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MICROECONOMIC ANALYSIS OF GAME POPULATION MANAGEMENT
IN HUNTING GROUNDS

. 1 . .7 1 . .7 2
Popovic¢ Z.°, Zivkovi¢ D.”, Lavadinovic¢ V.

Summary: Microeconomic approach to economic considerations implies focusing on
business developments of the operators or their specific activities. This analysis
provides insight into financial part of management of Barajevska reka hunting ground
in order to comprehend the growing costs and harvest value of the most abundant game
species in the hunting ground. The planned harvest value is EUR 20.529 or 18.23% of
the total value of the breeding stock. Harvested big game (roe deer and wild boar)
accounts for 66.67% of the total planned harvest, while small game accounts for
33.33% of the planned harvest. The planned roe deer harvest accounts for 62.85% of
the harvest value. Management result values in 2013 show that thus evaluated game
reports operating loss with cost-effectiveness ratio of 0.78, production profitability rate
of -28.87 and loss of EUR 43.68 per 100 hectares of hunting area. This clearly
indicates that funding of hunting ground management requires provision of funds from
other sources, which in this case means from membership of hunters. Indirect costs of
management for hunting ground users account for 62.1%, while direct costs of game
growing and maintaining hunting grounds account for 37.9% of total management
costs.

Profit in the production may be realized through implementation of big game
harvest plan in the market and fulfilment of the small game harvest plan by hunters
who are the members of the association. Significant enhancement of the economic
performance of game population management can be made by improving the game
management by increased share of roe deer in the medal, reducing losses and
increasing real growth in some game species within the acceptable biological limits.

Key words: game, hunting ground, management value, expenditures

! Zoran Popovi¢, PhD, Professor, Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080
Zemun, Republic of Serbia; Dragi¢ Zivkovié, Professor, Faculty of Agriculture, University of Belgrade,
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MIKROEKONOMSKA ANALIZA GAZDOVANjA
POPULACIJAMADIVLjACI U LOVISTU

. 1 5. . / . . 2
Popovic Z. °, Zivkovi¢ D.", Lavadinovic V.

Sazetak: Mikroekonomski pristup ekonomskim razmatranjima podrazumeva stavljanje
naglaska poslovnih deSavanja privrednih subjekata ili njihovih pojedinih delatnosti.
Ova analiza omogucava uvid u finansijski deo gazdovanja lovistem ,,Barajevska reka“
kako bi se sagledali troSkovi gajenja 1 vrednost odstrela najzastupljenijih vrsta divljaci
u lovistu. Vrednost planiranog odstrela je 20,529 eur ili 18.23 % od ukupne vrednosti
mati¢nog fonda. Od ukupno planiranog odstrela 66.67% je odstrel krupne divljaci (srna
1 divlja svinja), dok sitnu divlja¢ ucestvuje sa 33.33% planiranog odstrela. Planirani
odstrel srna ucestvuje sa 62,85% vrednosti odstrela. Na osnovu vrednosti rezultata
proizvodnje u 2013. godini moZe se videti da ovako valorizovana divlja¢ iskazuje
poslovni gubitak sa koeficijentom ekonomicnosti od 0.78, stopom rentabilnosti
proizvodnje od -28.87 1 gubitkom od 43,68 Euro na 100 ha lovne povrSine. Ovo jasno
ukazuje da se za finansiranje ove proizvodnje moraju obezbediti sredstva iz drugih
izvora, Sto je kod ovog korisnika lovista iz Clanarine lovaca. Optere¢enja korisnika
loviSta sa indirektnim troskovima proizvodnje su 62.1%, dok na direktne troSkove
gajenja divljaci 1 odrZzavanja lovista odlazi 37.9% ukupnih troSkova proizvodnje.

Kao moguénost ostvarenja dobiti u proizvodnji je realizacija plana odstrela
krupne divljaci na trziStu 1 ispunjenje realizacije plana odstrela sitne divljaci od strane
lovaca c¢lanova udruZzenja. Znacajno poboljSanje ekonomskih rezultata gazdovanja
populacijama divlja¢i, moze se izvr$iti 1 unapredenjem nacina gazdovanja divljaci i to
povecanjem uceS¢a srndaca u medalji, smanjenjem gubitaka 1 povecanjem realnog
prirasta kod nekih vrsta divljac¢i u prihvatljivim bioloskim granicama.

Kljucne reci: divljac, loviste, vrednost proizvodnje, rashodi
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NUMBER DYNAMICS AND PRESENT-DAY RESOURCES OF MAJOR
GAME ANIMALS IN RUSSIA

Vaisfeld, M.A.", Pushkaryov, S.V.”

Summary: 250 species of mammals and over 620 species of birds resides in Russia.
208 of them are game species. The most valuable ones are even-toed ungulates, fur
species, middle-sized and big predators and some tens of bird species. Russian hunting
ground occupies 1475834 hectares. During the period 2008..2013 years, in the country
as a whole, the number of moose, roe deer, red deer and musk deer has increased (+44,
21, 20 and 76 % , respectively), whereas the one of wild boar and reindeer has been
fallen. Moose, reindeer and roe deer population give 73 % of all Russian ungulates’
number. In Russia, the number in 2013 and the size of legal extraction in 2012 are the
following: for elk — 871500 and 10882 heads respectively, boar — 398530 and 57980,
roe (European and Siberian) — 966600 and 30101, red deer —22500 and 4180, wild
reindeer — 958000 and 23859, musk deer — 230000 and 5485, brown bear — 210000 and
4085, lynx -- 22510 and 254, wolf -- 44400 and 8361, sable —1.2..1.3M and 174..206K,
red fox — 660.7K and 150K; ducks — 25M and 500K, geese -- 3.5M and 100K, hazel
grouse — 20.6M and 212K, black grouse — 15M and 64K, capercaillies — 3M and 26K.
At present, the cost of extracted production of valuable mammal species is estimated at
54 billion rubles, present-day resource -- 80-87(G, the potential one — 580G. The
estimate for extraction of wildfowl birds is 50..60 billion rubles. According to expert
estimates, potential ungulate and fur species’ number in our country is 5..10 times
higher than the actual stock. Therefore, one of the most important tasks is increasing
land productivity in accordance with their ecological capacity.

Key words: game species, game animals, Russia, number dynamics, resources,
mammals, birds

' Mikhail Arnoldovich Vaisfeld, PhD, Dept. of Biogeography, Institute of Geography RAS,
Staromonetnyi per., 29, 119017, Moscow, Russia, mvaisfeld@mail.ru
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DINAMIKA BROJNOSTI I TRENUTNO STANJE GLAVNIH VRSTA
DIVLJACI U RUSLJI

Vaisfeld, M.A.", Pushkaryov, S.V.”

Sazetak: Rusiju nastanjuje 250 vrsta sisara 1 preko 620 vrsta ptica od kojih 208 spada u
divlja¢. Najvrednije vrste su dvopapkari, krznaSice, srednje i krupne zveri kao i

2013. godine u celoj zemlji je brojnost losova porasla za 44%, , srna za 21%, obi¢nog
jelena za 20% 1 moSusnog jelena za 76%, dok je brojnost divlje svinje 1 jelena lopatara
opala. Populacija losova, irvasa 1 srna ¢ini 73% svih papkara u Rusiji. U Rusiji brojnost
u 2013. godini 1 legalni odstrel u 2012. godini je: za losa 871,500 1 10,882; za divlju
svinju 398,530 1 57,980; za srnu (evropsku 1 sibirsku) 966,600 i1 30,101; za obi¢nog
jelena 22.500 i 4,180; za irvasa 958,000 1 23,859; za moSusnog jelena 230,000 i 5,485;
za medveda 210,000 1 4,085; za risa 22,510 1 254; za vuka 44,400 1 8,361; za samura
izmedu 1.2 1 1.3 miliona i 174,206; za lisicu 660,700 1 150,000; za patke 25 miliona 1
500,000; za guske 3.5 miliona i 100,000; za leStarku 20.6 miliona i 212,000; za tetreba
ruzevca 15 miliona i 64,000; za velikog tetreba 3 miliona i1 26,000. Sadasnja vrednost
odstrela vaznijih sisara je procenjenja na 54 milijarde rubalja, danasnji resursi -- 80-
87@G, dok je potencijalni — 580G. Procena odstrela barskih ptica je oko 50-60 milijardi
rubalja. Prema procenama stru¢njaka brojnost papkara 1 krznaSica u zemlji b1 mogla da
bude izmedu 5 1 10 puta veca od trenutne. Zbog toga je jedna od najvaznijih zadataka
povecanje produtivnosti stanista u skladu sa njihovim ekoloSkim kapacitetom.

Kljucne reci: divljag, divlje Zivotinje, Rusija, dinamika brojnosti, resurs, sisari, ptice
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DISTRIBUTION AND POPULATION CHARACTERISTICS OF GAME
MAMMALS OF WEST-SIBERIAN TAIGA — TRENDS FROM
“PERESTROYKA” BEGINNING

Piminov V. N..", Sinitsyn A. A.", Saveljev A. P.'

Summary: The estimation of the modern status and trends of development of
populations of the most important hunting mammals in Western Siberia - in region
where oil and gas recovery intensively develops - is given. Materials testify to
differently referred trends. The most sentinel to industrial development of territory
have appeared the migratory ungulates - a reindeer and moose. Good adaptive abilities
and stability of populations are shown by brown bear, sable, and muskrat. Building of
new roads and new settlements, and also the human induced successions of taiga
habitats positively influence on populations of red fox and mountain hare. Historically,
value of hunting for the population of Western Siberia was great. Authors consider that
the press on the hunting animals will amplify with expansion of exploitation of mineral
resources and improvement of availability of territories.

Key words: game mammals, resources, population trends, hunting, West Siberia
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DISTRIBUCIJA I KARAKTERISTIKE POPULACIJE DIVLJACI I1Z KLASE
SISARA ZAPADNO-SIBIRSKE TAJGE — TRENDOVI
»PERESTROJKINOG* POCETKA

Piminov V. N..", Sinitsyn A. A.", Saveljev A. P.’

Sazetak: Procena statusa i1 savremenih trendova razvoja populacija najvaznijih vrsta
lovne divlja¢i u zapadnom Sibiru — regionu sa intenzivnim eksploatisanjem gasa 1
nafte, uradena je u ovom radu. Dostupni podaci svedoce o razliitim trendovima.
Najprilagodenije populacije industrijskom razvoju teritorije su migratorni ungulati-
jeleni 1 losovi. Dobre adaptivne sposobnosti i stabilnost populacije pokazuje mrki
medved, samur 1 bizamski pacov. Izgradnja novih puteva 1 naselja, kao 1 antropogeni
uticaj na smanjivanje tajgi, ima pozitivan uticaj na populacije crvene lisice 1 planinskog
zeca. Istorijski gledano, lov predstavlja izuzetnu ekonomsku dobit za narod zapadnog
Sibira. Autori predvidaju da ¢e sa porastom eksploatacije prirodnih resursa da se
poveca i pritisak na populacije lovne divljaci, Sto moze i da poveca teritoriju njihovog
rasprostranjenja.

Kljucne reci: divljag, resursi, populacioni trend, Zapadni Sibir
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PRELIMINARY RESEARCH OF DAMAGES BY RED DEER TO FOREST
TREES IN THE AREA OF MOSLAVACKA GORA (MIDDLE CROATIA)

. 1 v . Vi . 1 . ver 1 v . 1
Ozimec S.," Kovacevic¢ J.", Kuli¢ A.", Florijanci¢ T. ", BoSkovic 1.

Summary: In Croatia there are 1,060 hunting grounds on total surface of
5,012.905 ha. They are established for breeding, protection and hunting the
game, with an aim to preserve natural balance of the wildlife flora, fauna and
their habitats. National Classification of habitats defines 11 main classes of
habitats, eight of which contain most of the natural and semi-natural types of
habitats and ecosystems, while three contain various anthropogenic habitats.
Composition, distribution and suitability of habitats for managing game species
was analyzed and compared for two selected hunting grounds in the lowland part
of Croatia. The first is I1I/28 “Posavina Forests” (surface of 14.071 ha) in Sisak-
Moslavina County, and the second, XII/107 “Gar¢in” (7.496 ha) is located in
Brod-Posavina County. Anthropogenic impact on landscape and biodiversity is
stronger in “Gar¢in” since 65% of habitats belong into class of cultivated land. In
“Posavina Forests” the percentage of these habitats is 23%. Comparison of
forests habitats showed higher value (57%) in “Posavina Forests” while in
“Garcin” it is 28%. Forest habitats comprise mainly deciduous mixed forests of
pedunculate oak and common hornbeam; pedunculate oak, black alder and field
ash forests. Patchy distribution of open, large agricultural surfaces with
grasslands, thickets, forests and channels in “Gar¢in” hunting ground enables
management of roe deer, the European hare and pheasant as the main hunting
game. More forested ,,Posavina Forests* hunting ground, with lack of open
habitats, has good conditions for management of red deer, roe deer and wild
boar.

A negative impact of flooding is more frequent in the “Posavina Forests”. During
some extreme events about 80% of the hunting ground can be flooded, causing
mortality and migration of game. Thus, the appropriate mitigation measures in
game management needs to be planned.

Key words: habitat, hunting ground, game, Croatia
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UVODNA ISTRAZIVAN.!A STETA OD JELENSKE DIVLJACI NA
SUMSKOM DRVECU NA PODRUCJU MOSLAVACKE
GORE (SREDISNJA HRVATSKA)

. 1 v . 1 . 1 . ver 1 v . 1
Ozimec S.," Kovacevic J.', Kuli¢ A. ", Florijanci¢ T. ", Boskovic 1.

Sazetak: U Hrvatskoj postoji 1.060 lovista na ukupoj povrsini od 5.012.905 ha.
Ustanovljena su za uzgajanje, zaStitu 1 lov divljaci, sa ciljem ocuvanja prirodne
ravnoteZe izmedu divlje flore, faune i1 njihovih stanista. Nacionalna klasifikacija
staniSta definiSe 11 glavnih klasa staniSta, od kojih osam ukljucuje veéinu
prirodnih i poluprirodnih stani$nih tipova i ekosistema, dok tri ukljuuju razna
antropogena 1 veStaCka staniSta. Analizirani su sastav, raspodela 1 prikladnost
staniSta za gazdovanje lovnom divlja¢i u dva odabrana lovista u nizinskom delu
Hrvatske. Prvo je III/28 “Posavske Sume” (povrSina 14 071 ha) u Sisacko-
moslavackoj zupaniji, a drugo, XII/107 “Gar¢in” (7 496 ha) se nalazi u Brodsko-
posavskoj zupaniji. Uticaj ¢oveka na predeo i1 biodiverzitet je snazniji u lovistu
“Garcin” gde je 65 % stanista iz klase obradivih povrsina, a u lovistu “Posavske
pume” takvih stanista je 23 %. Poredba Sumskih staniSta pokazuje visSu vrednost
(57 %) za “Posavske $ume” dok je 28 % u lovi§tu “Gardin”. Sumska stanista
uklju¢uju uglavnom listopadne meSovite Sume luznjaka 1 graba; luZnjakove 1
jasenovo-jovine Sume. Mozaicki razmestaj velikih obradivih povrSina sa travnim 1
zbunastim formacijama i kanalima u loviStu “Gar¢in” osigurava gazdovanje
srnom, zecom i fazanom kao glavnom lovnom divlja¢i. U Sumovitijem lovistu
“Posavske Sume” nedostaju otvorena staniSta, ali su uslovi dobri za gazdovanje
jelenom obi¢nim, srnom 1 divljom svinjom. U ovom loviStu je ¢eS¢i negativni
uticaj poplava. Dok traje velika poplava oko 80 % lovista je pod vodom, S$to
uzrokuje stradavanje 1 migraciju divljaci. Zato je u gazdovanju divljaci potrebno
primeniti adekvatne mere za ublazenje negativnog uticaja poplava.

Kljucne reci: stainiste, loviste, divlja¢, Hrvatska
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PRINCIPLES OF WOLF MONITORING IN SLOVENIA
Kos, L', Potocnik, H.', Jelencic, M., Kljun, F. ! Razenj, N, Maji¢ Skrbinsek, Al

Summary: Wolf is a charismatic canid species, distributed over a wide spectrum of
landscapes with very different land use by humans. In Balkan Peninsula wolves mainly
inhabit landscapes dominated by humans. Humans profoundly affect their existence,
either through direct influences on the wolf populations themselves or also through
indirect influences on their main prey, the wild ungulates. In this region wolves have
been regularly hunted throughout the history, and there are illegal killings documented
since in places where they have been protected in the recent time. A critical background
for conservation management of this species is a firm knowledge of population status
and its trends. Scientific basis for monitoring is also crucial for the human dimension
perspective of management since it makes the acceptance of the estimated parameters
easier.

In Slovenia, we recognized the need for integrative, holistic monitoring of our wolf
population. Establishment of the monitoring was implemented in the 2010 to 2013
period as one of the actions in LIFE+ project SloWolf. Different complementary
monitoring approaches were utilized: extensive registering signs of wolf presence,
systematic howling surveys, estimation of population abundance and dynamics through
genetic mark-recapture with non-invasive genetic samples, establishment of pack
number and their characteristics through genetic parentage analysis, habitat use through
GPS telemetry and snow tracking, and genetic evaluation of wolf-dog hybridization.
Different approaches were tested and optimized through three years of intensive
monitoring to provide a robust, cost effective monitoring system for Slovenian wolves.

Key words: wolf monitoring, Dinaric wolf population, Slovenia,
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PRINCIPI MONITORINGA VUKOVA U SLOVENIJI

Kos, 1., Potocnik, H.", Jelenci¢, M.", Kljun, F.', Razenj, N.', Maji¢ Skrbinsek, A."

Sazetak: Vuk je harizmati¢na vrsta kanida, koja je Siroko rasprostranjena predelima,
ko ju raznovrsno koriS¢eni od strane ljudi. Na Balkanskom poluostrvu vukovi
uglavnom nastanjuju predele gde dominiraju ljudi. Ljudi znacajno uti¢u na njihov
opstanak, bilo direktno na populaciju vukova ili indirektno na njihov glavni plen kao
Sto su divlji papkari. U ovom regionu vukovi su kroz istoriju redovno lovljeni, dok je
nezakonit odstrel dokumentovan na podru¢jima gde su oni od skoro zaSti¢eni. Vazna
osnova za oCuvanje ove vrste je solidno znanje o stanju i trendovima u populaciji.
Naucna osnova za monitoring je takode znacajna iz ljudske perspektive gazdovanja,
posto ona Cini prihvatanje procenjenih parametara lakSim.

U Sloveniji smo prepoznali potrebu za integrativnim 1 holistickim monitoringom nasih
populacija vukova. Uspostava monitoringa je primenjena u period od 2010- 2013.
godine kao jedno od aktivnosti u LIFE+ projektu SloWolf. Razli¢iti dopunjujuci
pristupi monitoringa su bili koriS¢eni: obimna registracija znakova prisustva vukova,
sistematsko istrazivanje zavijanja, procena brojnosti i dinamike populacije kroz metod
“oznacCi-ponovo uhvati” sa ne-invazivnim genetskim uzorcima, osnivanje oznaka
copora 1 njihovih osobenosti kroz genetsku analizu roditeljstva, koriS¢enje staniSta
kroz GPS telemtriju 1 pracenje tragova u snegu, i geneticka procena hibridizacije pasa
1 vukova. Razli€iti pristupi su testirani 1 prilagodeni kroz trogodi$nji period monitoringa
da obezbede jak i finansijski efikasan sistem monitoringa Slovenackih vukova.

Kljucne reci: monitoring vukova, Dinarska populacija vukova, Slovenija,
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PREDICTING WOLF-LIVESTOCK CONFLICT LEVELS ACROSS
POTENTIAL HABITAT GRADIENT (PREILIMINARY MODELS)

Potocnik H.," Pecl M., Skrbinsek T'., Kos I

Summary: Wolves preying on livestock fall into a permanent conflict with humans.
However, predation risk on livestock seems to be different across areas of wolf
presence. Natural prey spectrum and densities can play an overlooked role attenuating
conflicts and favouring coexistence. Wolf diet from northern Dinaric wolf population
was studied in an area occupied by 8 to 11 packs using method of scat analysis.
Relations between wild ungulate densities, small cattle (sheep and goat) abundances
and wolf's diet and livestock depredation rates were studied. Prediction models
(GLMM and GM) have been used to explore factors that influence predation risk on
small cattle (ship and goats) across the area. Estimates of relative wild ungulate
population densities were obtained from harvest/mortality statistics plotted in 1 km
grids. Among wild prey species, cervids (red deer and roe deer) and wild boar, were the
main prey of wolves in all studied packs ranged from 78 % to 98 % (F.O.) in their diet.
However there was largest variation of cervids in their diet between packs ranged from
only 35 % to over 83 %. There was a positive correlation between red deer densities
and amount of cervids in wolf’s diet. Models show that red deer abundance (besides
roe deer and small cattle density) is the most important factor that influences
preying/feeding risk on small cattle. The model was extrapolated over entire Slovenia,
showing actual hot spots — conflict areas in wolf presence areas as well as potential
conflict hot spots in a case of colonizing new areas. Therefore, adequate management
of red deer as well as wolf population management seems to be very important issue in
areas with high predation risk on domestic animals.

