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Background. Study of amphibian fauna as a necessary component of ecosystems
is always relevant and requires a regular renewal of information, especially in protected
areas. We conducted a field investigation of amphibians, a literature review and an in-
ventory of the collections of herpetological funds in relation to three protected areas: the
Roztochia Biosphere Reserve, the Yavorivskyi National Park, and the Cholgini Ornitho-
logical Reserve.

Materials and Methods. The field study was performed by classical methods:
route method with manual catching and with herpetological nets, vocalization method,
sampling of amphibians crushed on the road, and catching individuals with frog fences.
We also analyzed the literature and amphibian collections in the Zoological Museum of
Ivan Franko National University of Lviv.

Results. According to the available literature, the amphibian fauna of these three
areas under protection is similar and typical of this region. The results of our field re-
search slightly differ from the literature data, thus, there is a need for further studies. On
the study areas, we found 12 species of amphibians, which is more than half of the num-
ber of amphibian species in Ukraine, in particular: Smooth Newt Lissotriton vulgaris,
Great Crested Newt Triturus cristatus, Fire-bellied Toad Bombina bombina, Eastern Tree
Frog Hyla orientalis, Common Spadefoot Toad Pelobates fuscus, Common Toad Bufo
bufo, Green Toad Bufotes viridis, Common Frog Rana temporaria, Moor Frog Rana
arvalis, Marsh Frog Pelophylax ridibundus, Edible Frog Pelophylax esculentus and Pool
Frog Pelophylax lessonae. We detected 2 species of Caudata and 10 species of Anura.
10 species of amphibians were found in the Roztochia Biosphere Reserve, 5 species —in
the Yavorivskyi National Park, and 9 species — in the Cholgini Ornithological Reserve.

Conclusions. According to the field results, 4 species inhabit all three protected
areas — Common Toad, Eastern Tree Frog, Marsh Frog and Edible Frog. A relatively
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small variety of amphibians found in the Yavorivskyi National Park can be due to the ho-
mogeneity of habitats and a proximity of one of the largest military proving grounds in
Europe, which limits amphibians in choice of the reproductive and trophic habitats. These
habitats deserve special attention because of their fast degradation for the last 10 years.

Keywords: amphibians, fauna, protected areas, Ukrainian Roztochia, the Rozto-
chia Biosphere Reserve, the Yavorivskyi National Park, the Cholgini
Ornithological Reserve

INTRODUCTION

Fauna and animal inventory in biotopes with different levels of anthropogenic pres-
sure is always a topical aspect in zoological research. Protected areas deserve special
attention as complexes of habitats for populations of animals. In our opinion, it is impor-
tant to update the species list and distribution of amphibians regularly in protected areas.
Among the researchers who studied amphibian fauna of Ukrainian Roztochia were
K. Tatarynov [21], N. Polushyna N., Shaitan S. [8], and L. |. Horban [4]. According to the
data provided by L. I. Horban [4], fauna of forest amphibians of the Roztochia Biosphere
Reserve is represented by 11 species, including Smooth Newt Lissotriton vulgaris (Lin-
naeus, 1758), Great Crested Newt Triturus cristatus (Laurenti, 1768), Fire-bellied Toad
Bombina bombina (Linnaeus, 1761), Common Toad Bufo bufo (Linnaeus, 1758), Green
Toad Bufotes viridis (Laurenti, 1768), European Tree Frog Hyla arborea (Linnaeus,
1758), Common Frog Rana temporaria (Linnaeus, 1758), Moor Frog Rana arvalis (Nils-
son, 1842), Common Spadefoot Toad Pelobates fuscus (Laurenti, 1768), Marsh Frog
Pelophylax ridibundus (Pallas, 1771) and Pool Frog Pelophylax lessonae (Camerano,
1882). However, due to the abundance of the two latter species and favorable condi-
tions for the existence of their populations, we have grounds for considering that Edible
Frog Pelophylax esculentus (Linnaeus, 1758) can also be found in this region. We can
observe a similar situation in the publication of Polish scientists P. Stachyra, M. Tchérzew-
ski [19], who made the inventory of vertebrate animals in Solska Forest in Roztochia
region. Ten species of amphibians — T. cristatus, B. bombina, P. fuscus, B. bufo, B. viridis,
B. calamita, H. arborea, P. lessonae, R. temporaria and R. arvalis — were found there.

