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IITUIE BEJIMKOI' BAYKOTI
KAHAIJIA OJF CPbOBPAHA 10
BAYKOT TPAOMIITA

Pagncnas Mupuh
mir.radislav@gmail.com
@ 0009-0000-1071-2659

Hseog: Tepencka ucTpaxupama CIIPOBefleHa Y IIe-
proxny 2012-2018. roguae Ha geny Bemnkor 6aukor KaHa-
naop Cp6obpana go baukor Ipaaninra 3a pe3ynrar umajy
211 eBupleHTMpaHMX BpcTa NTHIA. JJOFaTHO, YBULOM Y
IOCTYIIHY JIMTEpaTypy, Mysejcke 36upke, HeobjaB/beHe
MOflaTKe JIPYTMX OPHUTONOTa ¥ IpPOTrpaMe CaTeUTCKe
Te/lleMeTpuje, YKYIHO je 3a0enmesxeHo 240 BpcTa NTHIA.
PenjenTHUM rHe3gapuiaMa ce cMarpa 79 spcra. Ha nog-
PYy4jy je 3abemexeHo 58 Bpcra rHesmapuia u3 llpsene
kbure ¢ayne Cpouje III - nruue, fox ce 24 Bpcre Ha-
nas3e Ha I]pBeHoj muctu MebyHapopHe yHUje 3a 3aiuTu-
Ty npupoge — IUCN. Taxobe, na Anexcy I lupextuse o
nrunama EBporicke yumje ce Hamase 72 Bpcre. borarcTso
opHMTOdayHe OBOT IOAPYYja je ¥ MehyHapomHO mpu3Ha-
TO, jep ce IeroB MCTOYHMU [eo Hamasu y Mehynapopuo
3HAYajHOM IOAPYYjy 3a nTuLie ,Pubmax beuej”. Ce rope
HaBeleHO Tpeba MCKOPUCTUTI Ka0 OCHOBY IIOTEHLMjall-
HE€ ITpaBHE 3alITUTE NCTPAXKMBAHOT nonpyqja.

Kmwyune peuu: opuutodayna, Kanman [ynas-Tuca-
Jyuas, I]pua 6apa.
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BIRDS OF THE GREAT BACKA
CANAL FROM SRBOBRAN TO
BACKO GRADISTE

Radislav Miric¢
mir.radislav@gmail.com
@ 0009-0000-1071-2659

Abstract: Field research conducted between 2012 and
2018 along the section of the Great Batka Canal from
Srbobran to Ba¢ko Gradiste resulted in the identification
of 211 bird species. Additionally, through an analysis of
available literature, museum collections, unpublished
data from other ornithologists, and satellite telemetry
programs, a total of 240 bird species have been recorded,
whereas 79 species are considered recent breeders. The
area is home to 58 species breeding in Serbia that are listed
in the Red Book of fauna of Serbia III - Birds, while 24
species are listed in the Red List of the International Union
for Conservation of Nature (IUCN). Furthermore, 72
species are included in Annex I of the EU Birds Directive.
The richness of the area's avifauna is internationally
recognized, since eastern part of the area is situated within
the Internationally Important Bird Area (IBA) “Beclej
Fishponds”. All of the above should serve as a foundation
for potential legal protection of the study area.

Key words: avifauna, Danube-Tisa-Danube Canal,
Crna Bara.




Pagucnas Mupuh

YBOJI

Benuxy Gauxky kaHan (y Ja/beM TeKCTy: KaHal) Ha
BeheM fieny cBor ToKa IIpeficTaB/ba 0a3y 3a opHUTOdayHy
ycpen arpapHe myctume. OBO ce mOrotroso Moxke pehu
3a [leo KaHama of Bp6aca go Baukor Ipapgumrra, koju je
TpacupaH Kpo3 KOPUTO HeKafaumbe peke I]pue 6ape. bo-
TaTCTBO JKMBOT CBETA OBOT JIe/la KaHa/Ia, KOjU je CMaTpaH
3a jemaH of Haj3araheHMjuX BOJEHUX TOKOBA y 3eMJBH, je
myro saHemapuBaHo. Of IoflaTaka O AMBEP3UTETY NTUIA
[IOCTOje CTapu PafioBM U My3ejCKe OPHUTOJIOLIKE 36MpKe
ca nouetka u nonosuHe 20. Beka (Schenk, 1918; Csornai,
1958; Antal et al., 1971; Grbac i Kralj, 2008). Mano6poj-
Ha peljeHTHA UCTPaKUBatba OpHUTO(AYHE CY Ce 10 caja
CBOAMJIAa Ha IIOCMaTpama IMojefuHux Bpcra (Miri¢, 2013;
Miri¢, 2013/2014).

Y 0BOM pafiy IpMKasaHU Cy IOfALHU O OpHUTODAYHI,
IIPUKYTI/bEHM TOKOM MCTPa)kKMBamba y mepuomy of 2012. mo
2018. rogune. Kako 61 ce ¢opmmpana IITO KOMIIETHIja
JICTa BPCTA, CaBPEMEHN TIOfAL CY 00jefIbeHN ca UCTO-
pujckuM noganyMa. Lnb 0oBOr pajia je IpuKasyBambe THes-
nehux craryca u Be/M4MHe MOMy/Ialija BPCTa Ha MCTPAXN-
BaHOM HOAPYYjy. [[yropoYHO I/IefaHo, CBpXa OBOT paja je
fla IPefCTaByU MOfATKe KOju 01 JOIIPUHENIN eBEeHTYaTHOM
MIOKpeTamby NpaBHe 3aIITUTE NCTPAKUBAHOT IIOAPYYja.

OIINC UCTPAJKVIBAHOTI IIO[IPYYJA

[Ipe moyeTKka XMAPOTEXHUYKUX PaJjOBa Ha IOJPYYjy
Bauke kpajem 18. Beka, Ha feny caza Bennkor 6aukor ka-
Hana of, CusIa fo bauxor Ipagnita, Tekna je pexa LlpHa
6apa. OBa pexka je HacTajana of 6pojHMX MOYBapa 1 6apa
n3 nopHoxja Teneuke nmecHe Tepace y okonmnHu CuBIa
OflaKjle je MIJIa Ha MCTOK Ka baukom Ipapmiury rpe ce
ynusana y Tucy. Ha geny Toka xox cena Typuja, y Lipny
6apy cy ce ynuBane u fabe ce ynusajy pexe Kpusaja u
Bempancka 6apa. [To 3aBpiieTKy XMAPOTEXHUIKUX Pajjo-
Ba 1801. roguHe, LlpHa 6apa je ca MPOKOMIAaHUM [JeTIOM OF
Cusna o besgana go6mna Hasus ,,Kanan @panua Joxe-
da’, xoju je 6mo myr 118 km u cmajao je dynas ca Trucom.
Hakon saBpierka pajosa Ha xuppocucremy HyHnas-Tu-
ca-Jlynas 1969. roguHe, feo Toka koju uge ox Cpb6obpana
no bauxor IpajguinTa je ymao y geonnny bedej-borojeso
(Tommh, 1974). BpemeHoM, yciiei pasBoja MHAYCTpUje U
[OpacTa Hace/ba Ha EWEroBOM 000My, MOpes OCHOBHUX
yZora IJIOBHOT IyTa, MCYIIMBakha OKOJTHUX I0/ba U M3-
BOpa 3a HaBOJMaBale, KaHAI [00OMja yIOTy IpuMada
ormaguux Boga (Tomuh, 1990). Ycnen BuienerieHmjckor
UCITyIITaka OTNAfHIX BOJA KaHA je IOCTao Hajsarabe-
HUjJ BOLOTOK y CeBepHO] MOKpajuuu. o mobospinarma
KBa/IMTeTa BOJiE je JIOLUIO HAaKOH CK/Iallamba CIopasyMa
OKO KOHTpOJIe MCITyCTa OTIAaJHUX BOJa Off CTPaHe I/IaB-
Hux 3arabusava y ommrrHama Bp6ac u Kyma 2007. ro-
nuHe (Panteli¢ et al.,, 2012). Camo mozpydje, mopex oc-
HOBHe yyore xuapocuctema IT]I, mo mpocTopHOM ITaHy
ommtunHe Cpbobpan n mokpajurckor Cexperapujara 3a
ypOaHUsaM U 3aLITUTY KMBOTHE CpPefUHEe MMa U YIOTY
eKOJIOIIKOT Kopujopa (3aBox 3a ypbannsam BojsonuHe,
2011; 3aBog 3a ypbanusam Bojsogune, 2013). leo mnc-

INTRODUCTION

At a rather large part of its course, the Great Backa Ca-
nal (hereinafter: the Canal) is an oasis for birdlife in the
midst of an agrarian desert. This is particularly true for the
section of the Canal from Vrbas to Bac¢ko Gradiste, which
was routed through the bed of the former Crna Bara river.
The richness of the biodiversity of this section of the Ca-
nal, which was considered one of the most polluted wa-
tercourses in the country, has long been neglected. Data
on bird diversity refer to old works and museum ornitho-
logical collections from the early and mid-20" century
(Schenk, 1918; Csornai, 1958; Antal et al., 1971; Grbac &
Kralj, 2008). A few recent studies of the ornithofauna have
so far been limited to observations of individual species
(Miri¢, 2013; Miri¢, 2013/2014).

This paper presents data on the ornithofauna, collected
during research conducted between 2012 and 2018. In or-
der to compile the most comprehensive list of species, con-
temporary data have been combined with historical data.
The aim of this paper is to present the breeding statuses
and population sizes of the species in the study area. In the
long term, the purpose of this paper is to present data that
would contribute to the potential initiation of legal protec-
tion for the study area.

DESCRIPTION OF THE STUDY AREA

Prior to the hydraulic works in the Backa region in
the late 18" century, the Crna Bara river flowed along the
stretch of what is now the Great Bac¢ka Canal, from Sivac
to Backo Gradiste. This river was formed from numerous
marshes and ponds at the foot of the Telecka loess terrace
in the vicinity of Sivac, from where it flowed east towards
Backo Gradiste, where it emptied into the Tisa river. In the
part of its stream near the village of Turija, the Crna Bara
was and still is fed by the Krivaja and Beljanska Bara rivers.
Following the completion of hydraulic works in 1801, the
Crna Bara, along with the excavated section from Sivac to
Bezdan, was named the “Franc Joseph Canal’, which was
118 km long and connected the Danube with the Tisa. Fol-
lowing the completion of the Danube-Tisa-Danube hydro-
system in 1969, the stretch of the river from Srbobran to
Backo Gradiste was incorporated into the Becej-Bogojevo
section (Tommh, 1974). Over time, due to industrial de-
velopment and the growth of settlements on its periphery,
alongside its primary roles as a navigable waterway, as well
as its role in draining the surrounding fields and as a source
for irrigation, the Canal also became a wastewater recipi-
ent (Tommh, 1990). As a result of decades of wastewater
discharge, the Canal has become the most polluted water-
course in the northern province of Serbia. An improve-
ment in water quality occurred following the signing of an
agreement on the control of wastewater discharges by the
main polluters in the municipalities of Vrbas and Kula in
2007 (Panteli¢ et al., 2012). According to the Spatial Plan
of the Municipality of Srbobran and the Provincial Secre-
tariat for Urban Planning and Environmental Protection,
the area, in addition to its primary function of the DTD



ITitiuye Benukoi daukoi kanana og Cpdodpana go baukoi Ipaguwitia

TPaKMBAHOT IOApYyYja HU3BOHO off yirha Kpusaje yia-
31 y cacraB MehyHapoiHO 3HaYajHOT IOApyYja 3a NTUIle
(IBA) ,,Pubmax bedej”, 3ajenHo ca genom Toxa Kpusaje,
Bempancke 6ape u Mprse Tuce xop bucepHor ocrpsa
(datazone.birdlife.org, 2019).

[lInprHa BoAeHe MOBPIIMHE HA MICTPA’KMBAHOM IION-
pyyjy kpehe ce of 30 m Kop )Kele3HIIKMX MOCTOBa 710 340
m Ha Jlokanutery ,,llIupoke Boge” y okonuum baukor Ipa-
mymTa. BogocTaj ce BemTayky ofp)kaBa, IIa TOKOM TOAVIHE
He rocToje Behe ociparyje ucror. Hajseha ny6una je na
IUIOBHOM ITyTY M M3HOCK OKO 3 m. Y 3MMCKOM IepHOfy
Behn feo BozieHe NoBpIIMHE je 3anedeH, a moBpeMeHO ce
JelraBa i1 Ia 9uTaB TOK 6yze 3anehen no pybune ox 30 cm.
Hajsehn geo mpnobaspa moxpuseH je Tpurhanyma, koju Ha
HOjeMHMM MecTuMa GOpMUpajy Iojac MIMpPHHE 10 0Ko 120
m. [ToBpmmnHa Bozie ce Hamasy Ha 78 m, a BUCMHA OKOTHOT
1a uge fo 85 m u.B. (Tommh, 1990). Kimmma noppyuyja je
yMepeHO KOHTMHEHTAIHA Ca CPeNEbUM TOAUIIBIIM TeMIIe-
parypama ox 11,1 °C. Y mpoceky HajX/IaffHIju Mecell je ja-
Hyap ca rpocekom of -1,2 °C, a Hajrormju jyn ca 22,8 °C.
IIpoceune rogume nagaBruHe u3Hoce 602 mm Tajora, of
yera Behuncky kumre. TokoM jecenn u sume npeosnabyjy
jYTOMCTOYHY BETPOBY, IOK Cy TOKOM Iposneha u yeta jjo-
MUHaHTHU ceBepo3sanaguy (Pery6muku xugpomereopo-
JIOIIKY 3aBof, 2019).

YumweHnna fa je geo kaHama of Bpbaca no baukor
IpapumTa TpacupaH Kpo3 IpUPOJHO KOPUTO, Objallmba-
Ba IIPUCYCTBO PETKMX ¥ 3HaYajHUX (PIOPUCTUYKUX eJle-
MeHaTa, nonyT 6apcke nanparu (Thelypteris palustris),
6apckor /pytuha (Ranunculus lingua) u BofeHOT opalika
(Trapa natans) (Jlaxymwuh n cap., 2005). JoMuHaHTHa
OmbHa BpcTa y mpuobaimy je Tpcka (Phragmites australis),
koja ca porosoM (Typha spp.), 6apckom uBoMm (Salix
cinerea), xproM BpooM (Salix fragilis) u 6enom BpOOM
(Salix alba), rpagu pasHe OwpbHe 3ajeguuue. IloBpru-
He IIOJl TPaBHUM CTaHUIITKMMA y3 Benmku 6auxy kaHan
Cy 3aHeMapuBe, ajIi ce ¥ Ty MOry Hahu 3HauajHe OM/bHe
Bpcre momryT 6abanymke (Sternbergia colchiciflora). 3a-
CTYT/b€HOCT ITYMCKOT ImoKpyBada je HesHaTHa (CORINE
Land Cover, 2018).

YKyIlHa Ay’>KMHa TOKa KaHa/la IOKPUBEHA MICTPaXKN-
BameM MsHocu 24 km. Ilopen kaHama, MCTPaXMBaHO
noppydje o0yxBaTa U OKOJIHE Mare BOJeHe IOBPIINHE,
tpirhake, puTOBe, OCTaTKe CTelle y IMPHOOaky, Mojac Of
100 m o6opa Hacerpa (Cpbobpan, Typuja u bauko Ipa-
IMIITe) HAcJOBeH Ha obaly, Kao ¥ Iojac oOpajguBor
3eMJBMIITA KOjJI Ce Hac/lama Ha nprobasbe KaHala y M-
pusu ox oko 400 m (Cnuxka 1). I[ToBpmnHa mOKpuBeHa
OBUM McTpaxuBameM msnocu 2033 ha, op gera 360 ha
OTIIaZla Ha BOfIEHA TeyIa.

hydro-system, also serves as an ecological corridor (3aBox
3a ypbanusam Bojsommne, 2011; 2013). Part of the study
area downstream of the confluence of the Krivaja belongs
to the Internationally Important Bird Area (IBA) “Becej
Fishponds” (Serb. ,,Pubmax beuej”), along with a section
of the Krivaja river, the Beljanska Bara and the Mrtva Tisa
near Biserno ostrvo (datazone.birdlife.org, 2019).

The width of the water body in the study area ranges
from 30 m at the railway bridges to 340 m at the “Siroke
vode” site near Backo Gradiste. The water level is maintained
artificially, so there are no major fluctuations throughout
the year. The greatest depth is in the navigable part of the
stream, which is approximately 3 m deep. During the win-
ter, most of the water surface is frozen, and occasionally the
entire stream freezes to a depth of 30 cm. The major part of
the riparian area is covered with reeds, which in some places
form a belt up to 120 m wide. The water surface is at 78 m,
and the surrounding land is at 85 m a.s.l. (Tomuh, 1990). The
climate of the area is temperate continental, with mean an-
nual temperatures of 11.1 °C. On average, the coldest month
is January, with a mean of -1.2 °C, and the warmest is July,
with 22.8 °C. The average annual precipitation is 602 mm,
of which the majority is rain. During autumn and winter,
south-easterly winds prevail, while north-westerly winds
are dominant during spring and summer (Pemry6muaku
XUJIPOMETeOPOIOLIKY 3aBOf, 2019).

The fact that the section of the Canal from Vrbas to
Backo Gradiste was routed through the natural river bed
explains the presence of rare and important floristic ele-
ments, such as the marsh fern (Thelypteris palustris), the
greater spearwort (Ranunculus lingua) and water chestnut
(Trapa natans) (Jlakyumh et al., 2005). The dominant plant
species in the riparian area is the common reed (Phrag-
mites australis), which, together with the cattail (Typha
spp.), the common sallow (Salix cinerea), the brittle wil-
low (Salix fragilis) and the white willow (Salix alba), forms
various plant communities. The areas of grassland habitats
along the Great Backa Canal are negligible, but even there,
significant plant species such as the slender sternbergia
(Sternbergia colchiciflora) can be found. The distribution of
forest cover is rather sparse (CORINE Land Cover, 2018).

The total length of the Canal surveyed is 24 km. In ad-
dition to the Canal, the study area also included surround-
ing smaller water bodies, reed beds, marshes, remnants
of the riparian steppe, and a 100 m belt of the settlement
perimeter (Srbobran, Turija and Backo Gradiste) adjacent
to the bank, as well as a belt of arable land adjacent to the
riparian zone of the Canal, approximately 400 m wide (Fig-
ure 1). The area covered by this study was 2,033 ha, of which
360 ha are water bodies.
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Figure 1. Cartographic representation of the studied area

METOJIE

Iomanu cy cakymybanm y nepuopy o, 2012-2018. rogune.
YKyIHO je cpoBefieHo 108 TepeHCKMX faHa, He padyHajyhu
JlaHe Kaja Cy IPUKYIUbEHN CIy9ajHI — OOPTYHY MOfALIL.
ToKOM OBMX MCTpaXXMBarba IOKPMBEHA Cy CBA YETUPHU Ce-
30HCKa acrekta opHutodayHe. TokoMm Tpajama rHespehe
ce3oHe kopuitheHe Cy CTaHAAapHA METOAA JIVHICKOT TPaH-
cexTa (Bibby et al., 2000) 1 n3MemeHa MeTOA TPAHCEKTA ca
CTOII TauKaMa ca flo3uBameM. [Tonuc ca mosuBameM je cripo-
BefieH y by Oenexxersa crefehix Bpcra: 6apcku meTIoBaH
(Rallus aquaticus), cuu 6apcku netmth (Zapornia parva) u
MoppososbKa (Cyanecula svecica). Ha TpaHcekrTy je, yKo/mmko
Ce ITHIe HABEEHNX BPCTA HIICY CIIOHTAHO OIJIAIIABAIE, HA

MpaHuLE MCTpaXmBaHor NogpPydja
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METHODS

Data were collected between 2012 and 2018. A total of
108 field days were conducted, excluding days when inci-
dental - opportunistic data were collected. During these
surveys, all four seasonal aspects of the ornithofauna were
covered. During the breeding season, the standard line
transect method (Bibby et al., 2000) and a modified stop-
point transect with bird calling method were used. The
calling survey was conducted to record the following spe-
cies: Water Rail (Rallus aquaticus), Little Crake (Zapornia
parva) and Bluethroat (Cyanecula svecica). Every 300 m
of the transect, if birds of the aforementioned species did
not call spontaneously, a territorial call was played twice



Birds of the Great Backa Canal from Srbobran to Backo Gradiste

cBakux 300 m MyINTaHO TEPUTOPUjaTHO OINIAlIABAME JBa
IyTa II0 jeflaH MUHYT ca Iay3aMa 3a OC/TyLIK/Bambhe HAKOH
obe perponykuyje 3ByKa y Tpajamy Of jefHor MuHyTa. To-
KOM paHe jeceme ceobe, kopuiheHe Cy BepTyUKalTHe OPHU-
TOJIOLIIKE MpeXXe pajjyl Mapkupamwa 1 Ipahemwa Murpamyje
nruna nesaunna. Kopuihene cy Tpu Mpexxe ykynHe my-
Kuee of 36 m. Ilopes MeTOfO/MOMIKY IPUKYIUBEHNX TTOfIa-
TaKa, y paji Cy YK/bY4eH! U CTy4ajHM, OfHOCHO, OIIOPTYHU
Hoyjany ca TepeHa. [IpuKymbeHn cy u mopay u3 namrepa-
TYPHUX M3BOpa, Kao M IOfjaLlM U3 Karajora 30upke NTuIa
[Tpupopmauxor Myseja y 3arpedy (Grbac i Kralj, 2008). ¥V
TEKCTY Cy IIPWIMKOM IIPBOT HaBODera BpcTe Hay4YHY Ha3!-
BII IIVICAaHM y3 HAPOJHM HAa3VB.

Bpcre 3abenesxeHe MPUINKOM UCTPaXKVBaba MOfie/beHe
CY Y TpM TpyIle, HeTHe3[apllie, THe3Aapiie OKOTHNUX TI0f-
pyyja (BpcTe KojuMa je KaHaI PefOBHO XpaHUAOEHO IOf-
pyyje) u rHesnapune. [Hesnapulie MCTpa>KMBaHOT HOAPYYja
Cy, IO MeTomooruju At/aca ITHIA THesjapuua Esporme
(EBBA2), nonepene Ha Moryhe, BepoBaTHe 1 Ha HOTBpheHe
ruespapute (European Bird Census Council, 2015). Bpcre
3abenexxeHe Mame of 10 IIyTa y Hepuopy UCTpaKuBama ce
cMarpajy perkoctuMa. BermrunHa rHesnehe nmomynanuje 3a
BehuHy BpcTy mobujeHa je excrepTckoMm mporeHoM. Of-
HOCHO, IIPUKYIUbEHM HOAALY O OpPOjHOCTY TEPUTOPYjaTHIX
jeMVHKIM eKCTPATIONIMpPaH Cy Ha IOBPIINHY O] TIOTOHNM
CTQaHNMIITEM y HAe/IOBMMA MCTPAXMBAHOTI IOAPYYja KOju
HICY IIOKPMBEHM JIMHUjCKVM TPaHCEKTOM (IPUOMIDKHO
30% mcTpaxkuBaHOr MOfipyYja). Bpcre cy nopepeHe Ha pe-
LIeHTHe, OHe Koje Cy 3abenexxeHe HakoH 2000. ronuHe, 11 Ha
UCTOPUjCKe, 3abeiekeHe y paHujeM nepuony. [lopen Tora,
IpUKasaHy cy u cTarycu Bpcra y Ipumory Ilpasuianka o
HpoIIallerby U 3alUTUTY cTporo 3amtihenux u samrruhe-
HIUX JMBJBMX BpCTa OM/baKa, >KMBOTUIbA U IbyBa (,CIryx-
6enn racHuk Penmy6muke Cp6buje”, 6p. 5/2010, 47/2011,
32/2016, 98/2016) u y HupextuBu o nrunaMa Espormcke
yuuje (Directive 2009/147/EC). Taxobe cy npuxasann u
CTaTyCK yIpOXKEHOCTH BpcTa npeMa llpBenoj kmwusn day-
He Cp6uyje III - ITrune (Pagymuh u cap., 2018) u I]peenoj
muctr Mebynaponne yHuje 3a samrury npupope (IUCN,
2024). 3a uspauyHaBame MOBPIIVHE VCTPaKUBAHOT IIOJ-
pydYja u 3a uspagy Kaprorpadckor npukasa kopumher je
nporpam Q-GIS (QGIS.org, 2025).

PE3VJITATU U IUCKYCUJA

YKyIIHO je, y3 mUTepaTypHe HofaTke, 3abenexeno 240
Bpcra nrnna (Tabena 1). PerjeHTHMM BpcTama ce MOXKe
cMmarpaTty 216, pelleHTHUM M MCTOPUjcKUM 166, oK ce
UCK/bYYMBO MCTOPUjCKMM BpCTaMa MOTy cMmaTparu 22
(Csornai, 1958; Antal et al., 1971; TapoBHuxos, 1988; Ta-
POBHYKOB I cap., 2008; Grbac i Kralj, 2008). ¥ Toxy ncrpa-
XKMBamba Off CTPaHe ayTopa OBOr paja 3abenexxeHo je 211
BpcTa, ABe BpcTe (KparkokpyHu mysuh Certhia familiaris
u norouHa wmcka Motacilla cinerea) cy 3abenexene of
cTpaHe Apyrux opuuromora (Mérd i sar., 2011; IlThubasx,
voca viva), a Tpu (upHa popga Ciconia nigra, ocudap Pernis
apivorus v 3mMujap Circaetus gallicus) mpexo mporpama te-
nemerpuje (Movebank.org, 2018; Suomen Lajitietokeskus,
2018; Satellitetracking.eu, 2018).

for one minute, with one-minute listening intervals after
each playback. During the early autumn migration, verti-
cal ornithological nets were used for marking and track-
ing the migration of songbirds. Three nets with a total
length of 36 m were used. In addition to the methodically
collected data, incidental, that is, opportunistic data from
the field were also included in the paper. Data were also
collected from the bibliographical sources and from the
bird collection catalogues of the Natural History Museum
in Zagreb (Grbac & Kralj, 2008). The first mention of cer-
tain species in the text included the scientific names writ-
ten alongside the common name.

The species recorded during the research were divided
into three groups: non-breeders, peripheral breeders (spe-
cies for which the Canal is a regular feeding area), and breed-
ers. The breeding birds of the study area, according to the
methodology of the European Breeding Bird Atlas (EBBA2),
were grouped as possible, probable and confirmed breeders
(European Bird Census Council, 2015). Species recorded
fewer than 10 times during the research period were con-
sidered rare. The size of the breeding population for most
species was obtained by expert assessment. In other words,
the collected data on the number of territorial individuals
were extrapolated to the area of suitable habitat in parts of
the study area not covered by the line transect (approxi-
mately 30% of the study area). The species were divided into
recent, those recorded after 2000, and historical, recorded in
an earlier period. In addition, the status of the species was
also shown in the Appendix to the Rulebook on the Proc-
lamation and Protection of Strictly Protected and Protected
Wild Species of Plants, Animals and Fungi (,,Cryxx6exn
mracHuK Penry6muke Cp6uje”, 6p. 5/2010, 47/2011, 32/2016,
98/2016) and in the European Union Birds Directive (Direc-
tive 2009/147/EC). The threat statuses of the species accord-
ing to the Red Book of Fauna of Serbia III - Birds (Paguimh
et al., 2018) and the Red List of the International Union for
Conservation of Nature (IUCN, 2024) were also presented.
The Q-GIS software (QGIS.org, 2025) was used to calculate
the dimensions of the study area and for producing the car-
tographic representation.

RESULTS AND DISCUSSION

A total of 240 bird species were recorded, including
the ones found in the data from bibliographical references
(Table 1). 216 species might be considered recent, whereas
166 are considered both recent and historical, and as
exclusively historical species are considered 22 of them
(Csornai, 1958; Antal et al., 1971; TapoBHukos, 1988; I'a-
poBHUKOB et al., 2008; Grbac & Kralj, 2008). During the
research, the author of this paper recorded as many as
211 species, whereas two species (Eurasian Tree-Creeper
Certhia familiaris and Grey Wagtail Motacilla cinerea) were
recorded by other ornithologists (Mér6 et al., 2011; IThu-
6aH, voca viva), and three species (Black Stork Ciconia
nigra, European honey buzzard Pernis apivorus and
Short-Toed Snake Eagle Circaetus gallicus) via telemetrics
program (Movebank.org, 2018; Satellitetracking.eu, 2018;
Suomen Lajitietokeskus, 2018).




Pagucnas Mupuh

Op peructpoBanux Bpcta 32 cy saumruhene, a 206 je
cTporo 3amruheHo npema IIpaBuIHUKY O Iporaliemsy
M 3aUTUTY CTporo 3amrnhennx u 3amrnheHnx JuBbUX
BpcTa (,Cnyxbenn rmacHuk Pemy6nmxe Cpbuje”, 6p.
5/2010, 47/2011, 32/2016, 98/2016). 3abenexxeno je 58
BpcTa u3 Llpene kwure payne Cpouje III - nrure, xoje
ce HaBofe Kao rHesmapuna CpOuje, of KOjux Cy feBeT
THe3Jlapulie OBOT IIOAPYY)ja, ZOK ce 38 BOAM Kao HeTHe3/ja-
puua Cpb6uje (Paguumh u cap., 2018). Ha Llpsenoj nuc-
i MebyHapopHe yHuje 3a samruty npupope (IUCN) ce
Hajase 24 BpCTe, Off KOjMX Ce TPY MOTY CMaTpaTy THe3/ja-
punama (Cnuxka 2). YKynHo 72 BpcTe ce Hajlasde y AHEKCy
I IupexTuBe 0 3alITUTK OUB/BUX NTULA EBporncke YHuje
(Directive 2009/147/EC). Ha oBom mopapyyjy ce Hanmasu
" 3HauajaH yzeo (=50 %) ruesmehux momymanuja BpcTa
ITUIIa KOje CY JOIpMHese Ipornameny MehyHapomHo
3HAYajHOr MOApYYja 3a mrule ,,Pubmak beuej”: vampu-
ua (Ixobrychus minutus), o6uann uspunh (Locustella
luscinioides) nu mogpoBospKa (Cyanecula svecica) (BirdLife
International, 2019).

YKONMKO yHOpeAMMO AMBEp3UTeT NITHLAa Bemmkor
6aykor KaHaja ca 3amTUheHUM MOApPYyYjUMa CINYHOT
CTaHMIITA, OH Ce Haja3y opMax msa Ilpenena musyset-
Hux opnuka ,lloramumje” u CrenujamHor pesepsara
npupone ,llapcka 6apa” (Tymakos., 2013; Hypeko-
Buh-Temnh n cap., 2008), a ucnpen CPII ,,Crano Ko-
moBo’, ITapka npupope ,Jerpuuka’, CPII ,,Okam 6apa”
(ITaBkoB, 1999; KosaueB u Bommak, 2012; Kuexxesnh
n Cy6orun, 2023). I'HesgapumaMa moppydja ce cMma-
Tpa 79 BpcTa, of 4era cy 5 moryhe, 22 BepoBarHe, a 52
norBphene ruesgapuie. OBo MecTo, Kao XpaHUOEHO
nogpydje TokoM ruespeher mepnopa, peoOBHO KOPUCTU
17 BpcTa Koje Cy THe3zappule OKOMHuX nogpydja. To
Cy, IPeBAaCXOHO, KOTIOHMjaIHe THe3fapuie ca pubma-
Ka ,,bedej”, momyT >xxyre yamme (Ardeola ralloides), raxa
(Nycticorax nycticorax), upHe uurpe (Chlidonias niger),
amu ¥ rpabpuBuie nonyT Oemopenana (Haliaeetus
albicilla) u crenckor coxona (Falco cherrug).

Of the recorded species, 32 are protected, and 206 are
strictly protected according to the Rulebook on the Procla-
mation and Protection of Strictly Protected and Protected
Wild Species (,Crnyx6enn rmacuuk Peny6mike Cpbuje”,
6p. 5/2010, 47/2011, 32/2016, 98/2016). Fifty-eight (58)
species from the Red Book of Fauna of Serbia III - Birds,
which were listed as breeding species of Serbia, have also
been recorded. Of these, nine (9) are breeding species of
this area, while 38 are recorded as non-breeding species
of Serbia (Papgumuh et al., 2018). Twenty-four (24) spe-
cies are listed in the IUCN Red List, of which three can
be considered breeding birds (Figure 2). A total of 72 spe-
cies are included in Annex I of the European Unions Wild
Bird Protection Directive (Directive 2009/147/EC). The
area also contains a significant proportion (=50%) of the
breeding populations of bird species that contributed to
the designation of the Internationally Important Bird Area
“Becej Fishponds™ Little Bittern (Ixobrychus minutus),
Savi’s Warbler (Locustella luscinioides) and Bluethroat (Cy-
anecula svecica) (BirdLife International, 2019).

If we compare the bird diversity of the Great Backa
Canal with that of protected areas of a similar habitat, it
ranks just behind the Outstanding Natural Landscape
“Potamisje” and Special Nature Reserve “Carska Bara”
(Tynaxos, 2013; Hypexosuh-Temmh et al, 2008), and
ahead of the SNR “Slano Kopovo’, Nature Park “Jegricka’,
and the SNR “Okanj Bara” (ITaBkos, 1999; KoBauen &
Bommak, 2012; Kuexxebuh & Cy6otun, 2023). The area
is considered a breeding ground for 79 species, of which
5 are possible breeding birds, 22 are probable, and 52 are
confirmed breeding birds. This site is regularly used as a
feeding area during the breeding season by 17 species of
breeding birds in the surrounding areas. These are pri-
marily colonial breeding birds from the “Bece;j” fishponds,
such as Squacco Heron (Ardeola ralloides), Black-crowned
Night-heron (Nycticorax nycticorax), Black Tern (Chlido-
nias niger), but also birds of prey, such as White-Tailed Ea-
gle (Haliaeetus albicilla) and Saker Falcon (Falco cherrug).

Cnuka 2. Bpoj Bpcra 1o kareropujama yrposxeHoctu ca Ilpsene nucre nruia Cpbuje: A — rHeszaputie, b — Hernesgapuiie

Figure 2. Number of bird species from the Red List of Birds of Serbia according to threat categories: A - breeding birds, b - non-breeding birds
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Jlerenpma: NT - ckopo yrposkena, VU - pamnsa, EN - yrpoxena, CR - kpajie yrpokena, RE - pernonamsno nsympia
Legend: NT - Near Threatened, VU - Vulnerable, EN - Endangered, CR - Critically Endangered, RE - Regionally Extinct




Iinuye Benuxoi daukoi kanana og CpSodpana go baukoi Ipaguwiitia

OBo nofipyyje 3Ha4ajHO je 1 Kao yCITyTHO OAMOPUIITE
Ha ceobu Bpcrama nomyrt pubormaBe martke (Aythya
ferina), narke upHke (Aythya nyroca) (Miri¢, 2013) u 6e-
no6pxe uurpe (Chlidonias hybrida). 3nadaj oBor npocropa
ce oIJIefia M Y TOMe IITO Y leMy 3uMyje oko 11% sumyjyhe
nomynanuje narke pymwpamuie (Bucephala clangula),
oko 5% sumyjyhe momynanuje mucke (Fulica atra) u oko
6% sumyjyhe momymanuje manor Bpanua (Microcarbo
pygmaeus) y Cp6uju (S¢iban et al., 2011).

YkynHo 68 BpcTa crajia y peTkocTi. AKo ToM 6pojy
JojaMo 22 BPCTe M3 MCK/BYYMBO MCTOPUjCKUX M3BOPA,
nmpousmiasn fa ce penosHo 6enexxn 150 Bpcra. Op BpcTa
U3 MCTOPUjCKMX M3BOpa Bpexyu uctahm mpucycrso caja
PETMOHAIHO M3YMP/IMX THE3[apulia IOMYT Maje [POoIlbe
(Tetrax tetrax), xynpasor Hecuta (Pelecanus crispus) u
pyxmuacror Hecuta (Pelecanus onocrotalus). Takobe,
IpeMa HaBOAVIMA JIOK/THOT CTAHOBHUIITBA, CpefuHoM 20.
BeKa Ha OKOJIHVM IIOJ/bJIMa Cy Ce THe3[WIe U Cajja Kpajibe
yrpoxeHe BpcTe HoIyT Benuke paporwse (Otis tarda)
(ITapoxanun, voca viva).

HeomxozHo je HaBecTH ¥ mocTojame yrpoxanajyhux
YMHNUIANA 110 [ITHUIEe Ha OBOM Ipocropy. Of dnmHmmana
KOj! JUPEKTHO yTPOXKaBajy NTHIlEe U3Bajajy ce He3aKo-
HIIT, Q11 U 3aKOHUT JIOB, jep IOpEJ TOra LITO JUPEKTHO
CTpajajy, NTHUIle ce TOKOM JIOBA IUIAllle M TEPajy ca CU-
rypaux ceparuinra. OBaj BUJ y3HEMUPaBamka Y 3UMCKUM
MeceIuMa, Kajj je ITHUIjaMa TEIIKO Aa Hajlase XpaHy 1 Kaj
je moTpeOHO Jja 4yBajy eHeprujy 300r HUCKUX TeMIlepa-
Typa, Moke 6uTy ory6an (Madsen, 2008). [ToctaBmpame
pubapckmux Mpexa, MHauye HEe3aKOHMTA aKTMBHOCT Ha
KaHAJICKOj MPEXI, y BEJIKOj Mepy yIPOXKaBa IITHIIE PO-
Hwmnne (Marchowski, 2022). IIpema HaBogMMa pu6ody-
Bapcke ciyxbe, aly 1 caMux prbOOKpaaniia, y Mpexxama
cy Oemexxenn: pubormaBa Iarka, IaTka LpHKaA, JIMCKA,
mamu rwypay (Tachybaptus ruficollis) u hybactu rmy-
pau (Podiceps cristatus), Benuxu BpaHai, (Phalacrocorax
carbo) v Manu BpaHal. VIHAVPEKTHO yrpo)kaBame ce Or-
Nefa, IPUMApPHO, Y YHUIITABAKY CTAHUIITA, HAPOIUTO
y ceur crabana (gpBokpaba), CUCTEMAaTCKOM yK/Iambalby
npuobajHe Bereranuje, IpeopaBarmy TPABHIUX ITOBPIIN-
Ha U cra/puBary Tpcke. Cra/buBarbe je HAPOUUTO OIIac-
HO TOKOM MAapTa, y NpUIOr YeMy Mje YMHeHNUIa fa Cy
taj 3abenexxeHy crnajbeHn nonosm dasana (Phasianus
colchicus) n rnyBape (Anas platyrhynchos). Ha Buie mec-
Ta je 3a0e/Ie)XKeHO 11 HaCuIIama IprnobaaHe MOYBapHE Be-
reranuje. Hexe off M3MeHa Ha CTAHNUIITY MOTY IIO3UTUBHO
ma yTudy Ha came nrute. To ce gecumo 2017. xaja je Bo-
monpuBpenHo npexnysehe namypaBano feo Toka nsmeby
Cp6o6pana u Typuje. Ha Tom MecTy cy HacTana ocTpBIa
My/ba Ha KOjuMa Cy ce THe3puIe cabpapka (Recurvirostra
avosetta), Bnacremuua (Himantopus himantopus) u xanap
cnenuh (Charadrius dubius). HakoH 1To cy oBa ocTpBIia
obpaciia BereTarjoM, IOMeHyTe BPCTe BiIlle HUCY 3abe-
nexxere Ha rHeXXDemy. Vako je 3araheme ormaganm Bopa-
Ma M3 MH/IYCTPUjCKUX ITOCTPOjerha 3HATHO OIAsIo y IPBOj
neneHMju 21. Beka, CTame BOJie U Jla/be HUje TOBOJBHO.
XeMMjCcKM Ipenapary KOjyi ce KOPUCTE y MO/bONIPUBPeE-
I, a HApOYUTO BellTayka hybpusa, ciuBajy ce y KaHan

The area is also important as a stopover for species
such as Common Pochard (Aythya ferina), Ferruginous
Duck (Aythya nyroca) (Miri¢, 2013) and Whiskered Tern
(Chlidonias hybrida). The importance of this area is also
reflected in the fact that it hosts around 11% of the win-
tering population of the Common Goldeneye (Bucephala
clangula), around 5% of the wintering population of Eura-
sian Coot (Fulica atra), and around 6% of the wintering
population of Pygmy Cormorant (Microcarbo pygmaeus)
in Serbia (S¢iban et al., 2011).

A total of 68 species are considered rare. If we add 22
species from exclusively historical sources to this number,
it follows that 150 species are regularly recorded. Of the
species from historical sources, the presence of now re-
gionally extinct breeding birds, such as the Little Bustard
(Tetrax tetrax), the Dalmatian Pelican (Pelecanus crispus)
and the Great White Pelican (Pelecanus onocrotalus) is
noteworthy. Furthermore, according to local accounts, in
the mid-20™ century, now critically endangered species,
such as the Great Bustard (Otis tarda), have also nested in
the surrounding fields (ITapoxanus, voca viva).

The existence of threatening factors for birds in this
area should also be mentioned. Among the factors that di-
rectly threaten birds are illegal, as well as legal, hunting,
because in addition to being directly harmed, the birds
are frightened during the hunt and driven away from safe
roosting places. This form of disturbance during the win-
ter months, when birds struggle to find food and need to
accumulate energy due to low temperatures, can be fatal
(Madsen, 2008). The setting of gillnets, an otherwise illegal
activity on the Canal network, poses a significant threat to
aquatic diving birds (Marchowski, 2022). According to the
fisheries patrol service, and the poachers themselves, the
nets had caught: Common Pochard, Ferruginous Duck,
Eurasian Coot, Little Grebe (Tachybaptus ruficollis) and
Great Crested Grebe (Podiceps cristatus), Great Cormorant
(Phalacrocorax carbo) and Pygmy Cormorant. Indirect
threats primarily consist of habitat destruction, particularly
the felling of trees (illegal logging), the systematic removal
of riparian vegetation, the ploughing of grasslands, and the
burning of reeds. Burning is particularly dangerous during
March, a fact supported by the burning of Common Pheas-
ant (Phasianus colchicus) and Mallard (Anas platyrhynchos)
nests recorded at that time. The deliberate filling of ripari-
an marsh vegetation with depositing material has also been
recorded in several locations. Some of the changes to the
habitat can have a positive effect on the birds themselves.
This happened in 2017 when the public water management
company was dredging a section of the Canal between Sr-
bobran and Turija. At that location, mud islands were cre-
ated on which the Pied Avocet (Recurvirostra avosetta),
Black-winged Stilt (Himantopus himantopus) and Little
Ringed Plover (Charadrius dubius) nested. After these is-
lets were overgrown with vegetation, the aforementioned
species were no longer recorded nesting there. Although
pollution due to wastewater from industrial plants has de-
creased significantly in the first decade of the 21* century,
the water quality remains unfavourable. Agrochemicals,
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u okonHe Boge. OBO JOBOAM [0 LjBeTama LnjaHobaKTe-
pMja, a HAKOH LITO IIpeHaMHOXeHe 6akTepuje yhy y ce-
KyH/JapHI MeTabo0/M3aM, JO/Iasy 10 UCITYIITaba LJjaHO-
TOKCHHA. IIpUCyCcTBO OBUX M3y3€THO HOTEHTHMX OTPOBA
HeCelmeKTVMBHO yOuja >kusu ceT y Boam (Simeunovié et
al., 2005; Svircev et al., 2016).

3AK/bYYAK

Benmuky 6auky KaHa/l IIpeAcTaB/ba MECTO Ca BUCO-
KIM JiuBep3nTeToM opHUTO(dayHe. Ha oBoM mozmpyyjy je
3abenexxena 91 Bpcra ca Llpsene /micre nruma Cpbuje un
rnobanue IpBene nucre yrpoxenux spcra (IUCN). 3a
MHOTe yrpoxKeHe 1 3amTrheHe BpcTe KaHaJ IpefcTaB/ba
6I/ITHO THE3QV/INIITE, MUTPATOPHY CTaHMIY M 3MMOBa-
muurre. Oppehene BpcTe €y AMPEKTHO yrpoXkeHe 3aKo-
HUTVUM M1 HE3AKOHUTUM JIOBOM, KaO I OPYIVIM JbyICKUM
akTrBHOCTHMA. Takobhe, camo craHumrTe je Mo cebu yrpo-
JKEHO YHUIITaBambEeM BereTaque " OPYIM aKTVUBHOCTU-
Ma. 3aK/by4aK OBOT paja je Ja je MOTpeOHO YCIOCTaBUTH
samrtrheHo mpupopHO K06PO Kako 6u ce cadyBaje mpu-
pofHe BPETHOCTU KOje 1 Jla/be IOCTOje Ha OBOM IIPOCTO-
py. Bpenu HarmoMenyTH fa 61 ce mporaniemeM KaHala 3a
samrrnheno npuponHo [o6po ocTBapmIa Beda usMeby nsa
nocrojeha mapka npupoge — bemancke 6ape u Crape Tuce
kopt Bucepror octpsa (Jo6pernh n Crojmuh, 2011; IMun
u cap., 2012). JlogaTHO, Heo KaHaya yIasu y cactas Mehy-
HAPOJHO 3HAYAJHOT TOAPYydYja 3a mruie ,Pubmax Beuej”
Kaxko oBo mopgpyuje ynasu y cactas exonouke mpexe Cp-
6uje, n kaxo je mo Ypenbu o exomomkoj mpexu (,Caysx6e-
H rmacHuK Penry6nke Cp6uje”, 6p. 102/2010) HeomrxogHO
cripoBobheme MponucaHNX Mepa 3alliTUTE pajiyl OdyBarba
610sI0IIKEe PA3HOBPCHOCTH, IIOKpETame IIPaBHE 3ALITHTE
Bennkor 68.‘{KOI‘ KaHajIa IMa U IIpaBHU 11 HAY9YHM OCHOB.

Tabema 1. [Tpnka3s 3abe/e>keHNX BPCTa HA UCTPAKUBAHOM MOAPYIjy

Table 1. List of Recorded Species in the Study Area

particularly artificial fertilisers, run off into the Canal and
surrounding waters. This leads to a bloom of cyanobacte-
ria, and after the overgrown bacteria enter secondary me-
tabolism, cyanotoxins are released. The presence of these
extremely potent toxins indiscriminately kills aquatic life
(Simeunovic et al., 2005; Svircev et al., 2016).

CONCLUSION

The Great Backa Canal is an area of high ornithological
diversity. 91 species from the Red List of Birds of Serbia
and the TUCN Red List of Threatened Species have been
recorded in this area. For many endangered and protected
species, the Canal represents a vital nesting site, migratory
stopover and wintering ground. Certain species are di-
rectly threatened by both legal and illegal hunting, as well
as other human activities. Furthermore, the habitat itself
is threatened by the destruction of vegetation and other
activities. The conclusion of this paper is that a protected
natural area should be designated in order to preserve the
natural values that still exist in the area. It is worth noting
that the designation of the Canal as a protected natural area
would establish a link between two existing Nature Parks -
Beljanska Bara and Stara Tisa at Biserno Island (Serb. Stara
Tisa kod Bisernog ostrva) (JJo6pernh & Crojunh, 2011;
ITun et al., 2012). Moreover, a part of the Canal is included
in the Internationally Important Bird Area “Becej Fish-
ponds”. As this area is part of the Ecological Network of
Serbia, and as the implementation of the prescribed protec-
tive measures to preserve biodiversity is necessary accord-
ing to the Decree on the Ecological Network (,,Cry>x6ern
rnacHyk Perry6nuke Cp6uje”, 6p. 102/2010), the initiation
of legal protection for the Great Backa Canal has both legal
and scientific grounds.

