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abstract

The study of the species composition, biological and ecological
features of small mammals was carried out for five years (2018-
2022) in the surroundings of the village of Rozsohuvata (Kharkiv
Oblast, Ukraine). During the study period, nine species of mouse-
like rodents and three species of insectivorans were detected. The
research area is represented by a ravine-beam system, agrocoeno-
ses, field-protecting forest strips, riparian vegetation around artifi-
cial reservoirs and streams, dry meadows, and pastures. Trappings
of small mammals were carried out on thirty lines of traps. During
the entire period of trapping, the dominant species was Sylvaemus
uralensis and in some seasons Sylvaemus sylvaticus dominated.
Starting from 2018, the relative abundance increased in autumn,
reached a peak in 2020 and declined in the following years. In gen-
eral, 2019 was the year of maximum abundance and most species
were recorded in the summer of this year. The greatest number of
species was found in the ecotone between riparian vegetation and
field (10 species), as well as in the area of the multi-grass steppe
in the beam (8 species). The eurytopic species include Sylvaemus
uralensis and Sylvaemus sylvaticus, whereas the stenotopic species
is Mus spicilegus. According to the obtained abundance scores,
only one species—Mpyodes glareolus—occurs randomly, whereas
the rare species here are Mus spicilegus, Sorex minutus, and Croci-
dura suaveolens. Six species are non-abundant: Apodemus agrar-
ius, Sylvaemus tauricus, Mus musculus, Microtus levis, Cricetulus
migratorius, and Sorex araneus. Only Sylvaemus sylvaticus belongs
to common species, and only Sylvaemus uralensis is abundant.
It should be mentioned that Cricetulus migratorius, which usually
belongs to the category of random or rare species, turned out to be
non-abundant in the study region, and it was recorded regularly
in almost half of the studied biotopes. Myodes glareolus, which
usually prefers oak forest, was extremely rare. The abundance of
Apodemus agrarius, which usually belongs to common species in
river valleys, was also low. Sylvaemus showed greater ecological
valence, dominated in abundance and inhabited most biotopes,
except for Sylvaemus tauricus, which began to occur only in the
last two years and mainly in forest strips.
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Hpi6Hi ccaBui mpupogHux Ta arponangmadTis
Cno6oxanmunau (cxigHa YkpaiHa):
pe3ynbTaTi I’ ATUPIYHOTO MOHITOPUHTY

Oxcana MapKoBcbKa

Pesrome. [lociimpkeHHA BULOBOTO CKIALY, 0COOMMBOCTeT 6i0710Tii Ta ekoorii Api6HMX ccaBIIiB B OKOMMIIAX
c. PoscoxyBara IpoBOAM/IN IPOTSTOM IT ATH POKiB (2018-2022 pp.). 3a mepion fOCTimKeHHS 6Y/I0 BUsBIE-
HO J1eB’sITh BU/iB MUIIOMOAIOHNX IPU3YHIB Ta TPYU BUAM KOMaxoigHuX. Teputopist JOCTimKeHb IpencTaB-
JleHa SIPyro-6aJKoBOK CHCTEMOIO, arpOLieHO3aMy, MO/IE3aXUCHUMMY TICOCMYTaMi, IIPIbeperKHO-BOJFHOI0
POCIMHHICTIO HABKOJIO MITYYHMX BOZIOVIMMII, Ta CTPYMKIiB, CyXO[i/TbHMMM TYKaMI Ta IMacoBuijamMu. B oko-
ymugx c. Poscoxysara 6y1o Bignpanbosano 30 jiHiit mactok. [TpoTarom Bcporo mepiony 0By, ZOMiHYIO-
4yM BUIOM OYB MMIIAK YPaabCbKuiL i B OKpeMi ce30HM JOMiHYBaB MUILIAK €Bporneicbkuit. [TounHaoun 3
2018 poky BoCeHM BiJHOCHA YMCENbHICTD 3pOCTala, focAria miky B 2020 poni i B HACTYIIHI pOKM ITillIa HAa
cmagi. 3aranom, 2019 pik 6yB poKOM MaKCHMMajIbHOI YMCEeNbHOCTI 1 61IbLIICTD BUAIB 6y/1a 3adpikcoBana came
BIIITKY Ijboro poky. Hari6inblira KinbKicTb BUAIB BUsABJIEHA B €KOTOHI IpUOepexKHO-BOJHOI pOCIMHHOCTI Ta
ozt (10 BuAiB), @ TAKOXK Ha AUISIHIN PISHOTPABHO-TUIITYAKOBOTO cremy B 6ani (8 Bupis). [Jo eBpuTomHmx
BUJiB HaJIeXXaTh MUIIAKU YPANbChbKUI Ta €BPOIENICHKIUI, O CTEHOTOIHMX — MMUIIA KypraHuesa. Bigmo-
BiIHO [I0 OTPMMaHMX 6asiB PSACHOTH, KO BUMALKOBMX BUIIB HATEKUTD JINIIE OOVH BUL — HOPULSL PYHa;
IO PioKiCHUX BIMHOCUTBCS TPM BUAY — MMIIA KypraHileBa, Mianipsl Majia Ta 6imo3yOka Maa; o KaTeropii
HEeYMCeTbHUX NOTPANNIO IIiCTh BUJIB — >KUTHUK MACUCTUIT, MUIIAK YXOBTOTPYAWIA, MUIIIA XaTHH, MOJIiBKa
> ST - ; . . " .
Ty4Ha, XOM SYOK Cipuii Ta MiJiu1iA 3BUYAliHa; 1O 3BMYAVIHUX BUJIiB HAJIeXKUTh JIMIIE MUAIIAK €EBPOIEICHKUIA,
K 1 ;O YMCeNTpHMX — JINIIIe MUIIAK YPA/TIbChKUIL. BapTo 3asHaumTy, 110 XOM SIMOK Cipmil KMl 3a3BMYail
BXOAMTH [0 KaTeropii BUMAAKOBKX ab0 PiIKiCHMX, HA JOCIIKe i TepUTOPil TOTpanuB KO KaTeropil He-
YJCENbHIIX, afKe AiliCHO 3yCTpidyaBCs PeryIsApHO i Malbke B IOJIOBMHI JOCTimKeHux 6ioTonis. Hopuis
PYyHa, sKa 3a3BUYall HaJjae IepeBary fiOpoBaM, sycTpidanacs BKpail pinko. Huspkoro 6yna i uncenpHicTb
JKUTHMKA TTaCUCTOTO, AKUI B JOMMHAX PiK 3a3BMYali HaJIEXNUTD O 3BMYANHUX BUJiB. MMIIaKy IIOKasann
617111y eKOJIOTiYHY BaJIeHTHICTD, JOMIHYBa/IM 32 YMCEIbHICTIO 1 3ace/s 6ibIicTh 610TOMIB, OKPIM MI-
1IaKa >KOBTOTPY/LOT0, AKMII II0YaB TPAIIATICA NMILE OCTAHHI IBa POKM i IIEPEBAXKHO B JIICOCMYTIaX.