The aim of this study was to update the list of amphibian species in three protected
areas of Ukrainian Roztochia: the Roztochia Biosphere Reserve (Roztochia BR), the
Yavorivskyi National Park (Yavorivskyi NP) and the Cholgini Ornithological Reserve
(Cholgini OR). The objectives of our research were to compile the species list of am-
phibians on the study area, compare our records with literature data and amphibian
collections of the Zoological Museum of lvan Franko National University of Lviv, and
describe the habitat peculiarities of the detected amphibians.

MATERIALS AND METHODS

Field studies were conducted during 2017-2020 on the territories of three protec-
ted areas of Ukrainian (Eastern) Roztochia: Roztochia BR, Yavorivskyi NP and Cholgini
OR (Fig. 1). Roztochia BR was founded in 1984; it covers the area of 2084.5 ha. The
area spans 8 km from north to south and 12 km from west to east. The territory of this
reserve includes two sectors — Vereschytske and Stavchanske forestry. In the north
(Stavchanske sector) and east (Vereschytske sector), the reserve borders Yavorivskyi
NP [7, 16].

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e BionoriyHi Ctygii / Studia Biologica e 2020 e Tom 14/Ne 4 e C. 49-58



FAUNISTIC REVIEW OF AMPHIBIANS IN PROTECTED AREAS OF UKRAINIAN ROZTOCHIA 51

P 4 5 Zhovkva
. & T S ‘!)?(OBKBB
- . -
" » o
- Kozulka < - "
- Koaynbka* o v -
Koty - ~N ¥ 1 =& e
Kotu o ~ v - o
 Maidan -d ~
Novyny. A,A?D,ma}f -
HosuHu - N o~ y
Starychi g ¥ S
R - r ‘{ ' Kynukis
X L ) g oo
Shklo = L S s
Yavoriv I'UK'":\I 3 ) e R
ABopis ovoiavorivs| o ¥ At "~} VoliaHomuletska
: . A H
LioB0ABORIBCbK Ivano-Frankove . ¥ - BonsTomyneupka
[M10] S IBaHO-GpaHKoBe 1 a —>
Rulevo - R & f 7 \ Dubliany
Pyneso el LN Ba)‘:g:g;yﬁi?}.. :" D T
7 5 — (™
{ P40 Prylbychi . ito] \g" -
) Mpun6uui p ! t;‘ ~
bl ! :
Zatoka {M10]
3aroka b W g,
EQ Lviv. %
Mshana JbBiB
MIEER Zymna Voda - &
{ Pao | 3umHa Bopa FRANKIVSKYI AN

Fig. 1. Protected areas of Ukrainian Roztochia: 1 — Roztochia Biosphere Reserve; 2 — Yavorivskyi National
Park; 3 — Cholgini Ornithological Reserve

Puc. 1. NprpoaooxopoHHi TepuTopii YkpaiHCcbkoro Po3Touuysi, Ha SkMx nNpoBoaunu gocnimkenHs: 1 — MNpu-
poaHWI 3anoBigHWK Po3Touus; 2 — ABOPIBCbKMIA HaLioOHaNbHUI NpMpoaHUA napk; 3 — YonrmHcbkui
OPHITONOrYHNIA 3aKa3HUK

Yavorivskyi NP was founded in 1998 and covers an area of 7108 ha. The territory
of this park stretches like a crescent from Vereschytsia village of Yavorivskyi district to
Krekhiv village of Zhovkivskyi district [5]. Its length from west to east is 12—13 km, from
north to south — 2.5-12 km. In the south, this park borders Roztochia BR, in the north —
the Yavorivskyi military proving ground. The vast majority of territory is covered by horn-
beam-oak, pine-oak, pine and alder forests [7].

Cholgini OR was founded in 1997 and is located on the edge of the south-westen
spur of Ukrainian Roztochia near Cholgini village in Yavorivskyi district of Lviv region.
The territory of the reserve is covered by a forest with two artificial reservoirs and
a wetland complex [20].

We collected the material in several ways: catching the amphibians by hand and
with herpetological nets, sampling the amphibians during the reproductive period by
their vocalization, collecting crushed individuals on the roads, and catching the amphi-
bians with frog fences that prevent them from crossing roads. Routes were chosen to
meet the environmental requirements of amphibians — habitats near reproductive ponds,
as well as forests and meadows with the feeding base. Based on the biotopes and am-
phibian diversity in them, we defined the biotope gradation of the amphibians on the
study areas [3, 6]. We also studied the amphibian collection in the Zoological Museum
of lvan Franko National University of Lviv in detail.