EIEI);)/ Hayunn nasus / Latin name I I 11 v v VI VII VIII
1 Coturnix coturnix CB 9-15 22 (14.8.2014.) P LC VU LC 1B
2 Phasianus colchicus CB 20 - 35 17 (23.11.2016.) P NA NA LC IITA
3 Perdix perdix CB 1-2 12 (4.11.2017.) P VU NA LC JIVN
4 Cygnus olor CB 3-5 95 (5.1.2016.) P NA LC LC 1B
5 Cygnus cygnus R / 1(14.2.2017.) Sp / EN LC I
6 Branta ruficollis R / 3(5.11.2014.) SP / CR VU I
7 Anser anser NB / 186 (3.2.2014.) SP NT LC LC 1A
8 Anser fabalis R / 7(18.1.2014.) / CR LC 1A
9 Anser albifrons NB / 3033 (14.1.2017.) / LC LC 111B
10 Anser erythropus H / 1(28.2.1943.)* Sp / CR A48 I
11 Clangula hyemalis R / 2(10.12.2016.) Sp / NA VU 11B
12 Somateria mollissima H / 1(13.11.1944.)* SP / NA NT 1IB
13 Melanitta fusca H / 1(17.12.1943.)* SP / CR VU 1IB
14 Melanitta nigra R / 1(28.2.2018.) SP / NA LC 1IB
15 Bucephala clangula NB / 265 (8.1.2013.) Sp / VU LC 1B
16 Mergellus albellus NB / 20 (14.2.2017.) SP / EN LC I
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bp./

No Hayynu nasus / Latin name I II 111 v \% VI VII VIII
17 Mergus merganser R / 2(10.10.2014.) SP VU NT LC 1B
18 Mergus serrator R / 1(6.2.2016.) SP / NA LC 1IB
19 Tadorna tadorna R / 24 (20.2.2014.) SP NA NA LC

20 Tadorna ferruginea R / 1(3.12.2013.) SP / NA LC I
21 Netta rufina R / 1(27.12.2014.) Sp NA NA LC 1IB
22 Aythya ferina CB 3-6 472 (8.3.2015.) P LC LC VU 1A
23 Aythya nyroca PrB 1-4 310(12.10.2013.) SP LC LC NT I
24 Aythya fuligula PB 0-1 80 (10.12.2016.) SP EN LC LC 1A
25 Aythya marila R / 5(26.12.2013.) SP / EN LC 1B
26 Spatula querquedula NB / 34 (14.3.2014.) P EN DD LC IIA
27 Spatula clypeata NB / 36 (6.4.2015.) SP A48 LC LC ITA
28 Mareca strepera NB / 15(26.12.2013.) SP NT LC LC JIVN
29 Mareca penelope NB / 112 (4.11.2016.) P / LC LC 1B
30 Anas platyrhynchos CB 50 - 80 2372 (5.1.2016.) LC LC LC IIA
31 Anas acuta NB / 17 (14.2.2017.) SP NA LC LC 1A
32 Anas crecca NB / 283 (26.12.2013.) P CR LC LC I11B
33 Tachybaptus ruficollis CB 12-18 98 (4.10.2016.) Sp LC LC LC

34 Podiceps grisegena PB 0-1 2(6.5.2014.) Sp NA NA LC

35 Podiceps cristatus CB 40 - 60 80 (27.3.2017.) SP LC LC LC

36 Podiceps auritus R / 1(17.12.2015.) SP / NA A%8) I
37 Podiceps nigricollis NB / 9(4.11.2017.) SP VU VU LC

38 Columba livia f. domestica CB 900-1100 1400 (25.10.2016.) / NA NA /

39 Columba oenas R / 5(28.2.2018.) SP NT LC LC 1IB
40 Columba palumbus CB 20 - 28 210 (10.10.2013.) P LC LC LC II1A
41 Streptopelia turtur NB / 16 (2.9.2015.) VU VU VU 11B
42 Streptopelia decaocto CB 150 - 200 240 (20.3.2014.) LC LC LC 1B
43 Caprimulgus europaeus H / 1(10.5.1936.)* Sp LC DD LC I
44 Apus apus L / 80 (15.6.2017.) SP LC LC LC

45 Cuculus canorus CB 50 - 80 18 (13.5.2015.) SP LC LC LC

46 Rallus aquaticus PrB 20-30 26 (10.10.2013.) SP LC LC LC 1B
47 Zapornia parva PrB 6-9 4(13.4.2014.) SP NT DD LC I
48 Gallinula chloropus CB 240 - 300 87 (17.4.2016.) LC LC LC 1IB
49 Fulica atra CB 150 - 210 1878 (27.9.2015.) LC LC LC 111B
50 Grus grus NB / 1465 (23.12.2015.) SP RE LC LC 1
51 Tetrax tetrax H / 1 (xx.xx.1951.)% SP RE NA NT I
52 Otis tarda H / 1(16.1.1942.)* SP CR NA VU I
53 Gavia stellata NB / 2 (16.1.2015.) SP / EN LC I
54 Gavia arctica NB / 6(2.11.2017.) SP / VU LC I
55 Ciconia nigra R / 1 (xx.xx.2015.)* SP NT NT LC I
56 Ciconia ciconia L / 6(17.4.2016.) SP LC LC LC I
57 Platalea leucorodia L / 7 (20.5.2017.) SP NT VU LC I
58 Plegadis falcinellus H / 2(9.5.1943.)* Sp CR EN LC I
59 Botaurus stellaris PrB 9-12 3(25.10.2015.) SP NT VU LC 1
60 Ixobrychus minutus CB 70 - 110 19 (4.7.2015.) SP LC LC LC 1
61 Nycticorax nycticorax L / 26 (17.4.2016.) SP LC LC LC I
62 Ardeola ralloides L / 95 (2.8.2016.) SP LC LC LC I
63 Ardea cinerea L / 32(16.1.2015.) P LC LC LC

64 Ardea purpurea L / 14 (21.4.2013.) SP VU LC LC I
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BI\I;;)/ Hayunn nasus / Latin name I 11 III v v VI VII VIII
65 Ardea alba L / 88 (10.10.2014.) SP LC LC LC I
66 Egretta garzetta L / 13 (17.4.2016.) SP LC LC LC I
67 Pelecanus crispus H / 1 (xx.xx.1951.)* SP RE NA NT I
68 Pelecanus onocrotalus H / 1 (xx.10.1953.)* SP RE NA LC I
69 Microcarbo pygmaeus L / 736 (10.12.2016.) Sp LC LC LC I
70 Phalacrocorax carbo L / 562 (4.10.2016.) P LC LC LC
71 Burhinus oedicnemus R / 1(27.2.2017.) SP CR DD LC I
72 Recurvirostra avosetta PrB 0-2 6(30.4.2017.) SP EN NT LC 1
73 Himantopus himantopus CB 0-4 14 (30.4.2017.) SP NT NT LC I
74 Pluvialis apricaria R / 4(28.11.2017.) SP / NT LC I
75 Charadrius hiaticula R / 1(20.5.2017.) SP / NT LC
76 Charadrius dubius PrB 0-1 6(30.4.2017.) SP LC LC LC
77 Vanellus vanellus CB 8-14 1020 (05.11.2013.) SP LC LC NT 1IB
78 Numenius phaeopus R / 8(9.4.2014.) Sp / LC LC B
79 Numenius arquata R / 7(12.10.2013.) SP NA LC NT 1IB
80 Limosa limosa R / 2(27.3.2014.) SP CR VU NT 1IB
81 Arenaria interpres / 1(20.5.2017.) SP / CR LC
82 Calidris pugnax NB / 101 (30.4.2017.) Sp / LC LC I
83 Calidris temminckii R / 3(30.4.2017.) SP / VU LC
84 Calidris alpina R / 1(25.10.2013.) SP / LC LC
85 Calidris minuta H / 1(16.4.1938.)* SP / NT LC
86 Scolopax rusticola R / 1(17.10.2013.) SP LC LC LC ITA
87 Gallinago media H / 1(29.4.1938.) SP / NA NT I
88 Gallinago gallinago NB / 11 (6.4.2015.) SP EN LC LC A
89 Actitis hypoleucos NB / 16 (28.7.2012.) SP NT LC LC
90 Tringa ochropus NB / 28 (21.4.2013.) SP / LC LC
91 Tringa erythropus R / 2(30.4.2017.) SP / LC LC 1B
92 Tringa nebularia R / 3(21.4.2013.) SP / LC LC 11B
93 Tringa totanus R / 38(7.3.2018.) SP VU LC LC IIB
94 Tringa glareola NB / 19 (21.4.2013.) SP / LC LC I
95 Tringa stagnatilis H / 1(21.8.1943.)* Sp RE VU LC
96 Hydrocoloeus minutus R / 6(6.5.2017.) SP / EN LC I
97 Chroicocephalus ridibundus L / 1844 (31.10.2015.) P LC LC LC 1IB
98 Larus ichthyaetus R / 1(17.4.2016.) / / NA LC
99 Larus melanocephalus R / 1(13.4.2014.) Sp EN NA LC I
100 Larus canus NB / 6(10.12.2016.) P / LC LC 11B
101 Larus fuscus R / 2(10.4.2014.) SP / NA LC 1B
102 Larus michahellis NB / 220 (14.4.2014.) RE LC LC
103 Larus cachinnans NB / 366 (7.12.2017.) P / LC LC 1IB
104 Sternula albifrons R / 1(26.05.2012.) SP EN NA LC I
105 Hydroprogne caspia / 2(10.10.2013.) SP / A48 LC I
106 Chlidonias hybrida L / 322 (6.5.2014.) SP LC LC LC I
107 Chlidonias leucopterus NB / 7(6.5.2014.) SP CR VU LC
108 Chlidonias niger / 41 (6.5.2014.) SP CR LC LC I
109 Sterna hirundo / 5(10.4.2014.) SP VU NT LC I
110 Tyto alba CB 2-5 2(5.4.2013.) SP LC DD LC
111 Athene noctua CB 8-12 4(5.4.2013.) SP LC NA LC
112 Otus scops H / 1 (4.5.1946.)* SP LC LC LC
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No Hayunnu nasus / Latin name I II 111 v \% VI VII VIII
113 Asio otus CB 15-20 5(9.4.2014.) SP LC LC LC

114 Asio flammeus R / 3(10.12.2014.) SP EN VU LC I
115 Strix aluco H / 1(27.12.1940.)* SP LC NA LC

116 Pandion haliaetus R / 2(4.4.2015.) SP RE VU LC 1
117 Pernis apivorus R / 1(10.5.2012.)* SP LC LC LC I
118 Circaetus gallicus R / 1(3.10.2017.)* SP NT VU LC 1
119 Clanga pomarina H / 1 (xx.xx.1959.)* SP CR VU LC I
120 Clanga clanga R / 1(14.2.2017.) Sp / CR A48 I
121 Aquila heliaca R / 4(8.3.2015.) SP CR EN VU I
122 Circus aeruginosus CB 3-5 13 (29.11.2015.) SP NT LC LC 1
123 Circus cyaneus NB / 3(8.11.2015.) SP / VU LC 1
124 Circus macrourus R / 1(10.4.2014.) SP / NA NT 1
125 Circus pygargus NB / 4(21.4.2013.) SP VU A\4Y) LC I
126 Accipiter brevipes H / 1(5.9.1937.)* SP EN NA LC I
127 Accipiter nisus PB 0-2 8(31.10.2015.) SP LC LC LC

128 Accipiter gentilis R / 1(7.11.2013.) P VU LC LC

129 Haliaeetus albicilla NB / 3(8.3.2015.) SP NT NT LC I
130 Milvus milvus H / 1(20.11.1935.)* SP CR NA NT I
131 Milvus migrans H / 1(20.3.1930.)* SP EN VU LC I
132 Buteo lagopus R / 2(3.2.2014.) Sp / EN LC

133 Buteo buteo CB 0-1 56 (29.11.2015.) SP LC LC LC

134 Buteo rufinus R / 1(7.11.2013.) SP NA VU LC I
135 Upupa epops CB 3-5 2(16.4.2016.) P | LCc | Ic | IC

136 Merops apiaster PrB 0-5 23(18.8.2016.) SP LC LC LC

137 Coracias garrulus R / 1(2.5.2015) SP NT NT LC I
138 Alcedo atthis CB 3-6 8 (4.11.2016.) SpP LC LC LC I
139 Jynx torquilla R / 1(6.4.2013.) SP LC LC LC

140 Picus viridis R / 1(5.10.2013.) Sp LC NA LC

141 Dryobates minor R / 1(13.8.2013.) SP LC NA LC

142 Dendrocopos syriacus CB 9-12 6(26.3.2017.) SP LC NA LC I
143 Dendrocopos major NB / 8(20.1.2016.) SP LC NA LC

144 Falco naumanni H / 1(4.9.1938.)* SP NA NA LC I
145 Falco tinnunculus CB 2-4 7 (27.3.2017.) SP LC LC LC

146 Falco vespertinus R / 1(20.4.2013.) SP VU NT NT I
147 Falco columbarius R / 3(31.10.2015.) SP / NT LC I
148 Falco subbuteo PrB 1-2 1(2.8.2016.) SP LC LC LC

149 Falco cherrug L / 2(10.10.2013.) SP EN EN EN I
150 Falco peregrinus NB / 2(10.12.2014.) SP EN EN LC I
151 Lanius collurio PrB 4-7 12 (6.5.2014.) SP LC LC LC I
152 Lanius excubitor NB / 1(17.11.2014.) SP / LC LC

153 Lanius minor PrB 0-1 3(13.8.2014.) SP LC LC LC I
154 Oriolus oriolus CB 10 - 15 5(16.6.2015.) SP LC LC LC

155 Garrulus glandarius NB / 79 (10.10.2014.) P LC LC LC 1B
156 Pica pica CB 30 -45 52 (4.11.2016.) P LC NA LC IIB
157 Corvus monedula CB 3-5 54 (24.12.2016.) P LC LC LC 1IB
158 Corvus frugilegus L / 290 (20.1.2017.) P LC LC LC 1B
159 Corvus corone CB 15-25 44 (5.10.2013.) P LC NA LC 1IB
160 Corvus corax R / 4(14.2.2017.) P LC NA LC
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161 Bombycilla garrulus H / 2(25.3.1944.)* Sp / NA LC

162 Poecile palustris R / 1(4.1.2015.) SP LC LC LC

163 Periparus ater R / 4(16.10.2014.) SP LC LC LC

164 Parus major CB 12-20 183 (10.10.2014.) SP LC LC LC

165 Cyanistes caeruleus PB 1-3 789 (10.10.2014.) Sp LC LC LC

166 Remiz pendulinus CB 20 - 30 88(10.10.2013.) SP LC LC LC

167 Riparia riparia CB 0-120 250 (14.7.2012.) Sp LC LC LC

168 Hirundo rustica CB 25 - 45 220 (8.10.2013.) SP LC LC LC

169 Delichon urbicum CB 60 - 100 170 (2.8.2016.) SP LC LC LC

170 Aegithalos caudatus CB 2-4 21(4.11.2017.) SP LC LC LC

171 Galerida cristata CB 1-3 8(10.2.2015.) SP LC LC LC

172 Lullula arborea R / 1(25.10.2015.) Ny LC LC LC I
173 Alauda arvensis CB 2-5 24 (19.11.2015.) SP LC LC LC 1A
174 Locustella naevia R / 1(9.10.2013.) SP CR NT LC

175 Locustella fluviatilis PB 0-1 1(13.5.2015.) SP LC LC LC

176 Locustella luscinioides CB 100 - 140 66 (10.4.2014.) SP LC LC LC

177 Acrocephalus melanopogon R / 2(14.3.2014.) Sp VU LC LC I
178 Acrocephalus schoenobaenus CB 75-95 42 (13.5.2015.) SP LC LC LC

179 Acrocephalus scirpaceus CB 155 - 190 51 (13.5.2015.) Sp LC LC LC

180 Acrocephalus palustris PrB 70 - 90 13 (27.5.2017.) Sp LC LC LC

181 Acrocephalus arundinaceus CB 180 - 230 80 (6.5.2014.) SP LC LC LC

182 Iduna pallida R / 1(10.8.2015.) SP LC NA LC

183 Hippolais icterina PrB 2-5 3(2.6.2015.) SP LC LC LC

184 Phylloscopus trochilus NB / 5(5.10.2013.) Sp / LC LC

185 Phylloscopus collybita NB / 16 (10.10.2013.) Sp LC LC LC

186 Phylloscopus sibilatrix NB / 17 (20.4.2013.) SP LC LC LC

187 Sylvia atricapilla PrB 35-50 36 (21.4.2013) Sp LC LC LC

188 Sylvia borin R / 1(13.8.2013.) SP DD LC LC

189 Sylvia communis PrB 16 - 26 12 (13.5.2015.) SP LC LC LC

190 Sylvia curruca PrB 2-6 4(22.4.2014.) Sp LC LC LC

191 Sylvia nisoria H / 1(15.5.1944.)* SP LC LC LC I
192 Panurus biarmicus NB / 48 (8.1.2018.) SP NT LC LC

193 Regulus regulus NB / 3(6.4.2013.) SP LC LC LC

194 Regulus ignicapilla R / 1(6.4.2013.) SP LC LC LC

195 Troglodytes troglodytes NB / 18 (19.11.2015.) SP LC LC LC

196 Sitta europaea R / 1(17.1.2015.) SP LC LC LC

197 Certhia familiaris R / 1(6.1.2011.)* SP LC LC LC

198 Pastor roseus H / 2 (14.6.1945.)* SP NA NA LC

199 Sturnus vulgaris CB 40 - 65 4550 (28.10.2017.) P LC LC LC 1IB
200 Turdus merula CB 4-7 36 (27.2.2017.) SP LC LC LC 1B
201 Turdus pilaris NB / 334 (7.3.2018.) SP NA LC LC 1IB
202 Turdus iliacus R / 3(7.11.2016.) SP / LC NT 1IB
203 Turdus philomelos NB / 39 (21.3.2016.) SP LC LC LC 1IB
204 Turdus viscivorus NB / 22(20.1.2017.) SP LC LC LC 1IB
205 Erithacus rubecula NB / 14 (10.10.2013.) SP LC LC LC

206 Luscinia luscinia R / 1(14.8.2015.) SP / LC LC

207 Luscinia megarhynchos CB 100 - 140 67 (17.4.2016.) Sp LC LC LC

208 Cyanecula svecica PrB 20- 26 18 (14.4.2014.) SP NT LC LC 1
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209 Phoenicurus ochruros CB 25-30 23(22.4.2014.) SP LC LC LC
210 Phoenicurus phoenicurus R / 1(2.10.2013.) SP LC LC LC
211 Saxicola rubetra NB / 69 (1.5.2017.) SP LC LC LC
212 Saxicola rubicola PrB 3-5 8(10.10.2013.) SP LC LC LC
213 Oenanthe oenanthe R / 1(17.4.2016.) SP NT LC LC
214 Muscicapa striata NB / 12 (6.5.2014.) SP LC LC LC
215 Ficedula hypoleuca NB / 3(20.4.2013.) SP NA LC LC
216 Ficedula albicollis R / 2 (6.4.2013.) SP LC LC LC 1
217 Passer domesticus CB 220 - 310 75 (13.5.2015.) P LC LC LC
218 Passer montanus CB 400 - 600 624 (4.10.2016.) P LC LC LC
219 Prunella modularis NB / 6(4.11.2016.) SP LC LC LC
220 Motacilla alba CB 6-12 53(10.10.2014.) SP LC LC LC
221 Motacilla flava CB 10-25 1100 (14.9.2016.) SP LC LC LC
222 Motacilla cinerea R / 1(13.10.2013.)% SP LC LC LC
223 Anthus campestris PrB 0-2 1(6.4.2013.) SP LC LC LC 1
224 Anthus trivialis NB / 25 (4.10.2016.) SP LC LC LC
225 Anthus pratensis NB / 38(27.3.2017.) SP / LC NT
226 Anthus cervinus R / 5(21.4.2013.) SP / LC LC
227 Anthus spinoletta NB / 15(23.11.2016.) SP LC LC LC
228 Fringilla coelebs PrB 4-6 242 (21.3.2016.) SP LC LC LC
229 Fringilla montifringilla NB / 98 (29.11.2014.) SP / LC LC
230 Serinus serinus PrB 6-9 8 (6.4.2013.) SP LC LC LC
231 Chloris chloris CB 15-25 135(10.10.2014.) SP LC LC LC
232 Spinus spinus NB / 26(17.10.2013.) SP NT LC LC
233 Carduelis carduelis PrB 6-10 230(23.1.2013.) SP LC LC LC
234 Linaria cannabina NB / 211 (16.1.2015.) SP LC LC LC
235 Loxia curvirostra R / 3(28.5.2015.) SP LC LC LC
236 Pyrrhula pyrrhula NB / 7(1.2.2018.) SP LC LC LC
237 Coccothraustes coccothraustes NB / 15 (10.10.2014.) SP LC LC LC
238 Emberiza calandra PrB 2-6 5(25.12.2017.) SP LC LC LC
239 Emberiza citrinella NB / 10 (10.2.2015.) SP LC LC LC
240 Emberiza schoeniclus CB 80 - 95 87 (9.4.2014.) SP LC LC LC

Jlerenpa: IpBeHo o3HaueHN HAy4HU HasMBY BPCTa — Bpcre n3 Ilpene kmure dpayne Cpouje I1I - nune ca npsene mucre IUCN; I - craryc BpcTe

Ha UCTPXMBAHOM HOApPy4jy: H — ncropujckn nonarak, R — petkocT 3abenesxena Marbe off 10 myta, NB - Hernesapuiia, PB — moryha ruesgapuiia,
PrB - BepoBarna ruesgapuiia, CB - norsphena ruesgapuia, L - rHesgapuiia okonuux noppydja; II - mponena Bemrunne ruesgehe momynarje
(maposa); III - HajBeha 3abenexena 6pojuocr (jemuuke); IV — craTyc BpcTe y IpaBUIHMKY O IIPOIIallery cTporo saurrtuhennux u samruheHnx Bpcra:
P - samrtuhena Bpcra, SP - crporo samruhena Bpcra; V - 1jpBeHa nucra nuia raesgapuna Cp6uje, VI - 1jpBeHa jmcra ntuia Hersesgapuua Cpouje
(IpBena kmura payne Cpb6uje I1I - nrurie) u VII - npsena mcta IUCN: RE - pernonanto usympia, CR - kpajie yrpoxena, EN — yrpoxena, VU

- pawusa, NT - ckopo yrpoxena, LC - nmocnenma 6pura, DD - HejoBo/bHO nofataka, NA - Huje poliereHa, / — 6e3 craryca; VIII -[Iupektusa o
nruiama (Directive 2009/147/EC): T - Ha gopatky I cy peTke 1 yrposkeHe BpcTe U3y3eTHO OCeT/bUBE Ha IIpoMeHe y cTaHuuTy, II — Ha gomarky II cy
BpCTe Koje ce Mory 1oButH y 1enoj EY (A), mmm Bpcte Koje ce MOTy TOBUTH caMo y mojenuuuM apxasama (B), III - va gomarky III reo A cy Bpcre Koje
cnobonHo ynase y Tpropuny y EY, ay seny B To 3aBycu op mporica p)kaBa 4IaHHIa.

Legend: Scientific names of species highlighted in red - species listed in the Red Data Book of the Fauna of Serbia III - Birds and on the IUCN Red
List. I - species status in the study area: H - historical record; R - rare species recorded fewer than 10 times; NB — non-breeding species; PB - possible
breeder; PrB - probable breeder; CB - confirmed breeder; L - breeder in the surrounding area. II - estimated breeding population size (pairs). ITI -
maximum recorded abundance (individuals). IV - species status under the Rulebook on the Proclamation of Strictly Protected and Protected Wild
Species: P — protected species; SP - strictly protected species. V — Red List of Breeding Birds of Serbia. VI - Red List of Non-breeding Birds of Serbia
(Red Data Book of the Fauna of Serbia III - Birds). VII - IUCN Red List: RE — Regionally Extinct; CR - Critically Endangered; EN - Endangered;

VU - Vulnerable; NT - Near Threatened; LC - Least Concern; DD - Data Deficient; NA - Not Assessed; / — no status. VIII - Birds Directive (Directive
2009/147/EC): Annex I - rare and threatened species that are particularly sensitive to habitat changes; Annex II - species that may be hunted
throughout the European Union (Part A), or species that may be hunted only in certain Member States (Part B); Annex III - Part A includes species
that may be freely traded within the European Union, while in Part B trade is subject to the legislation of individual Member States.
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Abstract: Brestovacko Lake, a reservoir located in
the lowest elevational zone of the Nature Park “Radan’,
represents a potentially important habitat for the avifauna
of southeastern Serbia. To determine the composition
and seasonal dynamics of bird fauna, a survey was
conducted in 2023 using transect methods (year-round)
and point count methods along the lake shore (during
the breeding season and migration periods). A total of
99 bird species were recorded, 72 of which belong to the
breeding category. The analysis of seasonal dynamics
revealed a relatively stable number of species across
months at the point count stations, with the highest
Shannon-Wiener diversity index value recorded in March
(H' = 2.35) and the lowest in June (H' = 2.20), without
statistically significant differences. The fact that majority
of the recorded species are of national and international
conservation importance underscores the need to
preserve this area through the establishment of regular
monitoring and the improvement of protection measures.
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YBOJI

Bopena n mpro6anHa CTaHUIITA TIPECTaB/bajy Kbyd-
Ha CTaHMINTA 33 Be/MMKM Opoj BPCTa NTHIA, KAKO y Iie-
puopny rHexxbersa, TaKo ¥ TOKOM MUTpaljyja U 31IMOBakba.
Jesepa, 6ape n Tpirharn omoryhasajy ncxpany, ruexheme
7 OfMOP, T€ YeCTO IPeJCTaB/bajy MOJpYydYja ca M3pake-
HoM 6uonomkom pasHospcroithy (USGS, 2020; BirdLife
International, 2021). ¥ Cp6uju, 6pojHa BofieHa CTaHMINTA
VIMajy JIOKa/IHM W/IM PErMOHa/IHM 3Hayaj 3a OYyBambe Op-
uuropayne (Puzovi¢ i sar, 2009), aqu MHOra Of BUX
OCTajy HENOBO/LHO MCTpaXkeHa. bpecroBauko jesepo,
cmernteHo y okBupy Ilapka npupope ,,Pagan” (Ypen6a o
npornautesy [Tapka npupope ,,Pagan’, 2024), npencrasba
U3Jly>KeH BOJIEH) Pe3ePBOap OKPY>KEH LIyMOM, IMBajiaMa
U TIO/bONIPUBPENHUM IOBPUIMHAMA, KOjU ITOTEHIMjaTHO
CITy>KM Kao Ba)KHO CTaHUIITE U OIMOPMILTE 3a OpojHe Bp-
cre rruna (Ocrojuh n cap., 2023).

YIipKoc orpaHn4eHoj KO/IMYMHM NajlaByHa, 3aXBa/byjyhn
TeO/IONIKOj MOAIO3M U MOP(O/IOMKIM KapaKTepuUCTHKa-
Ma TepeHa, IUIaHMHA Pafan je 6orata OpojHMM U3BOpPUMA
Mamer KanalyuTeTa M CTaOWIHMM IIOBPIIMHCKUM TOKO-
BuMa. Pexa Ja6manuia, KOja IpOTMY€e OBMM KpajeM, YeCTO
Cé HaBOM KA0 KapaKTEPUCTMYAH IPUMEP MOBPEMEHOT
BogioToka y Cp6uju. Ha oBoM mpocropy He mocroje Beha
NIPUPOJHA jesepa, IOK Maiba BOJHA Te/la YIJIABHOM MMajy
MHTEPMUTEHTAH KapaKTep U IIPeCyLIyjy y CyUIHUM I1epyo-
numa (Mahejka u Tanackosuh, 1994).

BpecToBauko jesepo nmpefcraB/ba BEIITAUKy aKyMy/Ialyjy
nopurHyTy Ha IlycToj penu, 4mja je HaMeHa 3aycCTaB/barbe
HOIIABHOT Ta/laca, HaBOJhaBakbe MO/bOIPUBPENHMX HOBP-
IIVHA ¥ BOJOCHAb/eBatbe 27 Hacesba y omuITiHaMa bojHuK,
TloweBan 1 JleckoBaw,. Bynyhu pma jy>xuuje nenose Cpbuje
KapaKTepullly OrpaHMYeHe 3a/IMXe MOA3EMHUX BOJIa U IO-
crojame OyjIIHIX BOJOTOKA, M3IPa/jba aKyMy/IaLiyja mmpey-
CTaB/ba K/bYUHY Mepy 3a obesbebuBarme cTabyHOr BOfOC-
HabpeBama (Polomdid i sar., 2012; Gavrilovié i Dukié, 2014).
Jesepo je mosuyonupano yssogHo off [opmer bpecTosiia,
12 km 3amapHo ox BojHuka, Ha 312 m H.B., IITO HIpeACTa-
B/ba HajHIDKY Tauky Ilapka mpupope ,Paman” Ilpu HajBu-
IIeM HUBOY jesepcke Bofe Ha 339 m (my6uHa jesepa 27 m)
akymynupa 9,25 MUIMOHa KyOHUX MeTapa Bope (3aBox 3a
saurrury npupoge Cpbuje, 2013).

Hernocrojame cucTeMaTN4HNX MOffATaKa 0 OpHUTOdAY-
Hu bpecToBaukor jesepa npefcras/ba 3Ha4ajaH HEOCTATaK
y KOHTEeKCTY I03HaBara OnonusepsureTa ITapka npupope
»Paman”. VaKko je caMo jesepo CMEILITEHO YHyTap IPaHu-
Ija rapKa IpUpOjie, HEJOBO/BHO j€ MCTPAXKEHO Y IIOI/IENy
CE30HCKEe 3aCTYIUbEHOCTM BPCTa NTUIA M HUXOBOT IIO-
reriyjaHor rHexbhema. Ilogarm o opuurodaynn ITapka
npupofe ,,Pagan” NpUKYIUbaHU Cy Y OKBUPY CIIOPAUIHIUX
[I0CeTa OPHUTOJIOTA YMjIL CY MOAALY O0jeIMbeHN Y CTYAUjI
saurrute (3aBog 3a samtnty npupoge Cpbuje, 2013), a ca-
MOM je3epy Huje IOK/IatbaHa IIoceOHa MaKba. VIHTeH3UBHA
UCTpaXKMBamwa OpHMUTO(dAyHE 3amTuheHOr moxpyYja 3a-
nodera ¢y 2020. roguHe y OKBUPY PESOBHOT TOJMIIILET
MOHUTOpMHra, a 2023. roguHe axkuUeHaT je INpBU IIyT
CTaB/beH U Ha UCTPaXuBate opHUTOdayHe BpecToBaukor
jesepa n Hajomke okomHe. CaMo jesepo je 3Ha4ajHO MOf-

INTRODUCTION

Aquatic and riparian habitats are the key habitats for
a number of bird species, both during the breeding sea-
son and during migration and wintering. Lakes, ponds
and reed beds are feeding, nesting and stopover areas,
and therefore often with pronounced biological diversity
(USGS, 2020; BirdLife International, 2021). In Serbia, nu-
merous aquatic habitats are of local or regional importance
in terms of the ornithofauna conservation (Puzovi¢ et al.,
2009), but many of them remain insufficiently researched.
The Brestovacko Lake, located within the “Radan” Nature
Park (Ypemba o mpormamemy Ilapka mpupoge ,,Pagan’,
2024), is an elongated water reservoir surrounded by for-
est, meadows and agricultural land, which potentially
serves as an important habitat and stopover for numerous
bird species (Octojuh et al., 2023).

Despite the limited amount of precipitation, the geo-
logical bedrock and the terrain’s morphological character-
istics make Mount Radan an area rich in numerous low-ca-
pacity springs and stable surface flows. The Jablnica River,
which flows through this area, is often cited as a charac-
teristic example of an intermittent stream in Serbia. There
are no large natural lakes in this area, while small bodies of
water are generally intermittent and dry up during drought
periods (Mahejka & Tanackosuh, 1994).

The Brestovacko Lake is an artificial accumulation
on the Pusta River, intended to stop flood waves, ir-
rigate agricultural land, and supply water to 27 settle-
ments in the Municipalities of Bojnik, Doljevac and
Leskovac. Given that the southern parts of Serbia are
characterised by limited groundwater reserves and the
presence of torrential watercourses, the construction of
reservoirs represents a key measure for ensuring a stable
water supply (Polom¢i¢ et al., 2012; Gavrilovi¢ & Dukié,
2014). The lake is located upstream of Gornji Bresto-
vac, 12 km west of Bojnik, at 312 m a.s.l., which repre-
sents the lowest point of the “Radan” Nature Park. At
its highest water level of 339 m (lake depth of 27 m), it
accumulates 9.25 million cubic metres of water (3aBog
3a samtuty npupoge Cpbuje, 2013).

The lack of systematic data on the ornithofauna
of Brestovacko Lake represents a significant gap in
our knowledge of the biodiversity of the “Radan” Na-
ture Park. Although the lake itself is located within
the boundaries of the nature park, it has not been suf-
ficiently researched in terms of seasonal occurrence
of bird species and their breeding potential. Ornitho-
logical data for the “Radan” Nature Park were collected
during sporadic visits by ornithologists, the data from
which were compiled in a conservation study (3aBop,
3a samruty npupope Cpbuje, 2013), but the lake itself
was not given special attention. Intensive research into
the protected area’s ornithofauna began in 2020 as part
of regular annual monitoring, and in 2023, for the first
time, the focus was on researching the ornithofauna
of the Brestovacko Lake and its immediate surround-
ings. The lake itself is an Important Bird Area (RS068)
named “Pusta reka’, which highlights the importance
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pydje 3a iturie (eHr. Important Bird Area, RS068) mox Hasn-
BoM ,,ITycTa pexa” (BirdLife International, 2025), mTo nctu-
Ye 3Ha4aj OBOT IOJpyYja U IIOTPeOy 3a IerOBMM O4yBaIbeM.
Bopena n mpro6anHa craHuMINTa, KakBa obyxsara bpecTo-
BaYKO je3epo, CBe Cy YIpOKeHUja IOJ, YTUIIajeM KIMMar-
CKJX IIPOMEHA, JbYACKUX aKTVBHOCTU U IIPOMEHe peXMa
xopuinhera sempuiTa. 300T TOra je HEOIIXOAHO IIPUKYIIN-
TI OCHOBHe ITOfjaTKe Koju 61 omoryhum 60/be pasymeBatbe
3Hayaja JIOKa/MTeTa 3a (ayHy NTUI, a TIPefiCTaB/banu Ou
U [IO/IA3YIITe 32 Ja/be aKTUBHOCTY Y HUXOBOM IIpahemny u
samTuty. CUCTEMaTCKy MOHMTOPUHI OpHMTO(ayHe Ipe-
MIO3HAT je KaO IPMOPUTET Y CAaBPEMEHO] OPHUTO/IOIIKO] 1
KOH3epBaLyjckoj nmpakcu (Gregory et al., 2004).

BpecToBauko jezepo, kao geo Ilapka npupope ,,Pagan’,
IIpeficTaB/ba ITOTeHIIjaTHO 3HaYajHO CTAaHMIITE 3a Pa3/n-
YyTe BPCTe ITUIA TOKOM PaslIM4UTHUX TOJVHA, Te je 3aTO
OBO UCTPaXXMBambe MMaJIo 3a ITn/b fa ce: (1) yTBpsu cacTa
opHMTO(dayHe IPUCYTHE HAa OBOM JIOKAINTETY, (2) aHaIM-
3Mpa Ce30HCKa IMHAMMKA 3aCTYIUbEHMX BPCTa, Ca IMoce6-
HUM OCBPTOM Ha repnof rHexxbhemba, u (3) mpoieHn 3Ha-
Jaj jesepa Kao CTaHMUINTA 3a ITHUIIE THe3AapuIie (CenmIie u
CTaHapwuIle), /M ¥ IPOIa3HuUIle U 3uMoBanuie. Jlobujern
pe3ynTaTy pefiCcTaB/bajy OCHOBY 3a /lajba ICTPaKMBaha I
YCIIOCTaB/barbe JYTOPOYHOI MOHUTOPUHIA IITUIIA Y OBOM
meny jyroucrouyne Cpouje.

MATEPUJAJI M METOJE

VcrpaxuBamwe opanrodayHe bpecroBaukor jesepa u
HajO/IIDKe OKOMMHE CIPOBEREHO je TokoM 2023. ropmue.
Tepencka ucrpaxmBama bpecToBadkor jesepa crposobe-
Ha Cy TOKOM IleJie TOfMHE ! Y CBUM CE30HCKUM aCIeKTIMA.

3a obmmasak TepeHa Kopuimihene cy mnBe Hajuernhe
METO[E€ 3a MOHMTOPMHI NITHUIA, III/IHI/IjCKI/I TPAHCEKT I
nomic u3 tauke (Bibby et al., 1998; Gregory et al., 2004).
[TpumukoM kopuurhera JIMHI]CKOT TPAHCEKTa MOMVICHBA-
He Cy BpCTe IITUIA KOje Cy youeHe, dpororpaducaHe wim
IpeIlo3HaTe 110 3BYKY LYK YHaImpen gedUHNCaHe INHMje
kperama (Sutherland et al., 2004). ITopep muHMjcKOT TpaH-
cekTa, kopuurheHa je 1 MeTofa ronuca u3 tauke. Ha oBum
MecCTIMa IONMCHBaHe Cy CBe NITHIle Koje Cy youeHe, poTo-
rpaducane wm mpenosHare 1o 3ByKy (Sutherland et al.,
2004). Tokom 12 meceru JUCTPpaKuBambha CUCTEMATCKU obu-
JIACIY TPAHCEKTHUX JIMHU)A, YK 0baje jesepa, BpIICHN
Cy /iBa ITyTa MECEYHO y PaHOjyTapmyM JacoBuMa (m3meby
5.30 1 9.00). VictpaxxuBame je 06yxBaTmmIo 06ancku mojac
jesepa 1 HemocpegHy OKONMHY YK TPAaHCEKTHMX JIMHUja
nocraB/beHrx y3 obamy. Kao ,okommHa jesepa” y oBoM
pany neduHNCAH je IPOCTOP YHyTap Iojaca ileTeKIuje ca
06e cTpaHe TPaHCEKTa, IIPY YeMy Cy IITHILe Oe/eXkeHe y Ka-
Teropujama ygabeHoctu 5o 50 m u nmpexo 50 m o ucrpa-
KMBaya. YHaIpe je epuHMUCAHO MIeCT TadyaKa [y obase
jesepa (Cnmka 1), a TpaHCEKTHe NMMHMje Cy YCIIOCTaB/beHe
Ka0 CerMeHTM KOj! UX ITO0Be3yjy. YKYITHO Cy feduHMCcaHa
JeTVpy TPAHCEKTa KOji TI0Be3yjy y3acTomHe Tauke (1-2,
2-3, 3-4 1 4-5), DOK Cy IONNCY 13 Ta4yKe BPIICHM Ha CBUX
mect Tavaka (Cimka 1).

ITormc y Taukama je BpieH TokoM mpornehne (MapT) u je-
cembe ceobe (oxTobap), kao n y ruesgehem mepuony sehnne

of this area and the need for its conservation. Aquatic
and riparian habitats, such as those encompassed by the
Brestovacko Lake, are increasingly threatened by cli-
mate change, human activities and changes in land-use
regimes. Therefore, it is essential to collect baseline data
that would allow for a better understanding of the site’s
importance for its bird fauna, and would also serve as a
starting point for further activities in their monitoring
and protection. Systematic monitoring of ornithofauna
is recognised as a priority in contemporary ornithologi-
cal and conservation practice (Gregory et al., 2004).

The Brestovacko Lake, as part of the “Radan” Nature
Park, represents a potentially important habitat for vari-
ous bird species in different years, and therefore this re-
search is intended to: (1) determine the composition of
the ornithofauna at this locality, (2) analyse the seasonal
dynamics of the species, with particular emphasis on the
breeding period, and (3) assess the importance of the lake
as a habitat for breeding birds (migratory and resident),
as well as for transient and wintering birds. The results
obtained provide a basis for further research and the es-
tablishment of long-term bird monitoring in this part of
south-eastern Serbia.

MATERIAL AND METHODS

The survey of the ornithofauna of Brestovacko Lake and
its immediate surroundings was conducted in 2023. Field
surveys of Brestovacko Lake were carried out throughout
the year and across all seasonal aspects.

Two of the most common methods for bird monitor-
ing, the line transect and point count method, were used
in field survey (Bibby et al., 1998; Gregory et al., 2004).
When using the line transect, bird species that were ob-
served, photographed or identified by sound along a pre-
defined route of movement were recorded (Sutherland et
al., 2004). In addition to the line transect, the point count
method was also used. At these locations, all birds that
were seen, photographed or identified by sound were re-
corded (Sutherland et al., 2004). During the 12-month
survey, systematic visits to the transect lines, along the
lake shore, were conducted twice a month early in the
morning (between 5:30 and 9:00). The survey covered
the lake’s shoreline and the immediate surroundings
along transect lines established along the coast. The
“lake environment” in this paper is defined as the space
within the detection zone on both sides of the transect,
with birds recorded in distance categories of up to 50 m
and over 50 m from the surveyor. Six-point count sta-
tions were pre-defined along the lake shore (Figure 1),
and the transect lines were established as the segments
connecting them. A total of four transects were defined,
connecting successive point count stations (1-2, 2-3, 3-4
and 4-5), while point counts were carried out at all six
point count stations (Figure 1).

Point counts were carried out during the spring
(March) and autumn (October) migrations, as well as
during the breeding period for most species (May-June).
The point count stations were spaced more than 300 m
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BpcTa (Maj-jyn). Tauke cy 6me pacriopehere Ha Mehyco6HO]
yrmapeHocTy Behoj on 300 m fja He 61 JOIIIIO IO IIpeKIanama
u Genexerba VCTYX jeNMHKMA Ha Pa3IMYUTIM TayKaMa, a Ho-
TIVIC Ha CBAKOj TAYKM TPajao je 15 MunyTa. [TTNme cy benexe-
He Ha AycTaHnaMa o 50 m 1 npeko 50 m of ucTpaxupaya.
3a nposepy mpucyTHOCTH HOhHUX BpcTa (IIpe cBera coBa),
MeToza ,,no3uBa4” (eHr. tape playback) (Gregory et al., 2004)
kopuirheHa je ¥3y3eTHO 1 HeCHCTeMaTCKY HAKOH 3aBpIIeTKa
CTaHJAPIHOT jyTapber Opojama, a HOOUjeH! MOofal HUCY

YK/bYY€HI Y aHA/IN3y CE30HCKE JMHAMMKE.

o

apart to avoid overlap and the recording of the same
individuals at different stations, and the census at each
station lasted 15 minutes. Birds were recorded at dis-
tances of up to 50 m and over 50 m from the surveyor.
To check for the presence of nocturnal species (primar-
ily owls), the “tape playback” method (Gregory et al,,
2004) was used exceptionally and unsystematically after
the completion of the standard morning count, and the
resulting data were not included in the analysis of sea-
sonal dynamics.

Cnuxa 1. ITosunuja Bpecrosaukor jesepa Ha kaptu Cp6uje u IIo3nIimja CTOI Tayaka (I[pBeHN MMHOBY ca peffHuM OpojeBuma 1-6) kopuihenux 3a

ucrpaxupame opanrodayne bpecropaukor jesepa

Figure 1. The position of Brestovacko Lake on a map of Serbia and the position of the point count stations (red pins with serial numbers 1-6) used in

the survey of the ornithofauna of Brestovacko Lake

Toxom ruespnehe cesoHe, moHalIame NTUIA HA CTa-
HUIITY OenexxeHO je ¥ KopumhemeM araac KomoBa
rHexbhema (Keller et al., 2020) xoju ce kopucre 3a Uspagy
aT/Iaca THe3Japyiia, IpU YeMy ce IITHUIle THe3apuiie CBp-
CTaBajy Yy rpyny MOFth/IX, BE€POBATHUX VN HOTpreHI/IX
rHespgapuua (cemmua/craHapuia) mnoppydja (Sharrock,
1973). Meceynn obumacuy TepeHa IPYKUIN Cy YBUJ, ¥
cacraB opHuTo(ayHe ¥ MPUCYCTBO BPCTa Koje ce Oere-
e caMo TOKoM rposehHe u jeceme ceobe (mponmasHue),
3aTMM BpPCTa Koje mocehyjy moppydje TOKOM 3MMCKUX
Mecely, ali Ce He THesfle Ha MCTPaKMBAHOM IOAPYY)y
(3uMoBanuIe), Kao M U BPCTa Koje moapyyje mocehyjy y
mucnepsuju u nyTamy (mytamuie). Kmacudmkanmja Bp-
CTa y HaBefleHe KaTeropuje 3aCHOBaHa je Ha KOMOMHAL)I
CEe30HCKOT ofpaclia II0jaB/bUBamba, y4ecTaIocTu Oerle-
JKerba TOKOM TOJ[VIHe ¥ TIPMCYCTBa/OfCyCcTBa MOTBpheHor
rHexxhera Ha MICTPa)XMBaHOM IIOAPYYjY, IIPK YeMy Cy IpO-
Na3Hule feduHICcaHe Ka0 BPCTe KOje ce PeJOBHO jaB/bajy
TOKOM Mmrpaumje, 3MIMOBa/INIE Kao BpCTE NPUCYTHE TO-
KOM 3VIMCKOT Ileprofa 6e3 ruexxbhema, a TyTanie Kao He-

During the breeding season, the behaviour of birds in
their habitat was also recorded using the atlas codes (Kel-
ler et al., 2020), which were used to compile breeding bird
atlases, whereby breeding birds were classified as possible,
probable, or confirmed breeders (migratory/resident) of
the area (Sharrock, 1973). Monthly field surveys provid-
ed insight into the composition of the ornithofauna and
the presence of species recorded only during spring and
autumn migration (transient birds), the species visiting
the area during winter, but not breeding there (wintering
birds), as well as species visiting the area during dispersal
and wandering (stray birds). The classification of species
into the aforementioned categories is based on a combina-
tion of the seasonal pattern of occurrence, frequency of re-
cording throughout the year, and the presence or absence
of confirmed breeding in the survey area, with transient
birds being defined as species that occur regularly during
migration, wintering birds as species present during the
winter without breeding, and stray birds as species record-
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perynapHo 6enexxeHe BpcTe 0e3 jacCHOT Ce30HCKOT obpaciia
u 6e3 noTBphenor ruexxherma Ha nokamMTeTY.

3a mpoHaaxeme 1 ugeHTH(UKALN)y BpcTa Kopuihe-
HU cy pBorteny yBehama 8x42 m 10x50 (Nikon Prostaft
7S), DOK cy 3a norpebe mnspage GOTOLOKYMEHTalMje KO-
pumthenn ¢oroamapary afeKBaTHUX SKIDKHUX [a/bJHA
(Canon SX70HS, Fujifilm X-T4 + Fuji 70-300 mm u Canon
7D mark IT + Sigma 150-600 mm). CucreMaTuka 1 Hay4Ha
HOMEHKJ/IaTypa y oBoM pafy fatu ¢y mo HBW and BirdLife
International (2024) HOMeHK/IATypy, JOK je CPICKa HO-
MeHK/IaTypa fata npema llThuban n cap. (2015). 3a npu-
KyIUbalbe IIOfjaTaKa Ha TepeHy KopuinheHe Cy aHEPONA
ammkanuje buonorep (https://biologer.rs/sr) n Tepencka
(https://terenska.zzps.rs). 3a cBe yHeTe IofaTKe, OenexeHe
Cy KOOpAMHATe ca BeJIMKoM IpenysHouthy (<2 m), garym
¥l TAYHO BpeMe HaJlasa, aT/lac KofoBM rHexxbhema, 6pojHOCT
jEIMHKM 1 OTla)karba ca TepeHa.

[Tpunukom obpasie pesynrara kopuinheHa cy fBa CKy-
na nogataka: (1) dayHmcTrdky ckym, koju o0yxBaTa cBe
3abere)xeHe BPCTe HE3aBICHO Off MeTOfe, U (2) aHaIuTHd-
KU CKYII, 3aCHOBAH JVICK/bYYNMBO HA IIOAIVIMA IPUKYII/be-
HJM METOJ[OM IIOMMCa U3 Ta4Ke, KOju je KopuinheH 3a 13-
padyHaBambe JMBEP3UTETA U AHANIN3Y CE30HCKE JMHAMIIKE.
3a 00pany U CKIafuIITe e IPely3HO reopedepeHIypa-
HIIX TTofaTaka kopuinhen je Microsoft Office 365, a 3a cra-
TucTHuKe aHamu3e kopuuther je IBM SPSS Statistics (ver.
25) co¢rBepcku maker. Crartuctuyka oOpaja mogaraxa
obyxBarasa je uspadyHaBamwe Shannon-Wiener mnpekca
muBepsurera (H'), Tectupame HOpManHOCTU pacloferne
noparaka (Shapiro-Wilk TecT) u XoMoreHocTV Bapujancu
(Levene’s TecT), Kao U IpUMeHY jeHO(DAKTOPCKe aHaIN3e
Bapujance (One-Way ANOVA) 3a nopebeme BpenHocTH
usmeby mecenu. Kao Hemapamerapcka anTepHaTMBa KO-
puithen je Kruskal-Wallis Tect. Huso crarucruyuke 3Ha-
9ajHOCTY IIOCTaB/beH je Ha p < 0,05.

PE3YIITATU

YKYIIHO je TOKOM HCTpaKuBama 3abenexxeHo 99 Bp-
cra nTuia, pacnopehennx y 40 mopopuia. YV HacTaBKy
je ;aT mpersie IPUCYTHMUX BPCTa Ca OCBPTOM HAa HUXOB
MUTPATOPHM CTATYC, CTATYC 3AIUTUTE Y HAMOHA/IHOM I
MehyHapoHOM KOHTEKCTY, Kao M CTaTyC YTPOXEHOCTH
npema MebyHnaponHoj yHuju 3a 3amruty npupoge (eHr.
Interenational Union for Nature Conservation - IUCN).

ed irregularly without a clear seasonal pattern and without
confirmed breeding at the site.

Binoculars with 8x42 and 10x50 magnification
(Nikon Prostaff 7S) were used for locating and identi-
tying species, while cameras with suitable focal lengths
were used for photographic documentation (Canon
SX70HS, Fujifilm X-T4 + Fuji 70-300 mm and Canon 7D
Mark II + Sigma 150-600 mm). The systematics and sci-
entific nomenclature in this paper are based on the HBW
and BirdLife International (2024) nomenclature, while
the Serbian nomenclature is given according to Illhn6an
et al. (2015). Android applications Biologer (https://bi-
ologer.rs/sr) and Terenska (https://terenska.zzps.rs) were
used for data collection in the field. For all entered data,
coordinates were recorded with high precision (<2 m),
along with the date and exact time of the observation,
breeding evidence codes, the number of individuals, and
observations in the field.

Two datasets were used in the analysis of the results:
(1) a faunistic set, which includes all recorded species re-
gardless of the method, and (2) an analytical set, based
exclusively on data collected by the point count method,
which was used for calculating diversity and analysing
seasonal dynamics. Microsoft Office 365 was used for
processing and storing the precisely georeferenced data,
and the IBM SPSS Statistics software package (ver. 25)
was used for the statistical analyses. The statistical analy-
sis of the data included the calculation of the Shannon-
Wiener diversity index (H'), testing the normality of the
data distribution (Shapiro-Wilk test) and the homogene-
ity of variances (Levene’s test), as well as the application
of one-way analysis of variance (One-Way ANOVA) to
compare values between months. The Kruskal-Wallis test
was used as a non-parametric alternative. The level of sta-
tistical significance was set at p < 0.05.

RESULTS

A total of 99 bird species that belong to 40 families were
recorded during the survey. The following is an overview of
the species present, with a focus on their migratory status,
national and international conservation status, as well as
their threat status according to the International Union for
Nature Conservation (IUCN).
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Tabena 1. Ykynas crmcak 3abe/ie)xeH1X BPCTa NTUIA Ha TepuTopuju bpecTosaukor jesepa

Table 1. A complete checklist of recorded bird species on the territory of Brestovacko Lake
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Actitis hypoleucos Common Sandpiper I EN LC LC II IT
. Jlyropera cenniia/
Aegithalos caudatus Long-tailed Tit I LC LC LC 111 r
Alauda arvensis HO’ST’lf;i:r‘iBa/ I LC LC LC 1B 11 Tcen
) Bogmomap/
Alcedo atthis Common Kingfisher I LC LC LC I I r
Anas acuta Hwnicai/ I NA LC LC | IA;IIA | IO 11 I
Northern Pintail ’
Anas platyrhynchos r%‘;&‘;z/ nL LC LC LC | IA;IIB | I 11 Ml
. JIuBapcka TpenTe/bKa/
Anthus pratensis Meadow Pipit I - LC LC I I1
Anthus trivialis Hlymexa rpenrerica/ I LC LC LC 1 Teen
Tree Pipit
Ardea cinerea %Ii‘z?,‘l‘;‘:rizi/ nL LC LC LC 11 T
. VYruna/
Asio otus Long-cared Owl I LC LC LC 1I r
Kykymaska/
Athene noctua Little Owl I LC LC LC 1I r
Buteo buteo Mumap/ I LC LC LC 1 1l r
Common Buzzard
. Jleram/
Caprimulgus europaeus Eurasian Nightjar I LC LC LC I I mlcen
. . Yemsbyrap/
Carduelis carduelis European Goldfinch I LC LC LC I r
. . Jaypcxka macra/
Cecropis daurica Red-rumped Swallow I LC LC LC I Icen
. Iyroxpynn mysuh/
Certhia brachydactyla Short-toed Treecreeper I LC LC LC I Bl
S Lpna unrpa/
Chlidonias niger Black Tern I CR LC LC I I I IT
Lo bena popa/
Ciconia ciconia White Stork I LC LC LC I 1I II JI
Chloris chloris Senenapka/ I 1 I I i o
European Greenfinch
. ITorbcka eja/
Circus cyaneus Hen Harrier I - VU LC I 1I I I
Coccothraustes baroxmyn/
coccothraustes Hawfinch ! Le Le Le I ol
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Columba livia Jluzou rony6/ - NA NA LC 1A I r
Rock Dove
Columba palumbus Tory6 rpusHam/ L LC LC LC | IIB;IIIA r
Common Wood-Pigeon
Corvus corax Taspan/ 11 LC LC LC 111 T
Common Raven
Corvus corone cornix Bpana IIL LC LC LC 1IB T
Hooded Crow
. Tagan/
Corvus frugilegus Rook IIL LC LC LC 1B )t
Yaska/
Corvus monedula . 11 LC LC LC 1B 7
Eurasian Jackdaw
Coturnix coturnix [penemiua/ L LC \40) LC 1IB I I Blcen
Common Quail
O6uyna xykasua/
Cuculus canorus . 1 LC LC LC 111 Blcen
Eurasian Cuckoo
Curruca communis Oburana rPMyLua/ 1 LC LC LC 11 Tcen
Greater Whitethroat
Ipmymia yaBprbanka/
Curruca curruca Lesser Whitethroat I LC LC LC 1I mlcen
. ITnaBa cennma/
Cyanistes caeruleus Eurasian Blue Tit I LC LC LC 1I T
Ipamcka macra/
Delichon urbicum Northern House- I LC LC LC 11 Tcen
Martin
Benmuku mernuh/
Dendrocopos major Great Spotted I LC LC LC I r
Woodpecker
Dendrocopos syriacus C.eOCKM petnub/ I LC LC LC I I r
Syrian Woodpecker
. Lpna xyna/
Dryocopus martius Black Woodpecker I LC LC LC I 1I r
Egretta garzetta Mana. Oerna wara/ 1 LC LC LC I 1I )
Little Egret
Emberiza calandra Bemmia crpuauia/ I LC LC LC 111 Tcen
Corn Bunting
Emberiza cirlus Upnorpra crpragumia/ | ¢ LC LC LC II Tcen
Cirl Bunting
Crpraguia
Emberiza citrinella XKYTOBO/bKA/ I LC LC LC 1I r
Yellowhammer
Emberiza schoeniclus bapcxa CTPHa,uMua/ 1 LC LC LC 11 I1
Reed Bunting
Erithacus rubecula Upsernah/ . I LC LC LC 11 r
European Robin
Falco peregrinus Cuu coko/ I EN NT LC I I 11 iy
Peregrine Falcon
Falco tinnunculus Berpyuika/ 1 LC LC LC 11 11 Ml
Common Kestrel
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Common Pheasant
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L 3eba/
Fringilla coelebs Chaffinch I LC LC LC I r
. e CesepHa 3e6a/
Fringilla montifringilla Brambling I - LC LC 111 3
Fulica atra Jhncral nL LC LC LC | IA;IIB | III 11 T
Common Coot
Gallinago gallinago bapcra umya/ I CR LC LC | IA;IIB | I i I
Common Snipe
Garrulus glandarius Co? K/ IIL LC LC LC 1B Bl
Eurasian Jay
LIpHOrp/INM MOpCKI
Gavia arctica rmypar / I - EN LC I I 1I 3
Arctic Loon
Hirundo rustica Ceocra nacta I LC LC LC 1l Tcen
Barn Swallow
. . Pycu cBpauax/
Lanius collurio Red-backed Shrike I LC LC LC I I Tcen
. LIpBeHornaBy cBpavak/
Lanius senator Woodchat Shrike I LC LC NT I Tcen
Linaria cannabina Kononmapra/ I LC LC LC 11 Bl
Common Linnet
Lullula arborea Hlymera uesa/ I LC LC LC I 11 Tcen
Wood Lark
Luscinia megarhynchos Manm cnasyj/ I LC LC LC II Icen
sary Common Nightingale
Merops apiaster [Tuenapua/ I LC LC LC II II Tcen
European Bee-eater
. bena mmcka/
Motacilla alba White Wagtail I LC LC LC I Icen
Motacilla cinerea Horouna HHMC.Ka/ I LC LC LC I Tcen
Grey Wagtail
. . Cusa myxapuia/
Muscicapa striata Spotted Flycatcher I LC LC LC 1I Tcen
. . Byra/
Oriolus oriolus Eurasian Golden-Oriole I LC LC LC 1I Icen
Hyx/
Otus scops Common or Eurasian I LC LC LC 1I Icen
Scops Owl
Pandion haliaetus Pubap/ Osprey I RE NT LC I I 11 T
Parus major Benuka cerua/ I LC LC LC II r
Great Tit
Passer domesticus BpaGan noxyhap/ 1I LC LC LC r
House Sparrow
, JenoBa cennia/
Periparus ater Coal Tit I LC LC LC 1I r
Phalacrocorax carbo Bemmiar spanaw/ IIL LC LC LC 111 I
Great Cormorant
Phasianus colchicus Pasait/ nL NA NA LC | IATIA | I r
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. LIpna upsenpenka/
Phoenicurus ochruros Black Redstart I LC LC LC I Icen
, O6myHM 3BIKIAK/
Phylloscopus collybita Common Chiffchaff I LC LC LC I Tcen
I lymcku 3BIKHaK/
Phylloscopus sibilatrix Wood Warbler I LC LC LC I IT
. bpesos sBikmak/
Phylloscopus trochilus Willow Warbler I - LC LC I I
Lo Capaka/
Pica pica Black-billed Magpie IIL LC LC LC 1B mI'
3enena xxyHa/
Picus viridis Eurasian Green I LC LC LC 1I T
Woodpecker
. . Ty6actu ryparny/
Podiceps cristatus Great Crested Grebe I LC LC LC 111 )t
. . Cennna mybuBapka/
Poecile lugubris Sombre Tit I LC LC LC I Bl
. , Cusa cenutia/
Poecile palustris Marsh Tit I LC LC LC 1I r
3umoBKa/
Pyrrhula pyrrhula Furasian Bullfinch I LC LC LC I IT
Kpamuh/
Regulus regulus Golderest I LC LC LC I I
L bperynura/
Riparia riparia Sand Martin I LC LC LC 1I I
Scolopax rusticola Lymexa mpyia/ L LC LC LC | IA;IIB | I ulcen
Eurasian Woodcock
. bprmes/
Sitta europaea Eurasian Nuthatch I LC LC LC 1I r
ITnoBka Kamkapa/
Spatula clypeata Northern Shoveler I A48 LC LC 111 I T
Spatula querquedula Ipororosan/ L EN LC LC TIA I II 3
Garganey
. . Yiokak/
Spinus spinus Eurasian Siskin I NT LC LC 1I )
. Tyryrka/
Streptopelia decaocto Furasian Collared-Dove IIL LC LC LC 1B 111 r
. Iprnia/
Streptopelia turtur Buropean Turtle-Dove IIL A48 A48 A48 1B I I Blcen
Strix aluco Hlypcxa cosa/ I LC LC LC 1l r
Tawny Owl
Sturnus vulgaris ‘sopai/ . I LC LC LC 1B Tcen
Common Starling
) S LpHornasa rpmya/
Sylvia atricapilla Blackcap I LC LC LC II Icen
Tachybaptus ruficollis Manm rivypan Little I LC LC LC 1I 3
Grebe
Tringa glareola Llymca cpy i/ I - LC LC I 1 11 I

Wood Sandpiper
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Hayunn nasus/Latin name
Cpnckn Hasus/Enrneckn
Hasus Serbian name/English
name
3amura/Protection
HanyoHanHy cTaTyc samrure
ruesgehe nomymammje/National
protection status of the
breeding population

Hauponanuu craryc sanrrure
HerHesgapuna/National
protection status of the non-
breeding birds
Ino6amau IUCN craryc/Global
IUCN status
IupexTuBa o nTumama/Birds
Directive
Bepucka konBeHmmja/Bern
Convention
Boncka xonBennuja/Bonn
Convention (CMS)
MurpatopHau craryc/Migratory
status

CrpynHuK nujykasai/

Tringa ochropus Green Sandpiper

=
O
=
O
=

[apuh/

Troglodytes troglodytes Winter Wren

LC

=
O

II r

Turdus merula Koc/ I

Common Blackbird Le

LC LC I r

Jposy nepay/

Turdus philomelos Song Thrush

LC LC 1IB 1II Icen

Jpo3n nmenami/

T .o
urdus viscivorus Mistle Thrush

LC LC III mlcen

Ilynasan/
Eurasian Hoopoe

Upupa epops

LC LC 11 Tcen

3amrrura — [IpaBUIHNUK O MPOIIAIIEbY 1 3AIITUTH CTPOTO 3amTuheHNnx
n SaIHT]/[heHI/IX AVB/bUX BpPCTa 6]/[}'baKa, SKUBOTUbA U I/bMBa: | — CTpOro
samruhena Bpcra, II - samtuhena Bpcta, L - BpcTa samrihena 3akoHoM
O IVIB/bA4Ul J'IOBCTBY.