Kno4oBi cnoBa: apibHi ccaBli, BifHOCHA 4MCeNbHICTD, bioTOniuHa pedepeH s, BULOBUIT CKIaf,
6araToOpiYHMIT MOHITOPUHI, KATETOPisi PCHOTHL.
Appeca gns 3B’ a3ky: O. MapkoBcbKa, XapKiBcbKuit HalioHabHuit yHiBepcutet iMeni B. H. KapasiHa, moma
Csobonn, 4, M. Xapkis, 61022 Ykpaina; Email: ksenia.markovskaia@gmail.com; orcid: 0000-0002-2573-4524

Introduction

In recent years, agriculture has increasingly affected biodiversity [Bullock et al. 2007, Kostyushyn
¢ Kostyushyn 2012]. Farmers reclaim every free piece of land from nature, reduce the width of the
field protection forest strips to a minimum, plough up beam slopes and pastures. Pesticides kill many
non-target animals every year [Patyka et al. 2003; Dudley et al. 2017]. The norms of land use have
changed—immediately after harvesting, the fields are ploughed and prepared for the next sowing
thus neither stubble nor crop residue remains in the fields. Haystacks, which used to serve as a shelter
for many small mammals in the winter, have not been located in the fields for a long time [Naglov ¢
Tkach 1998].

The study of areas with a considerable agricultural load is of great importance [Barral et al. 2015].
Often in such places we can find a number of rare species that have survived in fragmented pieces of
natural lands, or have adapted to the anthropogenic environment [Fischer et al. 2008]. It is no less
interesting to research the usual widespread species, the features of their use of available habitats, the
influence of agricultural crops on their diet and abundance [Naglov & Tkach 2002]. In addition, the
monitoring of small mammals in such areas has considerable epidemiological significance for pre-
dicting a number of epizootics [Naglov 2010; Zorya 2015]. After all, when their abundance increase,
mouse-like rodents often flood granaries and human dwellings.

The aim of this research was to study the species composition of small mammals in natural and
agricultural lands of eastern Ukraine, the biotopic preferences of species and fluctuations of their
populations.
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Fig 1. Studled habitats in the surroundings of Rozsohuvata: Habl, Hab7, Hab12—field protection forest strlp,
Hab2—dry meadows; Hab3—riparian vegetation/floodplain meadows; Hab4—a ravine on a clay slope; Hab5—
multi-grass steppe/field; Hab6—bottom of beam; Hab8, Hab9, Hab17, Hab18, Hab19, Hab21, Hab23, Hab24,
Hab27—field protection forest strip/field; Hab10, Hab11—field; Hab13, Habl4—multi-grass steppe; Hab15—
dry meadows/field; Habl6—field protection forest strip/multi-grass steppe; Hab20, Hab25, Hab26—on the
border of fields and different crops; Hab22—riparian vegetation/field.

