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ABSTRAKT

VIk je vrcholovl pred&teorj ktdogl aka®2k @kb
najm2 v | esnatlch habitatoch. T8to dipl omoyv
demografiou vlika drav®ho na Slovensku. Gt %di
v rokoch 2017 ag nd6G89.sazZvveSnjutjnea Ypzoezmoiru Z§p
sl ovenskom ¥Yzem2 sa ar e8|l v6lOk & dcred ve®h oo bnhlagset i
a poletnosS vil2ch popul 8cii je ovplyvRovanst

celkov, disperzia, antropogénnymi vplyvmi ako fragmentécia populacii liniovymi stavbami,

zvigen8 mortalita vplyvom dopravnlch kol 2zi?2
jedincov.
Bol vyugitl pr2stup naj ma neinvaz2vne,j ger

mikrosdelitovych markerov, markeru na detekciu pohlavia a mitochondrialnych sekvencii.
Najsk?*r bola overen8 druhov§ pr2slugnosS vz
kontrolou bola prevedena filtracia kvality dat. Pomer pohlavia u skimanej vzorkylb®hl.:

prospech samcov. Na identifikaciu jedincov do haploskupin a nasledne do haplotypov, sme
pougi l i mi tochondri 8l ne markery. Pre popis
klastrovacia analyza mikrosatelitovych dat pomocou prograMRUCTURE Pqulacia vika

drav®ho na Slovensku bol a r oz @aephtskgopulddu, t r i

o

stredoeur -psku n2ginn% a vichodosl ovensk Y.

Pre odhad cenznej veOkost.i popul 8§cMak- bol [
Recaptur e p oonbWREASEARBPIogrdame B. Pre Zapadné Karpaty predstavuje

odhad poletnosti 423 [ 342, 7 6BPWRGa84d [196¢702y v s e
jedinceECRpNVd @&z -ne 2018/2019 sa odhadoval a \
jedincov, respet 2ve 510 [224;1294]. Efekt2vna veOko
predstavovala odhad 52 [41;65] jedincov. Pre vychodoslovenskl populacie bola efektivha

veOkosS o2PobR1néddyi pedincov. Stredoeur - -pska
ss §8le n2zku poletnosti a vypol2taS pre Ru ef
veOkosS popul 8§cie pravdepodobne s¥%vis2 s n§r

v krs&8tkom | ase niekoOklTch dek8&d. Dowaorul uj



vychlTlenl na stranu samcov a potenci 8lne k
programe starostlivosti, aby bola zaisteng§g ¢

Zapadnych Karpatoch.

K O¥%| o v ®neiaviazivea§enetika, mikrosatelity, vik dravy, Zapadné Karpaty



ABSTRACT

The grey wolf is a top predator that plays a keystone role in maintaining the ecological
balance of forested habitats. This master thesis focuses on the population structure and
demography of the grey wolves in Slovakia, using data collected over twa \wedsons
between 2017 and 2019. Special attention is directed to the Western Carpathians. In Slovakia,
the range of the wolf may cover up to 60% of the whole area. The population size and structure
of grey wolves are influenced by both natural factorshsas mountain ranges isolation and
dispersal, and anthropogenic influences, such as population fragmentation caused by linear
infrastructure and increased mortality from traffic collisions. Additionally, the annual culling

guotas for grey wolves have had impact on their populations until recently.

Mainly a noninvasive genetics approach utilizing selected 10 nuclear microsatellite markers,
a marker for sex detection and mitochondrial sequences was used. Firstly, the species
determination was verifiednd data quality filtering was carried out under statistical control.
The sex ratio of the examined sample was 1:1,3. Mitochondrial data were assigned to
haplotypes to help infer population origin. Bayesian clustering analysis of microsatellite data
usingthe STRUCTUREprogram was used to describe the population structure. The grey wolf
population in Slovakia was divided into three genetically distinct greupge Carpathian

population, the Central European population and the Eastern Slovak population.

The genetic Captusblark-Recapture approach was used to estimate the census population size
using theCAPWIRE and SECRpackages in the R program. For the Western Carpathians, the
population estimate is 423 [342;765] individuals in the 2017/2018 seado468r{400;724]
individuals in the 2018/2019 season. The effective population size for the Carpathian
population was estimated at 52 [41;65] individuals. For the East Slovak population, the
effective size was somewhat loweR9 [21;41] individuals. The Geral European lowland
population still has a low number in Slovakia, and it was not possible to calculate the effective
size for it. The small effective size of the population is probably related to the increase to
today's numbers from a small number mdividuals in a short time of several decades. We

recommend that these low values, male biased sex ratio and the potential crossbreeding with



the lowland population should be taken into account in the management program in order to

ensure the longerm viability of the Western Carpathian wolf population.

Key words: nonrinvasive genetics, microsatellites, grey wolf, Western Carpathians
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UvoD
ROZGEé RENI E VLKA HEHJROPERZDANASLOVENSKU

V s¥%l asnosti s¥% d?t k a&anmslupudv Innlkayetues ,v 11K & 89dr a
kontinent 8l nom gts8te Eur - -pskej Yanie {GChapron
etal. 2018),akojeznazoe n ® na mape od Boitani et al. (20
vl k vyhubenlT na vé|-Bameetsvalj.ho2 @k &)§|la nd orpadzc
reintrodukci e ost atsalostrovidad(eO krixt hn jaed i e,m 1758
medvéN a h n &Js® farotod(nnaeus, 1758) (Zedrosser et al. 2001; Samojlik et al. 2018),
bol jeho navrat do eurépskej prirody prirodzeny (Cimatti et al. 2021).

—— STATNE HRANICE

VYSKYT VLKA DRAVEHO:
I PERMANENTNY
I AKTUALNY

SPORADICKY

0 250 500km

Ob r 8§ z o kMaga vysk¥tu vika dravého prevzatd z Boitani et al. (2022) na z&klade danhiBoita
(2018).

Z§padn® Karpaty, tak ako veOkS§ valgina cel ®h
drav®ho veOmi vhodnlT habitat (Salvator.i et a



vigke od 518 ag po 1680 met r2004). Bagpdsledan®@dve® m ( Fi
desaSrolia sa odhaduje, ¢ge rozg2renia vlka d
(FinNo et al. 2008). Presnl Y%daj je n8roln®
je veOmi ovpl yvnen ®ovgHelbepak 20alj Huak etal. 2010; Szewczyk ¢ h ¢
et al. 2021; Fehér et al. 2022).

Na konci mi nul ®ho storolid(pekdseavatal 2860¢§
vlI kov na Slovensku v minul om st oambdzienam al n e
v |l egislat2ve ohOadom jeho Il eg8lneho |lovu (
pol etnost.i viedl. na z8klade poOovn2ckych gt
okolo56t ych rokov minul ®ho stia$lavénske republieydief a v o v a

et al . 2001) . V. tomto obdob2 odhadoval. p ol
pr2padne ag 128 | edi ntcyocvh (rFoekroiva njceo vu8v 81d9z5a5n)8. |
malo cez 200 jedincov (Voskar 1976). Hell e a |l . (2001) wuvs8§dzaj Y, s
storolia bola poletnosS znalne nadhol82ot en§
jedincov, vroku 19991240 jedincov), ktor® mohl byS a
rokoch bol i r o | pre®eré&46600v kkyu svo vp,0 | aveg avk Hel | et
ge aj tieto polty nemusia byS presn®, pretog
ni gg2 od toho re8lneho. Z niggie situovan®ho
popd 8ci e v priebehu druhej pol ovi ci mi nul ®h o



a) rok 1955

b) 10k 1973

: L Prav

/ eB EBysiica g ® Kobico
(=]

@ Niira @ Aredl stvislého roz5irenia

‘@ Bratislava O Miesta ulovenia mimo

arealu suvislého

rozdirenia
R EE L |_s‘|ru vou e w w107 w1 w4 s o6 a/1es 89 00 M 03 an)
c) rok 1998 wmE T i ' .
b1 7L 3 4 . 0
) M T A 'I\_ .
S H- slaje_oele | .
o) i
o) . 7_|_|eiglelels ] :
6 \
5 i1 448 oe o s
PRy 17 sle/s000/® :
o T3 H )" 9@ ! [ ] ® [ i
1 =1 1.4 [ ] @
:a.t w = {" .‘,. .%_ e/0® .: 7 r:
» ‘“ L4 | | ] [ ] !,% ® =l - :
AT AT el le [T ;
) f . 75 = -
- o (1 I il L] ¥
” i N I 1] LA o
e 2 e Y L N . . !
ot AN SRV e - DATABANKA FAUNY SLOVENSKA
wf 7 Lo, Al I :
:; - I{L ‘l. L t\ N — V ] 1 "| 100 1070 30 40 SUim —'- T’- e _' :
olJ; | Al 7
ol / 7 \ ! - I s
o 56 s/len e 7O Eld 1;??%?%- r; hwm'_m [T rh‘w!-Jn 8 W nr]!l_ll? ETRETIN -3 T Q'ln!l 99 00" o

Obr 8zolRokzg?2enie vlika drav®ho na Slovensku prev:

postupn® rozg?2renie popul 8cie z rokov 1955 (obr
(obrazok C).



