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An ecological segregation of five species of thrushes (Turdus pilaris, T. merula,
T. iliacus, T. philomelos, T. viscivorus) in Volyn Polissia was studied. For the overwhel-
ming majority of ecological characteristics, the most similar are Song Thrush and Black-
bird (DE = 38.36). They have similar biotopical preferences in forest and forest edges
habitats, almost the same nesting height (1.58 and 2.00 m, accordingly), similar feed
rations. All this gives us the reason to conclude minimal ecological segregation of Song
Thrush and Blackbird in the forest ecosystems of Volyn Polissia. At the same time, they
avoid high ecological competition due to different ratios in thrushes complexes in the
certain territories [22, 23], structure of nesting habitats [23]. Fieldfare often settled near
open habitats by meadows and forest edges, build the nests on the prevailing tree spe-
cies within the habitat. Food preferences associated primarily with the composition of the
feed, the majority of which is produced out of the forest habitats. Mistle Thrush prefers
medieval pine forests without undergrowth (73 % of all habitats) with poor forest floor,
that made different strategy of food use and obtaining among all presented thrushes spe-
cies. It was established that among the five studied species of thrushes Redwing and
Mistle Thrush has the highest value of ecological specialization and segregation.

Keywords: Thrushes, ecological segregation, interspecific differences, Volyn
Polissia.

INTRODUCTION

In Volyn Polissia, avifauna of genus Turdus is represented by five species: Turdus
pilaris (Fieldfare), T. merula (Common Blackbird), T. iliacus (Redwing), T. philomelos
(Song Thrush) and T. viscivorus (Mistle Thrush). Various aspects of the biology and
ecology of these species are well explored at this time. At the same time the question of
environmental differences, the competitive relationship in terms of the coexistence of
these species in forest ecosystems Volyn Polissia remained still open [2, 28]. In addi-
tion, the ecological specialization and segregation of closely related species of birds,
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that inhabit sympatrical in particular ecosystems is still actual, what helps to understand
the principles of distribution of ecological resources, development of lifestyle and the
place and role of each species in the appropriate grouping [17, 22].

Mentioned Turdus species shared mutual environmental resources within their nes-
ting range, particularly in conditions of Volyn Polissia forest ecosystems, so studying of
their ecological specialization and segregation are important for the understanding of
place, role and weight of each species as a structural element of a particular ecosystem.
Therefore, we tried to investigate basic ecological mechanisms of thrushes coexistence
and estimate the range and the character of their ecological segregation in Volyn Polissia.

MATERIALS AND METHODS

Materials of thrushes breeding ecology of Volyn Polissia were collected in April—
July 2007-2015. Much of the data are taken from West-Ukrainian Ornithological Society
data base of nests and clutches of the birds collected within the studied region during
the 1984—2006.

Research of biotopical preferences performed relatively to the breeding habitat
what recorded for each founded nest. Totally 11 habitats were found (coastal scrubs,
roadways shelterbelts, deciduous woodlands, mixed forests, older forest plantations,
middle-aged pine plantations, middle-aged spruce plantations, young-aged pine planta-
tions, parks, orchards, black chokeberry plantations). For comparison, Thrushes trophic
preferences used published data [2, 5, 6, 11, 12, 19, 25, 26, 30-32].

In a field, we described the height of nest placing, measured from the ground (L),
and species of tree or shrub for each found Thrushes nest.

Analysis of the results was performed with standard statistical methods. Statistical
calculation was made in Microsof Office Excel 2007 and “11.0 Statistics” programs.

RESULTS AND DISCUSSION

The Fieldfare, Blackbird and Song Thrush are common breeding [4, 12, 14-16, 29—
32], occasionally wintering [7, 8, 15] species at the study area. Instead, Mistle Thrush and
Redwing are rare range-boundary species here [12, 15, 29].

Biotopical distribution. Nesting of few thrushes species within the mutual habitat
is normal [2, 22], but the rate of each species in ornithocenozis is different.