Haumonanuu craryc samrure rHespehe nomymamuje, Hamyonamun
craryc 3amTuTte HerHesapuia u Imo6amuu IUCN craryc: LC - Hajmama
6pura (Least Concern), EN - yrpoxena (Endangered), NA - Herprumersusu
kpurepujymn (Not Aplicable), CR - xputmdno yrpoxena (Critically
Endangered), VU - pamusa (Vulnerable), NT - ckopo yrpoxena (Near
Threatened), RE - pernonanto ncrpe6pena (Regionally Extinct).
upextupa o ntunama EBporncke xomimcuje 2009/147: I - nomartax I, ITA
— nomatak IIA, IIB - gomarax IIB, ITIA - momarak IITA, ITIB - momarak II1B.
BepHcka xousennuja: II — crporo samrrhena Bpcra; III - 3anrrnhena
BPCTa KOja Ce JIOBY V/IN Ce Ha OW/IO KOjy HauMH eKCIITOaTHIIIe.

Boncka konBennuja (enr. Convention on the Conservation of Migratory
Species of Wild Animals - CMS): 1 - nopmarak I, yrpoxeHe MurpatopHe
Bpcte; I - moparaxk II, murpatopHe BpcTe koje Tpeba a 6ysy mpemmeT
MehyHapogHux criopasyma.

Murparopunu craryc: I' — rHesfgapuna cranapuia; Icen — ruespmapuia
cemiia; JI - myranuia; IT - mpomasuuiia; 3 — 3MMOBaNNIE; B — BEPOBATaH
MHUTAPpTOPHMN CTaTyC; M - MOI‘th/I MIUTpaTOpPHN CTaTyC.

Ykymnan 6poj 3abenexxennx spcra usocn 99 (Tabena 1).
[Toxpyujem momuHupajy nrute ruesgaputie (Cnnka 2) ca 72
3abenexxeHe Bpcre (73,5%), o vera je 31 BpcTa rHe3gapuiia
CemIIa, TOK je 41 BpcTa THesfapulia CTaHapuIia.

Protection — Rulebook on the Proclamation and Protection of Strictly
Protected and Protected Wild Species of Plants, Animals and Fungi: I -
Strictly protected species, II — Protected species, L — Species protected
according to the Law on Game Animal and Hunting.

National protection status of the breeding population, National
protection status of the non-breeding birds and Global IUCN status:
LC - Least Concern, EN - Endangered, NA - Not Applicable, CR -
Critically Endangered, VU - Vulnerable, NT - Near Threatened, RE -
Regionally Extinct.

The Birds Directive (Directive 2009/147/EC): I - Annex I, IIA - Annex
ITA, IIB - Annex IIB, ITIA - Annex IIIA, IIIB - Annex IIIB.

Bern Convention: II - Strictly protected species; IIT - Protected species
that is subject to hunting or exploitation of any sort.

Bonn Convention (Convention on the Conservation of Migratory
Species of Wild Animals - CMS): I — Annex I, Threatened migratory
species; IT — Annex II, Migratory species that require international
treaties for their conservation.

Migratory status: I' — breeding-resident; Icen — breeding-migratory; JI —
stray bird; IT - transient bird; 3 — wintering bird; B — probable migratory
status; M — possible migratory status.

The total number of recorded species is 99 (Table 1).
The area is dominated by breeding birds (Figure 2) with 72
recorded species (73.5%), of which 31 are breeding-migra-
tory and 41 are breeding-resident.
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14%

7%

29%
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Crnuxa 2. Murparopsu crarycu ntuia bpecrosaukor jesepa (I' - rHesgapuiia cranapuia; Icen — reesgapuna cenuua; JI - myrammia; IT - nponasuniia
u 3 - 3UMOBa/INIL; 3a HemoTBpheHe ruesnapuie kopuiheHe Cy o3Hake: B — BepoBaTHa IHe3lapuLia; M — Moryha ruesgapuia).

Figure 2. Migratory status of the birds of Brestovatko Lake (I' - breeding-resident; Tcen - breeding- migratory; JI — stray bird; IT - transient bird, and
3 - wintering bird; abbreviations for unconfirmed breeding birds of the area: B - probable breeding bird; m — possible breeding bird)

CraTyc 3alITHTe BPCTa HA HALIMOHATHOM I
mehyHapogHOM HUBOY

ToxoM ncTpakusama 3abenexxeHo je 19 samrnhennx
u 79 crporo samrunhennx Bpcra nruna npema [IpaBui-
HMKY O Iporlalleny cTporo 3amruhennx n samruhe-
HUX AMB/BMX BPCTa Ombaka, >XUBOTUIA U I/bUBA
(»Cny>xx6enu rmacuuk PC”, 6p. 05/10, 47/2011, 32/2016
u 98/2016). ITopen Tora, eBUgeHTUpaHe CY M BPCTe KOoje
cy samrihene 3akoHOM 0 juBI/bauM 1 T0BCTBY (2023), a
To cy: rnyBapa (Anas platyrhynchos), cusa yarba (Ardea
cinerea), rony6 rpusnam (Columba palumbus), BpaHa
(Corvus corone cornix), ragay (Corvus frugilegus), mpe-
nemuua (Coturnix coturnix), mucka (Fulica atra), cojka
(Garrulus glandarius), Benuku Bpauay (Phalacrocorax
carbo), ¢asan (Phasianus colchicus), cBpaka (Pica
pica), mymcka mbyka (Scolopax rusticola), rpororosan
(Spatula querquedula), ryrytxa (Streptopelia decaocto) n
rpnuta (Streptopelia turtur).

Ha nctpaxxnBanoM HOfpy4jy 3abe/IesKeHo je mpucy-
CTBO Benukor 6poja Bpcra of mehyHapomnor sHawaja.
IIpema [lupekTuByu 0 NTULAMa, €BULEHTUPAHO je 14
Bpcra ca JJomarka I (Tabena 1), mTo ykasyje Ha 3Ha4aj
HOZIpYYja Y KOHTEKCTY 3aIITUTE CTAHMINTA. 3abeIexxeHo
je m nmpucyctBo 65 Bpcra ca Jogarka IT u 26 Bpcra ca
Hopmarka III BepHcke KOHBeHIMje, a €eBUNEHTUPAHO je
npucyctso 20 Bpcra ca JJogatka II Konsennuje o ouy-
Balby MUTPATOPHUX BPCTA AUB/BUX KUBOTHUA. [Ipucy-
CTBO OBMX BPCTa [JOJATHO yKasyje Ha KOH3epPBaIMOHMN
3Ha4aj mozpydja.

Ha ocHOBy moparaka [OCTYIHMX Ha 3BaHMYHOM
cajry Mebynaponue yHuje 3a samrtuty mnpupope (eHT.
International Union for Conservation of Nature, TUCN)
(IUCN, 2012) u Ha ocHOBY mopiataka u3 LlpBeHe Kmbure
dayne Cpbuje - ITtune (Papguummh, 2018), na Cnnuu 3 je
mpuKaszaH 6poj BpCTa MO KaTeropyjama yrpoXKeHOCTIL.

Species protection status at national and
international level

During the survey, 19 protected and 79 strictly protected
bird species according to the Rulebook on the proclamation
and protection of strictly protected and protected wild
species of plants, animals and fungi were recorded (,,Cryx-
6enu mracuuk PC’, 6p. 05/10, 47/2011, 32/2016 u 98/2016).
In addition, species protected by the Law on Game and
Hunting (2023) have also been recorded, and these are:
Mallard (Anas platyrhynchos), Grey Heron (Ardea cinerea),
Common Wood-Pigeon (Columba palumbus), Hooded
Crow (Corvus corone cornix), Rook (Corvus frugilegus),
Common Quail (Coturnix coturnix), Common Coot (Fulica
atra), Burasian Jay (Garrulus glandarius), Great Cormorant
(Phalacrocorax carbo), Common Pheasant (Phasianus
colchicus), Eurasian Magpie (Pica pica), Eurasian Woodcock
(Scolopax  rusticola), Garganey (Spatula querquedula),
Eurasian Collared-Dove (Streptopelia  decaocto) and
European Turtle-Dove (Streptopelia turtur).

A number of internationally important species were
recorded in the survey area. According to the Birds Direc-
tive, 14 species from Appendix I were recorded (Table 1),
which indicates the importance of the area in the context of
habitat protection. The presence of 65 species listed in the
Appendix IT and 26 species from Appendix III of the Bern
Convention was also recorded, as well as 20 species listed
in the Appendix II of the Convention on the Conservation
of Migratory Species of Wild Animals. The presence of
these species further indicates the importance of the area
in terms of the species conservation.

Based on data available on the official website of the
International Union for Conservation of Nature, IUCN
(IUCN, 2012) and the data from the Red Book of Fauna of
Serbia - Birds (Pagmumh, 2018), Figure 3 shows the num-
ber of species by threat category.
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Cnuka 3. Hanpmonamuu craryc yrpoxxenoctu spcra riesehux (HT') n vernesgehux (HH) momynarja n rmo6amuan (I') cTaryc yrposkeHOCTH BpCTa

NTHIA 3a0e/IeKeHNX Ha TepuTopuju bpectoBaukor jesepa

Figure 3. National threat status of breeding (HI') and non-breeding (HH) populations and global (I') threat status of bird species recorded on the

territory of the Brestovacko Lake

Yrposkern takconu (CR, EN, VU) Ha HaumoHamHOM
HIBOY CY:
o 3a rHesgehe momymanmje: momojka  (Actitis
hypoleucos), npua uurpa (Chlidonias niger), cusu
coko (Falco peregrinus), 6apcka upyka (Gallinago
gallinago), nnoska kammkapa (Spatula clypeata),
rporotoBar; (Spatula querquedula) wm rpauna
(Streptopelia turtur);

o 3a HerHessiehe monymanmje: momcka eja (Circus
cyaneus), npenemua (Coturnix coturnix), ILpHO-
rpmu Mopcku rwypan (Gavia arctica) m rpimna
(Streptopelia turtur).

Yrpo>keH TaKCOH Ha IJMOOAJHOM HUBOY je Tpiuia
(Streptopelia turtur).

HI/IBCPSI/ITCT N C€30HCKAa JTMHAMMKa OpHI/ITO(I)aYHe

3a aHa/NM3y [UBEP3NUTETA M CE30HCKE AMHAMUKE Op-
Hurodayne BpecroBaukor jesepa xopuurheHu ¢y moganu
npuKkymwbeHn Ha crom tadkama (Cmmka 1). 3a morpebe
aHa/IM3a y3eTy Cy y 0631p caMo MOJALy Ha AUCTAHIY JO
50 m opx mcrpaxmBada papu obesbebhusama yjemHaueHe
[leTeKIuje U MOY3aHOCTI yodaBama Iruna Meby rauka-
Ma. AHanusupajyhn 6poj saberexxeHnx jefyHKN MO Me-
cenyMa, Ha guctaHuy go 50 m of ucrpaxmupaua, HajBehM
6poj je 3abenexxen y okTobpy Meceny (n = 49), a HajMamn
y jyny (n = 17) (Tabena 2).

The following are the nationally threatened taxa (CR,
EN, VU):

« Among breeding populations: Common Sandpiper
(Actitis hypoleucos), Black Tern (Chlidonias niger),
Peregrine Falcon (Falco peregrinus), Common Snipe
(Gallinago  gallinago), Northern Shoveler (Spatula
clypeata), Garganey (Spatula querquedula) and
European Turtle-Dove (Streptopelia turtur);

« Among non-breeding populations: Hen Harrier
(Circus cyaneus), Common Quail (Coturnix coturnix),
Arctic Loon (Gavia arctica) and European Turtle-
Dove (Streptopelia turtur).

European Turtle-Dove (Streptopelia turtur) is globally
threatened taxon.

Diversity and seasonal dynamics of the
ornithofauna

Data collected at point count stations (Figure 1) were
used for the analysis of the diversity and seasonal dynam-
ics of the ornithofauna of Brestovacko Lake. For the pur-
pose of the analysis, only data from a distance of up to 50
m from the surveyor were considered to ensure consistent
detection and reliability of bird sightings between points.
When analysing the number of individuals recorded per
montbh, at a distance of up to 50 m from the surveyor, the
highest number was recorded in October (n = 49), and the
lowest in June (n = 17) (Table 2).
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Ta6ena 2. [leckpuntusHyu napameTpy opHuTo(ayHe 1o Mecelma Ha BpectoBaukoM jesepy u BpegHocty Shannon-Wiener (H') nxzekca o mecennma

Table 2. Descriptive parameters of the ornithofauna per month at the Brestovatko Lake and values of the Shannon-Wiener (H') index per month

VkynHo Cpemba Munnmym Makcumym
jemuaku/ YkynHo BpcTa/ . 5 EOCT / jemuaku/ jemuuku/ SD H' uapgexc/
Total Total species Ml:a.l:x value Min. Max. H' index
individuals individuals individuals
Mapr / March 24 12 2,0 1 4 1,13 2,35
Maj / May 22 12 18 1 5 1,34 2,28
Jyu / June 17 11 1,5 1 5 1,22 2,20
Og:t(;éb"z/ 49 13 3.8 1 12 3,42 2,23

Tabena 2 mokasyje 1a Mako je 6poj 3aberexxeHnx BpcTa
Ha JUCTAHIM /10 50 M peIaTUBHO CTAOVMIAH TOKOM MeCelu
(ox 11 o 13), mpocedan 6poj jeANHKY IT0 BPCTI Y OKTOOPY
opcryna (3,8) y omHocy Ha octane Mecene (1,5-2,0), mro je
npaheHo u BehoM cranmapnHoM meBujanmjoMm (SD=3,42).
Ynpkoc Tome, BpegHocTy Shannon-Wiener nngekca ocra-
JIe Cy Y YCKOM pacmony (2,20-2,35), mro yKasyje Ha cTa-
OVJIHY Pa3HOBPCHOCT OpPHUTO(dAyHEe TOKOM FOJIMHE.

Anamusa Bapujance (One-Way ANOVA) Huje 1mo-
Kasajla CTATMCTUYKM 3HAYajHe pasiMKe y BPEJHOCTMMA
Shannon-Wiener nngexca usmeby mecenu (F (3, 16) = 0,92,
p = 0,454)). IToganu cy 3ajOBO/BIIN YC/IOBE HOPMAJIHO-
ctu u xomoreHoctn Bapujancu (Shapiro-Wilk, p > 0,05;
Levenes test, p = 0,82). Jomaruu Kruskal-Wallis Tect xao
HelapamMeTapcKa MOTBPAA /jaje KOH3NCTeHTaH pesynrar (H
= 2,64, p = 0,45), WITO yKasyje Ha PeATUBHY CTAOVMIHOCT
Pa3HOBPCHOCTY IITUIIA TOKOM PA3ININTUX MECEN.
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Table 2 shows that although the number of recorded
species at a distance of up to 50 m was relatively stable over
the months (from 11 to 13), the average number of indi-
viduals per species in October deviated (3.8) compared to
the other months (1.5-2.0), which was accompanied by a
higher standard deviation (SD=3.42). Despite this, the val-
ues of the Shannon-Wiener index remained within a nar-
row range (2.20-2.35), indicating stable diversity of the
ornithofauna throughout the year.

One-way analysis of variance (ANOVA) did not reveal
statistically significant differences in Shannon-Wiener in-
dex values between months (F (3.16) = 0.92, p = 0.454). The
data met the assumptions of normality and homogeneity of
variances (Shapiro-Wilk, p > 0.05; Levene’ test, p = 0.82). An
additional Kruskal-Wallis test as a non-parametric confirma-
tion yielded a consistent result (H = 2.64, p = 0.45), indicating
the relative stability of bird diversity across different months.

JyH OkTobap

Meceu,

Cruka 4. Cpenme Bpegnoctu Shannon-Wiener nnpekca (H') mo Mecennma ca npukasom cranpapiHe aesujanuje. Ilogaiy ce ofHOCe Ha AUBEP3UTET
ITHIIA 3a0e/IeKEHNX Ha IIeT Tadaka y3 06amy BpecToBadkor jesepa TOKOM MCTpaKMBatba y MAPTY, Majy, jyHy i oKTo6py. Bupuse cy ymepese

Bapujauuje nsmehy mMeceny, 6e3 CTaTUCTUUKM 3HAYAJHMX Pa3/IMKa.

Figure 4. Mean values of the Shannon-Wiener index (H') per month, with standard deviation shown. The data relate to the diversity of birds recorded
at five point count stations along the coast of Brestovacko Lake during surveys in March, May, June and October. Moderate variations are visible

between months, without statistically significant differences.
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Cpenme Bpennoctn Shannon-Wiener nunekca (H') mo
MecelMa KpeTaje Cy ce y YCKOM MHTEPBaIy ¥ HUCY I10-
Ka3ajle 3Ha4ajHe pasyuke. HajBuia BpegHoCT 3abemexeHa
je y MapTy, IOK je HajHIbKa yTBpheHa y jyny. CrangapaHe
IeBMjalMje IO MecellMa YKasyjy Ha yMepeHy Bapujabui-
HOCT yHyTap IOjeAMHAYHUX y3opaka. Ipaduuky mpuxas
norsphyje penaTuBHy cTabMIHOCT Pa3HOBPCHOCTU OPHIU-
ToayHe TOKOM ucTpakuBanux Mecenu (Cnuxka 4).

OVICKYCUJA

BpecroBauko jesepo IpepcTaBba Hajsehe BOIeHO Telo
y okBupy Ilapka mpupope ,,Pagan’, IITO f0ofaTHO HAI/IaIIa-
Ba 3HAa4aj MCTPa)KVBama 3a IO3HaBalbe OMONMBep3NTeTa
samrtrheHor noppydyja. VMcrpakusame opaurodayse bpec-
TOBAYKOT jedepa TOKoM 2023. rofivHe II0Ka3aJjio je peaTuB-
HO BJICOKY Pa3HOBPCHOCT IITHIIA Ha IIPOCTOPY OBE BeIITad-
Ke aKyMyanuje. 3ab6e/IeXeHo je YKymHO 99 BPCTa, O KOjux
Behuny umHe raesgapune (73,5%), TO yKa3yje Ha 3Ha4aj
jesepa Kao pernpofyKTUBHOT CTAaHNIITA y IEPHOAY Pa3MHO-
KaBama. [IpucycrBo HerHesmehux BpcTa, OJHOCHO BpCTa
O3HAYEHMX KAO IIPOJIa3HUIIE, 3UMOBA/IMLIE U Ty Ta/IULIE, II0-
TBpDhyje yory oBor yoKkanmmreTa M Kao IIPUBPEMEHOT VN
CE30HCKOT YTOYMINTAa TOKOM JVCIEpP3Njeé M MUTPATOPHUX
KpeTama. Vako y cacraBy ¢hayHe TOMMHUPAjy THe3[apuiie,
Hajeha BpefHOCT fyBep3uTeTa 3abenexeHa je y oKToopy,
IITO Ce MOXKe 00jaCHNTI CE30HCKMM IIPEeK/IallatheM CTaHa-
puIa ¥ MUTPATOPHUX BPCTa TOKOM jecemse ceobe. Tpeba
VMATH Y BUAY [ia Cy aHa/IN3e JUBep3nTeTa 3aCHOBAHE JIC-
K/by49MBO Ha IToAanyiMa IIpUKYIUbE€HVM METOAOM IIOIIVICa 3
TauKe, TOK (ayHMCTIYKA IICTA 00yXBaTa CBe 3a0eexene
BPCTe HEe3aBJICHO Of METOfE, IITO JIeNVIMIYHO OrpaHNIaBa
AVIPEKTHY YHOPEANBOCT OBMX PE3yATaTA.

ITosHaTo je fa cy pubmany BpeMeHOM IIOCTa/N ITTaBHa
YIIOPHUIITA 32 MHOTE BPCTe IITHIA, [Ipe cBera 360r focTym-
HOCTH XpaHe, II0CTOjaa CTAHMINTA OTOJHNX 33 PEeIpo-
RYKLMjy, Kao U 300T Be/IMYMHE U II0JI0XKaja KOji IIOTORY]y
Kao ycIyTHe cTaHmie Ha cemupbeHoM myTy (Tucakov i
sar., 2001). Jy>kHO ofj HaIIVX BeJMKMX peka, Cae u JlyHa-
Ba, OBY yJ/IOTY IIpey3eie Cy 6pojHe BelTauKe aKyMy/Iarjyje
u Manu 6poj pubmaxa (Marinkovié, 1997; Stankovi¢, 2000;
Grubac i Grubac, 2001; Ruzi¢, 2002; Ipy6ay, 2003; Pyxuh,
2003; Rakovi¢ & Novakovi¢, 2003; Ciri¢ i Petrovi¢, 2004;
Radakovi¢, 2010; Radakovié i sar., 2011; Menenuna, 2021).

IMopebemeM ca cimyHuM UcTpaKuBamuMa yayrap Cp-
6uje, moxe ce younTtu ga BpecroBauxo jesepo menn Heke
3aje[HMYKe KapaKTepUCTHKe ca JPYyTUMM aKyMylalyjama,
Ii€ aHTPOIIOr€HE BOIEHE IIOBPIINHE AOIIPMTHOCE OIyBalby
JTIOKa/THe ¥ MUTpaTopHe aBudayHe. YIIopenHa aHammsa ca
aKyMy/ZalMIOHMM je3epoM Ipyka mpyka HopaTHy mepc-
HeKTUBY y TyMademy pesynrTara fobujeHux 3a Bpecro-
Ba4yko jesepo. Ha jesepy Ipyka cy TokoM focamammux
ucTpaxKuBama 3abenexere 193 Bpcre nruna (Barjaktarov,
2004; Radakovi¢, 2010; Radakovi¢ i sar., 2011). OBako
BIUCOK [JUBep3UTeT OpHUTO(AyHe IIPUINCYje Ce BEIMKO]
noBpinHN BofeHor ornexgana (934 ha), cranHoctu Bo-
IOTOKa, Pa3BMjeHOj IpnobaaHoj BereTalyjyu MOTOLHOj 3a
ckpuBambe 1 raexhere, kao u 06wnpy xpane (RuZic i sar.,
2004; Topuzovi¢ i Pavlovi¢, 2005). Cu4aH OpHUTONIOLIKY

The mean values of the Shannon-Wiener index (H') for
each month fluctuated within a narrow interval and did
not show significant differences. The highest value was re-
corded in March, while the lowest was determined in June.
The standard deviations per month indicate moderate vari-
ability within the individual samples. The graphical repre-
sentation confirms the relative stability of the ornithofau-
nal diversity during the survey months (Figure 4).

DISCUSSION

The Brestovacko Lake is the largest water body within
the “Radan” Nature Park, which is the fact that further em-
phasises the importance of this survey for understanding
the biodiversity of the protected area. The 2023 survey of
the Brestovacko Lake ornithofauna revealed a relatively
high diversity of birds at this artificial reservoir. A total
of 99 species were recorded, the majority of which were
breeders (73.5%), indicating the importance of the lake as a
breeding habitat during the breeding season. The presence
of non-breeding species, i.e. species classified as transient,
wintering and stray birds, confirms the role of this site as a
temporary or seasonal refuge during dispersal and migra-
tion. Although the breeding species dominate the fauna,
the highest diversity value was recorded in October, which
could be explained by the seasonal overlap of resident and
migratory species during the autumn migration. It should
be borne in mind that the diversity analyses were based
exclusively on data collected using the point count method,
whereas the faunistic list included all recorded species re-
gardless of method, which partially limited the direct com-
parability of these results.

It is well known that fish ponds have, over time, be-
come important strongholds for many bird species, pri-
marily due to the availability of food, the existence of
suitable breeding habitats, and their size and location,
which are therefore favourable as stopover sites on their
migratory route (Tucakov et al., 2001). South of our great
rivers, the Sava and the Danube, this role has been taken
over by numerous artificial reservoirs and a few fish ponds
(Marinkovié, 1997; Stankovi¢, 2000; Grubaé & Grubad,
2001; Ruzi¢, 2002; Ipy6ay, 2003; Pyxxuh, 2003; Rakovi¢
& Novakovi¢, 2003; Ciri¢ & Petrovi¢, 2004; Radakovi¢,
2010; Radakovié et al., 2011; Menenuwa, 2021).

A comparison with similar surveys in Serbia reveals
that the Brestovacko Lake shares some common char-
acteristics with other reservoirs, and that anthropo-
genic bodies of water contribute to the conservation of
local and migratory avifauna. A comparative analysis
with the Gruza Reservoir provides an additional per-
spective for interpreting the results obtained for the
Brestovacko Lake. During previous surveys, 193 bird
species have been recorded at Gruza Lake (Barjaktarov,
2004; Radakovi¢, 2010; Radakovi¢ et al., 2011). This high
diversity of ornithofauna is attributed to the large sur-
face of the water body (934 ha), the stability of the wa-
tercourse, the developed riparian vegetation suitable for
concealment strategies and nesting, as well as the abun-
dance of food (Ruzi¢ et al., 2004; Topuzovi¢ & Pavlovig,



OpnuuttiopayHa 60geHux u apuodannux culanumina

Bpecitiosauxoi jesepa: cacitias, ce30HCKA UHAMUKA U KOH3ePBAUUOHU 3HAUA]

3Ha4aj MMa U aKyMynanuja hemuje, rue cy 3abenexxene 132
BpcTe nruna (3aBop 3a samrury npupoge Cpbuje, 2021),
mTo ce Takohe mosesyje ca Behom mospmHOM (335 ha)
U NIOBO/BHMM CTAHMIIHVIM YCIOBMMA. JOLI jefjaH IpuMep
npezcTaB/bajy CMmaoBauka jesepa y jyromcrodnoj Cp-
6uju1, OHOCHO fIBa BellTauka jesepa (Casar I u Casar II)
HacTasa KpajeM 20. BeKa, Ha HafIMOPCKOj BUCHHU Of OKO
700 m (Hoxuh, 2015). Maxo cy mpBoO6uUTHO 61/Ia HaMeme-
Ha 3a HaBOJbaBalbe 1 OIBOJbaBarbe, NaHAC Ce KOPUCTe
YIJIaBHOM Yy peKpeaTuBHe cBpxe. Ha oBOM noKanurery je
3abenexeno 113 Bpcra ntuna (Nikoli¢ i Medenica, 2024),
IITO yKasyje Ha OPHMUTOJIOLIKM 3HA4daj U MambUX aKyMy-
Jalyja YKOIUKO Ce Hajla3e Y MO3aMYHOM U CTPYKTYPHO
PasHOBpCHOM Ilej3axcy. Y nopebemy ¢ tum, bpecrosau-
KO je3epo umMa Mamwy nospuny (oxo 80 ha) (Yopyxeme
Cnoprckux Pubonosana ,, HUIITABA” HUIIL, 2025), yxu
10jac IVIMTKe BOJie U C/1abuje pa3BujeHy IproOanHy Bere-
TallNjy, /I je YIIPKOC TOMe TOKOM jeHOTOfUIIbET UCTpa-
JKMBarba eBUAEHTUPAHO 99 BpCTa ITULA, IUTO IIPECTaB/ba
BICOK CTeIIeH IMBEP3NUTETA Y OGHOCY Ha OUeKMBaHe Bpef-
HOCTM 32 Mame akyMynanuje. OBakBY pesyaTaTy yKasyjy
Ia Mame BelllTayKe aKyMy/Iallje, 3aje[JHO ca IIpUoOaTHuM
10jacoM ¥ IpUIafajyRuM OKOMHMM CTaHUINTHIMA, MOTY
UMaTH 3Ha4YajHy y/IOry Yy O4yBamy OpHUTOdAyHe KaKO Y
rHesfeheM meprony, Tako M TOKOM MUrpanyje.

bpecToBauko jesepo, ympKOC OrpaHMYEHUM [JMMEH-
3MjaMa, IIpefiCTaB/ba M30/I0BAaHO BOJEHO CTAHMINTE Y IINU-
peM KOIIHEHOM IIpefiely, 300r 4era yMa I0ceOaH 3Ha4aj
3a BOJieHe M BpcTe Koje npedepupajy mpuobdanHu mojac.
Iberosa yrnora ce ornena, mpe cBera, y obesbehuparmy mec-
Ta 3a VICXpaHY, OAMOP U IPUBPEMEHO 3a[jpXKaBambe TOKOM
Murpanuje, ogHOCHO y GyHKIUju ,,stepping stone” cra-
HUIITA Y MPEXY BOJICHUX JIOKA/IUTETa. Y TOM KOHTEKCTY,
IPUCYCTBO BpCTa Kao LITO CY IVIOBKa Kalukapa (Spatula
clypeata), mnomnojka (Actitis hypoleucos), upHa 4nrpa
(Chlidonias niger), 6apcka mbyka (Gallinago gallinago) n
rpororosay (Spatula querquedula) ykasyje Ha TO Ja JI0Ka-
nnTeT uMa GpyHKLMOHAIHY 3Ha4yaj 3a O4yBarbe OpHUTO(DA-
YHe, HapO4ITO TOKOM ce0be 1 Ce30HCKMX KpeTama.

[Mopanyu goOujeHy TOKOM UCTpaXkKMBaba YKasyjy Ha TO
Ia BpecroBauko jesepo mpencTaB/ba JIOKaIUTET HA KOMe
je 3abeexkeH BUCOK 6poj BPCTa ca pa3IMIUTIM CTEIICHOM
npasHe 3amrtute y Cp6uju. [Ipema IlpaBuiHnky o mpor-
JAIIeY M 3aIITUTY CTPOro 3alITHNeHuX OMB/BUX BPCTa
Ompaka, )KMBOTHUIba 1 IbuBa (2016), 79 BpcTa 3abenexe-
HUX Ha bpecToBaYKkoM jesepy Hajta3y ce Ha CIUCKY CTPOTO
samrtuhennx, a 19 Ha cnmcky samruheHUX JUB/BUX BPCTA.
C 063upoM fa BenuKy 6poj MIMPOKO PaclpOCTparbeHnx
Bpcra y Cpbuju uma onpebheHu crerneH samrure, ope KaTe-
ropuje, Ipe CBera, ofipakaBajy 3aKOHCKM OKBUP 3alITHUTe
BPCTa U IPECTaB/bajy HOIYHCKY MH(OpMaLjy y3 IpMUKa3
(bayHMCTUYKOT cacTaBa.

Bucoxa sactymbeHocT cTporo samTnuheHux Bpcra U
BpCTa HaBeleHNX y aHeKcuMa bepHcke KoHBeHIMje, Kao U
y JJupexTusnu o nruiiama, ykKasyje Ha To jja bpectoBauko
jesepo MMa KOH3epBal[MOHM 3Ha4aj 1 Ha MehyHapomHOM
HuBOY. KoH3epBalMjcKy MOTEH1IMjal OBOT MOAPYYja MOXKe
6uTy fomaTHO yHanpebeH ycrmocraspameM peOBHOT MO-

2005). The Celije Reservoir has similar ornithological
importance, where 132 bird species have been recorded
(3aBog 3a samrrury npupoge Cp6uje, 2021), which is also
due to its rather large area (335 ha) and favourable habitat
conditions. Another example is the Smilovacka Lakes in
south-eastern Serbia, namely two artificial lakes (Savat I
and Savat II) created in the late 20" century, at an alti-
tude of around 700 m (Hoknuh, 2015). Although they were
originally intended for irrigation and drainage, they are
now used mainly for recreational purposes. 113 bird spe-
cies have been recorded at this site (Nikoli¢ & Medenica,
2024), which indicates the ornithological importance of
even small reservoirs provided they are situated in a mo-
saic and structurally diverse landscape. In comparison,
the Brestovacko Lake has a smaller area (around 80 ha)
(Yopyxewe Cnoprckux Pubonosauna , HVIITABA” HUIII,
2025), a narrower shallow-water belt and less developed
riparian vegetation, but despite this, 99 bird species have
been recorded during the one-year survey, which repre-
sents a high degree of diversity compared to the expected
values for small reservoirs. Such results indicate that small
artificial reservoirs, together with their riparian zone and
associated surrounding habitats, may have an important
role in the conservation of ornithofauna, both during the
breeding season and migration.

The Brestovacko Lake, despite its limited dimensions,
is an isolated aquatic habitat within the wider terrestrial
landscape, which is why it is of particular importance to
aquatic and riparian species. Its role is primarily reflected
in providing places for feeding, resting and stopover
during migration, i.e. functioning as a “stepping stone”
habitat in the network of aquatic sites. In this context, the
presence of species such as Northern Shoveler (Spatula
clypeata), Common Sandpiper (Actitis hypoleucos), Black
Tern (Chlidonias niger), Common Snipe (Gallinago
gallinago) and Garganey (Spatula querquedula)
indicates that the site has functional importance for the
conservation of the ornithofauna, particularly during
migration and seasonal movements.

Data obtained during the survey indicate that
Brestovacko Lake is a site where a high number of spe-
cies with varying degrees of legal protection in Serbia have
been recorded. According to the Rulebook on the procla-
mation and protection of strictly protected and protected
species of wild plants, animals and fungi (2016), 79 spe-
cies recorded at Brestovacko Lake are on the list of strictly
protected species, and 19 are on the list of protected wild
species. Given that a number of widespread species in Ser-
bia have a certain degree of protection, these categories
primarily reflect the legal framework for species protection
and provide supplementary information to the review of
the faunistic composition.

The high number of strictly protected species and spe-
cies listed in the annexes of the Bern Convention, as well
as in the Birds Directive, indicates that Brestovacko Lake is
of international importance in terms of conservation. The
conservation potential of this area can be further enhanced
by establishing regular monitoring and implementing pro-
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HUTOPUHIA U YBODeeM Mepa 3allTUTe TOKOM KPUTUIHNX
nepuofa. O yKynHO 99 perncTpoBaHux BpcTa, 65 BpcTa
ce Hajasyu Ha muCTU crporo 3amrnhennx (goparak II), a
26 Ha nmucTy BpcTa 3amTuhennx bepHCKOM KOHBEHIUjOM
(Jomarak III), unme oBa axymynauuja fobyja BaXKHOCT
Kao CTaHMIITE BPCTa Of eBPOIICKOT 3Havyaja. OBa KOHBEH-
111ja, Koja je o6aBe3yjyhu npaBHM MHCTPYMEHT Yy 06/macTu
3allTUTE IMpUpPOfie Ha Teputopuju EBpore, mpencrasiba
OCHOBY 3a [IOHOIIEHE HALMOHATHOI 33aKOHOJABCTBA Y
o0acTy OYyBama JVB/BMX BPCTA U IBVXOBUX CTAHUIITA
(Tynaxos u cap., 2018). [IupekTuBa O 3aLITUTYU AUB/BUX
Bpcra ntuna (enr. Council Directive 2009/147/EC on the
conservation of wild birds) (Directive, 1979) npencrasiba
3Ha4YajaH MeDyHapoHV JOKYMEHT, a 3alITUTa Ce OfHOCU
Ha yIpaBjbaibe ¥ MOHUTOPYHT IITUIIA, jaja, THe3/la U CTa-
HUINTA CBMX BPCTa ITMIA KOje Ce NMPMPOJHO Hajlasde Ha
tepuropuju EBporncke yuuje. IToceOHO je 3HauajHO IIpu-
cycTtBo 14 Bpcra ca Jlonarka I [IupextuBe o nTuijama, mTo
yKasyje Ha 3Hayaj IOZIpyYja y KOHTEKCTY 3alITUTe CTa-
Huta. Bpere ca Jogataka II u III TupextuBe o nTuiama
HIICY pa3MaTpaHe y OBOM KOHTEKCTY, ¢ 003UPOM Jia ce OBU
aHEeKCHU OJHOCE Ha peTy/lucame JI0Ba U TPrOBUHE, a He Ha
3aIITUTY CTAaHUIITA.

AHa/m3sa ce30HCKe IMHaMIIKe TI0Ka3yje pelaTUBHO CTa-
6utaH 6poj BpcTa TOKOM Pas3IMYUTUX MeCelly Ha CTOII Tad-
Kama 1 Ha iuctaHuy o 50 m off ncrpakusada (11-13), amm
u oBehaH 6poj jeVIHKY Y OKTOODY, IITO Ce MOXKe JIOBECTH
y Be3y ca MUTPaTOPHUM KpeTamlMa TOKOM ceobe. Jaxo je
6poj jemuuky 6uo Behm y oxTobpy, BpenHocTy Shannon-
Wiener nnpekca (H') Hucy mokasaie cTaTUCTUYKY 3HAYAj-
He pasyuke u3Meby Meceny, ITO yKasyje Ha CTaOMIIHOCT y
CTPYKTypu OopHUTO(ayHe yciien, Ce30HCKe poTaliije BpcTa
(»species turnover”). OBaj mofaTak je y Cklafy ca CTyauja-
Ma Koje Cy IToKa3aje fia ¥ IIOpef Ce30HCKe IIPOMEHe y cac-
TaBy OpHMUTO(AyHE M CMEeHe BPCTa, MHAEKCY Pa3HOBPCHOC-
T MOTy ocTaTyt cTabwiny (Shimadzu et al., 2013).

BpecToBauko jesepo, mOpey yIore y BOLOCHa0OfeBaby
U pery/nanyjy BOLOTOKA, CBe BUILe Ce KOPICTH 3a peKpea-
L[Ujy ¥ CIIOPTCKY pUOOJIOB, IITO MOXKe YTPO3UTY OCET/bUBA
npuobanHa ¥ BOJEHA CTaHUIITA. 3abeleXKeH je 3HaYajaH
6poj uxTrodaruux BpcTa NTULA, ITO yKasyje Ha Tpopuy-
Ky BPeJHOCT eKOCKCTeMa 1 HoTpely 3a OuyBameM pudsber
¢dhoHza, a NICTOBPEMEHO OTBapa MOTYhHOCT 3a ja/ba UCTpa-
KuBama. OuyBame OMOAMBep3NUTeTa OBOT IOAPYYja 3a-
XTeBa yHanpebemwe pexxyMa yrpas/pama y3 CMambembe JIo-
BHOT IIPUTHCKA JI KOHTPOTY IPUCTYIA TOKOM MUTpanyje
n tHexxhema. VIHTerpucaHe mMepe 3aliture U capajma ca
JIOKa/IHOM 3ajef[HUIIOM IIpeJCTaB/bajy YCIOBe 3a IyTOPOd-
HO OYyBalbe OBOT 3HAYajHOT IIPUPOJHOT pecypca. Takobe,
HEOIIXOJHO je HaCTaBUTHU ca CIPOBOhemeM MOHUTOPMHT
IporpamMa Kako Ou ce HOOWIM KOMIUIETHMjYU IIOFAIM O
IIPUCYCTBY BpCTa, HAPOYUTO THE3JapUIia, BIUXOBOj Opoj-
HOCTM, JUCTpUOyLMjU, amu U 0 $paKTOpuMa yrpoXkaBarmba
U TOTPeOHMM Mepama 3allITUTe.

tection measures during critical periods. Of the total of 99
recorded species, 65 are on the list of strictly protected spe-
cies (Annex II), and 26 on the list of species protected by
the Bern Convention (Annex III), which gives this reser-
voir importance as a habitat for species of European impor-
tance. This Convention, which is a binding legal instrument
in the field of nature conservation in Europe, provides the
basis for the enactment of national legislation on the con-
servation of wild species and their habitats (Tynakos et al.,
2018). Directive on the conservation of wild birds (Council
Directive 2009/147/EC) (Directive, 1979) is an important
international document, and the protection relates to the
management and monitoring of birds, eggs, nests and hab-
itats of all bird species that are naturally found on the ter-
ritory of the European Union. The presence of 14 species
from Annex I of the Birds Directive is of particular impor-
tance, indicating the importance of the area in the context
of habitat conservation. Species from Annexes I and III of
the Birds Directive have not been considered in this con-
text, as these annexes relate to the regulation of hunting
and trade, and not to the habitat protection.

The analysis of seasonal dynamics shows a relatively
stable number of species throughout the months at the
point count stations at a distance of 50 m from the sur-
veyor (11-13), but also an increased number of individuals
in October, which can be linked to migratory movements
during the migration. Although the number of individuals
was higher in October, the values of the Shannon-Wiener
index (H') did not show statistically significant differences
between months, which indicated stability in the structure
of the ornithofauna due to seasonal “species turnover”.
This finding is consistent with studies which have shown
that despite seasonal changes in the composition of the
ornithofauna and species turnover, diversity indices can
remain stable (Shimadzu et al., 2013).

The Brestovacko Lake, in addition to its role in water
supply and regulating watercourses, is increasingly being
used for recreation and sport fishing, which could threaten
the sensitive riparian and aquatic habitats. A significant
number of ichthyophagous bird species have been re-
corded, which indicates the trophic value of the ecosystem
and the need to conserve the fish stocks, while opening
up the possibility for further research. The conservation
of biodiversity in this area requires the improvement of
management practices by reducing hunting pressure and
controlling access during migration and breeding seasons.
Integrated conservation measures and cooperation with
the local community are essential for the long-term pres-
ervation of this important natural resource. Furthermore,
it is necessary to continue implementing monitoring pro-
grammes to obtain more complete data on the presence
of species, particularly breeding species, their abundance,
distribution, as well as data on threatening factors and the
necessary conservation measures.



The ornithofauna of the aquatic and riparian habitats of

Brestovacko Lake: composition, seasonal dynamics and conservation importance

3AK/bYYAK

Vcrpaxusarme opantodayne bpecrosadxor jesepa To-
KoM 2023. roguHe IOKasajo je [ja U Maibe BelITadKe aKy-
MyJIalyje MOTY MMaTH M3y3eTaH 3Ha4aj 3a O4yBarbe O1ofu-
Bep3uTeTa NTUIA, T€ j€ HEOIXOJHO HUXOBO CUCTEMATCKO
YK/byulBarbe y IpOrpaMe MOHUTOPUHIA M MEpE 3allTUTe
Ha HallMOHAaJTHOM 1 MehyHaposHOM HMBOY. YIIpKOC pera-
TUBHO MaJIoj IOBPIIVHI, 3a0€7IeKEHO je 99 Bpcra nruua,
Off KOjUX 72 THe3apulie, ITO YKasyje Ha BUCOKY €KOJIOIIKY
BPEJHOCT OBOT nozpyyja. IIpucycTtBo BpcTa o KOH3epBa-
LIMjCKOT 3Havaja, yKpydyjyhn crporo samruhene n mehy-
HapOJIHO yrpoXKeHe, HOTBphyje moTpedy 3a crcTeMaTCKuM
OPUCTYIIOM y 3alUTUTU OBOT JIOKA/lUTeTa. bpecToBauko
jesepo, ca CBOjUM MO3aMKOM CTAaHMIITA U CTAOWTHUM XU-
JPOJIOIIKUM YCIOBMMA, IPEICTaB/ba 3HAa4ajHO Y TOUMIITE 32
ITHLe TOKOM rHexDersa, Murpaljije v 3uMoBarmba. AHam3a
Ce30HCKe AMHAMIKe yKa3yje Ha CTabuIHOCT y 6pojy BpcTa y
pasmMYIUTIM Mecelma 1 QrIyKTyanje y 6pojHOCTH TOKOM
MUTPaTOPHUX IlepUOfa, IITO HOTBPhyje ymory jesepa kao
Ba)KHOT IPMBPEMEHOT CTAHUIITA 3a IPO/IA3HNUIIE U Ty Ta/lu-
1e. Pesynraty 0OBOT CTpaXKuBamba yKasyjy Ha HEOIIXOIHOCT
yCIOCTaB/baka KOHTMHYUPAHOT MOHUTOPUHIA U ITPUMEHE
Mepa 3amrtute koje he oOyxBaTnTy OdyBarbe CTaHMUIITA,
KOHTPOJTYy aHTPOIOTE€HOT yTHUIlaja U Capafiiby ca JIOKaTHUM
aKTepyMa pajii [yTOPOYHOT O4yBarba OPHUTOIOLIKOT I10-
TeHLJja/la OBOT IOApPYYja.

3AXBATHUIIA

VcrpaxuBame je GMHAHCHPAHO IO OCHOBY YTOBOpa O
ycayrama MOHMTOpMHTA nTuila Ha moppyyjy 111, Pagan’,
sakpyderor usmehy I[Ipupensor apyurrsa ,,Cpbujauryme”
1.0.0., llymckor raspuncTBa ,,Jommua” us Kypurymnnje n
Buonomuixor apyurrsa ,,[Ip Casa [lerpouh” ns Huma, xao
1 y3 GMHAHCH)CKY MOAPIIKY MuHMCTApCTBA HAayKe, TEXHO-
JIoLIKOT pasBoja 1 nHoBauuja Peny6muke Cpbuje, Ha OCHO-
By yrosopa 6poj 451-03-33/2026-03/200124. Aytopu us-
pakaBajy 3aXBaJHOCT yIpaB/bady saiTuheHor moupydja,
a moce6no Jacmmuu TomariueBnh-Bemosuh, Ha mpyxeHoj
JIOTMCTUYKOj TIONPIIIN TOKOM TePEHCKMX UCTPaKMBamA.
[TocebHy 3axBaHOCT ayTopu yIyhyjy u peljeH3eHTIMa Ha
KOHCTPYKTMBHMM KOMEHTapuMa U CyrecTujama, Koju Cy
3HAYajHO JONPUHENN YHANpehemwy KBamnTeTa pajia.
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Hse0g: Y oBoM pajly TpeficTaB/beHe Cy OCHOBHE €KO-
CUCTEMCKe YCIIyTe Koje IIPY»Kajy BpcTe Bofjo3eMalia M IMU-
3aBalla, ca HaIJIACKOM Ha BpPCTaMa Koje HacerbaBajy Cpoujy.
ExocrncreMcke ycnyre TpefcTaBbajy cBe OeHedunuje Koje
TbY[IL MIMAjy Off €KOCUCTEMA U MOTY Ce TIONeNUTU Y YeTUPH
KaTeropuje: yciayre cHabeBama, yCIyTe peryyanuje, yCIy-
re off KyJITYPHOT 3Hauaja U yCayTe Tofipiike. Bogosemun u
IMM3aBIJ YYECTBYjy Y CBUM TUIIOBUMMA €KOCUCTEMCKMX YC-
JTyra: ycmyrama Hofiplike (KpyskKembe XpaH/bUBMX Marepuja,
6uotypbarja), ycryrama perynanyje (6110701Ka KOHTPO-
7Ma, ONpallMBame OMbaKa M INMpEHe IIXOBUX CEMeHa),
ycmyrama cHabfieBama (M3BOPY IIPOTENHA, XpaHe, CUPOBM-
Ha I JIeKOBa, PECypcy) U yCIyraMa off Ky/ITYpHOT 3Hadaja
(amajnuje, HapoIHa BepoBama U pUTyamn). Y cKOpo CBUM
€KOCHCTeMIMa BOJI03eMILI M TMU3ABIIM UTPajy K/BYIHY Y/I0-
Iy Y IIPOTOKY eHepruje ¥ Kpy>Kemy XpaH/bUBMX MaTepuja
y BOJICHOM ¥ KOIIHEHOM OKpY>Kemy (1 M3Mehy mix); ocum
TOTa, YU4eCTBY]y Y KOHTPOJIM MOITy/IaIiMja ,,IuTeTounHa” (VH-
ceKara 1 I7I0fiapa), @ TOTeHIIMjaTHO YYeCTBYjy M y OIpaIli-
Bamby I LIMpey/pasHoIIehy ceMeHa 6ubaka. Bogosemm
¥ TMM3ABIM CTy>Ke U Kao MOJeNN y MEeULIMHCKYIM UCTpa-
JKVMBamVMa 1 TIPY>Kajy IMOTeHIMjal 3a HOBe (apMalleyTcKe
HPOU3BOJiE KA0 LITO Cy aHA/ITeTUIIM, AHTUBUPYCHU U IPYTU
nexoBy. Obe HaBelleHe KTace KITIMeraKa, a oce6HO BOfIO-
3eMIY1, I3y3eTHO CY YTPOJKeHe: HaI/lalllaBamhe IbJXOBOT 3Ha-
Jaja Kpo3 eKOCHCTEMCKe YCITyTe Koje Ipy»Kajy Moke IToMohn
y 06pa3oBamy HEOIIXOHOM 3a JYTOPOYHY 3allITHUTY.

Kmwyune peuu: ycryre cHabneBama, yenyre perynanuje,
yciryre off Ky/ITYpHOT 3Hadaja, yCIyre MOofipIiKe.
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ECOSYSTEM SERVICES
PROVIDED BY AMPHIBIANS
AND REPTILES WITH A FOCUS
ON SPECIES IN SERBIA
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Institute for Nature Conservation of Serbia, Japanska Street 35, Belgrade

Abstract: This paper presents main ecosystem ser-
vices provided by amphibian and reptile species, with
an emphasis on species that inhabit Serbia. Ecosystem
services represent all the benefits that people receive
from ecosystems and can be divided into four categories:
provisioning services, regulating services, services of
cultural importance, and supporting services. Amphib-
ians and reptiles participate in all types of ecosystem
services: supporting services (nutrient cycling, bioturba-
tion), regulating services (biological control, pollination
of plants and their seed dispersal), provisioning services
(sources of protein, food, raw materials and medicines,
resources), and services of cultural importance (amulets,
folk beliefs and rituals). In almost all ecosystems, am-
phibians and reptiles play a key role in the flow of energy
and the cycling of nutrients in the aquatic and terrestrial
environments (and between them); in addition, they par-
ticipate in the control of “pest” populations (insects and
rodents), and potentially participate in plant pollination
and seed dispersal. Amphibians and reptiles also serve
as models in medical research, offering the potential for
new pharmaceutical products such as analgesics, anti-
virals and other drugs. Both of these vertebrate classes,
and amphibians in particular, are extremely endangered:
highlighting their importance through the ecosystem
services they provide can help with the education neces-
sary for long-term conservation.

Key words: provisioning services, regulating services,
services of cultural importance, supporting services.




Mapxo Husay,

YBOJI

Jlo6pobut u yoruire orcTaHaK /byICKe BPCTe 3aBICH,
HEIIOCPENHO MM IIOCPENHO, Of T3B. YCIyra Koje IpyKajy
exocucreMn. MHOIM OpraHM3MM MMajy BEIMKM 3Ha4aj y
JbyfCcKOM XuBoTy. Ha mpumep, MHOTe 6M/bKe 1 )KMBOTHIbE
ce KOpUCTe Kao XpaHa M 3a IIPOM3BOJIY JIeKoBa, ofehe,
rpahesuHckor Marepujama, uth. CBM OpraHM3MH, Kao
KOMIIOHEHTe eKOCHMCTeM4, JJOIIPMHOCE IMXOBUM (QYHK-
L1MjaMa 1 Ipy>kajy OpojHe ycyre 4OBe4aHCTBY.