POPULALNC GTRUKTBRA VL IEBROPRAVEHO V

Kym v minulosti na Uzemi Eur6py dominovala haploskupina Il, posledné tisicky rokov

je nahradzovana haploskupinou | (Pilot et al. 2006; Pilot et al. 2010; Ciucani et al. 2019). Na

Uzemi strednej Eurdpy sa stretdvdye haploskupinyhaploskupina | a haploskupina Il (Pilot

et al. 2014; Hulva et al. 2018). Na uzemi Slovenska aktualne dominuje haploskupina Il (Hulva

et al. 2018).

Celkovo sa na eurépskom uzemi vyskytuje 9 (Boitani et al. 2022), resp 10 (Chapr@d®4pl

izolovanlch popul §ci2 (obr8&8zok | . 3).

POPULACIE PERMANENTNEHO
VYSKYTU:

- ALPSKA
- BALTICKA
I xarpaTskA

- STREDOEUROPSKA NIZINNA

- DINARSKO-BALKANSKA

- TALTANSKA

KARELSKA

IBERSKA

- SKANDINAVSKA

Obr 8zoKapa 3obrazuje s¥%W asn® popul 8§ci e,

je prevzata z Boitani et al. (2022) na zaklade dat Boitani (2018).

V strednej Eur6pe sa vyskytuje popukici k ar pat skT ch vI kov,

ktor ® ma

stredo

baltickych (Chapron et al. 2014). Obe populacierem baltickej sa stretavaju aj na uzemi



Sl ovenska (obr8zok |. 4) . PodOa gtwdie z ro
popul 8ci a pdincdy,lzktayen200108 Bolb 0dhadevanych pre zemie Slovenskej
republi ky. I n8 gt%dia (Hindrikson et al. 201

0 100 200 300km
[____ S |

CE dluster Il South-East cluster [l contact zone 1 & @ current pop. borders
I Baltic cluster I Carpathian cluster [l contact zone 2

Obr 8zo®B% asaA® rozg2renie popul 8czykvetstaldnEe20E1

(Linnel!/l et al . 2008; Chapron et al . 2014 ; Di ser
n2ginn8 popul 8ci a, modrou baltick8 a | ervenou f
klaster populacie z juhovycHou . Prerugovan8 rugov§8 |iara indik
populacii.

DEMOGRAFI A A ODHAD POLETNOSTI

Karpatsk8 popul 8cia vlIkov patr2 medzi naj
(Boitani 2015; Pereira 2015000 jddinoadchr (Linkedl &n et
Boitani 2012). Stredna Eurdpa svojimi prirodnymi podmienkami predstavuje vhodny habitat
pre jej rozg2renie (obr8zok | . 5). Pre vl koy

veOkT mi domovskimi okrs&awmeOpoefstavufjeripaip

100 do 1000 km( Jedr zej ews ki 2005), | o predytedkwjss
vli|lieho terit-ria na $l0overteh ®Phoa “sgecma cduj(dia
|l o predstavag e21&n¥4 6VL 4r ckvimakej gt %di i autori

5



vlka dravého v Tatranskom narodnom parku na 146amNarodnom parku Nizke Tatry 191

km?.

Najni gg2 odhad priemernej veOkosti svor k:
jedincov. Na zékladeqdi el u veOkost i vli|lieho terit-ria
priemern®ho poltu vo svorke je spodn8 hranic

a horna hranica na 1149 jedincov.

Odhady veOkosti popul 8ci e vl &etal.d20GBvo@hadujt na S
na270405 jedinapwvi mlai §iRs edieov hagjad. Chapron et al. (2014)
odhaduje 4000 jedincov.

P

Obr8zoPRPrkdpbkl adang8 vhodnosS habitatu pre vika oc
2015 po diéal (IDi%na t

GENETICKY MONITORING

Monitoring vlika drav®ho prebieha po cel ej
tel emetri a, genetickl monitoring, gtati sti
monitoringy, kde su sledované pobytové znakgabery z fotopasci (Chapron et al. 2014).
Geneticky monitoring vikov sa zameriava na jadrové markery, mikrosatelity (Randi et al. 2014)

a mitochodrialne markery, doménu kontrolnej oblasti (control region, CR) (Pilot et al. 2006;
Pilot et al. 2010; Czarnorka et al. 2013; Jansson et al. 2014; Randi et al. 2014; Hulva et al.
2018; Szewczyk et al. 2019; Szewczyk et al. 2021).

6



CENZNC VEOKOSs POPULCCIE

Hl avnTm neinvaz2vnym n8§strojom, ktorT pou
urlenie priblignej celkovej veOkosti popul §c
Mark-Recapt ure ( Nal e] l en ,, CMRO; v prragtkel ade "

vgak mogno n8jsS podobne pomenovan®apwieebo Yz
recapture, mark and recapture, sigiesight, markreleaserecapture, multiple systems
estimation, band recovery, the Petersen metiedabthe Lincoln metho@Krebs 2009).

Z8kladnim princ2pom met-dy je odchytenie | :
vypustenie do popul 8cie. Nesk!r doch8dza k z
oznalenlich jedincov bolo zachwt enmaljghe.d n@©d hua d
model och daj % urliS na z8klade podielu neo:z
odchyte za predpokl adu, ge oznalen® a neozn.
zachytenia. V mal ej popul 8ciiogmeapenvdeppddt
vyggia, zatiaO |o vo veOkej popul §cii je m
genetického CMR je tento spdsob modifikovany len na opakované zachytenie daného jedinca

pomocou d8t na z8kl ade DNA. ciPsaendzolgeaDNA Yt e n2 m

vzorke a nasledne sa genetické informécie kvantifikuju.

Pre viskum vIkov je pr2stup sp2tn®ho z8chytu
gt udi 8ch (Creel et al . 200 3; Prugh eho al . 2
z8chytu a odhadu veOkost. popul 8cie sa d§ pc
pregitia (Nichols 1992).

Pre visledn® rozl2genie oznalenlch jedincov
a popwlalend ckT ch vI1 pdVcCreavsl Motgan 2014).gSofstikované
modelymarkk ecapt ure mogno nastavi S pomocou nieko
R. Patria medzi ne "Spatially Explicit CapttRee ¢ a p +sBCRaeboCAPWIRE (Pennell et

al. 2013).



EFEKTEVNA VEGKOSs POPULCCIE

Aby sme sa dozvedel.] viac o evolul nej hi
geneti ke va@azbov¥% nerovnov8&8hu (LD). Vazbov§
genetického driftu, prirodného vyberu, migracie a rekombinacietVaej gt Yad i i bol a p
odhad efekt2vnej veOkosti popul §cie, | o je
populacie.

Efekt2vna veOko,s Sd epfoipnuolvBacni&e v(eNOkos Sou i de§l |
rovnakou mierou zmeny genetickejrva abi | ity ako sl edovan8 pop
jedincov, ktor2 s¥% akt2vne zapojen? do repro

doché&dza k vyraznému kolisaniu alelickych frekvencii medzi jednotlivymi generaciami, ktoré

su spb6sobenégeneticky posunom (Agenetic drifto), z8vi sl
(Waples 1991). Pre vipolet efekt2vnej veOko
programlDNe ( Wapl es & Do 2008), ktorlT je zalogenl
(Al i nkaiglei bdriisvegou) ( Wang 2005). V&@zbov§8 nerov
spojenie medzi al el ami na rltznych | okusoch,

|l okusov je | astejgia, neg keby to bola n8ho

hlad na v&@zbovej nerovnovs8hy relat2vne vysok§,
(Sved et al. 2013).

POPULALNC HUSTOTA

K odhadu popul al nej hustoty a odhadu veOkost
priestorovo explicithna CMR metodsECR(Spaially explicit capturerecapture) (Efford 2011,

Efford & Fewster 2013; Efford 2015; Mattioli et al. 2018; Roffler et al. 2019). V jednoduchosti

ide o rozg2?renie tradiln®ho model u sp2tn®ho
lokalizaciu jedndtvych zvierat na zaklade miesta ich zachy@BCRje v mnohych pripadoch

kombi novan8 so zberom neinvaz2vnych vzoriek
zvyguje presnosS monitoringu (vlil2ch) popul §
odhadn%S nielen populaln¥% hustot u, al e aj Vv

organizaciu populacii.



