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Abstract The Long-eared Owl (4sio otus) was chosen as the bird of the year in Hungary by BirdLife Hungary in
2020 to pay more attention to this species. In the present study, we analysed the data collected on the food, chang-
es in the population and the use of the roosting sites of the owls wintering Southeast-Hungary. A total of 4,683 pel-
lets were collected in four winter seasons between 2016 and 2020, of which 5,265 prey animals were identified.
We counted the individuals roosting in the winter roosting sites, and from their maximum number we estimated
the local population change of the species as well as the success of the breeding. For this, we also used roadkill
data from the nearby town, Battonya.

The diet of Long-eared Owls in the study area was similar to that observed in other parts of the Carpathian Basin.
The smaller differences were mainly due to the different geographical distribution of different prey species. We also
identified some species previously having no or very few data, thus we confirmed their stable presence in the area.
Different weather factors within the season did not effect owls’ diet. The most varied diet was found in the warmest,
least snowy winter. Comparing the feeding data with the data from the 1960s and 1970s, it can be seen that the pro-
portion of preys changed significantly. The proportion of House/Steppe Mice decreased by an order of magnitude,
while that of rats increased by the same amount over time. The most likely reasons for this may be changes in agri-
cultural cultivation or local demographic conditions (depopulation). In the 2018/19 season, the proportion of Com-
mon Vole in the pellets was much higher than in any other years, suggesting this year’s gradation of the species. The
pellets collected in different roosting sites close to each other typically had the same proportions of prey animals.

The maximum number of birds observed at the roosting sites did not correlate with the weather of the given sea-
son, but was probably related to the effectiveness of the previous breeding season.

The population of the species decreased compared to the early 2000’s based on the number of roosting indi-
viduals. This may be due to a decline in crow populations. It should be noted, however, that according to both
the roadkills in Battonya and the maximum number of the roosting individuals in Kevermes, this drastic decline
came to a halt in 2010s.
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Osszefoglalas Az erdei fiilesbaglyot (4sio otus) a Magyar Madartani és Természetvédelmi Egyesiilet 2020-ban az
év madaranak valasztotta, hogy nagyobb figyelem iranyuljon erre a fajra. Ebben a cikkben a délkelet-magyaror-
szagi Kevermesen telel6 erdei fiillesbaglyok taplalékarol, allomanyvaltozasarol, illetve nappalozohely-hasznalata-
1ol gyiijtott adatokat dolgoztuk fel. A taplalkozastani vizsgalatokhoz dsszesen 4683 kopetet gyiijtottiink négy téli
szezonban 2016 és 2020 kozott, amelyekbdl 5265 zsakmanyallat keriilt el6. Megszamoltuk a nappalozohelyeken
gytilekezd egyedeket, amelyeknek a maximalis szamabol kovetkeztettiink a faj helyi allomanyara, illetve a koltés
sikerességére is. Ehhez felhasznaltunk a kozeli Battonya telepiilésrol szarmazo eliitési adatokat is.
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Az erdei fiillesbaglyok taplaléka a vizsgalati teriileten hasonlo a Karpat-medence mas részein tapasztaltakhoz.
A kisebb eltérések elsésorban a kiilonbozo zsakmanyallat-fajok Karpat-medencén beliili elterjedési viszonyai
miatt adodtak. A kopetekben kimutattunk néhany olyan fajt is, amelyeknek eddig nem, vagy csak nagyon kevés
adata volt a teriileten, és ezaltal igazolast nyert kisszamu, de stabil jelenlétiik a térségben. A kiilonbozo id6jara-
si tényezOk a szezonon beliil nem voltak hatassal a baglyok taplalékara. A legvaltozatosabb taplalékspektrum a
legmelegebb, legkevésbé havas télen gyijtott kopetekben volt. A taplalkozastani eredményeket dsszehasonlitva
az 50-60 évvel korabbi adatokkal megallapithato, hogy a zsakmanyallatok aranya szignifikansan valtozott, igy a
giizii/hazi egér aranya egy nagysagrenddel csokkent, mig a vandorpatkanyé ugyanennyivel nétt az eltelt idében.
Ennek legvaloszinlibb okai a mezdgazdasagi miivelésben bekovetkezett valtozasok, illetve a helyi demografiai
viszonyok (elnéptelenedés) lehetnek. A 2018-2019-es szezonban joval magasabb volt a mezei pockok aranya a

tekben jellemzden ugyanolyan ardnyban voltak jelen a kiilonboz6 zsakmanyallatok.

A gyiilekez6helyeken észlelt maximalis példanyszamok nem mutattak 9sszefiiggést az adott szezon id6jarasa-
val, hanem valészintileg az el6z6 koltési szezon eredményességével voltak kapcsolatban.

A faj allomanya a gyiilekez6helyeken 6sszegytilt egyedek szama alapjan csokkent a 2000-es évek elejéhez ké-
pest. Ennek hatterében a varjufélék allomanyanak csokkenése allhat. Megemlitendé ugyanakkor, hogy mind a
battonyai eliitési adatok, mind a kevermesi gyiilekezéhelyen szamolt maximalis példanyszamok alapjan a 2010-
es években ez a drasztikus csokkenés megallt.