The mixed forests biotopes are distinctive for Redwing (83.3 % of nests) and less
for Blackbird (30.6 %) and Song Thrush (29.0 %). Mistle Thrush for nesting prefers
green-moss-blueberry middle-aged pine biotopes without undergrowth (73.0 % of nests
detected in all types of habitats). Instead Fieldfare (14.6 %), Blackbird (13.8 %) and
Song Thrush (15.6 %) nest in such biotope in small quantities. Important role for nesting
of thrushes play a young pine plantation under 20 — the rate of detected nests are high
for Redwing (16.7 %), Song Thrush (15.2 %) and for Fieldfare (15.4 %). The last one
prefers shelterbelts along roadways and railways (36.2 %) and coastal willow growth
(10.8%). Important role for nesting of thrushes in Volyn Polissia play deciduous forests
formed with alder (Alnus glutinosa), silver birch (Betula pendula), English oak (Quercus
robur) and aspen (Populus tremula), where found a significant rate of nests of Song
Thrush (19.,3 %) and Blackbird (15.0 %). Over-moist black-alder forests with dense
undergrowth play a slight role in nesting of Blackbird (11.9 %), Mistle Thrush (7.7 %) and
Fieldfares (6.2 %).
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The main priority in the selection of the nesting habitat for thrushes has the quality
of feed [2, 5, 6]. The basis of thrushes feed compose the ground oligochaetes, whose
quantity depends on moisture conditions of the biotope [5]. The trees and shrubs archi-
tectonic [10, 11, 20, 27] and habitat structure (close allocation of forest edges, water or
open spaces) [3, 14, 22] are also have an important role for nest disposition.

Cluster analysis shows (Fig. 1) that habitat distribution of Blackbird and Song
Thrush is most similar (DE = 11.27), some differs Fieldfare (DE = 42.77-79.63) and
Redwing (DE = 59.0-60.4). Habitat distribution of Mistle Thrush significantly differs from
those Blackbird and Song Thrush (DE = 67.9-68.19) but higher differences detected
between Mistle Thrush and Redwing (DE = 104.26).
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Fig. 1. Cluster analysis of the similarity of Turdus species by habitat distribution
Puc. 1. KnactepHuiin aHani3 nogibHocTi npeactaBHukiB pogy Turdus 3a 6ioToNiYHUM po3nogifiom

Spatial placement of nests. Established that thrushes in Volyn Polissia use 38 spe-
cies of trees and shrubs (n = 560) for building nests. According to our data four species
prefer trees (50.0 % of Redwings, 75.7 % of Song Thrushes, 78.3 % of Blackbirds,
92.9 % of Mistle Thrushes and 96.1% of Fieldfares nests were build on trees). The rate
of nests, located on bushes is 7.1-33.0 % on another substrate — is negligible.

The distribution of nests by species of trees and shrubs in Volyn Polissia is hetero-
geneous. Thrushes often used conifers (Pinus sylvestris, Picea abies, Pinus banksiana)
and shrubs (Juniperus communis), which is also typical for other parts of the European
range, particularly in Polissian and central parts of Poland [12, 13, 33].

We found that the rate of Mistle Thrushes nests located on the pine is 71.4 %, for
Song Thrush — 34.4 %, Fieldfares — 28.7% and Blackbird — 24.3%. On the spruce we
found 11.6 % Song Thrushes, 7.9 % of Blackbird, 7.1 % of Mistle Thrushes nests. Re-
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markable that Fieldfares and Redwings nests on spruce wasn’t found. 7.1 % of Mistle
Thrush nests we found on Jack pine, which was introduced in the region in 1970-1990.
The rate of nests detected on juniper is 17.7 % for the Song Thrush, 16.7% for Redwing,
8.6 % for Blackbird, 7.1 % for Mistle Thrush and 2.3 % for Fieldfare. Choice the conifer
as nesting tree for thrushes has a similar trend in mixed forest of Russia, Belarus,
Ukraine and taiga [1, 4, 6, 14, 18, 21, 32] and especially for Ukrainian Steppe zone [9].
According A.B. Chaplygina, evergreen conifer plantations create favorable conditions
for placing and disguising of thrushes nests [10].