CIELE PRACE

Hl avnTm cieOom tejto diplomovej prs8ce je s
pol etnosti veOkT ch ¢ eridizdeienlka draxéhe rta aaklade analyzs t u p |
DNAO pre sez-nu 2017/2018 a 2018/ 2019 so zamn

0 genotypizaciu a druhové overenie jedincov (na zaklade jadrovych markerov),

O ur| enie jedincov, popul 8cii, genealogicke

0 spracovanie sekveii a haplotypov (na zaklade mitochondrialnej DNA),

O stanovenie demografick®ho trendu vr 8tane
drav®ho za vyugitia metMark-Recapprgd)t n®ho odchy

0 stanovenie efekt2zvne|] vieiOkootsat si ¢ hpooppnuel j § cpi oep
buducna,

0 a v neposlednom rade, pop2sanie geneticke



METODIKA

GTUDOVANE UZEMIE A VZORKOVANIE

VIk dravy sa vyskytujena46 0 % Yz e mi a Sl ovenskej republ
preto prebiehalo vzorkovanie vo vgetklch Kkor
okrem kompeten| n®ho Yzemia Bratislavy, CHKO
CHKO Zatorie, konkrétne v Tatranskom narodnom parku, v NP Nizke Tatry, v NP Mala Fatra,

v NP VveOks& Fatra, v NP Murg8nska planina, v
Pieninskom narodnom parku, v NP Poloniny, v Chranenej krajinnej oblasti Biele Karpaty, v
CHKO Kysuce, v CHKO Str8govsk® vrchy, v CHKC(
CHKO Horn8 Orava, v CHKO PoOana, v CHKO Ce
CHKO Vychodné Karpaty, v CHKO Latorica a v Regionalnom centre ochrany prirody v
Pregovel(o®ng§zok

Chrénenad krajinna oblast’ N s 4 DX
Narodny park CHKO/Kysuce , 7 ‘-AJ“- T 2
Ochranné pasmo nérodného parku {
RieCna siet’

NP Mala Fa§a1 T
CHKO Strazovské \«rt:_lw4 ‘ g o S )| .T e

pafv T il NP e‘hqb—ﬁadaﬂ ‘lF i) *L NP Slovensky raj / e N

CHKO Biele

-HW Mura nska plaruna

CHKO P_olprfr 7
e
v~ CHKO Ponitrie’ | 7L
CHRO Mo Ky ‘ CHKO Stiavnické vrchy

([CHKO Zahorie

CHKO Dunajské luhy

Permanentny wskyt vka dravého (Chapron et al., 2014)
Sporadicky vyskyt vika dravého (Chapron et al., 2014)

Obr 8zoMWalpa &l ovenskej republiky s oznalen2m n8§8r

oblasti, v ktorych prebiehalo vzorkovanie.

Vzorky trusu, molu a tkan?v boli sterilne vl
chlpov a stery dolwilok so silikagélom. VVzorky boli riadne popisané kédom vzorky, datumom,
GPS s¥%radnicami n8lezu a menom n8lezcu. ZS8ro

a urlenie na genetick® alebo potravn® anall

10



najskor uskladnené v mraziacich boxoch s teplot®d°C. Vzorky, ktorym chybali Gdaje o

pol ohe a d8tume boli nesk!r vyhOad&8van® v da
sa ani tam nenach8dzal.i potrebn® %dayg.e, bol
Prepravovan® do pr2slugnich | aborat- -ri2 boli

EXTRAKCIA DNA

Vzorky trusu bolii opatrne vybran® zo sk
n8sl edne z nich boli odobrat ® okaktaryclobol®@s | ast i
najval gou pravdepodobnosSou zanechan§ vlI|lia
minut pre Uplné odstranenie etanolu (Eq@&08 . Extrakcia trusu bol a

komer | n®KWamp BNA Stool Mini Kiaan QlAamp Fast DNA Stool Mini K{Qiagen
podOa prilogen®ho pr modifikaaulouinaAmam kiokurDdlA mola s ma |
eluovang do cel kov®ho 28bpemb KOOIl El zubhmenri u

Na vzorky mol u b o-IQAamp Fapsti DNA StoolovinnKégkaben ki ta v g a k

s niekoOkTmi modifik8ciami oproti protokol u
s 96% etanolom a s 3M acetatonaispm PH 5,2)v. pomer e 15 ml mo| u, 33
ml acetatu sodného. Takto pripravené vzorky boli inkubovan2@riC cez noc. Nasledne po
rozmrznut 2 b ol ¢entrBugeprimeploté4 °C & rgchlestiSR0 ref(Hausknecht

et al. 2006)Peletka, ktora sa vytvorila na dne skimavky bola pripravena na naslednu extrakciu

podOa ofici 8l neho protokolu z kitu.

Na vzorky tkan2v, chl pov aisssetGenomiocvyDNA MihiiKit pou g i
(Geneaid) @Neasy Blood & Tissue K{Qiagern) aich protokoly bez modifik&cii.

Ni ektor® vzorky boli vyraden® ug pred izol §
teda mini m8lnej ganci vyizolovaS potrebn¥% DN
v s8] ku, kde doch premaad voorkypk rychlema toperpulaltyfr addom a
rychlej degradacii DNAVz or ky c¢chl pov, ktor® pri pougit?
vlasovymi folikulmi potrebnymi na izolaciuDNB ol i rovnako vyraden® uf¢
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AMPLIFIKACIA GENETICKYCH MARKEROV

Pre rozl2genie in®ho druhu neg vlika drav®
gtrukt%ry a demograficklch odhadov vybrangi pou.
mi krosatelitov®plte&hS8gzhptici pb (Rphdie@al. 2014genet i
Hulva et al. 2018; Szewczyk et al. 2019) pozostavagi€anine Genotypes Panel ¢
kombi n8ci i s tetranukl eot i do v ICEwolf corsartikre r mi p
Zmes 21 pougitlch fluorescen| neéa doadvite nT c h
multiplexovich zmes?2 spolu s mgéndamefogenio. na de't

Podr obn® i nformS8ci e 0 |l okusoch a i clh zar a

TabuOk®ahel 1pougitlich 22 genetickdvch markerov pr

Nazov lokusu Sekvencia forward DOgk a Repeticia Fl our es Zdroj
primeru fragmentu (bp) farbivo
Multiplex 1
INRA21 ATGTAGTTGAGATTTCTCC 87111 Di PET Mariat et. al. 199¢
FH2088 CCCTCTGCCTACATCTCTG 93i129 Tetra 6-FAM Francisco et al.
CXX279 TGCTCAATGAAATAAGCCA 109133 Di NED Ostrander et. al.
FH2001 TCCTCCTCTTCTTTCCATTG 132 156 Tetra PET Francisco et al.
1996
FH2054 GCCTTATTCATTGCAGTTA 136172 Tetra 6-FAM
REN169018 CACCCAACCTGTCTGTTCC 154170 Di NED
Guyon et. al. 200
REN169D01 AGTGGGTTTGCAAGTGGA 199 221 Di PET
FH2097 CAATGTCGAATTCCATGGT 260305 Tetra NED Francisco et al.
PEZ17 CTAAGGGACTGAACTTCTC 193 220 Tetra VIC Perkiri Elmer,
FH2087 CTGCCACATTCACTGATGC 224 252 Tetra 6-FAM Francisco et al.
19%
FH2017 AGCCTCTATAATCACGTGA 260 276 Tetra VIC

12



Multiplex 2

AHTk211

FH2096

FH2140

CPH5

Vwf

RENG4E19

FH2137

Amelogenin

INUOS5

FH2010

FH2161

TTAGCAGCCGAGAAATAC 83101

CCGTCTAAGAGCCTCCCAG 9Gi 100

GGGGAAGCCATTTTTAAAG 99 149

TCCATAACAAGACCCCAA 1111119

CTCCCCTTCTCTACCTCCA 118178

TGGAGAGATGATATCCAA 139155

GCAGTCCCTTATTCCAACA 153180

GTGCCAGCTCAGCAGCCC(180;216

CCAGGCGTCCCTATCCATC 190216

AAATGGAACAGTTGAGCA 217 260

TCAGCAAGAAACCCTCCA 219248

Di

Tetra

Tetra

Di

Tetra

Di

Tetra

Di

Tetra

Tetra

VIC

6-FAM

NED

PET

VIC

PET

6-FAM

NED

6-FAM

PET

VIC

Lingaas et. al.

Francisco et al.

1996

Fredholm and

Shibuya et al.

Breen et. al. 2001

Francisco et al.

Chen et al. (1999

Ichikawa et al.

Francisco et al.
1996

Reak| n8 zmes na PCR

plus ki (Qiagen |,

templ 8tovej DNA bez

Ther mal
1. 95°C 5 minut
2. 95°C 30 sekund
3. 60°C 90 sekund
4. 72°C 60 sekunh

krok 2-4 bol opakovany 35 cyklov

5. 68°C

Termalny protokol vychadza #ultiplex PCR Plus kitu(Qiager

30 minut

\Y

cel kovom oMyltiplerPCRL O

el

et PaClR vodymixuX selkopceméer 8ci ou 2
ohOadu

n a tekmooykiéry MUOE § c i u .