Kulcsszavak: madargytrtizés, Microtus arvalis, Mus spicilegus, bagolykopet, eliités
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Introduction

The Long-eared Owl (4sio otus) occures in most of Eurasia, North and East Africa and al-
so in North America (Birdlife International 2020). Populations breeding at different points in
the distribution area have different migratory strategies. Northern poopulations are migrato-
ry, while the tendency to migrate decreases from north to south (Glutz von Blotzheim & Bau-
er 1980). Most of the Hungarian breeding population is resident. In winter, small numbers of
individuals nesting in the north also appear in the Carpathian Basin (Laczik & Sebe 2009). In
winter, they roost in flocks in parks, cemeteries, gardens and streets of populated areas (Ka-
lotas 1998, Kovacs 2015). They prefer evergreens (pines, thujas) but can also roost on am-
ber-covered acacia and other deciduous trees (Kovacs 2015). These roosting sites are usually
located in wind-protected areas, often next to buildings, but can also change during the sea-
son as the weather changes. Their winter site fidelity is surprisingly high (Gyovai 1986). Be-
cause the birds that use the resting place typically come from the surrounding areas, tradition-
al roosting places usually do not change over the years (Gyovai 1986, Laczik & Sebe 2009).
The species feeds primarily on small mammals, in Hungary mainly on Common Voles
(Microtus arvalis). This is complemented by the local occurrence of the Wood Mouse (4po-
demus sp.), The Eurasian Harvest Mouse (Micromys minutus) and the House/Steppe Mouse
(Mus musculus / spicilegus) (Schmidt 1973). Other rodents, shrews (Crocidura sp.), Eu-
ropean Moles (Talpa europaea), rats (Rattus sp.), Water Voles (Arvicola terrestris), Least
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Weasels (Mustela nivalis) and insects are very rarely predated (Kalotas 1998). The propor-
tion of bird preys is associated with snow cover (Schmidt 1965).

Studies on the feeding of the Long-eared Owls have been carried out in the Carpathi-
an Basin in high number. The literature dealing with this was collected and summarized by
Kalivoda (1999a), but there are also publications from subsequent years (e.g. Molnar 2010,
Szilagyi-Bonizs et al. 2016). Such studies also took place in the south-southeastern part of
Békés County in the 1960s and 1970s (Schmidt 1973, 1974a, 1980). In contrast, only a few
dealt with the wintering and roosting habits of the species (Gyovai 1986, Potis 1992, Vég-
vari & Konyhas 2003, Kovacs 2015, Gyovai 2020).

The species is considered to be a regular breeder in Kevermes, and have a winter roosting
site in the center of the village, probably dating back several decades (Boz6 2017). There-
fore, we had the opportunity to examine the feeding and population changes of the species.
In addition, based on the number of birds appearing annually in the roosting sites and the
number of roadkilled individuals found, we estimated the long-term change in the popula-
tion of the Long-eared Owl in the study area.

Material and methods

Owl pellets were collected in four winter seasons (2016/17,2017/18, 2018/19 and 2019/20).
Pellets were typically collected at intervals of one to a maximum of two weeks, except in
the winter of 2016/17, when pellets were collected only once at the end of the season. The
first collection of the season covered a wider time interval from the start of roosting. Pellets
were collected regularly from two different locations: Kevermes park (hereafter: the park)

Figure 1. The locations of pellet collections in Kevermes
1.dbra A kopetek gyUjtésének helyszinei Kevermesen
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and 100 meters away in the garden of the school (hereafter: school) (Figure 1). In both plac-
es, approx. 70-year-old common spruce (Picea abies) dominate, however, most owls in the
park have roosted on a prickly spruce (Picea pungens) with a more closed foliage. The birds
occasionally migrated to other parts of the village. These roosting sites were always located
on common birch trees (Betula pendula), from one of which we managed to collect a larg-
er amount of pellets in 2017/18.

The identification of small mammals in pellets was based on Ujhelyi (1989), while the
identification of birds was based on Kessler (2015) and Ujhelyi (2016). In some cases, the
bird species found could not be identified on species level, therefore, they were grouped ac-
cording to their size. Wood Mouse species (Apodemus sp.) were handled together with the
exception of the Striped Field Mouse (Apodemus agrarius).

Chi-squared test was used to compare the proportion of different preys in pellets collect-
ed in different roosting sites and periods. The proportion of prey animals was also compared
with the published literature from the Carpathian Basin (Greschik 1911, Lambrecht 1914,
Schaefer 1935, Koves & Schmidt 1964, Csizmazia 1966, Papp 1971, Schmidt & Topal
1971, Marian & Marian 1973, Schmidt 1973, 1974a, 1974b, 1978, 1980, 1987, Andrési &
Sédor 1981, 1987, Nagy 1982a, 1982b, Bessenyei et al. 1983, Molnar 1983, 1994, Varga
1983, 1984, 1987, Acs 1986, Daniel et al. 1986, Endes 1986, Kalivoda 1987, 1994, 1999b,
Matics 1990, Ujhelyi 1991, Toth 1992, Csathd & Csathé 2009, Molnar 2010, Szilagyi-
Bonizs et al. 2016). These literature sources were collected on the basis of the summary
work of Kalivoda (1999a) and on the basis of the papers published after that date. Because
owl pellet surveys were also conducted in the area in the 1960s and 1970s (Schmidt 1980),
we were able to compare our results with these 50—60-year-old data.