Key words: wolfs diet, predation risk, small cattle, red deer, natural ungulate densities,
prediction risk models
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PREDVIDANJE NIVOA SUKOBA VUK-STOKA PREKO GRADIJENATA
POTENCIJALNOG STANISTA (PRELIMINARNI MODELI)

Potocnik H.," Pecl M., Skrbinsek T'., Kos I’

Sazetak: Vugji napadi na domacu stoku potpadaju pod stalni sukob sa ljudima. Ipak,
izgleda da rizik od predatorstva varira na podru¢ju gde su vukovi prisutni. Spektar i
gustina prirodnog plena mogu da igraju predvidaju¢u ulogu u ublazavanju sukoba i
favorizovanju suZzivota. Vucja ishrana je istrazivana na populaciji vukova sa severnih
Dinarida u oblasti koju zauzima izmedu 8 1 11 ¢opora metodom analize izmeta. Odnosi
izmedu gustine divljih papkara, brojnosti sitne stoke (ovce 1 koze) 1 vucje ishrane kao 1
stope predatorstva na domacoj stoci, su bili istrazivani. Predvidaju¢i modeli (GLMM i
GM) su koris€eni za istrazivanje faktora koji uticu na rizik od predatorstva na sitnoj
stoci (ovca 1 koza) u datoj oblasti. Procene relativne gustine populacija divljih papkara
su dobijene na osnovu podataka o mortalitetu i odstrelu sa 1km koordinatne mreze.
Medu divljaci koja predstavlja plen, cervide (obi¢ni jelen i srna) 1 divlja svinja su
glavni plen vukovima u svim istrazivanim ¢oporima i zastupljeni su od 78% do 98%
(F.O.) u njihovoj ishrani. Ipak bila je prisutna najveca varijacija cervida u njihovoj
ishrani medu Coporima koja se kretala od 35 % do preko 83 %. Postojala je pozitivna
korelacija izmedu gustine jelena i1 koli¢ine cervida u vucijoj ishrani. Modeli pokazuju
da je rasprostranjenost jelena (osim srna 1 sitne stoke) najvazniji faktor koji uti¢e na
rizik od predatorstva/ishrane sitnom stokom. Model je bio ekstrapoliran za celu
Sloveniju, pokazujuéi trenutne kriticne tatke — oblasti sukoba na podrucjima
rasprostranjenja vukova kao i potencijalne kriticne tacke u sluc¢aju kolonijalizacije
novih podru¢ja. Zbog toga odgovaraju¢e mere gazdovanja jelenom kao 1 vuéjom
populacijom izgleda da predstavljaju veoma vazno pitanje

Kljucne reci: vucja ishrana, rizik od predatorstva, sitna stoka, jelen, prirodna gustina
papkara, predvidajuc¢i modeli rizika
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PREDATION OF EGGS IN ARTIFICIAL GROUND BIRD NESTS IN PRE-
ALPINE FOREST OF MENINA MOUNTAIN (SLOVENIA)

Potocnik H.,! Licina T.", Kos I.!

Summary: The present study investigates predation of eggs in artificial ground nests on
different altitude zones of forest in the habitat areas of capercaillie (Tetrao urogallus).
We investigated whether the rate of predation on artificial nests varies among altitude
zones of forest in the pre-alpine area of Menina Mountain, Slovenia, and to establish
which predator types are the most common within the particular altitude zone. We also
explored which environmental factors increased predation rates on the nests. In each of
the three altitude zones we set artificial nests with two natural and one artificial egg,
fixed in the ground. All together we placed 295 artificial nests in 30 transects and three
altitude zones. The artificial eggs were exposed between 20" of May and 20" of June to
simulate hatching period of capercaillie. During the exposure experiment we carried
out four inspections of the simulated nests. They were highly depredated (81 to 96 %)
in all three zones. The highest rate and dynamic of predation was found out on the
highest altitude zone, which we interpreted as a consequence of large proportion of
open alpine pastures with high wild boar and small carnivores activity. As identified
predators, small carnivores were the most dominate predators on the highest (1200-
1500 m a.s.l.) and lowest altitude zones (400-700 m), and the wild boar was identified
as most frequent predator in the intermediate altitude zone (800-1200 m) Using
descriptive analyzes we confirmed our hypothesis that the predation of artificial nests
by small carnivores will be higher near the forest edge, and that predatory pressure by
wild boar will be higher near wild boar feeding sites. Even though artificial nests test
does not show realistic nest success of capercaillie, it certainly indicates high predation
risk and different predation as well as predator trends in particular zones.

Key words: artificial nests, predation rates, small carnivores, wild boar, capercaillie,
Slovenia, pre-alpine mountain
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PREDATORSTVO JAJA U VESTACKI PODIGNUTIM GNEZDIMA U
PRIALPSKIM SUMAMA PLANINE MENINA (SLOVENIJA)

Potocnik H.," Pecl M., Skrbinsek T'., Kos I’

Sazetak: Ova studija istrazuje predatorstvo jaja u veStacki podignutim gnezdima na
razliitim visinama Sumskog staniSta velikog tetreba (Tetrao urogallus). Ispitivali smo
da 1i se odnos predatorstva u vestackim gnezdima razlikuje po visinskim zonama Suma
u podalpskoj oblasti planine Menina u Sloveniji 1 ustanovili koje vrste predatorstva su
uobicajene po odredenim visinskim zonama. Istrazivali smo koji faktori zivotne sredine
povecavaju predatorstvo na gnezdima. U svakoj od tri visinske zone smo postavili
vesStatka gnezda, pri¢vrS¢ena na zemlju, sa dva prirodna i jednim vetackim jajetom.
Ukupno smo postavili 295 vestackih gnezda na 30 transekata i tri visinske zone.
Vestacka jaja su bila izloZzena u periodu od 20. maja do 20. juna da bi se simulirao
period pilenja kod velikog tetreba. Tokom ovog perioda su sprovedene Cetiri inspekcije
simulatorima gnezda. Ona su bila znatno opustoSena (81 do 96 %) u sve tri zone.
Najveca stopa i dinamika predatorstva je uocena u najviSoj visinskoj zoni, §to smo
protumacili kao posledicu visoke zastupljenosti otvorenih planinskih pasnjaka sa
znatnom aktivnosti divljih svinja i sitnih zveri. Od identifikovanih predatora, sitne zveri
su bile najdominantniji predatori u najvisoj (1200-1500 mnv) i najnizoj (400-700 mnv)
visinskoj zoni, dok je divlja svinja najcesc¢i predator u srednjoj visinskoj zoni (800-
1200 mnv). KoriS¢enjem opisne analize smo potvrdili nasu hipotezu da ¢e predatorstvo
vestackih gnezda od strane sitnih zveri biti vec¢e na ivici Sume 1 da ¢e predatorstvo
divlje svinje biti vece blize njenim hranilisStima. Iako testiranje vestackih gnezda ne
prikazuje stvarni uspeh gnezdenja velikog tetreba, ono svakako ukazuje na visok rizik
od predatorstva 1 razlicite predatore, kao 1 trendove predatorstva u razli¢itim visinskim
zonama.

Kljucne reci: vestaCka gnezda, stopa predatorstva, sitne zveri, divlja svinja, veliki
tetreb, Slovenija, podalpske planina
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ABUNDANCE CYCLICITY OF ERMINE (MUSTELA
ERMINEA L., 1758) IN TRANSBAIKAL KRAI (RUSSIA)

Agafonov G.," Erdakov L.’

Summary: Abundance dynamics of ermine has been studied for a long time.
Cyclicity of this dynamics with periods of 2-11 years in different parts of range
1s registered. We analyzed data on acquisition of ermine furs in 14 districts of
Transbaikal krai for the period of 19 years (1971-89). We assumed that this
data generally reflects long-term abundance dynamics of ermine in hunting
area. Analysis of abundance dynamics of ermine basing on the acquisitions of
furs in different districts of Transbaikalia allowed us to identify that complex
curves of acquisition dynamics are superpositions of different cycles, which are
distinct in period and strength. With the employment of time-series analysis,
which 1s graphically depicted as chronograms of abundance dynamics in
different districts, we constructed distinctive figures of rhythm spectra and
conducted visual comparison of this figures for different districts. We
distinguished all districts into three groups according to the form of spectrum
of abundance cycles. The first group primarily includes low frequency rhythms
(12-22 years), in the second group these rhythms are totally absent. The third
group of spectra is intermediate; it includes rhythms in all frequency bands
which are specific for this specie. High frequency rhythms are indicative for
the majority of spectra, and about 4 years cycles are indicated in all spectra
without any exclusion. For the first time description for low frequency cycles
(16-26 years) were given. It seems that most probably the spectrum of 6-8
visible periodicities is specific for ermine, but only part of these periodicities
appear in each region. Full spectrum of rhythms of ermine, probably, will be
displayed using longer-term records.

Key words: ermine populations, thythms, spectral analysis.
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CIKLICNOST BROJNOSTI HERMELINA (MUSTELA
ERMINEA L., 1758) U TRANSBAJKALSKOM KRAJU
(RUSLJA)

Agafonov G.," Erdakov L.’

Sazetak: Dinamika brojnosti hermelina se istrazuje ve¢ dugo vremena.
Cikli¢nost ove dinamike sa periodima od 2-11 godina je primecena u razli¢itim
delovima njithovog rasprostranjenja. Analizirali smo podatke o nabavci krzna
hermelina u 14 oblasti Transbajkalskog kraja u periodu od 19 godina (1971-
89). Pretpostavili smo da ovi podaci u sustini ukazuju na dugorocnu dinamiku
brojnosti hermelina u lovnoj oblasti. Analiza dinamike brojnosti hermelina
zasnovana na nabavci krzna iz razli¢itih oblasti Transbajkala nam je omogucila
da uoCimo da su slozene krive dinamike nabavke superpozicije razlicitih
ciklusa, koji se razlikuju po periodu 1 snazi. Angazovanjem analiza vremenskih
serija, koje su graficki prikazane kao hronogrami dinamike brojnosti po
razli¢itim oblastima, konstruisali smo svojstvene procene ritma spektra i
sproveli vizuelno poredenje ovih procena za razliCite oblasti. Razvrstali smo
sve oblasti u tri grupe prema obliku spektra ciklusa brojnosti. Prva grupa
prvenstveno obuhvata ritmove niskih frekvencija (12-22 godine), u drugoj
grupi ovi ritmovi nisu uopste prisutni. Tre¢a grupa spektra je izmedu; ona
ukljucuje ritmove svih frekvencija grupa koji su specifiéni za ovu vrstu.
Ritmovi visokih frekvencija su nagovesStavajuéu za vecinu spektra, dok su
priblizno Cetvorogodisnji ciklusi oznaceni u svim spektrima bez izuzetka. Ovo
je prvi put da je opisana niska frekvencija ciklusa (16-26 godina). Izgleda
najverovatnije da spektar od 6-8 vidljivih periodi¢nosti je osoben za hermelina,
ali samo deo ove periodi¢nosti se javlja u svakoj oblasti. Pun spektar ritma
hermelina, verovatno, ¢e biti prikazan koriS¢enjem duZzih vremenskih zapisa.

Kljucne reci: populacije hermelina, ritmovi, analiza spektra.
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THE MUSKRAT SKULL VARIATION OF MORPHOMETRIC
PARAMETERS TO COMPARING PRIMARY AND SECONDARY
INTRODUCANTS

Paulauskas A.", Skyriené G.'

Summary: The muskrat (Ondatra zibethicus) 1s hunted animals for hunting trophies, fur
and financial reasons in many countries. Morphometric parameters can vary in
different populations of muskrat. The aim of this work was to perform morphometric
parameters analysis of skulls of muskrat in Lithuania (secondary introducants) and to
compare with primary introducants (Poland, Finland) with respect to sex and weight.
According to Pankakoski et al. (1987), a total of 23 measurements were taken on each
skull of muskrat. The skull measurements of secondary introducants (Lithuania)
females were mostly larger than those of males (p < 0.05). But the muksrat skulls were
longer and wider in males than in females of primary introducants (Finland and
Poland). The mean values of measurements on condylobasal length (CL), braincase
length (BL) and weight (BW) showed that were higher in Finnish and Polish than in
Lithuanian populations of muskrat (p < 0.05). These can depend on adataptive
changes: habitat quality, diet and others. The strong relationship between muskrat body
weight and skull length were determined in Lithuania (r=0.72, p<0.001).

Key words: muskrat, Ondatra zibethicus, morphometry, introducants
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VARIJABILNOST MORFOMETRIJSKIH PARAMETARA LOBANJE
BIZAMSKOG PACOVA U CILJU POREDENJA JEDINKI KOJE SU
PRIMARNO I SEKUNDARNO INTRODUKOVANE

Paulauskas A.”, Skyriené G.!

Sazetak: Bizamski pacov (Ondatra zibethicus) je lovna divlja¢ koja se lovi zbog
trofeja, krzna i ekonomske dobiti u mnogim zemljama. Morfometrijski parametri se
mogu razlikovati u razli¢itim populacijama bizamskog pacova. Cilj ovog rada bio je da
se uradi morfometrijska analiza lobanja bizamskog pacova u Litvaniji (sekundarna
introdukcija) 1 da se uporedi sa jedinkama koje su bile prve introdukovane (Poljska,
Finska) u odnosu na pol i starost jedinki. Na osnovu rada Pankakoski 1 sar. (1987),
ukupno 23 parametara je odredeno za svaku lobanju. Morfometrijski parametri lobanja
zenskih jedinki koje su sekundarno introdukovane (Litvanija) su bili uglavnom veci
nego kod muskih jedinki (p < 0.05). Sa druge strane, kod jedinki primarne introdukcije
(Finska 1 Poljska) lobanje muzijaka bizamskog pacova su bile duze i Sire u odnosu na
lobanje zenki. Prose¢ne vrednosti duzine kondilobazalne kosti, duzne i tezine lobanje
su bile veée u populacijama iz Finske 1 Poljske u odnosu na populacije bizamskog
pacova iz Litvanije (p < 0.05). Ove promene mogu biti posledica adaptivnih promena,
kvalitata staniSta, nacina ishrane i drugih faktora. UocCena je jaka korelacija izmedu
telesne mase 1 duzine lobanje kod jedinki iz Litvanije (r=0.72, p<0.001).

Kljucne reci: bizamski pacov, Ondatra zibethicus, morfometrija, introdukcija
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DYNAMICS OF POPULATION NUMBERS AND HARVEST FIGURES FOR
RED DEER (Cervus elaphus) IN NORTHERN POLAND

Ziolkowska E.”

Summary: In Poland during last decade number of red deer increased from
130 000 to 217 000 individuals despite increase in numbers of animals harvested
from 38 to 69 thousand. The increase in the population numbers of deer elevated
the level of damage exerted in cultivated fields, and increased the cost of
protecting forest plantations against browsing and bark stripping which
amounted in 2012 to 14 million and 40 million euro, respectively. Preliminary
results of estimating population numbers, made by objective methods, indicate
that data obtained from hunters on the numbers of red deer are gross
underestimates. For this reason, an attempt to verify the official data on red deer
population number within the 433 thousand hectares of forest administered by
the Regional Directorate of State Forests in Torun. During 2007-2013 period
there was increase in the population number from 8,3 thousand to 10,6 thousand
individuals, despite systematic increase in the number of animals harvested from
2,8 thousand to 4,7 thousand . The respective rates of increase in population
numbers and harvest numbers measured as the finite rate of increase (A),
amounted to 4%, and 9% per annum. Using the harvest data, and the finite rate
of increase in population, and assuming that the annual net population reaches 20
% of the deer number after the end of hunting season, the probable population
number was calculated. The calculations showed that, depending on game
management unit, the population numbers were higher by factor of 2 to 3 than
the figures provided by hunters, and the population density fluctuated from 8.7 to
106.5 individuals /1000 hectares of forest. The estimated population numbers
density of red deer in the studied area was thus higher by 139 % than the official
data, and amounted to 24.4 thousand individuals i.e., 49,5 individuals per 1000
ha of forest. It is suggested that the density of red deer should be reduced to 35
individuals/1000 ha of through the increase in harvest quotas to the level of 27%
of the population number at the of season of hunts in March.

Key words: population census, hunting statistics, finite rate of increase,
underestimating the numbers of red deer
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DINAMIKA BROJNOSTI POPULACIJE I OBIM ODSTRELA JELENA
(Cervus elaphus) U SEVERNOJ POLJSKOJ

Ziolkovska E."

Sazetak: Broj jelenske divlja¢i u Poljskoj je tokom prethodne decenije
porastao sa 130 000 na 217 000 jedinki, uprkos povecanju obima odstrela sa
38 na 69 hiljada. Porast brojnosti jelenske divljaci je povecao obim Steta na
poljoprivrednim kulturama, kao 1 troSkove zaStite Sumskih plantaza od
objedanja 1 guljenja kore. U 2012. godini objedanje je izazvalo Stete u
vrednosti od 14 miliona evra, a guljenje kore Stete od 40 miliona evra.
Preliminarni rezultati procene brojnosti populacija jelenske divlja¢i na osnovu
objektivnih metoda pokazuju da podaci bazirani na proceni lovaca znacajno
podcenjuju brojnost jelenske divljaci. Iz ovih razloga smo pokusali da
proverimo zvani¢ne podatke o brojnosti jelenske divlja¢i u regionalnom
direktoratu drzavnih Suma Torun koji obuhvata 433 hiljada ha Sume. Tokom
perioda 2007-2013. godine brojnost jelenske divljaci je porasla sa 8,3 na 10,6
hiljada jedinki, uprkos povecanju obima odstrela sa 2,8 na 4,7 hiljada.
Odgovarajuce stope rasta brojnosti populacija i obima odstrela su merene
kona¢nim stopama rasta (1), koje su iznosile 4% 1 9% godi$nje. KoriS¢enjem
podataka o odstrelu 1 kona¢noj stopi rasta populacije, pod pretpostavkom da
godisnji prirast populacije dostize 20% u odnosu na brojnost jelena na kraju
lovne sezone, izraCunata je verovatna brojnost populacija. Proracun je
pokazao da, u zavisnosti od dela terena, brojnost populacija je bila visa za 2
do 3 faktora u odnosu na procene lovaca 1 da je gustina populacije varirala od
8,7 do 106,5 grla / 1000 ha Sume. Procenjena gustina populacija jelenske
divljaci u ispitivanom podrucju je zbog toga bila visa za 139% u odnosu na
zvani¢ne podatke, brojnost jedinki je procenjena na 24,4 hiljade, odnosno
49,5 jedinki/ 1000 hektara Sume. Predlozeno je da se gustina jelenske divljaci
smanji na 35 jedinki/1000 ha kroz povecanje obima odstrela do 27% od
ukupne brojnosti populacije pred pocetak lovne sezone.

Kljucne reci: prebrojavanje populacije, lovacka statistika, kona¢na stopa rasta
populacija, potecenjivanje brojnosti jelenske divljaci
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RED DEER (Cervus elaphus 1..) MANAGEMENT IN FRUSKA GORA
NATIONAL PARK (VOJVODINA)

Gaci¢ D.P.," Danilovi¢ M.!, Zubi¢ G.°, Cupara D.’

Summary: This paper presents the results of settlement and management of red
deer in Fruska gora special-purpose hunting ground and National Park
(Vojvodina) in submontane mixed broadleaf forests that were once part of its
natural range. The total hunting ground area is 25,518 ha (105-539 m a.s.l.). In
February 2009, red deer originating from Hungary (KapoS$var) were settled in the
central area of the National Park in a place called Ravne (53 + 319), where an
enclosed shelter area of about 100 ha had previously been established. The main
goals of red deer settling in the area of Fruska Gora mountain were to establish a
new viable free-ranging population which enables normal hunting management
and ensure long-term economic benefit for the local community. The analysis is
based on data from the planning documents of the PE “FruSka Gora National
Park”, as well as on the basis of 70 discarded antlers measured according to the
CIC formula and collected during a five year period (2010-2014). A total of three
infrared sensor cameras (Dorr SnapShot / Mobil black 5.1) were placed at five
locations from 1% December 2013 to 30" April 2014, and more than 10,000
JPEG images were saved. The results of measurement and analysis of discarded
antlers indicate a high quality and good development of red deer males (2-6
years). A regular use of digital game cameras in several feeding sites enabled
quick improvement of management and additional protection of the red deer. In
addition, a number of other animal species which are important for hunting
management were recorded — roe deer, wild boar, brown hare, fox and badger. In
the spring of 2014, the estimated number of red deer in the open part of the
hunting ground Fru$ka Gora National Park was about 100 specimens (453 +
559). According to the criteria for the assessment of reintroduction success, the
settlement of red deer in the FruSka Gora National Park can so far be assessed as
successful.