IIpema  MuneHmjymMckoj  IpOLEHM  €KOCUCTeMA
(Millennium Ecosystem Assessment (MEA), 2005), exocic-
TeMCKe yCIyTe HpefcTaB/bajy cBe OeHeduije Koje Jbymu
uMajy off exocucrema. [enepanHo, eKOCUCTEMCKE YCITyTe Cy
HOfIe/beHe Y YeTUPM KaTeropuje: YCIyre CHaGfeBama Koje
IVPEKTHO UCITyHaBajy /byCKe IIOTpebe 3a XpaHOM, CBEXXOM
BOJIOM, BJIAKHMMA 32 U3Pajly TKAHMHA, IEKOBUMA, TOPUBOM,
rpaheBUHCKIM MaTepujaioM ¥ CJL; YCIyre peryranuje
yK/bydyjy npeuninhaBame Bofie, KOHTPONIy eposlije, pery-
Nalyjy KamMe, KOHTPOTy 00/ecTy, KOHTPOIy OpOjHOCTH
IITETOYNHa, OIpallliBatbe OMbaka M KOHTPOIY 1 yO/aa-
Bame MPUPOAHNX KaTacTpoda; yCIyre of, KyITypHOT 3Ha-
vaja nosehaBajy KBa/MTeT JBYHCKOT >KMBOTA KPO3 PeKpe-
anujy, peurujy, JyXOBHOCT U €CTETUKY; YCIyTe IOJPIIKe
KOje IIOAp)KaBajy Apyre BPCTe €KOCUCTEMCKUX YCIyra U
Ofip>KaBajy eKocucTeMe ¥ OMOIMBEP3UTET KPO3 Kpy'Kerbe
XpaH/BMBMX MaTepuja 1 Bofie, popMuparme 3eM/bUIITA U
IpuMapHy npoussogmy (Martin-Lopez et al., 2009; Haines-
Young & Potschin, 2010; Nelson & Daily, 2010).

Hexu ayropu npeiaxy u mupy fedMHUIN}Y, OFHOC-
HO JIa eKOCYICTeMCKe yC/Tyre o0yXBaTajy CBaKy acIeKT UK
KOMIIOHEHTY €KOCHUCTEMA, KOjy JbY/i AMPEKTHO UM UH-
mupextHO Kopucte (DeFries et al,, 2005). Y ogHOCY Ha TO,
MOTY Cé Pa3/IMKOBATH JIBa TUIIA YCIyTa: YCIyTre AUPEKTHOT
kopumthemwa — ycmyre cHaOfieBamwa 1 yCIyre Off KyITyp-
HOT 3Ha4aja, Koje YK/by4yjy XpaHy, YCeBe, IPBO 32 TOPUBO
wm rpaheBMHApCTBO, TeKOBe, Kao ¥ peKpeaTuBHe U KyJl-
TYPOJIOLIKE AKTUBHOCTU Ka0 LITO CY Y>KUBambe Y IPUPONIN,
IOCMaTpambe IUB/bUX BPCTA KUBOTUH>A, CIOPTOBHU y IIPU-
pofiu U ApyTe yXOBHE UM JAPYIITBEHE aKTUBHOCTHU KOje
He 3axTeBajy nmponssoamy (DeFries et al., 2005).

Hacynpor Tome, ycmyre mHAuMpeKTHOT Kopuurhema
obyxBarajy CBe OHe yC/Iyre eKOCHCTeMa Off KOjUX Jby[u
UMajy MHIUPEKTHY KOPUCT, KaO LITO Cy ONpaIlMBam-e
Oupaka M IIMperbe HIXOBMX CeMeHa, pery/aluja KInuMme,
cekBecTpanyuja (CKTafuINTere) YITbeHMKa, KOHTPOsa
mrerounHa u 6onectu. Ha mpumep, yrumajem Ha mpu-
MapHy IPOU3BOJIbY U IPOLece eKOCUCTEMA, KAo LITO Cy
Kpy>Kele BOJie M XPaH/bUBMX MaTepuja, OMOAMBEP3NUTET
UMHJUPEKTHO yTUYe U Ha IPOU3BOJHY XPaHe, BIaKaHa,
cxnouuita uth,. (DeFries et al., 2005).

LInmb oBor pajia je ia ce MueHTUMKYjY U ONMUIILY YCIyTe
eKocucreMa Koje Ipyskajy BogoseMuy u rmusasim y Cp-
6uju, Kako 61 Cce IIPOLIEHNO JONPUHOC OBMX OpraHM3ama
KaKo eKOCUCTeMMMA, TaKo U mobpoburtu pynuma. Bopo-
3eMIM ¥ TMU3ABIM HIMPOKO Cy PacCIPOCTPAbeHN Y CBETY,
na u 'y Cpbuju, u o6aBipajy pasmmunte GpyHKIje y CKOpo
cBuM ekocucTeMuma. OBe JiBe K/lace KMIMemhaKa Cy CIUIHe
y HeKuM acrieKTnma. Ha nmpumep, 4ecTo Hace/baBajy ClmIHa

INTRODUCTION

The well-being and the very survival of the human-
kind depend, directly or indirectly, on the so-called ser-
vices provided by ecosystems. Many organisms are of great
importance to human life. For example, many plants and
animals are used for food and for the production of medi-
cines, clothing, building materials, etc. All organisms, as
components of ecosystems, contribute to their functions
and provide numerous services to humanity.

According to the Millennium Ecosystem Assessment
(MEA, 2005), ecosystem services are all the benefits that
people get from ecosystems. Generally, ecosystem services
are divided into four categories: provisioning services,
which directly meet human needs for food, fresh water,
fibres for clothes production, medicines, fuel, building ma-
terials, etc.; regulating services include water purification,
erosion control, climate regulation, disease control, pest
control, plant pollination, and the control and mitigation
of natural disasters; services of cultural importance en-
hance the quality of human life through recreation, reli-
gion, spirituality and aesthetics; supporting services that
support other types of ecosystem services and maintain
ecosystems and biodiversity through nutrient and water
cycling, as well as soil formation and primary production
(Martin-Loépez et al,, 2009; Haines-Young & Potschin,
2010; Nelson & Daily, 2010).

Some authors also propose a broader definition, name-
ly that ecosystem services should encompass every aspect
or component of an ecosystem that people use directly or
indirectly (DeFries et al., 2005). In this regard, two types of
services can be distinguished: direct-use services — provi-
sioning services and services of cultural importance, which
include food, crops, fuelwood or construction timber,
medicines, as well as recreational and cultural activities
such as enjoying nature, wildlife watching, outdoor sports,
and other spiritual or social activities that do not require
production (DeFries et al., 2005).

In contrast, indirect use services include all those eco-
system services from which people benefit indirectly, such
as plant pollination and the dispersal of their seeds, climate
regulation, carbon sequestration, and pest and disease con-
trol. For example, by influencing primary production and
ecosystem processes, such as water and nutrient cycling,
biodiversity also indirectly affects the production of food,
fibre, shelter, etc. (DeFries et al., 2005).

The aim of this paper is to identify and describe the
ecosystem services provided by amphibians and reptiles in
Serbia, in order to assess the contribution of these organ-
isms to both ecosystems and human well-being. Amphib-
ians and reptiles are widespread throughout the world, in-
cluding Serbia, and perform various functions in almost
all ecosystems. These two classes of vertebrates are similar
in some respects. For example, they often inhabit similar
habitats, are ectothermic organisms, and are also similarly
sensitive to habitat degradation, disturbance, environmen-
tal pollution, the introduction of allochthonous invasive
species, etc. (Pough et al., 2004).
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CTaHUIITA, EKTOTEPMHU Cy OpPraHM3Mu, a Takobe cy Ha ciu-
YaH HA4YMH OCET/BVBU U HA JETPAfAllNjy CTAaHMIITA, HAPYy-
maBae, 3araherme XXUBOTHE CpeJHe, YHOIIEHE aTOXTO-
HUX MHBa3MBHUX BpcTa UTH. (Pough et al,, 2004).
Boposemuu cy roTOBO KOCMOIIONIUTCKY PACIPOCTpatbe-
Hu KnaMemann. Jlo cap je onmcano 9020 BpcTa BofjoseMana
(AmphibiaWeb, 2026). IIpema IUCN npouenama n3 2026.
roguHe (IUCN, 2026), Buiue ox 41% BpcTa Bojo3eMala je
yrposxeHo. Y Cpbuju cy ommcaHe 22 BpcTe Bofjo3eMania: 14
BpcTa 6e3penmx Bofo3emarlia — >xaba (pen Anura) u ocam
Bpcra pemarux Boposemana (pep Caudata) (UroSevic et
al,, 2022). Ilpema IIpaBMIHVUKY O IPOITIAIIEIbY U 3AIUTUTH
crporo samtrhennx u 3amruheHnx AuBBUX BpcTa Omba-
Ka, )KMBOTHIba 1 I7bMBa (,,Crryx6enn rmacank PC, 6p. 5/10,
47/11, 32/16 1 98/16), y Penty6rmiuu Cp6uju je 18 Bpcra Bo-
mosemarna crporo saurruheHo, a Tpu BpcTe Cy 3anrruheHe.
IMm3aBIu cy, Takobe, TOTOBO KOCMOIOIUTCKM pac-
IIpocTpameHy KuaMemann. Jlo cap je onucano 12568 Bp-
cra rmusaBana (The Reptile Database, 2026). IIpema [UCN
npornenama u3 2026. rogune (IUCN, 2026), oko 21% Bp-
CTa IMu3aBala je gaHac yrpoxkeHo. ¥ Cpb6uju >xuBu 26
Ay TOXTOHMX BpPCTA I'MM3aBala: TPU BPCTe KOpmada (pex
Testudines), 13 BpcTa rymrepa (nmoppep Lacertilia) u 10
Bpcra 3muja (moppen Serpentes) (Uroevi¢ et al., 2022).
JIBe BpcTe rMusaBana cy ajoxrone 3a Cpoujy — Trachemys
scripta ssp. u Hemidactylus turcicus (Uro$evi¢ et al., 2022).
[Tpema ITpaBWIHNKY O IPOIJIALIEY ¥ 3ALITUTH CTPOTO
samrtrhennx u samruheHnx guBBUX BpcTa OM/baKa, Xu-
BOTUIbA U [7bMBA, Y Perry6mmiy Cp6uju je 18 BpcTa rMusa-
Bara cTporo saurruheHo, a iBe Bpcre ¢y 3amTnhene.
TeHepa/THO, BOJO3EMIN VI TMU3ABIIM YYECTBY)Y Y CBUM
TUIIOBMMA €KOCKMCTEMCKMX YCIyra: ycayrama IOfpIiKe
(kpy»eme XpaH/bUBUX MaTepyja, 6M0Typbauyja), ycryra-
Ma perynanyje (GMOJIONIKa KOHTPOJIA, LIVPEHhe CeMeHa I
ollpalllBabe), yelryrama CHabfeBama (M3BOpU IIPOTENHA,
XpaHe, CHPOBJHA ¥ JIEKOBA, PECypCH) U YCIyramMa off KyJi-
TYPHOT 3Hauaja (aMajnuje, HApOIHA BepOBama I PUTYasn).

EKOCUCTEMCKE YCJIYTE
CHABIEBAIbA

VsBopu xpane. [InB/be BpCcTe >KMBOTHIbA CY BaXKaH 13-
BOp XpaHe 3a Jpyfe. MHore BpcTe GecKuuMemaka, puba,
BOJO3eMal[a, TMM3aBalla, [ITHIA U CUCapa Ce KOPUCTe y
bYACKOj ucxpanu. Heke BpcTe BofoseMalia ¥ rMusaBana
Cy Ba)XHI M3BOPU XpaHE 3a CTAHOBHMKE PYpPa/THUX IIOJ-
pydYja y pasmmautuM fenoBuma csera (Mittermeier et al.,
1992; Thorbjarnarson et al., 2000).

Bpcre 3enmenux sxaba (3enmena xaba — Pelophylax kl.
esculentus, Benuka 3emeHa sxaba — P ridibundus n mama
3ereHa xaba — P lessonae) caxymmpajy ce U3 IpUpoae 1
Kopucte y ncxpann. Caxymmamwe oBe Tpu BpcTe je y Cp-
Ouju perymicaHo Ypen6oM o CTaB/bamby II0J KOHTPOILY KO-
pumrhema 1 mpoMeTa auBbe (riope u payse (,Cny>x6eHn
rnacunk PC”, 6p. 31/05, 45/05 - ucmp., 22/07, 38/08, 9/10,
69/11 1 95/18 — mp. 3aK0H), IIpeMa K0joj je of 2023. ronnHe
T03BOJ/bEHO CaKyIl/balbe 10 1 t 110 BpCTH, Ca TEHJIEHIIN]OM
[OTITyHe 3a0paHe CAaKyIUbalba YKOIUKO Ce 3 TO YKaXKe MO-
Tpeba. Ypenbom je nepMHMCAHO 1 [a Ce CAKYIUbAe OBUX

Amphibians are almost cosmopolitan vertebrates. To
date, 9,020 species of amphibians have been described
(AmphibiaWeb, 2026). According to IUCN estimates
from 2026 (IUCN, 2026), more than 41% of amphibian
species are threatened. In Serbia, 22 species of amphib-
ians have been described: 14 species of tailless amphib-
ians - frogs (order Anura) and eight species of tailed
amphibians (order Caudata) (Urosevi¢ et al., 2022). Ac-
cording to the Rulebook on the Proclamation and Pro-
tection of Strictly Protected and Protected Wild Species
of Plants, Animals and Fungi (,,Cny>x6enu rmacaux PC”,
6p. 5/10,47/11, 32/16 n 98/16), 18 species of amphibians
are strictly protected and three species are protected in
the Republic of Serbia.

Reptiles are also almost cosmopolitan vertebrates. To
date, 12,568 species of reptiles have been described (The
Reptile Database, 2026). According to IUCN estimates
from 2026 (IUCN, 2026), around 21% of reptile species
are threatened today. There are 26 autochthonous species
of reptiles in Serbia: three species of turtles (order Tes-
tudines), 13 species of lizards (suborder Lacertilia) and
10 species of snakes (suborder Serpentes) (Uro$evié et
al., 2022). Two reptile species are allochthonous in Ser-
bia — Trachemys scripta ssp. and Hemidactylus turcicus
(Urosevi¢ et al., 2022). According to the Rulebook on the
Proclamation and Protection of Strictly Protected and
Protected Wild Species of Plants, Animals and Fungi, 18
species of reptiles are strictly protected and two species
are protected in the Republic of Serbia.

In general, amphibians and reptiles participate in all
types of ecosystem services: supporting services (nutrient
cycling, bioturbation), regulating services (biological con-
trol, seed dispersal and pollination), provisioning services
(sources of protein, food, raw materials and medicines, re-
sources) and services of cultural importance (amulets, folk
beliefs and rituals).

PROVISIONING SERVICES OF
ECOSYSTEMS

Food sources. Wild animal species are an important
source of food for humans. Many species of invertebrates,
fish, amphibians, reptiles, birds and mammals are used in
human nutrition. Some species of amphibians and reptiles
are important sources of food for rural populations in dif-
ferent parts of the world (Mittermeier et al., 1992; Thorb-
jarnarson et al., 2000).

Species of green frogs (Edible frog — Pelophylax kl.
esculentus, Marsh frog - P. ridibundus and pool frog
— P. lessonae) are collected from the wild and used in
nutrition. The collection of these three species is reg-
ulated in Serbia by the Decree on the Control of the
Use and Trade in Wild Flora and Fauna (,,Cnyx6enn
rmacank PC”, 6p. 31/05, 45/05 - ucnp., 22/07, 38/08,
9/10, 69/11 u 95/18 - mp. 3akon), according to which,
from 2023, the collection of 1 tonne per species is per-
mitted, with a tendency towards a complete ban on col-
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BpCTa >kaba MO>Ke BPILUTH CaMo Y IIepuony of 1. jyHa o
1. centembpa. Takobe, sabpameHo je cakympaTu, KOpu-
CTUTU U CTAaBUTM y IPOMET jeAMHKe 3amTuheHux BpcTa
aba ynja je Te>knHa Mamba of 50 g n Beha oz 120 g, omHOC-
HO Jy>KMHa Mama of 9 cm u Beha o 15 cm.
Cakympame U3 AVMB/BUMHE M TProBMHA BOJO3EMIMMA
y Be3M) ca IbJMXOBOM KOH3YMAaI[jOM MOXKe OUTU 1M3y3eTHO
IITeTHA 3a IIONMy/Ialyje BojgoseMalna. llomymanyoHo-exo-
JIOLIKAa MCTpaKuBara Ha noppydjy bopckor, bpanmues-
CKOL, 3amajHo0aykor, Jy>KHOOAHATCKOI, Jy»KHOOAYKOL,
IMonynasckor, Pacunckor, CeepHobOaHaTckor, CeBepHO-
6aukor, CpegmobaHaTckor 1 CpeMCKOr OKpyTra IIoKasasa
CY Ja je HapylleH OffHOC y3pacHMX KaTeropuja y IIOIy/Ia-
IjYjaMa, OJHOCHO fia 6poj jyBEeHWIHUX U IIOJIHO He3pemux
(cybapynTHMX) jemMHKM JlaZeKo HaaMairyje Opoj MOIHO
3peNNx, ITO AUPEKTHO yTUYe Ha PelpOfyKLUMOHN HOTEH-
myjan (Krizmani¢, 2008). Taxobe, BemrdrHa OBUX jeINHKY
(jyBeHMWIHVX M CyOafy/ITHUX) je MCIIOf Mepe, TaKo Jia OHe
HeMajy IpuBpeqHy 3Ha4aj. CaKyIubare CBe TPU BPCTe 3eTIe-
HVIX >kaba Hije JO3BO/bEHO Ha OBUM IIOAPYYjUMa, jep je He-
KOHTPOJIVICAHUM M3/I0BOM, 33jeJHO ca ApyruM (akTopyuma
yIpOXKaBama IOy T YHNUIITaBaka CTAHWIITA, HEKOHTPO/IN-
CaHe ITpMMeHe arpOXeMUjCKIX CPeiCTaBa U CIL., CTarbe MOITY-
Janyja 3e/ieHnx xabda JOBeIeHO CKOPO IO MBUIIE OIICTAHKA.
Y MHOrMM 3eM/baMa mpoM EBpore nrymcka Kopmaya
ce cMaTpa fe/IMKaTeCoM. 3eM/be y UMjUIM PeCTOPaHuMa ce
Hajuenrhe cmyxe jena (4opOe, cyrie, MaIpUKalIy U JPYro)
of, Kopmaya cy VMranuja, @pannycka, HIsencka n Hemau-
ka (Nikoli¢ & Crnobrnja-Isailovi¢, 2017). VicTpaxxuBamem
je yrBpheHo [1a ce Kopmade y MCXpaHU KOPUCTE U Y HAIIOj
3ewspst. OBU CIIOpajVIYHM CIy4ajeBM Be3aHU CY 3a 00yke
IIpeXXNB/baBamba y IPUPOAYU KOje IIpo/ase IpUIafHIIN
BOjHUX Ipylanuja u Heku oppenu ussubava. ITopen us-
JIOBJ/baBarba KOPIbada y OBe CBPXe, 3a0e/ie)keHe Cy U Ipuye
JIOKa/IHOT CTAaHOBHUINTBA ca ceBepa KocoBa o ToMe Kako
cy Kpajem XX BeKa HEKM MHOCTPaHM Jp>KaB/baHU Off IbUX
OTKYIUBMBA/IM jefINHKE HIYMCKe KOpHbade 1 KOPUCTIIN UX
y ucxpanu (Nikoli¢ & Crnobrnja-Isailovi¢, 2017).
Tprosuna (ocuMm 3a ucxpany). Cakylubame U3 IpuU-
porne jemuuky samTrheHux Bpcra rmusasaua y Cpouju
IIPUCYTHO je AY>KM HM3 TOOVMHA U IIpefcTaB/ba jeflaH Off
3HaYajHUX yrpokasajyhux gakropa. Beoma je Temko mpo-
LIEHUTV 0OMM, MUHTEH3UTET U 3Ha4aj OBOT (pakTopa ¢ 0031-
POM Ha TO /ia He TI0CTOje OCHOBHY TIOfjall) YaK HI O TOMe
KOja Cy TIofipydja y TOM IOT/Iefy HajyrpokeHnja. Bpcre Bo-
fo3eMalla ¥ TMU3aBalja YeCTO Ce CaKyIUbajy U3 JVB/bIHE,
Ipofiajy ¥ n3Bo3e, Hajuemhe kao KyhHu /by6umim.
IITymcka xopmaua (Testudo hermanni), ynpkoc popmar-
HOj 3abpaHu, U Ja/be ce CaKyIUba U3 JUB/bUHE, Y TO IOHEKa]
3a XpaHy, TPafMILVOHATHY MEJULIVHY ¥ U3Pagy HaKNUTa,
amy 3HaTHO yemrhe y Iby npopaje, Kao KyhHu /py6umar.
Y Haioj sem/by, 0Ba BPCTa je M3/I0)KE€Ha 3HaTHO] €KCII/Ioa-
Talyji, BUIIE HETO MjeflHa JApyra BpcTa rMmsaBlia. Buire-
IeLieHNjCKa YHY Tpallllba TPrOBMHA U Me)yHapOIHY IIpOMeT
jemHKaMa, MIeTaHO CaKyIUbamke M TPrOBMHA IITYMCKOM
KOpH-a4oM ca Iofipydja 6usIue Jyrocnasuje, kao u Cpbuje,
IIpeficTaB/bajy M3y3eTHO 3HadajaH (paKTop yrpoXKaBarma OBe
Bpcte (Ljubisavljevi¢ et al,, 2011), HapounTo ako ce MMa y

lection if the need arises. The Decree also stipulates
that the collection of these frog species may only take
place in the period from 1 June to 1 September. It is
also prohibited to collect, use and market specimens
of protected frog species weighing less than 50 g and
more than 120 g, or measuring less than 9 cm and more
than 15 cm in length.

Collection from the wild and trade in amphibians for
consumption can be extremely harmful to amphibian
populations. Population and ecological research in the dis-
tricts of Bor, Brani¢evo, West Backa, South Banat, South
Backa, Podunavlje (Danube region), Rasina, North Banat,
North Backa, Central Banat and Srem has shown that the
age ratio in populations is disturbed, i.e. that the number
of juveniles and sexually immature (subadult) individuals
far exceeds the number of sexually mature ones, which di-
rectly affects the reproductive potential (Krizmani¢, 2008).
In addition, the size of these individuals (juveniles and
subadults) is below the norm, so they are of no economic
importance. The collection of all three species of green
frogs is not permitted in these districts, because uncon-
trolled hunting, along with other threatening factors such
as habitat destruction, uncontrolled use of agrochemicals,
etc., has brought the state of green frog populations almost
to the verge of extinction.

In many countries across Europe, Hermann's tortoise
is considered a delicacy. The countries in which restau-
rants most often serve tortoise dishes (soups, stews,
etc.) are Italy, France, Sweden and Germany (Nikoli¢
& Crnobrnja-Isailovi¢, 2017). Research has shown that
tortoises are used for the same purpose in our country
as well. These sporadic cases are related to the training
in survival in nature that members of military groups
and some scout detachments undergo. In addition to
the hunting of tortoises for this purpose, stories have
also been recorded from the local population of north-
ern Kosovo about how, at the end of the 20" century,
some foreign citizens bought specimens of Hermann's
tortoise from them and used them as food (Nikoli¢ &
Crnobrnja-Isailovi¢, 2017).

Trade (except for food). The collection of protected
reptile species from the wild has been going on in Serbia
for many years and is one of the significant threatening fac-
tors. It is very difficult to assess the scope, intensity and
importance of this factor, given that there is no basic data
even on the areas that are most endangered in this regard.
Amphibian and reptile species are often collected from the
wild, sold and exported, most often as pets.

Hermann's tortoise (Testudo hermanni), despite a for-
mal ban, is still collected from the wild, sometimes for
food, traditional medicine and jewellery crafting, but
much more often for sale as a pet. In our country, this
species is exposed to considerable exploitation, more
than any other reptile species. Decades of domestic trade
and international circulation of these tortoises, illegal
collection and trade in this tortoise species across the
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BIUJIY B€HO JiyTo BpeMe reHepanyje. Ha nogpydyjy Perry6mu-
ke Cp6uje Hucy pabeHa HomynaiyoHa MCTpaXKMBaba Koja
0y MOITIa yKa3aTy Ha eBEHTYa/Hy LITeTy HAHeTY IOIIy/Ia-
IMjamMa IIyMCKe KOpEhade Koja je HacTala KOHTVHYVMPAHIM,
HECETIeKTVBHVIM  MHTEH3VMBHNM WU3/I0BOM y IIPOTEK/INM
meuenujama. Nikoli¢ et al. (2018) y cBoM papy HaBope ja
aHammse oppxuBocty nomynanuja (Population Viability
Analyses - PVAs) ykasyjy Ha To fa 61 4aK ¥ Be/Ke U Tyc-
Te MOITy/Ialyje ITyMCKe KOpHade Koje Hace/baBajy IOBO/bHA
OKpY’Kema MOITIe JIa Ce CyoUe ca M3yMMpareM yCTef, Ipe-
KOMepHor yckopuinhaBama y pOKy Of HEKOIVMKO TOAVHA.
Ycren HemoCTaTKa MOJATAKA O OCHOBHMM IIOIY/IALIMOHUM
napamerpuma (pexyHputeT, (epTUINTET, MOPTAIUTET,
Y3PacHO crieryiIIHY MOPTA/INTET, BeIMYIHA [IOITy/1alyje,
OfTHOC TIO/IOBA, BPeMe JIOCTH3amba IIOTHE 3PENOCTH, UTH.),
/I ¥ [OflaTaKa O KaIlalMTeTIMa CTAHMIIITA, BPJIO je TEIIKO
IPOLIEHNTH IIOIY/IAL[YIOHE TPEHIOBE, CTalbe M CTATYC YIPO-
JKeHOCTH BpcTe Ha Teputopuju Cpbuje.

VcrpaxkuBama Cy IOKasaia Jja ce OKJIOI KOpHada Ha
IPOCTOpPY HCTO4YHe M jy>kHe CpOuje CIOpajuyHO M He-
JlerajiHo yrnoTpeb/baBa 3a M3pajy YKPacHUX JIaMIIM, Iie-
ne/bapa, TaMbypa, HaKMTa 1 APYIMX YKPACHUX IPefMeTa
(Nikoli¢ & Crnobrnja-Isailovi¢, 2017) (Cnuka 1). ITpema
Ypen6u o craB/pamy 107 KOHTpOTy Kopuinherba i IIpoMe-
Ta juBsbe drrope u dayne (,Cryxbenn rmacauk PC’, 6p.
31/05, 45/05 - ucmp., 22/07, 38/08, 9/10, 69/11 n 95/18 -
IIp. 3aKOH), CaKyIl/bakbe LIYMCKe KOpibade U3 IPMpoJe je
3abpameHo Ha Teputopuju uene Peny6mke Cpouje.

countries of the former Yugoslavia, as well as Serbia, are
a pronounced threat factor to this species (Ljubisavljevi¢
et al., 2011), especially considering its long lifespan. No
population surveys have been conducted in the Repub-
lic of Serbia that could indicate any possible damage to
the Hermann's tortoise populations caused by continu-
ous, indiscriminate and intensive hunting in recent dec-
ades. Nikoli¢ et al. (2018) state that Population Viabil-
ity Analyses (PVAs) indicate that even large and dense
populations of Hermann's tortoise inhabiting favourable
environments might face extinction due to overexploita-
tion within a few years. Due to the lack of data on ba-
sic population parameters (fecundity, fertility, mortality,
age-specific mortality, population size, gender ratio, pe-
riod of reaching sexual maturity, etc.), as well as data on
habitat capacities, it is very difficult to assess population
trends, condition and threat status of the species on the
territory of Serbia.

Research has shown that tortoise shells are sporadi-
cally and illegally used in eastern and southern Serbia for
crafting decorative lamps, ashtrays, tambourines, jewel-
lery, and other decorative items (Nikoli¢ & Crnobrnja-
Isailovi¢, 2017) (Figure 1). According to the Decree on
the Control of the Use and Trade in Wild Flora and Fau-
na (,,Cnyx6eunn rmacuuk PC”, 6p. 31/05, 45/05 - ucnp.,
22/07, 38/08, 9/10, 69/11 u 95/18 - mp. 3akon), the col-
lection of Hermann's tortoise from the wild is prohibited
throughout the territory of the Republic of Serbia.

Cnnxa 1. Tambype o oxyona kopmade (peysero us: Nikoli¢ & Crnobrnja-Isailovi¢, 2017)

Figure 1. Tortoise shell tambourines (taken from: Nikoli¢ & Crnobrnja-Isailovi¢, 2017)

Mepuuuacku pecypen. Koxa Bogosemara je Mopdo-
JIOMIKY, (PUBMOMOMIKY ¥ OUMOXEeMUjCKM KOMIIEKCAH Op-
raH KOj! BpIIN IIMPOK CIieKTap (YHKIMja HEOIXOTHNUX 3a
IUXOB OIcTaHaK. Koxxa Bozjosemalia cafpyxu rpaHy/apHe
JKJIesfie KOje CUHTETHUINY DasaMIuTa XeMMjCKa jeNuEberba
KOja ¥x mItute off uHdekije 6akTeprjaMa 1 I/bUBNLIAMA,
aJIn 1 Off TIpeflaTopa, a Takobhe Urpajy BayKHY y/IOIy y Iapemy
u obenexasamy tepuroprje (Duellman & Trueb, 1994;
Stebbins & Cohen, 1997). bpoj 1 pa3sHOBPCHOCT jefuberba
KOja CUHTETHIITY TPaHy/IapHe JKJIe3Jie y KOXI BOJo3eMalia je
usneHabyjyhe Benuku, a oHa yk/pydyjy 61oreHe amuse, 6y-
¢dopuenonuze (6ydorennnnu 1 6ypoTOKCHHN), ATKATIONTE,
nerrtupie u ipotente (Clarke, 1996; Wells, 2007). C 063u-
POM Ha TO /ja KOXKa BOJ03eMalla ¥Ma peCIMpaTOpHY U aHTH-
MMKPOOHY QYHKIMjY, HEKM OFf MOJIEKy/a KOju ce Hajase y
IbEHOM CeKpeTy (M3/Ty4eBHaMa) MOTY ce KOPYCTHUTH  Jie-

Medical resources. The skin of amphibians is a mor-
phologically, physiologically and biochemically complex
organ that performs a wide range of functions essential
for their survival. The skin of amphibians contains granu-
lar glands that synthesise various chemical compounds
that protect them from bacterial and fungal infection, as
well as from predators, and also play an important role
in mating and marking territory (Duellman & Trueb,
1994; Stebbins & Cohen, 1997). The number and diver-
sity of compounds synthesised by the granular glands in
amphibian skin is surprisingly large, and they include
biogenic amines, bufodienolides (bufogenins and bufo-
toxins), alkaloids, peptides and proteins (Clarke, 1996;
Wells, 2007). Given that amphibian skin has respira-
tory and antimicrobial functions, some of the molecules
found in its secretions may be used in the treatment of
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4erby KOOKHUX 1 pecnnparopaux nHpexuuja (Clarke, 1996).
Hexka ofj 0BUX jefumberba Cy M30/I0BaHa, MIAEHTU(PUKOBAHA U
OKapaKTepyCcaHa, IITO je IOBEJIO [0 pasBoja MeAULIMHCKUX
pon3Boja (JIekoBa) 3a XyMaHy U BeTepYHAPCKY YIOTpeby
(Clarke, 1996; Tyler et al., 2007; Pradhan et al., 2014; Baros
et al, 2022.). AHTUMUKPOOHM HENTUAYU U3 CeKpeTa XKabbe
KOKe TIOKa3asIi Cy TIOTeHIMjasl Ta MHXUOMPajy MHPEKImjy
U IPEeHOC BUpyca XyMaHe MMyHopebuuujennyje — HIV
(Lorin et al., 2005; VanCompernolle et al., 2005).

Mau 6poj BpcTa 3Muja Ha cBeTy (0ko 10%) y moce6-
HUM >KJIe3[laMa CUHTeTUIIe OTPOB, CJIOKEHY MeIIaBUHY
HeNTH/a, IPOTeNHa ¥ OMOMOJIEKy/Ia KOji CIIy)Xe 3a CaB-
NajiaBarbe U Bapeme IUIeHa, a MOTY M3a3BaTy Pas3/MduTe
HeraTyBHe edekre Kof bynu. IIpoydaBameM OBUX TOKCH-
Ha y4MIbeH je JOIPUHOC Pa3Bojy (papMalieyTCKUX IIpOu3-
BOJIa, @ MHOTA je[MIbeba M30/I0BaHa U3 OBUX IIPUPOSHNX
M3BOpa Ce cajia KOPUCTE 3a IPOU3BOJ Y IEKOBa 32 JbYJCKe
6onectn (Mackessy, 2010).

Y Cpbuju je 3HayajaH IIpUMEp CaKyIUbarba IIOCKOKA
(Vipera ammodytes) 13 npupope 3a IPOU3BOLIbY aHTUCEPY-
Ma ,,BuexBun” y VIHCTUTYTY 3a BUPYCOIOINjy, BaKIMHe U
cepyMe ,,Toprmak” o nmMoguIn3oBaHOr OTpOBa OBe 3Muje
(Cnuka 2, 1eBo). Y MHCTUTYTY ,, Top/ak™ OTKYII XKMBUX 3Muja
(IpeTeXXHO ITOCKOKA) Tpaje KOHTUHYMpaHO of, 1993. ropu-
He, KaJia je 11 Io4eyIa IPOMU3BOJba CepyMa IIPOTHUB 3MIjCKOT
orposa (Ajti¢, 2009). [lanac ce jemyHKe IOCKOKA CaKyIUbeHE
U3 IpUpofe NMpUBPEMEHO 4yBajy y KaBe3auMa yHyTap VIH-
cruryra (Cmuxa 2, gecHo). IIpBu cucremarcky nopauyu o
CaKyIUbalby IIOCKOKa ca Tepuropuje Cpbuje mocToje Tex of
2005. ropyHe, KaJia je CTYIIIIA Ha CHAary Ypenba o CTaB/bamby
107 KOHTpoTy kopuitherwa 1 ipoMeTa iyB/be ¢rope u day-
He (,,Cryx6enn rracauk PC”, 6p. 31/05, 45/05 - ucnp., 22/07,
38/08, 9/10, 69/11 u 95/18 — pp. 3axkown). [locnexmux rogrHa
ce JOLUIO [0 CasHamba fia ce 3a IPOM3BOJAIbY 3MIUjCKOT OTPO-
Ba y QapMaleyTcKe CBpXe MOIy KOPUCTUTM U OPraHOUU
orpoBHIUX >Xe3fia 3muja (Puschhof et al,, 2021; Jayathilaka
et al., 2026). OpraHouaM 3MUjCKIX OTPOBHMX >K/le3fa ¢y 3D
MOJIe/IN KOjY Ce MOTY U3BECTH U3 TKUBa eMOPUOHA/THYIX VI
OfIpac/VX OTPOBHUX >K/Ie3Ja 3MMja U MOIY ce HyTOPOYHO
onprkaBaTy, yak Butire of 2 roguue (Puschhof et al.,, 2021).
OpraHony 3MMjCKMX OTPOBHMX SKIe3fa Hyfe MoryhHocTn
3a CTaH/JAPAM30BaHY IIPOM3BOMIbY OTPOBA M CMAHbEIbe 3aBU-
cHocTH off >KuBMX jenuuky (Jayathilaka et al., 2026).

skin and respiratory infections (Clarke, 1996). Some of
these compounds have been isolated, identified and char-
acterised, leading to the development of medicinal prod-
ucts for human and veterinary use (Clarke, 1996; Tyler et
al., 2007; Pradhan et al., 2014; Baros et al., 2022). Antimi-
crobial peptides from frog skin secretions have shown the
potential to inhibit infection and transmission of human
immunodeficiency virus - HIV (Lorin et al., 2005; Van-
Compernolle et al., 2005).

A small number of snake species in the world (about
10%) synthesise venom in special glands, which is a com-
plex mixture of peptides, proteins, and biomolecules that
serve to subdue and digest prey, and can cause various
adverse effects in humans. The study of these toxins has
contributed to the development of pharmaceutical prod-
ucts, and many compounds isolated from these natural
sources are now used to produce drugs for human diseases
(Mackessy, 2010).

In this regard, an important activity in Serbia is the col-
lection of horned vipers (Vipera ammodytes) from nature
for the production of the antiserum “Viekvin” at the Insti-
tute of Virology, Vaccines and Serums “Torlak” from ly-
ophilised venom of this snake (Figure 2, left). At the “Tor-
lak” Institute, the purchase of live snakes (mostly horned
vipers) has been ongoing since 1993, when the production
of serum against snake venom began (Ajti¢, 2009). Today,
horned vipers collected from nature are temporarily kept in
cages within the Institute (Figure 2, right). The first system-
atic data on the collection of horned vipers from the terri-
tory of Serbia have only been available since 2005, when
the Decree on the Control of the Use and Trade in Wild
Flora and Fauna came into force (,,Cnyx6eHn rmacHUK
PC?, 6p. 31/05, 45/05 - ucmp., 22/07, 38/08, 9/10, 69/11 n
95/18 - mp. 3akoH). In recent years, it has been discovered
that snake venom gland organoids can be used to produce
snake venom for pharmaceutical purposes (Puschhof et
al., 2021; Jayathilaka et al., 2026). Snake venom gland or-
ganoids are 3D models that can be derived from embry-
onic or adult snake venom gland tissue and maintained for
long-term use, even for more than 2 years (Puschhof et al.,
2021). Snake venom gland organoids offer opportunities
for standardised venom production and reduced depend-
ence on live specimens (Jayathilaka et al., 2026).

Cnuka 2. JInodunnsoBaHn 0TpoB IMOCKOKA 1 KaBe3n 3a yyBame 3mija (poto: usary, M.)

Figure 2. Lyophilised horned viper venom and cages for keeping snakes (photo: Divac, M.)




Exocucitiemcke ycnyie 80gozemaya u imuzasaua ca ocepitiom Ha spcitie koje sxcuse y CpSuju

ITockok je Ha Tepuropuju Perry6muke Cpbuje, HaKkoH Iiy-
roTpajHe eKCIIIoaTaIyje 3a CHabfieBabe OTPOBOM, 3alTihe-
Ha BpcTa. Ynpkoc tome, IUCN n Epporicka xomucnja mo-
TBPAWIN Cy TPeHJ CMambera OpOjHOCTM IIONmyJalyja OBe
BpcTe. Omasiambe 6POjHOCTY TOIIYIIAIMja IOCKOKa TI0CeOHO
je uspaxxeno y ogpehennm noppyyjuma (Mausancku, Komny-
6apcku, 3nmarubopckn, Pamkm, Pacunckn u [Tunibckn ok-
PyT) 300T HeCeNeKTNBHOT U3JI0Ba, KOjJ Y POKY Off HEKO/MKO
TOfIVIHA MOJKe JTOBECTH JI0 TIOTITYHOT HeCTaHKa OBe BPCTe ca
TUX IOAipyYja. He3sakoHUTH M37I0B ITOCKOKA IOBEO je [0 Ha-
pylIaBama y3pacHe CTPYKTYpe, Kao I CMarberba PerpoyK-
LIVIOHOT IIOTeHIYjajIa BpcTe. MHOIY IOjeiMHAYHY IIOCKOLI,
Kao U CBe OCTajle 3MHje, CTPafiajy y CycpeTuMa ca Jbyfyma,
Koju ux ybujajy u3 crpaxa u/mwmm Mpxise. Hucy perkn Hu
CITy4ajeBM CTpajjarba IMM3aBalia ¥ BOfjo3eMalla Ha Iy TeBH-
Ma (Andelkovi¢ & Bogdanovi¢, 2022; Grilo et al., 2025).

[Tpema Ypen6u o cTaB/batby HOf, KOHTPOTY Kopuihersa
u npoMeta auBjbe (riope u dayne (,Cry>xOeHn ITacHUK
PC”, 6p. 31/05, 45/05 - ucnp., 22/07, 38/08, 9/10, 69/11 un
95/18 — np. 3aKOH), CaKyI/babe IIOCKOKA HIje J03BO/bEHO
Ha Teputopuju uesne Perry6onuxe Cpouje.

TpapguiyioHaIHa MeIMIMHA ¥ BepoBama. Y MHOTUM
Ky/ITypaMa, II0Ce0HO OHUM Ca OIPaHUYEHMM IIPUCTYIIOM
MEIMIVHCKUM yCyraMa Wiy 6e3 mbUX, )KUBOTUIE U BU-
XOBM OpTaHM I IIPOAYKTY (KOXKa, MeCo, MacTH, jaja, OKJIOI,
KPB, KOCTH, POTOBM I CJI.) KOPHCTE Ce Kao JIEKOBY M Cac-
TaBHM CY Jeo IIpakce eversa (Alves et al., 2009). Imusasiu
cy jenHa op Hajuemrhe xopuirheHUxX rpymna >XMBOTHIbA Y
TpaAMLVOHATHO] MEUILIMHY U IBIXO0BA yIOTpeba y ,Ipe-
BEHI[Uj! U JTederby” 6OMeCTH je TI03HATa IIVPOM CBETa.

Hapopna BepoBama 0 JT€KOBUTOCTU ITYMCKe KOPHba-
ge Ha mpoctopy Cpbuje FyO6OKO Cy YTUCHYTA y JTOKaTHN
¢donknop. HajsactymbeHnje BepoBambe jecTe O aHTU-
KaHIIEPOTeHOM JIejCTBY KpBU KOpmbade. VcTpaxuBarma cy
TIOKa3aa Jla je MUT O JIEKOBUTOCTY KPBU KOpH-aya MIMpPo-
KO pacnpocrpameH y Cpouju, HApOYUTO y UICTOUHOM ey
(Nikoli¢ & Crnobrnja-Isailovi¢, 2017). ¥ Hapopny ce Bepyje
Ia ce KpB KOpmadye MOXKe KOPUCTUTH Y JIeHerby U IPYTUX
TEIIKNX 0607berba, Kao I 3a MpaB/berbe KpeMa I MeneMa.
Y ¢apmaxonomkum maboparopujama ce Beh ropunama
VICIIUTYjy TOjefMHM eKCTPAKTV U IeNTULU U30/I0BaHU
U3 KOpIbaua, IO[CTAaKHYTY 3aIlMCHMa U3 TpafulMIOHa/IHe
MepuIyHe. VicnmuTuBama cy Iokasana fja XUApOIU3aTy 13
OKjIona Kopmade Mauremys mutica yCIeIHO MHIYKYyje
aronrosy kop henuja paka jerpe (HepG2 nuuuja) y nma6o-
paropujckum ycrnosuma (Zhao etal., 2024). CBe nosuTnBHe
MefIIMHCKe 0COOMHe Be3aHe Cy 3a mpeunmheHe 6moax-
TUBHE MENTH/E U eKCTPAKTe TeCTUpPaHe y CTPOrO KOHTPO-
TUCAaHNM 7TabOPATOPMjCKMM YCIOBUMA Ha M30JIOBAHUM
henujama. Konsymanuja auB/bux Koprmaua, BbIX0OBe KPBU
U Meca He jledM pak, Beh HampoTuB — m3maxe jbyfe or-
POMHOM PU3VIKY Off TeIIKIX OaKTEPUjCKUX U IapasUTCKUX
uH}eKIja, Kao ¥ YHOCY aKyMy/IMPaHUX TEIIKUX MeTasa
u nectuuupa. Kopmade cy, Kao 1 CBe IUB/be KUBOTUIbE,
HOA/IOKHE MHQEKIMjaMa Off CTpaHe NapasnuTa U pasHUM
6aKTepMjCKIUM, [JbUBUYHUM U BUPYCHUM 000/beb1IMa KOja
ce MOT'y IIPEHETU U Ha YOBeKa aKO KOPUCTU HUXOBO MeCO
u kpB (Aguirre et al., 2006; Ventura et al., 2015; Jeong et

After long-term exploitation for the supply of venom,
the horned viper has become a protected species in the Re-
public of Serbia. Despite this, the [IUCN and the European
Commission have confirmed the trend of decreasing popu-
lation numbers of this species. The decline in the popula-
tion numbers of horned viper is particularly pronounced in
certain areas (Macva, Kolubara, Zlatibor, Raska, Rasina and
P¢inja districts) due to indiscriminate hunting, which within
a few years may lead to the complete extinction of this spe-
cies from these areas. Illegal hunting of horned vipers has
led to a disruption of the age structure, as well as a reduc-
tion in the reproductive potential of the species. Many in-
dividual horned vipers, like all other snakes, die in encoun-
ters with people, who kill them out of fear and/or hatred.
Cases of reptiles and amphibians dying on roads are not rare
(Andelkovi¢ & Bogdanovi¢, 2022; Grilo et al., 2025).

According to the Decree on the Control of the Use and
Trade in Wild Flora and Fauna (,,Cny>x6enu rmacanx PC”,
6p. 31/05, 45/05 - ucmp., 22/07, 38/08, 9/10, 69/11 u 95/18
- Ip. 3aKoH), the collection of horned vipers is not permit-
ted on the territory of the entire Republic of Serbia.

Traditional medicine and folk beliefs. In many cul-
tures, especially those with limited or no access to medi-
cal services, animals and their organs and products (skin,
meat, fat, eggs, shell, blood, bones, horns, etc.) are used
as medicines and are an integral part of healing practices
(Alves et al., 2009). Reptiles are one of the most commonly
used groups of animals in traditional medicine and their
use in the “prevention and treatment” of diseases is known
worldwide.

Folk beliefs about the healing properties of the Her-
mann's tortoise in Serbia are deeply embedded in lo-
cal folklore. The most common belief is about the anti-
cancer effects of tortoise blood. Research has shown that
the myth about the healing properties of tortoise blood
is widespread in Serbia, especially in the eastern part of
the country (Nikoli¢ & Crnobrnja-Isailovi¢, 2017). It is
believed among people that tortoise blood may be used
to treat other serious diseases, as well as to make creams
and ointments. For years, pharmacological laboratories
have been testing certain extracts and peptides isolated
from tortoises, inspired by traditional medicine records.
Studies have shown that hydrolysates from the shell of the
yellow pond turtle Mauremys mutica successfully induce
apoptosis in liver cancer cells (HepG2 line) in labora-
tory conditions (Zhao et al., 2024). All positive medical
properties are related to purified bioactive peptides and
extracts tested under strictly controlled laboratory condi-
tions on isolated cells. Consumption of wild turtles and
tortoises, their blood and meat, does not cure cancer, but
on the contrary — exposes humans to a huge risk of severe
bacterial and parasitic infections, as well as of the intake
of accumulated heavy metals and pesticides. Turtles, like
all wild animals, are susceptible to infections by parasites
and various bacterial, fungal and viral diseases that can
be transmitted to humans if they consume their meat and
blood (Aguirre et al., 2006; Ventura et al., 2015; Jeong et
al., 2015). Modern agriculture involves the increasing use
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al., 2015). CaBpeMeHa HO/BOIpUBpeNa IIOApa3yMeBa CBe
Behy ynoTpe0y mectTuimia Koju ce Kpo3 JIaHIe MICXpaHe
AKyMY/IUPAjy V TeNy XUBOTHIbA, @ C 003MPOM Jia KOpHa-
4e HaCTawbyjy ¥ HO/bOIPUBpeNHa IOApyYja (a ZYTo >KuBe)
BJX0OBA TKMBA, Takohe, MOTy cafp>KaTy MHOTe TOKCUYHE
cyncranue (Esposito et al., 2020; Kirchner et al., 2023).

YCIIYTE PETY/IAIIMJE

Koutpona 6onectu. Hon mpo6nem y 60p6u nmporus
JBYACKUX 6OIECTH IIPeACTaB/ba OTIOPHOCT KOjy MHCEKTH
BEKTOPH, BPCTe KOje IIPEHOCe y3pOUHMKe OOIeCcTy, CTUIy
Ha xemujcke yHcektunyge (WHO, 2012). Taksu npo6ie-
MU MOTY Ce YOIaXuTu 61OMOMIKOM, Tj. KOHTPOJIOM IITe-
TOYMHA MepaMa Koje He HapylIaBajy >KMBOTHY CPENVHY.
MebyTtnm, crpareruje GMOIOIIKe KOHTPOJIE IITETOYMHA
3axXTeBajy JieTa/bHO IIO3HaBaIbe €KOJIoruje OpraHusama
BeKTOpa 00JIeCTU, Kao U IUXOBUX IIPUPOJHUX Helpuja-
tesba (Okamoto & Amarasekare, 2012).

Y morneny ydecramoctu 06oneBama M CTOIE CMpT-
HOCTIN Y3POKOBaHMX BEKTOPCKUM 6OII€CTI/IM8., KOMapumn
CHajiajy y HajoIlacHuje )KMBOTUIbE Ca KOjMMa Ce YOBEeYaH-
crBo cycpehe (Centers for Disease Control and Prevention,
2022). OHu yrpo>kaBajy BUIIE Of ABe MIIMjaphe JbyAu y
TPOIICKUM ¥ CYHTPOICKMM PeTMOHNMA, a CBEIOL CMO Ja
Cy KOMapLu cBe 030V/bHMja 3IpaBCTBeHa IpeTba 1 y Cp-
6ujn (Pordevi¢ et al., 2015; Kurucz et al., 2016). Jenna ox
HAjpAlIMPEHjUX VI eKOHOMCKY Haj3aXTE€BHUjUX OoIecTn
je manapuja, unjer yspounuka (Plasmodium spp.) npenoce
kxoMapiy ofpehennx pogosa (Anopheles spp.).

YTunaj Bomosemalia Ha CMameme IMOIy/nanyja Koma-
pana yTBpbeH je U JOKasaH MHOTMM UCTPaXVBamUMa.
JMako Heke BpcTe pr6a KOH3yMUPAjy BUIIIE KOMapalia Hero
BOJ03eMIY, BOJJO3eMIM UTPajy Ba>KHY YJIOTY Y KOHTpO-
nu 6pojHOCTH KOMapaua y edemepHnm 6apama 1 fpyrum
IIpOTa3HYIM B/IQKHVM CTaHUIITVMA IAe pM6e HE MOry na
npexxnse (Rubbo et al., 2011).

Yimora smmja Kao IpUPOSHMX KOHTPONIOPA MIPEeHOCHIAlA
6ormectt jeHA je Of Haj3HAYAjHUjIX, ATV HAjMarbe [IPU3HA-
TUX €KOCHCTEMCKMX YCIyra KOje OBe JKMBOTHUIbE IIPYKajy
YOBEYAHCTBY. IbIX0B NONPMHOC jaBHOM 3[paB/by OCTBapyje
ce Kpo3 JUPeKTHY KOHTPOJTy IOIIy/lalyja IIofiapa U MHAN-
PEKTHU IIpeKuy IAHAL[A IPEHOCA TEIIKIX 3aPA3HIX OO/IEeCTIL.
Dnopmapu ¢y npuMapHU IPUPOIHY Pe3epBOapy 3a MHOTe I1a-
TOTeHe KOjy M3a311Bajy 6071eCT KOJ| /bYAH, Kao IITO Cy MULja
Ipo3HMUIA (XeMOparnyHa IPO3HUILIA), IENITOCIMPO3a U TY/Ia-
pemuja (Dahmana et al., 2020). Bpcte 3Muja, momyT crernc-
kor cMyka (Dolichophis caspius) W eCKy/IaloBOTr CMyKa
(Zamenis longissimus), cllellyja/I130BaHN Cy IPeJATOPH I7I0-
mapa (Speybroeck et al., 2016). 3a pasiuky of rrrutia rpadspu-
BUIIA, 3MHje MOTY Ja YDy aupekTHo y ja3buHe riogapa u emm-
MVHHITY 9UTaBa JIET/Ia, 9MMe APAaCcTIIHO CMaH)yjy TYCTUHY
HoITy/Ialyje IpeHocuIana Ha ofpehenoM noupyyjy (Mullin
& Seigel, 2009). IIpeBenIja KOHTaMIHALIMje XpaHe U BOJie
IIaTOreHVMa Koje IPeHOCe IIOfApY IIPUMapHO ce 3aCH/BA Ha
€KOJIOIIKOj KOHTPOIN HIX0BE OPOJHOCTIL; CMAHEEbe IYCTH-
He IIONy/Iallyje pe3epBoapa y aHTPOHOIeHMM CTaHUIITIMA
Y JVMPEKTHOj je KOpeNalyj/i ca CMAbeheM PU3MKa Off TPaH-
cmrcnje 300H03a Ha pyfe (Ostfeld & Holt, 2004). JenHo ox

of pesticides that accumulate in the bodies of animals
through food chains, and given that turtles also inhabit
agricultural areas (and live a long time), their tissues may
also contain many toxic substances (Esposito et al., 2020;
Kirchner et al., 2023).

REGULATING SERVICES

Disease control. A new challenge in the fight against
human diseases is the resistance that vector insects, the
species that transmit disease agents, acquire to chemical
insecticides (WHO, 2012). Such problems can be mitigated
by biological, i.e. pest control measures that do not damage
the environment. However, biological pest control strate-
gies require detailed knowledge of the ecology of disease
vector organisms, as well as their natural enemies (Oka-
moto & Amarasekare, 2012).