C yRid Rads nasledajdcii yerméalnym protokolom:

avgak

terminalnejextenznefazy z 10 minut na 30 kvali eliminacii vzniku minus A alel.

13
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Pri snahe obmedzi S p rlkligddougnerovmomerna amiifikacia a p r 2 k
jednej z alelp r i amplifik8ci.i p o dvanmch pratdkol madifikovany Na | g 2
zmenou objemu templ 8tovej DNA. Pri tkanivs§gct
pévodnému protokolu.

Po finaliz8cii PCR bol produkt PCR pripraven
s objemom 1| sa sklada z 0,25¢| fluorescenl n®ho veOEostn®h
500 LIZE (Thermo Fishey, 9,25¢| formamidua0,2] pr odukt u PCR. Samotn
analyzaprebehlav s e k ynelabardtdiomP S2 r odov NDdec k e | fakulte
sekvenatar ABI Prism 3100 Avant Genetic AnalyzerApplied Biosystems s pougi t?
pol ym®r u POP4-33a gtandardu DS

U vybranTch vzori ek bol a dodat ol ne ampl i
mi tochondri 8l nej DNA ( mt DNA; Hul va et al

zaradem a r ozl 2genie do haplotypov. Reakl|l ng§ z
Mastermixu (TopBi o) , 1 el 0,5¢eM forwdb®@@G®h 050p
CAATCCCCCGGTCTTGTAACCE3 6; Vil " et al . 1999) a 1 el
DL-H1 6 3 4 OCCTGAAGTAGAAACCAGATG-36; Vil " et al-clean1999) ,

vody a 2¢| DNA. PCR bola pustenéa na termocykléry TEOC h e r mal CyBiolRad z n a |
s termalnym protokolom:

1. 94°C; 3 min

2. 94°C; 1 min

3. 50°C; 1 min

4, 72°C; 1 min
krok 21 4. bol opakovany 40 cyklov

5. 72°C; 4 min
Dspeogs S amplifik8§cie mtDNA bola overen§ pomo
min) na 1% agar:-zovom g®l e. Do g®l u bol o umi
amplifik8cie bol zvygok produktu (20 acul ) pr
DNA QIlAquick PCR Purification Ki{Qiagern) do 30 ¢l PCR vody. \%

produkte bola nasledne odmerana koncentracia DNA pomocou NarioD@me/OneC
Microvolume U\:Vis SpectrophotometerThermo Fisher . Fing8l na zmes na

14



analyzubolaz o geng8 z-L05926| pdMhmeru, prelistenej DN
do cel kov®ho objemu 9 ¢l. Sekvenaln§ anallz

Univerzite Karlovej pomocou analyzatora Genetic Analyzer 3138gbljed Biosystems

GENOTYPOVANIE

D8§ta z2skan® 1z fireklgrof@atogramy,nbelijprvaine podrbbené
odl2taniu jednotlivich dOgok mikrocsnaaus!l i t ov
PRIME (Kearse etal. 2012DOg ky al el bol i od| 2t avdadu®O0na z §|
LIZE Dye Size Standardrbermo Fishey.

Po skon| en? acENEIGUS PRWME(Kearse gtrala2@E) ol a al el i ck§ t
exportovana do programu MSXCEL (Microsoft Corporation 202Q)kde prekehala tvorba

datasetov Pre minimalizaciu vyskytug e not ypi zal nT ch ¢ hTi-tbubsead p o
pr2stup, ktorlT je zalogenl na viacenéhch opa
genotypu (Taberlet et al. 1996). Aby sme sa vyhli chybmych p o | ateloako jeallelic
dropoutafalseallele( Taber | et et al. 1996), bola kagd§ n
kymnbol stanovenl konsenziasmpda fz &klcda cae ag red v iad
pripadoch (Stengleinetal. 20Benschop et al . 2013). Ak sa ka
dvakr 8t, bol jedinec povagovanT enehombzggoter ozyg
v danom | okuse, boli vo v2]| gine prvypla¥ll oecnhi ap ¢
javu vynechania alelgllele dropou} (Taberlet et al. 1996; Tumendemberel et al. 2019). V
pr2pade, ¢ge ani z viacer$ch ophalbovamhéddngdbo®

(Benschop etal. 2013),e bol danlT |1 okus odl|l 2tanT.

Prvotne bol dataset roztriedenl na vzerky, |
amplifikovalo sa aspoR 69% | okus o\dstavpjod Oa ¢
mini mum 14 amplifikovanich | okusov z 21. N § :
jednotlivich lokusoch napriel panel om, pod (

informativne lokusy analyzovanimpRa Pkis pomocou programgeRVUS(Kalinowski et al.
2007) aGIMLET ( Val i re 2002) . Viber a pol et |l okuso
identifik8cii jedincov je dtlegitl aby sa zn

rozdielnych jedincov ako jegh o genotypu 03 (pebablwyeohigentiglk o P
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Vhodny panel lokusov ma hodnotwPnengi u neg 0, 00001 (Waits et
Schwartz 2004). Hodnota 43, ktor8 predstavuje pravdepodo
medzi dvoma s¥% odencami, O0lyWaksatale200lcMokelvey by S
& Schwartz 2004). Porovnanim amplifikacie lokusov s hodnotami pravdepodobnosti identity,

bola vytvorena analyza genetickej podobnosti medzi jednotlivymi genotypmi v programe

b al 2 ALKEDEmMATCH (Galpern etal. 2012)cke bol vytvorenl najides§
pre populaln® anallzy. Timto splsobom sme do
dataset s uni k8tnymi jedincami tak aby ich p

Pre ef ekt 2 v mtasptdch bolpvyteoter®aasledné ndzvy:

- dataseCanisO-vget ky vzorky bez vyradenia in®ho

- datasetCanisl- unikatni jedinci za sezénu 2017/2018 a 2018/2019 z celého Uzemia
Slovenska

- datasetCanis2 - unikatni jedinci za sezonu 2017/2018 a 2018/2019 z uUzemia
Zapadnych Karpat

DRUHOVE URLENI E

Pri zbere vzoriek trusu v t eby®véstopmn® ge O
i n®ho druhu ¢gij¥%ceho na rovnakom ¥Yzem2 a @i \
vI ka ¢ aRaai$ aureudmradus, (7581 2 g k a Vulpesxdpesgnnagus, 1758)
| i d o k 0 n ¢ a Capig lapusdfamitidit.innae(s, 1758 Na determinaciu druhu boli
pougit® dvsrrRu@rure y3.4a(Rrigchard et. al. 2000) MICROSOFT EXCEL S
pluginom GENALEX 6.5 (Peakall& Smouse 2006Peakall & Smous€012). Nainicialne
vyradenie ich druhov z primarneho datase@anisOb ol a pougi t 8 Bayesi §i1
analyza v programeTRUCTURE (Pritchard et al. 2000 Burrin periéda bola nastavena na
2x1C, po ktorej nasledovalo opakovaniep0o d Oa met - dy Mar kov Chai n
model bolp o u ¢ Antebtry fio admixture mdded s p Alleles frequencigs correlatéd
bez poug¢i ltocpaordf. u vk odiag alset e bol o pougitlch cel
bolo pougitich ako porovng§vacie modAkoov® vz
porovn8vacie vzorky bol pougitl set slovens

psov a vliastn® vzorky | 2gok a gakalov) .

16



Potenci 8l ne klastry bol. zvolen® od K=1 ag
naj vhodnej gi eho luypregtamsiRUGTORESELE@MORE i &LiLI 20083, b
Program porovhdvadsy met - dy, prilom pre nagu gt ¥diu | e
(2016) . T8t o met -da | e pre tento dataset \
vzorkovan2m. Pr eenipgradv Ovgstedngch analsgruzTORE(Prichard
etal.2000b ol pougi t T gLumPAKI(Kopeimanpet ab 20058 m

Po vhodnom rozdeleni naidealnetKkpl a kagd8 vzorka priradeng d
klastru na zéklade hodnoty Qdtora vyjadruje mieru priradenia do daného klaskitanica
prisudzuj %ca jednoznal n® zOr7axdemokOad od @2 tsrt @l

(back crossing).

Z vyradenlich vzoriek sa spravalné¢padaakiolvd za
j e jedn®ho klastru. ITe feeymevwdkenr gogroben@nalyz2z s pol o
hlavnych koordinatov (PCoA) v progran@enAlEx Parametre analyzy boli nastaveme

nekorelovany model frekvencii alel.