Puc. 1. Jocnimpkeni 6iotonn B okomuusax c. Poscoxysara: Habl, Hab7, Habl12 — mnonesaxmcha micocmyra;
Hab2 — cyxopinbni nyku; Hab3 — mpubepexxHo-BoHa pocnuHHicTb/3amnasHi nyky; Hab4 — sap Ha rm-
Hucromy cxmni; Hab5 — pisHorpaBHO-THII9akoBumit cren/none; Hab6 — pHo 6anxu; Hab8, Hab9, Habl7,
Hab18, Hab19, Hab21, Hab23, Hab24, Hab27 — nonesaxucHa nicocmyra/mone; Hab10, Hab11 — none; Hab13,
Hab14 — pisHoTpaBHO-THIT9aKoBMit cTen; Habl5 — cyxopinbi mykn/mone; Habl16 — monesaxucHa micocmy-
ra/pisHoTpaBHO-TUIYaKoBuit crer; Hab20, Hab25, Hab26 — na mexi moniB 3 pisuumu nocisamm; Hab22 —

npubepexHO-BOHA POCTNHHICTD/TIONE.

Materials and Methods

The research was conducted over a period of five years, from the spring of 2018 to the autumn of
2022. Field studies were carried out in vicinities of the village of Rozsohuvata, in Krasnograd Raion,
Kharkiv Oblast, Ukraine. The surveyed habitats included a ravine-beam system, agrocoenoses, field
protecting forest strips, riparian vegetation around artificial reservoirs and streams, dry meadows,
and pastures.

Trappings were carried out on 30 trap-lines in various habitats (Fig. 1) using spring-loaded bar
traps [Numerov et al. 2010]. 25/50/75/100/150 traps were placed in a line, trapping was carried out
for one night in each habitat. Trapping was carried out, if possible, three times a year—in spring, sum-
mer, and autumn. In total, 30 trap-lines were placed, and with a trapping effort of 4900 trap-nights
(Table 1) 380 individuals of small mammals were caught. The taxonomy and nomenclature of species
follows [Zagorodniuk & Emelianov 2012].

Table 1. Surveyed habitats in various seasons in 2018-2022
Tabnuys 1. Jocnimkeni 6ioronu y pisHi cesonn 2018-2022 pp.

Date Surveyed habitat ~ Type of habitat Trapping effort
Spring, 2018 Habl field protection forest strip 100
Hab2 dry meadows on the steep beam slope 50
Hab3 riparian vegetation/floodplain meadow ecotone 50
Autumn, 2018 Hab4 gradual clay beam slope 25
145
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Date Surveyed habitat  Type of habitat Trapping effort

Hab5 harvested wheat field/multi-grass steppe ecotone 50
Habé floodplain meadows at the bottom of the beam 25
Hab7 field protection forest strip 25
Hab8 field protection forest strip/beet field ecotone 25
Hab9 field protection forest strip/sunflower field ecotone 25
Habl0 maize filed 25
Spring, 2019 Hab2 dry meadows on the steep beam slope 25
Hab4 gradual clay beam slope 25
Hab5 harvested wheat field/multi-grass steppe ecotone 25
Hab6 floodplain meadows at the bottom of the beam 25
Habl1 harvested wheat field 25
Habl2 field protection forest strip 100
Habl13 multi-grass steppe 25
Hab14 multi-grass steppe 50
Summer, 2019 Hab2 dry meadows on the steep beam slope 100
Hab3 riparian vegetation/floodplain meadow ecotone 50
Hab13 multi-grass steppe 100
Hab14 multi-grass steppe 100
Habl5 wheat field/dry meadow ecotone 50
Habl6 field protection forest strip/multi-grass steppe ecotone 50
Hab17 field protection forest strip/harvested wheat field ecotone 50
Hab18 field protection forest strip/harvested wheat field ecotone 50
Autumn, 2019 Hab2 dry meadows on the steep beam slope 50
Hab5 harvested sunflower field/multi-grass steppe ecotone 25
Habl13 multi-grass steppe 75
Hab14 multi-grass steppe 25
Habl18 field protection forest strip/harvested wheat field ecotone 25
Summer, 2020 Hab13 multi-grass steppe 100
Habl17 field protection forest strip/sunflower field ecotone 100
Hab19 field protection forest strip/harvested barley field ecotone 50
Hab20 harvested barley field/sunflower field ecotone 50
Autumn, 2020 Hab21 field protection forest strip/beet field ecotone 100
Hab22 riparian vegetation/harvested wheat field ecotone 400
Spring, 2021 Hab2 dry meadows on the steep beam slope 50
Hab5 harvested wheat field/multi-grass steppe ecotone 50
Habl13 multi-grass steppe 50
Hab17 field protection forest strip/wheat field ecotone 100
Hab21 field protection forest strip/harvested beet field ecotone 50
Hab22 riparian vegetation/harvested wheat field ecotone 50
Hab23 field protection forest strip/harvested wheat field ecotone 50
Hab24 field protection forest strip/wheat field ecotone 50
Summer, 2021 Hab2 dry meadows on the steep beam slope 50
Hab13 multi-grass steppe 50
Hab17 field protection forest strip/wheat field ecotone 100
Hab21 field protection forest strip/maize field ecotone 100
Hab22 riparian vegetation/maize field ecotone 50
Hab24 field protection forest strip/wheat field ecotone 50
Hab25 wheat field/maize field ecotone 50
Autumn, 2021 Hab2 dry meadows on the steep beam slope 75
Hab5 harvested maize field/multi-grass steppe ecotone 75
Habl13 multi-grass steppe 150
Habl7 field protection forest strip/harvested wheat field ecotone 75
Hab21 field protection forest strip/harvested maize field ecotone 300
Hab22 riparian vegetation/harvested maize field ecotone 150
Hab24 field protection forest strip/harvested wheat field ecotone 75
Hab26 harvested maize field/sunflower field ecotone 150
Summer, 2022 Hab13 multi-grass steppe 50
Hab14* multi-grass steppe 150
Hab21 field protection forest strip/wheat field ecotone 100
Autumn, 2022 Hab8 field protection forest strip/harvested sunflower field ecotone 100
Hab17 field protection forest strip/harvested wheat field ecotone 50
Hab21 field protection forest strip/harvested wheat field ecotone 100
Hab24 field protection forest strip/maize field ecotone 50
Hab27 field protection forest strip/sunflower field ecotone 100