We used Spearmans’s rank correlation to relate the number of the most common preys
with the different weather variables. The number of prey animals identified in the pellets
collected at the given time was compared with the mean minimum, maximum and average
temperature values of the period passed from the previous collection, as well as with the
maximum snow thickness recorded in the same period. All temperature data were gathered
from the website of the National Centers for Environmental Information (https://www.ncei.
noaa.gov) and the website of the Hungarian Meteorological Society (https://www.met.hu).

The long-term changes of the local population of the species were studied with two
methods. As they come to each roosting sites mainly from the nearby nesting places (Laczik
& Sebe 2009), the local population may also be estimated on the basis of the number of birds
at winter roosting sites. Therefore, we have been counting roosting owls every year since
2013. A counting during the winter of 2002/03 was carried out by the first author, which
was used as a baseline in the present analysis for comparisonswith the more recent seasons.
Countings were not made at regular intervals (every one or two weeks), but for the same du-
ration (half an hour). For further analyses, we used the maximum number of individuals for
the given season. We examined whether there was a correlation between the maximum an-
nual numbers at the roosting site and the total amount of snow that fell in a given season, the
average temperature between November and March, and the number of snowy days.

The other method used for the estimating possible changes in the species’ population
was based on roadkilled individuals. We collected detailed data in a town with similar
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geographical features (Battonya) located 19 km from Kevermes. Between 2012 and 2019,
we carried out roadkill surveys in the entire administrative area of Battonya (14,577 hec-
tares). There are four busy roads in the outer area of Battonya: Kovacshazi road (Iength: 8.4
km), Dombegyhazi road (4.3 km), Tornyai road (5.0 km) and Mez6hegyesi road (3.4 km)
(Csath6 & Csatho 2009). The surveys were carried out in most cases once a month during
the whole year. Estimated date of the collision together with its location along the road was
noted for each individual. We used Spearmans’s rank correlation to relate the number of the
roadkilled Long-eared Owls after the months of the fledging (May — September) with the
seasonal percentage of the Common Vole found in the pellets, and also to the annual maxi-
mum numbers of the roosting Long-eared Owls in Kevermes. Statistical analyses were car-
ried out using Past 3.14 (Hammer et al. 2001).

Results

The proportion of prey animals of the Long-eared Owl found in the literature from the Car-
pathian Basin are summarized in Table 1.

A total of 4,683 pellets were analyzed, in which 5,265 individuals of 19 different spe-
cies of mammals and birds were identified (7able 2). The most common prey animals were
the Common Vole (72.4%), Wood Mice (21.9%), Striped Field Mouse (2.4%) and House/
Steppe Mouse (1.1%). We also found Hazel Dormouse (Muscardinus avellanarius), Euro-
pean Hamster (Cricetus cricetus), European Pine Vole (Microtus subterraneus) and Eura-
sian Harvest Mouse. The most common bird species found in the pellets was the Eurasian
Tree Sparrow (Passer montanus) (0.7%). There was no significant difference between the
proportion of the preys in our samples and the data collected from the Carpathian Basin (3> =
8.818, p = 0.184). The proportion of different preys from the pellets collected in different
roosting sites did not differed significantly either (y*> = 0.170, p = 0.982). Comparing the re-
sults of the pellet analyses in Békés County in the 1960s and 1970s with the results obtained
by us, we found a significant difference (y* = 14.841, p = 0.011). In the case of the House/
Steppe Mouse, we detected significantly smaller amount in the present study, while the pro-
portion of rats increased significantly (7able 3).

No correlation was found between the temporal distribution of prey animals and temper-
ature or the thickness of snow cover (Table 4).

The first wintering individuals usually appeared at the roosting sites in October (occasion-
ally in September), and typically stayed until mid-March (occasionally early April) (Table
5). Of the winter seasons examined, the highest number of birds observed at one time was
120 in 2002/03, while the lowest (11 birds) in 2012/13. There was no significant relationship
between the maximum number of birds observed and the average temperature (R = -0.31,
p = 0.41), the number of snowy days (R =0.13, p=0.73) and the total amount of snow dur-
ing the whole winter season. (R =0.03, p = 0.96).

There was no significant correlation between the annual distribution of roadkilled indi-
viduals in Battonya during the breeding season and the maximum number of owls observed
in the following wintering season (R = 0.18, p = 0.67). The proportion of Common Voles
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Table 1. The prey animals of the Long-eared Owl in the Carpathian Basin (summarized data based
on the literature, see Material and methods)

1. tdbldzat Az erdei fulesbagoly zsakmanyallatai a Karpat-medencében (irodalmi adatok alapjan
Osszesitve, lasd Material and methods)