In terms of the incidence and mortality rates caused
by vector-borne diseases, mosquitoes are among the most
dangerous animals to the humanity (Centers for Disease
Control and Prevention, 2022). They endanger more than
two billion people in tropical and subtropical regions, and
we are witnessing that mosquitoes are an increasingly seri-
ous health threat in Serbia (Pordevi¢ et al., 2015; Kurucz
et al., 2016). One of the most widespread and economi-
cally demanding diseases is malaria, the causative agent of
which (Plasmodium spp.) is transmitted by mosquitoes of
certain genera (Anopheles spp.).

The impact of amphibians on reducing mosquito pop-
ulations has been determined and proven by many stud-
ies. Although some fish species consume more mosqui-
toes than amphibians, amphibians play an important role
in controlling mosquito populations in ephemeral ponds
and other transient wetlands where fish cannot survive
(Rubbo et al., 2011).

The role of snakes as natural vector controllers is one
of the most important but least recognised ecosystem
services that these animals provide to humanity. Their
contribution to public health is achieved through the
direct control of rodent populations and the indirect
interruption of transmission chains of serious infectious
diseases. Rodents are the primary natural reservoirs
for many pathogens that cause human disease, such
as hemorrhagic fever, leptospirosis, and tularemia
(Dahmanaetal.,2020). Snake species, such as the Caspian
whipsnake (Dolichophis caspius) or the Aesculapian
snake (Zamenis longissimus), are specialised predators
of rodents (Speybroeck et al., 2016). Unlike birds of prey,
snakes can enter rodent burrows directly and eliminate
entire litters, drastically reducing the population
density of vectors in a given area (Mullin & Seigel,
2009). Prevention of food and water contamination by
pathogens transmitted by rodents is primarily based
on environmental control of their abundance; reducing
the population density of reservoirs in anthropogenic
habitats is directly correlated with reducing the risk
of zoonotic transmission to humans (Ostfeld & Holt,
2004). One of the most fascinating discoveries of recent
ecological studies is the role of snakes in reducing the



Ecosystem services provided by amphibians and reptiles with a focus on species in Serbia

HajacryHaHTHMjMX OoTKpKha HOBUjUX €KOIOUIKKX CTyAMja
jecte ynora 3Muja y cMamemy IpeHOca JIajMcKe OOMeCTi.
Kabay n capapguuuy (2013) cy KOpUCTIIM MaTeMaTH4YKe MO-
Tete Y aHa/IV3Y Cajjp>Kaja dKemylia 3MIja KaKo 011 M3padyHaI
Ia jemHa oppacia 3muja (y oBoM c1yd4ajy 3Bedapka Crotalus
horridus) vapypextHO yknonu usMeby 2500 n 4500 xprie/ba
TOMIIIbE TAKO 1ITO IOjefie i1xoBe foMahune — rnopape. Ha
Taj HaYMH 3MUje Ha ofipeheHOM cTaHMIITY 3HAYAJHO CMaIbYjy
6poj MHOUIVPaHNX KpIe/ba Y OKONMUHY, jep Ce YKIamambeM
momahmua (IIogapa) Ipexkupa jaHal KOjuM KpIeb Jo0uja
6axrepujy Borrelia burgdorferi (y3pounuk yajMcke 6omectu)
¥ KacHMje je IIPEHOCH Ha YOBEKa.

KonTpona moponpuspesnux mrerounHa. Konrpomna
HO/BONIPUBPEFHIX IITETOUYNHA je BaKHA 3a 3AIITUTY 3a/IV-
xa xpaHe mupom cBerta. lllteTounHe Mory nsassary ry6u-
TaK CKOpO IIOJIOBMHE KOMepLyjaHe Ov/bHe IIPOU3BONIbE
CBaKe TOfIMHE, jep je HUXOBa KOHTpO/MA HeeduKacHa, a
MHBA3UBHE LITETOYVMHE YeCTO YHUIITABA]y YNTABE JKETBE
(Schwartz & Klassen, 1980). IlIteTounHe Hanafajy mMupox
CIIeKTap BpcTa OM/baka y cBUM (a3aMa BUXOBOL pacTa U
passuha. IIpuMeHa XeMMjCKuX CpeficTaBa y lbIXOBOM CY3-
Oujary HMje TOXKe/bHa, jep YTpoXKaBa YNMTaBe eKOCHCTeMe
(Wan et al., 2025). [Ta 6 nmao mosutnBaH edexar, areHc
OMoJIOLIKe KOHTPOJIE MOpa HeTaTMBHO YTULIATK HA LIe/o-
KynHy nomynanyjy mrerodrHa (Whelan et al., 2008).

Behuna agyrTHuX Bofosemana XpaHU Ce pasHNM
3IIaBKapyMa, YK/by4yjyhu MyBe, nentupe, Mosblie (yrias-
HoM mapBe) u TBpRokpwine (Duellman & Trueb, 1994),
KOjU 3a MHOre BpCTe OWbaka IIpefCTaB/bajy ILITETOYM-
He, /M ¥ BeoMa BakHe omparimsade (Abrol, 2012). Pe-
3yITaTH pajia Y KOM je aHa/lu3MpaHa YICXpaHa TPy BpCTe
pona Rana (Pelophylax), nokasyjy ma cy of yHeTe XpaHe,
MHCEKTH 3acTymbenn ca 80,9% (Simi¢ & Popovié, 1994).
[Ipeoctami MOCTOTAK YMHE IPEACTABHULM APYIUX IPY-
ma GeckmaMersaka 1, pehe, cutHux kmumemaka. [umuh
u ITonosuh cy yTBpanie fa Cy y MCXpaHu TpU BPCTE 3e-
NTeHMx >xaba 3actymwnpeHe ciefiehe rpyme GeckmuMema-
ka: Insecta (80,9%), Crustacea (7,3%), Arachnida (5,5%)
u Gastropoda (5,2%). Meby wuncekrtuma mnpeosnabyjy
afylITHe jemVHKe TBpAOKpmiIana, opHocHo Coleoptera
(34,3%), satum Hymenoptera (33,2%) u Diptera (17,4%),
a op mapBu MHceKara npeosnabyjy Lepidoptera (69,2%) u
Diptera (25,4%). OBa cTynuja cyrepullie fa ce >kabe, Kao
IPUPOSHI HETPHjaTe/byl MHOTUX IITETOYNHA, MOTY KOPH-
CTUTY Kao epMKACHU areHCY OMOJIOIIKe KOHTPOJIe Y LIN/bY
cMarmerbha OPOJHOCTI IITETHNX MHCEKATa Y II0/bOIIPUBpe-
mn. Opp>xaBame Iomynanyja xaba y arpoekocucreMmuma
Mmoryo 6u fa obesbenn edrkacan MexaHmuzaM OMOTIOIIKE
KOHTpOJIe TeTHUX nHcekara (Lajmanovich et al., 2003).

3Muje Urpajy KpUTUYHY Y/IOIy y OMOKOHTPOIM ILITETO-
YIHA, [Ie/IOBAEeM Kao IPUPOFHM M OeCIUIaTHU ,,[IECTULINL,
KOjJ1 Ofip)KaBa €KOHOMCKY CTaOVJIHOCT IIOJBOIIPUBPENie U XV~
IujeHy yp6aHux cpepyusa. IIpucycTBo sMuja Ha IO/BOIPUB-
PEeIHVM IIOBpIIVHAMA [VPEKTHO CMarbyje IoTpeby 3a CKy-
M popeHTHIMAMMA. TiMe ce He IITeRM caMo HOBaL, Beh
ce CIIpeyaBa U XeMUjCKO 3arahere 3eM/bMINTA 1 IIOA3EMHIX
BOJIa, LITO je K/bYYHO 3a OpraHcKy mpoussopy (Lindell et al,
2018). IMaxo nsasuBajy cTpax, 3Muje y Hace/beH!M MeCTHMa

transmission of Lyme disease. Kabay et al. (2013) used
mathematical models and analysis of snake stomach
contents to calculate that an adult snake (in this case,
the rattlesnake Crotalus horridus) indirectly removes
between 2500 and 4500 ticks per year by eating their
rodent hosts. In this way, snakes in a given habitat
significantly reduce the number of infected ticks in
the environment, because the removal of the host
(rodents) breaks the chain by which the tick acquires the
bacterium Borrelia burgdorferi (the causative agent of
Lyme disease) and subsequently transmits it to humans.

Agricultural pest control. Agricultural pest control is
important for protecting food supplies worldwide. Pests
can cause the loss of almost half of commercial crop pro-
duction each year because their control is ineffective, and
invasive pests often destroy entire harvests (Schwartz &
Klassen, 1980). Pests attack a wide range of plant species
at all stages of their growth and development. The use of
chemicals in their control is undesirable, as it threatens en-
tire ecosystems (Wan et al., 2025). To have a positive effect,
a biological control agent must negatively affect the entire
pest population (Whelan et al., 2008).

Most adult amphibians feed on various arthropods,
including flies, butterflies, moths (mainly larvae) and
beetles (Duellman & Trueb, 1994), which are pests for
many plant species, but also very important pollinators
(Abrol, 2012). The results of a paper analysing the diet of
three species of the genus Rana (Pelophylax) show that
insects account for 80.9% of the food consumed (Simi¢
& Popovi¢, 1994). The remaining percentage is made up
of representatives of other groups of invertebrates and,
less commonly, small vertebrates. Simi¢ and Popovié
determined that the following invertebrate groups are
represented in the diet of three species of green frogs:
Insecta (80.9%), Crustacea (7.3%), Arachnida (5.5%)
and Gastropoda (5.2%). Among the insects, adult indi-
viduals of beetles predominate, i.e. Coleoptera (34.3%),
followed by Hymenoptera (33.2%) and Diptera (17.4%),
and insect larvae are dominated by Lepidoptera (69.2%)
and Diptera (25.4%). This study suggests that frogs, as
natural enemies of many pests, may be used as effec-
tive biological control agents to reduce the number of
harmful insects in agriculture. The maintenance of frog
populations in agroecosystems could provide an effec-
tive mechanism of biological control of harmful insects
(Lajmanovich et al., 2003).

Snakes are a critical factor in pest biocontrol, acting
as a natural and free “pesticide” that maintains the eco-
nomic stability of agriculture and the hygiene of urban
areas. The presence of snakes in agricultural areas di-
rectly reduces the need for expensive rodenticides. This
not only saves money, but also prevents chemical pollu-
tion of soil and groundwater, which is crucial for organ-
ic production (Lindell et al., 2018). Although they are
feared, snakes in populated areas (gardens, basements,
city outskirts) have the function of maintaining com-
munal hygiene. Garbage and food waste in urban areas
attract rats and mice, which are carriers of diseases, but




Mapxo Husay,

(6amrre, IopyMu, mepudepuje rpagosa) UMajy QYHKIM]Y
oppxaBara KoMyHasnHe xurujere. Cmehe u ocrary xpaHe y
ypbaHnM cpefyHaMa IpyB/Iade MAIloBe U MUIIEBE, KOjU CY
HpeHocrony 6OIeCTy, a 1 YHMIITABA]y eleKTPUIHe VH-
crananuje u rpaheBnHCKM MaTepujai. 3Muje paTe CBOj IIeH
u epMKacHO CMamyjy Opoj marosa y O/IM3MHM JbYACKMX JO-
MoBa. CaMVM CBOjUM IIPUCYCTBOM M MUPVCOM (XeMUjCKIM
CUTHa/IVIMA), IpefaTopy, Mehy Kojuma cy u 3muje, Mory usa-
3BaTH CTPeC KOf IVIOfiapa, LITO CMalbyje HIXOBY CTOIy pe-
IPOAYKIVje 11 Merha UM ITyTarbe KpeTarba, Apyxehn 1x naspe
op kyha (Apfelbach et al., 2005).

Y Cpbuju cy BOfeHM €KOCUCTeMU IIOJ CHaKHUM
IIPUTUCKOM MHBAasUBHMX BpcTa puba Kao ITO Cy Oa-
6yuxa (Carassius gibelio), amepudky marypacT comuh
(Ameiurus nebulosus) n cynunua (Lepomis gibbosus). Bp-
cTe 3Muja onyT pubapue (Natrix tessellata) u 6enoyuke
(Natrix natrix) nupextHo ce XpaHe oBuM pubama (Sukalo
et al.,, 2014). C 0631poM Ha TO fla Cy MHBa3UBHE BPCTe
JecTo O6pOjHMje U Mame OIpe3He Off ay TOXTOHMX, OHe II0-
CTajy MaK IIJIeH 3a ceMMakBaTiyHe 3Muje. Konsymmupamem
jeNVIHKV MHBAa3VWBHUX BpCTa puba, 3Muje MHAUPEKTHO
CMamyjy HPUTHCAK HAa ayTOXTOHe BpcTe, omoryhasajyhu
uM Behe 1IaHCe 3a IpeXXMB/baBatbe U PeNpOAyKL)y. Tume
[IOMa)Xy y O4yBarby N3BOPHOT OMOMBEP3NTETA BOJIA.

VcxpaHa IUTomoBMMa M pacejaBambe ceMeHa Owbakxa.
360r TOra IITO Cy MHOTYM MECHATV IUIOFOBY BaKAaH U3BOP
xpaHe 3a ofipebheHe BpcTe KOITHEHNX KOPHbaya, Kao U 3a HeKe
BpCTe IyIITepa, 09eKyje Ce /ja OBU IMV3ABLM YIECTBY]y Y LLIN-
pemy cemena Owpaxa (Valido & Olesen, 2007). TTocnenmux
melieHuja, 6poj CTy[Mja O yI03U IMU3aBalia y OIpall/Bamby
Obaka 1 pasHOLLEHY HIXOBMX CeMeHa ce 3HaTHO mosehao,
a JcXpaHa IUIOfoBMMa O1baka je yodeHa kop Buire of, 200
Bpcra rmusaBana (Galindo-Uribe & Hoyos-Hoyos, 2007).
OBe >XMBOTHIbe PasHOCE ceMeHa O1/baKa Koje Cy eKOJIOLIKH
¥ eKOHOMCKY 3Ha4ajHe 3a Jby/ICKO JPYIITBO U CeMeHa Oupaka
Koje Cy M3BOPYM XpaHe y pypaTHiM 3ajefHunama. JJok je ymora
rMI3aBalja y IIVPerby CeMeHa eBIICHTHA, 3Ha4aj BOfo3eMalia
y IIpOLIeCy IIMperba ceMeHa 61/baka joll yBeK Hifje IIO3HaT.

Cryamje cy mokasajze fa je yaora OBMX BpCTa Kao
y3ajaMHMX [JBOCTPYKMX areHaca (OIpammBady M pasHO-
caynM ceMeHa) MOTLEHeHA I [Ia je OIpallNBaibe I IIMperbe
CeMeHa I'yIITepyMa BHIle Hero yoOu4ajeHa [ojaBa Ha OCTp-
BuMa (Olesen & Valido, 2003). Hexn ayropu cyrepuury
fla YICXpaHa PerpOfyKTVUBHIM OpraHuMa 6mpaka (LBeT U
IUIOf) U EMXOB TPAHCHOPT Off CTPaHe IYLITEPA U KOPHba-
Y4a MOXe YTULATH Ha PEeNpORyKIWjy PasINduTHX BPCTa
Owpbaka 1 BereTalMoHy CTPyKTypy 3ajeguuie (Traveset,
1990; Jerozolimski et al., 2009). OBe crynmuje He camo fia
[I0Ka3yjy eKO/IOLIKY 3Ha4aj rMu3aBalia, Beh n omoryhasajy
VCINTVBAbe IIOTEHIMja/IHe €KOHOMCKE yyIore Kojy 611 OBU
KIUMealyl MOV [ja MMajy IIOMaXyhn perpopyKiyjy u
HIMperbe KOMepLMjaIHO 3HaYajHIX BpCTa Ou/baKka.

Sagonas u cap. (2018) y cBOM pajty OTKpWIA CY A2 je 26%
UCINTAaHKX jenuHKu 3eneMbaha (Lacerta viridis) y >xemyiy
MMaJIO0 XpaHy OwpHOT Hopekita (ceMere u ymihe). Vaxo
ce OWBHM MaTepujali MOXKe CIy4ajHO IIPOIyTaTH TOKOM
Xpamerma JKIBOTUCKIM IUIEHOM, BUCOK YHeO ORPAaC/VX
IryLiTepa Koju Cy KOH3yMupaam OWBHM MaTepujal TOKOM

also destroy electrical installations and building materi-
als. Snakes follow their prey and effectively reduce the
number of rats near human homes. By their very pres-
ence and smell (chemical signals), predators, including
snakes, can cause stress in rodents, which reduces their
reproduction rate and changes their movement patterns,
keeping them away from homes (Apfelbach et al., 2005).

In Serbia, aquatic ecosystems are under strong pres-
sure from invasive fish species such as the Prussian carp
(Carassius gibelio), brown bullhead (Ameiurus nebu-
losus) and the pumpkinseed (Lepomis gibbosus). Snake
species such as the dice snake (Natrix tessellata) and Eur-
asian grass snake (Natrix natrix) directly feed on these
fish (Sukalo et al., 2014). Since invasive species are often
more numerous and less cautious than autochthonous
species, they become easy prey for semi-aquatic snakes.
By consuming individuals of invasive fish species, snakes
indirectly reduce the pressure on autochthonous species,
allowing them a better chance of survival and reproduc-
tion. In this way, they help preserve the original biodi-
versity of the waters.

Fruit feeding and seed dispersal. Due to the fact that
many fleshy fruits are an important food source for cer-
tain species of terrestrial turtles (tortoises) and some liz-
ard species, it is expected that these reptiles participate in
seed dispersal (Valido & Olesen, 2007). In recent decades,
the number of studies on the role of reptiles in plant pol-
lination and seed dispersal has increased significantly, and
fruit feeding has been observed in more than 200 reptile
species (Galindo-Uribe & Hoyos-Hoyos, 2007). These ani-
mals disperse seeds of plants that are ecologically and eco-
nomically important to human society, as well as seeds that
are a source of food for rural communities. While the role
of reptiles in seed dispersal is well established, the impor-
tance of amphibians in seed dispersal is still unknown.

Studies have shown that the role of these species as
mutualistic double agents (pollinators and seed dispers-
ers) is underestimated and that pollination and seed dis-
persal by lizards is more than common on islands (Olesen
& Valido, 2003). Some authors suggest that feeding on
plant reproductive organs (flowers and fruits) and their
transport by lizards and tortoises may influence the re-
production of different plant species and the vegetation
structure of the community (Traveset, 1990; Jerozolim-
ski et al., 2009). These studies not only demonstrate the
ecological importance of reptiles, but also allow us to ex-
amine the potential economic role that these vertebrates
could have by helping the reproduction and spread of
commercially important plant species.

Sagonas et al. (2018) found that 26% of the ex-
amined European green lizards (Lacerta viridis) had
plant-based food (seeds and leaves) in their stomachs.
Although plant material can be accidentally ingested
during feeding on animal prey, the high proportion of
adult lizards that consumed plant material throughout
the year, together with the absence of plant material
in most juveniles, suggests intentional plant ingestion
(Sagonas et al., 2018).
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LieJie TOMIVIHE, 3ajeffHO ca OICYCTBOM OW/BHOT MaTepujajia KOf
BehVHe jyBeHWIHUX jeOMHKM, yKasyje Ha HaMEepHO TyTambe
6wpaka (Sagonas et al,, 2018).

ITpema Luiselli-jy (2006), 66% KOIHeHNX BpcTa KOpbhaya
Cy UCKJBY4MBO XepOuBopy, 33% cy OMHMBOPH, a CaMO jefiHa
BPCTa je MpeTeXXHO KapHuBOp. Hekonuko cryamja o ncxpa-
HI IyMcKe Kopwade (Testudo hermanni), CIpOBefieHUX y
Xpsatckoj, Vranuju, @pannyckoj n lllnanuju orkpuo je
Ia 0Ba BpPCTa y MCXpaHu kopuctu 134 6mpHe BpcTe (46 Ho-
ponuua), rae cy Hajuenthe kopuirheHe 6upKe U3 HOpOAKIA
Asteraceae u Fabaceae, a Helto Mame kopuihene BpcTe 13
nopopuita Ranunculaceae n Poaceae (Vetter, 2006). Y on-
Hocy Ha HaBogie Luiselli-ja 1 Vetter-a Moxe ce 3akbyanTn
Ia Kopade xpaHehi ce IofoBuMa Oybaka MOTy 3Ha4ajHO
TOIIPVMHETH IMPEY BIXOBNX CeMeHa.

Acevedo et al. (2026) ncTpa>kuBanu ¢y fa 1u ceMe Koje
je IPOLIO KPO3 JUTeCTMBHY TPAKT 3MUja OCTaje BUjaduI-
HO 1 CITOCOOHO 3a Kmjambe. Ibuxopa ncnmTyBama Cy 1mo-
Kasasa Jla ceMe Koje je IPOIIJIO KpO3 JUTeCTUBHU TPAKT
3Muja MOXKe OCTaTV BUjaOUIHO, Kao U Ja ceMe II0CejaHo
ca M3METOM M3 KOjeT je M3BydeHO MMa Behy KimjaBocT
(40,07%) Hero ceme mocejano 6e3 m3Mera (28,95%) u y
nopebemy ca KOHTpoHUM ceMeHOM (28,2%). OBU Hamazu
YKa3yjy Ha TO /la 3MUjCKJ U3MET MO>Ke ONTaKIIaTH K/IMjarbe
U Jla HeKe BpPCTe 3MMja MMajy MOTeHIujasl Jia Jenyjy Kao
CEeKyHJIapHU areHCH 3a lIpere ceMeHa O1/baka.

YCIIYTE IOJPHIKE

Kpyxeme HyTpujeHara. Kpy>xeme XpaH/bMBIX MaTepyja
IpeCTaB/ba KpeTame XeMUjCKMX e/leMeHaTa YHyTap 01o-
TUYKMX U a0MOTHNYKMX eHTHUTeTa 1 n3Meby mwux. Xpanbuse
MaTepje ce MOTY eKCTPaxoBaTy 3 MIHepasa 1 aTMocdep-
CKUX M3BOPA NIV PEIMKIVPATH M3 FUXOBIX OPTaHCKIX 06-
mka. OBM Hy TPMjeHTH ce HaKHa/{HO pearnicop6yjy u Bpahajy
y atmocdepy mwm sempynTe (Lavelle et al,, 2005). I'masna
3a/MXa HyTpUjeHaTa y 3eM/bUIITY, CeAMMEHTIMa ¥ BOJIV Ce
0OMYHO Ha/la3M y OPraHCKUM jefiuiberbuMa. 360r Tora LITo
aIcopIIIyja off CTpaHe O1/baka 3aXTeBa CKOPO JICK/bY4MBO
HeOopraHcke OO/IMKe XPaH/BMBMX MaTeplja, HPOLEeCH Koju
HoCpeqnyjy y OMOJIOLIKOj pasrpajitbyl OPraHCKUX MaTepuja
Cy K/bYYHM 3a JJOCTYIIHOCT HyTpujeHaTa 6mbkama (Lavelle
et al., 2005). Bogosemuy u rMusaBLy, Ha IpUMep, MOTy II0-
BehaTy OCTYIMHOCT XpaH/BVMBUX MaTepyja y IIyMU U IPy-
IUM €KOCUCTEMIMA JICTIOHOBAIbeM ,,0TIaa” (M3MeT, ypUH U
JIeLIIeBI) VI KpeTarbeM jefIHKIY 1 ITOy/IaLyja.

JIaH1y ucXpaHe YiHe MPeXXy Hy TPUTUBHIX OIHOCA KOjI
Cy BXHM 3a TIPOTOK eHepruje y ekocuctemyma (Govenar,
2012). JlaHum ucxpase onpebyjy HauMH Ha KOju ce opra-
HM3MU afjanTupajy u perymimy npeHoc esepruje (Polis,
1994). BomoseMyt 11 IMIU3aBLIM CY IIPEJATOPY MHOTUX BPCTa
OecKiIMerbaKa 11 KI9Merbaka. Y MHOIMM CIIy4ajeBMMa, OBe
KVMBOTHUEE Cy TeHEPaIMCT U XpaHe Ce jajiiMa, IyHOI/IaBIy-
Ma, jyBeHWIHUM U agynTHuM jemyHkama (Wells, 2007), xao
¥ CTPBUMHAMA Y PA3/IIIUTIM, Hajuerhe oMaKIiM, CTalujy-
muma pacragama (DeVault & Krochmal, 2002) n tume 1o-
00/bIIIaBajy MPOTOK XPaH/BMBUX MaTepyja ¥ eKOCHCTEeMUMa
Kpo3 IIpeHOC eHepryje y naHuumMa vicxpade (Lavelle et al.,
2005). >Kabe cy 4ecTo KpUTUYHE 3a MpeXKe ICXpaHe BOJICHIX

According to Luiselli (2006), 66% of terrestrial tor-
toise species are exclusively herbivorous, 33% are om-
nivorous, and only one species is predominantly carnivo-
rous. Several studies on the diet of Hermann's tortoise
(Testudo hermanni), conducted in Croatia, Italy, France,
and Spain, have revealed that this species uses 134 plant
species (46 families) in its diet, with the most commonly
used plants from the Asteraceae and Fabaceae families,
and slightly less commonly used species from the Ranun-
culaceae and Poaceae families (Vetter, 2006). In relation
to the statements of Luiselli and Vetter, it can be conclud-
ed that tortoises, by feeding on the fruits of plants, can
significantly contribute to the dispersal of their seeds.

Acevedo et al. (2026) investigated whether seeds that
have passed through the digestive tract of snakes remained
viable and capable of germination. Their studies showed
that seeds that have passed through the digestive tract of
snakes can remain viable, and that seeds sown with faeces
from which they were extracted had a higher germination
rate (40.07%) than seeds sown without faeces (28.95%) and
compared to control seeds (28.2%). These findings suggest
that snake faeces may facilitate germination and that some
snake species have the potential to act as secondary agents
for the dispersal of plant seeds.

SUPPORTING SERVICES

Nutrient cycling. Nutrient cycling is the movement
of chemical elements within and between biotic and abi-
otic entities. Nutrients can be extracted from minerals
and atmospheric sources or recycled from their organic
forms. These nutrients are subsequently reabsorbed and
returned to the atmosphere or soil (Lavelle et al., 2005).
The main supply of nutrients in soil, sediments and wa-
ter is usually found in organic compounds. Since plant
absorption requires almost exclusively inorganic forms
of nutrients, processes that mediate the biological deg-
radation of organic matter are crucial for the availability
of nutrients to plants (Lavelle et al., 2005). Amphibians
and reptiles, for example, can increase the availability of
nutrients in forests and other ecosystems by depositing
“waste” (faeces, urine, and carcasses) and by the move-
ment of individuals and populations.

Food chains are a network of nutritional relationships
that are important for the energy flow within ecosystems
(Govenar, 2012). Food chains determine the way organ-
isms adapt and regulate energy transfer (Polis, 1994). Am-
phibians and reptiles are predators of many invertebrate
and vertebrate species. In many cases, these animals are
generalists and feed on eggs, tadpoles, juveniles and adults
(Wells, 2007), as well as on carcasses in various, often ad-
vanced, stages of decomposition (DeVault & Krochmal,
2002), thereby improving the flow of nutrients in ecosys-
tems through the transfer of energy in food chains (Lavelle
et al,, 2005). Frogs are often critical to the food webs of
aquatic and terrestrial ecosystems where they can reach
high population densities and biomass, and are impor-
tant prey for many species, primarily birds and mammals
(Schiesari et al., 2009).




Marko Divac

Yl KOITHEHVX eKOCUCTeMa y Kojuma Mory moctuhm BUCOke
TYCTHUHE TIOIy/Iaja 11 61I0Macy, a BaKaH Cy IUIEH 3a MHOTe
BpCTe, Ipe cBux nruiia u crcapa (Schiesari et al., 2009).

JlapBe >xaba (IIyHOIVIABLM) Ce 4eCTO jaB/bajy Y BeoMa
BUCOK/M TYCTMHAMA IIOIY/IALja ¥ HEKUM €KOCHCTEMIMA,
U HajBepOBaTHUje MIMajy 3HadajaH edekar Ha QyHKIMje eKo-
cucrema, yKpydyjyhm mnpumapry mpowmsBopmy. Ilosnaro
je Ia IyHOITIaBIM Y cTajahuM BojaMa 3HA4ajHO yTUYy Ha
CTPYKTYpY 1 6uoMacy 3ajenHuLie anryu u nepucurona (Altig
et al,, 2007). Ecdexry Ha nmpuMapHy IPOM3BONY MOLY Ba-
pupaTi y 3aBUCHOCTY Of AVHAMMKE XPAaH/bUBUX Marepuja
y cuctemy, 06a TOfVHE, U3/IOKEHOCTH CYHILY, CTPYKType
3ajefjHNLIe ATV ¥ JUHAMIKE MCXpaHe 3ajefHulie Ompojena
(Kupferberg, 2003). VcrpakuBara Koja je cipoBonmia Seale
1980. ropuHe, moKasaja Cy ja IYHOIIABLM y puOmalMa
CMatbyjy IpUMAapHY IIPOM3BOAIGY a/ITV 1 YMHM Ce [ja CTabu-
nu3yjy GrykTyanuje y mpumMapHoj nponssopmit. Edextn Ha
[PYMApHY [IPOM3BOAIGY Cy BapyMpaly Ce30HCKM, a Hajsehe
CMarberbe IpMMapHe IIPOou3BoObe 6mio je TokoMm mposneha
U paHor JIeTa Kaja je 6momaca myHornasana Hajseha. OBa
Ce30HCKA CMarberba y MPVMAPHOj IIPOM3BOAIGI HICY HAZI0-
kHal)eHa Kaja je 6roMaca IyHOI/IaBala OIIana, Ia Ce MOXe
3aK/BYYUTH JJa Cy ITYHOIIABL{Y BEPOBATHO CMAIIIN YKYIIHY
TOUIIILY IpUMapHy Ipoussopmy (Seale, 1980).

Behuna crynuja je oTKpuIa ONIITE CMambelbe KOMNYU-
He a/ry, GUTOIIAHKTOHA 1 TIeprNUTOHA Ka0 OATOBOP Ha
nyHornmasne (Altig et al,, 2007). OBo cMameme ce 4ecTo
cMarpa IMOC/IENUIIOM JUPEKTHE ,JCrante” Of CTpaHe Xep-
6uBopHux nyHornasana (Connelly et al., 2011). Ca gpyre
CTpaHe, IIOCTOje JOKasy fa MYHOIZIABLM MOry mHoBeharn
6uomacy npumapHor npoussobaga (Osborne & McLachlan,
1985; Kupferberg, 2003). ¥ HexuM OKOIHOCTVMMA, IIOCTOje
[IOKa3) fla Ce PEIATMBHO HejeCTBe aire M Makpodure
HIpe Kaja ce 0crmobofie KOMIIETHUI]je Ca jeCTHBIM BpCTaMa
(Kupferberg, 2003). Taxobe, yxnamame enudura y xombu-
HAIMjJI ca MUHEPAIM3aLMjoM a30Ta U3 eKCKpeMeHara ITy-
HOITIaBala MoXke nobospiatu pact makpodura (Osborne
& McLachlan, 1985; Kupferberg, 2003).

ITyHormaBiy, Takobe, yTudy Ha KpyXKerbe azora CIIy-
>xehy Kao M3BOp OpraHCKOr a30Ta, 6apeM IpuBpeMeHo. Y
MaJIIM OKPY>KeIbJMa, IYHOIIABLM IIPETBAPAjy YeCTHIE
OPraHCKOT a30Ta Y PacTBOPEHE OpraHCKe M HEeOPTaHCKe
007111Ke, KOjU Ce TaloXKe Ha HY, JOATHO cMamyjyhu cyc-
IIEH/IOBAaHY OPraHCKY a30T y Bopu (Seale, 1980).

Ioper Tora, jaja, mapBe, IIa 9aK ¥ Ofpacie jefHKe 3Ha-
YajHO JOLPMHOCE Ofipel)eHNM eHepreTCKuM IyTeBUMa, Kao
IUIEH [IPefaTopyMa ¥ JIELIEBN 32 pasjarade y aKBaTIIHIM
exocucremuma (Regester et al., 2006). Vako cy oBu usBopu
eHeprije Mam y nopebery ca yKyIIHMM a/IOXTOHVUM VHITY-
TVIMa Y IPVYIMAPHOM IIPOM3BOAHOM JOOMjEHOM KPO3 CYHUIEBO
3pauense (Seale, 1980), oxm MOry 06e30eUTH JIAKO JOCTYIIHE
M3BOpe eHeprIje U XPaH/bUBIX MaTepyja 3a ofpebeHe rpyre
notpouraya (Regester et al., 2006). Jaja, napBe u jeneBy Koju
Ce pacIafiajy Aajy ce30HCKe M3BOpe eHeprije M XPaH/bUBUX
Marepuja y akBaTMIHUM ekocucTemyma. OBO Moke GuTH
B&XHO jep Ce a/IOXTOHA CTe/ba I HETPUTYC, KAO IPUMApPHU
V3BOPYI XPAH/BMBIX MATePIja Y MHOTYM BOJEHIM €KOCHCTe-
MIIMa, CIIOPO PpasjIaxy, IOK paciiafajyhe Mace jaja 1 yemesu

Frog larvae (tadpoles) often occur at very high
population densities in some ecosystems, and are likely
to have significant effects on ecosystem functions, in-
cluding primary production. Tadpoles in stagnant wa-
ters are known to significantly affect the structure and
biomass of the algal and periphyton community (Altig
et al., 2007). Effects on primary production may vary
depending on the nutrient dynamics in the system, the
time of year, solar exposure, algal community structure,
and the feeding dynamics of the herbivore community
(Kupferberg, 2003). Studies conducted by Seale in 1980
showed that tadpoles in ponds reduced primary algal
production and appeared to stabilise fluctuations in
primary production. The effects on primary produc-
tion varied seasonally, with the greatest reduction in
primary production occurring during spring and early
summer when tadpole biomass was highest. These sea-
sonal reductions in primary production were not com-
pensated when tadpole biomass declined, suggesting
that tadpoles probably reduced total annual primary
production (Seale, 1980).

Most studies have found a general reduction in the
abundance of algae, phytoplankton and periphyton in
response to tadpoles (Altig et al., 2007). This reduction
is often considered as a consequence of direct “grazing”
by herbivorous tadpoles (Connelly et al., 2011). On the
other hand, there is evidence that tadpoles can increase
primary producer biomass (Osborne & McLachlan,
1985; Kupferberg, 2003). In some circumstances, there
is evidence that relatively inedible algae and macro-
phytes expand when freed from competitiveness with
edible species (Kupferberg, 2003). In addition, the re-
moval of epiphytes in combination with the mineralisa-
tion of nitrogen from tadpole excrement can enhance
macrophyte growth (Osborne & McLachlan, 1985;
Kupferberg, 2003).

Tadpoles also affect the nitrogen cycle by serving as a
source of organic nitrogen, at least temporarily. In small
environments, tadpoles convert organic nitrogen particles
into dissolved organic and inorganic forms, which settle to
the bottom, further reducing suspended organic nitrogen
in the water (Seale, 1980).

In addition, eggs, larvae, and even adults contrib-
ute significantly to certain energy pathways, as prey for
predators and as carcasses for decomposers in aquatic
ecosystems (Regester et al., 2006). Although these en-
ergy sources are small compared to total allochthonous
inputs and primary production obtained through solar
radiation (Seale, 1980), they can provide readily avail-
able sources of energy and nutrients for certain consumer
groups (Regester et al., 2006). Eggs, larvae, and decom-
posing carcasses provide seasonal sources of energy and
nutrients in aquatic ecosystems. This may be important
because allochthonous litter and detritus, as primary
sources of nutrients in many aquatic ecosystems, decom-
pose slowly, while decaying egg masses and amphibian
carcasses provide high-quality resources for heterotrophs
(Regester et al., 2006).



Ecosystem services provided by amphibians and reptiles with a focus on species in Serbia

Bofio3eMaria 06e36ehyjy BUCOKOKBamuTeTHe pecypce 3a Xe-
teporpode (Regester et al., 2006).

Kao mpepmaropu, BomoseMuy MOIy IIOAp)KaBaTU €KO-
CUCTEMCKe YCIyre peryaanyjoM OpojHOCTM HOIyalyja
OecKUMerbaKa, MemarbeM QU3NIKIX KapaKTepPUCTIKA CTa-
HymTa 1 ydentheM y mporecy Kpys>kera XpaH/bUBIX MaTe-
pYja U IMpOTUIlamha eHepruje y KOIHEHUM eKOCUCTeMUMa.
Kao 1mTo M 1Me Kaxke, MHOTe BpCTe Bofio3eMalia ce Kpehy
usMebhy aKBaTMYHUX Y TEPECTPUYHMX €KOCUCTEMA Y 3aBIC-
HocTy of ¢ase XMBOTHOT 1MKTyca. Ha Taj HaunH Bogo3eM-
LIV IOIPMHOCE pasMeH! eHepriuje ¥ XpaH/bUBUX MaTeplja
usMebhy KonHeHux u BopieHux cranyurra (Wilbur, 1980).

buoryp6anuja. Ocum mro yrudy Ha QyHKIMje eKo-
CHCTeMa U Memajy MX (Kpy)kere Marepuje U IpOTUIIabe
eHepruje), BOZO3EMIY VMajy MOTeHLUjal Ja HOIpPUHOCE
IPYIUM €KOCUCTEMCKIM yCIyraMa, M3MEeHOM CBOT pu31y-
KOT OKpy>Kema. Vaxo je edexar Bogo3emalia 3HaTHO Matbe
IpamaruyaH off Hip. eekara aKTMBHOCTHU 1a6pOBa, BOJIO-
3eMIM MOTy 3HA4ajHO Jja JoIpuHOce GU3N4Koj Mognudu-
KallJjy CTaHMIITA. Y BOJIEHUM €KOCUCTeMMMa aKTUBHOCT
yCIalle IyHOI/IaBalla MOXKe Ia IpOMeHM PU3MUIKY CTPYK-
Typy BopeHux Makpodura u nepucurona (Kupferberg,
2003). OcuM Tora, MCIalla MyHOI/IaBalla MOXKe YTULIATH
Ha CeIMMEHTalMjy ImyTeM OmoTypbaluje mim ryrama u
uanyunuBamwa dectuna (Wood & Richardson, 2010). Ta-
xobe, Boo3eMIM ¥ IMU3aBIY KOj) Ce YKOIIaBajy MM KO-
pMCTe IOofi3eMHe ja301He PYTUX XMBOTHIbA MOTY MEHbaTy
TyCTMHY 3eM/BMIITA U yTULIATY Ha MHQWITPALVjy BOJe.

YCIIYTE OJF KYITYPHOTI 3HAYAJA

Exocucremcke ycmyre of KyITypHOT 3Ha4aja ITpefCTa-
B/bajy CTeUeHe HeMaTep1jajiHe KOPUCTH Koje JbYRu fobujajy
KPO3 KOHTAKT Ca OKOJTHUM eKocucTeMuma. OBe yciyre cy
onpelene byICKOM TepIeNIIjoM XUBOTHe cpenuae. [To-
IITO Cy JbYAN TIOJ, jaKUM YTUIIQjeM €KOCHCTeMa, IIPOMeHe
Y €KOCHCTEMIMA MOry 3Ha‘lajH0 yTHUOaT Ha KYITYpHU
UIOEHTUTET, OPYIITBEHY CTabWIHOCT, penurujy, gpyumTBe-
He MHTepaKIyje U peKpeaTuBHe ycryre (peKpeaTuBHO KO-
pmmhe}be I YMETHNYKO, OYXOBHO VM MHTEJIEKTYa/THO JC-
nymeme) pyackor apymrsa (De Groot et al., 2005). ¥ cery
ce oppebene BpcTe BogoseMala (yrmaBHOM >kabe) KOpUCTe
Kao amajnuje 3a cpehy, jep cumM60/M3Yjy IIOFHOCT U TIPO-
1ec nBerama. OBO BepoBalbe Ce NPUINCYje YMIHLEHUIN []a
ce OBe JKMBOTHUIbe IPUBUIHO II0jaB/byjy HMOTKYHA IIOC/IE
jakux kumra (Marquez et al., 2016).

Decruan smuja y Kokyny (uranmjanckm: Festa dei
Serpari) jenaH je op HajHeOOMYHWjUX M HajCTapUjUX 0OU-
yaja y EBpony, Koju ce cBake TOAMHE Ofip>KaBa IIPBOT YeT-
BPTKA y Majy Yy IUIaHMHCKOM cemy Kokyro y uranmjanckoj
peruju A6pyio. OBaj forabaj mpencrasba jeANHCTBEH CIIOj
xpuihaHCcke Bepe M OPEeBHUX ITaraHCKMX puryana. LleH-
TpaJIHU Jeo (ecTHBaIa je M3HOLIeHhe IpBeHor kima CBeTor
JommHunka us npkse. IIpe Hero mro noBopka Koja HOCH KUII
KpeHe Kpo3 I'pajl, CTAHOBHUIIV KNI IPEeKPMBAjy HeceTHa-
Ma >KUBMX, HeoTpoBHUX 3Muja (Harrison, 1907). JetapHo
OIIVCaH Ipe ToToBO 120 ropuHa, 0Baj 0014aj ce IpaKTUKyje
I TaHac, a HAYYIHMIY KOPUCTE IIPWINKY Aa IIPOYy4€ IHEroB
yTHI1Iaj Ha TIOITy/Ialyje 1 34paB/be 3Muja 13 okomiHe Koky-

As predators, amphibians can support ecosystem ser-
vices by regulating invertebrate populations, modifying
the physical characteristics of habitats, and by participat-
ing in nutrient cycling and energy flow in terrestrial eco-
systems. As their name suggests, many amphibian species
move between aquatic and terrestrial ecosystems depend-
ing on the stage of their life cycle. In this way, amphib-
ians contribute to the exchange of energy and nutrients
between terrestrial and aquatic habitats (Wilbur, 1980).

Bioturbation. In addition to influencing and modi-
tying ecosystem functions (matter cycling and energy
tflow), amphibians have the potential to contribute to
other ecosystem services by modifying their physical
environment. Although the effects of amphibians are
much less dramatic than, for example, the effects of
beaver activity, amphibians can contribute significantly
to the physical modification of habitats. In aquatic eco-
systems, the grazing activity of tadpoles can change the
physical structure of aquatic macrophytes and periphy-
ton (Kupferberg, 2003). In addition, tadpole grazing can
affect sedimentation through bioturbation, or the inges-
tion and excretion of particles (Wood & Richardson,
2010). In addition, amphibians and reptiles that burrow
or use the underground burrows of other animals can
change soil density and affect water infiltration.

SERVICES OF CULTURAL IMPORTANCE

Ecosystem services of cultural importance are in-
tangible benefits that people derive from interactions
with their surrounding ecosystems. These services are
determined by human perceptions of the environment.
Since humans are strongly influenced by ecosystems,
changes in ecosystems can significantly affect cultural
identity, social stability, religion, social interactions,
and recreational services (recreational use and artistic,
spiritual and intellectual fulfilment) of human society
(De Groot et al.,, 2005). Around the world, certain spe-
cies of amphibians (mainly frogs) are used as good luck
charms, as they symbolise fertility and the flowering
process. This belief is attributed to the fact that these
animals seemingly appear out of nowhere after heavy
rains (Mdrquez et al., 2016).

The Snake Festival of Cocullo (Italian: Festa dei Ser-
pari) is one of the most unusual and oldest customs in
Europe, held every year on the first Thursday in May in
the mountain village of Cocullo in the Abruzzo region
of Italy. The event represents a unique blend of Christian
faith and ancient pagan rituals. The centrepiece of the
festival is the removal of a wooden statue of Saint Domi-
nic from the church. Before a procession carrying the
statue sets off through the town, the villagers cover the
statue with dozens of live, non-venomous snakes (Harri-
son, 1907). Described in detail almost 120 years ago, this
custom is still practised today, and scientists are using
the opportunity to study its impact on the populations
and health of snakes in the area around Cocullo and the
potential risk of zoonoses (Filippi & Luiselli, 2003; Alves
et al., 2025; Miglianti et al., 2026).




Mapxo Husay,

Jla ¥ moTeHUujanHy pusuk of 3oono3a (Filippi & Luiselli,
2003; Alves et al., 2025; Miglianti et al., 2026).

Y Cpb6uju cy, Takobe, mosuatu cinydajesu kopuurhema
BOZlO3eMalla ¥ TMM3aBalla y pUTyaauMma 1 Kao aMmajnuja. ¥
TpasunmoHanHoj Kyntypu Cpbuje, BomoseMIy 1 TMu3a-
BIIM 3ay3/IMajy M3y3€THO BaKHO MECTO Y HAPO/IHOj Maruju,
nedewy u ¢donknopy. IIpema McTpakuBamyMa eTHOIOTA
Becemnua Yajkanosuha, oBe SKUBOTHIbE Ce 360T CBOT CITe-
udUYHOT HauMHA XXMBOTa (Be3a ca 3eM/bOM, CKpUBaibe
y pPylama, IpecB/iaderse) CMaTpajy MeanjaTopuMa nsmehy
OBOI U OHOCTpaHOr (mopdeMHor) cBera (Yajkanosuh,
1973). IIpema YajkanoBmhy (1973) y cpmckum cenyma
je TocTojano cTporo BepoBame Ja cBaka Kyha mMa cBojy
3Mujy 4yBapKyhy Koja >KMBM UCIIOf] IIpara WM OTHMIITA.
OHa ce Huje cMerna youTw, jep 6u TO, TpeMa BepoBamy, 10-
Hemo cMpT foMahuHy 1im 3aTnpase Iiene ITOpofuLe.

ITpema mpojexty us 2017. u 2018. roguue (Rufford,
2018), unju je umb 610 ofpehuBame IPUCYTHOCTY HAPOJ-
HJIX BepoBama 0 ofpeheHnM rpynama X1uBOTUIbA y CaBpe-
MEHOM JIPYIITBY, JOIIJIO Ce [i0 casHama fa y Cpbuju jomr
yBeK ITOCTOje TaKBa BepoBarma 3a jkabe 1 Kopmade. AHKe-
THpabeM U UCTPaKMBAbIMa je OTKPUBEHO fia ce skabe y
HApOJHMM HpefambluMa CMaTpajy HEUUCTUM >KMBOTUHbA-
Ma 1 Jia ¢y 6mmcke sMujama. [Toctoju BepoBame Koje BOAU
TIOPEKJIO Off CTIOBEHCKe MUTONIOTHje Jla ce >kKaba Koja cefram
TO/IIHA He BUJY CBETIIOCT IIpeTBapa y 3Maja. Y HEKMM Jie-
noeuma Cpbuje ce cMaTpa ja Kabe moHoce Hecpehy, 36or
Jera ce youjajy 13 cTpaxa u mpasHoepja. [Ipema vctum uc-
TpaXMBambIMa Ca3HaJIo ce Jla ITOCTOje BepoBamba Y HApomy
Jla KOpmayua BOJIU TTIOPEKJIO Of 3MUje Koja je JIeTeNra U TyTana
Jbyzie 300T 4era jy je 60T Ka3HUO U JOAETINO jOj TeXKaK OKJIOIL.

Maxo cy oBa BepoBama JparolleH fie0 HeMaTepyjaaHe
KynTypHe 6amtise Cpouje 1 IpeaMeT poyYaBamba €THO30-
o71oruje, AHAC Cy TOTOBO CBe BPCTe BOZIO3eMalla ¥ TMI3aBa-
1a y Cpbuju crporo sawmruhene u samrnhene gusjbe BpcTe
U IITHTE Ce OffperiGamMa BIIIe 3aKOHA VI MOJI3aKOHCKYIX aKara.
IbrxoBo xBatame, youjame 1y kopumiherme y 6110 Kakse
CBpXE je CTPOTO 3a0pambeHO Y IM/bY BIIXOBOT OUyBakba.

3AK/bYYAK

CripoBefieHO CTpaXMBambe MOTBphyje YnmbeHnIy fa cy
BOJO3EMIIN ¥ TMI3ABLIM HE3aMeH/bIBA KapuKa y Q)yHKuMO—
HIICaby eKOCYCTeMa, NIPpyKajyhu MUpoK CIeKTap eKOCKC-
TEMCKIX yCIyra KOje AVPEKTHO VIV MTHAVPEKTHO NOIIPVHO-
ce mo6pOOUTH JBYACKOT APYILITBA. JeflaH Of aclieKara Koje
0Baj paj MCTHYE je UPEeKTHa MOBEe3aHOCT XepreTodayHe
ca yclryraMa CHaOfieBamba, Koje UMajy OyTy TpajyLiujy, aau
u orpomaH 6ynyhu morentjan y Cp6uju. Maxo ce ose yc-
JIyTe 4eCTO 3aHeMapyjy y nopebemy ca perymaropaum, oHe
IpefiCTaB/bajy 3Ha4ajaH OropmBep3uTeTcku pecypc. Kpos
pery/aTopHe yCIyTe, BOO3EMIV ¥ TMM3ABIH JIEMyjy Kao
IIpMMapHM IPUPOSHY KOHTPOJIOPM IOMy/Ialyja MHCeKaTa
u rogapa. Y noponpuspenHuM npepenmuma Cpouje, mu-
XOBa aKTMBHOCT 3HAYajHO CMakbyje IPUTHUCAK MITETOYNMHA
Ha yCeB€, IMIMe C€ MIHAVPEKTHO BPIIN YIITENA y arPOEKOHO-
MUj} CMaIbeheM HOTpe6e 3a CMHTETUYKMM NEeCTULIMAVIMA.
IMoce6HO je 3HAYAjaH JONIPUHOC Y KOHTPOIN IIPEHOCHIALIA
3apasHux 6omectu (komapana u Kprespa). Ca acrexra yc-

In Serbia, there are also known cases of the use of
amphibians and reptiles in rituals and as amulets. In the
traditional culture of Serbia, amphibians and reptiles oc-
cupy an extremely important place in folk magic, healing
and folklore. According to the research of ethnologist Ve-
selin Cajkanovi¢, these animals, due to their specific way
of life (connection with the earth, hiding in holes, skin
shedding), are considered mediators between this and the
other (underworld) world (Cajkanovi¢, 1973). According
to Cajkanovi¢ (1973), in Serbian villages there was a strict
belief that every house had its own housekeeper snake
that lived under the threshold or hearth. It was not al-
lowed to be killed, because, according to the belief, this
would bring death to the owner or the extermination of
the entire family.

According to a 2017 and 2018 project (Rufford, 2018),
the aim of which was to determine the presence of folk be-
liefs about certain groups of animals in modern society, it
was found that such beliefs about frogs and turtles still ex-
isted in Serbia. Surveys and research revealed that frogs are
considered unclean animals in folk traditions and are close
to snakes. There is a belief originating from Slavic mythol-
ogy that a frog that does not see the light for seven years
turns into a dragon. In some parts of Serbia, frogs are be-
lieved to bring misfortune, which is why they are killed out
of fear and superstition. According to the same research, it
was learned that there are folk beliefs that the turtle orig-
inated from a snake that flew and swallowed people, for
which God punished it with a heavy shell.

Although these beliefs are a valuable part of Serbia's
intangible cultural heritage and the subject of ethnozoo-
logical study, today almost all species of amphibians and
reptiles in Serbia are strictly protected and protected wild
species according to the provisions of several laws and by-
laws. Their capture, killing or use for any purpose is strictly
prohibited for the sake of their conservation.

CONCLUSION

The conducted research confirms the fact that am-
phibians and reptiles are an indispensable link in the
functioning of ecosystems, providing a wide range of
ecosystem services that directly or indirectly contrib-
ute to the well-being of human society. One of the as-
pects that this paper highlights is the direct connection
of herpetofauna with provisioning services, which have
a long tradition, but also enormous future potential in
Serbia. Although these services are often neglected in
comparison with regulating services, they represent a
significant biodiversity resource. Through regulatory
services, amphibians and reptiles act as primary natural
controllers of insect and rodent populations. In agricul-
tural areas of Serbia, their activity significantly reduces
pest pressure on crops, which indirectly saves money
in the agroeconomy by reducing the need for synthetic
pesticides. The contribution to the control of vectors of
infectious diseases (mosquitoes and ticks) is of particu-
lar importance. From the aspect of supporting services,
the role of amphibians as key figures in the cycling of
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JTyTa TIOfIp)KaBarba, HAIZAIIeHa je y/lIora Bofo3eMalla Kao
K/bYYHIX aKTepa y Kpyxemy Marepuje. CBOjoM Murpa-
1joM nsMel)y BOJEHNX 1 TepeCTPUIHMX €KOCHCTEMA, OHN
BpIlle TPAHCIIOPT 61I0Mace U HyTpUjeHaTa, YiMe AUPEKTHO
yTU4y Ha HPOJYKTMBHOCT BofeHMx craHmiuta. C apyre
cTpaHe, TMVU3aBLY, KaO [PEJATOPY U IUIEH, Y/He He3ao0u-
Jla3He KapyKe y JIAHLMMA MCXpaHe, Ofp>KaBajyhn reHetmd-
Ky BUTA/IHOCT IIOITy/IallMja KojuMa ce XpaHe.