ANALYZA IDENTIT

Na zistenie identi ckl cdErvpsdinowskiental. 20@¥), p o u ¢

ktorT nagiel zhodn® jedince s parametr ami mi
poltom odlignTch | okusmlvEMATCH yGalpeennet alh2032 pr og
Visledn® d&§ta boli vgetky skontrolovan® v

GENEIOUS PRIME Kearse et al. 2012 definitivnymi kritériami: 8 zhodnych lokusov a 2
mismatche. Zhodné vzorky sa viac neupravovabwb | 2 t,a nalaec hb ol ib wQkeral e

v datasete ako zhodni jedinci.

Aby sa eliminovali opakované zachyty, ktoré nespadaju do konceptu CMutkeRecapture,
boli identické vzorky porovnavané aj v metadatach a to v datume nalezu a GPS lokalite. Takéto

vzorky boli z pre populaln® anallzy eliminov

Pre obe sezonyanadlme po obe pohl avia bola vypol2tan

z8kl ade pomeru poltu z2skanlch a unik8tnych
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POP UL A L-GENETICKE ANALYZY

AnalTza populalnej gtr ukt YsrRucTbRE(Prigchamdp@ S pr
et al. 2000) na zakladday esi 8nskej kl astrovaceijCanshval T zy.
ktorom boli vzorky zoradené na zaklade GPS dat od zapadu na vychod. Dataset bol zostaveny
z 373 nagich testovanich vzoriek, ku ktorlTm
n2ngnie j popul 8cie s poltom 35 a vzorky =z karcg

vzorky poch8dzali zo tkan2v z predch8dzaj %ce
vzoriek sme na koniec zaradili aj dve vzorky
Odhad poten&| nych Kkl astrov bol nastavenl od K=1
nastavené 3 opakovania. Perioda burn a pol et cykl ov bol nast e
vyraNovan2 in®ho druhu. Pri datasete, Vv ktol

Admixturemodeluspolu sparametrom korelovanych frekvencii al&l datam sme priradili

porovn8vacie vzorky vilIikov z karpatskej a n?:2

poltu klastrov na rozdel e3TRUETURE sEnARCTORLE and bol
Liu, 2018), ktorT vytvs8ra alignmentVyslegkgt kT ch
bol i pol2tan® na z8klade dvoch modkd oppod Oeet -
Evanno et al . (2005) . Pri nerovnomerlieom vzo

ktory na rozdiel od metddy Evanno berie do Uvahy aj rozdelenie datasetu do subpopulécii.

DEMOGRAFICKE ANALYZY

Pred zvolen2m vhodnTch demograficklch an
nag2m datasetom pracova$S a kauzasorenostpdpuaoie e n o u
bol a uskut ol cosegEsT(Stargey & Richarda 2005), kde bol zvoleny dataset
pol2tanlT na sez-ny zvlI §3gS a n8§sledne aj sp
prirastok a ubytok v populacii na zaklade dvoch moddibzka phodnota indikuje otvorenu

populéciu.

Pre vipolet veOkosti popul 8§cie bol aMa-ougi t §
Recapture CMR), ktorg je veOmi vyug2vansg pr
aspoR |iastolnY% RBamoc et ochravirRi(Pcpnell e al.i2613) v
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programeR, navr hnut ®h o pr8ve na nepretrgit® nei
implementovali dva modely: ECM a TIRM. Model ECM predpoklada rovnaku

pravdepodobnosS zachytaenidd RM@eztokhTOcald Rjug @i n onad
heterogenitu z8chytov a rozdeOuje vzorky na

opakovan®ho zachytenia alebo naopak veOmi n:
Pennel |l & Miller 2015¢LuNsaupbegik wveastdn@Pbm
(l'tkeli hood ratio test, LRT) . LRT je gtatist
vnorenlch modelov. Jeho podstatou je porovne

modeli (nulova hypotéza, model ECM) pr avdepodobnosSou %daj ov

(alternat2zvna hypot ®z a, mod el TI RM) . Na ur |l e
p-hodnota (pvalue). Akbolaghodnot a mengi a ako zvoOlebol& hl ad
povagovan8kyaviDzaams V] nul ovs8 hypot®za sa z
pokladali vysledky modelu TIRM (Miller et al. 2005).

V dataset€anisls o vget kT mi jedincami v r&mci sez-n 2
odhad pol etnost.i prerka@gd¥%hpdnecdi evd §mSdelV
vych8dzal z I|likelihood r atdApwRE(Pemelietg. 80dDa n §v
Pennell & Miller 2015). Parametre pre anallz

maxi m&8I|l ny m o di popuaoiema 2000Qddincev.

S pougit2m visledkov z klastrovacej anallzy,
pri rozdel en2 K=3. Pre kagd¥% popul 8ciu zvl §
rovnakl odhad vy peonsko?vteom dataseBamisle cel ® S| ov

Odhad veOkosti popul §cie bol tieg prevedenl
b al 2skckwprogramer( Ef f ord 2011) . Tento pr2stup vr §
umogRuje stanovi S denziotbu apsapul(8kfifeo rnda 2s0t1a9n)c
bolo vymedzené pomocou polygonu, ktory bol zostaveny na zaklade suradnic vzoriek

z2skanlch behom gt %di e. Bol i Qapislpreobessazényd v a v
zvI 89S zo Z8&padnT cohd hkaadryp Svte. OkBoosltii  zp2ospkud '8& i e
modelov z troch zakladnych tried (Mt, Mb a Mh) a ich kombinacii (Otis et al. 1978; Lee &

Chao 1994) . Model , ktorl najl epgie odpoveda
hodnoty Al Cc. Odheadbyolvie Osktoasntdv epro® usl §c5% i nt e
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EFEKTEVNA VEGKOSs POPULCCIE

Pre vipolet efekt?2vneijCanisth®K o ptoiu goLmnku Ip§ wige
(Waples&Do2008Pr e vipolet efekt2vnej veOkosti pop

na z8kl ade dvoch model ov. Zati aO, | o par ame
predpokl adg8me ur | i t% gtrukt %Yr u popul 8ci e a
JackKnife mode | e met - da opakovan®ho viberu, kto
predpoklady.

D§ta potrebn® pre vipolet b o ISTRUCTWUREE V Z a t ®
(Pritchard et al. 2000), ktory datagsnislr ozdel i | na vhodnl pol et po
dojgdn®ho z klastrov musela byS minim8lne 759
ptvodn®ho datasetu vyradi S zvygok vzoriek,
jedn®ho kl astru. Dat aset bol prevedenl do g

LDNe. Vysledky boli interpretované na zaklade dvoch modelmrametrického a takzvaného

jackk ni f e model u. ParametricklI mo d el pol 2ta
prepol2tava |liastolnl odhad odlnirfadkoptmadnd2mv @ r
na z8klade n8§hodn®ho efektu, je vhodnl pre m

v datasete boli navzdjom nezavislé (Efron 1979; Abdi & Williams 2010). Z tohto dévodu sme

pre interpret8ciu visledkov pougili oba mode

20



VYSLEDKY

VZORKOVANIE

Zber vzoriek na gt¥%dium populalnlich anall
1.5.2017 do 30.4.2019 prevagne Vv zimnom obdo
na obr8zku | . 7. Zber bol zamer anflolnia, nceh Inpya,
pripadne stery z koristi a bukélne stery. Do projektu boli nasledne zaradené aj invazivne vzorky
z | eg8l nych odstrelov, z pytliactva a zvygn
vgetky dodan® vzorky aj milnso avdy tplol evnz®hrok yo bzd c

Za celé obdobie bolo spracovanych 1173 vzoriek, z toho 548 vzoriek bolo za 1.sezénu a 496

za 2. sezénu.
180
22%
160 309%
140
45%
120
46%
100 24% 34%
80 52%
o 52%
69% A%
40 26% 26%
50% 27% 27%
ceecoBRRRIRCzz= 22 0a
0 — - lE . e [ |
~ ™~ ~ M~ ~ ™~ co o0 co o0 [ee] o0 [ee] [ee] o0 [ee] o0 [ee] [e)] [=)] [e)] [=)]
- - - — — — - — - — ~— — ~— ~— — — — — — - — -
o o o o o o o o o o o o o o o o o o o o o o
o~ o~ o~ o~ ~ o~ o~ o~ o~ o~ o o~ o o o~ o~ ~ o~ o~ o~ o o~
~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~. ~ ~ ~ ~
1. sezdna 2. sezdna
Obr 8zoNal grdfe je zn8zornenl | asovl prierez dvon

(svetl 8 farba) s podielom vzoriek so z2skanlm ge

Pol et spracovanlich vzoriek poloanmsp ecteel neljn & iY%zl eor
spololne s poltom uni k8tnych genotypov | e ¢
kompeten| nim Y%zemiam je pridan§ vypolz2tang§g |
dve sezény 20120109.

21



TabuOkaPdl.et2:spracovadmnocthl i wdarhi elkz ezZm2j ool as cel «
z2skanlch genotypov z nich. Miera opa@tovn®ho z8§c
2017/2018 a 2018/2019.