Sampling of crushed amphibians provided us with data about the species composi-
tion of the amphibian fauna. We regularly inspected the model section of the road
T-1425 with the total lengths of 2.2 km, which stretches between Yanivskyi Stav lake
and a mixed forest (Fig. 2), as this road section crosses the main migratory routes of
amphibians [14, 15].
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Yanovs'Kyi Stav Lake

fIHiBCbKMIA cTaB

Fig. 2. Localization of model road section on the territory of Roztochia Biosphere Reserve, where HEEll —
model section of the road T-1425

Puc. 2. Jlokanisauis MogenbHoI ginsiHk1 Ha TepuTopii 3anosigHunka "Po3Ttovus”, e HEl — mofenbHa AinsiHka
Ha BiATUHKY foporu T-1425

Frog fences were installed during the amphibian migration period, when their ter-
restrial movement activity reached the peak. We installed fences twice during the spring
period and once during the autumn period in that part of model area where amphibian
mortality rates on the roads are the highest. The fences were installed on the two sides
of the road, the total length of one barrier being 100 m.

RESULTS AND DISCUSSION

During the field studies, we found 12 species of amphibians in 3 protected areas, in
particular: in the Roztochia Biosphere Reserve — 10 species, in the Yavorivskyi National
Park — 5 species, in the Cholgini Ornithological Reserve — 9 species. The list of the spe-
cies representation is given in the Table.

According to the results, 4 of the 12 detected species inhabit all three protected
areas. These are Eastern Tree Frog, Common Toad, Marsh Frog and Edible Frog. The
details of the distribution and amphibian habitat peculiarities are discussed below.

Smooth Newt was detected in Roztochia BR and Cholgini OR. We found larvae of
this newt in Roztochia BR in small reservoirs located between the forest and fish bree-
ding ponds. Such distribution is normal for populations of this species because there are
all necessary conditions for a successful course of the seasonal cycle: reproductive
ponds with feeding base, as well as forest areas that are important feeding sites during
the terrestrial phase of the amphibian seasonal cycle and suitable habitats for hiberna-
tion. This is confirmed by L. I. Horban [4] who noted that Smooth Newt is a forest species
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of Roztochia Biosphere Reserve. P. Stachyra and M. Tchérzewski [19] also reported
findings about the distribution of L. vulgaris in Solska forest to the south of Lublin, which
belongs to the territory of Roztochia.

Distribution of the detected amphibians in the protected areas of Ukrainian Roztochia
Po3nogain BusiBNeHnX 3eMHOBOAHMUX Ha 3anoBifHUX TepuTopiax YkpaiHcbkoro Po3to4us

Protected area Roztochia Yavorivskyi C_holgin.i
Species Biosphere Reserve National Park Omithological
Reserve
Lissotriton vulgaris + = +
Triturus cristatus + - +
Bombina bombina + - +
Hyla orientalis + + o
Pelobates fuscus + - +
Bufo bufo + + +
Bufotes viridis = - +
Rana temporaria + = -
Rana arvalis + + -
Pelophylax ridibundus + + +
Pelophylax lessonae = - +
Pelophylax esculentus + + o

We also detected Smooth Newt in Cholgini OR. We found approximately 20 juve-
niles during 2015-2017 on the wetlands and in small reservoirs nearby. These results
are consistent with the literature, which maintains that during the terrestrial phase
Smooth Newt prefers dry areas without big reservoirs nearby [9].

Great Crested Newt was found in the same protected areas as Smooth Newt. In
Roztochia BR, we detected T. cristatus in medium size reservoirs located near fish-
breeding ponds and forests. We found larvae and adults during 2017-2019. Records of
this species can be found in literature as well [4, 8, 19, 21].

In Cholgini OR, we detected larvae of T. cristatus in small reservoirs, where we also
found Marsh and Edible Frogs. According to literature, these species can successfully
coexist in water and accomplish the water phase of the seasonal cycle (metamorphosis)
[9, 18]. However, Great Crested Newt occurred less frequently than Smooth Newt,
which can be due to its higher ecological demands for habitats, primarily, reservoirs.