Key words: red deer, management, reintroduction, Vojvodina
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GAZDOVANJE JELENOM (Cervus elaphus L..) U NACIONALNOM
PARKU FRUSKA GORA (VOJVODINA)

Gacié D.P.," Danilovié¢ M., Zubié G.°, Cupara D

Sazetak: U radu su prikazani rezultati naseljavanja i gazdovanja jelenskom
divlja¢i u loviStu posebne namene i Nacionalnom parku Fruska gora
(Vojvodina), u brdskim meSovitim Sumama liS¢ara koje su nekada bile deo
njenog prirodnog areala. Ukupna povrSina lovista je 25,518 ha, a nadmorska
visina od 105-539 m. Jelenska divlja¢ poreklom iz Madarske (KapoSvar) u
februaru 2009. godine naseljena je u centralno podrucje nacionalnog parka na
mestu zvanom Ravne (58 + 319), gde je prethodno osnovano ogradeno
prihvatiliSte povrSine oko 100 ha. Osnovni ciljevi naseljavanje jelenske divljaci
na podrucje Fruske gore su formiranje nove vijabilne populacije koja omogucuje
normalno lovno gazdovanje 1 obezbeduje dugorocnu ekonomsku dobit za lokalno
stanovniStvo. Analiza je izvrSena na osnovu podataka iz planskih dokumenata JP
“Nacionalni park FruSka gora”, kao i na osnovu 70 odbacenih grana parogova
merenih po CIC formuli i kolektiranih tokom pet godina (2010-2014). Tri
digitalne kamere (Dorr SnapShot / Mobil black 5.1) postavljane su na pet
lokaliteta u periodu 1. XII 2013 - 30. IV 2014, i viSe od 10.000 JPEG slika je
zabeleZeno. Rezultati merenja 1 analize odbafenih grana parogova ukazuju na
visok kvalitet 1 dobar razvoj muskih jedinki (starost 2-6 godina). Redovna
upotreba digitalnih kamera na nekoliko hraniliSta omogucila je da se tokom
kratkog perioda poboljsa gazdovanje i dodatno zastiti jelenska divlja¢. Takode,
evidentiran je veci broj drugih Zivotinjskih vrsta vaznih za lovno gazdovanje —
srna, divlja svinja, zec, lisica 1 jazavac. U prole¢e 2014. godine, procenjena
brojnost jelenske divljaci u otvorenom delu lovista Nacionalni park Fruska gora
bila je oko 100 jedinki (453 + 55%). Prema kriterijumima za ocenjivanje uspeha
reintrodukcije, dosadasnje naseljavanje jelenske divlja¢i u Nacionalnom parku
Fruska gora moze da se oceni kao uspes$no.

Kljucne reci: jelen, gazdovanje, reintrodukcija, Vojvodina
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REPRODUCTIVE POTENTIAL OF ROE DEER IN SLOVENIA
Flajsman K.", Jelenko 1.°, Pokorny B.”

Summary: European roe deer (Capreolus capreolus L.) is the most important
game species in majority of European countries, including Slovenia. Therefore, it
is crucial to perform an effective management of this species, which should be
based on the knowledge on its population dynamic. Systematic research on
reproductive potential (e.g. fertility and potential litter sizes) of roe deer in
Slovenia began in 2013. Reproductive organs (uteri with ovaries) of culled roe
deer females, i.e. adult does (n = 392) and yearlings (n = 82), were sampled in 45
hunting grounds all around Slovenia during the hunting season, from
1 September to 31 December 2013. Fertility was determined by the presence of
corpora lutea in ovaries, and potential litter size by counting their numbers.
Results confirmed high fertility of roe deer females in Slovenia. Corpora lutea
were present in ovaries of all except two adult does, and only 15.9% of yearlings
was infertile, all of them in poor body condition (undressed body mass <11 kg,
1.e. without abdominal content, but with head and legs retained). Potential litter
size (number of corpora lutea in ovaries) was primarily influenced by doe body
mass and age. Mean number of corpora lutea was 1.84 in adult does, and 1.20 in
yearlings, respectively. Body mass has a strong positive impact on the potential
litter size in both age classes. However, yearlings (primiparous does) perform
much higher variability in reproductive potential (i.e. all individuals <10 kg were
without any corpus luteum, and all individual >18 kg had 2 corpora lutea). This
has to be taken into account when making management decisions. Indeed,
particularly selective culling of yearlings in poor condition, i.e. with low body
mass, and preserving of heavier individuals, can have a significant impact on
fawn production, and hence also on the reproduction of roe deer in the following

year(s).

Key words: Roe deer, reproductive potential, doe fertility, corpus luteum
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FILOGEOGRAFIJA EVROPSKOG SRNDACA I HIBRIDIZACIJA SA
SIBIRSKIM SRNDACEM U CENTRALNOJ I ISTOCNOJ EVROPI — UVOD U
PROJEKAT

Plis K.!, Niedziatkowska M. ", Jedrzejewska B.!

Sazetak: Mnogi faktori oblikuju geneticki diverzitet prirodnih populacija razlicitih
vrsta. Jednu od glavnih uloga u oblikovanju geneticke strukture populacija sisara
Evrope imala su ledena doba. Postoje tri glavne mtDNK linije (zapadna, centralna i
istocna) srndaca Capreolus capreolus u Evropi. Podaci o genetickom diverzitetu
srndaca isto¢nog dela kontinenta su nepotpuni. Brojni podaci ukazuju na postojanje
velikih podrucja u isto¢noj Evropi sa pogodnim uslovima za razliCite vrste drveca,
biljaka i zivotinja u toku poslednjeg glacijalnog maksimuma (LGM). Cilj ovog rada
jeste da se ustanovi lokalizacija istoénog LGM refugijuma i da se rekonstruiSu
postglacijalni ekspanzivni putevi srndac¢a. NaSplan je da u studiju uklju¢imo uzorke
sakupljene u centralnoj, severnoj i isto¢noj Evropi. Na osnovu podataka geneticke
studije naSeg tima sprovedene u populacijama severno-isto¢ne Poljske, vecina
detektovanih haplotipova pripadala je haplogrupi centrane Evrope, jedan haplotip (H9)
pripadao je isto¢noj liniji haplotipova, dok je jedan hapotip (H3) geneticki bio veoma
udaljen od svih prethodno publikovanih haplotipova. Moguce je da postoji bar jo$
jedna do sada neidentifikovana nova geneticka linija Evropskog srndac¢a u severo-
istocnom delu kontinenta. Pored prirodnih procesa, kao S§to je postglacijalna
ekspanzija, uticaj Coveka, naroCito translokacija koje su se deSavale u proslosti,
oblikovao je geneticki diverzitet ungulate. U naSoj studiji srndaca u severo-isto¢noj
Poljskoj, polovina je posedovala haplotipove Sibirskog srndaca Capreolus pygargus
Sto je verovatno posledica translokacija Sibirskog srndac¢a u Bialowieza Primeval Sume
u kasnom period XIX veka. Jedan od ciljeva naSeg projekta je da se utvrdi stepen
hibridizacije ove dve vrste u centralnoj 1 isto¢noj Evropi id a se otkrije da li je
hibridizacija posledica translokacija ili introgresije kao dela prirodnog procesa.

Kljucne reci: mikrosateliti, mtDNK, hibridizacija, populaciona genetika, protok
gena.
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DETERMINATION OF DAMAGES CAUSED BY DEER GAME IN THE AREA
OF MOSLAVACKA GORA (MIDDLE CROATIA)

Nekvapil N.!, Ozimec S.!, Gaci¢ D.?, Florijanci¢ T.!, Boskovi¢ I.!

Summary: Damages caused by deer game on forest habitats makes permanent and big
problem, as well as in many European countries, as well in Croatia. Researches on this
topic in Croatia were done occasionally, without systematic monitoring of impact and
intensity of damage on forest stands. Experimental determination of deer damage was
done in 2012, in the middle part of Moslavacka gora mountain, within the hunting
ground VII/15 “Western Garjevica” (surface 25 779 ha). Field surveys were performed
on selected experimental plots with total surface of 584 ha. The composition of
dendroflora, number of trees, diameter breast high and tree age were determined on
each plot. Data were collected according to methodology for forest management and
inventory. Total of 198 271 trees has been measured, of which 47 180 was damaged,
and 151 091 undamaged. In the forest stands damages are permanently present because
man with its mode of management changed and imposed living conditions for deer
game. Throughout years of forest management and practice at Moslavacka gora,
occurrence and intensity of damages by deer game did not increased, but slightly
declined for 0.4% in last twenty years. Regulations of the hunting ground and proper
management by creating surface for pasture, sufficient and quality food and feeding
sources facilitate setting up of balance between forest management and size of red deer
population in the hunting ground.

Key words: damage, red deer, hunting ground, Moslavacka gora, Croatia
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PROCENA STETA OD JELENSKE DIVLJACI NA PODRUCJU
MOSLAVACKE GORE (SREDISNJA HRVATSKA)

Nekvapil N.!, Ozimec S.!, Gaci¢ D.?, Florijanci¢ T.!, Boskovi¢ I.!

Sazetak: Stete od jelenske divljadi na Sumskim stanstima danas su stalan i veliki
problem, kako u drzavama Europe, tako i u Republici Hrvatskoj. Istrazivanja ovog
problema u Hrvatskoj su radena povremeno, bez sistematskog pracenja uticaja i
veli¢ine Stete. Pokusna procena Steta od jelenske divlja¢i napravljena je u 2012. godini,
u srediSnjem delu Moslavacke gore, u lovistu VII/15 "Zapadna Garjevica" Cija je
povrSina 25 779 ha. Terenski rad obavljen je na odabranim pokusnim plohama, s
ukupnom povrSinom od 584 ha. Na svakoj pokusnoj plohi utvrden je sastav
dendroflore, te broj stabala, prsni promer stabla i njegova starost. Podaci su prikupljeni
primenom metodologije za uredivanje 1 inventarisanje Suma. Izmereno je ukupno 198
271 stabala, od kojih je 47 180 osteéeno, a 151 091 neoite¢eno. Stete su stalno prisutne
u Sumskim sastojinama jer je ¢ovek svojim nafinom gazdovanja izmenio 1 nametnuo
uslove za zivot jelenske divlja¢i u stanistu. Kroz godine prakti¢nog gazdovanja
Sumskim sastojinama na Moslavackoj gori, nije doslo do jace pojave i intenziteta Steta
od jelenske divljaci, ve¢ je u proslih dvadeset godina primecen lagani pad od 0,4 %.
Uredenje lovista i pravilno gazdovanje, formiranje pasnjackih povrSina, obezbedena
kvalitetna prihrana 1 prehrana, doprinosi uspostavi ravnoteze izmedu gazdovanja
Sumom 1 veli¢ine populacije jelenske divljaci.

Kljucne reci: Steta, jelen obicni, loviste, Moslavacka gora, Hrvatska
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INTEGRATION OF INTRODUCED MOUFLONS WITH THE LOCAL
POPULATION IN THE SUDETY MOUNTAINS

Bobek B.,! F rgckowiak W Furtek J.'

Summary: Research were carried out in Sowie Mountains that are located in central
part of Sudety Mountains (South-western Poland). In 1902, 5 muflons Ovis aries
musimon were brought from Slovakia into this region. In the next years there was an
increase in population number until it reached 778 animals in 1995. Changes in not
proper development of horns have been noticed for a long time. The older the males
were the more curved horns they had, which eventually started to stab into the
animal’s neck. This process eliminated older animals and it was suggested that
inbreeding it. In order to increase genetic variability it was decided to introduce more
mouflons from Slovakia and Czech Republic. Between 2002-2004 76 mouflons were
bought and placed to reproduce in two enclosures located in Bielawa and Jemna. In
June 2006 mouflons from both enclosures (n= 177) were released. These were 59
males, 79 females and 40 lambs. All released animals were given ear tags and 10
females and 10 males got radio collars produced by Televilt. In the following years
location of animals was confirmed through telemetry receivers. The results suggest
that released mouflons colonized the area of 850 ha in enclosure Bielawa and 690 ha
in enclosure Jemna. The animals were located max. 1.0 km - 3.1 km from the
enclosures apart from one male that was found 9.1 km away from the farms. The
average home range of males was 222 ha whereas for females it was 175 ha. After 4
years 19 out of 20 animals were still alive. The forest area in Gory Sowie that is
inhabited by local population of mouflons is 15 800 ha. The degree of integration of
released animals with the local mouflons was low as they occupied only 9,7% of
range distribution of local population. It is possible that colonization of bigger areas
took place through progeny of introduced animals. It will be clear within next 2-3
years if introduction of mouflons gave the expected results.

Key words: mouflon, southwestern Poland, introduction, home range, dispersal, radio
tracking
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INTEGRACIJA INTRODUKOVANOG MUFOLNA SA LOKALNOM
POPULACIJOM U SUDETSKIM PLANINAMA

Bobek B.,! Frgckowiak W Furtek J.'

Sazetak: Istrazivanje je sprovedeno u Sowie planinama koje se nalaze u centralnom
delu Sudetskih planina (jugozapadna Poljska). Godine 1902, 5 muflona Ovis aries
musimon preneto je iz Slovacke u ovaj region. U slede¢im godinama doslo je do
povecanja brojnosti populacije do 778 jedinki 1995. godine. Promene u normalnom
razvoju rogova primeéene su u toku godina. Sto su muZjaci bili stariji to su imali
zakrivljenije rogove, in a kraju bi se oni zabadali u vrat Zivotinja. Ovaj process doveo
je do eliminacije starijih muzjaka 1 smatra se da je u pitanju posledica inbridinga
(ukrStanja u srodstvu). Da bi se povecala geneticka varijabilnost odluceno je da se
uvede jo§ jedinki iz populacija u Slovackoj i Ceskoj. U period 2002-2004 76 muflona
je uneto, 1 to u dva okruga Bielawa 1 Jemna koja su ogradena. Juna 2006 godine
mufloni iz oba regiona (n=177) su oslobodeni. Ukupno je bilo 59 muzjaka, 79 zenki i
40 mladunaca. Sve pustene zivotinje bile su obelezene uSnim priveskom i 10 muzjaka 1
10 zenki ogrlicom sa radioodasiljaCem proizvodaca Televilt. U nerednom period
jedinke su pracene preko odasiljaca. Rezultati pokazuju das u oslobodeni mufloni
zauzeli podruéje od 850ha u okrugo Bielawa i 690ha u okrugu Jemna. Zivotinje su se
nalazile na maksimalnoj udaljenosti od 1.0km-3.1km od ogradenog dela izuzev jednog
muzjaka koji se nalazio na 9.1km od farme. prose¢na veli¢ina oblasti kretanja bila je
222ha za muzjake, odnosno 175ha za Zenke. Nakon 4 godine 19 od 20 Zivotinja je
prezivelo. Sumsko podrugje Gory Sowie koje je naseljeno lokalnom populacijom
muflona ima 15 800ha. Stopa integracije introdukovanih muflona bila je niska obzirom
da koriste samo 9.7% teritorije lokalne populacije. Moguce je da ¢e kolonizacije vece
teritorije biti od strane potomstva. U naredne dve do tri godine imacemo krajnje
rezultate da li je introdukcija muflona dala o¢ekivane rezultate.

Kljucne reci: muflon, jugozapadna Poljska, introdukcija, prirodni areal, disperzija,
radiopracenje
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HUNTING OF WILD BOAR IN SOUTHEAST EUROPE
Benko M.," K.’ Popovic, 7.3 Seletkovi¢, Z.,* Malnar, J.,” Littvay, T.°

Summary: Population of wild boar on the territory of Southeastern Europe is growing
year after year. That is attributed to following: climate changes, disrupted yearly
mating dynamics, lack of predators (bear, wolf, lynx), negligent and abandoned
agricultural land, reduced usage of self-made wood products, weakened interest for
living and developing rural areas, increased migration of population, abandoned army
objects and areas, and low density of human population.

Wild boar mainly resides in lowland areas where there is enough humidity, but also in
hilly and mountains areas. Since it is a omnivore it always finds enough food
throughout the year. In out of vegetation period hunters supplementary feed the
population by which they keep them in certain territories.

Numerical state of wild boar is different by countries and regions, but the population
behavior is similar in almost all territory of southeast Europe, from Black Sea to
Adriatic, as well as on the territory of former Pannonian Sea. In this territory around
150.000 individuals/year of wild boar are being hunted down. Numbers of hunted wild
boar are increasing year after year.

Hunting management is entrusted to hunters, physical or legal entity, hunting
associations or organizations (NGO). Management is based on Hunting management
plan and annual plans.

Interest for wild boar is big, for the hunt itself, but also for the trophy and meat.
Hunting sow and younglings is forbidden certain part of year, but for boar, pig and
jearlings hunting is allowed throughout the year.

Since wild boar is exceptionally active and movable in its search for food it travels
great distances. In time of grain and fruit maturation it visits farms and orchards and
inflicts great damages to crops and fruits. Biggest damages are made in farming
cultures. For that reason hunters in some countries pay claimants estimated
reimbursements, which are due to the volume of damage quite high. Part of potentially
endangered farming territories are enclosed by electrical fences.
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I1ZLOV DIVLJIH SVINJA U JUGOISTOCNOJ EUROPI
Benko M.," K.’ Popovic, 7.3 Seletkovi¢, Z.,* Malnar, J.,” Littvay, T.°

Sazetak: Populacija divlje svinje na prostorima jugoistotne Evrope sve je veca iz
godine u godinu. To se pripisuje slede¢im: klimatskim promenama, poremecenoj
godi$njoj dinamici parenja, nedostatku predatora (medved, vuk, ris), zapuStenim 1
napustenim poljoprivrednim zemljiStem, smanjenim koriStenjem samoizradenih drvnih
proizvoda, slabim interesom Zivljenja 1 razvoja ruralnih podru¢ja, povecanom
migracijom same populacije, napuStenim vojnim objektima i prostorima, te niskom
gusto¢om ljudske naseljenosti.

Divlja svinja najviSe obitava u nizijskim delovima gde ima dosta vlage, ali takode 1 u
brdskim 1 poluplaninskim delovima. Kako je svastojed uvek pronalazi dovoljno hrane
tokom cele godine. U periodima bez vegetacije lovacka udruzenja prihranjuju
populaciju ¢ime ih zadrzavaju na odredenoj teritoriji.

Brojno stanje divlje svinje je razli¢ito po drzavama i regijama, ali je ponaSanje
populacije slicno na gotovo celoj teritoriji jugoisto¢ne Evrope, od Crnog do
Jadranskog mora, kao 1 na podru¢ju nekadas$njeg panonskog mora. Na tom prostoru
prosecno se izlovi oko 150.000 grla divlje svinje godi$nje. Broj izlovljenih divljih
svinja se povecava iz godine u godinu.

Gazdovanje je povereno korisnicima lovista, fiziCkim ili pravnim licima, lovackim
udruzenjima ili drustvima (NVO). Gazduje se na osnovu lovne osnove i godiSnjeg
plana gazdovanja. Interes za divljom svinjom je velik, kako zbog samog lova, tako 1
trofeja 1 mesa. Deo godine zabranjen je lov na krmace i mlade, ali na veprove, prasad i
nazimad lov je dozvoljen tokom cele godine.

Kako je izuzetno aktivna i pokretljiva u potrazi za hranom divlja svinja prelazi velike
udaljenosti. U vreme dospevanja zitarica i vocaka posjecuje ratarske i vocarske
povrSine ¢ime nanosi velike Stete usevima i1 plodovima. Najvece Stete nastaju na
ratarskim kulturama. Iz tog razloga korisnicima lovista u nekim drzavama placaju
oStec¢enima procenjene naknade, koje su zbog obima Stete vrlo
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REPRODUCTIVE PARAMETERS OF FARMED BROWN HARE (LEPUS
EUROPAEUS) FOR RESTOCKING PURPOSES

Slamecka J.'? Jurcik, R.," Mertin, D, Rajsky, M.’