Rodentia Aves
Microtus arvalis 62.52% Passer domesticus 0,89%
Apodemus sylvaticus 12.74% Unid. Aves 0,56%
Mus musculus 4.41% Passer montanus 0,43%
Microtus agrestis 2.52% Turdus merula 0,11%
Microtus subterraneus 2.17% Carduelis carduelis 0,11%
Micromys minutus 1.97% Alauda arvensis 0,06%
Apodemus agrarius 0.87% Linaria cannabina 0,06%
Myodes glareolus 0.47% Emberiza citrinella 0,06%
unid. Mouse 0.43% Parus major 0,04%
Microtus oeconomus 0.33% Coccothraustes coccothraustes 0,04%
Arvicola amphibius 0.31% Parus sp. 0,03%
Arvicolinae 0.19% Passer sp. 0,03%
Rattus sp. 0.08% Acanthis flammea 0,03%
Soricidae Emberiza calandra 0,03%
Sorex araneus 0.51% Glareola cristata 0,02%
Crocidura suaveolens 0.28% Sylvia sp. 0,02%
Sorex minutus 0.22% Turdus sp. 0,02%
Crocidura leucodon 0.22% Fringilla coelebs 0,02%
Neomys fodiens 0.14% Chloris chloris 0,02%
Soricidae 0.01% Unid. Passeriformes 0,01%
Chiroptera Pica pica 0,01%
Nyctalus sp. 0.95% Cyanistes caeruleus 0,01%
Pipistrellus nathusii 0.95% Hirundo/Delichon sp. 0,01%
Myotis blythii 0.95% Regulus regulus 0,01%
Plecotus austriacus 0.95% Serinus serinus 0,01%
Nyctalus noctula 0.18% Coturnix coturnix <0.01%
Chiroptera <0.01% Rallus aquaticus <0.01%
Other Mammalia Certhia sp. <0.01%
Talpa europaea 1.92% Sitta europaea <0.01%
Muscardinus avellanarius <0.01% Troglodytes troglodytes <0.01%
Lepus europaeus <0.01% Turdus pilaris <0.01%
unid. Mammalia <0.01% Erithacus rubecula <0.01%
Mustela nivalis <0.01% Pyrrhula pyrrhula <0.01%
Cricetus cricetus <0.01% Emberiza schoeniclus <0.01%
Leporidae <0.01% Amphibia

Insecta Pelobates fuscus 0.95%

Geotrupidae <0.01%

Melolonthinae <0.01%

Carabidae <0.01%
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Time and location of the pellet collections during the research period, and the number of
prey animals found in the pellets. The abbreviations of the collection sites are as follows: par:
park, sch: school, bat: Battonyai street. The abbreviations of prey animals are as follows: ARV:
Microtus arvalis, SYL: Apodemus sylvaticus, MUS: Mus musculus, AGR: Apodemus agrarius, MIN:
Micromys minutus, RAT: Rattus sp., LEU: Crocedura leucodon, CRI: Cricetus cricetus, AVE: Muscar-
dinus avellanarius, SUB: Microtus subterraneus, DE: Streptopelia decaocto, MO: Passer monta-
nus, DO: Passer domesticus, CA: Carduelis carduelis, TU: Turdus sp., EM: Emberiza sp., AL: Mota-
cilla alba, PA: Parus sp., SV: Sylvia sp., SB: small bird, 21. large bird, 22. unidentified bird

A kutatasi id6szakban 6sszegydijtott bagolykdpetek gy(jtési ideje, helye, ill. a kdpetekben ta-
13lt zsdkmanyallatok szdma. A gydjtés helyének roviditései a kdvetkezdk: par: park, sch: isko-
la, bat: Battonyai utca. A zsdkmanyallatok réviditései a kdvetkezdk: ARV: Microtus arvalis, SYL:
Apodemus sylvaticus, MUS: Mus musculus, AGR: Apodemus agrarius, MIN: Micromys minutus,
RAT: Rattus sp., LEU: Crocedura leucodon, CRI: Cricetus cricetus, AVE: Muscardinus avellanarius,
SUB: Microtus subterraneus, DE: Streptopelia decaocto, MO: Passer montanus, DO: Passer do-
mesticus, CA: Carduelis carduelis, TU: Turdus sp., EM: Emberiza sp., AL: Motacilla alba, PA: Parus
sp., SV: Sylvia sp., SB: kistest( madar, 21. nagytest( madar, 22. meghatérozatlan madar

Season

Date

w| O
HEIEMNEHEEHEEEER

Place
Pellet no
Prey no.
ARV
SYL
MUS
AGR
MIN
RAT
LEU
CRI
AVE
SuB

73
[a)

p=u
w1
(=}

5| 489 325| 121

S
=
o
N
o
o
o
o
o
o)
o
o
o
o
o
o
o
o
o
o

2016/17

hel
QU
=
N
S
o
o)
w
)
[N)
=
o
o
o
w

8.12.2017 |par| 40| 33| 25 4

15.12.2017 |par| 40| 37| 17| 16

24122017 |par| 40| 46| 26| 16

31122017 |par| 40| 44| 28 9

g 07.01.2018 |par| 40| 36| 16| 13
§ 20.01.2018 |par | 40| 39| 21 13
03.02.2018 |par| 53| 47| 34 8
11.02.2018 | par 8 8 8 0
06.03.2018 |par | 51| 44| 39 4
06.03.2018 | bat | 100| 114| 51| 53
28.10.2018 | par | 226| 255| 242| 11
18.11.2018 | par | 200| 286| 273 8
09.12.2018 | par | 130| 142 124| 12
25.12.2018 |par | 100| 112| 87| 22
19.01.2019 | par | 150| 422 333| 77
02.02.2019 | par | 340| 297 | 201| 91
10.02.2019 | par | 250 310| 216| 82
% 24.02.2019 |par| 266| 266| 199| 58
§ 28.10.2018 |sch| 72| 84| 80 3