Note: * In 2020, a large part of the slope of the surveyed beam was ploughed, so Hab14 bordered a wheat field
in the summer of 2022.

146 GEO&BIO » 2022 » vol. 23 p-ISSN 2617-6157 e-ISSN 2617-6165



Results and Discussion

Species composition
In the course of the study, 12 species of small mammals belonging to 4 families were found in the
surveyed habitats:

o Family Muridae Illiger, 1811: striped field mouse (Apodemus agrarius Pallas, 1771), Ural wood
mouse (Sylvaemus uralensis Pallas, 1811), European wood mouse (Sylvaemus sylvaticus Linnaeus,
1758), yellow-necked wood mouse (Sylvaemus tauricus Pallas, 1811), house mouse (Mus musculus
Linnaeus, 1758), mound-building mouse (Mus spicilegus Petenyi, 1882);

o Family Arvicolidae Gray, 1821: bank vole (Myodes glareolus Schreber, 1780), southern vole (Micro-
tus levis Miller, 1908);

o Family Cricetidae Fischer, 1817: grey hamster (Cricetulus migratorius Pallas, 1773);

o Family Soricidae Fisher, 1821: lesser white-toothed shrew (Crocidura suaveolens Pallas, 1811), com-
mon shrew (Sorex araneus Linnaeus, 1758), Eurasian pygmy shrew (Sorex minutus Linnaeus, 1766).

Dominance structure and relative abundance of species

The monitoring of small mammals in the surroundings of Rozsohuvata was carried out from the
spring of 2018 to the autumn of 2022, but in the summer of 2018, the spring of 2020 and the spring of
2022, no trapping was carried out (Tables 2-3).

During the entire trapping period, the dominant species was Sylvaemus uralensis, and in some sea-
sons Sylvaemus sylvaticus dominated (Tables 2-3). The system of dominance remained unchanged,
despite the annual fluctuations in the abundance of small mammals. If we consider only the autumn
relative abundance, when the abundance of rodents is usually the highest, we can see that starting
from 2018 it increased, reached a peak in 2020 and declined in the following years (Fig. 2). In general,
2019 was the year of maximum abundance and most species were recorded in the summer of this year
(Table 2). In the autumn of 2020, shrews, which were found in most habitats, made up a large part of
the individuals caught.

Table 2. Dynamics of trapping of small mammals by seasons in 2018-2020 in the surroundings of Roz-
sohuvata

Tabnuys 2. JuHamika BigjoBy ApiOHUX ccaBLiB 3a ce3oHamMu y 2018-2020 pp. B okonunusax c. Poscoxysara

Spring Autumn Spring Summer Autumn Summer Autumn
Species 2018 2018 2019 2019 2019 2020 2020
n N n N n N n N n N n N n N

- - - 6 1.1 1 0.5

Apodemus agrarius - -

Sylvaemus uralensis - - 5 25 15 5.0 43 78 15 75 8 27 24 48
Sylvaemus sylvaticus 1 0.5 1 0.5 5 1.7 13 24 11 55 1 03 29 58
Sylvaemus tauricus - - - - - - - - - - - - - -

Mus musculus - - - - - - 2 0.4 - - 1 0.3 6 1.2
Mus spicilegus - - - - 3 1.0 3 0.5 - - 1 0.3 - -

Microtus levis - - - - - - 2 0.4 5 2.5 - - 1 0.2
Myodes glareolus - - - - - - 2 04 - - - - -

Cricetulus migratorius - - - - 1 0.3 2 0.4 - - 1 0.3 1 0.2
Sorex araneus - - 1 0.5 - - 8 1.5 - - - - 6 1.2
Sorex minutus - - - - - - 2 0.4 - - - - 6 1.2
Crocidura suaveolens - - - - - - - - - - - - 10 20
Total 1 0.5 7 35 24 8.0 8 151 32 160 12 40 83 16.6