Summary: The population of European brown hare (Lepus europaeus) declined
dramatically last decades in Slovakia. In many areas, originally with high density of
hares, these are almost absent. Improving of the habitat is one of the main tasks for
maintaining of hare populations. To increase the population density, we examined the
hare farming for restocking purposes. Hares were kept in cages in couples all over the
year. Leverets were weaned at the age of 28 days. During three consecutive years,
11.05 leverets were born and 7.06 leverets were weaned per 1 fertile female in average.
The losses were 29.3 % (dead born and mortality up to weaning). We registered 21.5
% of couples having no offspring (due to various reasons). Average number of
leverets in the litter was 2.57; average number of litters was 4.32 per fertile female.
Hare does are able to have up to 8 litters in the year (due to superfoetation), the highest
number of weaned leverets from one female in one year was 20. The adaptation of
hares to the nature conditions is very important role. Hares for releasing were gradually
fed with green fodder and after 2 weeks were released as groups with sex ratio 1:1 into
enclosures offering diverse composition of green food. The adaptation improves the
musculature of hares (average weight gain after adaptation was 0.95 kg and prepares
the animals to natural food. After 6 weeks the hares are prepared for restocking
purposes. The precondition for releasing success is the improvement of habitat.

Key words: brown hare, Lepus europaeus, farming, reproduction, adaptation for
restocking
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REPRODUKTIVNI PARAMETRI VESTACKI GAJENOG ZECA (LEPUS
EUROPAEUS) U SVRHU OBNOVE FONDA

Slamecka J.'? Jurcik, R.," Mertin, D, Rajsky, M.’

Sazetak: Populacija evropskog zeca (Lepus europaeus) u Slovackoj dramati¢no opada
u poslednjoj dekadi.U mnogim oblastima, koja su prethodno belezila visoku brojnost
zeca, sada se gotovo odsutan. PoboljSavanje stani$nih uslova je jedan od glavnih
zadataka za odrZivost populacije zeca. Zbog povecanja brojnosti populacije, ispitali
smo mogucnost vestacke proizvodnje zeca u svrhu obnove fonda. Zecevi u parovima
su drdani u kavezima tokom godine. Ze€i¢i su zaluceni sa staro$¢u od 28 dana. Tokom
tri uzastopne godine prosecno je rodeno 11,05 zeci¢a a 7,06 je zaluCeno po jednoj
priplodnoj zenki. Gubici su iznosiil 29,3% (mrtvorodeni, 1 uginu¢a do zalucenja).
Zabelezili smo da 21,5% parova nije imalo potomstvo (zbog razliCitih razloga).
ProsecCan broj zeci¢a u leglu je bio 2,57, prosecan broj legala po oplodenoj zenki je bio
4,32 po oplodenoj Zenki. Ze€evi su u moguénosti da imaju preko 8 legala u godini
(zbog superfetacije), najveci broj zalucenih ze€i¢a od jedne zenke u u jednoj godini je
bio 20. Adaptacija zeca na prirodne uslove je veoma vazan korak. Zecevi koji se
ispustaju su hranjeni postepeno svezom zelenom hrano, i nakon dve nedelje su
ispuSteni u grupama sa odnosom polova 1:1, u ogradeno podrucje gde se nalazila
zelena hrana razliitog sasatava. Prilagodavanjem u ogradeom prostoru razvija se
muskulatura zeca (prosecan prirast mase nakon perioda adaptacije je bio 0,95 kg ) i na
taj nacin se zivotinja priprema za hranu iz prirode. Nakon 6 nedelja ze€evi su spremni
za ispustanje u prirodu u svrhu popune brojnosti. Preduslov zauspesno ispustanje je
poboljsanje uslova sredine, gde se ispustanje vrsi.

Kljucne reci: zec, , Lepus europaeus,vestacka proizvodnja, reprodukcija, adaptacija
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CYCLICITY OF LONG-TERM ABUNDANCE DYNAMICS IN
POPULATIONS OF LEPUS TIMIDUS IN TRANSBAIKAL REGION
Agafonov G. ', Erdakov L.’

Summary: White hare (Lepus timidus, L) is popular game animals as well as
traditional object of abundance dynamics studying. This specie’s cyclicity of
abundance changes does not admit of doubt. Nonetheless there are no special
studies devoted to the measuring of cycles of dynamics. Such cycles were assessed
visually via graphics of long-term fluctuations of abundance of White hare or via
quantity of furs. The aim of our research was the analysis of chronoecological
characteristics of population abundance dynamics of White hare in Transbaikal
region. We tried to solve the following tasks: to analyse abundance course of White
hare in different districts, to build spectra of rhythms for each district, to count
periods and strengths of periodical components in abundance dynamics in each
district, to compare the spectra of rhythms of abundance dynamics of White hare
for clarification population variability of this indicator. We used data on acquisition
of White hare furs in 12 districts of Transbaikal region for the same 19 years period
(1971-89). We compared images of abundance dynamics of specie in different
districts situated on the timescale (chronograms). Moreover we built frequency
spectrum of abundance rhythms for abundance changes in every district and we also
counted characteristics of every rhythm (period in years and strength in spectral
density units). All the data for abundance dynamics rhythms of White hare available
for the region was split into two unequal groups. The biggest one includes
populations with the main abundance dynamics rhythm which has period of 15-17
years. The second group which includes only 4 districts has main and the strongest
population cycle of 20-25 years. The first group of populations synchronizes with
15-17 years rhythm of magnetic field of the Earth while the second one — with the
Earth’s rhythm with the period of 20-22 years.

Key words: White hare populations, cyclisity of abundance, Transbaikal region
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CIKLICNOST DUGOROCNE DINAMIKE BROJNOSTI U POPULACIJI
LEPUS TIMIDUS U TRANSBAJKALSKOM REGIONU

Agafonov G., Erdakov L.’

Sazetak: Polarni zec (Lepus timidus, L.) predstavlja popularnu divlja¢ kao 1
tradicionalan objekat za ispitivanje dinamike brojnosti. Cikli¢nost u promeni
brojnosti se bez sumnje prisutna ne dovodi u pitanje. Ipak postoje posebne studije
posvecenje utvrdivanju dinamike u ciklusima. Ovi ciklusi su vizuelno ocenjeni
preko grafikona gde su prikazane dugoro¢ne fluktuacije brojnosti polarnog zeca ili
preko koli¢ine krzna ulovljenih zeCeva. Cilj nasSeg istraZivanja je bila analiza hrono
ekoloskih karakteristika zastupljenosti i dinamike populacije polarnog zeca u
Transbajkalskom regionu. PokuSali smo da reSimo sledece zadatke: da analiziramo
pravac po pitanju dinamike brojnosti u razli¢itim okruzima, da se izradi spektar
ritma za svaki okrug, da se broje izbroje periodi i jacine periodicnih komponenti
dinamike brojnosti svakog okruga, da se uporede spektri ritmi¢nosti dinamike
brojnosti polarnog zeca za razjaSnjenje sa stanovista varijabilnosti populacije kao
pokazatelja. Koristili smo podatke o proizvedenom krznu polarnog zeca u 12
okruga Transbajkalskog regiona tokom devetnajstogodiSnjeg perioda (1971-89).
Uporedili smo slike brojnosti 1 dinamike u razli¢itim okruzima, na vremenskoj
liniji. Pored toga iredili smo frekvencijski spektar, brojnosti ritma za promenu
brojnosti u svakom okruzgu a isto tako smo brojali 1 karakteristike za svakim ritam
(period u godinama 1 snage spektralnih jedinica). Svi podaci za brojnost populacije
polarnog zeca iz svakog regiona su podeljeni u dve nejednake grupe. Veca
predstavlja populaciju sa glavnim ritmom dinamike populacije za period 15-17
godina. Druga grupa koja obuhvata samo 4 okruga ima glavni 1 najjaci populacioni
ciklus od 20-25 godina. Prva grupa populacije je sinhronizovana sa 15-17 godi$njim
ritmom magnetnog polja Zemlje, dok je druga grupa u ritmu Zemlje na period 20-
22 godine.

Kljucne reci: populacija polarnog zeca, cikli¢nost brojnosti, Transbajkalski region
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ANALYSIS OF THE KEY FACTOR OF GREY PARTRIDGES'
MORTALITY

Maletié, V.!, Kolevska, D. D.’, Stojcevski, D.?, Lavadinovié, V. > Beukovié¢ D.?

Summary: This paper presents the research results of partial mortality in three
major periods of the annual life cycle and their impact on overall mortality in
populations of partridges, as an essential attribute of the population dynamics of each
species, using the method of analysis of key factors of mortality.

The studies were conducted in the period 2007 - 2014 at an area of 450 ha in
the small game hunting ground "Trubarevo", managed by the Faculty of Forestry for
over 60 years, located in the southeastern part of Skoplje and bordered by suburbs and
villages connected with the city, as well as with the most densely populated
municipality in the city.

Data collection was performed by complete census, more accurately, by
observing of population’s strength (in terms of number) at least three times a week.
Spring density, i.e. the number of isolated pairs was determined for the period 01.03. -
15.03., and the autumn density — after collection of the most of the crops and the
completion of the morphological development of the raised youth, that is, from 20.09. -
10.10. every year. The size of the population after the end of the hunting season was
determined in the period 15.12. - 31.12.

The results indicate that the key factor in the partridges’ population dynamics
1s a variable category in different time periods. Despite the undoubtedly great influence
of the chick survival rates in the first weeks of life on the total mortality, the losses in
the winter very often are of essential importance for the changes in the partridges’
population density, especially in extremely adverse weather conditions.

Key words: Grey partridge, mortality, key factor

' Vladimir Maleti¢, PhD, professor, Faculty of Forestry, Skopje, Macedonia; Dana Dina Kolevska PhD,
professor, Faculty of Forestry, Skopje, Macedonia

? Stojéevski Dejan

? Lavadinovi¢ Vukan, Faculty of Forestry, Belgrade, Serbia

* Dejan Beukovié, Faculty of Agriculutre Novi Sad, Serbia

Corresponding author: Vladimir Maleti¢, Faculty of Forestry, bul. A. Makedonski bb, 1000 Skopje,
Macedonia;

E-mail: vmaletic@sf.ukim.edu.mk; Phone: +38970323940

35



3 Medunarodni simpozijum o lovstvu,
» Savremeni aspekti odriivog gazdovanja populacijama diviljaci «
Zemun - Beograd, Srbija , 26 — 28 septembar, 2014.

UDK: 598.261.7:616-036.8:530.16

FILOGEOGRAFIJA EVROPSKOG SRNDACA I HIBRIDIZACIJA SA
SIBIRSKIM SRNDACEM U CENTRALNOJ I ISTOCNOJ EVROPI - UVOD U
PROJEKAT

Maletié¢, V.!, Kolevska, D. D.’, Stojcevski, D.°, Lavadinovié, V. ° Beukovié¢ D.?

Sazetak: U radu su prezentirani rezultati istrazivanja parcijalnih mortaliteta u tri
najznacajnija perioda godiSnjeg zivotnog ciklusa i njihov uticaj na ukupne gubitke u
populacijama poljskih jarebica, kao suStinskom atributu populacione dinamike svake
zivotinjske vrste, primenom metoda analize klju¢nog faktora mortaliteta.

Istrazivanja su vrSena u periodu 2007 — 2014 godine na povrsini od 450 ha u
delu lovista za sitnu divljaé ,, Trubarevo™, kojim preko 60 godina gazduje Sumarski
fakultet, lociranog u jugoisto¢nom delu priferije grada i oivi¢enog prigradskim
naseljima 1 selima spojenim sa gradom, kao i najguSce naseljenenom gradskom
opStinom.

Prikupljanje podataka je vrSeno celosnim prebrojavanjem, tacnije pracenjem
brojnog stanja najmanje tri puta u toku nedelje. Prole¢ne gustine, odnosno broj
izdvojenih parova je utvrdivan u periodu 01.03. — 15.03., a jesenje posle sakupljanja
najveceg dela letine i zavrSenog morfoloskog razvoja odgajenog podmlatka, odnosno
od 20.09. do 10.10. svake godine. Brojnost populacije posle zavrSetka lovne sezone je
utvrdivana u periodu 15.12. - 31.12.

Dobijeni rezultati ukazuju da je kljuéni faktor u populacionoj dinamici poljskih
jarebica promenljiva kategorija u razliCitim vremenskim periodima. [ pored
nesumnjivo velikog uticaja stepena prezivljavanja pili¢a u prvim nedeljama zivota na
ukupnu mortalitet, gubici u zimskom periodu veoma c¢esto imaju sustinski znacaj u
promenama gustina populacija poljskih jarebica, naro€ito u ekstremno nepovoljnim
meteoroloSkim uslovima.

Kljucne reci: poljska jarebica, mortalitet, kljucni faktor
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ROCK PARTRIDGE (ALECTORIS GRAECA) MANAGEMENT
IN REPUBLIC OF CROATIA

., ] . o
Grubesi¢, M. ', Tomljanovié¢, K.

Summary: Rock partridge is a native species of small game bird that is being
managed by Hunting Act (NN 140/05 and 75/09) on the territory of Republic of
Croatia. Partridge is spread in Croatia in the subcostal part and islands, it inhabits
karst covered with weaker intersected shrub vegetation, pastures and low deciduous
groves from sea level all the way to mountainous regions of south and west hill
steeps of Primorje and Dalmatian hinter side and Istrian coast (Vidovi¢, 1999). Based
on central hunting records, 2900 beaks are yearly extracted by cull on the territory of
Republic of Croatia. Recorded state of mother fund in spring of 2012/2013 amounted
to around 5 000 beaks, while accrual was fairly low 3400 beaks. Geographically
speaking partridge is spread throughout the entire coastal part; however over 90% of
recorded mother fund is concentrated on the territory of three counties of north and
middle Dalmatia. Achieved mother funds, and indirectly cull as well are currently
under capacity that is being recommended (Grubesi¢ 1 sur. 2011). This state is a
result of multiple and intertwined negative influences. Partridge cull for previous
year numbered to 85% of accrual. Stated cull should be skeptical taken into
consideration, because cull is often expressed for the sake of compliance with legal
forms and in reality are not realized. Reduced action can ensure population progress,
however if you take into consideration that during the 1980s the numbers reached
over 35 000 beaks, current state is in no way satisfactory and is hard to assume that it
will be reached in the near future. Conducted research during the last two years are
pointing to good growth if we observe individual pairs (families), but it is very hard
to determine real losses caused by predators. Research directed to habitat analysis
point to high percentage of dependence of partridge to previously burned areas,
which suggests that the fire, unfortunately, is the only ameliorative action in sense of
improving habitation and living conditions for partridge.

Key words: rock partridge, hunting management, habitat capacity, cull, mother fund
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JAREBICA KAMENJARKA(ALECTORIS GRAECA) GAZDOVANJE U
REPUBLICI HRVATSKOJ

., ] . o
Grubesi¢, M. ', Tomljanovié, K.

Sazetak:. Jarebica kamenjarka grivna autohtona je vrsta sitne pernate divljaci kojom se
na osnovu Zakona o lovstvu (NN 140/05) 1 Zakona o izmjenama i dopunama Zakona o
lovstvu (NN 75/09) gayduje u citavom arealu na podrucju Republike Hrvatske.
Kamenjarka je u Hrvatskoj raSirena na podrucju citavog priobalnog dela kao i na
ostrvima, nastanjuje krSke kamenjare obrasle slabijom ispresecanom grmolikom
vegetacijom, pasSnjake i niske listopadne Sumarke od granice mora pa sve do planinskih
predela juznih i zapadnih obronaka gornjeg primorskog i dalmatinskog zaleda kao 1
istarskog priobalja (Vidovi¢, 1999). Na osnovu lovne evidencije, godiSnje se na
podrucju R. Hrvatske odstrelom i iznese ukupno 2.900 kljunova. Zabelezeno stanje
mati¢nog fonda u prole¢e 2012/2013 iznosilo je neSto iznad 5.000 kljunova, dok je
zabelezeni prirast poprili¢no nizak, 3400 kljunova. Geografski gledano kamenjarka je
raSirena u Citavom priobalnom pojasu, medutim preko 90% zabeleZenog mati¢nog
fonda skoncentrisano je na podrucju tri zupanije severne i srednje Dalmacije. Ostvareni
mati¢ni fondovi, a posredno i odstrel trenutno se nalaze ispod kapaciteta koje
preporucuju Grubesi¢ 1 sar. 2011. Takovo stanje rezultat je viSebrojnih 1 medusobno
isprepletenih negativnih uticaja. Odstrel kamenjarke za prethodnu godinu iznosio je
85% prirasta. Iskazani odstrel treba uzeti sa jednom odredenom rezervom jer Cesto se
odstrel iskazuje radi zadovoljavanja zakonske forme, a da se u stvarnosti ne realizuje.
Smanjeni zahvat moze osigurati napredak populacije, medutim ako se uzme u obzir da
je osamdesetih godina dvadesetog veka brojnost bila preko 35000 kljunova sadaSnje
stanje nikako ne zadovoljava 1 teSko je za predpostaviti da ¢e u skorijoj buduénosti biti
postignuto.

Kljucne reci: jarebica kamenjarka grivna, lovno gaydovanje, kapacitet staniSta, odstrel,
mati¢ni fond
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SURVIVAL OF SPRING RELEASED, HAND REARED COMMON
PHEASANTS (PHASIANUS COLCHICUS COLCHICUS L. 1758) AND
CHUKAR PARTRIDGES (ALECTORIS CHUKAR, E. GRAY, 1830) IN

NATURAL HABITATS IN BULGARIA

Mihaylov, H. ! Gruichev, G, Stoyan Stoyano S/

Summary: Survival and adaptation in the wild of the farm game birds are the most
important indicators for the game breeding success. Spring release of hand-reared
Common pheasants (Phasianus colchicus L., 1758) and Chukar partridges
(Alectoris chukar Gray, 1830) is a powerful tool to increase the breeding potential
and the growth rate of population. However, the process is complicated and
depends to a large extent on the preservation and development of birds’ wild
instincts, proper breeding and dispersal, habitat selection and the period of
releasing. Survival of 20 Common pheasants and 49 Chukar partridges, spring
released in natural habitats in Bulgaria, was estimated using radio-telemetry.
Pheasants were released in March 2011 and Chukars — in February to May 2010.
During the first eight weeks after release 80% of Pheasants and 88% of Chukars
died. Chukars survival rates did not depend on the method of releasing. Pheasants
and Chukars survival rates did not differ, but Pheasants dispersion was lower. The
highest mortality rates occurred in the first 2 weeks after releasing.

Key words: Key words: survival rates, radio telemetry, farm birds, pheasant,
chukar partridge
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OPSTANAK, PROLECNOG ISPUSTANJA VESTACKI GAJENOG FAZANA
(PHASIANUS COLCHICUS COLCHICUS L. 1758) I CUKAR JAREBICE
(ALECTORIS CHUKAR, E. GRAY, 1830) U PRIRODNIM STANISTIMA

BUGARSKE

Mihaylov, H. ! Gruichev, G., Stoyan Stoyano S/

Sazetak: Opstanak 1 adaptacija veStacki gajene pernate divljaci na uslove u divljini je
jedan od najvaznijih indikatora uspeSnosti veStaCkog odgoja ove vrste divljaci.
Prole¢no ispustanje vestacki gajenog fazana (Phasianus colchicus L., 1758) i ¢ukar
jarebice (Alectoris chukar Gray, 1830) predstavlja mocan alat za povecanje
odgajivackog potencijala kao 1 stope porasta populacije. Medutim taj proces je
komplikovan 1 uti¢e u velikoj meri na oCuvanje divljih nagona ptica, pravilan rast 1
razvoj, izbor stanista 1 vreme ispuStanja. Opstanak 20 fazana i 49 Cukar jarebica, nakon
proleénog ispustanja u prirodna staniSta Bugarske, pracen je koriS¢enjem radio
telemetrije. Tokom prvih osam nedelja nakon ispusStanja 80% fazana i 88% cukar
jarebica je uginulo. Stopa prezivljavanja cukar jarebice ne zavisi od metoda ispustanja.
Stopa prezivljavanja fazana i1 Cukar jarebice se nije razlikovala, jedino je disperzija bila
niza kod fazana. NajviSa stopa smrtnosti se dogodila u prve dve nedelje nakon
ispustanja.

Kljucne reci: stopa prezivljavanja, radio telemetrija, vesStacki uzgoj, fazan, cukar
jarebica.
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FIBER LEVEL OF NATURAL FEED IN STOMACH CONTENT OF BROWN
HARE (LEPUS EUROPAEUS) FROM OPEN FIELDS OF AGRO-BIOTOPE

Beukovi¢ M.", Pordevi¢ N.°, Beukovi¢ D.!