Ynpkoc BUX0BOM 3Ha4ajy, xeprerodayna y Cpouju ce
CyodaBa ca 030M/bHIM IIPeTihaMa, IPBEHCTBEHO yCIe Iy-
OuTKa U lerpajjaliuje CTaHUINTa, ypOaHusauuje, 3araherma
BOJOTOKA TEIIKMM MeTa/IMMa I IIECTULIU/VIMA, Kao I CTpPa-
Jara Ha Iy TeBMMa, Kao IITO je Ha IIPUMep JOKyMEHTOBa-
Ho y okonmuum Obepicke 6ape. Iloceban npobem npexncra-
B/ba HEJOCTATAK CBECTH O 3HAYajy OBUX JKMBOTHIbHA, LITO
4eCcTO pe3yaTHpa HaMepHUM yOujarbeM 3Muja M3 CTpaxa
WIN TIpefpacyna, 4MMe ce AMPeKTHO Aerpajupajy Kyi-
TypHe yC/IyTe Koje OBM OpraHusMu npyxajy. HegosomHo
[I03HaBabe OCHOBHIX OVOJIOIKIX 11 €KOJIOLIKNX ITapame-
Tapa 4ecTo OTeXXaBa afileKBaTHY 3alITuTy. Moxe ce 3aK/py-
YUTH fia je 38 JYTOPOYHO O4yBambe eKOCHCTEeMCKIX yCIyTa
HEOIIXO[HO MHTETPICATY 3ALITUTY BOJO3eMalja 1 IMU3a-
Balla y CTpaTeruje yrpasjbarba IPUPOSHUM Pecypcruma I
yp6anncTuuko nnaHupame. byayha ncrpaxnama Tpeba
YCMepUTH Ha HpelusHje eKOHOMCKO BPeJHOBAe OBUX
yC/Iyra Kako Oy ce HPY>KHO JOATHN apIyMEHT 32 CTPOXKY
3aIITHUTY BPCTA BOZO3€MAlla VI TMU3aBalja Kao U HBIXOBUX
craHumTa. Jnaxk, ga 61 6110 Koja 3aKOHCKa Mepa MOIVIa
uMaty epeKTa, HEOIIXOLHO je BPLINTY KOHCTAHTHY efyKa-
IIMjy CBUX CTI0jeBa CTAHOBHUINTBA, KaKO OJ1 ce pasyMenu u
PVI3MLI 10 XXVMBU CBET ¥ KOPUCT KOjy JbYAM Off bera MMajy.
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Anexcangap Cumosuh, Cowa Hukonuh

TokoM pyTMHCKOT (GayHUCTNYKOr MCTPaKMBama Ha
mnanuan Tapm 2. jyna 2025. roguse mpoHabena je mpr-
Ba jemuHKa KpaTKOHoror rymrepa, Ablepharus kitaibelii
(Cnuxka la). Ilpu Hapenuoj mocetn Hanyonannom mapky
»lapa” y cenrem6py, xuse jegunke (Cmmke 1b, ¢, d) cy
npoHaheHe Ha MCTOM JIOKaIMTETy, Kao U Ha jour ABa 00-
JIVDKEbA JIOKA/IUTeTa.

During the routine faunistic survey on Tara Moun-
tain on June 2", 2025, a dead individual of Ablepharus ki-
taibelii, the Snake-eyed skink (European copper skink),
was discovered (Figure 1a). On a subsequent visit to the
Tara National Park in September, the living individuals
(Figure 1b, ¢, d) were found at the same locality, as well
as at the two additional nearby locations.

Criuka 1. a) Yrunyna jeguuka A. kitaibelii, tp6yiuna un nebua crpana tena; b) jyBenwiHa jenuuka; ¢) ofpacia jennnka; d) ogpacia jennHka in situ.

Doro: Anexcanpap Cumosuh

Figure 1. a) Dead specimen of A. kitaibelii, ventral and dorsal sides; b) juvenile individual; ¢) adult individual; d) adult individual in situ.

Photographed by A. Simovi¢

ITpsu Haas je 6uo Ha 43,86583°N, 19,41088°E (UTM
kBagpar CP75, 10 x 10 km), na npubmokHOo 870 m Haj-
MOPCKe BUCHUHE, Ha jy>KHO]j 00a/m BellTadyke aKyMy/ialuje
- jesepa 3aoBuHe, Ty achaaTHOr IIyTa Ha KPyHM OpaHe,
nopey mpocTopa 6e3 pacTumba 1 ca Huckom tpasom (Crm-
Ka 2). YTUHy/Ia jeMHKa je Ou/Ia Ha My Ty, TaKo Jia je yodeHa
cnydajHo. TeMneparypa Basjyxa Ha [JaH Ha/la3a M3HOCKIA
je oxo 25°C, a He6o je 6110 fHenuMuyHO 061auHO. OBO je
6uo mnpsu 3abenexxenn Hanas Bpcre Ablepharus kitaibelii
Ha ITaHuHM Tapu 1 jefan off IheHMX HajsallalHUjuX Hasla-
3a y Cpbuju (Cnuke 2 u 3). IIpBu )XnBU IIPUMEPLY IPO-
HabeHM cy Ha MCTOM TOKaIMTETY.

The initial finding was made at 43.86583°N, 19.41088°E
(10 x 10 km UTM square CP75), approximately 870 m
a.s.l., on the southern bank of the artificial Zaovine Lake,
along the asphalt road on the dam crest next to a clear area
with short grass (Figure 2). The carcass was on the road, so
it was spotted accidentally. The air temperature on the day
of the observation was approximately 25°C, and the sky
was partly cloudy. This was the first record of Ablepharus
kitaibelii on Tara Mountain and one of its westernmost
findings in Serbia (Figures 2, 3). The first living individuals
were found in the same place.
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Google E:

Cruxa 2. Mecto nmpBo6uTHOT Hanmasa Bpcte A. kitaibelii: a) ciuka ekpaHa ca annkarpje Google Earth Pro (Bepsuja 7.3.7.1094), Ha K0joj je 5KyToM
UITIOM TIPMKA3aHO TAYHO MECTO IIPBOGUTHOT HA/Ia3a, a )XY THUM Y4eTBOPOYTaOHNKOM OTPaHIYEHO MOAPYUje HCTPaKMBAaha TOKOM FPYTOT M3/IacKa Ha

tepen; b) pororpaduja cranmmra. Poro: Anexcarngap Cumosuh.

Figure 2. The place where A. kitaibelii was initially found: a) a printscreen of a Google Earth Pro (v. 7.3.7.1094) map, with the yellow pin showing
the exact spot of the first find and the yellow tetragon delimiting the second-visit survey area; b) a photograph of the habitat made by A. S.

[Tector cenTem6pa 2025. CIPOBEIEHO je LI/BAHO IC-
TpaKuBame y O/MM3VHY jesepa 3a0BUHE, ¥ TOM IIPUTUKOM
cy npumehene xuBe jegutke Bpcre A. kitaibelii. Ha npu-
OMVDKHO je[JHOM XeKTapy HM3BOJHe CTpaHe OpaHe (KyTH
4eTBOpOYraoHNK Ha Cymipy 2), 3a Mambe of 20 MIHYTa X0ofa
(n3mebyy 8.20 1 8.40 yjyTpy) 3abenexxeHo je feceT jenuHKH,
a jol #Be Cy youeHe Ha NMBajM jy>KHO off momuroHa. Ha
jol /1Ba JIOKAJIMTETA jY>KHO Off jesepa 3a0BUHE, IO KOjUX
ce cruro oko 10.30 gacosa, npoHabeHo je jour jepyHKH
KPaTKOHOTOT T'YLITepa, X TO Ha JIoKa/luTeTuMa cnefehnx
koopauHata: 43,85023°N, 19,39725°E u 43,83880° N,
19,39992° E (Cnuka 3). Tor maHa Temmeparypa BasgyXa
kpetana ce uamehy 12°C n 20°C, a He6o je 6110 Begpo.

On September 6, a targeted visual encounter survey
was conducted in the vicinity of the Zaovine Lake, and
live A. kitaibelii individuals were noticed. In approxi-
mately one hectare of the downstream face of the dam
(yellow tetragon in Fig. 2), in less than 20 minutes of ran-
dom walking (between 8.20 AM and 8.40 AM), ten indi-
viduals were recorded, and two more were observed in
the meadow south of the polygon. In two more localities
south of the Zaovine Lake, reached at about 10.30 AM,
more skinks were found: at 43.85023°N, 19.39725°E, and
43.83880°N, 19.39992°E (Figure 3). On the given day, the
air temperature ranged between 12°C and 20°C, and the
sky was clear (full sunshine).

Tara

{ )

Cruxa 3. Hamasu Bpcre A. kitaibelii: mpacdypa Hapasriiacte 6oje je obmact HarpmoHanHor mapka, a 1jpseHe o3Hake cy GPS Tauke Ha KojiMa je youeH
kparkoHoru ryurrep. Kapra je kpenpana momohy nporpama QGIS (Bepsuja 3.34.11-Prizren).

Figure 3. Findings of A. kitaibelii: orange dashed is the area of the National Park, and red dots represent GPS points where the skinks were

observed. The map was created using QGIS 3.34.11-Prizren.
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Kparkonoryu rymrep Ablepharus kitaibelii je jenvina Bpcra
nHaude Benvke mopopuie Scincidae (Bmie ox 1.740 BpcTa:
Chapple et al,, 2023) y Cpbuju. ObmacT pacnpocrpamera
oBe BpcTe je off jy>kHe CrroBauke 0 B/cKor McToKa, a leHn
Haj3allafHMj1 Hajmasy cy Ha mpocropy bocue n Xepuerosu-
He 1 XpBatcke (Ljubisavljevi¢ et al., 2015; Skourtanioti et al.,
2016; Zimi¢ et al., 2018; Jovanovi¢ Glavas et al., 2022).

PeBusmja mocTynHMX nojilaTaka 0 paCIpoCTpambeHOCTH
Bpcre A. kitaibelii y Cpbuju o6jaB/beHa je IIpe jefHe fielie-
Huje (Ljubisavljevi¢ et al., 2015). ITosHatu Hamasm BpcTe
A. kitaibelii najémoxu mnarnEn Tapy 6umm cy y okomm-
Hu rpagosa Yxuua u Kocjepuha, Ha oxo 30 km u 40 km
BasgylHe ypapeHoctn. On Taja cy dayHUCTMYKM IIO-
many o rMusaBuuma CpOuje Bullle IyTa aKypUpaHIU, y3
[IOfiaBabe MeT JIOKa/MUTeTa Ca 3a0e/e)KeHNM IPICYCTBOM
KPaTKOHOTOT TyIITepa y jyTOMCTOYHOM Jieny 3em/be 2022.
ropune (Tomovic et al., 2022).

KparkoHorn rymrep o6M4HO Hace/baBa TepMOQIIIHA
(mormy)oTBOpeHa CTaHMIITA (TpaBHATe IOBPILVIHE Ca PETKIM
KOymem/pBehem), MoHeKa s IIMTKA 1 KAMEHTA 3eM/BIIITA
(136eraBa CTEHOBMTA CTAHMIITA jep My je TOTpeOGHO pacTpe-
CUTO T/IO 32 KOIIaEbe), Ha HAJMOPCKVM BNCHMHAMa U3MeDhy
H1BOa Mopa 1 1550 m H.B. (Herczeg et al., 2007; Vacheva &
Naumov, 2025). Moxxe /ja Hace/baBa IIO/bONIPUBPEIHE MO3aN-
Ke, 00pajiMBO 3eM/BIILTE, BPECUIITA U IIMO/baKe; Y XpBar-
CKOj je 3abeneskeH y rpasickoM mapky (Szovényi & Jeli¢, 2011;
Jovanovi¢ Glava$ et al., 2022; Biodiversity Information System
for Europe (BISE), 2025). ITpema BISE-y, meros craryc ouy-
Bamba y 6roreorpagckum perrornma EBporte Bapupa 1 po-
LIeEbeH je Kao ,,JIOLI” Y a/IICKOM, KOHTVHEHTa/THOM VI ITaHOH-
ckoM peryony. Y Cpbuju ce A. kitaibelii o6uano Hamasu y
IJTAHMHCKO-IO/IMHCKOM IIpefiery, Ifie ce Be3yje 3a XpacToBe
myMe u >kOymake. Y BojBoyHM je IpexyBeo camMo Ha He-
KOJIVKO M3[BOjeHMX JIOKATITETa Ca OCTALMMA CTETICKIX WIN
IIyMcKo-cTenckux cranumra (Ljubisavljevi¢ et al, 2015).
Cranniura Ha WwiaHnHY Tapy, Ha KojuMa je OBa BPCTa IIPO-
HabeHa, OfroBapajy IpeTxogHO HaBeIeHNM.

ITpema xputepujymmnma Mebynaponse yHuje 3a samru-
Ty npupoge (International Union for Conservation of
Nature, IUCN), A. kitaibelii ce cmaTpa BpcTOM 3a KOjy 1O-
CTOjU HajMarba 3a0pPJMHYTOCT, KAKO Ha [I0OATHOM HUBOY,
tako u y Cpbuju; mebyTum, Kafa Cy mpuMerseHn Kpure-
pujymMu  gucTpubyLyje, eKoIoruje ¥ XXUBOTHE MCTOpUje
(JEKI), BpcTa je mpolemeHa Kao yrpo>keHa Ha HalMo-
Ha/IHOM HVBOY I yBpIITeHa je y LIpBeHy Kibury rMmsasa-
na Cp6uje (Ljubisavljevi¢ & Dzuki¢, 2015; Tomovi¢ et al.,
2015; Urosevi¢ et al., 2022). IToBehana pamusocT BpcTe je
nocnepua ofpeheHor HMBOA eHEEMIYHOCTI, PparMeHTH-
paHOr apeaa, IIOCTOjarba nepudepHIX HOIyIaLyja, Maje
BeJIMYMHe JIeITIa U KPaTKor >KMBOTHOT Beka (Ljubisavljevi¢
& Dzuki¢, 2015; Tomovi¢ et al,, 2015). Y norneny mebyna-
POHOT CTaTyca, OBa BPCTa je HaBefleHa y AHekcy IV [lu-
pexTuBe o ctannmTuMa u AHekcy II bepHcke konBeHje,
HOIITO Cy MHOT€ HbeHe JOKajIHe IOIy/Ialiyje MOf KOHTH-
HyupaHuM aHTpomoreHuM nputucuuma (Herczeg et al,
2007; Urosevi¢ et al., 2022). Y Cp6uju je cTporo 3amrnheHa
(Cnyx6enu rmacumk P Cpbuje 5/2010, 47/2011, 32/2016,
u 98/2016). Mebynm, xommko je mosHaro, go caga 'y Cp-

Ablepharus kitaibelii is the only species of the oth-
erwise large (over 1,740 species: Chapple et al., 2023)
Scincidae family in Serbia. Its general distribution is
from southern Slovakia to the Middle East, with west-
ernmost findings in Bosnia and Herzegovina and Croatia
(Ljubisavljevi¢ et al., 2015; Skourtanioti et al., 2016; Zimi¢
et al., 2018; Jovanovi¢ Glavas et al., 2022).

A revision of the available data on the distribution
of A. kitaibelii in Serbia was published a decade ago
(Ljubisavljevi¢ et al., 2015). The known findings of A. ki-
taibelii nearest to the Tara Mountain were the surround-
ings of the towns of Uzice and Kosjeri¢, at app. 30 and
40 km aerial distance, respectively. Since then, faunistic
data regarding Serbian reptiles have been updated several
times, with the addition of five localities with Snake-eyed
skinks in the southeastern part of the country in 2022
(Tomovié et al., 2022).

The Snake-eyed skink usually occupies thermophil-
ic (semi)open habitats (grasslands with sparse bushes/
trees), sometimes with bare soil and rock cover (it avoids
rocky habitats because it needs loose soil for digging), at
altitudes between sea level and 1,550 m a.s.l. (Herczeg et
al., 2007; Vacheva & Naumov, 2025). It can inhabit agri-
cultural mosaics, cropland, heathland, and shrubland; in
Croatia, it was recorded in a city park (Szévényi & Jeli¢,
2011; Jovanovi¢ Glavas et al., 2022; Biodiversity Informa-
tion System for Europe (BISE), 2025). According to the
BISE, its conservation status in biogeographic regions
varies across Europe, and it was assessed as “poor” in
Alpine, continental, and Pannonian regions. In Serbia, A.
kitaibelii is typically found in the mountain-valley region,
where it is associated with oak forests and shrubs. In the
Vojvodina Province, it has survived only in several scat-
tered localities with remnant patches of steppe or forest-
steppe habitats (Ljubisavljevi¢ et al., 2015). Habitats on
Tara Mountain where this species was found correspond
to those previously listed.

According to the criteria of the International Union
for Conservation of Nature (IUCN), A. kitaibelii is re-
garded as Least Concern, both globally and in Serbia;
however, when the Distribution, Ecology and Life His-
tory (DELH) criteria were applied, it was estimated as
Endangered at the national level and included in the
national Red Book of Reptiles (Ljubisavljevi¢ & Dzuki¢,
2015; Tomovié et al., 2015; Urosevié et al., 2022). The
increased vulnerability resulted from a certain level of
endemicity, a fragmented distribution range, the exist-
ence of peripheral populations, a small brood size, and
a short lifetime (Ljubisavljevi¢ & Dzuki¢, 2015; Tomovi¢
et al., 2015). Internationally, this species is listed on An-
nex IV of the Habitats Directive and Appendix II of the
Bern Convention, since many of its local populations
are under continuous anthropogenic pressures (Herczeg
et al., 2007; UroSevi¢ et al., 2022). In Serbia, it is strictly
protected (“Official Gazette of the Republic of Serbia”
No. 5/2010, 47/2011, 32/2016, and 98/2016). However,
to the best of our knowledge, no targeted investigations
into the distribution and ecology of this species have
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Oujy HUCY CIIpOBefieHa LM/baHa VICTPaKMBaba O PacIpoC-
TPamEHOCTV M eKOloruju oBe BpcTe. IlosHaTe obmactu
pacrpoctpamema Bpcre A. kitaibelii y Cpbuju cy pamrp-
kaHe (Ljubisavljevi¢ et al., 2015). OBo Moyke NpeficCTaB/BaTH
IpeTYy OICTaHKy BpcTe 3060r moreHuujanHe Mehycobne
M30/I0BAaHOCTY Tomynanuja. Mehyrum, xao u xop MHOIMX
ApYyrMX BPCTa IMHU3aBalid y HAINOj 3eM/bl, HeKe IIpasHMU-
He y pacIpoCTpambehy MOTy OUTH IIOCTIeNNIA HelOBO/bHE
MICTPa>KEHOCTH, Te CTOra He OfpakaBajy CTBapHM oOpasall
npucycrsa Bpcre (Tomovié et al., 2015).

Y HanyonanHoM napky ,,[apa” no capia je 3a6enesxero 12
Bpcra rmm3asara (HIT ,Tapa”). [JogaBame jom jegHe cTporo
samTuheHe BpcTe xeprietogayHu oBor Iapka nosehahe mwe-
IOB 3Ha4aj Kao LIeHTpa OMOOLIKe Pa3HOBPCHOCTH U IIPHO-
purera 3a ouyBame. Y OyayhHocti, y capajmsi ca yrnpaBom
HaunonanHor napka, Tpeba TeMe/bHO MCTPAKIUTI PacIpoc-
Tpamembe U cTaryc nonynauuje A. kitaibelii v 3ariodeTyt MOHNU-
TopyHr. JIOKa/IMTeT Ha KOjeM Cy KPaTKOHOTH TYILITEpPH IIPBU
IyT 3a0e/Ie)KeHI OKPYIKEH je ITyTeBMMa ¥ JbYACKIM Hace/bl-
Ma, YK/bydyjyhm u cMemnTajie Kamanyrere. OBO IIpeficTaB/ba
HOTeHLMja/HY PU3NK 32 JYTOPOYHMU OIICTAHAK IOIy/IaLije
KpaTKOHOTOr ryurrepa. [a 61 ce 3allTiTHO U 049yBa0 KPaTKO-
HOTY TYILITep Ha IUIAHMHY Tapy, HayYHa MCTPAKVBAKHA MO-
pajy 61Ty npahena efyKaijom 1 I0KaTHOT CTAHOBHMIIITBA
u ocetyara. CaMo Kpo3 CBeCTpaHy Capajitby MOXKeMO I10-
KYLIATH []a 04yBaMO LIPUPOJHE BPETHOCTIL.

JIUTEPATYPA / REFERENCES

BISE (2025). “Biodiversity Information System for
Europe” Snake-eyed skink — Ablepharus kitaibelii Bibron
& Bory St. Vincent, 1833. Available at: https://biodiversity.
europa.eu/species/628. Last accessed on July 15, 2025.

Chapple, D.G., Slavenko, A., Tingley, R., Farquhar,
J. E., Camaiti, M., Roll, U., & Meiri, S. (2023). Built for
success: Distribution, morphology, ecology and life
history of the world's skinks. Ecology and Evolution, 13:
e10791. https://doi.org/10.1002/ece3.10791.

Herczeg, G., Kovacs, T., Korsos, Z., & Torok, J. (2007).
Microhabitat use, seasonal activity and diet of the snake-
eyed skink (Ablepharus kitaibelii fitzingeri) in comparison
with sympatric lacertids in Hungary. Biologia, Bratislava,
62/4: 482-487. https://doi.org/10.2478/s11756-007-0092-6.

Jovanovi¢ Glavas, O., Kolari¢, A., Eros, M., Baskiera,
S., Damjanovi¢, 1., & Jeli¢, D. (2022). Ecology, population
density, and translocation of the snake-eyed skink
(Ablepharus  kitaibelii) in westernmost populations.
Russian Journal of Herpetology 29(2): 76-84. https://doi.
0rg/10.30906/1026-2296-2022-29-2-76-84.

Ljubisavljevi¢, K. & Dzuki¢, G. (2015). Snake-eyed
skink Ablepharus kitaibelii (Bibron & Bory, 1833). In
Tomovi¢, L., Kalezié, M., & Dzuki¢, G. (eds.), Red Book

been conducted in Serbia so far. The known distribution
of A. kitaibelii in Serbia is scattered (Ljubisavljevi¢ et al.,
2015). This may present a threat to its persistence due
to potential isolation between populations. However, as
with many other reptilian species in our country, some
distribution gaps may result from insufficient research
and not reflect the genuine pattern of the species” pres-
ence (Tomovié et al., 2015).

In the “Tara” National Park, 12 species of reptiles
have previously been recorded (Tara NP). The addi-
tion of another strictly protected species to the her-
petofauna of this Park will increase its significance as a
biodiversity hotspot and a conservation priority. In the
future, in cooperation with the National Park authori-
ties, the A. kitaibelii distribution and population status
should be thoroughly investigated, and its monitoring
initiated. The location where the skinks were first re-
corded is surrounded by roads and human settlements,
including vacation rentals. This poses potential risks
to the long-term survival of the skink’s population. To
protect and conserve the Snake-eyed skink on the Tara
MLt., scientific investigations have to be accompanied
by education of both residents and visitors. It is only
through wide-range cooperation that we could attempt
to conserve natural values.

of Fauna of Serbia II - Reptiles, 168—-174 pp. University of
Belgrade, Faculty of Biology, and the Institute for Nature
Conservation of Serbia. Belgrade, 2015.

Ljubisavljevi¢, K., Tomovi¢, L., Simovi¢, A., Krizmanic,
L, Ajti¢, R,, Jovi¢, D., Urodevi¢, A., Labus, N., Pordevi¢, S.,
Golubovi¢, A., Andelkové, M., & Dzuki¢, G. (2015). Filling
in the gaps in distribution data of the Snake-eyed skink
Ablepharus kitaibelii Bibron and Bory, 1833 (Squamata:
Scincidae) in Serbia. Ecologica Montenegrina 2(3): 247-254.

Official gazette of the Republic of Serbia Nos. 5/2010,
47/2011, 32/2016, and 98/2016. Regulations on the
proclamation and protection of strictly protected and
protected wild species of plants, animals and fungi [,,Cry>x-
6enn rmacamk PC’, 6p. 5/2010, 47/2011, 32/2016 u 98/2016.
TTpaBWIHMK O IPOITIALIEEY ¥ 3ALUTUTH CTPOro 3amITiheHnx
u saThe X AMB/BbYUX BPCTa OM/baKa, SKMBOTHEGA U1 I/bUBA. |

Skourtanioti, E., Kapli, P, Ilgaz, C., Kumultas, Y., Avci,
A., Ahmadzadeh, E, Crnobrnja-Isailovi¢, J., Gherghel, 1.,
Lymberakis, P., & Poulakakis, N. (2016). A reinvestigation
of phylogeny and divergence times of Ablepharus kitaibelii
species complex (Sauria, Scincidae) based on mtDNA and
nuDNA genes. Molecular Phylogenetics and Evolution 103:
199-214. http://dx.doi.org/10.1016/j.ympev.2016.07.005.




Anexcangap Cumosuh, Cowa Hukonuh

Szovényi, G., Jeli¢, D. (2011). Distribution and
conservation status of Snake-eyed skink (Ablepharus
kitaibelii Bibron et Bory, 1833) in Croatia. North- Western
Journal of Zoology 7(1): 20-25.

Tara National Park (2025). Official website: https://
nptara.rs/en/about-tara-np.html;  https://nptara.rs/en/for-
visitors/2019-02-14-12-43-00/forests.html; https://nptara.rs/
en/for-visitors/2019-02-14-12-43-00/2019-02-14-12-44-18/
fauna.html. Last accessed on July 18, 2025.

Tomovi¢, L., Urosevi¢, A., Vukov, T, Ajti¢, R,
Ljubisavljevi¢, K., Krizmani¢, I, Jovi¢, D., Labus, N,
DPordevi¢, S., Kalezi¢, M. L., Dzuki¢, G., & Luiselli, L.
(2015). Threatening levels and extinction risks based
on distributional, ecological and life-history datasets
(DELH) versus IUCN criteria: example of Serbian reptiles.
Biodiversity and Conservation 24: 2913-2934. https://doi.
org/10.1007/s10531-015-0984-7.

Tomovi¢, L., Vudi¢, T., Andelkovi¢, M., Urosevié, A.,
Bjelica, V., Marici¢, M., Lakusi¢, M., Danon, G., & Ivanovi,
A. (2022). Contribution to knowledge of batracho- and
herpetofauna of southern and south-eastern Serbia.
Bulletin of the Natural History Museum 15: 171-189.
https://doi.org/10.5937/bnhmb2215171T.

Uro$evi¢, A., Crnobrnja-Isailovi¢, J., Ljubisavljevi¢,
K., Vukov, T., Andelkovi¢, M., Ivanovi¢, A., Golubovi,
A., Vudi¢, T., & Tomovi¢, L. (2022). An updated checklist
of the Serbian batracho- and herpetofauna. Bulletin of
the Natural History Museum 15: 149-169. https://doi.
0rg/10.5937/bnhmb2215149U.

Vacheva, E. & Naumov, B. (2025). Data on the trophic
spectrum of Ablepharus kitaibelii (Reptilia: Scincidae). Acta
Zoologica Bulgarica 77(1): 85-91. https://doi.org/10.71424/
azb77.1.2824

Zimi¢, A., Pecar, D., & Jeli¢, D. (2018). The Snake-eyed
skink, Ablepharus kitaibelii Bibron & Bory, 1833 (Reptilia,
Squamata: Scincidae) viable population re-discovered in
Bosnia and Herzegovina — with morphological, ecological
and conservation notes. North-Western Journal of Zoology
14(1): 146-148.



SAWTHTA MPHPOLE
LIFE AND NATURE

Bp/No 76/1]2026.|67-83

ONIP>KUBU TYPU3AM Y
PE3EPBATY BIOC®EPE
,TOIUJA-CTYIEHUIIA”

Teogopa boposrhaHuH
teodoraborovicanind@gmail.com
@ 0009-0000-2953-9622

Nseog: llpuopmretHu  sajarak y  UNESCO
pesepBaTumMa Omoctepe je HUXOB OPKUBU PasBoj y
oynyhuoctn. Typusam y pesepsary 6uocepe je jeman ox
[JIABHUX HAa4MHA 33 IIOCTM3ame OIPKMBOT YIIPaB/balba,
a/m M Mad ca JiBe OLITPMIe Y CMUCITY flaBarba KOPUCTU U
orpannuema. Pesepsar 6mocdepe ,Tomrja-Crynennmua’,
Kao IIOfipydje M3y3eTHO Oorare IPUMPOAHE M KYITypHe
BPeHOCTM U BJCOKOT CTelleHa 3allTUTe, IIOCTaje CBe
II03HATHja IeCTUHALMja ¥ cdepu TypUCTUUKE [eaTHOCTH.
Ila 6u cam pa3Boj mozpyyja 610 yckmabhen ca Hauenmima
OfP)KMBOT pa3BOja ¥ 3alUTUTE IIPUPOJE, HEOIXOIHO
je TYpUCTMYKY MeTaTHOCT CTPATerMjCKM M IIPAKTUYHO
ycMepaBaTi Ha Ofp)KuBe BufjoBe Typusma. OBUM pafioM
npensuheHa je aHamM3a TPEHYTHOI CTamba TYPUCTHYKE
nenatHocTn y PesepBary 6nocdepe ,Tonmuja-Crynenna’, Ha
OCHOBY Koje ce fleMHIIIY afieKBaTHe CMEpHIULIE 32 Pa3Boj
OfiP>KMBYX BuAoBa TypusMa y Oyayhuoctn. ®okyc y passojy
OfIP>KMBMX BU0Ba TypusMa y Pesepsary 6uocepe ,,Tonmja-
Crypnennia” Tpeba ycMepyUTI Ha JIOKa/IHE 3ajelHMIe, Koje
Cy HajOO/BM O3HABAOLIY BPEHOCTH IIPOCTOPA Y KOMe JKIBe
M BEroBOr KyITypHOT MpeHTHTeTa. EfnyKanuja mokaaHor
CTAaHOBHMILTBA, IIPOKeTa IIpUMepyuMa Jobpe Ipakce, IPBU
je M OCHOBHM KOPaK y car/efjaBaiby CBUX 0Opo6uTH Koje
unBOTy 3amTnheHoM noppyyjy npysxa. Ofp>KuBy Ty pusam
He 6M yrposmo TpaAnIMOHanHe AenatHocTy, Beh 6u Ha
HajOO/b)l HAYMH JIe/I0OBA0 CHMOMOTMYKM Ha IbUX. YjenHo,
OJIP)KMBY TYPM3aM je Hajoo/byl apryMeHT IPOTUB MacOBHE
TYPUCTHYKe M3Tpajibe, MOTyHOCT 3a jayame JIOKanHe
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IPEyCIoOB 3a ONCTAHAK TPAroBa JbYACKUX 3ajeflHMIA Y
Pesepsary 6uocdepe ,,Tonnja-Crynenna”
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SUSTAINABLE TOURISM IN
THE “GOLIJA-STUDENICA”
BIOSPHERE RESERVE
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Abstract: The priority task within UNESCO Biosphere
Reserves is their sustainable development in the future.
Tourism in a biosphere reserve is one of the main ways to
achieve sustainable management, but it is also challeng-
ing in terms of both benefits and limitations. The “Golija-
Studenica” Biosphere Reserve, as an area of extraordinary
natural and cultural values and a high degree of protection,
has gradually become well-known destination in the field
of tourism. In order to achieve the development of the area
that is in line with the principles of sustainable develop-
ment and nature conservation, it is essential to strategically
and practically direct tourist activities towards sustainable
forms of tourism. This paper analyses the current state of
tourism in the “Golija-Studenica” Biosphere Reserve, on
the basis of which adequate guidelines for the future devel-
opment of sustainable forms of tourism are defined. The
focus in developing sustainable forms of tourism within
the “Golija-Studenica” Biosphere Reserve should be di-
rected towards the local communities, who are the best ac-
quainted with the values of the area in which they live and
its cultural identity. Educating the local population, includ-
ing examples of good practice, is the first and fundamental
step in recognising all the benefits that life in a protected
area provides. Sustainable tourism would not threaten tra-
ditional activities, but would instead act in the best possi-
ble symbiotic way with them. At the same time, sustainable
tourism is viewed as the best argument against mass tour-
ist development, as well as an opportunity to strengthen
the local economy and infrastructure, which is the first and
fundamental prerequisite for the thriving of human com-
munities within the “Golija-Studenica” Biosphere Reserve.

Key words: sustainable tourism, Biosphere Reserve,
Nature Park, sustainable development, protected area
management.
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YBOJI

Hexonuxo penenuja ynasag UNESCO cnosnaje Hus
OIIACHOCTM KOje CaBpeMeHU, HeoOy3faHM pasBUTAK HO-
BeuaHCTBa HaMmehe OmoreHeTckmm 6orarcTBMMa CBeTa
(Serman i sar. 1998). Ycrocrtapmate peseppata u Jpy-
rux 3amTrheHnx MOApyYja jefiHa je Of HajBOXHUjUX Mepa
ca acrmekTa ovyBama Omopmsepsutera (Ma et al., 2009).
UNESCO pesepBaru 6mocepe 06yxBaTajy KONHEHe I
MOpCKe eKocucteMe AedMHICAHE KAO ,MeCTa yderma 3a
ompxuBu passoj’, y oksupy UNESCO-oor mporpama
Yosek n 6mocepa (Man and Biosphere-MAB). Osum
IporpamMoM je mpenBubeHa msrpapma I700amHe Mpexe
pesepBara 6mocgepe sacHoBaHa Ha ycknahuBamwy u xap-
MOHMYHOj IPUMEHN MPUHIVIA 3ALITUTE IPUPOJE U KO-
HOMCKOT Pa3Boja, Kao I Ha OYyBamby ayTEeHTUIHNX KYII-
TYPHUX BPEJHOCTY TOKa/THX 3ajegHuna (Jankovi¢ i Durié,
2022). Y pesepBaruma 6nocepe 3aaTax je MCIUTATY NH-
TepHAI[MOHA/IHE IIPUCTYIIE y Pa3yMeBamy U yIPaB/baby
IpoMeHaMa U MHTepakiyjama usMeby apymTBeHnx u
eKOJIOLIKMX CUCTeMa, YKBy4dyjyhu crmpedaBame CyKoO-
6a u ynpasmamwe 6uogmsepsurerom (UNESCO, 2025).
3amarawem npod. ap Mumena baruca (Michel Batisse)
pasBujeH je mopen PesepBara 6uocdepe, koju geduHmIIe
TpU OCHOBHe QYHKIMje: 1. 3aIITHTa IPUPOHE; 2. JTOTHC-
TUKa 3a MCTpaKMBarbe U efyKalujy; 3. ONp>KUBU Pa3Boj
nonpyuyja. Hasenene dynxunje UNESCO pesepsaru 61-
ocdepe ocTBapyjy OpraHM3aLMjoM MOLPYdja ¥ TPU 30HE:
1. OCHOBHA 30HA Ca JOMMHAHTHOM (YHKI[MjOM 3alITHTE
TeMe/bHUX MPUPOZHUX BPEJHOCTH YHYTap pesepBaTa; 2.
I10jac 3aIUTUTE Y KOME Ce PasBUjajy YCIOBMU 3a JIOTUCTUAY-
KY IOTIIOPY HAay4YHOT paja; 3. pela3Ha 30Ha KOja y CBOM
CHIo/balllbeM IOAPYYjy MpyXKa CBe YCIOBE 3a ONTUMAHY
U OZIPXXMBU Pa3BOj JIOKATHOT CTAaHOBHUIITBA, Kopuctehn
TYPUCTUUKY, eIYKATUBHY, PEKPEALNjCKHU U KY/ITYPOJIOLI-
KM TIOTEHIMja/ TaKBOT pesepsara 6uocdepe (Serman i
sar. 1998). 3oHupame cBakor pesepsara 61mocdepe mMopa
IPaTUTU CYLITUHY CBE TPU MPETXOZHO ObjallbeHe 30He.
Y pesepBaruma 6uocdepe 3oHUpameM ce geHuUIIE Koje
aKTUBHOCTH je Moryhe cIrpoBecTy y 0OCHOBHOj 30HM, II0ja-
cy samrute un mpenasHoj soan (WWEF i EURONATUR,
2012). CaMo OCHOBHA 30HA 3aXTeBa 3aKOHCKY 3aIITHUTY,
JIOK Cy JbYACKe aKTMBHOCTH, KOMIIATHOWIHE Ca OIyBatbeM
U OOPKMBMM PasBojeM, NO3BO/bEHE Y II0jacy 3aIUTUTE U
IIpela3Hoj 30HNU. 30HMpabe CBAKOT pedepBara Ouocdepe
MOpa HPaTUTHU CYLITHHY CBe TPU IIPETXORHO objalltbeHe
3oHe (Ma et al.,, 2009). Vaxo, Teopujcku ycIielaH pasBoj
pesepBara 6mocdepe mopa 6utu cxBaheH u mpuMermeH
KpO3 30HMpame IIpefiesa, a HajyTHLajHuju Qaktopu y
pasBojy cBakor peseppara 61mocdepe OFHOCE Ce HA YII-
paBpame, (QuHaHCHje, pecypce, ydemthe u capapmy ca
nokaaHuM 3ajegHuiiama (Cuong et al., 2017). Ca repuro-
puje Peny6muke Cp6uje, y rmo6anHoj Mpexy pesepsaTa
6uocdepe Hamase ce moppydja ,lommja — Crymennia” u
»badko IToxyHaB/be”, Koja ce L[e/IOM CBOjOM IIOBPIIMHOM
Hajase y Peny6muuy Cpbuju, Kao U IPeKOrpaHUYIHN pe-
3epBaT ,Mypa - [IpaBa — JIynas” kxojum, ocum Cpouje,
ynpasbajy Mabapcka, Xpsarcka, CroBennja u Aycrpuja
(Jankovi¢ i Duri¢, 2022).

INTRODUCTION

For several decades, UNESCO has been recognising a
series of dangers that modern, unbridled human develop-
ment posed to the world’s biogenetic richness (Serman et
al,, 1998). The designation of reserves and other protected
areas is one of the most important measures for biodiversi-
ty conservation (Ma et al., 2009). UNESCO Biosphere Re-
serves include terrestrial and marine ecosystems defined as
“learning hubs for sustainability” within UNESCO’s Man
and the Biosphere (MAB) Programme. This programme en-
visages the establishment of a global network of biosphere
reserves based on the harmonisation and harmonious ap-
plication of the principles of nature conservation and eco-
nomic development, as well as on the preservation of the
authentic cultural values of local communities (Jankovi¢ &
Duri¢, 2022). In biosphere reserves, the task is to examine
international approaches to understanding and managing
the changes and interactions between social and ecologi-
cal systems, including conflict prevention and biodiversity
management (UNESCO, 2025). Due to the great contribu-
tions of Professor Michel Batisse, the Biosphere Reserve
model was developed, which defines three core functions:
1. nature conservation; 2. logistics for research and educa-
tion; and 3. the sustainable development of the area. The
aforementioned functions of UNESCO Biosphere Reserves
are achieved by organising the area into three zones: 1. a
core zone with the primary function of protecting the fun-
damental natural values within the reserve; 2. a buffer zone
in which conditions for logistical support of scientific work
are developed; 3. a transition zone which, in its outer area,
provides all the conditions for the optimal and sustainable
development of the local population, utilising the tourist,
educational, recreational and cultural potential of such a
biosphere reserve (Serman et al., 1998). The zoning of each
biosphere reserve must reflect the essence of all three pre-
viously explained zones. The zoning within biosphere re-
serves defines which activities are possible in the core zone,
the buffer zone and the transition zone (WWF and EURO-
NATUR, 2012). Only the core zone requires legal protec-
tion, while human activities compatible with conservation
and sustainable development are permitted in the buffer
and transition zones. The zoning of each biosphere reserve
must adhere to the essence of all three previously explained
zones (Ma et al., 2009). On the other hand, the theoreti-
cally successful development of a biosphere reserve must
be understood and implemented through the zoning of the
landscape, whereby the most influential factors in the de-
velopment of any biosphere reserve relate to management,
finance, resources, and participation and cooperation with
local communities (Cuong et al., 2017). Regrading the ter-
ritory of the Republic of Serbia, the “Golija — Studenica”
and “Backo Podunavlje” areas are included in the Global
Network of Biosphere Reserves, with their entire area lo-
cated within the Republic of Serbia, as well as the trans-
boundary reserve “Mura-Drava-Danube”, which, in addi-
tion to Serbia, is managed by Hungary, Croatia, Slovenia
and Austria (Jankovi¢ & Duri¢, 2022).



Ogpacusu typusam y Pesepsaitiy duocgepe ,,Jonuja-Citiygenuya”

OpnpxyBu pa3Boj pesepBara Ouocdepe je penaruBan
KOHIIEIIT, KOj)i 3aXTeBa KOHTUHYUTET ¥ HEIPECTAHO Ha-
CTOjarbe [a CBe aKTUBHOCTH Oyfy ycMepeHe Ka Ofp>KIBOM
HaunHy kopuinhema mpupopaux pecypca (Unesco Digital
Lybrary, 2000). Y peseparuma 6uocdepe TypuCTUYKA Jie-
JIATHOCT IIpy>kKa MOTYRHOCT 3a pa3Boj JIOKaJHO YCUAPEHOT
Typu3Ma 3aCHOBAHOI Ha IIPMPOJHUM BPESHOCTUMA, Ca
aMOMIMjOM MUHUMUSMPAkha HETATMBHIUX YTHUIIAja HA KU~
BOTHY cpepuny (O6paposuh, 2021).

36o0r cBoje 6oraTe MpUpoOfHE U KYITypHe OalITHHE,
ermuTeTa KYITYPHOT IIpefie/ia I BeoMa BPEJHMX CTaTyca
3allTUTE IPUPOJeE, ITaHMHa [onnja mocTaje cBe mosHaTHja
mecTuHanuja y cdepu Typusma. MacTep IUIaH pas3Boja
typusMma lomuje (MUHMUCTApCTBO eKOHOMMje U peruo-
HaJHOr pa3Boja Pemy6muke Cp6uje, 2007) u I[IpocTopan
IUIaH NoApyyja nocebHe HameHe [Tapka npupoze ,,Tonuja”
(2009) mensubajy ma aTpaxkTyBaH IPUPOJHU M KY/ITYp-
HU mpoctop lomuje Tpeba ycmeputyu Ha pasBoj MOZEpHE
IUIAHMHCKE IeCTMHALY]e, LITO je IVIAHMPAHO M3TPaboM
cki-LeHTpa U nparehux cappkaja. OBakaB acIekT pas-
BOja IUIAHMHCKOT IOfpydja HOCU ca coOOM Belmuku 6poj
pusnKa 1 KOHQIMKATA, KOjI Ce HEraTUBHO MOTY OfpPasUTH
Ha CTambe XMBOTHE CPefMHe ¥ OAP>KUBY pa3Boj y 6ymyh-
Hoctu. Ca jjpyre cTpaHe, 0Baj IIPOCTOpP BEKOBMMA BaXKI
3a IIpUMep OAP>KMBOCTH - CUMOMO3€e YOBeKa U IPUPOJE.
Iberosa HoMuHanuja 3a pedepBaT 6uochepe HaMeTHYyIA
je morpeby fia cBe cTpaTeruje passoja Oyny yckinabene u
npuiaroeHe JIOKaTHOM CTAQHOBHUIITBY 1 mpuponn. V3
TOT Pasjiora, CTparernja pasBoja OAP>KUBIX BUOBA TYPU-
3Ma, y chepy TyprCTHUKe [IeNTaTHOCTH, MOPa MMATH [IPH-

OPUTETHY YIIOTY.

METOHOIOTUJA

OBuM pagoM HpenBMbeHa je aHanmmsa TYpUCTUYKE
menmaTHOCTH Yy PesepBary 6mocdepe ,Tommja-Crynenn-
Ija” Kpo3 Iperye]] TPeHYTHOTI CTamba Ha TepeHy, CTaBOBa
JIOKAJTHUX 3ajefJHMIAa U Hay4yHUX ocHoBa. lIwpb paja je ma
ce Ha OCHOBY CIIOMEHYT€ aHa/3e YTBPAie IIOTeHIja 1
orpaHKYema 3a 6aB/berbe OAPKUBIM TyPU3MOM, 113 KOjUX
IpoM3nIase jaCHU 3aK/by4LM M CMepHMULe Koje he oBakas
BUI Typu3ma CTaBUTM Ha IIPMOPUTETHO MECTO YHYTap
Pesepata 6uocdepe ,lonuja-Crygennua” v TONpUHETH
yHaHpeI')e}by CTPATCIIKMX U INTAHCKMX TOKyME€HAaTa Be3a-
HIX 32 CIIOMEHYTO IOfipyYje.

3a morpebe oBOr MCTpakMBawa Kopuinhenn cy mpu-
MapHM U CeKyHAapHu nogaun. Hajsnavajumjn ussopu ce-
KyHJapHUX IIOfjaTaKa jecy IUIaHCKa HOKyMeHTa m3pabheHa
3a mogpyyje Ilapka npupope ,Tommja” n Pesepsara 6u-
ocdepe ,Tonuja-Crygennua”, kao U Hay4Ha JIUTepaTypa
YCKO Be3aHa 3a 00/1acT ympasbara 3amTnheHnM mop-
py4juMa, Kao M Typu3Ma, OpXKVBOT pa3Boja M CIUYHO.
[TprmapHN Hofay Ipey3eTy Cy U3 MacTep pafa Mof Ha-
3MBOM ,,3Ha4aj JIOKa/IHMX 3ajefHILIA y OLP>KUBOM YIIpa-
Bpawy Ilapkom npupoge Tommja” (boposunhanun, 2024),
KOjJ Ce OJJHOCHU Ha CTaBOBE JIOKA/IHNUX 3ajeIHNIa O Pa3BOjy
TYypPUCTNYKE OETATHOCTU YHYTap samruhenor HOIIPY‘Ija, a
ToOujeHM Cy MeTOJIOM aHKeTe, OMHOCHO MHTepBjya. AHKe-
Te cy crpoBobene y cemuma: esuhn, Hajuhn, Yeunna u

Sustainable development of biosphere reserves is a rela-
tive concept, which requires continuity and a constant en-
deavour to ensure that all activities are directed towards
the sustainable use of natural resources (UNESCO Digital
Library, 2000). In biosphere reserves, tourism provides an
opportunity for the development of locally-rooted tourism
based on natural values, with the ambition of minimising
negative impacts on the environment (O6pagosuh, 2021).

Due to its rich natural and cultural heritage, its epithet
as a cultural landscape, and its highly valuable nature con-
servation statuses, Mount Golija has become a well-known
destination in the field of tourism. Master Plan for the De-
velopment of Tourism on Golija (Ministry of Economy and
Regional Development of the Republic of Serbia, 2007) and
the Spatial Plan for the Special Purpose Area of the Golija
Nature Park (2009) envisage that the attractive natural and
cultural landscape of Golija should be directed towards the
development of a modern mountain destination, planned
through the construction of a ski centre and accompany-
ing facilities. This aspect of mountain area development
entails a great number of risks and conflicts, which can
have a negative impact on the state of the environment and
sustainable development in the future. On the other hand,
this area has for centuries been considered an example of
sustainability — a symbiosis between man and nature. Its
nomination as a biosphere reserve has made it necessary
for all development strategies to be coordinated and adapt-
ed to the local population and nature. For this reason, a
strategy for developing sustainable forms of tourism in the
tourism sector must take priority.

METHODOLOGY

This paper analyses the tourist activity within the
“Golija-Studenica” Biosphere Reserve by reviewing the
current situation in the field, the attitudes of local com-
munities, and the scientific basis. The aim of the paper is
to determine the potentials and limitations for sustain-
able tourism based on the aforementioned analysis, from
which clear conclusions and guidelines are drawn that
would prioritise this form of tourism within the “Golija-
Studenica” Biosphere Reserve and contribute to the im-
provement of strategic and planning documents related
to the aforementioned area.

For the purposes of this research, both primary and sec-
ondary data were used. The most significant sources of sec-
ondary data were the planning documents prepared for the
“Golija” Nature Park and the “Golija-Studenica” Biosphere
Reserve, as well as scientific literature closely related to the
field of protected area management, as well as tourism, sus-
tainable development and the like. Primary data were ob-
tained from the master's thesis entitled “The Importance of
Local Communities in the Sustainable Management of the
Golija Nature Park” (boposnhanus, 2024), which relates
to the opinions and attitudes of local communities regard-
ing the development of tourism within the protected area,
and was obtained through a survey and interviews. Surveys
were conducted in the villages of Devidi, Daji¢i, Cecina
and Vionica, located in the very centre of the protected
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Buonuna, koja ce Hanmase y cpuy samruheHor nogpyuyja.
VcrpaxmBambe je BpILIEHO Ha HUBOY foMahmHCTBa. YKyIaH
6poj ankerupanux gomahmHcTasa je 60, ITO je IPUOIMK-
Ho 150 xwurerpa Tomje. Omabup ncmTaHMKa yIIaBHOM ce
3aCHMBAO Ha CTy4ajHOM 360Dy, IOK je TOKOM MHTEepBjyu-
cama IIOIITOBAaH INPVHLMII AaHOHMMHOCTYM JMCIMTAHUKA.
VIHTepBjyrcanm Cy caMo IIyHOJIETHI CTAHOBHUIY YHYTap
momahnHcTaBa.

CTYIUJA CIIYYAJA

Omnure Kapakrepuctuke Pesepara 6uocdepe
»lonmnja-Crygennna”

ITpe BumIe of fBe HelieHNUje Ha IIpemjior 3aBoja 3a
samrtuty npupope CpOuje, y3 MOAPIIKY HAIVIOHATHOT
MAB xomutera, feo npocropa Ilapka mpupope ,,lonuja”
oy, HasMBOM ,,lonmuja-Cryaenniia” HOMUHOBaH je 3a pe-
sepBar 6mocgepe. Cemrembpa 2001. ropmHe, OIyKOM
MebhynapopHor koopamHanmoHor casera 3a UNESCO
MAB nporpawm, Pesepsat 6nocdepe ,,onuja-Crypernia”
IIPOIJIALIIEH je 3a IIPBU pe3epsar 6uocdepe y Cpouju, anme
je u mocrao feo UNESCO cBetcke Mpexe pesepBara Ou-
ocepe. IToBpumna pesepsara usHocu 53.804 ha u 06yx-
BaTa Hajsehm meo (72%) nospiunne ITapka npupogpe ,lo-
mmja” (ITapx npupoze ,,lommuja”, 2025). AKIMOHY IUIaH 3a
pesepsar 6uocgepe ,,Tonmmja-Crynennma” (2016-2020) (JII
»Cpbujauryme”, 2016) geduHuie Busujy pasBoja pesep-
BaTa Kao ,,...CTPOro KOHTPO/IMcaHo u ypeheHo nmogpydje y
CKJIafy ca motpebaMa 3aIlTITe IPUPOJE U JTOKATHOT CTa-
HOBHIIITBA, Y KOM€ Cy OJKIBE/I€ IIIKOJIE, a BI/IHIe(l)yHKIU/IO-
HaJ/IHa ceocka foMahmHcTBa U BUXOBM OM3HNICHU ITOCTAIIN
HacmenHn.” Ha ocHOBY ovyBaHe IpUpOJHE U KYITYpHE
6aiTrHe, a KPO3 OIPXKMUBIU TypHU3aM, OUEKYjy Ce IPUXOLN
JIOKa/THOM CTAaHOBHUIITBY KOje KB Yy I OKO pe3epBara.

Peseppar 6mocdepe ,lommja-Crynenuna” Hamasu ce
y jyrosamagsoMm neny Cp6umje 1 pacipocTparmeH je Ha Te-
putopujama ommTtyHa VBamunma u Kpameso. Hajpyum
BpX IytaHuHe lonmje, yjeqHo M HajBUIIM BPX pe3epBara,
je Jaukos kameH (1833 m). [ommja je y mehynapogayum n
HaOQVIOHAJTHMM OKBVIpVMa IIPE€IIO3HaTa II0 JIEIIOTN CBOjI/IX
Hej3a>Ka, Kao 11 O9YBaHVM IIPUPOIHVIM U KYJITYPHUM BPEN-
HoctyMa. [l1aHnHa je 13y3eTHO 60oraTa 6pPOjHUM BOFOTO-
I[VIMa, Off KOjUX ce O0CeOHO M3J[Bajajy OHM y K/IUCYPU peKe
CrypneHule, Kao 1 mbeHe npuToke Vzyope. Y oKpuby Kin-
cype Crynenute, cmenrteHe ¢y Vicnocaune Cperora Case,
am6ujeHT Koju opmire mMupom u pgyxosHouhy. Hemrro
Apyraumju amOujent, 6/m3ak AyB/pUHY, Kpuje VI3y6pa ca
TPU Mamba BOJONA/A, OPOjHUM C/IAIIOBUMA, PACKOLIHIM
OykoBMM 1 cMpyeBuM mymama. IToceGHOM /eroToM ce
OI/INKYjy TpecaBe I je3epa Off KOjux Cy HajmosHaTmja Ko-
maHKHOBA jesepa u [lajuhko jesepo. [onmja Baxu 3a Haj-
myMoBUTHjy IIaHuny Cpouje, a HAPOUUTO CY 3aCTyI/be-
He OyKOoBe IIyMe, MeIIOBMUTe uIhapcKo-4eTHMHapCKe
IIyMe U 41CTe cMpueBe IryMe. [Topep IIaHMHCKOT jaBopa
(Acer heldreichii), xoju Ha 0BOj IUTAHWHM Tpaj) HajyIeIllIe
u HajirymoBuTHje murhapcke n mumhapcko-yeTMHapCKe
mryme, Tonujy HacerbaBa mpeko 515 6mpHMX BpcTa (ITapk
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area. The research was carried out at the household level.
The total number of households surveyed was 60, which
represented approximately 150 inhabitants of Golija. The
selection of respondents was based mainly on a random
sample, while the principle of respondent anonymity was
applied during the interviews. Only adult residents within
the households were interviewed.