= Pol e Pol e Miera'
Obl ass vzoriek genotybov op{:ltovneho
zachytu*

Pregov 34 19 1
TANAP 33 22 1
NAPANT 100 37 1,09
Mala Fatra 87 29 1,7
Slovensky raj 94 46 1,24
Murénska planina 80 35 1,16
PIENAP 60 30 1,21
Poloniny 178 66 15
Biele Karpaty 1 1 1
Kysuce 38 12 1,8
Str8govsk® 4 0
Ponitrie 3 1 1
Gtiavnick® 12 7 1
VeOks§8 Fatr 174 49 1,25
Horna Orava 77 34 1,53
PoOana 43 23 1,45
Cerova vrchovina 36 10 15
Slovensky kras 66 27 1,27
Vychodné Karpaty 32 23 1,05
Vihorlat 16 11 1,67

*mi era op2tovn®ho z§8clt

Naj|lastejg2 typ vzorky bol -krfs, Kabrbram& |

~

“2.spegnosS genotypiz8ci e, l en 34 %. Naj vyggi
podaril o WspPpeDPNA vyil24l pwvapadoch z 126 a dva
so giestimi vzorkami a srsS s poltom 20. Obe

Samotng§ mol sakm$®tm aym&klyd |las@BégnosS 17 % (ob
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STER |100 %
KRV VMOCT |67 %
srST 60 %
MoC [l17 %
TRANIVO [ o5
TrRUS | 3 %

0 50 100 150 200 250 300 350 400 450 500 3550 600 650 700 750 800 850 900 950 1000

Obr §zak Gr.af8 ck® zobrazenie spracovanlch poltov
“wwspegnosS v z2skan2 genotypu. Svetl 8 farba pred
typu, zatiaO | o tmavs§ farba predstavuje %spegn®

AMPLIFIKACIA GENETICKYCH MARKEROV

~

Zo vgetklch spracovanlch vzoriek sa prv

nepodarilo z2skaS ani liastolnl genotyp, Kkt
pri jednom vzorku, | o prspabdmesmavjpeomitriédezidd2 1 | o
vyradili 688 (59 %) vgetklch vzoriek (na obr

| Chrénena krajinnd oblast’
| Narodny park
| Ochranné pasmo narodného parku
Riecna siet’

Permanentny vyskyt vika dravého (Chapron et al., 2014)
Sporadicky vyskyt vika dravého (Chapron et al., 2014)
Amplifikované vzorky

Vyradené vzorky

Ob r 8§ z o k Distribucia9spracovanych vzoriek za celé obdobie diplomovej prace. Vzorky su

roztriedené na vyradené vzorky a vzorky seigpn o s Sou ampl i fi k8ci ou.
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Amplifik8ciou genu amelogen2n, ktorl sme pou

samic a 141 samcov unikatnych jedincov v dvoch sezonach od 2017 do 2019. V tomto

ohranilenom obdob2 sa n8w @mepwidara$a vV dzhtgrf:

pohl avia predstavoval 1:1,3 v prospech samc

(1173), mala amplifik8cia g®n®u amel ogen2n s

Na zéaklade amplifikacie jednotlivych lokusov v celpanelismev y po |l 2t al i naj mene
|l okusy pre cell dataset spracovanlch
genotypom (obr8zok |. 10) . VzhOadom

potrebn® zvoliS pr2snejgie krit®r

vzoriek

na n?2zk

I a.
A
FH2017 14% FH2017 30%
PEZ17 30% FH2161 60%
FH2001 36% PEZ17 65%
FH2087 39% FH2001 75%
FH2010 42% FH2010 82%
REN169D01 44% FH2087 82%
FH2140 45% AMELOGENIN 88%
FH2097 45% FH2140 87%
AMELOGENIN 50% REN169D01 38%
REN169018 51% REN169018 91%
INUO55 52% FH2096 92%
FH2137 52% FH2097 92%
RENG4E19 53% FH2137 92%
CPH5 55% CPH5 93%
FH2054 58% VWF 93%
VWF 59% REN64E19 95%
FH2088 63% INRA21 95%
FH2096 63% INUO55 96%
CXX279 64% CXX279 95%
INRA21 65% FH2054 96%
AHTK211 72% FH2088 96%
FH2161 72% AHTK211 95%
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Obr 8zo¥:Mi era amplifik8cie jednotlivlch | okusov
spracovanlch vzork8ch (A) a vo vzork8ch, kde sa

V porovnan?2 so gt¥%diami s rovnakIm
Marucco et al

Zzam@er an2m
2022)sewvypkynhol g,t ugei hedn axtay
hodnotami z inlTch gt¥%di2 ag okol o ds@36Eokusov

04) bol vybranl ako ide8lny polet, polet |ok
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—@—PiSib vlci Iné studie
Ob r & z o k Pritovnanig zavislosti hodnotyddpr e rt zne polty | okusov Kk

tématikou (Czarnomska et al. 2013; Wehrhan et al. 2018; Marucco et al. 2022).

Vislednld
programe Studio (R Core Team 202R)

panel I

ide8l nym poltom mismatchov

okusov

pre populaln® anall

b a | ALLElkEWATCH (Galpern et al. 2012) s
2 10 |

pr e okusov
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podetjedineo

==

unikatne genotypy
—a—  multipleMatch
neklasifikované

Obr 8§z o k Vysledky ¥ grogramu ALLELEMATCHGalpern et al. 2012 k az uj %

pol et npaeawol ekusov
genotypov
uni k8t nych
pol et vzori ek,

optimum nula.

Mitochondri 8l ny

jedincov iného druhu. 99 vzorkdmem pr i radi | i

domi noval a

(jedincov) .
genotypov a
ktor® sa

pofetmismatchov

S nezhodou

dat aset

hapl oskupina

Lierna

| i erna

dopor ul
(mi smatchem, 2), ab
g2pka ud8vs§ doporu

haplotyp W14, ktory si nesie 47 jedincov a haplotyp W6, ktory si nesie 35 jedincov. Len 18 %

vzorieck sa nam@dar i | o

priradi$S

jedincov a len jeden jedinec si nesie haplotyp W1.

26
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zhoduj % vo viac neg | e
obsahoval 179 vzori e
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Obr 8zokz |vlsll3edkov anallzy kontrolnej oblasti mt

zo z2skan®ho datasetu spad8 pod haploskupinu 11
haplotyp W14 s 47 viskyt mi a hneN zskupinyglma hapl ot
zaradilo 16 jedincov s haplotypom W2 a pri jednom jedincovi sme objavili haplotyp W1.

Geograficky vyskyt haplotypov z haploskupiny | bol skérestk ovi t T, zati aO | o
l' 1 mala s%vislejg2 pokryv (obr8zok | . 14)

[ chrdnend krajinnd oblast’
Ndrodny park
Ochranné pasmo narodného parku
Riecna siet’

-t

e
Blaven:

sky kras

3 §tl$vn“ké -v rchy

CHKO Cerava vifhovina
a5
A Haploskupina I  Haploskupina I
Awi ® we )
A w2 @ wis VST
Permanentny vyskyt vika dravého (Chapron etal., 2014) T
Sporadicky vyskyt vika dravého (Chapron et al., 2014)

Obr §zokMidst.a 1z4beru vzoriek s vyznal enT mi pr2slugn

do dvoch haploskup2n podOa nomenkl at %ry Pilot et
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DRUHOVE URLENI E

Vo spracovanich vzork8ch spspodam8tehm8as

hrdzavli. PomoaoprogramusTRUCTURE SELECTOR L i & Liu 2018), ktorl
polet klastrov pre visledky anallzy, sme pri
vzori ek, ktor® sa druhom | 2qgil od vl ka dr e
(or 8zok | . 16). Vzorky i n®ho druhu tvoril o zc¢
domaci (30 jedincov).