Note: N—relative abundance; N = n x 100/D, where n—number of trapped individuals, D—trapping effort
[Numerov et al. 2010].
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Table 3. Dynamics of trapping of small mammals by seasons in 2021-2022 in the surroundings of Roz-
sohuvata
Tabnuys 3. JuHaMika BigjoBy ApiOHUX ccaBLiB 3a ce3oHamMu y 2021-2022 pp. B okonnuax c. PoscoxyBara

Spring Summer Autumn Summer Autumn
Species 2021 2021 2021 2022 2022
n N n N n N n N n N
Apodemus agrarius - - - - 2 0.2 - - 3 0.8
Sylvaemus uralensis 3 0.7 6 1.3 37 3.5 9 3.0 5 1.3
Sylvaemus sylvaticus 2 0.4 2 0.4 10 1.0 5 1.7 7 1.8
Sylvaemus tauricus - - 4 0.9 4 0.4 3 1.0 3 0.8
Mus musculus - - 1 0.2 13 1.2 - - - -
Mus spicilegus - - - - 1 0.1 - - - -
Microtus levis - - - - 3 0.3 - - 1 0.3
Myodes glareolus - - - - - - - - 1 0.3
Cricetulus migratorius 1 0.2 - - 5 0.5 0.3 - -
Sorex araneus - - - - 2 0.2 - - - -
Sorex minutus - - - - 3 0.3 - - -
Crocidura suaveolens - - - - 1 0.1 - - - -
Total 6 1.3 13 2.9 81 7.7 18 6.0 20 5.0
relative abundance
Autumn 2022 ]
Summer 2022 ]
Autumn 2021 ]
Summer 2021 [T
Spring 2021 [0
Autumn 2020 ]
Summer 2020 ]
Autumn 2019 I
Summer 2019 ]
Spring 2019 ]
Autumn 2018
Spring 2018 =3
0 4 8 12 16 20

Fig. 2. The relative abundance (individuals/100 trap-nights) of small mammals during 2018-2022.
Puc. 2. [lunamika uncenbHOCTI ApiOHMX ccaBIiB mpoTsirom 2018-2022 pp.

Distribution of small mammals in the studied habitats

The relative abundance in the spring of 2018 was minimal (Table 4), only one Sylvaemus sylvaticus
was found in the field protection forest strip.

In the autumn of 2018, the abundance was still low, not a single individual was recorded in Hab9
and Hab10, and only three species occurred in other habitats, mainly Sylvaemus uralensis.

In the spring of 2019, not a single individual occurred in Habé, in other habitats Sylvaemus ura-
lensis prevailed. In wheat filed harvested in the previous year, two mounds were found and three Mus
spicilegus were captured, and Cricetulus migratorius was found in the steppe.

In the summer of 2019, ten species were recorded, with the dominance of Sylvaemus uralen-
sis. Shrews Sorex dominated the floodplains. Two Cricetulus migratorius were found in Hab15 and
Hab16. In Hab18, Myodes glareolus was recorded, and in Hab2—Microtus levis. Also in Hab2, Hab13,
and Habl15, Apodemus agrarius was recorded. Mus spicilegus was recorded lower down the slope in
the steppe.

In the autumn of 2019, the dominant species were Sylvaemus uralensis and Sylvaemus sylvaticus. In
total, only four species were recorded compared to the summer. In Hab13, down the slope from the
field, a mound was found (Fig. 3).
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In the summer of 2020, compared to the sum-
mer of last year, the relative abundance was much
lower, and, as in the previous year, Sylvaemus ura-
lensis prevailed. Only three species were recorded
in the steppe. In Hab17, only two individuals were
captured against the twenty trapped in the previ-
ous year. No individual were recorded in Hab20.

In autumn 2020, the dominant species were
Sylvaemus sylvaticus and Sylvaemus uralensis. All
three species of shrews were found in large num-
bers. Cricetulus migratorius was recorded in Hab22.

The relative abundance in the spring of 2021
was very low (Table 4); only three species oc-
Fig. 3. A mound of M. spicilegus in multi-grass steppe  curred—Sylvaemus uralensis and Sylvaemus syl-
(Hab13). o ) vaticus, and Cricetulus migratorius was recorded
Putc. 3. Kypranwux M. spicilegus y pisuotpasio-Tu- in Hab17. No individuals were captured in Hab21,
vyakoBoMy cremny (Hab13).

Hab22, Hab23, and Hab24.

In the summer of 2021, the relative abundance remained low, only four species were recorded,
Sylvaemus uralensis dominated. Sylvaemus tauricus was recorded in the field protection forest strips,
which did not occur in previous years. No individuals were recorded in Hab2, Hab22, and Hab25.