Summary: Disappearance of steppe as ideal habitat for brown hare, this species has
been successfully adapted to agro biotope, or areas under large arable land. The hares
prefer a habitat of open fields with hedgerows and woodlots near arable farmland, as
they're herbivores and mainly eat wild herbs, grasses and agricultural crops.
European hares can eat a lot of vegetation, rich in cellulose, which is part of the
brown hares' grass-based diet, is difficult to digest in first time passing through
digestive tract, which is monogastric. While lying in their forms during the day the
hares pass soft droppings, which contain the undigested vegetation. They eat these
soft pellets a process called coprophagy so they can properly digest their food and
get the maximum nutrition from it. One of the quickest and easiest way to estimate
the composition and quality of brown hare feed from open fields of agro-biotope is
examining stomach contents of hunted animals. In our research samples of gastric
contents of 115 brown hare were collected from eight different locations in
Vojvodina, during the autumn hunting season 2012". We analyzed the age of hunted
animals and the fiber content in the stomach (NDF and ADF). The goal of this paper
was to determinate fiber level in stomach content of brown hare from open fields of
in Vojvodina. The NDF level was in range 28.45% to 29.86% depending of age,
level of ADF also depended of age and it was 18.66% to 20.35%. Between age
groups there is no statistical significant differences. The highest level of NDF was in
up 1 year age old group of brown hare. It has been observed that the level of the
ADF was increasing with aging. Correlation between NDF and ADF in the stomch
contents of brown hare was positively correlated (r = 0.70) and can be assessed with
moderate connection.

Key words: brown hare, NDF, ADF, stomach content, natural feed

The authors wish to express gratitude to the Ministry of education, science and technological
development of the Republic of Serbia which financed these investigations within the project
TR-31009

! Beukovi¢ Milog, PhD, asociate professor, , Beukovi¢ Dejan, MSc, research assistant, University of
Novi Sad, Faculty of Agriculture, Novi Sad, Serbia

% Nenad Pordevi¢, PhD, professor, University of Belgrade, Faculty of Agriculture, Zemun, Serbia.
Corresponding author: Beukovi¢ Dejan, MSc, University of Novi Sad, Faculty of Agriculture, Novi Sad,
Serbia

Email: dejan.beukovic@stocarstvo.edu.rs

41



3 Medunarodni simpozijum o lovstvu,
» Savremeni aspekti odriivog gazdovanja populacijama diviljaci «
Zemun - Beograd, Srbija , 26 — 28 septembar, 2014.

UDK: 639.112:612.322

NIVO VLAKANA IZ PRIRODNE HRANE U ZELUDACNOM SADRZAJU
ZECA (LEPUS EUROPAEUS) SA SLOBODNIH PODRUCJA AGROBIOTOPA

] . R
Beukovi¢c M.”, Dordevi¢ N.”, Beukovi¢ D.",

Sazetak: Nestankom stepa koje su idealno staniSte za zeca, ova vrsta se uspeSno
prilagodila agro biotopu, odnosno podru¢ja pod velikom obradivim povr§inama.
Zecevi vole staniSta otvorenih polja oivi¢enih rastinjem 1 §ibljem, u blizini oranica,
obzirom da su biljojedi 1 hrane se travom 1 orani¢nim usevima. Evropski zec tokom
1shrane konzumira dosta vegetacije, koja je bogata celulozom, koja kao sastavni deo
ishrane zeca predstavlja teSko svarljivu hranu prilikom prvog prolaska kroz digestivni
trakt koji je monogastrican. Leze¢i u logi tokom dana zec izbacuje izmet, koji sadrzi
nesvarenu vegetaciju. Konzumirajuéi izmet koji ima formu meke pelete (koprofagija)
zeCevi mogu u potpunosti da svare hranu 1 izvuku maksimalnu koli¢inu hranljivih
materija. Jedan od najbrzih i najlaksi nacCin za procenu sastava i kvaliteta hranljive
vrednosti prirodne hrane zeca je ispitivanje Zeluda¢nog sadrZaja odstreljenih Zivotinja.
U naSem istrazivanju uzorci Zeluda¢nog sadrzaja 115 zeCeva su sakupljeni sa osam
razli¢itih lokaliteta u Vojvodini, tokom jesenje lovne sezone 2012. Analizirana je
starost odstreljenih jedinki kao i sadrzaj vlakana u Zelucu (NDF i ADF). Cilj ovog rada
je da utvrdi nivo vlakana u zeluda¢nom sadrzaju sa otvorenih podrucja Vojvodine.
Nivo NDF vlakana u zavisnosti od starosne dobi se kretao od 28,45 do 29,86%, dok se
nivo ADF-a takode u zavisnosti od starosne dobi kretao od 18,66-20,35%. Izmedu
starosnih grupa nisu utvrdene statisticki znacajne razlike. Najvisi sadrzaj NDF-a je bio
kod jedinki starosti preko 1 godine. Uoceno je i da se nivo ADF povecavao sa staroScu.
Povezanost nivoa NDF-a i ADF-a u zeludacnom sadrzaju zeCeva je u pozitivnoj
korelaciji (r=0,70) 1 moZe se oceniti sa umerenom povezanoscu.

Kljucne reci: zec, NDF, ADF, zeludacni sadrzaj, prirodna hrana
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BALANCING OF REQUIREMENTS AND ANIMAL ORIGIN FEED
SUBSTITUTION, IN CONCENTRATE MIXTURE
FOR PHEASANT IN AVIARY

. 1 .r Vi . .7 1 . 2 . 2
Dordevi¢, N.', Popovi¢, Z.', Dini¢, B.", Beukovi¢, D.”, Beukovi¢, M.

Summary: Design of the chemical composition of the mixture for pheasants reared in
aviaries is based on the quantitative expression of proteins, relative energy and protein
with respect to modern standards (NRP, 1994), while a protein quality is partly ignored
(practically are used the table values for the amino acid composition). Besides a
review of the results, in practical examples, this paper presents the possibility of
conceiving a mixture of concentrates with lower levels of protein, but with the
appropriate ratio of amino acids. This can be done by rationalizing nutrition of
pheasants rared in aviaries in both parents flock, and pheasants prepared to settle in the
hunting grounds. In addition, at specific examples, is presented the opportunity for a
complete substitution of animal origin feed (as the source of the limiting amino acid),
which would simplify factory mixture production, in accordance with the Veterinary
Law and the current Regulation on the quality of animal feed in Serbia. Using all
animal origin feeds with the exception of milk and milk products, is prohibited in
ruminant nutrition due to a risk of transmission and spread of the disease, bovine
spongiform encephalopathy-BSE (mad cow disease), and it is very limited in the diet
for non-ruminants (pigs and poultry), because it requires the existence of separate
production lines in feed factories. Instead of these nutrients, in the diet of non-
ruminants are used more often adequate replacements based on a combination of high-
quality plant feed and synthetic amino acids, or a commercial substitute for fish meal.
Thereby, an adequate chemical composition is achieved by the same or even a lower
cost.

Key words: pheasants, aviaries, diet, proteins, amino acids, substitution.
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BALANSIRANJE POTREBA I SUPSTITUCIJA HRANIVA ANIMALNOG
POREKLA U SMESAMA KONCENTRATA ZA FAZANE U VOLIJERAMA

. 1 . Vi . e 2 . 3 . 3
Dordevi¢, N.', Popovi¢, Z.', Dini¢, B.”, Beukovi¢, D.”, Beukovi¢, M.

Sazetak: Koncipiranje hemijskog sastava smeSa za fazane gajene u volijerama bazira se
na kvantitativnom izrazavanju potreba u proteinima, odnosu energije i proteina i uz
posStovanje savremenih normativa (NRP, 1994), dok se delom zanemaruje kvalitet
proteina (u praksi se koriste tablicne vrednosti za aminokiselinski sastav). Pored
pregleda dosada$njih rezultata, u konkretnim primerima u ovom radu, prikazana je
mogucénost koncipiranja smeSe koncentrata sa manjim nivoom proteina ali sa
odgovaraju¢im odnosom aminokiselina. Time se moze obaviti racionalizacija ishrane
fazana u volijerama, kako mati¢nog jata, tako 1 fazanci¢a koji se pripremaju za
naseljavanje u lovisSta. Osim toga, na konkretnim primerima je prikazana mogucénost za
potpunu supstituciju hraniva animalnog porekla (kao izvora limitirajucih
aminokiselina) §to bi pojednostavilo fabri¢ku izradu smesa, a u skladu sa Zakonom o
veterini (2005) i Pravilnikom o kvalitetu hrane za zivotinje (2011), koji su trenutno
aktuelni u Srbiji.

Koris¢enje svih hraniva animalnog porekla, sa izuzetkom mleka i proizvoda
prerade mleka, zabranjeno je u ishrani prezivara zbog opasnosti prenosenja i Sirenja
bolesti Bovine spongiform encephalopathy-BSE (kravlje ludilo), a veoma je
ograni¢eno u ishrani nepreZivara (svinja 1 Zivine), jer zahteva postojanje odvojenih
linija u fabrikama hrane za zivotinje. Umesto ovih hraniva, u ishrani neprezivara sve se
ceS¢e koriste adekvatne zamene na bazi kombinacije kvalitetnih hraniva biljnog
porekla i sintetickih aminokiselina, ili komercijalnih zamena za riblje brasno. Pri tome,
postiZe se adekvatan hemijski sastav, kao 1 sli¢na ili ¢ak niZza cena.

Kljucne reci: fazani, volijere, ishrana, proteini, aminokiseline, supstitucija.
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VALIDATION OF AN ET-AAS METHOD FOR THE
DETERMINATION OF LEAD AND CADMIUM IN LIVER SAMPLES
OF HARE

Beukovié D." Jaji¢ L Krstovi¢ S., Beukovié M., Dan, M., Velickovié, N.°

Summary: A rapid, sensitive, accurate and precise method for the determination of
lead and cadmium in tissue samples of hare by Electro-thermal Atomic Absorption
Spectrometry was validated. The main parameters evaluated in the validation were:
linearity, accuracy, repeatability and within-laboratory reproducibility, detection and
quantification limits. Measurement uncertainty was calculated. In particular, the
results for limit of detection and limit of quantification were 4.26 and 12.90 ug/kg
for lead while these values for cadmium were 2.32 and 7.04 pg/kg. Method showed
good linearity with correlation coefficients of R2=0,997 for cadmium and R2=0,999
for lead. Accuracy was evaluated by spike recovery tests and it was performed for
lead and cadmium in both, kidney and liver samples. Obtained recovery values were
ranged from 81.6% to 107.0%. Repeatability and within-laboratory reproducibility
were also evaluated for both elements in kidney and liver samples separately.
Obtained values in both sample types and for each element, met the criteria of CV <
5% for repeatability and CV < 10% for within-laboratory reproducibility. Overall
measure uncertainties were 33% for lead and 29% for cadmium. The results make
evident that the procedure can be used as a method for the determination of lead and
cadmium in liver and kidney samples of hare.

Key words: cadmium, ET-AAS , lead, brown hare, liver, validation
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NIVO VLAKANA IZ PRIRODNE HRANE U ZELUDACNOM SADRZAJU
ZECA (LEPUS EUROPAEUS) SA SLOBODNIH PODRUCJA AGROBIOTOPA

] . R
Beukovic M.”, Dordevi¢ N.”, Beukovi¢ D.",

Sazetak: IzvrSena je validacija Elektro-termalne atomske apsorpcione spektrometrija,
koja je ocenjena kao Brz, pouzdan, tacan i precizan metod za odredivanje olova i
kadmijuma u uzorcima tkiva zeca. Glavni parametri u oceni validacije su: linearnost,
tacnost, ponovljivost 1 unutar-laboratorije reproduktivnost, detekcija 1 kvantifikacija
granice. Izracunata je 1 merna nesigurnost Konkretno, rezultati za granice detekcije 1
granice kvantifikacije su 4,26 1 12,90 ng/kg za olovo, dok se ove vrednosti za
kadmijum su 2,32 1 7,04 ug g / kg. Metod pokazao dobru linearnost sa koeficijentima
korelacije R2 = 0.997 za kadmijum i R2 = 0,999 za olovo. Tacnost je ocenjen Spike
testom ponovljivosti za olovo 1 kadmijum uzoracima jetre. Dobijene ponovqgene
vrednosti su u rasponu od 81,6% do 107.0%. Ponovljivost kao i unutar-laboratorijska
reproduktivnost su procenjeni za oba elementa u uzorcima jetre odvojeno. Jlooujene
BPEIHOCTH y y30pcioma U 3a CBaKH €JIEMEHT, Su UCIyHuJii kputepujyme uz CV <5%
3a moHasJssivost u [IB <10% 3a yHyTap-nabopatopujsku penpoaykrtuBaoct. Generalno
Hem3BecHOCTH je Omma 33% 3a omoBo u 29% 3a kammujym. Iz prikazanih Pesynrara
validacije jacHO ce BUIM Ja ce MOCTYIaK MOKe KOPUCTUTH Kao METOJ 3a oapehuBame
0JIOBa U KaJIMHjyMa y uzorcima jeTpe zeca

Kljucne reci: kamijum, ET-AAS , olovo, zec jetra validacija
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GENETIC DIFFERENTIATION OF GREY WOLF POPULATION
(CANIS LUPUS L.) FROM BALKAN AND CARPATHIANS

Bakan, J.', Lavadinovié, V.>, Popovic, Z3 Paule, L.

Summary. Genetic differentiation of grey wolf (Canis lupus) populations from Balkan
(Serbia and Bulgaria) and the Western Carpathians was studied by means of using
tissue and bone samples from legally hunted wolves. In total, 339 samples of tissues
and bones and small number of feaces, blood and urine samples were used. Genotyping
was based on 15 microsatellites of nuclear DNA. Genetic differentiation was studied
using Bayesian approach (STRUCTURE software). Obtained results showed the
differenetiation between the Balkan and the Carpathian populations as well as between
the Bulgarian population and both populations from Serbia and Slovakia. There are
indications of migration towards west. Although these results are based on the nuclear
markers, it would be advised to reanalyze the samples using mtDNA markers.

Key words: Carpathians, Balkan, genetic differentiation, Canis lupus
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GENETICKA DIFERENCIJACIJA POPULACIJA VUKOVA
(CANIS LUPUS L.) SA BALKANA I KARPATA

Bakan, J.', Lavadinovié, V.>, Popovic, Z3 Paule, L.

Sazetak: Genetska diferencijacija populacija vukova (Canis lupus) sa Balkana (Srbija 1
Bugarska) 1 Zapadnih Karpata je studirana koriS¢enjem uzoraka tkiva i kostiju od
legalno odstreljenih jedinki. Ukupno je 339 uzoraka tkiva i kostiju koris¢eno, kao 1
manji broj uzoraka izmeta, krvi i urina. Genotipiranje je bilo bazirano na 15
mikrosatelita nuklearne DNA. Genetska diferencijacija je studirana koriS¢enjem
Bajezianovog pristupa (STRUCTURE software). Dobijeni rezultati ukazuju na
deferencijaciju izmedu Balkanske i Karpatske populacije, kao i izmedu Bugarske
populacije 1 populacija iz Srbije 1 Slovacke. Oni ukazuju na migracije ka zapadu. lako
su ovi rezultati zasnovani na nuklearnim markerima, bilo bi dobro da se ponovo
analiziraju uzorci koriS¢enjem mtDNA markera.
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GENETIC VARIABILITY OF GREY WOLF (Canis lupus) POPULATION
IN BOSNIA AND HERZEGOVINA

Snjegota D.”, Djan M?, Velickovié N2, Popovic D,
Trbojevic L1 Obreht D.°, Cirovié¢ D.’

Summary: Previous analyses of genetic diversity in grey wolf populations from
Europe showed that grey wolves from the Balkans retained high portion of
variability comparing to other European grey wolf populations. The main goal of
this research was to determine genetic variability of grey wolf population from
Bosnia and Herzegovina based on mtDNA control region sequence variability.
Muscle tissue samples of 17 grey wolf individuals were collected. Total DNA was
extracted and partial fragment of mitochondrial control region was amplified and
sequenced. The final length of sequences in the dataset was 283bp, among which
10 were variable positions (9 parsimony informative sites and 1 singleton variable
site). In total, four haplotypes were detected in grey wolf population from Bosnia
and Herzegovina. Haplotype diversity was h=0.625+0.083, nucleotide diversity,
n=0.012, while average number of nucleotide differences was k=3.515. One
haplotype showed high frequency (52.9%), one intermediate frequency (35.3%)
and two haplotypes were rare and detected only per one individual (5.9% each).
Mismatch distribution analysis showed statistically significant deviation from the
null hypothesis that the observed data fit the sudden expansion model (Ssd=0.136;
p=0.03). We have found high genetic variability within analysed grey wolf
population, as expected for the Dinaric-Balkan grey wolf populations, as
compared with other European wolf populations. Detection of present genetic
diversity and demographic history is important for determination of population
structure and sustainable management of the population.

Key words: grey wolf, genetic variability, Bosnia and Herzegovina
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GENETICKA VARIJABILNOST POPULACIJE VUKA (Canis lupus)
U BOSNI I HERCEGOVINI

S‘njegota D.., Djan M., Velickovié N2, Popovi¢ D,
Trbojevic L1 Obreht D, Cirovié¢ D.’

Kratak uvod: Prethodne analize geneticke raznovrsnosti u populacijama sivog
vuka Evrope su pokazale da sivi vukovi Balkana imaju visok nivo varijabilnosti u
odnosu na ostale populacije sivog vuka u Evropi. Glavni cilj ovog istraZivanja
bila je determinacija geneticke varijabilnosti populacije sivog vuka iz Bosne 1
Hercegovine, na osnovu varijabilnosti sekvence kontrolnog regiona mtDNK.
Materijal i Metode: Sakupljeni su uzorci miSi¢nog tkiva 17 jedinki sivog vuka.
Izolovana je ukupna DNK, 1 fragment mitohondrijalnog kontrolnog regiona je
amplifikovan 1 sekvencioniran.

Rezultati: Kona¢na duzina ispitivanih sekvenci bila je 283bp, u okviru kojih je
nadeno 10 varijabilnih pozicija (9 informativnih pozicija 1 1 jedinstvena
varijabilna pozicija). U populaciji sivog vuka iz Bosne 1 Hercegovine detektovana
su ukupno Cetiri haplotipa. Jedan haplotip je pokazao visoku frekvenciju (52,9%),
jedan srednju frekvenciju (35,3%), a dva haplotipa su jedinstveni i uo€eni kod 2
jedinke (5,9% svaki). Diverzitet haplotipova je h=0,625+0,083, diverzitet
nukleotida, n=0,012, dok je proseCan broj nukleotidnih razlika k=3,515.
Mismatch analiza pokazala je statisticki zna¢ajno odstupanje od nulte hipoteze po
kojoj posmatrani podaci odgovaraju modelu nagle ekspanzije (Ssd=0,136;
p=0,03). Uocena je visoka geneticka raznovrsnost unutar analizirane populacije
sivog vuka, Sto je i oCekivano za populacije sivog vuka Dinarsko-Balkanskog
regiona u poredenju sa ostalim evropskim populacijama sivog vuka. Detekcija
prisutne geneticke raznovrsnosti 1 demografske istorije je vaZzna za determinaciju
populacione strukture 1 odrzivog upravljanja populacije.

Kljucne reci: sivi vuk, geneticka raznovrsnost, Bosna i Hercegovina.
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MITOCHONDRIAL DNA POLYMORPHISM IN POPULATION OF
EUROPEAN ROE DEER (CAPREOLUS CAPREOLUS) FROM
VOJVODINA

Djan M. I Velickovié N.!, Davidovié N.°, Kovacevié M.°,
Markovié V.2, Obreht D.!, Risti¢ Z.°

Summary: Roe deer (Capreolus capreolus) populations from Serbia were
previously genetically characterized based on allozyme and mtDNA sequence
variability. Populations from Vojvodina were described as populations with high
genetic diversity and higher inbreeding level. MtDNA diversity was higher in roe
deer from Serbia, than elsewhere in Europe. In last decade lower fertility rate have
been detected in roe deer populations from Vojvodina. Thus, the aim of this study
was to explore genetic diversity of roe deer population from Vojvodina based on
mtDNA polymorphism and to infer information on possible reduced genetic
variability. In the present paper we present our first results on mtDNA
polymorphism in roe deer population from Vojvodina. A fragment of 452bp
mtDNA control region was successfully amplified for 12 roe deer individuals
sampled in 2014 in Nova Crnja, Novo Milosevo and Novi Becej hunting grounds
and sequencing was performed. We observed a high genetic diversity in roe deer
population from Vojvodina. Eight different haplotypes were detected. Haplotype
diversity was h=0.909+0.065; nucleotide diversity n=0.013 and average number of
nucleotide differences k=5.955. In total 17 polymorphic sites were found, among
which 9 were parsimony informative. Mismatch analyses supported a pattern of
demographic expansion (Ssd = 0.044, p = 0.17), as well as negative values of
neutrality tests (Fu’s Fs = -0.588, p=0.201; Tajima’s D = -0.250, p>0.10).