18.11.2018 [sch | 150| 185| 163| 16

09.12.2018 |sch | 52| 72| 45| 24

25122018 |sch | 100| 111| 97| 13

19.01.2019 |sch | 97| 103| 84| 15

02.02.2019 |sch| 45| 48| 26| 20

10.02.2019 |sch | 106| 132| 105| 24

24022019 |sch| 73| 85| 70| 14

o|lo|lo|o|o|o|lo|o|o|—m|o|lo|lo|o|o|o|vV|O|lO|O|O|O|—=|O|lO|O| ©
o|lo|lo|lo|lo|lo|o|lo|o|o|jo|lo|lo|lo|o|o|—=|o|lo|o|o|o|lo|o|o|o| ©
o|lo|lo|o|o|o|lo|o|o|o|o|o|lo|jo|o|—m|Oo|lo|o|o|o|o|o|o|lo|o| ©
o|lo|lo|lo|lo|lo|o|o|o|jo|jo|o|lo|lo|—m|o|lo|o|o|o|o|o|lo|o|o|o| ©
—|lOo|l—=|O|O|—m|O|O|O|OCO|O|O|O|O|O|O|O|O|O|O|OCO|O|O|O|O|O| ©
o|lo|lo|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|o|o| ©
o|lo|lo|lo|lo|lo|o|lo|—m|Oo|lo|o|o|o|o|o|o|—=|Oo|o|Oo|—=|MN|O|O|O| ©
o|lo|lo|lo|o|o|o|o|jo|o|o|o|o|jo|o|o|o|o|o|o|o|—=|OoO|lo|lo|o| ©
o|lo|o|lo|lo|o|o|o|o|o|o|o|lo|o|o|o|lo|o|o|o|o|o|lo|o|o|o| ©
o|lo|o|o|o|o|o|o|jo|o|o|o|o|jo|o|o|o|o|o|o|o|o|o|o|o|o| ©
o|lo|o|lo|lo|o|o|o|o|o|o|o|lo|o|o|o|lo|o|o|o|o|o|lo|o|o|o| ©
o|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o| ©
o|lo|o|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|o|o| ©
o|lo|lo|lo|o|o|o|o(vV|O|o|—m|O|O|O|O|O|O|O|CO|O|OCO|O|O|—=|O| ©
o|lo|lo|lo|lo|lo|o|o|o|o|o|o|lo|lo|o|o|—=|O|lo|o|o|—m|O|l0o|Oo|o| ©
o|lo|lo|lo|o|o|o|o|jo|o|o|o|lo|jo|o|o|o|o|o|m|O|0O|o|o|o|o| ©

o|lo|lo|o|—m|O|=|m|WINMN|IMIMV|O|O|W|(=|M|O|O|m|O|C|O|—=|O|—
olw|l=|hdlOIMVUN|O(WIO(MV(O|IMVW|=mlOW|IO|O|W[=|ININ|—=|N|—
o|lo|lo|lo|lo|o|o|o|o|jo|jo|o|o|lo|o|o|o|o|lo|o|w|=|NM|[—=|O|—
o|lo|lo|o|o|o|lo|o|jo|w|[=|O|=|—m|lO|lO|=|OCO|CO|C|=|—=|O|=|—=|—
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§ 3 Y E g > 2|9 s (2kpzlv 9wl olo<|ss|al<|S|m|a
g| & |2| 2| 3| 3|5 (325803 R |0|5|o[0F|E|=(T|n|A S
w > a
16.11.2019 | par| 105| 123 72 35| 7 6/0{0(0|Of1]| 1|{0| O[OfO|O|O|Of[O|O|1[0]|O0
05.12.2019 | par | 150( 161 117| 32| 4| 4|0(0({0|0|0O| 2({0| 2|0[0(0O|0O|O|Of[OfO|O]|O
21.12.2019 | par | 100| 117 82 27| 1 4(0|1[/0|/0{0| 1|0 1|/0[0|0|O|0O|Of|0O|0O|O|O
29.12.2019 | par 9| 91 61 24| 0| 3|(0|0f[0f[0O|0O| 2|/0| O|O|O|O|1|0|O|0O|O0O|O]|O
<4 11.01.2020 |par| 107| 95| 63 19 3| 0f1{0|2|{0|0| 2{0| 4{0|0|0|O|1|[0[0|0O|0O|O
§ 25.01.2020 | par | 107 | 104 60 30( 4| 3|0(1|0[0|0f 4(0| O|O|OfO|Of1|(0|Of[1|0|O0
o
N1 16.02.2020 | par| 190| 192| 109| 63| 3| 8(0|1(0[0|0O| O|0O| 4/0[{0|1]|0|0[2[0|0]|0]|1
01.03.2020 | par | 100| 79| 54| 23| O 1(0|0|0[0OfO| O|1| O|O|O[O[O|O|O|O|[O[O|O
25.01.2020 |sch | 150| 160 92 421 41 11|0[{O0(1]|0[0| 41| 1{0[0O|1|[1]|1[{0|1]0[0]|O0
16.02.2020 [sch | 150| 157| 83| 61| 1 7(0{0|0|0|O| 3[0f 1{0|0|O|O|O|1[0|0|0|O
01.03.2020 | sch 80 73 44 27| 1 o|(0({o0f0|Of0O| O|O| O[OfO|1|[0|0Of|0O|0O|0O|O0O]|O
TOTAL 4683|5265 (3811 (1154|59(128(9|9(4|1|2|22|2(36|5[1|3|2|3|3(1|6|2|2

Table 3. Comparison of the results of Long-eared Owl pellet analyses in Békés County in the 1960s
and 1970s (source: Schmidt 1980) with the results of this study
3.tdbldzat A Békés megyében az 1960-as és 1970-es években végzett bagolykdpet-elemzések
eredményeinek (forrds: Schmidt 1980) Gsszehasonlitasa a sajat vizsgalatunkban taldlt
kisemlGsfajok szézalékos aranyaval