CASE STUDY

General characteristics of the “Golija-Studenica”
Biosphere Reserve

More than two decades ago, at the proposal of the In-
stitute for Nature Conservation of Serbia and with the sup-
port of the national MAB Committee, a part of the “Golija”
Nature Park, named “Golija-Studenica’, was nominated as
a biosphere reserve. In September 2001, following the deci-
sion of the International Coordinating Council of the UN-
ESCO MAB Programme, the “Golija-Studenica” Biosphere
Reserve was designated as the first biosphere reserve in
Serbia, thereby becoming part of the UNESCO World Net-
work of Biosphere Reserves. The reserve covered an area of
53,804 hectares and encompassed the largest part (72%) of
the “Golija” Nature Park (Ilapx mpupope ,lommja’, 2025).
The Action Plan for the “Golija-Studenica” Biosphere Re-
serve (2016-2020) (JIT ,,Cpbujauryme’, 2016) defines the vi-
sion for the reserves development as .. a strictly controlled
and managed area in accordance with the needs of nature
conservation and the needs of local population, in which
schools have been revived, and multifunctional rural house-
holds and their businesses have remained for future genera-
tions” Based on the conserved natural and cultural heritage,
and through sustainable tourism, income is expected for the
local population living in and around the reserve.

The “Golija-Studenica” Biosphere Reserve is located in
the south-western part of Serbia and covers the territories
of the municipalities of Ivanjica and Kraljevo. The highest
peak of Mount Golija, and the highest point in the reserve,
is Jankov Kamen (1,833 m). Golija is internationally and na-
tionally recognised for the beauty of its landscapes, as well
as for its well-preserved natural and cultural values. The
mountain is exceptionally rich in numerous watercourses,
with those in the gorge of the Studenica river and its tribu-
tary, the Izubra, standing out in particular. Nestled within
the Studenica gorge are the Hermitages of Saint Sava, a
landscape that exudes peace and spirituality. A somewhat
different, wilder ambience is hidden by the Izubra River,
with its three rather small waterfalls, numerous cascades,
and lush beech and spruce forests. The mires and lakes are
particularly beautiful, the most famous of which are the
Kosaninova Lakes and Dajicko Lake. Golija is considered
the most forested mountain in Serbia, with beech forests,
mixed broadleaf and coniferous forests, and pure spruce for-
ests being particularly distributed. In addition to Heldreich's
or Balkan maple (Acer heldreichii), which forms the most
beautiful and densest broadleaf and broadleaf-coniferous
forests on this mountain, Golija is home to over 515 plant
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npupope lonuja — Crypnuja samnre, 2020). Hajsnauajuuju
penukru u enfeMutn cy: Geum molle, Hedera helix, Ilex
aquifolium, Ostrya carpinifolia, Aremonia agrimonoides,
Asarum europaeum, Tamus communis, Trollius europaeus
u ap. ITopen 6pojuux BpcTa cucapa, kao mwro cy Byk (Canis
lupus), mepsen (Ursus arctos), macuua (Vulpes vulpes) wim
cneno kyde (Spalax leucodon), Tonujy Hace/paBa 145 BpcTa
nTuna: Mana cosa (Glaucidium passerinum), CUBU COKO
(Falco pergrinus), tponpctu gernuh (Picoides tridactylus),
wiannHckn germuh (Dendrocopos leucotos) u ppyre. On
CTBOPEHUX BpPeSHOCTU McTude ce MaHactup CrymeHuia,
3angyx6muHa Credpana Hemame us XII Beka, xoju je 1986.
roguHe ymmcan Ha UNESCO mmcTy cBeTcke KynTypHe
6amrure. [Tocrojame CTyneHnIie Ha OBOM IOAYYjy MMa-
710 je 3HayajaH yTUlaj IpUIMKOM HOMIHAIIMje 3a pPe3epBar
6uocdepe, ynMe je MaHACTUP IOCTAO jefaH Of IJIABHUX
cumborna pesepsara. [Topen Crynenntie, y pesepsary 6u-
ocdepe ce Hamasy U BeMUKY 6POj KyNITYPHO UCTOPHjCKIX
criomenuka (ITnan ynpasspamwa ITapkom npupope ,,Tonuja”
3a nepuop 2021-2030. rognue, 2021).

3one PesepBara 6uocepe ,,Jonuja-Crygennna”

Yonmreno, ceu UNESCO pesepatu mopembeHn cy
Ha TPM 30HE: OCHOBHY, 30HY 3allTUTE ¥ Ipe/Ia3Hy 30HY.
Kopexiyja nocrojehnx sona y Peseppary 6uocdepe ,,lo-
muja-Crypennna”, cripoefieHa TokoM 2018. ropmuwe, 3a-
XTeBaJIa je HaKHa/[Hy IPOMEeHY 3alTUTHMX 30Ha y [lapky
npupope (uaeHTH4HO 30HamMa PesepBara). OcHOBHa 30Ha
je, 0 HaIVOHA/IHO] JIETUC/IATUBY, Y OKBUPY I'paHuUIia pe-
JKMMa 3alITUTe IPBOT CTeleHa. JIOKAUTeTH y pexumy
samruTe I cremeHa oOyxBaTajy CTaHMIUTA MPUPOFHUX
peTkocTy, cnenuduyHe OMbHe 3ajefHUIlE, OCET/bUBE
€KOCHICTeMe TPaBa, KAao 1 CBE OCTajle IPOCTOpe Koje, Kao
HajBpefHUje, Tpeba cadyBaTi ca aclleKTa 3allTUTe IIpU-
pore. Y oKBUPY OCHOBHe 30He 3a0paibeHo je kopuinheme
IpUPOSHMX OOrarcraBa, Kao M CBU JPyIM OOMUIM KO-
puithera pocTOpa, OCUM Y Hay4He CBpPXe U 3a KOHTPO-
JMCaHe efyKalyje. 30Ha 3allITUTE je, IO HALMOHAJTHOj JIe-
IMCTIATUBY, Y OKBUPY pexkyma 3amrtute II crerena, rye je
3apaj] ouyBama IMOTpeOHO Ipey3eTu ofpehene Mepe yHa-
npebema IpUPOTHUX M KYITYPHUX BPESHOCTU. YHyTap
3aLITUTHE 30He YTBPDHEHO je OrpaHNYeHO U KOHTPOJIMCAHO
kopuurtheme IpupogHuUx 6orarcrasa, y3 akTUBHOCTH Koje
UCK/bY4MBO MOTY YHAIIPEIUTH CTakbe U IPe3eH3eHTaljy
IpupogHor fobpa, 6e3 mocneanIa Mo werope IpyMapHe
BpenHOCTH. IIpenasHa 30Ha je, IO HAIMOHATHO] JIeTMCIIa-
TUBM, Y OKBUPY pexkuma samrtute III crenena, koju yaytap
samrtuheHor moppydyja saysuma Hajpehy moBpumHy (OKO
90%). YHyTap 0oBe 30He JO3BOJbEHO je CeJIeKTUBHO U Orpa-
HIYeHO Kopuitheme IpUpORHUX 6oraTcTaBa y rpaHuIaMa
Koje cy ycknabene ca ¢pyHkumjama samruhenor npupon-
HOT 106pa. Moryhe akTMBHOCTM YHYTap Ipe/lasHIUX 30Ha,
YIJIaBHOM, Ce Be3yjy 3a TpajuIMOHATHE NEMTaTHOCTU U
CTaHOBame Koje YK/bydyje ¥ TYpUCTUUKY usrpanmy (Cau-
Ka 1) (V3Bemrraj 3a Pesepsar 6uocdepe ,,lonuja-Crynenn-
na” u [Tapk npupope ,,lonuja”, 2016).

species (ITapx npupope Iomuja — Crynguja samrrure, 2020).
The most important relict and endemic species are: Geum
molle, Hedera helix, Ilex aquifolium, Ostrya carpinifolia, Are-
monia agrimonoides, Asarum europaeum, Tamus communis,
Trollius europaeus and others. Besides numerous mammals,
such as wolf (Canis lupus), bear (Ursus arctos), fox (Vulpes
vulpes) and lesser blind mole-rat (Spalax leucodon), Golija
Mt. is inhabited with 145 species of birds: Eurasian pygmy
owl (Glaucidium passerinum), peregrine falcon (Falco per-
grinus), Eurasian three-toed woodpecker (Picoides tridacty-
lus), white-backed woodpecker (Dendrocopos leucotos) and
others. Among the created values, the Studenica Monastery,
a 12"-century foundation of Stefan Nemanja, stands out. It
was inscribed on the UNESCO World Cultural Heritage List
in 1986. The presence of Studenica in this area had a signifi-
cant influence on the nomination for the biosphere reserve,
thereby making the monastery one of the reserve's main
symbols. In addition to Studenica, the biosphere reserve also
contains a number of cultural and historical monuments
(Management Plan of the “Golija” Nature Park for the pe-
riod 2021-2030, 2021).

Zones of the “Golija-Studenica” Biosphere Reserve

In general, all UNESCO reserves are divided into three
zones: the core zone, the buffer zone and the transition
zone. The correction of the existing zones within the “Goli-
ja-Studenica” Biosphere Reserve, carried out in 2018, re-
quired a subsequent change to the protection zones within
the Nature Park (identical to the zones of the Reserve). The
core zone is, according to national legislation, within the
boundaries of the protection regime I. Sites within protec-
tion regime I include habitats of natural rarities, specific
plant communities, sensitive grassland ecosystems, as well
as all other areas which, being of the greatest value, ought
to be preserved from a nature conservation perspective.
Within the core zone, the use of natural resources, as well
as all other forms of land use, is prohibited, except for sci-
entific purposes and for controlled educational activities.
The buffer zone is, according to national legislation, within
the protection regime II, where certain measures need to
be taken to enhance the natural and cultural values for the
purpose of their conservation. Within the buffer zone, the
use of natural resources is restricted and controlled, with
activities permitted only if they exclusively enhance the
condition and presentation of the natural asset, without
affecting its primary values. The transitional zone is, ac-
cording to national legislation, within protection regime
I11, which constitutes the largest area (approximately 90%)
within the protected area. Within this zone, the selective
and limited use of natural resources is permitted, within
boundaries that are consistent with the functions of the
protected natural area. Possible activities within the transi-
tion zones are mainly related to traditional activities and
households, which also includes tourist development (Fig-
ure 1) (Report on the “Golija-Studenica” Biosphere Re-
serve and “Golija” Nature Park, 2016).
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Cnuka 1. 30He 3aInTuTe 1 IONOXaj ToKanuTeta y Pesepsaty 61mocdepe ,,lommnja-Cryaenniia”

Figure 1. Buffer zones and the location of the sites within the “Golija-Studenica” Biosphere Reserve

1. Tajuhxo jesepo/Daij¢ko Lake; 2. Komannnosa jesepa/Ko$aninova Lakes; 3. Jesepo Hebecka cysa/Nebeska Suza Lake; 4. Jankos kamen/Jankov
kamen; 5. Ilpemnympuux/Crepuljnik; 6. Bogomanu Vsy6pe/Izubra Waterfalls; 7. Tajuhko 6ppo/Dajicko Brdo Hill; 8. Onspahennija/Odvracenica; 9.
»CpHa Ha V8y6pu”/“Srna na Izubri”; 10. Manactup Crynennua/Studenica Monastery; 11. Vicnocuutie Cetor Case/St. Sava’s hermit; 12. Manactup

ITpupsopuua/Pridvorica Monastery.

Yipasmpame PesepBatom 6nocdepe ,,Tommja-
Crypennma”

JaBHO npenysehe ,,Cpb6ujainyme” kao ynpaspad [Tapka
npupoze ,lonuja” ¥Ma JOMUHAHTHY Y/IOTY y yIPaB/bamby
pesepBaToM Ha TepeHy. Kako ce HaBOAM y NEPUOANIHOM
usBemrajy 3a Pesepsar 6uocdepe ,lonuja-Crymernia”
(2012-2021), KoppMHALMjy CIpoBofe M MMHUCTapCTBO
JKMBOTHE CpefiHe, MUHUCTAPCTBO CIOJbALIBIX TT0C/IOBA
- Komucuja Peny6rmuxe Cpbuje 3a capanmwy ca Opranu-
3aLMjOM YjeIMIbeHNX HallMja 3a IPOCBETY, HAYKY M KyJI-
Typy - UNESCO n 3aBog 3a saumry npupoge Cpbuje.
Ha npennor mehynapognor MAB komutera, 3apap cBe
edukacHujer ynpasmarma, popmupanu cy: Caser Pesep-
Bara 6uocdepe ,,lonuja-Crynernia’, Popym sauHTepeco-
BaHMx ctpaHa Pesepsara 6nocdepe ,,Jonuja-Crygennmna’,
OmnmrtrHcKN GopyM 3aMHTepecOBaHNX CTpaHa PesepBara
6uocdepe ,lTommja-Crynennma” (VsBeurraj 3a pesepsar
6uocdepe ,Tomuja-Crygennia” ITapk npupoze ,,lonuja”,
2016). IIpeTx0fHO HaBe/IeHA TeJIa CACTA/IA CY CE jefHOM 0
ap IyTa, Te caM He[JOCTaTaK KOHTUHYMpaHe u Mehycobue
capajitbe HeIIOBOJbHO YTUYe Ha IIPaBM/IaH pa3Boj mojpydja
(Pantic i sar., 2021).

Management of the “Golija-Studenica” Biosphere
Reserve

The Public enterprise “Srbijasume”, as the manager of
the “Golija” Nature Park, has a dominant role in the field
management of the reserve. As stated in the Periodic report
on the “Golijja-Studenica” Biosphere Reserve (2012-2021),
coordination is also carried out by the Ministry of Environ-
ment, the Ministry of Foreign Affairs — the Commission
of the Republic of Serbia for Cooperation with the United
Nations Educational, Scientific and Cultural Organisation
- UNESCO, and the Institute for Nature Conservation of
Serbia. According to the proposal of the international MAB
Committee, in order to achieve more efficient management,
the following bodies have been established: the Council of
the “Golija-Studenica” Biosphere Reserve, the Stakeholders'
Forum of the “Golija-Studenica” Biosphere Reserve, Munic-
ipal Forum of Stakeholders of the “Golija-Studenica” Bio-
sphere Reserve (Report on the “Golija-Studenica” Biosphere
Reserve, “Golija” Nature Park, 2016). The aforementioned
bodies met only once or twice, and this lack of continuous
and mutual cooperation has adversely affected the proper
development of the area (Panti¢ et al., 2021).
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PE3YIITATU

Opp>xuBM Typu3aM Kao anaT Ofip>KMBOT pa3Boja

KoHulenT opp>xuBOr paspoja IpefcTaB/ba ToOamHO
nprxsaheHy cTpareryjy JaHaIlbHUIe KOja TEXV IOCTU-
3alby paBHOTeXe 13Mel)y eKOHOMCKOT pa3Boja 11 eKOIOLIKe
crabunnoctn. CrBapame yC/IoBa 3a OfPKUBU Pas3Boj, Tj.
yHampebeme KBanuTeTa XIMBOTA Y3 MAKCUMATIHY 3aIITUTY
IPVMPOJHOT U KY/ITYPHOT Hac/eha, OCHOBHH je IjW/b I/IaHa
U IIporpaMa OAP>KUBOT pasBoja (Zaitouni, 2019). [nobar-
Ha eKOHOMCKa Kpu3a IMpPeKTHO yTi4e Ha pa3Boj 3amruhe-
HNX TIOZIPyYja ¥ CTBapame HOBUX, Te Ce NMUTabe HUXOBe
OfIP>KMBOCTH CTaB/ba y TeXXuIITe mpobdnema (Zmiljanovié,
2014). Ma 6u upeja rmobaaHOr OAP>KUBOT pas3Boja Ouia
IIOCTUTHYTa HEOIXOMHO je [ja MCTOBeTHe upeje Oyny pe-
anM30BaHe Ha JIOKATHOM HUBOY. JIOKa/lTHM OFP>KUBM pas-
BOj HIj€ CaMO CTpaTeruja 3a OYyBaibe KMBOTHE CPEJUHE,
HETO je M pelllaBaibe COLMjalTHMX M eKOHOMCKMX IIpo0ie-
Ma. TypusaM yma 1oceGHy IO3MIMjY Y HOIPUHOCY KOjH
Ipy’Xa CBeOOYXBaTHOM OJP>KMBOM pa3Bojy, Mehyrtum
HaKOH JIpyror cBeTCKOT para ImheroBa eKCIaH3uja JOBOAU
0 MHOTUX HEraTMBHMX ITOC/IEUIIA TI0 )KMBOTHY CpeNUHY
(Stojanovi¢, 2011). 3a pasnuky of APYTUX BUEOBA TypH-
3Ma, HEIITO CaBPeMeHWj! KOHIENT ONPXXMBOT Typu3Ma
IpeficTaB/ba ce Kao IepcIeKTuBHa omuuja (Zmiljanovié,
2014). KoHIIeNT Ofp>XKMBOT TYpU3Ma y MCTY paBaH CTaB/ba
eKOHOMCKE, €KOJIOIIKE U COLMO-KYATypHe KpUTepujyMe.
Tymauehu najsehn 6poj objammersa foLIIO ce [0 Crle-
neher: OnpyxnBu TypusaM ce Moxke feduHMCATH Ko I10-
3UTVMBAH IPUCTYN TYPUCTUYKO] AEATHOCTH, KOjI He YT-
po’kaBa pecypce Ha KOjuMa Ce 3aCHMBA, KaKo OM ce UCTH
cauyBau 3a 6yayhe renepanuje koje he nmaru moryhuoct
Ja TYPUCTUUKY TOHYAY Pa3BHUjajy Ha MCTOM MIM BUIIEM
H1BOY (Stojanovi¢, 2011). Ium oppxmBor TypusMa je fa
3aJI0BOJ/bM 3axTeBe U IOTpebe TypucTa 3a GOpaBKOM y
IPUPOSHOM, HEHAPYIIEHOM OKPYXXeHY, y3 OUyBame MpH-
pornHe cpenute 1 obesbeherbe MOBOBHUX YC/IOBA 32 Ja/bU
eKOHOMCKU pasBoj Te obmactu (Perth, 2017). OcHoBHK
npuHIMIM ofpxusor Typusma cy (UNEP, 2003):

1. OuyBame UCTOPMjCKUX, KYATYPHUX, IPUPOJHUX pe-
Cypca Ha Ha4MH Koju nM omoryhasa ynorpe6y y 6ynyh-
HOCT, /I Cy Ha PacIIofIaTamy CafalllieM APYIITBY.

2. Ilmanuparme u yIpas/balbe pasBojeM Typu3Ma Ha Ha-
4UH KOjUM ce 136eraBajy 030M/bHY APYIITBEHN IIPO-
671eMI1 y PernoHy.

3. YKynHu KBalIUTET XMBOTHE CPENMHE y TYypPUCTUY-
KOM PernoHy Mopa 6uTI O4yBaH I, aKo je IOTpebHo,
yHamnpeben.

3a mocTusame OFPKUBOT TypHU3Ma IIOCTOju 12 omiuTe-
npuxsaheHnx ummbeBa: 1. eKOHOMCKa OJPXKMBOCT, 2.
60/pUTAK permuje, 3. KBaIUTET 3aIOCTEHa, 4. UCIyHemne
OYeKMBamba MOCETUNALA, 5. JPYUITBEHa IIPAaBUYHOCT, 6.
KOHTPOJIa Ha JIOKaJTHOM HMBOY, 7. HOOpOOUT 3ajenHulie, 8.
60raTcTBO KyITYype, 9. dusnuka MHTErpncaHoct, 10. 6mo-
JIOLIKA pasHOBPCHOCT, 11. epukacHo Kopuinhemwe pecyp-
ca, 12. uncroha oxonune (JKuskosuh, 2025).

RESULTS

Sustainable tourism as the sustainable
development tool

The concept of sustainable development is a contem-
porary globally accepted strategy, which aims to achieve
a balance between economic development and environ-
mental stability. Creating the conditions for sustainable
development, i.e. improving the quality of life with the
maximum protection of natural and cultural heritage, is
the primary objective of sustainable development plans
and programmes (Zaitouni, 2019). The global economic
crisis directly affects the development of protected areas
and the creation of new ones, placing the issue of their
sustainability at the heart of the problem (Zmiljanovi¢,
2014). In order to make the idea of global sustainable de-
velopment possible, it is essential that the same ideas are
realised at the local level. Local sustainable development
is not only a strategy for environmental protection, but
also a means of addressing social and economic prob-
lems. Tourism holds a special position in its contribution
to comprehensive sustainable development, however,
since the World War 11, its expansion has led to many
negative consequences for the environment (Stojanovi¢,
2011). Unlike other forms of tourism, the more contem-
porary concept of sustainable tourism is being presented
as a promising option (Zmiljanovi¢, 2014). The concept
of sustainable tourism places economic, environmental
and socio-cultural criteria on an equal footing. Interpret-
ing the majority of explanations has led to the following:
Sustainable tourism can be defined as a positive approach
to the tourism industry, which does not jeopardise the
resources on which it is based, in order to preserve them
for future generations who will have the opportunity
to develop the tourism offering at the same or a higher
level (Stojanovi¢, 2011). The aim of sustainable tourism
is to satisfy the demands and needs of tourists for a stay
in a natural, unspoilt environment, whilst preserving the
natural environment and ensuring favourable conditions
for the further economic development of the area (Peynh,
2017). The main principles of sustainable tourism are as
follows (UNEP, 2003):

1. The preservation of historical, cultural, and natural re-
sources in a way that allows for their use in the future,
whilst making them available to present-day society.

2. Planning and managing tourism development in a
way that avoids serious social problems in the region.

3. The overall quality of the environment in the tourist
region has to be preserved and, if necessary, improved.

There are 12 generally accepted goals for achieving
sustainable tourism: 1. economic sustainability, 2. regional
well-being, 3. quality of employment, 4. meeting visitor ex-
pectations, 5. social equity, 6. local control, 7. community
benefit, 8. cultural richness, 9. physical integrity, 10. bio-
logical diversity, 11. efficient use of resources, 12. environ-
mental cleanliness OKuskosuh, 2025).
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PypanHu Typumsam, y HajumpeM cMMCIy, oOyxBaTa
TYPUCTHYKE YCIIyre/aKTUBHOCTH 1 BUJIOBE TYpU3Ma Y Py-
pajHMM mofpy4juMa (Ceockn, TOBHM, PpUOOTIOBHN, 3UM-
CKM, eKOTYpU3aM, KyITypHU, nTh). Ceockn Typusam, Kao
YKV TI0jaM Off PyPaIHOT, a IIVPH Off arpOTypU3Ma, Besyje
ce 3a CeOCKM aMOMjeHT, YKy OKOMMHY 1M OpojHe aKTUB-
HocTM (IOJpOIIpUBpea, MaHM(ecTaluje, racTpOHOMU;ja,
¢donkonop, ernomornja). Ceockn TypusaM Ha HajoOBU
Ha4uMH JOIPUHOCK aleKBAaTHO] 3allTUTH XUBOTHE CPefJ-
He, TIPOMOLIMjI JeCTUHALMje 1 IPOCIEPUTETY JIOKATHIX
3ajefHMIIA. 3a Pas/IUKY Of IPeTXO/IHA /iBa IIOjMa, arpoTy-
pM3aM ce TyMadu Kao JOfjaTHA [IeTaTHOCT Ha Ta3[VHCTY ca
JKVMBOM IIO/bOIPMBPESHOM aKTMBHOLINY, y OKBUPY KOje ce
HY/le IO/bOTIPVMBPEHM 11 OCTAIV IIPOM3BOMM, Kao U paf ca
pomahmuuMa Ha nopy (PKuskosuh, 2025).

Typusam y PesepBary 6uocepe ,,Jonuja-
Crypennma”

Typuctmuku monoxaj [onmje je pemaTMBHO HOBOJbaAH,
0ce6HO 300r IeT ypOaHO-MHAYCTPUjCKUX LIEHTapa y Ibe-
HOj oxomyHy (ommuTuHe: VBamuua, Kpaseso, Hosu Ilasap,
Pamrka, CjeHn1ia) ¥ pasByjeHMX Iy THUX [IpaBalja peryoHa-
HOT KapaKTepa KojJi BOfie 0 IbIX. 3aXBasbyjyhu jeIMHCTBEHO]
IIPYPOIM, MIpeJIeNUM IIej3aKuMa M OOraToM Ky/lITypHO-UC-
TopujckoM Hacrehy, [onyja Baku 3a jenHy Of HajIeIInX U1
Hajoospyix fectuHanyja y Cp6uju (bjenos u cap., 2023).

Kako mucruue Behumna nokanmalja Ha TepeHy, Beu-
Ka TpeTiba 3a Jja/bll pa3Boj MOZpydja jecTe JeBacTaluja
IIPOCTOPA NOTIOMOTHYTA AVB/bOM I'PATEOM U IIPeKOMep-
HuM KopuirheweM npupopHux pecypca. Ilpensubena us-
rpagma Cku neHTpa ,[onuja” Ha nokamurery Opspahenu-
1ja-BpxoBu ca co60M IOB/IauM IOCTeIleHy ypbOaHM3alujy
U IPOTMBIPABHY I'pajfily Ha crefehmm mokamureTuma:
Bene Bope, Hajuhu, Yecta Bpena, Ogspahennia u lepe-
meroBuna (ITnan ynpasspamwa Ilapkom mpupope ,,lonuja”
3a mepuop 2021-2030. roguse, 2021). Y miany ce, Takobe,
HaBOAM /1a HAJJIEKHV OPTaHM y Capajiby ca 3all0C/TIeHM-
Ma yHyTap 3amtuheHor moppydja page Ha CIpedaBarby
6ecripaBHe Tpalibe Kako He OM JOLUIO O yrpoXkaBarma
samtuhenor npemena. MebyTtum, paj ynpasbada, 6e3
KOHTMHYVpaHe MOfpIIKe HaJIeKHUX OpraHa M JpPyTUX
3aMHTepeCOBaHMX CTpPaHA, HUje [I0BO/bAH 3a aJeKBaTHO
npaheme u pemaBame mpobaeMa Ha TepeHy, YKbydyjyhu
U IpoTuBIpaBHy rpagwy (Pantic i sar., 2021). Cem mome-
HYTUX JIOKaJIMTeTa, 06MmackoM mmmper noppydyja lommje
3aIla)keHo je Jja HeMa HeKOHTPOJIMCAHOTI pas3Boja TypuC-
TUYKE JIeTATHOCTM M Jja Ce Ha JIOKall¥jaMa Ha KOjuMa je
mpucyTHa o6aBma Hajuemhe yHyTap pgomahuHcTaBa 1
Mamux Bukenpuna. Jlokamurer Hajuhko 6pro arpakrtu-
BaH je TOKOM 3VMIMCKUX Mecely 300T IOCTOjamba CKHUjall-
Ke MHPpacTpykType y BUAy cku-mupra u 6ude nmudra
(ITaBmosuh, 2021). Ysumajyhm y 063up mpeTxofgHO Ha-
BeJleHe YNMIbeHMIle, HajBehy oIcer IIaHMHCKOT MOApYyYja
Tpeba Ia MMa jacHO pasBUjeHe CTpaTeruje pasBoja OfpxKu-
BUX BUJi0Ba TypusMa y 6ynyhHocTn, koju Hehe noBecTn 1o
mame caTypanuje npoctopa. Y Ilmany ynpasmama Ilap-
KoM IIpupoge ,lomuja” 3a mepuop on 2023-2030. roguse
HaBopu ce ga he pasBoj Typusma, usmehy ocrasnor, 6utu
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Rural tourism, in the broadest sense, encompasses
tourist services/activities and forms of tourism in rural ar-
eas (village, hunting, fishing, winter, ecotourism, cultural,
etc.). Village tourism, as a narrower term than rural tour-
ism but broader than agritourism, is associated with the
rural setting, the immediate surroundings, and numerous
activities (agriculture, events, gastronomy, folklore, eth-
nology). Village tourism best contributes to the adequate
protection of the environment, the promotion of the des-
tination and the prosperity of local communities. Unlike
the previous two concepts, agritourism is interpreted as an
ancillary activity on a farm with active agricultural opera-
tions, within which agricultural and other products are of-
fered, as well as the opportunity to work in the fields with
the hosts (JKuskosuh, 2025).

Tourism within the “Golija-Studenica” Biosphere
Reserve

Golija's tourist position is relatively favourable, espe-
cially due to the five urban-industrial centres in its vicin-
ity (municipalities: Ivanjica, Kraljevo, Novi Pazar, Ragka,
Sjenica) and the developed regional road routes that lead
to them. Due to its unique nature, beautiful landscapes
and rich cultural and historical heritage, Golija is con-
sidered one of the most beautiful and best destinations in
Serbia (Bjenos et al., 2023).

As most local people point out, a major threat to the
area's future development is its devastation, driven by il-
legal construction and the overexploitation of its natural
resources. The planned construction of the “Golija” Ski
Centre at the Odvracenica-Vrhovi site entails gradual ur-
banisation and illegal construction in the following loca-
tions: Bele Vode, Daji¢i, Cesta Vrela, Odvracenica and
Seremetovica (Management Plan of the “Golija” Nature
Park for the period 2021-2030, 2021). The plan also states
that the competent authorities, in cooperation with the
protected area staft, are engaged in restraining the unau-
thorised construction in order to prevent the protected
landscape from being endangered. However, the activi-
ties of the manager, without the continuous support of the
competent authorities and other stakeholders, is not suf-
ficient to adequately monitor and resolve problems in the
field, including illegal construction (Panti¢ et al., 2021).
Apart from the aforementioned localities, a tour of the
wider Golija area revealed that there was no uncontrolled
development of tourism, and that where it was present, it
was most often carried out within households and small
holiday homes. The Daji¢ko Brdo site is attractive during
the winter months due to the existence of ski infrastructure
in the form of a ski lift and a buffet lift (ITaBmosuh, 2021).
Taking the aforementioned facts into account, there should
be clearly developed strategies for the future development
of sustainable forms of tourism for the major part of the
mountain area, which would not lead to further saturation
of the space. The Management Plan of the “Golija” Nature
Park for the period 2023-2030 states that tourism devel-
opment will be realised, among other things, through the
development of innovative tourism models such as health



Sustainable tourism in the “Golija-Studenica” Biosphere Reserve

OCTBapyB KPO3 pPa3BOj MHOBATUBHUX TYPUCTUYKIX MOfie-
JTa TIOITY T 3/[paBCTBEHOT TYpPU3Ma, eKO-TYPHU3Ma, PypaHOT
TypusMa, koje npenopydyje UNECSO-oB nporpam ,Jo-
BeK 1 61ocdepa’, Kao 1 Kpo3 3aLITUTY, peBUTATIM3ALU]Y U
Ipe3eHTalVjy IPUPOJHIX Y KYITypHUX fobapa.

Jlomwr yHGPacTPYKTypHM Pa3BOj IUIAHVHE YTUIAO je
Ha IOpacT eMUTpalyje U HeHOoNy/lTalyjy CTAaHOBHMIITBA
HITO Ce MOYETKOM 21. BeKa Ofjpasuio Ha CTarHalujy pas-
BoOja TypuaMa. Ilocmenmux gecer rogyHa, Hoce6HO HAKOH
Covid-19 manpemuje, Typusam Kao puBpefHa IpaHa uMa
BENMKM 3Ha4aj 3a pa3Boj noppydyja Tonmje, HajBuie Kpos
nosehame cMeIITajHUX KallallUTETa Y PypPalHUM Ta3[uH-
CTBMMA, Kao ¥ Kpo3 pa3Boj IpaTehmx cappikaja OIyT Te-
MAaTCKUX IeMIauYKNX CTa3a, aKTMBHOCTI Y IPUPOJY, MapKe-
THHIa ¥ cnaHo. Takobe, mpoTexmux roguua noosplraHa
je mytHa uHpacTpykTypa npema Opspahenniy, Pynny,
Jesuhuma n manactupy Crypenuna. IIpema moparma
AxuyoHor naHa 3a nogpyyje Ilapka npupope ,,Tonuja’, y
nepuopny 2018-2022. roguue Ha Tonuju je mocrojano 1200
JIeKajeBa U CBera HeKONMMKO poMahmHcTaBa Koja ce 6aBe
ceockuM TypusMoM. Tomuja ce cBpcraBa meby muonupe y
pasBojy ceockor TypusMa Perry6muke Cpbuje. IIpsa ceoc-
Ka TypucTudka goMahmHcTBa y ronujckuM cenmuma ¢op-
Mupana cy jour 1970-tux roguHa nporor Beka (bjenos u
cap., 2023). Y ceny [leBuhn 1 meroBum saceomyiMa BeJIMKN
6poj momahMHCTaBa MMao je CBOje CTajlHe TYPUCTe, HAj-
venrhe mopopuile, Koje Cy jomasuie u3 Iiene Jyrocnabuje
(Cnmka 2). Behnna typucra je ca 3aJ0BO/bCTBOM y4eCTBO-
BaJIa y CEOCKMM IIOCTIOBMMA, IIONYT CaKyI/bakba CeHa, ca-
KyIUbalba II/bUBA, XXeTBe, 9yBaba CTOKe U ¢/1. Morto 61 ce
pehu fia je arporypnusaM y ToM Iepyopy MMao CBOj Ipa-
BI 00/MuK, Oe3 crpaTeruje, Beh IpUPOJHO U CIIOHTAHO, Y
CK/Iafly ca HadelyMa >XMBOTA TOMMjCKOT Kpaja. JJaHac cy
Ha Tonpyyjy Pesepsara 6mocdepe ,Tommja-Crynennra”
3ayely pasBoja CEOCKOT TypM3Ma U Ja/be MUHUMATHU
(boposnhanun, 2024). Hacynpor Behunm, ceno PypHo
ce TOAMHaMa yHasaJ, U3[iBaja, IOCTaB/bajyhu ceocku Ty-
pM3aM Ha MeCTO IIpYMapHe JeJaTHOCTY. 3axsasbyjyhu
KOHTPO/IVMICAHOM Pa3Bojy, IIpeNenyM IIej3aXMa 1 3aja-
ramy CTAHOBHUIITBA, ceflo PyiHO mocTaro je KaHanpaar sa
HajJIelllIe CeJI0 Ha CBETY Y OKBUPY II00aIHe MHULIMjaTUBe
CBeTcke TypuUCTMYKe OpraHMsanuje YjenurmbeHuX Haljuja
(UNWTO) (Hapuuc u joprosas, 2025).

[Tocnenmyx rofyHA 3KUBEIY CY M APYTU OONIUIY TYPU-
3Ma ITOIYT 3[paBCTBEHOT 1 KynTypHor. Ha Tormju, mpoctopy
HO3HATOM Kao Ba3iylliHa Oama, 30paBCTBEHM TypU3aM MMa
3a4ajHy yJIory 300r K/IuMe Koja je 13y3eTHO IIOTOfHa 3a Jie-
Yere 00/1eCTY KPBY Y XPOHNYHIX PeCIIPATOPHIUX 000/berba
(Premium Srbija, 2021). KynTypHu Typrzam nma Be/IMKY I10-
TeHLujaj1 300r 60raTor Ky/ITypHO-MCTOpUjckor Hacieha. Ma-
Hactup CTymeHuLla BaKU 3a HajmoceheHuje MecTo yHyTap
pasepsara 6uocdepe. Ce ydectamuje cy mocete CaByHIM
UCHOCHNUIIAMa, MaHactupy IIpupBopmia, manactupy Ko-
Bwbe 1 1pkBy Hukomaya (Bjenos u cap., 2023). Kapa je peu
0 IUTaHMHCKOM TypusMy, cBe Behe MHTepecoBambe Kofj Ioce-
TIWIALIA M3UCKYje TeMaTcKe, IelIadke cTase Koje 00yxBarajy
pasHOMUKe TIpefieie U KyITypHe jokamurere. OCUM TOTa,
KpO3 pesepBaT Ipo/asy U nemadky nyT E7 koju jour Huje

tourism, eco-tourism, and rural tourism, which are rec-
ommended by UNESCO’s programme “Man and the Bio-
sphere”, as well as through the protection, revitalisation
and presentation of natural and cultural assets.

Poor infrastructural development on the mountain
has led to an increase in emigration and depopulation,
which, at the beginning of the 21* century, resulted in
a stagnation of tourism development. Over the last ten
years, particularly after COVID-19 pandemic, tourism
as an economic sector has been of great importance for
the development of the Golija area, mainly through in-
creasing accommodation capacity in rural households, as
well as through the development of supporting facilities
such as themed hiking trails, outdoor activities, market-
ing and the like. In recent years, the road infrastructure
towards Odvracenica, Rudno, Devi¢i and the Studenica
Monastery has also been improved. According to the Ac-
tion Plan of the “Golija” Nature Park area, in the period
2018-2022, there were 1,200 available bed places on Goli-
ja and only a few households engaged in village tourism.
Golija is among the pioneers in the development of rural
tourism in the Republic of Serbia. The first rural tourist
households in the villages of Golija were established as
early as the 1970s (bjenos et al., 2023). In the village of
Devi¢i and its hamlets, a number of households had their
regular tourists, most often families, who came from all
over former Yugoslavia (Figure 2). Most tourists took
pleasure in participating in rural chores, such as haymak-
ing, picking plums, harvesting, herding livestock, etc. It
could be said that in that period, agritourism was in its
truest form, without a strategy, but natural and sponta-
neous, in harmony with the way of life of the Golija re-
gion. Today, the beginnings of rural tourism development
remain at their minimum within the “Golija-Studenica”
Biosphere Reserve (boposuhanus, 2024). In contrast to
most, the village of Rudno has stood out for years, making
village tourism its primary activity. Due to its controlled
development, beautiful landscapes and the dedication of
its residents, the village of Rudno has become a candi-
date for the most beautiful village in the world as part of
the global initiative of the United Nations World Tourism
Organisation (UNWTO) (Hapuuc u joprosas, 2025).

In recent years, other forms of tourism, such as health
and cultural tourism, have also become popular. On Golija,
an area known as an air spa, health tourism plays an im-
portant role due to the climate, which is exceptionally suit-
able for the treatment of blood diseases and chronic respir-
atory conditions (Premium Srbija, 2021). Cultural tourism
has great potential due to its rich cultural and historical
heritage. The Studenica Monastery is considered the most
visited site within the biosphere reserve. Visits to Sava’s
Hermitage, the Pridvorica Monastery, the Kovilje Monas-
tery and the Nikolja¢a Church have become frequent (Bje-
dov et al., 2023). When it comes to mountain tourism, the
growing interest among visitors demands themed walking
trails that encompass diverse landscapes and cultural sites.
Furthermore, the E7 long-distance walking path passes
through the reserve. It has not yet been waymarked for its
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MapKUpaH LefoM TpacoM Kpo3 CpOujy, amu Ipencrasba
OTrpOMaH IOTEHIMjaI ¢ 003MPOM Jia CITaja AT/IAHCKY OKeaH
ca lJpanM MopeM 1 IIpo/1asy Kpo3 0caM eBPOICKIX 3eMajba.
3a pasnuKy ox Meceryt 6e3 CHera, Kafia Cy aKTyenHu obuac-
L[Vl MHOTOOPOjHMX JIOK&IUTeTa Y>K YUTaBOr MOKPYYja, TO-
KOM 31Me CBe Belly Iakiby IpMB/Ia4y Xofame Ha KpIubaMa
U TYpHO ckumjame. 3a myabe yspacre ckujaymure y 61msn-
H1 Hacerba Jajuhyt mmeatHo je 3a ydeme 1 fo6pe ckumjarike
nodetke. borarctBo opHuTO(dayHe YMHM OBO IOApYYje ar-
PaKTMBHOM JeCTMHALMjoM 3a mocMarpame nruna (bjenos
u cap., 2023). C 063upom Ha BUCOK GropyBepsnter, Tonmja
IIpeficTaB/ba paj 3a CaKkyIUbade ITbMBA, JIEKOBUTUX TpaBa I
AVBJBYX IUIOZIOBA IpKpofe. JIoB ¥ puOOIOB ce caMo HaBoze y
IIPOMOTVIBHUIM MaTepI/Ija}'II/IMa TYPUCTIYKNX opraHmsaqua,
[OK jacHO Je(MHNCAH IIPOM3BOL TOT BUJA TYPUCTUYKE Jie-
narHocTu He ntocroju (ITaBnosuh, 2021).

entire route through Serbia, but it represents enormous po-
tential, given that it connects the Atlantic Ocean with the
Black Sea and passes through eight European countries.
Unlike the snow-free months, when tours of the numerous
sites across the entire area are popular, during the winter,
snowshoeing and ski touring have become popular. For
younger visitors, the ski resort near the settlement of Dajic¢i
is ideal for learning and getting off to a good start in skiing.
The richness of its ornithofauna makes this area an attrac-
tive destination for birdwatching (Bjenos et al., 2023). Giv-
en its high biodiversity, Golija is a most favourable place
for collecting mushrooms, medicinal herbs and wild fruits
from nature. Hunting and fishing are only mentioned in
the promotional materials of tourist organisations, while a
clearly defined product of this type of tourist activity does
not exist (ITaBmosuh, 2021).

Cmmka 2. Pasrineganna ca [onuje 1970-Tux ropguua

Figure 2. A postcard of Golija from 1970s

Kapga je peu o xynTypHuMm u 3abaBHUM porabajuma,
Ha [o/muju ce TOKOM JIETHUX MeCenM TPaANUIVIOHAIHO
obenexxaBajy cabopu Ha cnegehnm noxammrernma: Op-
Bpahenuna (7. jyn u 2. aBrycr), Jajuhu (21. jyn), lesuhn,
Pynno, Mman4a (2. aBrycr) n Crynennua (21. cenrembap).
3amakeHo je fia ce, u3y3eB cabopa, Ha TOUIIbEM HUBOY
OpraHusyje BeoMa Manu 6poj TYPUCTUIKIX ¥ KY/ITYPHUX
MmaHudecranuja. JIMpekTHO ca 0BOM HPOOIEMATIKOM II0-
Be3aH je JIOUI APYLITBEHN KalalUTeT, KOjU Ce OI/lefid U y
HEIIOCTOjaby YAPY>Kerba rpahaHa mim nojeanHara crpem-
HUX Ja ce 6aBe IpoMoLujoM U yHampebemeM noppyuja.
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When it comes to cultural and entertainment events,
the Golija mountain traditionally hosts summer gather-
ings at the following locations: Odvracenica (July 7* and
August 2™), Daji¢i (July 21%), Deviéi, Rudno, Mlanca
(August 2") and Studenica (September 21%). It has been
noted that only a few tourist and cultural events are or-
ganised annually except for the special gatherings (Serb.
sabor). Directly related to this issue is a poor social ca-
pacity, which is also reflected in the absence of civil so-
ciety organisations or individuals willing to promote and
improve the area. A sporting event that has been attract-



Ogpacusu inypuszam y Pesepsaitiy duocgepe ,,Jonuja-Citiygenuya”

Manndecranyja CIopTCKOT KapakTepa, Koja MOCTeIHIX
rofyHa pyuBjiadu cse Behy naxmy, je ,Golija Trail” y xojoj
Y4eCTBYjy JbyOUTe/bY TPKa U MIPUPOJIE U3 PasININTHX Jie-
nosa Cpouje (Trka.rs, 2025). 360r npaBHe IpoLenype Hije
I0Yeo ca pajioM peanusoBanu nuHdo-meHTap Ha OpBpahe-
HNMIM, INTO Takobe oTexxaBa crpoBoheme IpoMoruje
samTrheHor oApyYja Ha afieKBaTaH HadMH.

ITocernorny u /pyburersn Tonuje, OBy ITaHMHY BOTe U
360T TOCTOITPYMMCTBA IOKATHOT CTAHOBHMIITBA KOje je yBeK
CIIPEMHO J1a YTOCTH, CadeKa U MICTIPATH CBAKOT CITYYajHOT MV
HaMepHor nponasHuka (boposuhanny, 2024). Kpos pasro-
BOp ca TypucTyMa Ha lonuju, 3ama’keHo je Ja TOTOBO CBU
MCTHYY KBaTUTET HoMahyx IIponsBozia Koju ce TIpuIipemMajy
Ha TpaJMIMOHAIaH HauyH. MleyHe ITpoN3Boie TIONYT Cupa
¥ KajMaKa, 11leMOBa, JajeBa 1 loMahe paxnje BehwHa Typrcra
HabaB/ba 3a coricTBeHe noTpebe. Hajsehu 6poj momahmHcTa-
Ba JIMa CBOje CTajIHe KYTIIie, au je TIPOM3BOfEa U Ipofaja
momahwx pousBozia Koy BehnHe ¥ fjabe cBefieHa Ha MVHM-
myM. CymrtyHa mpo6eMa JIeKH Y HETIoCTojamy objeKara 3a
npoypajy u mwiacMal jgomahux npoussopa (boposuhanus,
2024). PasroBopu ca crapoceneorma [onmje oTKprBajy aa je
TOKOM JipyTe IIO/IOBMHE JiBajieceTor Beka Ha Jonmmju mocroja-
710 HEKONMKO 3eM/bOPATHMUKNX 3afipyra Koje Cy CITyXKume
3a oTKyn pomahux momssopa. JlaHac Ha ILieoM MOApYydjy
PesepBara 6uocdepe ,,Jomuja-Crynenniia” He IOCTOjU HM
jemHa oypoTIpUBpeHa 3afpyra. Ha Behum mospmmaama, of
TOJbOTIPUBPENHNX KYNTYpa y3Tajajy ce KpOMIMP ¥ MaIyHa.
Kaxo mcTude CTaHOBHUINTBO, MaKO je ITACMAaH OBUX IIPO-
u3Bofla oMoryheH, Ce30HCKe OCIIaIje LieHa HEMOBOBHO
YTUJy Ha HacTaBaK IIPOM3BOJIbE Y MCTOM 1u BeheM o6mmy.

CraBOoBU TOKa/THMX 3ajeJHULIA O TYPUCTIYKO]
memaTHocTH y PesepBaty 6mocdepe ,,Tonmja-
Crynenuia”

Pa3Boj TypusMa 3acHuBa ce Ha O9YBaHO] NPUPOAN U
JKMBOTHO] CPEJIMHI, 1A jé OCHOBHM LW/b OBE JIETATHOCTH
Ja CTMMy/Iulle aKTUBHOCTM Ha IeHOM yHampebemy u
ouyBamy. Kako caMm pasBoj Typmsma 4ecTO 3aHeMapyje
OBaj OJHOC U KOHIIEHTPMIIE Ce Ha TPEHYTHY JOOUT, M3-
OCTaB/bajyhu JyropodyHy ONpP>KMBOCT, BeOMa je Ba’KHO
YK/BYUYUTH JIOKAJTHO CTAHOBHUIITBO Y IPOIieC yIIpaB/bamba
pecypcuma, jep je OHO 3a CBe pecypce Be3aHO ersyCTeH-
LVjaJIHUM U INYHUM uHTepecuma (Jumutposcky, 2013).
OpnpxyBM TypusaM je Iapagurma koja ce ¢oxycupa Ha
JIOKaJIHO CTAaHOBHUIITBO, I BUXOBO yuemihe je TeMeb 3a
pasBoj ogp>XXMBUX BMUHOBa TypusMa. CTaBoBU U NOTpede
JIOKa/IHMX 33jeHMI]A CACTaBHM Cy JleO IUIAaHNUpama, jep
YK/bY4eHOCT CTAaHOBHMKA UTPa Ba)KHY YJIOTY y IIpOLECY
pasBoja typusma (O6paposuh, 2021). JenuHo ce oBax-
BUM IPUCTYIOM MOTY 3aJJOBO/BUTH IIOTpebe JOKaTHUX
3ajefHNUIIA, YK/bY4yjyhu 3alITUTY HUXOBOTr IPUPOTHOT U
KYJITYPHOT OKpy>Kema. CTpaTernja JIOKaJHOT pasBoja je,
CTOra, HEONXOfIHA, NMOCeOHO y HEJOBO/BHO pPas3BUjeHUM
3em/pama 1 noppyyjuma (Kilipiris, 2005).

Vlcnutatyu cTaBoBe 1 epIieniiyje T0KaTHMX 3ajeHNIIA
BEOMa je BPEeJIHO, jep Cy TO ,,BaXHM acleKTV IIaHMparmba
U TO/UTYKE YCIIEIIHOT pasBoja, MapKeTHHTa M paja Io-
crojehux n 6ynyhux mporpama u mpojekara y Typusmy’

ing attention in recent years is the “Golija Trail”, in which
running and nature enthusiasts from various parts of Ser-
bia participate (Trka.rs, 2025). Due to legal procedures,
the planned information centre at Odvracenica has not
yet become operational, which also makes it difficult to
promote the protected area in a proper way.

Visitors and lovers of Golija prefer this mountain for
the hospitality of its local population, who are always
ready to welcome and see off every casual or intentional
passer-by (boposuhannn, 2024). In conversations with
tourists on Golija, it has been observed that almost all
of them point to the quality of the local products, which
are prepared in a traditional way. Most tourists purchase
dairy products such as cheese and clotted cream, jams,
herbal teas, and homemade rakija for their own consump-
tion. The majority of households have their own regu-
lar customers, but for most, the production and sale of
homemade products is still kept to a minimum. The crux
of the problem lies in the lack of facilities for the sale and
distribution of local homemade products (boposnhanus,
2024). Conversations with the people whose ancestors
had lived on Golija ever since reveal that during the sec-
ond half of the twentieth century, there were several agri-
cultural cooperatives on Golija which served to purchase
local products. Today, there is not a single agricultural
cooperative in the entire “Golija-Studenica” Biosphere
Reserve. On the rather large plots of land, potatoes and
raspberries are grown. As the local population points
out, although a market for these products exists, seasonal
price fluctuations adversely affect the continuation of
production at the same or a greater scale.

The views of local communities on tourism in the
“Golija-Studenica” Biosphere Reserve

Tourism development is based on a conserved natural
environment, so the primary aim of this field is to stimulate
conservational and development-related activities. As the
development of tourism often neglects this relationship and
concentrates on immediate profit, disregarding long-term
sustainability, it is very important to involve the local popu-
lation in the resource management process, as they are con-
nected to all resources by existential and personal interests.
(Oummrposcku, 2013). Sustainable tourism is a paradigm
that focuses on the local population, and their participation
is the foundation for the development of sustainable forms
of tourism. The views and needs of local communities are
an integral part of planning, as the involvement of residents
plays an important role in the tourism development process
(O6pagmosuh, 2021). Only with such an approach can the
needs of local communities be met, including the protection
of their natural and cultural environment. A local develop-
ment strategy is, therefore, necessary, especially in underde-
veloped countries and areas (Kilipiris, 2005).

Examining the attitudes and perceptions of local com-
munities is highly valuable, as they are “important aspects
of the planning and policy for the successful development,
marketing, and operation of existing and future tourism
programmes and projects” (O6pagosuh, 2021). As part of
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(O6papmosuh, 2021). ¥V oxBUpy MacTep CTymuje ,3Hauaj
JIOKQ/IHKX 3ajefHNL}a ¥ OXPXXMBOM yIIpaB/bamy Ilapkom
npupope ,lonmmja” (boposuhanmy, 2024), Ha urame ,,Ka-
kae eug wypusma imipeda ga Syge saciyimen y Ilapky
upupoge ,,Ionuja”?” oko 71% ucHUTaHUKA CTyAMje cMaTpa
fla je CeOCKM TypM3aM HajIOKe/bHUjU OOMMK TypUCTIYKE
Ie/laTHOCTY 3a 0Baj Kpaj (Crmka 3).

71,22%

the master’s thesis delivered in a study “The Importance of
Local Communities in the Sustainable Management of the
Golija Nature Park” (bBoposuhanusn, 2024), when asked
What type of tourism should be promoted in the Nature Park
“Golija”?, approximately 71% of the study's respondents
considered rural tourism to be the most desirable form of
tourism activity for this area (Figure 3).

ceocku Typusam / Village tourism

CEOCKM TYpM3am Y KOMBHUHaLM]K
ca xotenuma / Village tourism
including hotel accommodation

= xoTenu u motenu / Hotels and

motels

= octano / Other

= fes ogroeopa/ Unanswered

Cruka 3. PesynraTu aHkeTe Ha nuTame ,,Kakas Buj Typusma Tpeba fa 6yne sactymbet Ha nonpydjy ITI1 ,,Tommja”?”

Figure 3. Results of the survey’s question What type of tourism should be promoted in the Nature Park “Golija”?

Taxobe, KaxKo je 3aakeHO Ha TepeHY, Off aHKETUPAHUX
pomahyHCTaBa CBa YeTHMPHU Cefa, CaMo CY Y je[JHOM YOUeH!
3auely ceockor Typusma. OBaKkBO CTame Ha TEPEHY jaCHO
yKasyje [ia je OIpelle/lbeHOCT CTAHOBHMILTBA 3a OaB/berbe
TYPUCTUIKOM p,'enaTHomhy y BehI/IHI/I Ccema ” mab€ MUHI-
manHa. Ha nurame: ,,/Ja i Sucitie senenu ga capahyjeitie ca
OCTHANUM 3AUHTHEPECOBAHUM CIIPAHAMA, Kako Su goiipuHe-
7y paseojy inaxune?” oko 75% MCIUTAHUKA Ce U3jaCHIIO
ozrosopom ,,[Ja” (Cnuxa 4), mrro je Bpefan u oxpabpyjyhu
nozarak 3a 6ynyhe passojHe mepcreKTiBe FOIMjCKOT Kpaja.

In addition, as observed in the field, of the surveyed
households across all four villages, only one showed the be-
ginnings of rural tourism. This situation clearly indicates
that the population’s willingness to engage in tourism in
most villages remains minimal. When asked, “Would you
like to cooperate with other stakeholders to contribute to the
development of the mountain?”, around 75% of respond-
ents answered “Yes” (Figure 4), which was a valuable and
encouraging information for the future development pros-
pects of the Golija region.

m [leguhn / Devici  ® Jajuhn / Dajici

= YeuuHa / Cedina

Buonuua / Vionica

Cnuxka 4. PesynTatu aHKeTe KOjU Ce OfHOCE Ha IUTabe: »,[la /i 6ucTe xenmenu fa capabyjete ca 0CTantuM 3alHTEPECOBAHNIM CTPaHaMa, KaKo 61cTe

HONpUHeNN pa3Bojy wianune?” (oxrosop: [la.)