Table 4. The relative abundance (N) of small mammals in the studied habitats in the surroundings of Roz-
sohuvata

Ta6nuys 4. BigHocHa yucenbHictp (N) [piGHMX ccaBLiB B ZOCTimKeHNX 6ioTomax B oKonuysx c. Poscoxy-
Bara

Habitat Spr Aut Spr Sum Aut Sum Aut Spr Sum Aut Sum Aut
2018 2018 2019 2019 2019 2020 2020 2020 2021 2021 2022 2022
FPES 0.5 0.5 3.0 - - - - - - - - -
DM - - 0.3 4.2 4.5 - - 0.4 - 0.8 - -
RV - - - 2.0 - - 14.6 - - 0.7 - -
BB - 1.5 0.3 - - - - - - - - -
MGS - 0.5 33 4.9 9.0 1.0 - 0.7 0.7 4.0 2.7 -
FPES/F - 1.0 - 4.0 2.5 3.0 2.0 0.2 2.2 0.7 33 5.0
F - - 1.0 - - - - - - 1.6 - -

Note: FPFS—field protection forest strip (Habl, Hab7, and Hab12); DM—dry meadows (Hab2, Hab15); RV—
riparian vegetation (Hab3, Hab22); BB—bottom of the beam (Hab4, Hab6); MGS—multi-grass steppe
(Hab5, Hab13, Hab14, and Hab16); FPFS/F—field protection forest strip/field (Hab8, Hab9, Hab17, Hab18,
Hab19, Hab21, Hab23, Hab24, and Hab27); F—field (Hab10, Hab11, Hab20, Hab25, and Hab26).

In the autumn of 2021, eleven species were recorded, Sylvaemus uralensis dominated, and Mus
musculus was found in large numbers in the fields surrounding the village. In Hab5, compared to pre-
vious years, six species were captured, including Sorex minutus and Cricetulus migratorius. Compared
to the previous autumn, there were almost no Sylvaemus in Hab22. Cricetulus migratorius was re-
corded in four habitats—Hab5, Hab13, Hab24, and Hab26. Most of Sylvaemus uralensis were captured
in the steppe. In Hab21, compared to the previous year, only one species was recorded. In Hab13,
Crocidura suaveolens was found.

In general, the relative abundance in the summer of 2022 was not high; only four species were
recorded, of which Sylvaemus uralensis dominated. Cricetulus migratorius was captured in Hab21.

Compared to the previous year, only six species were recorded in the autumn of 2022; the domi-
nating species were Sylvaemus sylvaticus and Sylvaemus uralensis. Five species occurred in Hab27,
including Myodes glareolus. In Hab24, compared to the previous year, only one species was captured.
All three species of Sylvaemus were recorded in Hab21.

In general, during the trapping period, the largest number of species was recorded in the ecotone
with riparian vegetation (Hab22) and in the multi-grass steppe (Hab13) (Table 5).
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Biotopic preferences

The degree of biotopic preferences is calculated according to the formula

F;= (nij XN-nxN)/ (nl-jx N+ nx N, - 2n;x Nj),

where n;—the number of individuals of i species in j sample (habitat) with a volume of Nj; n,—the
number of individuals of the species in all captures with a total volume of N [Zagorodniuk & Naglov
2017]. The data necessary for calculating the degree of biotopic preference are summarised in a table
(Table 5).

The value of F; ranges from -1 to +1:

—1—the species is absent in the habitat;

+1—the species occurs only in this habitat;

0—the species is indifferent to this habitat (neither prefers nor avoids).

Thus, if the value is less than zero, the species avoids the studied habitat; if it is greater than zero,
the species prefers the studied habitat, and the closer the value is to 1, the greater the preference of the
species to this habitat.

Table 5. The number of trapped individuals and species in the studied habitats for the entire research period
(2018-2022)

Tab6nuys 5. KinbKicTh 310B/I€HNX 0COOUH Ta BUAIB B JOCTIHKEeHNX 6i0TOMax 3a BeCh Iepiox BifnoBy (2018-
2022 pp.)

Habitat Ap-Agr|Sy-Ura| Sy-Syl | Sy-Tau| Mu-Mus | Mu-spi | Mi-Lev|My-Gla |Cri-Mig|So-Ara|So-Min|Cr-Sua| Sum | Sum

n n n n n n n n n n n n n Sp
Hab1 - - 1 - - - - - - - - - 1 1
Hab2 3 17 7 - - - - - 1 - - 33 5
Hab3 - 1 - - - - - - - 8 2 - 11 3
Hab4 - 2 1 - - - - - - - - - 3 2
Hab5 - 16 2 - - 1 - 1 - 22 6
Hab6 - - 1 - - - - - - - - - 1 1
Hab7 - - - - - - - - - 1 - - 1 1
Hab8 2 4 - 2 - - - - - - - - 8 3
Habl11 - - - - - 3 - - - - - - 3 1
Hab12 - 5 4 - - - - - - - 9 2
Hab13 2 48 13 - - 4 3 - 3 - 75 8
Hab14 - 9 6 - - - 1 - - - - - 16 3
Hab15 2 2 4 - 1 - - - 1 - - - 10 5
Habl6 - - 1 - - - - - 1 - - - 2 2
Hab17 - 17 7 1 - - - 1 - - - 27 5
Habl18 - 3 2 - - - - 2 - - - - 7 3
Hab19 - 6 - - 1 - - - - - - - 7 2
Hab21 - 8 3 6 7 - - - 1 - - 2 27 6
Hab22 2 24 28 1 1 - B 1 7 7 8 80 10
Hab24 - 5 1 4 - - - - 1 - 11 4
Hab26 - 1 2 - 12 - - - 2 - - - 17 4
Hab27 1 2 4 - - - 1 1 - - - - 9 5
Total 12 170 87 14 23 8 12 3 12 17 11 11 380 12