Prey Békés Kevermes

1960s and 1970s | 2016/17 | 2017/18 | 2018/19 | 2019/20 | Total
Sorex araneus 0.05 0 0 0 0 0
Sorex minutus 0.1 0 0 0 0 0
Neomys sp. 0.01 0 0 0 0 0
Crocidura suaveolens 0.7 0 0 0 0 0
Crocidura leucodon 0.5 0 0.2 0 0.2 0.08
Muscardinus avellanarius 0.03 0 0 0.03 0.07 0.04
Microtus subterraneus 1.5 0 0 0.1 1.41 0.4
Microtus arvalis 56.4 66.9 58.5 80.9 61.9 724
Arvicola amphibius 0.02 0 0 0 0 0
Micromys minutus 24 0 1.8 0 0.07 0.17
Apodemus sylvaticus 24.6 26.7 344 18.8 28.8 219
Apodemus agrarius 1.6 4.2 33 1.5 3.47 2.4
Mus spicilegus/musculus 12.2 1.8 1.1 0.5 2.1 1.1
Rattus sp. 0.02 0.4 0.7 0.03 0.2 0.17
Cricetus cricetus 0 0 0 0.03 0 0.02
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Table4.  Therelationships between the ratio of prey animals found in the pellets at the time of col-
lection and the temperatures and snow thickness of the current period. The abbreviated
variables are as follows: min. temp: minimum temperature, max. temp: maximum tem-
perature, ave temp: average temperature

4. tabldzat A kopetekben talalt zsdkmanyallatok gyujtési id6pontonkénti ardnya és a hémérséklet és
hoévastagsag kozti kapcsolat az aktudlis idészakban. A roviditett idéjarasi valtozok a ko-
vetkezék: min. temp: legalacsonyabb hémérséklet, max. temp: legmagasabb hémérsék-
let, ave temp: atlaghémérséklet

Species Place Variable R p
Microtus arvalis -0.02 0.95
Apodemus sylvaticus -0.12 0.64
Mus musculus/spicilegus min. temp -0.17 0.51
Microtus agrestis -0.03 0.91
Aves 0.06 0.82
Microtus arvalis 0.30 0.22
Apodemus sylvaticus -0.35 0.15
Mus musculus/spicilegus park max. temp -0.14 0.59
Microtus agrestis -0.11 0.67
Aves 0.05 0.85
Microtus arvalis -0.01 0.97
Apodemus sylvaticus -0.11 0.67
Mus musculus/spicilegus ave temp -0.19 0.46
Microtus agrestis 0.15 0.55
Aves 0.11 0.66
Microtus arvalis 0.41 0.33
Apodemus sylvaticus ) -0.33 0.39
Mus musculus/spicilequs LT 0.30 0.49
Microtus agrestis -0.04 0.94
Microtus arvalis 0.55 0.17
Apodemus sylvaticus -0.43 0.27
school max. temp
Mus musculus/spicilegus 0.41 0.33
Microtus agrestis -0.33 0.42
Microtus arvalis 0.47 0.22
Apodemus sylvaticus -0.38 0.36
Mus musculus/spicilegus A 0.27 0.36
Microtus agrestis -0.15 0.73
Microtus arvalis 0.15 0.58
Apodemus sylvaticus 0.01 0.98
Mus musculus/spicilegus school + park snow thickness -0.10 0.70
Microtus agrestis -0.39 0.13
Aves -0.21 0.45
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Table5.  The maximum number of Long-eared Owls observed in different winter seasons, the
dates of these observations, and the starting and ending of wintering in each season

5.tdbldzat A kiilonboz6 téli szezonokban észlelt maximalis erdei fllesbagoly példanyszamok, azok
idépontjai, ill. a gylilekez6 madarak megjelenésének és tdvozasanak idépontjai az adott

szezonban
Season | Max.number | Date of max. number | Start of wintering | End of wintering
2002/03 120 - - -
2012/13 11 02.03.2013 late September late March
2013/14 30 27.12.2013 late October mid-February
2014/15 40 01.12.2014 mid-October early April
2015/16 70 14.11.2015 late October early March
2016/17 70 08.01.2017 mid-October early March
2017/18 15 19.11.2017 mid-September mid-March
2018/19 40 10.12.2018 mid-October mid-March
2019/20 27 25.01.2020 mid-September mid-March

found in the pellets was not related to the number of roadkilled owls (R =-0.32, p = 0.95).
Within a year, the number of roadkilled birds shows a clear peak in June (Figure 2). Most
individuals (7-7) were found in 2014 and 2016, while in 2012, no roadkilled bird was de-
tected (Figure 3).

Discussion

The Long-eared Owl, in contrast to the Barn Owl (Tyto alba), is a selective hunter (Mikko-
la 1983). The diet of the Long-eared Owl includes different animal species in different ge-
ographical regions, but voles are dominant in most places (Schmidt 1975). In Northern Eu-
rope and the British Isles, the Microtus species (Hagen 1969, Glue & Hammond 1974), in
Southern Europe the House Mouse (Kontogeorgos ef al. 2019), while in Central and East-
ern Europe, including Hungary, the Common Vole is the dominant prey (Schmidt 1975, Ka-
lotas 1998, Stasiak et al. 2018).

