1990-2018. J Ornithol. 2021; 162: 1-15. https://doi.org/10.1007/s10336-020-01830-4

Reif ], Skalova AJ, Vermouzek Z, VoriSek P. Long-term trends in forest bird populations reflect management changes in Central European
forests. Ecol Indic. 2022; 141: 109137. https://doi.org/10.1016/j.ecolind.2022.109137

Hayhow D, Bond A, Douse A, Eaton M, Frost T, Grice P, et al. The state of the UK’s birds 2016. Bedfordshire: The RSPB, BTO, WWT, DAERA,
JNCC, NE, NRW and SNH, Sandy; 2017, p. 47.

Gibbs D. Pigeons and doves: A guide to the pigeons and doves of the world. 2nd ed. London: Bloomsbury Publishing; 2010.

Baptista LF, Trail PW, Horblit HM, Boesman PFD, Garcia E. Stock dove (Columba oenas) version 1.0. In: del Hoyo |, Elliott A, Sargatal J,

Christie D, de Juana E, Eds. Birds of the World, Ithaca: Cornell Lab of Ornithology; Ithaca, NY, USA: 2020.
https://doi.org/10.2173/bow.stodov1.01

Davis A, Major RichardE, Taylor CharlotteE. Distribution of tree-hollows and hollow preferences by parrots in an urban landscape. Emu -
Austral Ornithology. 2014; 114: 295-303. https://doi.org/10.1071/MU1306

Snow D, David W, Perrins C, Gillmor R. The birds of the western palearctic. Oxford, University Press; 1998.

Auman HJ, Meathrel CE, Richardson A. Supersize me: Does anthropogenic food change the body condition of silver gulls? A comparison

between urbanized and remote, non-urbanized areas. Waterbirds. 2008; 31: 122-6. https://doi.org/10.1675/1524-
4695(2008)31[122:SMDAF(]2.0.CO;2

Duhem C, Roche P, Vidal E, Tatoni T. Effects of anthropogenic food resources on yellow-legged gull colony size on Mediterranean islands.
Popul Ecol. 2008; 50: 91-100. https://doi.org/10.1007/s10144-007-0059-z

Oro D, Genovart M, Tavecchia G, Fowler MS, Martinez-Abrain A. Ecological and evolutionary implications of food subsidies from humans.
Ecol Lett. 2013; 16: 1501-14. https://doi.org/10.1111/ele.12187

Plummer KE, Siriwardena GM, Conway GJ, Risely K, Toms MP. Is supplementary feeding in gardens a driver of evolutionary change in a
migratory bird species? Glob Chang Biol. 2015; 21: 4353-63. https://doi.org/10.1111/gcb.13070

Flack A, Fiedler W, Blas J, Pokrovsky |, Kaatz M, Mitropolsky M, et al. Costs of migratory decisions: A comparison across eight white stork
populations. Sci Adv. 2016; 2: 1500931. https://doi.org/10.1126/sciadv.1500931

Dunn JC, Morris A), Grice P V. Testing bespoke management of foraging habitat for European turtle doves Streptopelia turtur. J Nat
Conserv. 2015; 25: 23-34. https://doi.org/10.1016/j.jnc.2015.02.005

Dunn JC, Stockdale JE, Moorhouse-Gann RJ], McCubbin A, Hipperson H, Morris AJ, et al. The decline of the Turtle Dove: Dietary
associations with body condition and competition with other columbids analysed using high-throughput sequencing. Mol Ecol. 2018;
27:14766. https://doi.org/10.1111/mec.14766

107


https://doi.org/10.2173/bow.stodov1.01