Significant role for nest disposition have the deciduous tree species also. Thus, the
Blackbird placed his nests on black alder in 24.3 %, Song Thrush —in 6.2 %, Fieldfare —
in 5.4 %. The last one build nests mainly on Populus nigra var. pyramidalis (23.3 %) and
ash (10.9 %), which form monotypic roadways shelterbelts. The rate of other deciduous
trees species for thrushes nest disposition is negligible. Placing nest on a particular tree
species primarily depends on the nesting sites (habitats), species composition and sui-
table conditions for placing and disguising of nests.

As a result of cluster analysis (Fig. 2), the most similar in trees and bushes species
composition for nesting are Fieldfare and Song Thrush (DE = 23.84), slightly more dif-
fers Blackbird, Song Thrush and Fieldfare (DE = 33.75-35.47). Apart from other species
are Redwing (DE = 43.96-62.0) and Mistle Thrush (DE = 41.33-91.65).
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Fig. 2. Cluster analysis of the similarity of Turdus species by nesting trees

Puc. 2. KnactepHuii aHani3 nogibHocTi npeactaBHuKiB poay Turdus 3a NOPOAHUM CKagoM AepeB, Ha SKUX
po3MiLLeHi rHisaa

The average height of the nest allocation smallest for Redwing (n = 6; 0.86+0,43 m;
lim 0.2—2.5 m), slightly higher build nests Song Thrush (n = 215; 1.58+0,10; lim 0.1-6.0 m),
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Blackbird (n = 139; 2.0+0,06; lim 0,1-6,0 m) and Mistle Thrush (n = 14; 2.98+0.38 m; lim
1.3-7.0 m). The highest average height of the nest allocation detected for Fieldfare
(n =118; 5.240.14 m; lim 0.5-11.0 m).

Feeding of adults and nestlings. On the results of the literature analysis for
neighboring to Volyn Polissia areas [19, 26, 30-32] and within the thrushes European
range [2, 5, 12, 25], the specifics of nutrition has not significant differences, however,
has significant interspecific differences [2, 6, 24]. According to A.V. Baranovsky with col-
leagues [2], the character of food extraction and feature of foraging behavior formed
various ecological, morphological, physiological, ethological and other adaptations
which became the basis of formation of ecological differences. So, detected that highest
rate of similarity is peculiar to the Song Thrush and Blackbird, the lowest — in Song
Thrush and Fieldfare, an intermediate position occupies Fieldfare and Redwing, at the
same time Mistle Thrush is the most remote of the four other Turdus species. The ex-
planation for this difference is in the variety of species feeding preferences — Redwing
use larger prey then Blackbird, Song Thrush or Fieldfare; Song Thrush have the strict
feeding preference of three types of prey — earthworms, caterpillars and mollusks, while
the Blackbird haven’t any feeding preference [11]. The last two mentioned species feeds
mainly on the forest floor and on the surface of the substrate, but differs is foraging
strategy [31,32]. Mistle Thrush has significant differences from others thrushes spe-
cies — in his diet almost no earthworms, preferred prey of medium and large size (for
example, observed cases of hunting newts and lizards), most likes eat beetles, caterpil-
lars of owlet moth, feeds in various places mainly on a ground [25].
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Fig. 3. Structure of the similarity of Turdus genus by DE aggregated values
Puc. 3. CTpykTypa nogibHocTi npeacTaBHuKiB pody Turdus 3a y3aranbHEHUMM 3Ha4eHHsiMM DE
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Despite the great similarity in feeding, trophic competition in thrushes not appear or
have slight value [23]. According to A.B. Chaplygina, interspecific similarity in feeding
caused by overlapping of the trophic niches [9].