High genetic variability was detected in roe deer population from Vojvodina
based on mitochondrial DNA sequence variability. Our preliminary results
indicate that no decline of genetic diversity is present, comparing to previously
published data. Furthermore, population expansion was registered. Nevertheless
further studies with more variable genetic markers are needed to confirm this
result and to gain more detail information on roe deer population structure.

Key words: mtDNA, roe deer, Vojvodina
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POLIMORFNOST MITOHONDRIJALNE DNK U POPULACIJI
SRNDACA (CAPREOLUS CAPREOLUS) VOJVODINE

Djan M. ! Velickovi¢ N.!, Davidovi¢ N.°, Kovacevié M.,
Markovi¢ V.2, Obreht D.!, Ristié Z.°

Sazetak: Poulacije srndaca (Capreolus capreolus) Srbije su geneticki karakterisane
primenom analize alozima 1 sekvenci mtDNK. Populacije iz Vojvodine su oznacene
kao populacije sa najve¢im genetickim diverzitetom ali i sa poviSenom stopom
inbridinga. Diverzitet mtDNK srndaca Srbije je najve¢i u poredenju sa svim
populacijama Evrope. U poslednjoj deceniji registruje se opadanje fertilnosti u
populacijama srnda¢a Vojvodine. Cilj ove studije je da se ispita geneticki diverzitet
srnda¢a u Vojvodini na osnovu polimorfnosti mtDNK 1 da se istraZi potencijalno
smanjenje genetickog diverziteta. U ovom radu prikazani su prvi rezultati
polimorfnosti mtDNK kod srnda¢a Vojvodine. Fragment sekvence kontrolnog
regiona mtDNK duZine 452bp uspesno je amplifikovan i sekvenciran kod 12 jedinki
izlovljenih u toku 2014 godine u lovistima Nova Crnja, Novo Milosevo i Novi
Becej. Uocen je visok genetiCki diverzitet u populaciji srnda¢a Vojvodine.
Registrovano je osam haplotipova. Diverzitet haplotipova iznosio je
h=0,909+0,065; diverzitet nukleotida 1=0,013 1 prosecan broj nukleotidnih razlika
k=5,955. Ukupno je nadeno 17 polimorfnih mesta, od kojih su 9 bili informativna
mesta. Mismatch analiza pokazala je prisustvo demografske ekspanzije (Ssd =
0,044, p = 0,17), kao 1 negativne vrednosti testova neutralnosti (Fu Fs = -0,588,
p=0,201; Tajima D = -0,250, p>0,10). Visok stepen geneticke varijabilnosti naden
je u populaciji srndaca Vojvodine na osnovu varijabilnosti mtDNK sekvenci.
Preliminarni rezultati ukazuju da nije doSlo do smanjenja geneticke varijabilnosti, u
poredenju sa prethodnim istrazivanjima. Registrovana je demografska ekspanzija
populacije. Dalja istrazivanja uz primenu visokovarijabilnih nuklearnih markera su
neophodna radi potvrde rezultata is a ciljem dobijanja informacije o strukturi
populacije.

Kljucne reci: mtDNK, srnda¢, Vojvodina
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PHYLOGEOGRAPHY OF EUROPEAN ROE DEER AND ITS
HYBRIDIZATION WITH SIBERIAN ROE DEER IN CENTRAL AND
EASTERN EUROPE - INTRODUCTION TO THE PROJECT

Plis K., Niedziatkowska M. ", Jedrzejewska B.!

Summary: Many factors have an impact on the genetic diversity of contemporary living
populations of different species. One of the main role in shaping genetic structure of
mammals in Europe was played by the Quaternary Ice Ages. There are three main
mtDNA lineages (western, central and eastern) of roe deer Capreolus capreolus
recognized in Europe. The data concerning the genetic diversity of roe deer in eastern
part of the continent are scarce . Numerous scientific data have confirmed the existence
of large areas in eastern Europe with suitable conditions for many tree, plants and
animal species during Last Glacial Maximum (LGM). The aims of our study are to
establish the localization of eastern LGM refugia and to reconstruct the postglacial
colonization routes of roe deer. We plan to include into our study samples of this
species collected in central, northern and eastern Europe. According to the genetic
study of roe deer performed by our team in the north-eastern Poland, most of the
individuals which had mtDNA haplotypes of European roe deer clustered with the
central lineage of the species, one haplotype (H9) clustered with the eastern lineage,
and one (H3) was genetically very distinct from all lineages known from previous
studies. It 1s possible that at least one new genetic lineage of European roe deer exists
in the north-eastern part of the continent.

Except the natural processes such as e.g. postglacial expansion, also human
intervention, especially translocations performed in the past, had the impact on the
present genetic diversity of the ungulate species. In our study of European roe deer in
the north-eastern Poland, about half of the mtDNA haplotypes belonged to Siberian
roe deer Capreolus pygargus which is probably an effect of the translocation of the
Siberian roe deer to Bialowieza Primeval Forest in the late 19th century. One of the
aims of the project is to determine the level and the range of hybridization between
these two species in central and eastern Europe and to find out if this hybridization is
an effect of the translocations or introgression caused by natural processes.

Key words: microsatellites, mtDNA, hybridization, population genetic, gene flow
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FILOGEOGRAFIJA EVROPSKOG SRNDACA I HIBRIDIZACIJA SA
SIBIRSKIM SRNDACEM U CENTRALNOJ I ISTOCNOJ EVROPI — UVOD U
PROJEKAT

Plis K.!, Niedziatkowska M. ", Jedrzejewska B.!

Sazetak: Mnogi faktori oblikuju geneticki diverzitet prirodnih populacija razlicitih
vrsta. Jednu od glavnih uloga u oblikovanju geneticke strukture populacija sisara
Evrope imala su ledena doba. Postoje tri glavne mtDNK linije (zapadna, centralna i
istocna) srndaca Capreolus capreolus u Evropi. Podaci o genetickom diverzitetu
srndaca isto¢nog dela kontinenta su nepotpuni. Brojni podaci ukazuju na postojanje
velikih podrucja u isto¢noj Evropi sa pogodnim uslovima za razliCite vrste drveca,
biljaka i zZivotinja u toku poslednjeg glacijalnog maksimuma (LGM). Cilj ovog rada
jeste da se ustanovi lokalizacija istonog LGM refugijuma i da se rekonstruisu
postglacijalni ekspanzivni putevi srndac¢a. NaSplan je da u studiju uklju¢imo uzorke
sakupljene u centralnoj, severnoj i isto¢noj Evropi. Na osnovu podataka geneticke
studije naSeg tima sprovedene u populacijama severno-isto¢ne Poljske, vecina
detektovanih haplotipova pripadala je haplogrupi centrane Evrope, jedan haplotip (H9)
pripadao je isto¢noj liniji haplotipova, dok je jedan hapotip (H3) geneticki bio veoma
udaljen od svih prethodno publikovanih haplotipova. Moguée je da postoji bar jos$
jedna do sada neidentifikovana nova geneticka linija Evropskog srndac¢a u severo-
istocnom delu kontinenta. Pored prirodnih procesa, kao Sto je postglacijalna
ekspanzija, uticaj Coveka, naroCito translokacija koje su se deSavale u proslosti,
oblikovao je geneticki diverzitet ungulate. U naSoj studiji srndaca u severo-isto¢noj
Poljskoj, polovina je posedovala haplotipove Sibirskog srndaca Capreolus pygargus
Sto je verovatno posledica translokacija Sibirskog srndac¢a u Biatowieza Primeval Sume
u kasnom period XIX veka. Jedan od ciljeva naSeg projekta je da se utvrdi stepen
hibridizacije ove dve vrste u centralnoj 1 isto¢noj Evropi id a se otkrije da li je
hibridizacija posledica translokacija ili introgresije kao dela prirodnog procesa.

Kljucne reci: mikrosateliti, mtDNK, hibridizacija, populaciona genetika, protok
gena.
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MITOCHONDRIAL DNA VARIATION IN ROE DEER
POPULATION FROM LITHUANIA

Piraite I.', Paulauskas A.”, Sruoga Al

Summary: The current Lithuanian roe deer population is abundant and consisting of
approximately 115,000 animals. Data on the genetic variability of roe deer in Lithuania
is still sparse. The aim of this study was to assess the genetic status of roe deer in
Lithuania using D-loop sequences analysis.

Materials and methods

Samples of 20 roe deer were collected from different Lithuania regions. Genomic DNA
was extracted from small pieces of muscle tissue using a Genomic DNA Purification
Kit. Amplification of the mitochondrial control region was performed using primers
pairs: L-Pro and H-493. PCR amplification products of D-loop were purified by
GeneJET Gel Extraction Kit and sequenced with BigDye® Terminator v3.1 Cycle
Sequencing Kit, which run on 3130xl Genetic Analyzer. Sequences were aligned by
the BioEdit 7.2.5 and MEGA 6 software, haplotypes were identified by DnaSP v.5
program. The 457 bp mtDNA control region sequence and 38 variable nucleotide sites
were determined from 20 individuals. Comparative analysis of the data were performed
using homologous mtDNA control region sequences uploaded in GenBank database.
Six haplotypes and two haplogroups were identified in population of roe deer in
Lithuania. Three haplotypes of them were unique and detected only in Lithuanian roe
deer population, haplotype diversity was 0,800 and nucleotide diversity was 0,030.
Analyses of control region mtDNA sequences indicated widespread introgression of
Siberian roe deer (C. pygargus) mtDNA in the European roe deer genome, introgressed
individuals constituted 20% of the deer studied. Samples of roe deer individuals from
different regions of Lithuania were analysed by D-loop. Results of analysis revealed
high level molecular genetic variation in mtDNA control region. Similar phylogenetic
patterns based on mtDNA were identified in animals from Russia, Mongolia, China,
Italy, France and Spain.

Keywords: mtDNA, D-loop, roe deer, genetic variability flow
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VARIJABILNOST MITOHONDRIJALNE DNK U
POPULACIJI SRNDACA LITVANIJE

Piraite I.', Paulauskas A.”, Sruoga Al

Sazetak: Populacija srndac¢a u Litvaniji je veoma brojna 1 sastoji se od oko 115 000
jedinki. Podaci o geneticoj varijabilnosti srnda¢a u Litvaniji su joS uvek retki. Cilj ovog
rada je bila procena genetickog statusa srnda¢a u Litvaniji na osnovu analiye
kontrolnog regiona mtDNK. Ukupno 20 uzoraka srndaca je sakupljeno sa razlicitih
regiona u Litvaniji. Genomska DNK je izolovana iz miSi¢nog tkiva koriS¢enjem
kompleta hemikalija za ekstrakciju Genomic DNA Purification Kit. Amplifikacija
kontrolnog regiona mitohondrijalnog genoma je uradena koris¢enjem prajmera L-Pro i
H-493. Produkti PCR amplifikacije su precis¢eni koris¢enjem seta hemikalija GeneJET
Gel Extraction Kit 1 sekvencionirani na aparatu 3130x1 Genetic Analyzer. Sekvence su
poravnane (engl. alignment) koriS¢enjem softvera BioEdit 7.2.5 i MEGA 6, a program
DnaSP v.5 je koriS¢en za identifikaciju haplotipova. U uzorku od 20 jedinki dobijene
su sekvence kontrolnog regiona mtDNK ukupne duzine od 457 bp 1 otkriveno je 38
varijabilnih pozicija. IzvrSena je komparativne analiza sa homologim sekvencama
kontrolnog regiona mtDNK koje su preuzete iz Gen Banke. Utvrdeno je ukupno 6
razli¢itih haplotipova i postojanje dve haplogrupe u populaciji srndac¢a Litvanije. Od 6
pronadenih haplotipova, 3 su bila jedinstvena za populacije srndaca Litvanije,
diverzitet haplotipova iznosio je 0,800, a diverzitet nukleotida 0,030. Analizom
sekvenci kontrolnOog regiona mtDNK utvrdeno je postojanje introgresije genoma
Sibirskog srndaca (C. pygargus) u mitohondrijalni genom Evropskog srndaca. Kod
20% jedniki koje su analizirane je pronadena introgresija.

Uradena je analiza kontrolnog regiona mtDNK kod jedinki srndaca iz razlicitih regiona
u Litvaniji. Rezultati ove analize su pokazali visoku geneti¢ku varijabilnost mtDNK.
Slican filogeneticki obrazac je ranije uoCen u populacijama srnda¢a u Rusiji,
Mongoliji, Kini, Italiji, Francuskoj i Spaniji.

Kljucne reci: mtDNK, D-petlja, srndac, geneticka varijabilnost
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COMPARATIVE ANALYSIS OF WILD BOAR AND DOMESTIC PIG
POPULATIONS BASED ON MICROSATELLITES DATA

Velickovi¢, N.,' Pan, M.," Ferreira, E.,° Kocis Tubié, N.',
Obreht, D." Beukovié, M. *Fonseca, C.>*

Summary: Wild boar is very important and one of the most abundant game species
in hunting areas of Vojvodina. Genetic characterization of different wild boar
populations can provide data useful for monitoring, identification and traceability of
animals. A particular problem related to wild boar is the need to avoid or
monitoring genetic introgression from domestic pigs. The main aim of this study
was to estimate genetic variability of wild boar populations in Vojvodina and to
compare it with domestic pig populations, using eleven tetranucleotide
microsatellite markers. Total number of 63 wild boars from Vojvodina and 33
domestic pigs were collected. Multiplex PCR amplification of 11 tetranucleotide
microsatellites was carried out. Genetic variability and population structure was
assessed using standard population-genetic softwares. Bayesian cluster analysis
implemented in STRUCTURE clearly separated wild boars from domestic pigs. In
the analyzed sample of wild boars from Vojvodina, total number of 117 alleles was
revealed, with a mean number od 10.6 alleles per locus, while in domestic pigs total
number of alleles was 137, with a mean number of alleles per locus 12.45. The
number of private alleles for wild boar populations was 40, while 61 private alleles
were observed in domestic pigs. Average observed and expected heterozygosity
values in wild boars were 0.69 and 0.79, while observed heterozygosity in domestic
pigs was 0.67 and expected heterozygosity was 0.82. High genetic variability was
observed in both wild boars and domestic pigs. Our results point out that
management strategy should be narrowed to preserve observed level of genetic
variability in both wild and domestic forms. Moreover, management of wild boar
populations should be focused on preventing uncontrolled translocations and
crossbreed with domestic pigs.

Key words: wild boar, domestic pig, microsatellite variability, Vojvodina
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KOMPARATIVNA ANALIZA POPULACIJA DIVLJE I DOMACE SVINJE
NA OSNOVU MIKROSATELITSKIH PODATAKA

Velickovi¢, N.,' Dan, M.," Ferreira, E., ° Kocis Tubié, N.', Obreht, D.,' Beukovié,
M. Fonseca, C.>*

Sazetak: Divlja svinja je veoma vazna i jedna od najbrojnijih lovnih divljaci u
lovistima Vojvodine. Geneticka karakterizacija razli¢itih populacija divlje svinje
moze da rezultuje podacima korisnim za monitoring, identifikaciju 1 pracenje
jedinki. Konkretan problem kod divljih svinja jeste potreba da se izbegne ili prati
introgresija genoma domace svinje. Cilj ovog rada je bio da se uradi procena
geneticke varijabilnosti populacija divlje svinje u Vojvodini 1 da se uporedi sa
genetickom varijabilnosti prisutnom u populacijama domace svinje primenom
jedanaest tetranukleotidnih mikrosatelitskih lokusa. Sakupljeno je ukupno 63
uzorka divljih svinja iz Vojvodine i1 33 uzorka domace svinje. Nakon ekstrakcije
DNK, uradena je multipleks PCR amplifikacija 11 mikrosatelitskih lokusa. Za
procenu genetiCke varijabilnosti 1 strukture populacije koriS¢eni su standardni
populaciono-geneticki softveri. Klaster analiza zasnovana na Bajesovoj statistici
uradena je u programu STRUCTURE 1 pokazala da se divlje 1 domace svinje jasno
geneticki odvajaju. U analiziranom uzorku divljih svinja iz Vojvodine pronadeno je
ukupno 117 razli¢itih alela, sa prosenom vrednoscu od 10,6 alela po lokusu, dok je
kod divljih svinja ukupan broj alela iznosio 137, sa prose¢nom vrednoséu od 12,45
alela po lokusu. Broj jedinstvenih alela za populacije divlje svinje bio je 40, dok je
broj jedinstvenih alela kod domace svinje iznosio 61. Prosecne vrednosti uocene 1
ocekivane heterozigotnosti kod divljih svinja iznosile su 0,69 1 0,79, dok je uocena
heterozigotnost kod domacih svinja bila 0,67, a ocekivana 0,82. Visoka geneticka
varijabilnost uocena je i kod divljih i kod domacéih svinja. Rezultati ovog
istrazivanja ukazuju na ¢injenicu da strategije upravljanja vrstom treba usmeriti ka
ocuvanju uocenog visokog nivoa geneticke varijabilnosti. Pored toga, strategije
upravljanja u populacijama divlje svinje treba takode usmeriti ka sprecavanju
nekontrolisanih translokacija jedinki i1 sprecavanju i1 pracenju hibridizacija sa
domacom svinjom.

Kljucne reci: divlja svinja, domaca svinja, varijabilnost mikrosatelita, Vojvodina
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PHYLOGEOGRAPHIC POSITION OF BROWN HARES FROM
VOJVODINA

Dijan, M., Velickovié, N. !, Obreht D."

Summary. Previous phylogeographic analyses revealed presence of five different
haplogroups in brown hares based on mtDNA variability: ‘Anatolian/Middle East
type haplogroup’ (Turkey, Israel, north-eastern Greece, Bulgaria); ‘south-eastern
European type haplogroup’ (Greece, Bulgaria, Croatia, Italy); ‘European type
haplogroup’, divided into two subgroups: subgroup A (central Europe, the United
Kingdom, Spain, France, Netherlands, Germany, Bulgaria) and subgroup B
(Greece, Crete, Bulgaria); and ‘intermediate haplogroup’ (Greece, Bulgaria). The
postglacial recolonization of central and northwestern continental Europe by the
brown hare has started exclusively from the Balkans due to the lack of profound
geographical barriers in south-north direction. The aim of this study was to
determine phylogeographic position of the brown hare (Lepus europaeus) in
Vojvodina (the Northern Province of Republic of Serbia) by analyses of control
region mtDNA sequence variability. In total, 135 brown hares, sampled in a period
2004-2014, were analysed for mitochondrial DNA variation by sequence analysis of
the control region (CR-I). The data were compared with mtDNA CR-I sequences
retrieved from GenBank. Genetic diversity was determined using standard
population-genetic softwares. Haplotype diversity was Hd=0.915 and nucleotide
diversity n=0.012. Phylogeographic analysis revealed two main groups
corresponding to ‘Anatolian/Middle East type haplogroup’ and ‘European type
haplogroup’, while the second was divided into two subgroups, which corresponded
to subgroups A and B. The majority of haplotypes found in brown hares from
Vojvodina were grouped in ‘European type haplogroup’ subgroup A, while two
were grouped in ‘Anatolian/Middle East type haplogroup’. The presence of these
haplotypes is expected in the south-eastern Balkans, and not in the north Balkans. It
might be that translocations could be responsible for the presence of unexpected
haplotypes in this area.

Key words: brown hare, Vojvodina, mtDNA
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FILOGEOGRAFSKA POZICIJA EVROPSKOG ZECA 1Z VOJVODINE
Djan, M.", Velickovié, N.', Obreht D."