MedMed K MedMean K MaxMed K MaxMean K
A 2\ 2 B 2 N B B2 N I AN
BV I VA | R i1
e S S S S A S A . S N S

K K K K
Obr §zokl de§llnsy: pol et klastrov pre anallzu oddel e
STRUCTURE (Pritchard et al. 2000) pomocQu at i st 2 k MedMed K, Me d Me an
Max Mean K (Puechmaille 2016) , pougit2m model u z
2018) . | de 8| ng=3pebdKe4t k|l astrov j e

K=3 NAS DATASET POROVNAVACIE
VZORKY

K=4 NAS DATASET POROVNAVACIE
VZORKY

L

K=6 NAS DATASET PSY  LiSky

Ob r &8 z o kZolirazeni& ®zdelenia vzoriek do klastrov programom STRUCT{HRiEchard et al.
2000). Grafické znazornenie vysledkov bolo prevedené v programe CLUMPAK. Pri roz¢eBeai
K=4, prezentuj % orangov® vzorky na konci, skupin
dom8§ceho dokopy. Ag ovkKz6,L 2 peddie®ujie gzeskiych2igkgst
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ANALYZA IDENTIT

Do anallzy ident2t boli zaraden® vzorky z
podarilo identifikovaS 273 jedincov (tabuOKk
op2tovn®ho zachytenia 1,23 na 143 jedincov
sez-ne bola t8to miera o nielo niggia a to 1.
| . 17). Pri anallze oboch sez-n naraz sa n§
1,28. Pri rozdelen?2 na | edno truopato@ycpzathytawvi a m

-1,34, neg samice, ktor® ju maj %% 1,25,

TabuOk aAndlyza identit pomocou programu CERVURalinowski et al. 2007)ukazala

nasledovnl polet opakovanlch z8chytov v jednot |
unikdtnychgenot ypov z cel kov®ho poltu Yspegne ampl i fi
1. sezbna 2. sezbna
zachyty pol et jed zachyty pol et jed
1 112 1 123
2 17 2 17
3 12 3 5
4 1 4 0
5 1 5 2
polet jedincoa 143 polet jedin 147
polet z8chytoag 191 polet z8chy 182
300 _
1. sezona T 2. sezéna o
250
200 -
150 - gl
100
50
0 &
E e s e e @ 2w ofle v ox e 2 e 0w a0 a-
E 88 3 2 - &8 g 8 8 &3 8 & 858 8 3 2 - 2 5 8 8

Obr 8z o kGrdf zobrdzdje r i b*“%dani a uni k8tnych jedincov (gen

na dve sez-ny, avgak uni k8t ne genotypy osts8vaj %
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POP UL A L-GENETICKE ANALYZY

Na z8klade Bayesi 8nskej klastrovacej analTlzy
podOa Puchmaille (2016) ako dva. Pri pougit?
na tri skupiny (obr8zok | . 18) .u pdrovhawaoitho vy o
vzoriek oddeli S I en karpatsk¥% a n2¢ginn¥% pop!l
(obr8zok | . 19). Do visledkov =zaraNujeme a
samostatnych populécii. Zachytenie jednotlivych jedincov v datasktzapadu na vychod
vid2me na obr88zku | . 20 v kIl awMrpAkqKogeimanen al T z e
al. 2015). Kagdl st Opec prezentuje jedn®ho |j
MedMed K MedMean K
% - -o/ \o—o—o % - —o/ \o—o—o § i
R
K K o
(a]
MaxMed K MaxMean K o |
s/ N1 N
o \'
T3 3 4 3. T 13 45 e P2 s 4 s 6
K K K

Obr 8zokl de811n8y: p ol et nskejanayrerz prograinu B RYCEYRE Gritchard et

al. 2000) . Pougit2zm modelu Puechmaille (2016) vV
2018) je ide8KH=Ay Pproil epto ukgliats?t rnrmovdel u podOa Evanno
pol et kla¥&tKrlov podOa o

30



~ v
NAS DATASET POROVNAVACIE VZORKY

2
q

i b3 o w
NAS DATASET POROVNAVACIE VZORKY

=
1]
w

~ Vv
NAS DATASET POROVNAVACIE VZORKY

3
9

3
7

b “v
NAS DATASET POROVNAVACIE VZORKY

=
Il
(5]

Ob r § z o kGrafické viioBrazenie klastrovacej analyzy pomocou programu CLUMPAK (Kopelman

et al. 2015), na zaklade vysledkov z programu STRUCTURE (Pritchard et al. 2000). Dataset vikov
predstavuje |2slo 1, bol (@)oar karpatskdw populacios (3)nNPrg i nn o
pr2padn® vyobrazenie hybridiz8cie boli pridan®
zoradené na zaklade GPS suradnic, a to od zapadu na vychod



Chréanena krajinna oblast’

Narodny park

Ochranné pasmo narodného parku
Riecna siet’

Sporadicky vyskyt vika dravého (Chapron et al., 2014)
Permanentny vyskyt vlka dravého (Chapron et al., 2014)
50 km M Populdcia 1
B Populécia 2

Ob r § z o kZndzarnertelvrysledkov klastrovacej analyzyrprdeleni do dvoch popula#i=2. Na

z8kl ade porovn8vac2ch vzoriek v datasete vieme
(lervens8 farba) a popul 8ciu 2 ku n2ginnlTm. Mapa
populécie. Pre legpi e gr afi ck® vyobrazenie je na mape prid
analyzy z programu STRUCTURE (Pritchard et al. 2000).

VNaka porovn8vac?2m vzork8m v datasete vien
pr2slugnich popukl 8c.i 22.1)Prtio Kp=r3e (noSbsr §znoa me n § :
n2ginnlich vIikov a |ervenou karpatsklch. Na

vychodoslovenskych vlkov, ktorych jedinci sa vyskytuju aj v oblasti Oravy na severe

Slovenska. Prirozdeleni jedincdvo 4 popul 8ci 2 (obr8zok | . 22)
jasne izolovan% vichodoslovensk¥ popul §ci u (
v dok8geme wurliS, ge oproti K=2 je popul §ci
(zelena farba). Rpu | §ci a karpatsklch vlikov sa n8&m Nal ¢
prilom je vidieS mierne segreg8cia s ohOadon
na p2S popul 8ci?2 (obr8zok | . 23), vide&me zme
(obr8zok 21, 22) . Slovensk8 rTchlostng8 cest
Tatier, kde sa nach8dzaj¥% jedinci patri aci (

pohoria PoOany, kam sa zaradil au)popRdE&@a at @

vyobrazenia s2ce vid2me urlitlT g®novl tok, a
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Z visledkov klastrovacej anallzy ani pri vyg

krz2genec vlika drav®ho a psa dom8ceho.

Chréanena krajinna oblast’

Narodny park

Ochranné pasmo narodného parku
Riecna siet’

Sporadicky vyskyt vika dravého (Chapron et al., 2014)
Permanentny vyskyt vlka dravého (Chapron et al., 2014)
B Populacia 1
B populacia 2
B Populacia 3

Ob r § z o kZndzornerlelvysledkov ké&rovacej analyzy pri rozdeleni do troch popul&ei8. Na
z8kl ade porovn8vac2ch vzoriek v datasete sme ur
n2ginn% popul 8ciu modrou a zelenou farbou je znt¢

<

- vychodoslovenska populacia.
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Chranena krajinna oblast’

Narodny park

Ochranné pasmo narodného parku
Riecna siet’

Sporadicky vyskyt vika dravého (Chapron et al., 2014)
Permanentny vyskyt vika dravého (Chapron et al., 2014)
50 km B Populacia 1
B Populacia 2
B Populacia 3

Populécia 4

Obr 8§zokzng8z®2nenie visledkov klastrovac&f4. anal Tl z

Chranena krajinna oblast’

Narodny park

Ochranné pasmo narodného parku
Riecna siet’

Sporadicky vyskyt vlka dravého (Chapron et al., 2014)
Permanentny vyskyt vlka dravého (Chapron et al., 2014)
Populacia 1
Populacia 2
Populacia 3
Populacia 4
B Populacia 5

Ob r 8§ z o kZndzornerfedvysledkov klastrovacej analyzy pri rozdeleni do piatich popkiteii
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DEMOGRAFICKE ANALYZY

Odad poletnosti v jednotlivlchrss ézalrtd ko nmp
CAPWIRE( Pennel | et al. 2013). Viber vierohodne,j
bol vypol2tanl na z8kl ade LRT-htoedsntout.yrnjryig Ikio nv
sez-ne 0,08 a v druhej 0, 02, | 2m vych8dza
popul 8cie podOa modelu TIRM znamen§ pre vli|
prvej sez-ny a 611 [540;925] polas druhej se

900
800

700

600 == 611
== 530
500
478
400 406
300
ECM TIRM ECM TIRM
sezéna 2017/2018 sezdéna 2018/2019

Obr8§zokOd¢haady: veOkost i popul 8ci e pomocou porgrar
dve sezony vychadzajuceho z datageanisl Na zakladefnodnoty LRT testu s¥ \
vysledky zmodelu TIRMOdhad je uvedenl s Q5% intervalom spo
N a z8kl ade rozdel eni a popul 8ci i v kl astrov

vichodoslovensk¥% a karpatsk¥ popul 8ciu zvl 8¢
bola zamietnut8 nulov8 hypot ®z alTIRM(oR3dzokt es t e,
| . 25). Vichodoslovensk8 popul 8cia sa odhad

sezoOne a 94 [60;383] jedincov v druhej sezone.

Pre Karpatsk¥ popul 8ciu sa poletnosS odhadl
[220;461] jedincow druhej sez6ne. Ako pri testovani vychodoslovenskej populacie v druhej

sez-ne, aj tu mtge byS vygg2 konfidenlnT i1
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nz2zkymi op?2tovnimi z8§

jedincovtrikrat.