In a result of cluster analysis (Fig. 3), it was revealed that most ecologically similar
are Blackbird and Song Thrush (DE = 38.36). The Fieldfare is also close to them
(DE =52.92 and DE = 55.65, accordingly). From these three species considerably vary
Redwing and Mistle Thrush (Fig. 3). Remarkably that Fieldfare and Mistle Thrush most
differ from the Redwing with DE values 122.7 and 160.0, respectively.

CONCLUSIONS

In a result of the comparison of five studied thrushes species by major ecological
performance, the following conclusions of their ecological specialization and segrega-
tion are formed. For the overwhelming majority of ecological characteristics the most
similar Song Thrush and Blackbird (DE = 38.36). They have the similar biotopical prefe-
rences because prefer forest habitats and forest edges, nesting almost on the same
height (1.58 and 2.00 m, accordingly) and have the similar feed rations. All this gives us
the reason to conclude that ecological segregation of Song Thrush and Blackbird in the
forest ecosystems of Volyn Polissia is minimal. At the same time, they avoid high eco-
logical competition due to different ratios in thrushes complexes in the certain areas [22,
23] and structure of nesting habitats [23]. Fieldfare often settled near open habitats
along the meadows and forest edges, they build the nests on the prevailing tree species
within the habitat. Food preferences were associated primarily with the composition of
the feed, the main part of which is obtained out of forest habitats. Mistle Thrush prefers
medieval pine forest with no undergrowth (73 % of all habitats) with poor forest floor,
what became the reason of feed composition and foraging strategy differences from the
other thrushes species. This all leads to a conclusion that among five studied species of
thrushes Redwing and Mistle Thrush has the highest value of ecological specialization
and segregation.
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[MpoBeneHo JocnimkeHHs eKonoriYHoi cerperavii m'stn Buais apo3ais (Turdus pilaris,
T. merula, T. iliacus, T. philomelos, T. viscivorus) B ymoBax BonuHcekoro lMonicca. 3a ne-
peBaXHOK OiNbLUICTIO €KOMOMNYHUX XapaKTEPUCTMK Hambinbll NoAibHUMKU BUABUNUCSA
aposau cnisounii i YopHui. (DE = 38,36). BoHn MatoTb nogibHi 6ioToniuHi npedepeHLii,
TOMY LLO BigOaloTb nepesary nicoBMM BioTonam Ta y3miccto, rHi3gATbCA NPakTUYHO Ha
opHin Bucori (1,58 i 2,00 m BignoBigHO), MatoTb CXOXi KOPMOBI paLioHu. Lle aae nigcrtasu
BBaXkaTu, L0 eKOomnoriyHa cerperakdiis cniBoyoro i YOpHOro Apo3aiB y NiCOBUX eKocMcTeMax
3axigHoro lMonicca MiHiManbHa. BogHo4ac BOHWM YHUKaOTb BUCOKOI €KOMOriYHOT KOHKY-
PEeHUiT 3aBOsSKM PiI3HOMY CRiBBIAHOLLEHHIO 38 YNCENBHICTIO Yy CKnadi yrpynoBaHb Apo3fiB
Ha TUX 4m iHWKX TepuTopiax [12, 35], CTPYKTYpOLO rHi3goBux crauiv [35]. YukoTeHb Hai-
yacTiwe nocenseTsca Nobnuay BiaKpUTMX BiOTOMIB NyK | Ha Y3nicci, po3milllye rHisaa Ha
nepeBaxatoyin nopoai B mexax 6iotony. KopmoBi npedepeHLii nos’a3aHi Hacamnepes 3i
CKIafjloM KOpMY, NeBOBY 4acTKy Sikol AobyBaloTb 3a Mexamu nicoBux Giotonis. Opisa-
OoMenoX Bigaae nepesary cepefHbOBIKOBUM COCHOBUM MacuBaM 6e3 nignicky (73 % Big
ycix 6ioToniB) i3 GiAHOK MIACTUNKO, L0 3yMOBUNO BIAMIHHY Bif YCiX NpeacTaBneHnx
BMAIB Ap0o3AaiB crneuundiky BUKOPUCTaHHS KOPMIB i cTpaTeril ix gobyBaHHs. BcTaHoBMNEHO,
LLIO cepen M'ATW OOCNiMXKEeHMX BUAIB APO3A4iB HAnbinbLLUMIA piBEHb eKONOrivyHOI crneuianisa-
uii Ta, BignosigHo, cerperauii MatoTb Api3g 6inobpoBuii | Api3A-OMertoX.