Sazetak: Prethodne filogeografske analize pokazale su prisustvo pet haplogrupa u
arealu evropskog zeca na osnovu mtDNK varijabilnosti: ‘Anatolija/Bliski Istok
haplogrupa’ (Turska, Izrael, severno-istoéna Grcka, Bugarska); ‘Jugoisto¢na
Evropa haplogrupa’ (Gr¢ka, Bugarska, Hrvatska, Italija); ‘Evropska haplogrupa’
podeljena u dve podgrupe: podgrupa A (centralna Evropa, Britanija, Spanija,
Francuska, Holandija, Nemacka, Bugarska) 1 podgrupa B (Gr¢ka, Krit, Bugarska); 1
‘intermedijalna haplogrupa’ (Gr¢ka, Bugarska). Postglacijalna rekolonizacija
evropskog zeca centralne i1 severozapadne Evrope bila je iskljuc¢ivo sa Balkana zbog
odsustva znacajnig geografskih barijera u pravci jug-sever. Cilj ovog rada je da se
utvrdi filogeografska pozicija populacije zeca Vojvodine (Severna Autonomna
Pokrajina Republike Srbije) pomocu analize varijabilnosti sekvenci kontrolnog
regiona mtDNK. Ukupno je analizirano 135 jedinki izlovljenih u period 2004-2014
godina 1 sekvenciran je kontrolni region mtDNK (CR-I). Dobijene sekvence su
uporedene sa dostupnim sekvencama preuzetim iz GenBanke. Geneticki diverzitet
je izraCunat pomocu standardnih populaciono-genetickih softvera. Diverzitet
haplotipova bio je Hd=0,915 1 diverzitet nukleotida n=0,012. Filogeografska analiza
pokazala je prisustvo dve osnovne haplogrupe, koje odgovaraju ranije definisanim
‘Anatolija/Bliski Istok haplogrupi’ i ‘Evropskoj haplogrupi, koja je podeljena na
dve podgrupe, koje odgovaraju podgrupama A i B. Vecina haplotipova koji su
detektovani u populaciji zeca Vojvodne pripada podgrupi A, dok su dva haplotipa
grupisana u ‘Anatolija/Bliski Istok haplogrupu’. Prisustvo ovih haplotipova
ocekivano je u region jugoistocnog Balkana, ali ne 1 u region severnog Balkana.
Najverovatniji uzrok prisustva ovih haplotipova jesu translokacije koje su
registovane u poslednjih pola veka na ovom podrucju.

Kljuéne reci: evropski zec, Vojvodina, mtDNK
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PRELIMINARY REPORT ON GENETIC CHARACTERIZATION OF
BROWN HARE IN CENTRAL-, EASTERN-EUROPE

Kusza Sz.”, Szendrei L.’

Summary: The present patterns of genetic variation of most breeds are strongly
affected by genetic impact of the last glaciation, but many other processes with a
potential effect on the genetic variation certainly occurred since then. In case of
Brown hare (Lepus europaeus) human activities, fragmentation and isolation of the
distribution areas, competition for food, breeding sites etc. among populations/breeds
and the hybridization between species are these factors. Brown hare is widely
distributed all over Europe. The Carpathian basin is known as a hotspot for
biodiversity in most of European species. The main aim of this study is to
investigate genetic diversity of Brown hare in Central and Eastern Europe, to
reveal the genetic history of the present Brown hare population in the
Carpathian basin and to elucidate phylogeographic patterns using published
mtDNA sequence data originating from different parts of Europe. Till now,
the total of 35 animals were sampled in different parts of Hungary, Poland
and Romania. A 1062-bp sequence of mitochondrial cytochrome b (Cyt-b) was
analyzed. It showed a high level of divergence (haplotype diversity 0.967, nucleotide
diversity 1.14%). Phylogeographic analysis on Cyt-b of mitochondrial DNA revealed
geographical and genetical distinction among the studied populations. This
preliminary work tend to show high genetic diversity for the Brown hare in the
studied region, however it needs to be confirmed by further study as well.

This research was supported by the European Union and the State of Hungary, co-
financed by the European Social Fund in the framework of TAMOP-4.2.4.A/ 2-11/1-
2012-0001 ‘National Excellence Program.

Key words: hare, mitochondrial DNA, diversity, Central-, Eastern Europe
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PRELIMINARNI IZVESTAJ O GENETSKOJ KARAKTERIZACIJI ZECA U
CENTRALNOJ I ISTOCNOJ EVROPI

Kusza Sz' Szendrei L.’

Sazetak: Postojeci modeli geneticke varijabilnosti ve¢ine populacija u uzgoju su pod
uticajem kako promena geneticke varijabilnosti u toku poslednje glacijacije, tako 1
mnogih drugih procesa koji imaju uticaja na geneticku strukturu. U slucaju evropskog
zeca (Lepus europaeus) aktivnosti Coveka, fragmentacija 1 izolacija stanista,
kompeticija u ishrani, parenju itd. izmedu populacija kao 1 interspecijska hibridizacija
predstavljaju ove faktore. Evropski zec je Siroko rasprostranjen u Evropi. Karpatski
basen je poznat kao centar biodiverziteta za vecinu evropskih vrtsa. Cilj ovog rada je
da se ispita geneti¢ki diverzitet populacija evropskog zeca u centralnoj i isto¢noj
Evropi, 1 da se otkrije geneticka istorija populacija u Karpatskom basenu, kao id a se
definisu filogeneticki odnosi pomocu sekvenci mtDNK evroskog zeca Sirom Evrope.
Do sada, 35 jedinki je uzorkovano u razli¢itim regionima Madarkse, Poljske 1
Rumunije. Sekvenca od 1062bp mitohondrijalnog citohrom b (Cyt-b) gena je
analizirana. Pokasan je visok nivo geneticke divergencije (diverzitet haplotipova
0.967; diverzitet nukleotida 1.14%). Filogeografska analiza na osnovu Cyt-b
mitohondrijalne DNK pokazala je prisustvo geografske i geneticke udaljenosti
izmedu analiziranih populacija. Ovi preliminarni rezultati ukazuju na visog geneticki
diverzitet evrospkog zeca u analiziranom region, Sto je neophodno potvrditi Sirim
analizama.

Ovo istrazivanje je finansijski podrzano od strane Evropske Unije i Madarske, i ko-
finansirano od strane European Social Fund TAMOP-4.2.4.A/ 2-11/1-2012-0001
‘National Excellence Program.

Kljucne reci: evropski zec, mitohondrijalna DNK, diverzitet, Centralna i Istocna
Evropa
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GENETIC STRUCTURE OF CHAMOIS FROM NORTWESTERN
DINARIDES, A PART OF BALKAN PENINSULA

Sprem N.! Cubric-Curik V.?, Buzan V.E.>*

Summary: Croatia provides a unique opportunity to address questions regarding
the effects of past hunting management on genetic structure and possible
hybridization in the contact zone. In this study we used microsatellite and
mitochondrial markers to analyse genetic variation and structure of chamois
populations from different geographical areas with profoundly different histories.
Specifically, we explored the areas in assumed contact zone, influence of the
recent human translocations to the population structure and how geographical
isolation is reflected in the genetic architecture of chamois populations. We
successfully genotyped 74 individual samples, the number of alleles per locus
(A) ranged from 6 to 20 with a mean of 9.20. The AR across populations ranged
from 2.94 to 3.56 being the highest in the Prenj Mts. and lowest in the Biokovo
Mts. Similar pattern was observed also for Ho, ranging between 0.729 and 0.572,
and He, between 0.762 and 0.644. The global Fgr for seven population samples
was 0.103+0.047 (range 0.01584 — 0.18471). The STRUCTURE result clearly
separated samples from the Northern Dinaric Mts. (R.r. rupicapra) in tree
clusters and from southern Dinaric Mts. (R.r. balcanica) in two clusters
according to geographic location, the similar result we obtained even whit
BAPS. By utilising mtDNA variation in chamois from Slovenia, Croatia and
Bosnia and Herzegovina, we confirm existence of rupicapra haplotypes on sites
(GOT, CVE and GKO) and balcanica haplotypes on sites (PRE, NVE, CVE,
BIO and DIN). Therefore, our data interfered the phylogenetic status of chamois
from north western Dinaric Mts.

Key words: R.r. rupicapra, R.r. balcanica, Dinaric mountains, microsatellites,
mtDNA
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GENETSKA STRUKTURA DIVOKOZA SJEVERNO-ZAPADNIH DINARIDA,
KAO DIO BALKANSKOG POLUOTOKA

S‘prem N... Cubric-Curik V.°, Buzan V.E.>?

Sazetak: Hrvatska pruZa jedinstvenu priliku za reSavanje pitanja ucinka lovnog
gazdovanja u proslosti, o genetskoj strukturi 1 mogucoj hibridizaciji u
kontaktnoj zoni. U ovom istraZivanju koristili smo microsatelite 1
mitohondrijske markere za analizu genetske varijacije 1 strukture populacije
divokoza iz razliCitih podru¢ja koje imaju razlicitu istoriju. Naime, istrazivali
smo podru¢ja u pretpostavljenoj kontaktnoj zoni, utjicaj nedavnih ljudskih
translokacija u strukturi populacije 1 kako se geografske izolacije ogledaju u
genetskoj strukturi populacije divokoza. UspeSno je genotipizirano 74 uzoraka,
broj alela po lokusu (A) u rasponu je od 6 do 20 sa prosekom od 9.20. AR
unutar populacije u rasponu je od 2,94 do 3,56, najviSe u Prenj a najniZza na
Biokovu. Sli¢no je uoceno 1 za Ho, u rasponu izmedu 0.729 1 0.572 1 He,
izmedu 0,762 1 0,644.Globalni Fgr unutar sedam populacija je 0.103 £ 0.047
(raspon,01584-,18471). Rezultat STRUCTURE jasno odvaja uzorake iz
severnih Dinarida. (R.r. Rupicapra) u tri klastera 1 iz juznih Dinarida. (R.7.
balcanica) u dve grupe prema geografskom polozaju, slican rezultat dobili smo
1 upotrebom BAPS-a. KoriS¢enjem mtDNA varijabilnosti divokoza iz
Slovenije, Hrvatske te Bosne 1 Hercegovine, potvrduje postojanje rupicapra
haplotipova na lokacijama (GOT, CVE 1 GKO) i balcanica haplotipova na
lokacijama (PRE, NVE, CVE, BIO i1 DIN). Dakle, naSi podaci pokazuju
filogenetski status divokoza severozapadnih Dinarida.

Kljucne reci: R.r. rupicapra, R.r. balcanica, Dinaridi, microsateliti, mtDNA
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DRAFTING THE BIOSECURITY MEASURES IN PHEASANTS
RAISING TECHNOLOGY

34 ] L34 ] Ve s ]
DPordevic M." |, Jevremovi¢ Jelena', Pesi¢ B.”,

Summary: One of the key factors for successful farm production of pheasants game is
to maintain constant biosecurity measures through all the phases of production
technological procedure. Key biosecurity measures that should be constantly
maintained in farm facilities are disinfection and pest control. The paper describes
desinfection and pest control procedures and the effects thereof that served as a basis
for drafting the biosecurity protocol. Besides these measures biosecurity protocol was
based observing also the construction and technical characteristics of pheasant farm,
i.e. farm production units and farmyard, and an applied production technological
process. The mentioned research in a previous period was conducted on pheasant farm
“Rit* in Padinska Skela, near Belgrade.

Key words: pheasant farm, biosecurity measures, biosecurity protocol, disinfection,
pest control
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ZNACENJE SASTAVA STANISNIH TIPOVA ZA LOVNO GAZDOVANJE U
HRVATSKOJ

.7 1 . r 1 M. 1
Pordevic M." , Jevremovic Jelena', Pesi¢ B.",

Sazetak: Jedan od klju¢nih faktora uspesne farmske proizvodnje fazanske divljaci je
kontinuirano sprovodenje biosigurnosnih mera kroz sve faze tehnoloSkog postupka
proizvodnje. Kljucne biosigurnosne mere koje je u farmskim objektima neophodno
kontinuirano sprovoditi su dezinfekcija 1 deratizacija. U radu je prikazan postupak
sprovodenja dezinfekcije 1 deratizacije, kao 1 njihovi efekti, koji su posluzili kao osnova
za izradu biosigurnosnog protokola. Pored navedenih mera osnov za izradu
biosigurnosnog protokola bile su gradevinsko-tehnicke karakteristike fazanerije, tj.
njenih proizvodnih celina i ekonomskog dvorista, kao i tehnoloski proces proizvodnje
koji se primenjuje. Navedena istrazivanja u prethodnom periodu su radena na fazaneriji
,,Rit*“ u Padinskoj Skeli, u okolini Beograda.

Kljucne reci: fazanerija, biosigurnosne mere, biosigurnosni protokol, dezinfekcija,
deratizacija
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TRICHINELLOSIS IN THE WILD CARNIVORES
OF REPUBLIC OF SERBIA

. Vi L. . 2 14 . . . . . b .« . . ] . ] .7 ]
Vasilev D.", Cirovi¢ D.?, Cosi¢ N.°, Dimitrijevi¢ M.", Mirilovi¢ M.", PBuri¢ S.", Gvozdi¢ D.

Summary: We have investigated the presence of Trichinella infection in wild
carnivores at several districts of the Republic of Serbia. The samples were
collected in the cooperation with local hunting organizations and included
1326 animals such as golden jackals (Canis aureus), red foxes (Vulpes
vulpes), martens (Martes foina and Martes martes), wolves (Canis lupus),
wild cats (Felis silvestris), polecats (Mustela putorius and Mustela
eversmanni), eurasian badgers (Meles meles), coypus (Myocastor coypus),
european otters (Lutra lutra), northern white-breasted hedgehog (Erinaceus
roumanicus) and domestic dogs (Canis familiaris). The tongue base of each
animal was examined by the artificial digestion method. Among the
administrative districts in Serbia, without the regions with small number of
samples, the greatest percent of trichinella positive animals was detected at
Pirot District (47,83%), followed by the Raska (20,69%), Zlatibor (20,66%),
Bor (18,52%), Branicevo (17,74%), Pomoravlje (15,22%) and Podunavlje
District (12,46%). According to the territorial distribution of Trichinella
infection for the single species, with the exception of districts with small
number of samples, the highest number of infected wolves was detected at
the Raska District (66,67 %), martens at Brani¢evo (50,0 %), golden jackals
at Bor (25,45 %) and red foxes at Sumadija District (16,7 %).

Key words: Trichinellosis, wild carnivores, Serbia

The study was supported by grants (projects TR 31034 and TR 31009) from the
Ministry of Education, Science and Technological Development of Serbia.

! Dragan Vasilev, PhD, Assistant Professor, Mirjana Dimitrijevi¢, PhD, Professor, Milorad Mirilovi¢,
PhD, Professor, Spomenka Puri¢, DVM, assistant, Dragan Gvozdi¢, PhD, Professor, Faculty of
Veterinary Medicine, University of Belgrade, Bulevar Oslobodjenja 18, 11000 Belgrade, Republic of
Serbia ;

? Dusko Cirovi¢, PhD, Assistant Professor, Faculty of Biology, University of Belgrade, Studentski
Trg 16, 11000 Belgrade, Republic of Serbia;

3 Nada Cosi¢, Institute for Biological Research "Sinisa Stankovi¢", University of Belgrade,
Bulevar despota Stefana 142, Belgrade, Republic of Serbia

Coresponding author> Dragan Vasilev, PhD, Assistant Professor vasilevd@vet.bg.ac.rs

67



3 Medunarodni simpozijum o lovstvu,
» Savremeni aspekti odrZivog gazdovanja populacijama divijaci «
Zemun - Beograd, Srbija , 26 — 28 septembar, 2014.

UDK: 591.531.2:591.69:7.013

TRIHINELOZA KOD DIVLJIH MESOJEDA
U REPUBLICI SRBIJI

. Vi L. . 2 14 . . . . . b .« . . ] . ] .7 ]
Vasilev D.", Cirovi¢ D.?, Cosi¢ N.°, Dimitrijevi¢ M.", Mirilovi¢ M.", PBuri¢ S.", Gvozdi¢ D.

Sazetak: U radu je ispitivano prisustvo trihineloze kod divljih mesojeda u
nekoliko okruga Republike Srbije. Uzorci su sakupljeni u saradnji sa lokalnim
lovackim drustvima ukljucujué¢i 1326 zivotinja i to Sakale (Canis aureus),
lisice (Vulpes vulpes), kune (Martes foina i Martes martes), vukove (Canis
lupus) divlje macke (Felis silvestris) tvorove (Mustela putorius 1 Mustela
eversmanni), jazavce (Meles meles), nutrije (Myocastor coypus), vidre (Lutra
lutra), jeza (Erinaceus concovor) i domaceg psa (Canis familiaris). Od svake
zivotinje ispitana je muskulatura baze jezika metodom vestacke digestije.
Medu administrativnim okruzima Republike Srbije, sa izuzetkom okruga u
kojima je sakupljen mali broj uzoraka, najveci procenat trihineloznih zivotinja
je pronaden u pirotskom okrugu (47,83%), a zatim raSkom (20,69%),
zlatiborskom  (20,66%), borskom (18,52%), branicevskom (17,74%),
pomoravskom (15,22%) i podunavskom okrugu (12,46%). Sto se tice
teritorijalne  rasprostranjenosti trihineloze kod pojedinih vrsta zivotinja,
najveci broj Trichinella-pozitivnih vukova utvrden je u raskom okrugu (66,67
%), kod kuna u brani¢evskom okrugu (50,0 %), kod Sakala u borskom okrugu
(25,45 %) 1 kod lisica u Sumadijskom okrugu (16,7 %).

Kljucne reci: trhineloza, divlji mesojedi, Srbija
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FINDINGS OF TICKS IN CARE OF SOME SPECIES OF WILD
CARNIVORES

Stojanov L, Pusi¢ L' Paviovié I° Prodanov Radulovié J.,"
Kapetanov M.," Ratajac R.

Summary: In the natural habitat of Vojvodina there are different species of
carnivores. Inside of this order in our hunting grounds the most often present are
foxes (Vulpes vulpes) and jackal (Canis aureus). They are able to live at different
habitat and they are part of animals fauna which can have useful and harmful
influence on nature. One of the negative impact is reflected as posibility to carry
or transfer, over vector, different contagious disease which can be dangerous for
wild and domestic animals as well as for human. From hematophagic parasites
that jeopardize population of wild animals, ticks have a special place because
they can, in addition to the direct impact on the health of parasitism, to be
vectors of various infectious diseases. Monitoring the presence of this type of
ectoparasites allows to detect the presence of ticks and collect data on possible
infectious diseases. In regarding of mentioned reasons the object of our study is
to collect ticks in foxes and jackal with goal to determine in whom the hunting
ground is there animals that carries this type of parasites and which species of
ticks we can found 1in this population of wildlife. Ticks are collected from
animals which hunted and which are brought in laboratory for examination.
There have been 23 hunted foxes and 20 of jackals. Animals are taken from two
hunting ground from Srem and one from Backa. We determined presence of 4
species of ticks: Dermacentor marginatus, Haempophisalis punctata, Ixodes
ricinus and Rhipicephalus sanguineus.

Keywords: foxes, jackal, ticks, health
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NALAZ KRPELJA KOD NEKIH VRSTA DIVLJIH KARNIVORA

Stojanov L,! Pusi¢ 1" Paviovié 1.° Prodanov Radulovié J.,!
Kapetanov M.," Ratajac R.

Sazetak: U prirodnim staniStima Vojvodine nalaze se razlicite vrste karnivora. U
okvir ovoga reda naj¢esce se u naSim lovistima mogu sresti lisica (Vulpes vulpes)
1 Sakal (Canis aureus). Mogu Ziveti na razli¢itim staniStima 1 spadaju u Zivotnje
koje imaju korisni 1 $tetni uticaj na prirodu. Jedan od negativnih uticaja ogleda se
na mogucénost da nose ili da prenose, preko vektora, razli€ite zarazne bolesti koje
mogu biti opasne kako za divlje 1 domace Zivotinje tako 1 za ljude. Od
hematofagih parazita koji ugrozavaju populaciju divljaci, krpelji imaju posebnu
ulogu jer mogu, pored direktnog uticaja na zdravlje parazitizmom, da
predstavljaju vektore razliCitih zaraznih bolesti. Praenje prisustva ove vrste
ektoparazita omogucuje da se sagleda zastupljenost krpelja 1 sakupe podaci o
eventualnim infektivnim bolestima. 1z navedenih razloga predmet naseg rada je
sakupljanje krpelja kod lisica 1 Sakala sa ciljem da se utvrdi u kojim loviStima se
nalaze Zivotinje koje su nosioci ovog parazita i koje se vrste krpelja nalaze u ovoj
populaciji divljaci. Krpelji su sakupljani sa zivotinja koje su odstreljenje 1 koje su
donoSene u laboratoriju na ispitivanje. Pregeledano je 23 odstreljenje lisice 1 20
Sakala. Zivotinje su dono$ene iz dva lovista u Sremu i jednog iz Backe. Utvrdeno
prisustvo 4 vrste krpelja: Dermacentor marginatus, Haempophisalis punctata,
Ixodes ricinus 1 Rhipicephalus sanguineus.

Kljucne reci: lisica, Sakal, krpelji zdravlje

" Stojanov Igor., PhD, senior research associate, Scientific Veterinary Institute Novi Sad, Rumenackiput
20, Novi Sad, Pusi¢ Ivan, Ms, senior specialist advisor, Prodanov Radulovi¢, Jasna, PhD, research
assistant, Kapetanov Milos, Phd, senior research associate, Ratajac Radomir, PhD, senior specialist
advisor

2 Pavlovi¢ Ivan, PgD, principla research fellow, Scientific Veterinary Institute of Srbija, Belgrade
Coresponding author: Igor Stojanov, igor(@niv.ns.ac.rs

70



3" International Symposium on Hunting,
» Modern aspects of sustainable management of game populations«
Zemun -Belgrade, Serbia, 26 — 28 September, 2014.