Fire-bellied Toad was found in Roztochia BR and Cholgini OR. In the former area,
we detected adults in temporary ponds near fish breeding ponds and could hear mass
male choirs (50-70 ind.) in these ponds in the summer and autumn periods. This seaso-
nal activity is typical of the species and is confirmed by literature data [9, 11]. T. Hartel [1],
T. Hartel and L. Demeter [2], based on the example of Yellow-bellied Toad B. variegata,
consider the genus Bombina to be a “prolonged breeding species”. The active male
vocalization and their location in reservoirs even in the summer and autumn seasons is
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typical of this type of breeding. It is important to note that in 2006—2008 crushed indi-
viduals of Fire-bellied Toad were found in the model section of the road T-1425 [15], but
during 2017-2020 we did not find any individuals of this species on this territory. We can
assume that previously there were numerous small-size reservoirs in this area, which
were used by the amphibians as breeding ponds. Presently, however, the reservoirs
declined due to climate changes, thus this area is not favorable for some amphibians,
including Fire-bellied Toad.

In Cholgini OR, we detected a small number of B. bombina. We found adults and
juveniles in shallow wetland reservoirs, and could hear a single male choir in wetlands
surrounded with reed thickets. Many researchers consider Fire-bellied Toad as the
background species of Ukrainian Roztochia [4, 8, 21]. We observed a general trend
towards a decrease in the number of populations due to habitat degradation [16].

Eastern Tree Frog was detected in Roztochia BR in reed thickets near fish bree-
ding ponds and small-size temporary ponds. Male choirs could usually be heard. We
were not able to detect a big number of H. orientalis in the study areas. Nevertheless,
our results are consistent with general trends of distribution of this species on the study
area [4, 14, 15, 21].

According to T. Hrynchyshyn, in Yavorivskyi NP, H. orientalis was detected by male
vocalization near the recreation complex “Oselia Roztochia”.

In Cholgini ornithological reserve, according to M. Skyrpan, Eastern Tree Frog was
found near a wetland pond surrounded with reed thickets. This habitat is also typical of
this frog. In literature, Eastern Tree Frog is known as European Tree Frog H. arborea,
because 10 years ago in Ukraine the single Hyla species was divided into two ones:
European Tree Frog H. arborea inhabiting the Transcarpathians, and Eastern Tree Frog
H. orientalis inhabiting the Fore-Carpathians [12].

Common Spadefoot Toad inhabits the two protected areas of Roztochia BR and
Cholgini OR. In the first case, we detected living adults, larvae and crushed individuals.
We found adults from spring to early autumn in sand biotopes near the ponds of several
types: small ponds with a big number of underwater and surface vegetation, with the
depth of 1-2 m, large fish breeding ponds, and roadside ditches with clear water. Many
individuals were detected by reproductive underwater “knocking” of males. We ob-
served small groups of larvae in similar ponds during the summer and the first part of
autumn. Crushed individuals were found near habitats on the dirt road and in the model
section of the road T-1425. All our records agree with the literature data on the distribu-
tion of P. fuscus on the territory of Ukrainian Roztochia [4, 19].

Common Toad is a common species for all three protected areas. In Roztochia
BR, we detected B. bufo on several sites: mixed forests near the ponds, dirt roads near
the settlements located around the reserve, and crushed individuals on the roads of dif-
ferent types. In addition, a few hundred of individuals of Common Toad were caught with
frog fences and successfully transferred across the road. We have grounds for conside-
ring Common Toad as one of the three most common species that inhabit different types
of habitats in Ukrainian Roztochia [4].

On the territory of Yavorivskyi NP, we detected adults during the summer periods in
mixed forests located a few hundred metres from ponds and canals. In addition, we
found crushed individuals on a dirt road near the recreation area.

In Cholgini OR, B. bufo was detected only once, in the sandy biotopes near ponds.
All our findings are confirmed by literature data and the museum collection.
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Green Toad was detected on the territory of Cholgini OR. We found adult individuals
in similar biotopes as Common Toad. According to the data provided by L. Horban [4],
Green Toads inhabit forest systems of Ukrainian Roztochia, but less freequently than
Common Toad. A specimen of Green Toad in the collection of the Zoological Museum of
Ivan Franko National University of Lviv confirms the distribution of this species [22].