Knrodoei cnoea: ppo3gu, ekonorivyHa cerperawisi, MiXXBUAoBi BigMiHHOCTI, Bonuk-
cbke [Nonices.
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MNpoBegeHO uccrenoBaHWe 3KOMOTMMYECKOW cerperaumMn nAaTv BMAOB APO300B
(Turdus pilaris, T. merula, T. iliacus, T. philomelos, T. viscivorus) B ycnosusx BomnbIHcko-
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ro MNonecbs. Mo nogasnsowemy 6ONbLUMHCTBY 3KOMOrMYECKUX XapakTepucTuk Hanbo-
nee noxoXvmMu okasanucb Apo3abl Nes4mn n YepHoii (DE = 38,36). OHM nmetoT noxo-
Xue buotonmyeckme npedepeHunmr, Tak Kak npegnodmTaoT rHe3anTbCs B NECHbIX B1o-
TOnax M Ha OnyLUKe feca, rHe3gaTcsa npakTudeckn Ha ogHonm Beicote (1,58 n 2,00 m,
COOTBETCTBEHHO), MMEIOT MOXOXME KOPMOBbIE PaLMOHbl. ITO JAET OCHOBAHMSA CYnTaTh,
YTO 3KOMoOrnyeckasi cerperauus nNeByYEro U YepHOro APO3A0B B NECHbIX 3KOCUCTEMAX
BonblHckoro Nonecbst MMHUMAarnbHa. B To e Bpemsa oHu n3beratoT BbICOKOW aKOonornye-
CKOWM KOHKYypeHLUMn bnarogaps pasHoMy COOTHOLLEHUIO MO YMCIIEHHOCTU B COCTaBe CO-
obLecT ApO3a0B Ha TeX UNn UHbIX TeppuTopusax [12, 35], CTpyKType rHe3qoBbIX CTauui
[35]. PabuHHMK Yawe cenutcs BGMM3N OTKPbITLIX BMOTONOB BOOSb fYrOB U Ha ONYyLUKe
neca, pasMellaeT rHesfa Ha npeobnagatowen nopoge B npegenax éuotona. Kopmo-
Bble npedepeHuUnn CBA3aHbl B NEPBYIO o4epeb C COCTaBOM KOpMa, fbBMHASA AONS KO-
Topon fobbIBaeTcH B He NecHbIx 6rotonos. [epsaba npeanoyntaet cpefHeBO3pacTHbIe
COCHOBbIe MaccuBbl 6e3 nognecka (73 % ot Bcex 6uoTtonos) ¢ 6e4HON NOACTUIKON, YTO
06YyCroBMIO OTIIMYAIOLLYIOCSA OT BCEX NPEACTaBIEHHbIX BUAOB APO3A0B crneumnduky uc-
Nnornb30BaHNSA KOPMOB M cTpaTerun nx 4obblun. YCTaHOBIEHO, YTO cpean NSt UCCneno-
BaHHbIX BUAOB APO3A0B HanbOomnbLUNA YPOBEHb 3KONMOMMYECKon cneumanusaumm u, co-
OTBETCTBEHHO, cerperauun nmetoT 6enobpoBHuK u aepsba.

Knrodeenle cnioea: [po3nbl, SKOMOrmyeckas cerperaumsi, MexxBuaoBble pasnu-
yums, BonblHckoe Nonecbe.
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