Common Voles accounted for more than 60% of the diet of Long-eared Owls nesting
and wintering in Hungary (Schmidt 1965). According to Schmidt (1973), the proportion of
prey animals, such as Common Vole, also varies within the country. The highest proportion
(85.7%) was found in North-Northeast Hungary, while the lowest proportion (53.9%) was
found in the Great Hungarian Plain. However, there was no significant difference between
the proportion of Common Voles in the collected literature and our results. In our study, at
all three collection sites and in all seasons, Common Voles were the dominant species. The
proportion of Common Vole varied between 58.5% (2017/18) and 80.9% (2018/19) in our
samples. Since the population of Common Voles grows in a gradual manner every 3—4 years
and then collapses for natural reasons (Schmidt 1968, Bihari 2007), the differences obtained
are due to their population dynamics.



L. Bozo, T. Rutkai, A. I. Csatho & E. Bozoné Borbath 11

Number of reoadkilled birds
W

9
8
7
6
4
3
2
| I
Mar Apr May Jun Jul A

Jan Feb

g Sep Oct Nov

u; Dec

Month

Figure 2. Monthly distribution of roadkilled Long-eared Owls found in Battonya between 2012-2019
2.dbra A Battonyan 2012 és 2019 kozott talalt, elutott erdei fllesbaglyok szama havi bontasban
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Figure 3. Annual distribution of roadkilled Long-eared Owls found in Battonya between 2012-2019
3.dbra A Battonyan 2012-2019 kozott talalt, ellitott erdei fulesbaglyok szdma éves bontasban
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In the gradation years, Long-eared Owls can breed up to two times (Haraszthy 2019),
so the local number of individuals of the species obviously increases, which should also
be reflected in the number of individuals roosting in the area and hit on the road. Out of
the four winter seasons of the study period, the number of wintering owls was highest in
the year of gradation (2018), but no correlation was found between the number of roost-
ing individuals and the proportion of Common Voles in the pellets, neither between the
number of roadkilled owls and the number of wintering individuals. However, the fewest
Long-eared Owls were in the area when the proportion of Common Voles in the diet was
the lowest during the four study years. This is due to the fact that owls may not be able
to breed in food-poor years, and in extreme cases may even disappear from the area (Ha-
raszthy 2019). The lack of correlation between the number of wintering birds and winter
weather may confirm the assumption that the number of birds is mainly related to the an-
nual breeding success.

Owl pellet analyses, together with roadkill surveys, were carried out in Battonya in
1998 and 1999 (Csathd & Csatho 2009). Based on the number of roadkilled individuals,
the last significant gradation of the Common Vole occured in 2014, although the results of
pellet analyses show a definite gradation in 2018. This discrepancy indicates that the two
methods do not necessarily lead to similar results. Further studies are needed to explore
the causes. It is conceivable that, although the geographical distance between the two ar-
eas is very small, somewhat different methods are used in agriculture, which may lead to
the differences.

In addition to the Common Vole, the proportion of Wood Mouse species was also sig-
nificant in the prey (on average about 25%). This proportion is much higher than indicat-
ed by the collected literature on the Carpathian Basin (about 12%) (Table 2) and contra-
dicts the fact that the proportion of Wood Mice is higher in forested areas (Bihari 2007).
Csath6 and Csatho (2009) found the proportion of roadkilled Wood Mice to be 31.9% in
1998 and 1999, which also indicates that Apodemus species are present in high propor-
tions in the area.

The Striped Field Mouse was the third prey animal to be found in the pellets at a rate of
over 1% each year. This species, similar to Wood Mouse species, was present in a somewhat
higher proportion in the samples we collected than considering the entire area of the Car-
pathian Basin. This can certainly be explained by the fact that Striped Field Mouse are more
common in the eastern parts of the Great Hungarian Plain than elsewhere (Schmidt 1969).

Radiotelemetry studies show that Long-eared Owls typically roam 185-370 hectares
per night during the winter season (Wijnandts 1984). According to the studies of Gyo-
vai (1986), the variability of prey in Csongrad County varied depending on the type of
soil. Large monoculture arable land, characterized by hard ground, reduces the diversity
of small mammals and causes dominance of Common Voles, while alluvial soils are home
to a much more diverse vegetation cover with diverse small mammal fauna. In view of
these findings, it is not surprising that the percentage distribution of prey animals did not
change during the season. In Kevermes, monocultural arable lands are typical, where the
diversity of small mammals is low and owls do not have the opportunity to prey in other
types of habitats.
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The most varied food spectrum was found in the 2019/20 season, when least snow fell
in the study area. The species typically prey on higher numbers of birds in snowy winters
(Schmidt 1965), however, due to the collapse of the Common Vole population, the propor-
tion of other species, such as birds and other small mammals had to be increased regardless
of snow thickness. In addition, due to the mild winter, several bird species were present in
larger numbers in the area, which normally migrate to the south, thus increasing the likeli-
hood of bird prey. A good example of this is the White Wagtail (Motacilla alba), as this spe-
cies typically leave the area by the end of October (Boz6 2017). However, in the 2019/2020
season, we still saw two individuals in the area on the 17" of November (Bozé L. pers. obs.).