Common Frog was detected once in Roztochia BR, but as literature data indi-
cates, R. temporaria inhabits all the reviewed territories. This species, together with
B. bufo and P. esculentus, dominates over other species of amphibians. During 2017—
2020 we found living individuals in mixed forests, near the ponds, caught in barriers and
crushed on the roads of different types. Common Frog shows seasonal activity from
May to November. It should be noted that despite its high numbers, during the last
10 years, Common Frog lost its reproductive sites — small-size and shallow ponds. As
confirmation, we found reports about mortality of Common Frog on the same model
area in 2006 and 2017-2019, where the number of individuals decreased twice [15].

Moor Frog was found in Roztochia BR and Yavorivskyi NP. In both protected areas,
individuals of R. arvalis were present in mixed forests, so the biotope preference of this
frog to forest areas is notable. This can be the reason why we have not found Moor Frog
in Cholgini OR, where meadows with few forest areas are the most common biotopes.
According to the literature, Moor Frog has a smaller number of populations than Com-
mon Frog in Ukrainian Roztochia and Ukraine in general [8, 9, 11].

Marsh Frog and Edible Frog are also common species for Ukrainian Roztochia.
Identification of the species of Water Frogs Pelophylax can be difficult, especially during
the juvenile phase. Nevertheless, individuals of Water Frogs were detected in all study
areas; their distribution is confirmed by literature as well. We can explain such a high
level of distribution by the accessibility of comfortable sites used during all periods of the
seasonal cycle — a wide spectrum of reservoirs from small-size ponds with muddy water
to large fish breeding ponds. These amphibians feel comfortable in ponds with fish and
can spend the winter period in the same ponds [9].

Our field investigation confirmed the distribution of Pool Frog only in Cholgini OR.
In the literature, we found information about an even distribution of P. lessonae on the
whole territory of Ukrainian Roztochia, but the number of records of this species is
smaller than that of other Water Frogs [4]. It should be noted that during the identifica-
tion of the species of Water Frogs the chances of making a mistake are high. Moreover,
many researchers consider that genetic analysis is the only certain method of identifica-
tion of the Water Frogs.

CONCLUSIONS

Using methods of data analysis and our own field studies, we confirmed the distri-
bution of 12 species of amphibians in three protected areas of Ukrainian Roztochia. In
the Roztochia Biosphere Reserve and in the Cholgini Ornithological Reserve the am-
phibian species composition and distribution are quite similar. Thus, four species in-
habit all three protected areas: Common Toad, Eastern Tree Frog, Marsh Frog and
Edible Frog. The literature data about Natterjack Toad Epidalea calamita [10] indicate
that this amphibian also inhabits Ukrainian Roztochia, but we have found no proof of it.
In addition, we have described some habitat peculiarities of amphibians on the study
area. Mixed forests, large fish breeding ponds, wetland ponds with reed thickets are
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comfortable habitats for many species of amphibians. A decrease in the number of spe-
cies on the territory of the Yavorivskyi National Park can be due to a lack of water bodies,
their degradation and the proximity of one of the largest military proving grounds in
Europe, which limits amphibians in their choice of reproductive and trophic habitats.
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YKPAIHCbKOIO PO3TO4YYSA
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BcTtyn. BuBYeHHs ¢hayHM 3eMHOBOAHMX SIK HEBIO €EMHUX KOMMOHEHTIB EKOCUCTEM
3aBXAM € aKTyarnbHUM i noTpebye NOCTIMHOrO OHOBMNEHHS iHdopMaLlii, 0cobnmneo Ha 3a-
noBigHUX TepuTopisix. MpoBeaeHo iHBeHTapm3aLito amgibin, onpautoBaHHSA NiTepaTypu
a TaKoX Korekuii My3eiB Loao TpboX NPUPOAHO-3anoBigHWX TepuTopin: MpupogHoro

3anoBigHuka “Po3touus”, HauioHansHOro npupoaHoro napky “ABOpPIBCbKUIA” Ta OPHITO-
NOriYHOro 3akasHuka ““4onruHCbKniA”.
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Matepianu i meTogu. [NonboBi 36opy NPOBOAMIM KNACUYHUMKN METOAAMMN repre-
TONOTYHUX JOCHISKEHb: MapLUPYTHUM METOAOM 3 BiAIOBOM SiK BPYYHY, TaK i 3a gono-
MOFOK reprneTosioriYHoro cayka, MeTO4OM 3a BOKarisalieto, MOLUYKOM pO34aBIieHMX
3eMHOBOHWX Ha MOAENbHIN AinsHLi, BiANOBOM 3€MHOBOAHUX Y cneujianbHUX 3aXUCHUX
fap’epax. Takox MpoaHanizoBaHO MiTepaTypHi AaHi i onpauboBaHO My3eWHi Konekuii
doHais 3o0moridyHoro myaeto JIbBIBCbKOrO HaLiOHANbHOMO YHIBEPCUTETY iMeHi IBaHa
®dpaHka.