Note: Ap-Agr (Apodemus agrarius), Sy-Ura (Sylvaemus uralensis), Sy-Syl (S. sylvaticus), Sy-Tau (S. tauricus),
Mu-Mus (Mus musculus), Mu-spi (M. spicilegus), Mi-Lev (Microtus levis), My-Gla (Myodes glareolus),
Cri-Mig (Cricetulus migratorius), So-Ara (Sorex araneus), So-Min (S. minutus), Cr-Sua (Crocidura suave-
olens), Sum n—total individuals, Sum sp—total species.

Also, this value allows to determine the eurytopy or stenotopy of the species. If a species occurs
only in one habitat (+1), or it gives it a greater preference (>+0.7) with a negative or indifferent (close
to zero) ‘attitude’ to other habitats, then it is a stenotopic species. If the value preference in all stud-
ied habitats are equal to zero or deviate slightly (within + 0.3) from zero, then the species should be
classified as eurytopic. An intermediate position is occupied by species that have sufficient ecological
valence (plasticity) and occur in several habitats [Zagorodniuk & Naglov 2017].

The obtained values of biotopic preferences are presented in Table 6. During the monitoring pe-
riod, Apodemus agrarius did not occur often, and it preferred ecotones with field protection forest
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strips, especially areas in descent and with developed vegetation cover. Sylvaemus uralensis domi-
nated in abundance and occurred in almost every habitat—it belongs to the eurytopic species of the
studied area. Sylvaemus sylvaticus was the second most abundant species, occupying a large number
of habitats, and similarly to Sylvaemus uralensis is a eurytopic species. Sylvaemus tauricus was record-
ed for the first time in the summer of 2021; it prefers field protection forest strips with an old stand
of oak (Quercus robur L.), linden (Tilia cordata Mill.), and black locust (Robinia pseudoacacia L.).
Mus musculus occurs in habitats closest to the village, in particular in fields and field protection for-
est strips. Mounds of Mus spicilegus were found only in two habitats—in a field located on a gradual
beam slope and in an adjacent section of a multi-grass steppe on the same slope; it can be considered
a stenotopic species. Microtus levis occurred rarely and mostly in dry meadows on the steep slope of
the beam. Myodes glareolus was extremely rare, recorded in ecotones with oak field protection for-
est strips. Cricetulus migratorius, which belongs to the rare species of the region [Zorya 2008], was
captured in almost half of the habitats; on the beam it occurred mainly in the steppe, whereas in the
surroundings of the village—in ecotones of field protection forest strips and wheat or maize fields.
Shrews Sorex preferred moist ecotones with riparian vegetation, while Crocidura suaveolens occurred
near field protection forest strips.

Table 6. Values of the biotopic preference index (F;)
Tabnuys 6. IlokasHuku crynens 6ioTonHoi npuypoveHocri (Fy)

Sp in hab

Habitat| Ap-Agr| Sy-Ura | Sy-Syl | Sy-Tau [Mu-Mus| Mu-spi| Mi-Lev| My-Gla|Cri-Mig|So-Ara|So-Min|Cr-Sua| -+ " 0%
i

Habl -1.0 -1.0 06 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -1.0 -1.0 -1.0 1
Hab2 0.6 0.1 0 -1.0 -1.0 -1.0 0.8 -1.0 -1.0 -02 -1.0 -1.0 3
Hab3 -1.0 -07 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 0.9 0.8 -1.0 2
Hab4 -1.0 0.2 02 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -10 -1.0 -1.0 2
Hab5 -1.0 03 -04 -1.0 -1.0 0.4 0.2 -1.0 02 -1.0 02 -1.0 5
Habé6 -1.0 -1.0 06 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -1.0 -1.0 -1.0 1
Hab7 -1.0 -10 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 09 -10 -1.0 1
Hab8 0.8 0.1 -1.0 0.8 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -1.0 -1.0 3
Habll -10 -1.0 -10 -1.0 -1.0 1.0 -1.0 -1.0 -1.0 -10 -1.0 -1.0 1
Hab12 -1.0 0.1 03 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -1.0 -1.0 2
Habl13 -1.0 02 -02 -1.0 -1.0 0.6 0.2 -1.0 02 -10 -04 -04 4
Habl4 -1.0 0.1 03 -1.0 -1.0 -1.0 0.3 -1.0 -1.0 -1.0 -10 -1.0 3
Habl5 0.8 -04 03 -1.0 0.3 -1.0 -1.0 -1.0 05 -10 -1.0 -10 4
Habl6é -1.0 -1.0 04 -1.0 -1.0 -1.0 -1.0 -1.0 09 -10 -10 -1.0 2
Habl7 -1.0 0.2 0.1 0 -0.3 -1.0 -1.0 -1.0 01 -1.0 -1.0 -10 4
Habl18 -1.0 0 0.1 -1.0 -1.0 -1.0 -1.0 1.0 -1.0 -1.0 -10 -1.0 2
Habl19 -1.0 03 -1.0 -1.0 04 -1.0 -1.0 -1.0 -1.0 -1.0 -10 -1.0 2
Hab2l -10 -02 -04 0.8 0.7 -1.0 -1.0 -1.0 01 -1.0 -1.0 0.5 4
Hab22 -0.1 -0.2 03 -0.6 -0.7 -1.0 -0.5 -1.0 -0.5 0.4 0.7 0.8 4
Hab24 -1.0 0 -04 0.9 -1.0 -1.0 -1.0 -1.0 05 -10 -1.0 -1.0 3
Hab26 -1.0 -0.8 -03 -1.0 0.9 -1.0 -1.0 -1.0 06 -10 -1.0 -1.0 2
Hab27 06 -0.3 03 -1.0 -1.0 -1.0 0.6 0.9 -1.0 -1.0 -1.0 -1.0 4