UDC: 639.11
PRESENCE OF LYME DISEASE IN TICKS FROM WILD LIFE
Savi¢ S.!, Petrovié¢ T, Vidi¢ B.', Bugarski D. I Pusi¢ I', Grubac S.!, Jurisi¢ A.?

Summary: Ticks are obligate blood feeders that live on a wide range of animals,
including wild animals. Several hundreds of different tick species are known in the
world and they can be vectors for different infectious agents. In the region of
Vojvodina Province (northern part of Serbia) the following tick species can be found:
Ixodes ricinus, Haemaphysalis punctata, Haemaphysalis concinna, Rhipicephalus
sanguineus, Dermacentor marginatus and Dermacentor reticulatus. Ixodes ricinus is a
well known vector of Borrelia burgdorferi.

A study was done during 2012-2013, which involved collection and analysis of ticks
from hunted animals. In total 216 ticks were collected from hunted animals, mainly
from roe deer ,but ticks found on some jackals and foxes were also collected.

From the total number of collected ticks during this two years period, 73,6% were of
Lricinus species. Considering the year of study 58% of collected ticks were of Ixodes
ricinus species during 2012 and 89% during 2013. The rest of the collected ticks
(26,4%) belongs to Dermacentor, Rhipicephalus and Heamophysalis species.

Ixodex ricinus ticks were analysed by microscopic examination of their abdominal
content in dark field in order to confirm the presence of spirochetes. During 2012, 10
ticks were found to be positive for the presence of B.burgdorferi (15,6%) and during
2013, the percentage of detected positive ticks was 7,4%. In total for the period of
study, the percentage of ticks from wild animals that was found positive for the
presence of causative agent of Lyme disease was 10,69%.

The results obtained in our study are in accordance to the data described in available
literature on prevalence of borreliosis in ticks in the region of Vojvodina, that ranges
from 0-28%, indicating the continuous presence of the causative agent of borreliosis in
ticks in the region and the hazard for animal and human health.

Key words: wildlife, ticks, Lyme borreliosis
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PRISUSTVO UZROCNIKA LAJMSKE BOLESTI U KRPELJIMA SA
DIVLJACI

Savi¢ S.!, Petrovié¢ T, Vidi¢ B.", Bugarski D. I Pusi¢ I', Grubac S.!, Jurisi¢ A.?

Sazetak: Krpelji se kao organizmi koji se hrane krvlju se mogu naci na veoma Sirokoj
paleti Zivotinja, ukljuc¢ujuéi 1 divlje Zivotinje. Danas je u svetu poznato visSe stotina
razlicitih vrsta krpelja, koji mogu biti vektori razlicitih infektivnih agenasa. U regionu
pokraine Vojvodine (severni deo Srbije) su do sada detektovane sledece vrste krpelja:
Ixodes ricinus, Haemaphysalis punctata, Haemaphysalis concinna, Rhipicephalus
sanguineus, Dermacentor marginatus 1 Dermacentor reticulatus. Ixodes ricinus je
poznati vector za Borrelia burgdorferi.

VrSeno je istrazivanje tokom 2012-2013 godine tokom kojeg su sakupljani i
pregledani krpelji koji su skinuti sa ulovljene divlja¢i. Ukupno je sakupljeno 216
krpelja sa divljaci 1 to uglavnom sa srndaca, dok je nekoliko krpelja skinuto 1 sa Sakala
i lisica.

Tokom dvogodiSnjeg istrazivanja, od ukupnog broja sakupljenih krpelja, 73,6% su
pripadali L ricinus vrsti. Ako posmatramo po godinama, tokom 2012 godine je procenat
krpelja koji su pripadali Lricinus vrsti bio 58% od ukupno sakupljenih krpelja, a tokom
2013 ova vrednost je bila 89%. Ostali deo sakupljenih krpelja (26,4%) je pripadao
Dermacentor, Rhipicephalus i Heamophysalis vrstama.

Ixodex ricinus krpelji su pregledani metodom mikroskopije u tamnom polju, radi
otkrivanja prisustva spiroheta u sadrzaju abdomena. Tokom 2012. godine, 10 krpelja
su bili pozitivni na prisustvo B.burgdorferi (15,6%) , a tokom 2013., procenat
detektovanih pozitivnih krpelja je iznosio 7,4%. Tokom ukupnog perioda istrazivanja,
broj krpelja skinutih sa divljaci koji su bili pozitivni na prisustvo uzro¢nika lajmske
bolesti, 1znosio je 10,69%.

Dobijeni rezultati o prevalence borelioze u krpeljima, za region Vojvodine, su u
saglasnosti sa podacima koji mogu da se nadu u dostupnoj literaturi, gde se navodi
podatak od 0-28%. Ovaj podatak ukazuje na kontonuirano prisustvo uzroc¢nika
borelioze u krpeljima, kao 1 rizik za zdravlje zivotinja 1 ljudi.

Kljucne reci: divljac, krpelji, Lajm borelioza.
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ANTIBODIES TO SELECTED VIRAL DISEASE AGENTS IN HUNTED WILD
BOARS IN VOJVODINA REGION

Prodanov-Radulovi¢ J.! Dosen R.", Petrovi¢ T.,
Polacek V. ', Lupulovié D.! Stojanov L,! Grubac S.!

Summary: Worlwide, the population density of the wild boar seems to be increasing,
which not only means a larger number of hosts available for the transmission of
disease, but also a higher contact rate between hosts. Knowledge of diseases
circulating in wildlife populations can be important not only for conservation and
livestock production but also for public health. The aim of the current study was to
investigate the presence of antibodies to selected viral disease agents (PRRSV, PPV
and CSFV) in hunted wild boars of Vojvodina region. Blood samples from 300
hunted wild boars from hunting ground of Vojvodina were collected during the
hunting season from October 20011 until March 2012. Presence of anti-PRRSV and
anti-CSFV antibodies was determined using a commercially available ELISA test
kits while the presence of anti-PPV antibodies was determined using the method of
haemagglutination inhibition (HI test). Out of total 300 examined blood samples, in
49.33% antibodies against PPV, 1.33% antibodies against PRRSV and 10.33%
antibodies against CSFV was detected. These results, support the hypothesis that
wild boar are reservoirs of certain viral infectious agents, but some infections in wild
boars originate from domestic swine. Having in mind this fact, the special attention
should be given to active surveilance of wild boars population in the areas where
close contact with domestic swine is possible.

Key words: wild boars, swine viral diseases, Vojvodina
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UTVRDIVANJE PRISUSTVA ANTITELA PROTIV ODREDENIH
VIRUSNIH BOLESTI KOD IZLOVLJENIH DIVLJIH SVINJA
U REGIONU VOJVODINE

Prodanov-Radulovié¢ J.,! Dosen R.!, Petrovié¢ T.,’
Polacek V., Lupulovi¢ D.,'Grubac S.!

Sazetak: Smatra se da se u svetu gustina populacije divljih svinja uvecava, Sto
ujedno ne znaci samo veci broj organizma- domacina za prenoSenje uzrocnika bolesti,
vec 1sto tako 1 veci stepen kontakta medu domacinima. Poznavanje uzro¢nika bolesti
koje cirkuliSu u populaciji divljih Zivotinja je znacajno ne samo za njeno ocuvanje i
stocarsku proizvodnju ve¢ isto tako 1 za oCuvanje javnog zdravlja. Cilj ispitivanja je
bio utvrdivanje prisustva antitela protiv odredenih virusnih bolesti svinja (PRRSV,
PPV 1 virusa KKS) kod i1zlovljenih divljih svinja u regionu Vojvodine. Uzorci krvi od
ukupno 300 izlovljenih divljih svinja u lovistima regiona Vojvodine su prikupljani
tokom lovne sezone od oktobra 2011. do marta 2012. godine. Seroloska ispitivanja na
prisustvo antitela protiv virusa PRRS i1 KKS virusa su vrSena odgovaraju¢im
imunoenzimskim (ELISA) testovima, dok je ispitivanje na prisustvo antitela protiv
PPV vrSeno testom hemaglutinacija inhibicije (HI test). Od ukupno 300 ispitanih
uzoraka krvi, u 49.33% je utvrdeno prisustvo antitela protiv PPV, u 1.33% antitela
protiv virusa PRRS 1 u 10.33% ispitanih uzorka je utvrdeno prisustvo antitela protiv
virusa KKS. Postignuti rezultati ispitivanja, podrZavaju hipotezu da divlje svinje
predstavljaju rezervoar odredenih uzro¢nika virusnih bolesti, ali i da odredene
infekcije divljih svinja vode poreklo iz populacije domacih svinja. Imajuci u vidu
navedeno, od posebnog znacaja je aktivni nadzor divljih svinja u podru¢jima gde je
moguc¢ njihov bliski kontakt sa populacijom domacih svinja.

Kljucne reci: divlje svinje, virusne bolesti svinja, Vojvodina
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THE PRESENCE OF PESTICIDES AND TOXIC ELEMENTS IN MEAT AND
INTERNAL ORGANS OF GAME (REGION OF VOJVODINA)

Mihaljev 7., Kartalovié¢ B., Prica N., Jaksi¢ S., Zivkov-Balos M.’

Summary. Total of seven different wild bird species: Pheasant (Phasianus calchicus),
Woodcock (Scolopax rusticola), Wild duck (Anas platyrhynchos), Buzzard (Buteo
buteo), White-tailed eagle (Haliaeettus albicilla), Crane (Grus grus), Long-eared Owl
(4sio otus) were examined. Lead, cadmium, arsenic and mercury were analyzed by the
method of coupled plasma-mass spectrometry and the qualitative and quantitative
analysis for the presence of pesticides was performed applying the gas
chromatography—mass spectrometry method. Samples of meat, liver, heart and spleen
have been analyzed for the presence of DDT derivatives, lindan and the sum of
heptachlor and heptachlor epoxide. Significant amount of these compounds has been
detected mostly in samples of internal organs. The presence of cadmium has been
detected in a pheasant liver (0.092 - 0.155 mg/kg), in the meat of a wild duck (0.751
mg/kg) while significant level of Pb was found in a liver of a crane (0.129 - 0.170
mg/kg) and in the meat of a wild duck (0.117 mg/kg) and pheasant spleen (0.400
mg/kg).

Key words: Pesticides, Toxic Elements, Meat, Liver, Heart, Spleen
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SADRzAJ PESTICIDA 1 TOKSICNIH ELEMENATA U MESU I
UNUTRASNJIM ORGANIMA DIVLJACI (PODRUCJE VOJVODINE)

Mihaljev 7., Kartalovié¢ B., Prica N., Jaksi¢ S., Zivkov-Balos M.’

Sazetak: Ukupno je ispitano sedam razli¢itih vrsta divljih ptica: fazan (Phasianus
calchicus), Sljuka (Scolopax rusticola), patka (Anas platyrhynchos), miSar (Buteo
buteo), orao belorepan (Haliaeettus albicilla), zdral (Grus grus) i sova (A4sio otus).
Olovo, kadmijum, arsen 1 Ziva analizirani su metodom spregnute plazme sa masenom
detekcijom a kvaliatativno 1 kvantitativno utvrdivanje prisustva pesticida izvrSeno je
primenom gasno-masene hromatografije. Analizirani su uzorci mesa, jetre, srca i
slezine. Od ostataka pesticida utvrdeno je prisustvo DDT derivata, lindana 1 sume
heptahlor i1 heptahlor epoksida, posebno u analiziranim unutra$njim organima. Od
toksicnih elemenata utvrdeno je znacajnije nakupljanje Cd u jetri fazana (0.092-0.155
mg/kg) 1 mesu divlje patke (0.751 mg/kg) dok je znacajniji nivo Pb izmeren u jetri
zdralova (0.129-0.170 mg/kg), mesu divlje patke (0.117 mg/kg) i slezini fazana (0.400
mg/kg).

Kljucne reci: pesticidi, toksi¢ni elementi, meso, jetra, srce, slezina
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RETROSPECTIVE STUDY ON THE CAUSE OF DEATH IN PROTECTED
AND STRICTLY PROTECTED WILD ANIMALS IN VOJVODINA FROM
YEAR 2011 TO 2014

Kapetanov M.," Stojanov 1", Zivkov Balos M., Ljubojevi¢ D.", Mihaljev Z.",
Ratajac R

Summary: The Autonomous Province of Vojvodina, one of the largest and rare
biodiversity areas, that encompasses 21506 km2, is faced with endangering and
distinction of alarming number of plant and animal species. The Scientific
Veterinary Institute “Novi Sad” has initially participated in a one year pilot
project, financially supported by the Secretariat for Science and Technological
Development of Vojvodina. Afterwards, the project activities have been
prolonged until year 2014, and included monitoring and determination of the
cause of disease in protected and strictly protected wild animals. In the study, the
mortality matrix and the observed seasonal changes in the populations of wild
animal, were summarised and presented. Total of 324 carcasses were submitted
to the Institute, including 14 species of wild birds and 4 of mammals. Complete
postmortem examinations and accordingly selected laboratory assays were
conducted. The obtained results indicate that major factors that are responsible
for the death and losses in wild animals include global climate changes, human
factor and increase of road traffic density. In addition, certain seasonality in the
matrix of death was established. A continuous monitoring of wild animals is
necessary in order to protect biodiversity.

Key words: protected wild animals, cause of disease, Vojvodina Province
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RETROSPEKTIVA UZROKA UGINUCA ZASTICENIH I STROGO
ZASTICENIH DIVLJIH ZIVOTINJA U VOJVODINI ZA PERIOD
2011 - 2014. GODINE

Kapetanov M., Potkonjak D.”, Stojanov I.", Zivkov Balos M., Ljubojevi¢ D.", Mihaljev
Z. ], Ratajac R!

Sazetak: Teritorija Autonomne Pokrajne Vojvodine je jedan od najvecih
Evropskih centara biodiverziteta, povrsine 21.506 km?, ali i podrugje ugroZenosti,
nestajanja i nestanka alarmantno velikog broja vrsta Zivotinja i ptica. U Nau¢nom
institutu za veterinarstvo ‘“Novi Sad” izvrSena je obdukcija, patomorfoloski
pregled 1 potrebna laborotorijsaka ispitivanja ukupno 324 dostavljenih leSeva
divljih Zivotinja svrstanih u 14 vrsta ptica 1 4 vrste sisara.

Osnovni zadatak istraZivanja je bio nastavak jednogodiSnjeg pokrajinskog pilot
projekta ,,Utvrdivanje uzroka uginuc¢a zasti¢enih 1 strogo zaStienih divljih vrsta
zivotinja AP Vojvodine u 2011. godini®, koja su izvrSena tokom 2012; 2013 1
2014. godine zaklju¢no sa majom mesecom. Cilj rada je bio retrospektivno
sagledavanje: broja, dominantnosti uzroka uginuca i izvesna sezonalnost u matrici
uginuca zaSti¢enih divljih Zivotinja.

Rezultati nalaza patomorfoloSkih promena i1 usmerenih laboratorijskih ispitivanja
kod uginulih za$ti¢enih divljih Zivotinja ukazuju na dominantan znacaj slede¢ih
uzroka: globalnih klimatskih promena, antropoloSkih faktora i povecanje drumske
saobra¢jne mreZze. Pored toga, uoCena je izvesna sezonalnost u matrici uginuca.
Neophodan je kontinuirani monitoring zasticenih divljih Zivotinja u cilju o€uvanja
biodiverziteta.

Kljucne reci: zastiCene divlje zivotinje, uzrok uginuca, podrucje Vojvodine
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MORPHOMETRIC CHARACTERIZATION OF BULGARIAN BARAK

UroSevié M.M., ! Drobnjak D. " Kanev H?, Hristozov G.°,
UroSevi¢ B.M., Ograk Y.? Matarugic¢ D. )

Summary: The Bulgarian barak is unstandardized and internationally unrecognized
Bulgarian autochthonous breed of scent hounds. Austrian researcher Franz B. Laszka
conducted first zootechnical research on scent hounds originating from the Balkans and
divided these hounds into three groups based on hair type: short-haired, long-haired
and wire-haired. The Bulgarian barak is the only long-haired scent hound breed known
on the Balkans at this time.

The goal of our research was morphometric characterization, assessment and analysis
of twelve ehterior parameters in dogs of this breed found in the areas of Sofia,
Zeleznica, Haskovo, Pazardik and Kirgal.. Measurements were taken with Lyditin
measuring stick, zootehnics measuring tape and slide ruler with nonius. A total of 64
dogs were measured, of which there were 36 males and 28 bitches. Statistical
significance of difference between observed parameters in males and bitches was
calculated using the T-test.

It was determined that the mean hight at withers of males was 55.33 ¢m, and in bitches
51.28. Mean body length of males was 63.74 cm, and in bitches 63.09 cm. No
statistical difference between sexes was found for this trait (p>0,05). Mean head length
of males was 24.55 cm, with range from 22.00 to 27.00 cm. Mean head length in
bitches was 22.75 cm with range from 19.00 to 25.00 cm.

These results show that there are distinct differences between the Bulgarian barak and
other, already studied, scent hound breeds form the Balkan peninsula. According to the
exterior characteristics the Bulgarian barak is most similar to Bulgarian scent hound.

Key words: barak, morphometrics, scent hound, long-haired
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MORFOMETRICE KARAKTERISTIKE BUGARSKOG BARAKA

Urosevié M.M., ! Drobnjak D. " Kanev H?, Hristozov G.°,
UrosSevié B.M.', Ograk Y. Matarugic D.

Sazetak: Bugarski barak je ne standardizovana i medunarodno nepriznata bugarska
autohtona rasa gonica. Austrijski istraziva¢ Frantz B. Laszka, j sproveo prvo
istrazivanje pasa tragaca poreklom sa Balkana, i podelivsi pse u tri grupe, na osnovu
tipa dlake: kratkodlaki, dugodlaki 1 oStrodlaki. Bugarski barak je jedini dugodlaki
goni¢ poreklom sa Balkana u ovom trenutku. Cilj naSeg istraZivanja je bila
morfometrijska karakterizacija, procena i analiza dvanaest eksterijernih parametara
pasa ove rase koji se nalaze u oblasti Sofija, Zeleznica, Haskovo, Pazar¢ik i Kirgal.
Merewa su izvrSena litinovim Stapom, mernom pantljikom, i kliznim lenjirom sa
nonijusom (Subler). Ukupno na 64 psa su izvrSena merenja, od kojih je bilo 36 muzjaka
1 28 zenki. Statisticka znacajnost izmedu posmatranih parametara u muzjaka i zenki je
analizirana t-testom. Utvrdeno je da je srednja visina grebena muZzjaka bila 55,33 cm, a
kod zenki 51,28 cm. Prose¢na duzina u muzjaka je bila 63,74 cm, a u zenki 63,09 cm.
Nije bilo statisti¢ki znacajnih razlika (p>0,05) za prethodno pomenute vrednosti.
Prose¢na duzina glave muzjaka je bila 24,55 cm, sa opsegom od 22,00 do 27,00.
Prose¢na duzina glave u kuja je bila 22,75 c¢cm, sa opsegom od 19,00 do 25,00. Ovi
rezultati ukazuju da postoje jasne razlike izmedu Bugarskog baraka 1 drugih, veé
proucenih, goni¢a poreklom sa Balkanskog poluostrva. Prema karakteristikama

.....
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HUNTERS’ PERCEPTION OF DIFFERENCES BETWEEN THEMSELVES
AND OTHER INTEREST GROUPS AND THE CONSEQUENCES ON
WILDLIFE MANAGEMENT

Liichtrath A.," Schraml U’

Summary: Wildlife management is a complex task which needs the cooperation of
many different interest groups, including agriculture, forestry, tourism, nature
conservation and hunting. Although all of these groups share a high appreciation of
nature, there are often conflicts about how to manage its wildlife and ecosystems. For
wildlife managers it is essential to understand the drivers of such conflicts in order to
overcome impasses in wildlife and ecosystem management.

The starting point of this paper was the assumption that there is often more to these
conflicts than just material interests. As hunters play a major role in wildlife and
ecosystem management our aim was to identify drivers of conflicts from their
perspective. We analysed passages of group discussions with hunters in different
regions of southwest Germany (originally carried out on the topic of the lynx) in
which hunters reflect on such conflicts. The method for analyses was Bohnsack’s
documentary method.

The results show, that hunters find themselves in a dilemma of differing societal
expectations when it comes to wildlife management, none of which reflect their own
values and moral standards. Furthermore hunters feel th