PesynkraTtn. 3a nitepatypHummn mxepenamu, 6atpaxodayHa Lmx TpbOX 3anoBig-
HUX TepuTopin nogibHa i TunoBa. Pesynsrat NoNboBMX 360PIB TPOXM Pi3HATLCSH, NpoTe
€ noTpeba y noganbLlumx TpuBanux gocnigkeHHsx. Bigrak, Ha gocnigxyBaHnx TepuTo-
pisix BUsiBNeHo 12 BuaiB amcibil, o cTaHOBUTL OinbLue NOMOBMHU Bif, 3aranbHoT Kiflb-
KOCTi amibin YkpaiHu. 3okpema, Le: TPUTOH 3BUYarHUI Lissotriton vulgaris, TPUTOH
rpebiHyactuin Triturus cristatus, Kymka 4epBoHovepeBa Bombina bombina, kBakwa
cxigHa Hyla orientalis, yacHnyHunus 3sudanHa Pelobates fuscus, ponyxa cipa Bufo bufo,
ponyxa 3eneHa Bufotes viridis, xaba TpaB’'siHa Rana temporaria, »xaba roctpomopga
Rana arvalis, xaba o3epHa Pelophylax ridibundus, xaba ictiBHa Pelophylax esculentus
Ta xaba ctaBkoBa Pelophylax lessonae. XBocTaTux 3e MHOBOAHMX BUSIBITIEHO ABa BUAN,
o6e3xBocTux — 10. Ha TepuTopii MpupogHoro 3anosigHuka “Po3Ttouus” BusieneHo 10 Bu-
[iB 3eMHOBOAHMX, HauioHanbHOro npMpogHoro napky “ABopiBcbkuin” — 5 BUAIB, OPHITO-
JIOrYHOro 3akasHuka ““onrmHcbkin” — 9 BUAIB 3eMHOBOHMX.

BucHoBkM. 3rigHO 3 pe3ynsrataMu BNacHMX MNOMbOBUX OOCHIAXKEHb, YOTUPU BUAM
3eMHOBOZHMX HacensaTb YCi TpY 3anoBigHi TepUTopIl — Le ponyxa cipa, KBakLla cxigHa,
*aba o3epHa Ta aba icTiBHa. BiAHOCHO HEBENUKE Pi3HOMaHITTS 3€MHOBOAHMX Ha Te-
putopii HIMIM “ABOpiBCLKMI” MOXEMO MOACHUTU OAHOTUMHICTIO OCeNnuLL i po3TallyBaH-
HAM TaM OOHOro 3 HaMbINbLIMX BINCbKOBUX MOMIroHIB y €Bponi, AkMn 0OMeXye 3eMHO-
BOOHUX Yy BMOOPI penpoayKTUBHUX i TpodidHMX cTauin. OcobnmBoi yBaru 3acnyroBytoTb
penpoayKTUBHI Ta TPOMIiYHI ocenuiia 3eMHOBOOHMX, SKi, Ha Xanb, 328 OCTaHHE ecATU-
niTTA CTPIMKO AerpanyoThb.

Knroyoei cnoea: amaibii, dayHa, 3anoBigHi TepuTopii, YkpaiHcbke Po3Touus,
MpunpogHun 3anoBigHKK “PoaToyysa”, HauioHanbHWin NpupoaHnia

napk “ABopiBCbKUI”, OPHITONOrYHMIA 3aKa3HUK “YOnrmMHCbKUIA”

Received / OgepxaHo Accepted / MpuiHaTo Published / Ony6nikoBaHo
19 October 2020 16 December 2020 29 December 2020

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e BionoriyHi Ctygii / Studia Biologica e 2020 e Tom 14/Ne 4 e C. 49-58