Note: Sp in hab—the number of species, which are occur in the habitat.

Distribution of small mammals by categories of abundance

According to Zagorodniuk and Kyseliuk [Zagorodniuk 2002], there are six categories of species
presence: absent, 0—the portion in the sample is zero; rare (very rare), 1 —from 0 to 1%; occasional,
2—from 1 to 3%; frequent, 3—from 3 to 10%; common, 4—from 10 to 30%; and abundant, 5—from
30 to 100%.

Thus, according to the obtained abundance scores (Table 7), only one species belongs to rare spe-
cies—Myodes glareolus; occasional are three species—Mus spicilegus, Sorex minutus, and Crocidura
suaveolens; six species are categorised as frequent—Apodemus agrarius, Sylvaemus tauricus, Mus mus-
culus, Microtus levis, Cricetulus migratorius, and Sorex araneus; only Sylvaemus sylvaticus belongs to
common species, and only Sylvaemus uralensis belongs to abundant species.
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Table 7. Estimates of the number and abundance of small mammals in the surroundings of Rozsohuvata for
the period of trapping 2018-2022

Tabnuys 7. OBiHKa YMCENBHOCTI Ta PSICHOTA APIOHMX ccaBLiB B OKomMIsX ¢. PoscoxyBara 3a pe3ynbrara-
Mu 06mikiB 2018-2022 pp.

Species Relative abundance (N) ~ % in the sample ~ Abundance scores Presence category
Apodemus agrarius 0.24 3.16 3 frequent
Sylvaemus uralensis 3.47 44.74 5 abundant
Sylvaemus sylvaticus 1.78 22.89 4 common
Sylvaemus tauricus 0.29 3.68 3 frequent
Mus musculus 0.47 6.05 3 frequent
Mus spicilegus 0.16 2.11 2 occasional
Microtus levis 0.24 3.16 3 frequent
Myodes glareolus 0.06 0.79 1 rare
Cricetulus migratorius 0.24 3.16 3 frequent
Sorex araneus 0.35 4.47 3 frequent
Sorex minutus 0.22 2.89 2 occasional
Crocidura suaveolens 0.22 2.89 2 occasional

It should be mentioned that Cricetulus migratorius, which is usually included in the category of
rare or occasional [Zorya 2008], fell into the category of frequent species in the studied area, because
it occurred regularly and in almost half of the studied habitats. In addition, it reproduces successful-
ly—5 to 7 placental scars were found in the captured females. Myodes glareolus, which usually prefers
oak forest, was extremely rare. The abundance of Apodemus agrarius, which usually belongs to com-
mon species in river valleys, was also low. The absence of forests and rivers in the studied area could
affect the abundance of these two species. Sylvaemus showed greater ecological valence, dominated
in the abundance and occurred in most habitats, except for Sylvaemus tauricus, which began to occur
only in the last two years and mainly in field protection forest strips.

Conclusions

1. Nine species of mouse-like rodents and three species of insectivorans were found in the course of
the study of small mammals in natural and agricultural lands of eastern Ukraine carried out in the
period from 2018 to 2022.

2. In the study period, the wood mice Sylvaemus uralensis and Sylvaemus sylvaticus turned out to be
the predominating species in the surveyed habitats.

3. The largest number of species was found to occur in ecotone habitats, particularly those between
riparian vegetation and field (10 species), as well as in patches of multi-grass steppe on the beam
(8 species).

4. Among the recorded species, according to the estimated values of their biotopic preferences, Syl-
vaemus uralensis and Sylvaemus sylvaticus are the most eurytopic species, whereas the most steno-
topic species in the studied area is Mus spicilegus.

5. Of the twelve species of small mammals found in the studied area, one species was categorised as
rare, three as occasional, six as frequent, one as common, and one as abundant species.
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