Figure 4. Affirmative responses to Would you like to cooperate with other stakeholders to contribute to the development of the mountain?
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Sustainable tourism in the “Golija-Studenica” Biosphere Reserve

Op ucnmranmka Koju 6u ce 6aBwI TypusMoM Hajsehu
6poj BUX MOHyAuo 6u Typuctuma pomahe mpomssope
55,39%, pykorBopuHe 6u monypmmo 18,7%, Bobeme Ty-
pucTrykux typa 33,81%, MoryhHoCT yyecTBOBama y ce-
OCKVM TIocroBuMa 27,33%. Meby cBuM mcnmrannmyma
10,79% 6m mmonyamMI0 caMo cMernTaj. IlosuTrBan mogaTak
je ma 6u yax 43,16% McCIUTAaHUKA IIOHYAMUIO CMEIITaj U
xpany Typuctuma (Cnuka 5).

Of the respondents who would be involved in tourism,
the largest number of them would offer domestic products
to tourists (55.39%), handicrafts (18.7%), tour guiding
(33.81%), and the opportunity to participate in rural activ-
ities (27.33%). Among all respondents, 10.79% would offer
accommodation only. A positive finding is that as many as
43.16% of respondents would offer tourists both accom-
modation and food (Figure 5).

60
50
40
30
20
10 I
0
Camo cmewTaj/ CmewTaj v xpaHa Nomahe PykoTBopuHe / O6unacke YyecTBOBatbe y
Accommodation / npoussoge / Handicrafts nokanureta / CEOCKUM
only Accommodation  Homemade Sightseeing nociaosuma /
including meals products Tourists involved
in household
activities

Cnuka 5. PesynTaTi aHKeTe KOji Ce OJIHOCe Ha IUTambe: »,Jla ce 6aBuTe TYpusMOM, 1ITa 61CTe HOHYAUIN TypucTuMa?”

Figure 5. Results of the survey’s question If you worked in tourism, what would you offer tourists?

JlokanHe 3ajegHUIlE, KAO HOCHOLM KYATYPHOT UJIEH-
TUTeTa Ipefiea, HajoobU Cy [eTeKTOPYU NPUPORHUX U
KY/ITYpHUX BPeJHOCTH KOje Cy ca acIleKTa 3allTUTe, alu
npomolyje 3amtheHoOr Moppyyja, 13y3eTHO BpenHe. Tpe-
HYTHO, BeoMa Manu 6poj >xuteba [onuje pasyme craryc u
3Ha4aj II0CTojama pesepBara 6ruocdepe, anu BehuHa cMma-
Tpa ia IPUPOLHe pecypce Tpeba 0uyBaTH U IIPOMOBIUCATH.
Y macrep pajny ,,3Hauaj TOKaTHUX 3ajeflHNLA ¥ O P>KIUBOM
ynpaspawy Ilapkom npupope ,lonnja” (boposuhanus,
2024) noxajHe 3ajefHULIe y YeTUPU CIIOMEHYTa Cefla MC-
tnay cnegehe noxanurere: 1) jesepa: [Hajuhko jesepo,
Komannnosa jesepa, Hebecka cysa; 2) cioMeHMIM Kyi-
type: maHactupu Crygenuna, Ipagan u IIpugsopuia;
3) Boponanu V3ybpe; 4) BpxoBu: JaHKoB KaMeH, Llpery-
pHUK; 5) Onspahennia; 6) Jajuhko 6pro; 7) Buguko-
Bal ,CpHa Ha V3ybpu”; 8) ocrane BpefHOCTU: IIyMe,
u3BOpH, peke, Komube u gomahuucrsa (Cnuka 1). Heomn-
XOJHO je HAIIOMEHYTH fia CBaKJ) CTAHOBHUK IIpe HaBobhema
610 KOT JIOKa/mUTeTa UCTHYe Aa je 1ena [onmja nemna, om-
ucyjyhu To Kpos peun ,Ha céaky ClpaHy kag ce okpeHeu
suguw netioty”.

Tymauehn noxanurere Koje J0KanHa 3ajeSHNLA UCTU-
Ye Kao BpefHe ¥ TYPUCTUYKYU aTPaKTUBHE, 3alla’KEHO je
ma ce BehyHa T0KamuTeTa MIPUPOFHNUX BPELHOCTI HaIasy
y peXXuMmuMa 3amrtute | cTerneHa, OfHOCHO Y OKBUPY OC-
HOBHe 30He 3amtuhenor nogpyyja. OBakaB opfabup m1o-
Ka/juTeTa Hyje HMMAIo HeoOuYaH, jep Cy OHU 360T CBOje

Local communities, as the bearers of the area’s cultural
identity, are the best detectors of the natural and cultural
values that are extremely valuable in the sense of conserva-
tion and promotion of the protected area. Currently, only a
few inhabitants of Golija understand the status and impor-
tance of a biosphere reserve, but the majority believe that
natural resources should be conserved and promoted. In
the master’s thesis “The Importance of Local Communities
in the Sustainable Management of the Golija Nature ParkX
(boposnhanns, 2024), local communities in the four
aforementioned villages pointed to the following locali-
ties: 1) Lakes: Dajicko Lake, Ko$aninova Lakes, Nebeska
Suza; 2) Cultural monuments: the monasteries of Studen-
ica, Gradac and Pridvorica; 3) Izubra waterfalls; 4) Peaks:
Jankov Kamen, Crepuljnik; 5) Odvracenica; 6) Dajicko
Brdo; 7) “Srna na Izubri” viewpoint; 8) other values: for-
ests, springs, rivers, huts and households (Figure 1). It is
necessary to note that each resident, before mentioning
any particular site, emphasised that the whole of Golija is
beautiful, describing it with the words, “in every direction
you turn, you see beauty”.

Interpreting the sites highlighted by the local commu-
nity as valuable and tourist-attractive, it has been noted that
the majority of sites of natural value are located within the
protection regime I, i.e. within the core zone of the protected
area. This selection of sites is by no means unusual, as they
have always been the most visited within the biosphere re-
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JIeTIoTe ¥ OYYBaHOCTU OfyBeK O6vmu Hajnocehenujn yHy-
Tap peseppara 6uocdepe. o cama, Ha Behunn criomeny-
THX JIOKalUTeTa HeMa Tparosa pAerpajaiuje IpocTopa,
U3y3eB OTIIafla KOjI je TEeIIKO yKIOHUTH 300r HeToCTaTKa
KOMYHaJIHe OIIpeM/beHOCTI. Pajiu 1m1T0 60/be 04yBaHOCTH
nokamureTa y 6ynyheM mepuopy moXke/bHO je Tabnama u
Ha3HaKama ucrahyu BaXHOCT JIOKaIMTeTa Ca CTAHOBUINTA
3allTUTe IPUPOJE, Y3 jaCHO HaBoDerbe CMepHNIIa O IpaBl-
NMMa TIOHAIIaba Y TAKBOM IIPOCTOPY.

OVICKYCUJA

ITpumepu mo6pe mpaxkce

Y ncrounom neny nenrpanae EBpone nocroju TeHyjeH-
I[Mja IIOBe3NBama IOHY/ie eKOTypM3Ma ca pe3epBaTuMa
6uocdepe (Stojanovic, 2011). Cena y Yemkom pesepsa-
Ty 6mocdepe ,TpebeHcKO” cyouaBajy ce ca MAEHTUIHNM
npobnemnma Pesepsara 6uocdepe ,Tommja-Crynennra”,
IIOITy T: HECTAHKA TPAJVIMOHATHE IPOU3BO/Ibe, CMAbeha
6poja cTaHOBHIKA, ToBeharbe yena CTapor CTAHOBHUIIIT-
Ba, Omajlalba KBajuTeTa Yy jaBHMM yCTaHOBaMa. JIsma3
73 OBAKBE CI/ITyaIH/Ije TpaXxe y IIPpMMEHN CMEpHNIIA Me-
HalIMEHT IUIaHa KOji, U3Mehy ocTasor, 3axTeBa IIpe3eH-
TallMjy KyITypHe OallTMHe KPO3 IIPOMOLM)Y TpafuIo-
Ha/IHMX PYKOTBOPMHA 1 pypasnor Typusma y peruju. On
CyceHUX 3eMaba M3[Baja ce byrapcka koja mpuctyn
€KOTypU3Ma TPeTHpa He3aBVCHO Off MACOBHOT Typu3Ma.
PasBojun mporec ekoTypmsMa, Koju yKIbydyje JIOKalHe
3ajelHUIIe U HeB/IaiMHe OpTraHm3alyje, JoOuo je IOogpIIKy
HEeKO/IMKO MUHICTapCTaBa, Te je capajiba Ha II0Be3NBaby
JIOKa/IHOT ¥ HAI[MOHA/IHOT IIOACTaKIa OCHMBAaIbe HOBE
pajHe rpyrie 3a ekoTypusam. Kako 6u ce ogp>KuBM BUJOBI
TypU3Ma pasBujanu jour epukacHmje, MoKpeHyT je Harmo-
HayHM POPYM 3a eKOTYpuU3aM, KOjU yK/bydyje MHOr00poj-
Ha MebhyHapopHa Tena u excrepre (Stojanovic, 2011).

Craryc pesepsara 61mocdepe 0KamHe 3ajefuLie y ro-
MUjCKMM CelMMa MOTY fla KOPJCTe Kao 6eHeduT, moce6HO
3a peK/IaMy 1 IUTaCMaH y TYPUCTUYKE CBpXe. Y pe3epBary
6uocgepe ,,Pfilzerwald — Vosges du Nord”, xoju ce Hamasu
Ha rpanuiyu @panuycke u Hemauke, mocroju koMopa Koja
CBUM CBOjUM YTaHOBMMA JOJie/byj€ Ha3UB ,IIpUjaTe/bU pe-
3epBara 6uocdepe”, YKOMMKO 3ai0Bo/be ofipehene kpute-
pujyme. Y cepu TypusMa KpUTEpUjyMu ce OfHOCE Ha Ofp-
SKIBO TOCTOIIPUMCTBO 1 OLPXKUBO KOpuIhere MpUpOTHIX
pecypca, a MpoM3BOJY KOje IIackpajy Ha TPXKUIITE MMajy
3HaTHO 00/by mpoasHoct (Gvozdenovic i sar., 2014).

Crouapcka JIefaTocT Kpo3 UCTOpHjy uMa Hajsehm yTu-
I1aj Ha pa3Boj nogpyyja. Karyncke xomnbe, koje cy crapoce-
JieoLyl KOPUCTIWIN 3a OOpaBaK U UyBarbe CTOKE Y IUIAHIHIY
TOKOM JIeTIMX Mecelln, Majm 6poj /byau mocehyje u ogpoka-
Ba. Bermka mnanuna y ClioBeHMju je KaTyHCKe Koymbe yic-
KOPHUCTH/IA Y TYPUCTIUKe cBpXe. [laHac /byu MOry /ja Ipe-
Hohe y mwuMa, mpo6ajy MIedHe IIPOUSBOJE U Pa3roBapajy
ca cTapocefieollMMa IJIaHMHe. 3allTUTA IIPUPOJIE je IPHOo-
pUTeTHa, T1a Cy CBU BUAOBYU BaH#amsma 3abpamenu (I feel
Slovenia, 2024). Kopnheme npeTxogHo HaBeeHNUX UCKYC-
TaBa Ha npuMepy lonmje JompuHeno 6u jadamy OFpPXKIBOT
TypU3Ma y3 OUyBame KY/ITYPHOT MeHTUTETa IIpefiena.

serve due to their beauty and state of conservation. To date,
there have been no signs of spatial degradation at most of
the aforementioned sites, with the exception of litter, which
is difficult to remove due to a lack of communal means. For
the sake of better conservation of the sites in the future, it is
advisable to highlight their importance from a nature con-
servation perspective with signs and notices, clearly stating
guidelines on rules of conduct in such an area.

DISCUSSION

Examples of good practice

In the eastern part of Central Europe, there is a tendency
to link ecotourism offer with biosphere reserves (Stojanovic,
2011). The villages in the Czech Biosphere Reserve “Treben-
sko” face identical problems to those of the Biosphere Reserve
“Golija-Studenica’, such as: the extinction of traditional pro-
duction, a reduction in the number of inhabitants, an increase
in the proportion of the elderly population, and a decline in
the quality of public institutions. The way out of this situa-
tion is sought in the implementation of the management plan
guidelines, which, among other things, requires the presen-
tation of cultural heritage through the promotion of tradi-
tional handicrafts and rural tourism in the region. Among
the neighbouring countries, Bulgaria stands out, as it treats
ecotourism independently of mass tourism. The develop-
ment of ecotourism, which involves local communities and
non-governmental organisations, has received support from
several ministries, and the collaboration to link the local and
national levels has prompted the establishment of a new task
group for ecotourism. In order to enable sustainable forms of
tourism to develop even more efficiently, the National Forum
for Ecotourism was formed, which includes numerous inter-
national bodies and experts (Stojanovic, 2011).

The status of a biosphere reserve can be used by the lo-
cal communities in the villages of Golija as a benefit, par-
ticularly for advertising and distribution for tourism pur-
poses. In the “Pfilzerwald - Vosges du Nord” Biosphere
Reserve, which is located on the border between France
and Germany, there is a chamber that awards all its mem-
bers the title “Friends of the Biosphere Reserve”, provided
they meet certain criteria. In the tourism sector, the criteria
relate to sustainable hospitality and the sustainable use of
natural resources, and the products they market have sig-
nificantly better marketability (Gvozdenovic et al., 2014).

Historically, livestock farming has had the greatest im-
pact on the development of the area. The summer shepherd
settlements in the form of huts and cottages (Serb. katun),
which were used by the local population to stay and keep
their livestock in the mountains during the summer months,
are visited and maintained by only a few. The Velika Planina
Mountain in Slovenia has utilised this type of hut for tourist
purposes. Today, people can stay overnight in them, try dairy
products and talk to the mountains locals. Nature conserva-
tion is a priority, and all forms of vandalism are prohibited
(I feel Slovenia, 2024). Applying the aforementioned experi-
ences to Golija would contribute to strengthening sustainable
tourism whilst preserving the cultural identity of the area.



Ogpacusu inypuszam y Pesepsaitiy duocgepe ,,Jonuja-Citiygenuya”

3AK/bYYAK

OmnuTy 3aK/by4ak je fa Cy OfPKMBY BUIOBY TypU3Ma
y Pesepsary 6uocdepe ,Jomija-Cryanennna” u gampe He-
IIOBO/BHO 3aCTYIUbeHU, C 003MPOM Ja je pa3Boj CeOCKOT
TypU3Ma y CBMM MeCTIMa, 13y3eB cena PynHo, 1 jame He-
IpMMeTaH ¥ TOTOBO Herocrojehn. MuHMMAa/HO ynarame
y uHPPACTPYKTYPHHU Pa3Boj IIaHMHe, rpompaheHo Ha-
I7IMM IIOPACTOM eMUTpalMja y MPOIIJIOCTH, HETAaTUBHO je
YTHILA/IO Ha OIIpe/ie/beHOCT XKUTesba [ia ce 6aBe TYPU3MOM.
ITocnensyx TofyHa IOTPaXKba pacTe, Te je Hajsehu 6poj
TypuCTa U moceTmnana lonuje CKOHIIEHTPMCAH Ha Crie-
nehum noxarnujama: Ogspahennua, Tajuhu u Pynso.

JlokanuTeTy Ha KOjiMa je JieTeKTOBaHa OecrpaBHa
rpajima, yKbydyjyhu n Typuctuyuko Hacerse Opspahenn-
11a, MOpajy MaTy jaCHO pa3BMjeHe CTPaTeruje pa3spoja Ty-
pusMa, nporipaheHe off cTpaHe HaJIKHUX MHCTUTYILNja,
KaKo 61 ce nsberna fgerpagaryja IpUPOFHOT OKPY>Kerba 1t
IIPOMEHA UJEHTUTEeTa CaMor npefiena. Ha 1emoxymnHoj Te-
purtopuju Pesepsara 6nocdepe ,lonuja-Crymnennma” He-
OIIXOJIHA je capafiiba ca JOKaJTHMUM 3ajeJHuIaMa ¥ PasBoj
3ajef{HIUIKe CTpaTeruje OfpXXMUBOr Typrusma y 6ynyhuoctn.
Kpearopu Typuctuike IOMMTUKe, YIpaBbauy 3amrihe-
HIX MIOfiPydja ¥ TYPUCTUYKe OpraHn3arje Tpeda fa oMo-
ryhe cranoBHMIMMA IprCTyn MHpOpMalujama u yuenthe
Y ZOHOLICY Of/TyKa.

IIpe dopmupamwa mpBOOUTHE CTpaTeruje 3a passoj
TypuaMa yHyTap pesepBara Omocgepe, HEOIXOZHO je
IIOCBETUTY [aXKIbY KOHTMHYUPAHOj eyKalMjii TOKaTHUX
3ajemuniia. JlomaTHa casHama y 06/1acT 3aLITHUTE )KUBOT-
He CpefiiHe, OP>KUBOT Pa3Boja, OAPXKUBOT TypM3Ma MOTY
CaMO IIOCHELIUTM DPa3BOj U peanmsalujy cTpareruje y
npakcy. Behuna craHoBHMKa cIO3Haje 1 ocyhyje orpanu-
Jera Koja nM Hamehe xuBoT y saurrnheHom mogpyjy, ok
Mayu 6poj mux kopuctn 6eHedure noppydja. Odexyje ce
Zia 6y HOBa ca3Hamba Kpo3 IpMKa3 IpyMepa fobpe mpakce
usHegpwiIa HoBe upeje meby craHoBHmmTBOM. [omaTHa
nomoh jecre Bemuku 6poj KOHKypca ¥ Iporpama y 06-
JIACTU TYPM3Ma M PYPasHOT IIpey3eTHUIITBA, KOjU IIOf-
CTHUYY /byJe U IIOMa)Ky MM IIPY peai3aliyjy COICTBEHNX
uneja. Y ciydajy pasBoja OIpXKMBOT Typu3Ma, 6aB/berbe
TpPaJMIMOHATHNM [e/IaTHOCTIIMA IIOIY T TO/bOIIPUBPETie I
CTOYApCTBa, HIje CMeTHa, Beh MoryhHoCT f1a ce cBaka of
IeNaTHOCTU CUMOMOTUYKY pasBHja.

Hajseha npetma 3a Pesepsar 6uocdepe ,,[onuja — Cry-
nenuia” je ry6pere nocrojehux memorpadckux pecypca
U ralerme MHOTOOPOjHIX HACEOOMHCKIX LIeINHA, MITO 611
Ce HEeraTMBHO OJpPA3NIO Ha Pa3BOj ONPKMBOT TypU3Ma.
Hacympor Tome, npensubeHa usrpajma HOBOT ayTOIyTa
koju nosesyje Cp6ujy u Lpuy fopy moxxe npusyhu Benu-
K11 6pOj TOCeTMIIALA, IITO je IPEIHOCT, A/l Yje/{HO U OIlac-
HOCT 3a pasBoj ofpxuBor Typusma. Ja 6u moryhu mpu-
THUCILY OVM/IU CBEfIeH) Ha MMHMMYM, HEOIIXOJHO je Jja CBa
IPOCTOPHO IUTAHCKA JOKYMeHTaruja Oyne yckmabena u
IIPEBACXO/IHO OPUjeHTIICaHa Ha OIP>KMBY Pa3Boj OAPyYja
U merose Impe okonuue. IToTpe6HO je IpaBOBpeMEHO
dopmymucary Mepe IONylalOHe IOIMUTHKe, Koje Ou
ybnaxxmie HemoBo/bHe HeMorpadcke Tpenmose. Taxobe,
Kajla je ped O YIPaB/bayKMM aKTMBHOCTMMA U PasBOjy

CONCLUSION

The general conclusion is that sustainable forms of
tourism in the “Golija-Studenica” Biosphere Reserve are
still underrepresented, given that the development of rural
tourism in all places, with the exception of the village of
Rudno, remains negligible and almost non-existent. Mini-
mal investment in the mountain’s infrastructural develop-
ment, coupled with a sharp rise in emigration in the past,
has negatively affected the local population’s commitment to
tourism. In recent years, demand has been growing, and the
majority of tourists and visitors to Golija are concentrated
in the following locations: Odvracenica, Daji¢i and Rudno.

Localities where unauthorised construction has been
detected, including the Odvracenica tourist settlement,
must have clearly developed tourism strategies, supported
by the relevant authorities, in order to avoid the degrada-
tion of the natural environment and a change in the iden-
tity of the landscape itself. Across the entire territory of the
“Golija-Studenica” Biosphere Reserve, cooperation with
local communities and the development of a joint strategy
for sustainable tourism is essential in the future. Tourism
policymakers, protected area managers and tourism or-
ganisations should enable residents the access to informa-
tion and participation in the decision-making.

Prior to formulating an initial strategy for tourism de-
velopment within the biosphere reserve, it is essential to
focus on the continuous education of local communities.
Additional knowledge in the fields of environmental pro-
tection, sustainable development, and sustainable tourism
can only enhance the development and implementation
of the strategy in practice. Most residents perceive and re-
sent the limitations that life in a protected area imposes
on them, while a small number of them benefit from the
area. It is expected that new insights, through the presenta-
tion of examples of good practice, will generate new ideas
among the population. Additional support comes in the
form of numerous competitions and programmes in the
field of tourism and rural entrepreneurship, which encour-
age people and help them to realise their own ideas. In the
case of developing sustainable tourism, engaging in tradi-
tional activities such as agriculture and livestock farming
is not a hindrance, but an opportunity for each of these
activities to develop symbiotically.

The greatest threat to the “Golija-Studenica” Biosphere
Reserve is the loss of existing demographic resources and
the closure of numerous settlement units, which would
have a negative impact on the development of sustainable
tourism. On the other hand, the planned construction of a
new highway linking Serbia and Montenegro could attract
a large number of visitors, which is both an opportunity
and a threat to the development of sustainable tourism. To
minimise potential pressures, it is essential that all spatial
planning documentation is aligned and, above all, focused
on the sustainable development of the area and its wider
surroundings. There is a need to formulate population
policy measures in a timely manner to mitigate adverse
demographic trends. Furthermore, when it comes to man-
agement activities and the development of further strate-




Teodora Boroviéanin

Ja/bUX CTpareruja, BeIUKU IpoOeM je TepUTOpMjanHa
OopraHmusanyja ApyLUITBEHO — IOMUTUYKUX 3ajefHNIIIA: OK-
pyra, pernoHa n onmTrHa. Ilofena Ha 1meT oNIITHHA, YUK
cy nepudepHu fe/I0BY HETOBO/BHO PasBUjeHH, YTULIANA je
Ha pasfiBajame ¥ IpUBPENHO 3aocTajame Ilapka mpupogne
»lonmja”. CXOgHO TOMe, HaJl/IOKHU OpPTaH) Jp>KaBHE YII-
paBe Mopajy paguTy Ha 60/b0j ¥ y4ecTanjoj capajmsi ca
yIpaBjbadeM U OCTalUM MHTepecHUM rpynama. Iloceban
aKIleHaT ce CTaBj/ba Ha JIOKaJHE 3ajefiHuIIe, Koje Hajoormbe
oIakajy cBe IpOMeHe YHyTap pesepBara.

Opnp>xmBu TypusaM Ipy>ka MOryhHocT 3a pas3Boj pe-
Kpealjyje, LIITO je HaBefeHU Lyb 3a BehuHy 3amruhennx
HOApydja, a ¥ MPUIINKa 3a eKOJIOIKo obpasoBame. OTBa-
pameM HOBUX PaJHUX MecTa y cpepu TypUCTUYKe U YTOc-
THUTE/bCKE JIENTATHOCTH Ojadasa 0¥ ce JOKalHa IPUBpENa,
yyMe Ou mepudepHM PerMoHU OMIM Marbe U30JIOBaHM.
Opnp>xmBu TypusaM, Takobhe, je CyIpOTHOCT IPEKOMEPHO]
yp6aHusanmju 1 U3rpajmby HoBe U LITeTHe NHPPACTPYK-
Type (momyT cku-midToBa).

3aK/byqHO Ca CBMM IIPETXOJHO CIIOMEHYTHUM, M3paja
CTpaTellKM BayKHUX JOKyMeHaTa 3a nozipydje fonuje mopa
O6UTY 3aCHOBaHA Ha TEM/BHOM VICTPaXXVBAIby U Capajiiby
Ca JIOKa/IHMM CTaHOBHUIITBOM. OBaj KOpaK je HeONXO[aH
U TIpeCyZaH 3a CBe IPAaKTUYHE aKTUBHOCTH U CIIPeYaBatbe
KOH(IMKTa Ha TepeHy. JeAMHO ce OBAKBMM IIPUCTYIIOM
MoXke 06e30eIuTy pa3Boj moppydyja ycknahen ca Havemu-
Ma OfIpXKVBOT Kopultherwa pecypca U 3aliTUTe IpUPOJE.
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Yuusepsuineini y Hosom Cagy, IIpupogro-matiematiuuxu daxyniteid,
JHenapiaman 3a Suonoiujy u exonoiujy, IIpo@yuiu Jladopaiiopuja,

Tpi Jocuinieja Odpagosuha 2, 21000 Hosu Cag, Cpduja

Momnorpadcka my6nukarmuja mog HasuBoM ,[Ipupyumuk
3a imusape” peno je Mimabhux ayTopa Koju Cy IPeTeXHO
61o03u (HOKTOpPM OMONOMIKMX Hayka, mpod. Omonoruje
U UL OMOJIO3M), Ka0 M ayTopa U3 CPOFHUX OOIacTH
(mompompuBpefe), Iy YeMy Cy CBU JYTOTOAMIIELY ITAHOBI
I/BUBAPCKUX JpyliTaBa mmpoM Cpbuje, y OKBUPY KOjUX CY
aKTUBHM yYECHULIM TEPEHCKMX U e[yKaTUBHUX Pa/IIOHMIIA.
OBoM MoOHOrpaduUjoM je IPBU IIyT IPeICTaB/beH CTPyYaH,
amy M OHINTE IIONy/lapaH TEKCT HaMeHeH I/bUBapuUMa
KOju ce JJaHac cBe Bulle, Kako y EBponu tako 1 y Cpouju,
Hpero3Hajy y rpahaHckuM HaydHMM MCTpaKMBambuMa I
UCTpaXXUBamMMa y obmactu 6mopysepsutera. Crora je
HEOIIXOHO 06e36eq1TI KBa/IUTETHE U3BOPE eAyKATUBHUX
MaTepyjaja 3a Jja/by efyKaljy Xo0McTa KOju Cy 4ecTo
YK/by4eHM y aMaTePCKO CaKyI/bake I/bMBA U TEPEHCKa
UCTpaXMBama, Kako Om mm ce omoryhmo mpucryn
3HABVMa U3 06/IaCTY MUKOJIOTHje — Hayke O IbMBaMa U
HOJCTAaK/IO HJMXOBO KOHTUHYMPAHO ydelrhe y TepeHCKMM
UCTPaXMBakbUMa M AKTUBHOCTMMA 3aLITUTE IIPUPOJE.
IToce6HO je 3HaYajHO NOITIaB/be O IPUHIMIINMA CAKYIbatba
I/bMBa Ha TePeHy, KOje IPy>Ka CMEPHMIE 33 OfI'OBOPHO
U OOPXKXMBO CaKyIUbalbe M3 HPUPOJIE, KAKO Ce TOKOM
CaMOCTa/THVX IJbMBAPCKVX TePEHCKIX UCTPAXKIMBatba He O1
yrposua IIpUpoJHa HOIly/lallija [/bUBa yC/e IpeKoMepHe
eKCIUIoaTalyje jeCTMBMX BPCTa, Kao ¥ QparMeHraije u
fleBacTalllje bUXOBUX IPUPOJHMX CTAHUIITA.

ITopen Tora, 60/be IMO3HABalbe OTPOBHOCTU M JIEKO-
BUTOCTH BPCTa MOXKE 3HAYajHO [ja IOMOTHE pa3yMeBaiby

Mpwikas / Professional article (review)

HANDBOOK FOR MUSHROOM
ENTHUSIASTS

Maja Karaman
maja.karaman@dbe.uns.ac.rs

Full Professor, book reviewer

University of Novi Sad, Faculty of Sciences, Department of Biology and
Ecology, ProFungi Laboratory,

Trg Dositeja Obradoviéa 2, 21000 Novi Sad, Serbia

The monographic publication entitled “Handbook for
Mushroom Enthusiasts” is the work of a group of young
authors, predominantly biologists (PhDs in Biological Sci-
ences, biology professors, and graduate biologists), as well as
experts from related fields such as agriculture, all of whom
are long-standing members of mushroom societies through-
out Serbia, and have actively participated in numerous field
surveys and educational workshops. This monograph pre-
sents, for the first time, both an expert and the text suit-
able for wide readership, which is intended for mushroom
enthusiasts, who are increasingly recognised as valuable
contributors to citizen science initiatives and biodiversity
research across Europe and Serbia. Therefore, it is necessary
to provide high-quality educational materials to support
further education of hobbyists who are frequently involved
in amateur mushroom collecting and citizen science, to fa-
cilitate access to knowledge in the field of mycology - the
science of fungi and encourage their continued engagement
in field research and nature conservation activities. Particu-
larly noteworthy is the chapter dedicated to the principles of
mushroom foraging (“mushroom hunting”) in the field. It
provides guidance on responsible and sustainable harvest-
ing practices to ensure that independent mushroom for-
aging activities do not threaten natural fungal populations
through overexploitation of edible species, nor contribute to
the fragmentation and degradation of their natural habitats.

Furthermore, a better understanding of the toxicity and
medicinal properties of fungal species may significantly
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Cnuxka 1. ITpeamwa kopuua Kibure ,[[pupy4Hmk 3a ripuBape”

Ayropu: Eneonopa Yamnepa, Momunio Jlasees, Mapko brarojesuh,
VBana Kpy/pesuh, dyman Cagnkosnh, bojau Illyrepes

Ypenuuk: Eneonopa Yamnespa

WMspapaun: 3aBop 3a samtuty npupope Cpbuje, Mukomoniko
rpuBapcku cases Cpouje

Penensentu: npod. ap Maja KapamaHh, peosuu npodecop u fip
Jacmnna [mamounnja, HayYHM CaBETHUK

Figure 1. Front cover page of "Handbook for Mushroom Enthusiasts"
Authors: Eleonora Capelja, Mom¢ilo Daljev, Marko Blagojevi¢, Ivana
Kruljevi¢, Dugan Sadikovié¢, Bojan Sugeljev

Editor: Eleonora Capelja

Publishers: Institute for Nature Conservation of Serbia and Mycological
Society of Serbia

Reviewers: Maja Karaman, Full Professor and Jasmina Glamoclija,
Principal Research Fellow



Maja Karaman

ONACHOCTM KOje MO)Ke JIa 13a30Be HeaJleKBAaTHO IIpe-
II03HaBame BPCTa 3a KOje je MOTPeOHO MIeleHMjCKo MC-
KYCTBO Ha TepeHy U y 1abopaTopuju, Kao U IO3HaBalbe
3Havaja yHnoTpebe I/bUBa y MpeBEHLUjU U JIeUelby MHO-
rux 060/bema, a HOCEOHO CTPECOM YCIOBbEHUX UMYHO-
TIOWIKMX 6OMecTn.

OBa mnyOnukanmja IpeAcTaBba YETBPTY y HU3Y
nybnukanuja xoje y Cpbuju Mory 3HadajHo momohu
eyKal[j!i 3aMHTEePeCOBAHOI CTAHOBHMUINTBA Koje Yy
IpoydYaBamy OMOJIONIKE PasHOBPCHOCTU BMAM CIAC O
YKypOaHOT 11 CTpeCHOT HauMHa )XMBOTA Y ypOaHUM cpe-
nuHaMma. [Ty6nmukanmja je HanmcaHa Ha 165 cTpaHa CTPyK-
TyupaHux y 12 1menmHa, off KOjuX je Hajmype MpuKasaHo
nornaBbe ,,IIperyen HajBaXXHMjUX TPy, POOBaA, BPCTA
rbuBa ca ommcuma’ (40-93. cTp.), Koje ImpyKa cBeoOyX-
BaTaH YBUJ, Y K/by4He TaKCOHE IbMBA, a YIOTIyHheHa U
opurrHamHUM ¢QoTorpadujamMa YIaHOBA I/BUBAPCKUX
ApYIITaBa, YMMe je M OCTBapeH IMJ/b [ja Ce I/bUBApUMa, Tj.
amMaTepcKuM Mukojnosuma y Cp6uju 06e3bemu mpucry-
HavaH U MPaKTUYaH U3BOP MHPOPMaIja.

Y yBOZHOM [ieNy I0jallllbaBa ce€ MeCTO I/bMBA Y XKU-
BOM CBETY, OCHOBU K/IacuUKaIyje I/b1Ba y MUKOIOII-
KOj HAay4HOj AUCLMUIIINHIY, a TIOTOM Ce Jjaje IpMKa3 eKo-
JOIIKMX I'PyTIa IJbMBA Ca OCHOBHOM IIOJIEJIOM IIOjMOBa
Be3aHMX 3a 61onorujy mMakpormpusa. Iloceb6an 3sHauaj
TEKCTa OIJIefla Ceé y ONMMCMMAa OCHOBHMX IIpaBUJIA IPU
CaKyI/bakby I/bMBA, MUKPOCKOIICKMX AHA/IM3a MIOLHUX
Te/la, Kao M 3alUTuUTe IbMBa. IlocTojame MOjMOBHMKA
KOjM JleTa/bHO II0jallllbaBa Hay4YHY TePMUHOJIOTH]Y, Kao
U TIpMKa3 OTPOBHOCTHM BpcTa (141-156. cTp.) 1 ca BpUMa
y Be3u TpoBama Koja ca JlaHac decTo gemanajy y Cp-
6mju ycren HelOBO/BHOT MO3HABalKha OBUX OpPraHM3aMa,
OJI ToceOHOT je 3Hayaja 3a 60/be pasyMeBarme OCHOBHUX
MeTOJI0JIOMIKMX IIPMHIINIIA MUKOJIOTHje U efyKaluje 3a-
MHTEpeCOBAHMX IOje/iMHAII.

contribute to rising awareness of the risks associated with
misidentification of species, particularly those whose accu-
rate determination requires decades of field and laboratory
experience. At the same time, such knowledge helps high-
light the importance of mushrooms in the prevention and
management of numerous health conditions, especially
stress-related immune disorders.

This publication represents the fourth in a series of simi-
lar works published in Serbia and has the potential to make
a substantial contribution to the education of individuals
interested in nature, many of whom find in the study of
biodiversity a valuable means of coping with the fast-paced
and stressful lifestyle that is a characteristic of modern ur-
ban environments. The publication comprises 165 pages or-
ganised into 12 chapters, with the most extensive chapter,
“Overview of the Most Important Groups, Genera, and Fungal
Species with Descriptions” (pp. 40-93), providing a compre-
hensive overview of key fungal taxa. Photographs contrib-
uted by members of mycological societies further enrich the
contents, contributing to the publication’s goal of providing
mushroom enthusiasts, i.e., amateur mycologists in Serbia,
with an accessible and practical source of information.

The introductory section clarifies the position of fungi in
the living world and the foundations of fungal classification
within the scientific discipline of mycology. This is followed
by an overview of the ecological groups of fungi, including a
basic breakdown of concepts related to the biology of macro-
fungi. The text is of particular importance due to its descrip-
tions of the fundamental rules for mushroom collecting, the
microscopic analysis of fruiting bodies, and fungal conserva-
tion. Furthermore, the inclusion of a glossary that explains
scientific terminology in detail, along with an overview of
species toxicity (pp. 141-156) and the associated poisonings,
which occur frequently in Serbia today due to insufficient
knowledge of these organisms, is of vital significance for a
better understanding of the basic methodological principles
of mycology and the education of interested individuals.



BUINMHCKHN KOV CPBUJE
V3JTOKBA 3ABOJA 3A BAIITUTY
ITPVIPOJE CPBUJE

JeneHa Kosauesuh
jelena.kovacevic@zzps.rs

3asog 3a sawinuiny apupoge Cpduje, Jaiarcka p. 35, beoipag

Vsnoxx6a mop Ha3uBoM ,,Bummucku xowuu Cpbuje”,
Koja je mpukasana y lanepuju nayxe u tiexnuxe CAHY
y Beorpany, ox 11. ¢pebpyapa mo 7. mapra 2026. rogute,
IIpefiCTaB/ba Pa3HOBPCHOCT 1 3HA4aj BUIMHCKMX KOBUIA
KOjI Hace/baBajy IpOCTOp Haule semsbe. IlocTaBka nomasu
Ofl HajpaHMjUX NMCAHUX IIOMEHa OBUX MHceKaTa y Kne-
xesuHU Cpbuju, 3abenexxennx cpegunom XIX Beka, Kao
U y IPBUM PAfIOBMMA M TEPEHCKUM UCTPaKMBambyMa Ha-
CTaBHMKa U y4ueHuKa Jpyie Seoipagcke iumHasuje Ha Ty
ragaimbe Kpamesuue Cpbuje. VI3noxba fnape ocBeT/baBa
y/IOTy IyTOIMCAlla ¥ PAaHMX MCTPaXKMBaya, Kao M Hacra-
HaK IIPBUX HAYYHUX pafoBa nocseheHnx oBoj 13y3eTHO]
IPYIM MHCEKaTa, y3 OCHOBHE TAKCOHOMCKe IIOfie/ie M yKa-
3aHe pasinke Mehy rpymama.

[Tocermoun cy umanu IOPUIMKY fla Ce YIO3HAjy ca
HeOOMYHMM KapaKTePUCTUMKaMa M >KMBOTHUM LMKITY-
COM BIIMHCKUX Komuma kao 6mha xoja ce pabajy us
Bogie. Criektap 60ja 1 J1enoTa ,BUIMHCKMX KpUIa CToje
y CYIIPOTHOCTM Ca NIPUPOJIOM OBUX >KUBOTHUIHE, & TO je
Ia cy ucKpyumBe rpabmpusuiie. OBM MHCEKTH U3BaHpeN-
HO BeIITO U XUTpO /eTe oBehu cBoj mieH ca Hajsehum
IPOIIEHTOM YCIIEITHOCTHU Y XMBOTHUICKOM cBeTy. Ilopen
0cobOeHOCTH IpyIle Y IOITely pa3Boja, rpabe rema, HaBu-
Ka 11 M300pa CTaHMINTA, IOCTaBKa HaM OTKpYBA IIpude O
IOjeIMHNM PETKMM BPCTaMa, Ka0 Ml HOBOOTKPUBEHMM BP-
crama Ha teputopuju Cpbuje. [TocebHa maxkma yKasaHa
je BUXOBOM IOHAIIAKY IIOPE], BOJIE, a U3MIBaja Ce I caM

Mpwkas / Professional article (review)

DRAGONFLIES OF SERBIA
AN EXHIBITION OF THE
INSTITUTE FOR NATURE

CONSERVATION OF SERBIA

Jelena Kovacevi¢
jelena.kovacevic@zzps.rs

Institute for Nature Conservation of Serbia, Japanska Street 35, Belgrade

The exhibition entitled “Dragonflies of Serbia”, which
was displayed at the Gallery of Science and Technology of
the Serbian Academy of Sciences and Arts in Belgrade, from
February 11 to March 7, 2026, presented the diversity and
importance of the dragonflies that inhabit our country.
The exhibition begins with the earliest written records of
these insects in the Principality of Serbia, recorded in the
mid-19" century, as well as the first works and field studies
conducted by teachers and students of the Second Belgrade
High School in what was then the Kingdom of Serbia. The
exhibition further sheds light on the role of travellers and
early explorers, as well as the first scientific papers dedi-
cated to this exceptional group of insects, along with the
basic taxonomic divisions and the differences indicated
among the groups.

Visitors had the opportunity to learn about the unusual
characteristics and life cycle of dragonflies as creatures that
are born in water. The spectrum of colours and beauty of
the “fairy-like” wings stands in contrast to the nature of
these animals, which are exclusive predators. These insects
fly with extraordinary skill and speed, hunting their prey
with the highest success rate in the animal kingdom. In
addition to the group’s characteristics in terms of develop-
ment, body structure, habits and habitat preferences, the
exhibition reveals facts about individual rare species, as
well as newly-discovered species in Serbia. Particular at-
tention is paid to their behaviour near water, and the act of
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Crnuka 1. ITnakar usnox6e ,,Bununackn kowuun Cpbuje”, rpapmrdaxn
nusaju usnox6e: Jopana Vimrh.

Ayropu nsnox6e: Aua Bypbesuh, Jenena Kosauesnh, Mumomnr
Crojkosuh, JoBana Vmuh.

Figure 1. Poster for the exhibition “Dragonflies of Serbia’, graphic design
of the exhibition: Jovana Ilié.

Authors of the exhibition: Aca Durdevi¢, Jelena Kovacevié, Milo§
Stojkovi¢, Jovana Ili¢.



Bununcku xorwunyu Cpbuje, Mznonda 3asoga 3a sawmmuiny apupoge Cpduje

YJH [apera y KOM MYXKjak 1 >KeHKa y eTy, popmupajyhu
KONY/TAIIOHY MeT/by, 3ampaBo 06pasyjy CTPYKTYpy Y
00Ky cpua. Mehy usnoxeHnM excroHaTMMa U3/I0XO6a
CaJIpXXM ecKajiaTe er3yBuja, IperapypaHe IpUMepKe Ofi-
paciux BWIMHCKUX KOIBUIA, Kao U JieTa/be 4e/byCTU BU-
XOBUX J1apBU yBehaHyx y3 momoh 6uHOKynapHe yie.

Ha n3noxo6u je mpencrasjbeH U Buneo-paf ,,Kpura Hap
BofioM”, ayTopke JemeHe Kosauesuh, koju je Hacrao y ca-
pammy ca eHTOMOJIOTOM 3aeoga 3a 3awitiuiily tupupoge
Cpduje, Aniom ByphesnheM, cTpydHUM capafHUKOM Ha OBOj
u3nox6m. Ilopen pasroBopa ca €HTOMOIOTOM, BUJCO TIpa-
TU ¥ BeroBa TePeHCKa MCTPaKUBarba Ha IPUPOIHYM CTa-
HMINTVMA BWIMHCKMX KObMIIA. Y IIOjeiVIHVM CeKBeHIjaMa
nojasibyje ce u Tporopuuimsy Tappuno Hyphesuh, kao jeman
oy HajMmahux eHTOMOJIOTa-eHTY31jacTa y HAIlloj 3eM/BI.

Hakon ycrmexa Kojy je oBa usnoxx6a ocreapuna y Iane-
puju nayke u wwiexnuke CAHY y Beorpany, cynehu npema
6pojy moceTa, yTHCIMMa IIOCETMMALA M VHTEPECOBAIbY
IIKOJICKUX IPyIla y OKBMPY CTPY4YHMX BODema capajHu-
Ka 3aBojia, oBe rofyHe Oula je npukasana u 'y HaponHoj
6ubmoreny ,Credan ITpsosenuann” y Kpameny (o 1.
ampuia o 8. Maja).

ITocraBka ,Bumunacku xomunu Cpbuje” yckopo Ha-
CTaBJba CBOj YT IO APYTMM rpagoBuma. [lnanupano je na
o Kpaja obe roiuHe 6yzie usnokena y Humry, Cmenepesy
u Jlo3Hu1m.

mating itself is highlighted, in which the male and female
in flight form a mating wheel, which is actually a heart-
shaped structure. Among the exhibits are exuviae, mount-
ed adult dragonfly specimens, and details of their larvae’s
jaws that have been magnified using a binocular loupe.

As part of the exhibition, the visitors might also watch
a video “Wings over the Water”, of the author Jelena
Kovacevi¢, which was created in collaboration with the
entomologist from the Institute for Nature Conservation of
Serbia — Aca Purdevi¢, a specialist consultant for this exhi-
bition. In addition to the interview with the entomologist,
the video follows his entomological research in the field,
at dragonfly habitats in Serbia. In certain sequences of the
video, a three-year-old Gavrilo Durdevi¢ appears as one of
the youngest entomology enthusiasts in our country.

Following the exhibition success at the Gallery of Sci-
ence and Technology of the Serbian Academy of Sciences and
Arts in Belgrade, based on the number of visits, visitors'
impressions, and the interest of school groups within the
expert guidance by the Institute’s associates, it was present-
ed again at the “Stefan Prvovencani” National Library in
Kraljevo, from April 1 to May 8.

The exhibition “Dragonflies of Serbia” will soon be pre-
sented in other cities of Serbia as well, precisely by the end
of this year, it is planned to be presented in Ni§, Smederevo
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Cnuka 2. Visnox6a ,Bumiackn kowury Cpbuje”, mpocrop lanepuje nayke u rexuuke CAHY, poro: Maruja ITonosuh

Figure 2. Exhibition “Dragonflies of Serbia”, Gallery of Science and Technology of the Serbian Academy of Sciences and Arts, photo: Matija Popovi¢



Jelena Kovacevié

Cnuxa 3. Ersysuja (kolry/buiia) BUIMHCKOT KOBMIA IO GMHOKYTapHOM JTyIIOM - IIOCMaTpabe CTPYKType 4e/byCcTu napse, Gporo: Matuja ITomosuh
Figure 3. Dragonfly exuvia (dried outer casing of a young dragonfly) under a binocular microscope - observation of the larva's jaw structure, photo:
Matija Popovi¢

Cruka 4. IIpenapypany mpyMepLyt OAPACIMX BIIMHCKMX Kowuila, poTo: Maruja [Tonosuh
Figure 4. Mounted specimens of adult dragonflies, photo: Matija Popovic.



Dragonflies of Serbia An Exhibition of the Institute for Nature Conservation of Serbia

Cruxa 5. Eckamaru ersysuja, poro: Maruja ITonosuh
Figure 5. Exuviae, photo: Matija Popovi¢

-

Cnuka 6. Vsnox6a "Bumnckn kowuim Cpouje”, mpocrop Fanepuje Hayke u rexuuke CAHY, poro: Maruja I[Tonosuh
Figure 6. Exhibition “Dragonflies of Serbia’, Gallery of Science and Technology of the Serbian Academy of Sciences and Arts, photo: Matija Popovi¢



YIIVTCTBO 3A AYTOPE

Yacomnuic ,,3amtura npupope” o6jaB/byje HaydHe 1 CTPyYHe WIAHKE,
yK/BYdyjyhu opuruHaiHe HaydHe pajioBe, IIperyiefHe PajioBe, CAOIIITEHa,
Hay4He KPUTHKe, IIPeTXoHe MHpOpMaLyje, CAOIIITE 3, KO U IIPUKa3e /-
Teparype. Temaruka qacorica 06yxXBaTa CrieKTap IPUPOTHIX U PYLITBEHIX
IVICLMIVIMHA KOje IIPOYYaBajy IPUPOJLY, Te0-, 610- 11 IPEieOHN AUBEPIUTET,
3aIITUTY U KOH3EPBALjy, aCTIIEKT 3aITHTE IIPUPOJIE Y TYPUSMY, IPOCTOPHOM
IIaHNpatby, 00pasoBaiby 1 Gpr1o3odcKoM nonmMay npupoze. Pagosuma ce
110 06jaB/bUBatbY MOXKE OECIUTATHO IPUCTYIIUTH (Open access) 1 00jaB/byjy ce
6e3 HaKHa/le. 3a YaCOIC Ce IPUMA]y MCK/bYIMBO PaJOBI KOju HUCY 06jaBibe-
HM ¥ HACY MCTOBPEMEHO TIOC/IATH PeJAKIVj/ HEKOT IPYTOT 4acOICa.

Ilepunopuka yaconuca

Yacormic ce 06aB/bajy /iBa ITyTa FOfyILEbe. Pa/loBy ce MOT'Y C/IaTy KOHTH-
HyMpaHo, a 6uhie 06jaB/beHN y IPBOM MU3Jatby Koje CIIeu 110 foOujatby o-
3UTVMBHOT MUIIUbEIba PELIeH3eHATa U YPENHMIITBA. YPEHUIITBO 3afp)KaBa
paBo jia y ofipeheHnM oKonHOCTIIMA OFIOXKY 0GjaB/biBalbe pajia.

Jesuk

PajioBu ce 06jaB/byjy ABOjE3NYHO - HAa CPIICKOM VM €HITIECKOM je3UKY.
YpenHuimTBy ce locTaBsba jefjHa Off Bepsuja, IO he mpyry mpupemuTn mpe-
BOZ/IALT Yacomica 6es TPOITKOBa 3a ayTope. PajjoBu Ha CpIICKOM jesuKy ce

ity hupumiom.

HOTBPJIa KBa/aInTeTa

CB1 pajioBy OJIEXKY AHOHMMHO] pelieHsuju. Hayunu payosu Mopajy
MMaTy HajMatbe [iBe pelieH3Mje, a CTPYYHI HajMalbe je[IHY PelieH3ujy.

CTpyKTypa WwiaHaKa

3a HayuHe pajiose je npensubena creneha crpykrypa, Koje je mpero-
PYUeHO fa ce JIp)Ke ¥ CTPYYHM PAafioBU: HAa CPIICKOM U €HIVIECKOM je3Ky
npunpemutyt Hacos, Ancrpakt u Kipyuse peuns; Ha jeiHOM off ofabpaHux
jesuka mpumpemutn YBop, Metope, Pesynrare, uckycujy n 3akbydak;
JIuTeparypy HpMKasaTy Ha je3UIMMa Ha KOjUMA Cy M3BOPYM OPUIMHATHO
objaB/beHn, ¥ TO IPpBO hupumdHe a30ydHNMM PEloM, a 3aTUM JIATHMHUYHE
aberieHNM pefioM. YKONMKO Cy Pe3y/TaTyi OCTBapeHu ydentheM y mpojex-
TY, HOCeOHNM (DVMHAHCHUPAbEM UCTPAKMBAbA MM KOHCY/ITAIMjaMa, ay TOpU
MOTY HaBeCTy 3aXBa/THUILY TTOC/e 3aK/byUKa, a Ipe IpuKasa JIureparype.
O6uMm paga

Makcumanan obuM pykomca je 16 crpanuiia, ykbydyjyhn Hacos,
CICaK ayTopa, ANCTpakT, 3axBanHuiy u pedepenne, crpanne A4 pop-
Mara, cBe Mapruse 2,5 cm, ¢ont Times New Roman 11, single npopen. ¥

CIIy4ajy Jy>KUX pafioBa HEOIIXOHO je KOHTAKTUPATI ITIABHOT YPeHNKa. VIH-
¢dopmarmje u caorTera Tpeba ;a Oyy 10 TpY CTpaHe.

Hacnos paga
HacroB pajia Tpe6a fja Oyze caxkeT 11 1a OCTIMKaBa OCHOBHY LWb Pajia.

HaxkoH HacoBa, TOTpeOHO je HABeCTH IyHO VIMe 1 IIPe3NMe ay TOPa, e-TIOIITY
ayrtopa, ORCID upnentnduxaiyony 6poj, Hasys 1 aipecy MHCTUTYILHje.

Arncrpakt

AmcTpakT Tpeba Jja peficTaBy KOHTEKCT UCTPAKMBAbA, IN/b, METOfIE
u pesynrare. [ly>xnna He Tpeba a 6ye Beha ox 400 peun v 10 pefoa.

Kbyune peu
HagecTy Tpu [0 11eT K/bYYHUX PEUn.

JIureparypa

VicnipaBHO HaBohemwe kopyimheHnx u3Bopa y TeKCTy M Y IOITIAB/bY
JIuteparypa je obaBesa ayropa. Hayunu u cTpyunn pamosu tpeba fa
cazipxxe HajMarbe 10 pedepeny, MoXxe/bHO je u Buile. Pedepenrie ce y
TEKCTY 1 y TIoT/aB/by JIuteparypa HaBogie y cknmazy ca AIIA cranmapnom,
Iy Ce je3MKOM ¥ IICMOM Y KOjuMa Cy 00jaB/beHN y OPUTHHAITY, IIITO
3HAuM JIATMHMYHA pedepeHlia TATMHULOM, a hupummdna hupummiom,
uta. Y nornasiwy Jluteparypa ce npso uctucyjy hupumndne pedepeniie

a30y4YHUM pPefjoM, a 3aTUM JIATMHMYHE abeljefHNM PefioM. Y TEKCTy ce
UCIICYjy XPOHOMOLIKY KaJja Ce OFHOCE Ha UCTY pedeHNIly WM IacycC.

Y TeKCTy ce UCIICYjy XPOHOMOLIKY Kajla ce OZHOCE Ha VICTY PedeHNUIy
wim nacyc. Y normasby JInteparypa ce HaBofie 1o aberieiHoM pexy. Pede-
PeHIe ce NI Ha je3UKy U IICMOM Yy KOjiMa Cy 00jaB/beH! Y OPUTUHAITY,
aKo je JIATMHMYHA TATVHULIOM, hupymirdasa hupumiom, nty.

Y TekcTy ce imteparypa HaBoz Ha cnefehn nauns: [Tantith (1988) nm
(IManTuh, 1988). YKommko ce IMTHpa paf; ca BUILE Of 1B ayTOPa, IUTUPATH
Ha criefiehn Haunn: Harper et al. (1974) 3a pajioBe Ha CTPaHOM je3MKY, OFHOC-
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