We have found species that are not considered common in the area. Two data of Hazel
Dormouse have been known so far from Kevermes (Boz6 2018) and 12 published data ex-
ist from Battonya (Csatho & Csath6 2009, 2014). The two individuals found in the pellets
provide further evidence that the Hazel Dormouse may be present in this less-forested area.
Furthermore, during the national population survey of the Hazel Dormouse, there were da-
ta only from North Békés, the Kords region, not from the southern parts dominated by agri-
cultural areas (Hecker et al. 2003, Bihari 2007).

Based on data of owl pellet analyses, the Eurasian Harvest Mouse is widespread in Hun-
gary (Vaczi et al. 2019). In Kevermes, it occurred in only two seasons during the study pe-
riod, the cause of which is not obvious, but perhaps due to the fact that the species occurs
only on certain, fragmented habitats that are further away from the typical hunting territo-
ries of the owls. This is why it was found only in the samples of a season when Long-eared
Owls widen the hunting area and visit these small fragmented habitats.

The situation may be similar for European Pine Vole, a widespread species in Hungary
mainly in the central and southern parts of Transdanubia, while in the Great Plain it is es-
pecially rare (Schmidt 1974c). According to Schmidt (1974c), the species also occurred in
Battonya and Mezdhegyes in the early 1970s. Perhaps, we witnessed such a gradation dur-
ing the 2019/20 season, when far more European Pine Voles were found in the pellets than
in the previous season.

Definitely, it is worth mentioning the European Hamster, which is very rarely found in Long-
eared Owl pellets. In the literature from the Carpathian Basin (Table 1), only one indiviual was
found in a pellet collected in 1984 at the botanical garden in Dunaszentmiklés (Déniel ef al.
1986). The species is rare prey of Long-eared Owls because of its large body size.

Compared to the 1960s and 1970s, we detected an order of magnitude fewer House/
Steppe Mice in the current study. Although the two species differ significantly in their be-
havior and habitat (Barkasi & Zagorodniuk 2016), they are morphologically very difficult
to separate, so usually treated together. The change in the number of House/Steppe Mice in
the last decades may certainly be due to changes in agricultural cultivation (increase in par-
cel size, change in cultivated plant varieties, increased use of chemicals, more modern, less
environmentally friendly tillage technologies). In addition, there were significant changes in
the storage of crops, which may have caused a significant decline in the number of House
Mouse. Until the early 2000s, maize was mainly stored in open granaries, but this method
has completely disappeared and the harvested grain is placed in closed granaries. In con-
trast, the number of rats in the pellets increased, which may be related to the unfavorable
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human demographic conditions in the area. With the slow depopulation of settlements, more
and more abandoned houses are serving as excellent habitats for the rats. Negative demo-
graphics also affect the local population of another owl species, the Little Owl (Athene noc-
tua), which increased significantly in the area over the last decade thanks to more and more
abandoned houses that provide a quiet nesting place and excellent feeding ground for the
species (Bozo & Csath6 2017).

Birds also appeared regularly in the pellets. The proportion of bird prey was similar to that
obtained in studies in other areas of the Carpathian Basin with a rate of 2.7% (Table 1). The
dominant species was the Eurasian Tree Sparrow, which is also the most dominant bird prey
in the Carpathian Basin (Table 1).

During the four years of the study, no bats were found in the pellets. This is interesting be-
cause the Long-eared Owl regularly prey on small numbers of bats (Schmidt & Topal 1971,
Ujhelyi 1991), and many bats can be found in the study area until November.

The first Long-eared Owls typically appeared in the roosting sites in October, but often
some birds were already there in September. Since winter roosting sites are first occupied
by members of the local population (Wijnandts 1984), it can be assumed that these early
individuals may have breed in the park and its immediate vicinity. The species also breeds
increasingly in human settlements in Hungary (Kovacs 2015, Haraszthy 2019). The roost-
ing sites were typically left until early to mid-March, with later observations likely to ap-
ply to members of the local population. This is because the species starts breeding early in
the spring, the clutch become complete in early April, but they can breed as early as March,
sometimes even in winter (Balogh 2006, Monoki 2010).

According to the roadkill data, the largest number of Long-eared Owls were hit by the
traffic in the summer period after the independence of the young birds (June — July). Simi-
lar results were obtained by Boz6 and Csatho6 (2017) in case of Little Owl, with the differ-
ence that the maximum number of roadkilled individuals were found in the second half of
the summer (July — August).

Based on the maximum number of individuals counted in the roosting sites, it is like-
ly that the species was a more common breeder in Kevermes in the early 2000s than in the
2010s. The reason for the decline may be the drastic local population decline of the Com-
mon Magpie (Pica pica) and the Hooded Crow (Corvus cornix) (Bozd 2017), which are the
most important host species whose nest are occupied by Long-eared Owls. In addition, cut-
ting of older tree lines and forest patches may contribute to this process, further reducing the
likelihood of nesting. The disappearance of corvids and nesting sites cannot be compensated
even by the urbanization of the species. However, the period from 2010 to 2020 does not in-
dicate a trend-like decrease in Kevermes and Battonya either. The changes experienced oc-
curred from one year to the next. These changes draw attention to the fact that there may be
differences even between close areas with similar geographical features, and it is not possi-
ble to draw general, landscape-level conclusions from studies of a narrower region. It should
also be noted that although there was no significant correlation between the number of road-
killed birds and the amount of bird observed in the roosting sites, similarities could be de-
tected between the data sets. Between 2012 and 2014, an increasing trend can be observed
in both data series, while between 2016 and 2019 the trends were decreasing.
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