500

100 _I_
77

50 + 52

ECM TIRM

Vychodoslovenska
populécia sezéna

2017/2018

chytmi. Opakovane podar

~ 266
217
196
159
== 94
66
ECM TIRM ECM TIRM ECM TIRM
Vychodoslovenska Karpatska populacia Karpatska populacia
populécia sezéna sezona 2017/2018 sezona 2018/2019

2018/2019

Obr 8§zok Odha?2¥y: veOkost.i

rozdelené do dvoch sezén. Karpatska a vychodoslovenska populacia boli rozdelené na zaklade

vysledkov klastrovacej analyzy pke=3. Pre

hodnoty LRT

popul 8ci e pomocou progr

v g e t k p-hognotaruldva. WNa z2éklagd pa

testu s¥% vi er o Bdhddrijecuyedenyes 95% istdnalonk y  z

spoOahlivost.

Okrem popul 8ci i sme spol 2tali.i odiCandd, ke | et no
sme vyl Y| izZlar kzy dvaltcahsoedtn &®h o Sl ovenska. V tomt
odhaduje na z8klade model u TI RM, ktorT wvygi
2017/ 2018 je poletnosS popul §8cie odhadovanstg

nastalvsezonc 018/ 2019, kedy

26).
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300

700

600

= 460

—
400 423

337 + 32
300

200

100

ECM TIRM ECM TIRM

Zapadné Karpaty sezona 2017/2018 Zapadné Karpaty sezona 2018/2019

Obr8zokOHha@g: veOkost.i p 0 p WCARBMRE @enmelbehal.2018) prpr ogr a
Zapadné Karpaty (datas€tanis?. Populacia Zapadnych Karpat bola oddelendzakade GPS
suradnic v kombinéacii s vysledkami z klastrovacej analyzKp8. Na z&klade fhodnoty LRT testu

s¥% vierohodnejgie visledky z modelu TIRM. Odhad

V pr2pade odhadu p o kserobsahwaloivyhnpademizene pomooed - d y
polygénov celkom 21 552 kinPre prv( sezénu bol odhad denzity populacie stanoveny na 1
[0,75;1,4] na 100 ki Pre druht sezonu to bolo 1,7 [1,1;2,6] jedinca na 108 Kdhad

pol etnost.i bol st anov e pré prvd aezéBudalpre [drutl ha 510 2 ] j
[ 224;1294] jedincov (obr8zok | . 27). Na odha
oproti nulov®mu model u predpokl ad8 nehomog®n

pr2tomnosS zachyt 8l ch skup2n (Pledger 2
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=~ 510

Sezo6na 2017/2018 Sezona 2018/2019
Zapadné Karpaty - Model h2 (SECR)

Obr §zokGrlaf 2ZMm:8zor Ruj %ci odha KapapO@knostoiu SEaRp & || Kaii
v programe R. Pre obidve sezény bol vybrany model h2 (Pledger 2000). Odhad je uvedeny s 95%

interval om spoOahlivost:

EFEKTEVNA VEOKOSs POPULCCI E

Do testovan®ho sYboru efekt2vnej veOkos
Bayesianskej klastrovacej analyzyt or ® aspoR z 75 % patril.] d
Klastry sme rozdelili na 3 populéacikarpatsky kam prislicha 208 jedincov a teda Uplna
v 2 | gvychaalgslovenskpopulaciu s 86 jedincamim?2 § is t5njédincami. ProgramDNe
nedok8zalelvgywant2nlaSodhad pre n2ginn% popul §c
Pre karpatsk¥% popul 8ciu pri najniggej frek:
popul 8§cie 51, 6. Efekt2vna veOkosS pre popu
Slovenska,b@l vypol 2tan8 na 28,9 (obr8zok | . 28).
proi 95 % bol mi erne odlignl v parametrickom
vgak zanedbateOnlT. V priemere bolo rozp2atie

vychodnu populéciu.
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100

80
60
51.6
40
; 28.9
20
0
Parametric JackKnife Parametric JackKnife
Karpatska populacia Vychodna populacia

Obr §8zekGrlaf 2z8n8zor Ruj “uci odhad efekt2vnej veOkos
konfidenlnom intervale 95 %.
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DISKUSIA

VZORKOVANIE A AMPLIFIKACIA GENETICKYCH MARKEROV

V. minul osti obsahovialvl lgd wadli en digrtea wr |piotl @
(FinNo & Chovancovs§g§ 200&SK-®uR018)lTatedracaptiniesld?2 0 1 7 ;
rozsiahle d8ta pre are8l vlika na Slovensku p

Z obr8zku | .4 méegeeenvuandvonea$zorky zbieran®
na degrad8ciu DNA vonkajg?2mi vplyvmi ako aj

et al. 2012; Agetsum¥anagi hara et al. 2017). KIm vzor |
(november,decembe) maj % rel at2vne vysokY Y%spegnosS e
zozbieran® v apr2li ju maj¥% podstatne niggi u
aj vihkosS, ktor8&8 je pri topiacom sa snehu n
Yanagi hara et al. 2017). V letnlch mesiacoc
DNA aj slnel n® ¢gi ar en i-¥anagikaeletlaly201&)t V nedosledrdbd 1 2 ;

rade m!tge na YspegnosS ampl i fi k 8medzenalezpm T vas
vzorky a jej transportom do | aborat-ria. OKkr
DNA (Panasci et al . 2011) , vieme z vliastnTlec
ktor® nebolii uskl adnen® podOatpltedpkvaheéij nme
genotypu (skladovanie bez etanolu, skladovan
k zn2geniu gance na Yspegn® zachytenie DNA
Yaspegnosti genotypyzaijv2yYygduupepvdepodebrhm

vygg2m pomerom inv8znych vzoriek, ktor® maj ¥

Percentu8lnu ¥YspegnosS vgak nie je mogn® me
gt %di ami existuj¥% rozdimdgSov (defpirn2 cmii nitmesr
amplifikovanTch lokusov). Pre genetick® CMR
neg napr. pri gt¥%di8ch zameranlich na anall

frekvencia viskytu gu-dtail otginekejnegaybwidryulp®h
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PspegnosS z2skania genotypu zo vgetklich vzor
predch8dzaj »cemu odseku) porovnateOn8 s ino

datasetom (Rigg et al. 2014). W2 | g oradleme t ent o Yd aj j e sk?tr

Nal g2 mi gt “adi ami |, zal ogenT mi na genetirckom v
41% v Marucco et al. (2009), 45,5% v Caniglia et al. (2012), 48,5 % v Galaverni et al. (2012)

ab53%vDufresnest al . (2019), | o je dan® vyggie uve:
Pomer pohlavia v tejto gt vdi.i bol v prosp
porovnateOnT s inTmi gt¥%diami s p-o3ARivt2m in
Maruccoeal . (2009), 2,3:2 v Mattioli et al. (201
samcov. Opal nl pomer ng§jdeme napr2klad v ¢

rovnak®ho g®nu, kde bol pomer 3:2,2 VvV prospe

DRUHOVE URLENI E

Pri neinvaz2vnom vzorkovan? V pr2rode m?
chlpov za inlT druh gelmy s are8lom na rovnak
|l 2gky hrdzavej a psa dom8ceho, | o dokazuj eme

V sledovanom dataseta 8yskytli dve vzorky tkaniva (C04_VINO2, C10_0OU21), pri ktorych

malo 2sS o leg8lny odstrel vlika drav®ho. Av¢
sme zistili, ge Vv skutolnosti ide o psa dc
identifikovalia k o psa dom8ceho, prilom tentokr8t gl o

ANALYZA IDENTIT

Pri identifik8cii jedincov, je dl'legit® s
pr2padne podhodnoteniu popul 8ci e. Fapkoloert, Kkt
povolenlTch lokusov s nezhodou pri ur]lovan?2 i

bola vyhodnotena hodnota mismatchov na dva.
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Hodnota Pdgb ol a v tejto gt %di.i ukazuj e, ge |l en 2
zdi eOaSgiedhontyipckZz Taberl et & Luikartsgf1999)

tejto gtwdii, | e do-MarkReaaptivedGMRpmetd. ¥ povndvany Cap
Plses podobnT mi gt “adi a mi (Czarnomska et al. 2
na vl kovi dravom v poslednlich rokoch sme zis

markerov koreluju takmer identicky.

Virazne vyggiu mieru zachytenia maj¥% gt %di e
skombinovan® s fotopasochmieti akam2gbag), ( Mage
12 zachyteni jedného jedinca.

POP UL A L-GENETICKE ANALYZY

Rozsiahle klastrovanie v celom areali vika dravého na Slovensku pretagiusledy

roku 2017 (Hulva et al . 20 lo8rfilvyskyt karpatskeyan a n 2 ¢
n2ginnej popul 8cie, prilom sme navyge oddel
Ug v minul osti sa na S| ov epopukitia na severogcheda | i 3

Slovenska, jugn8 powudkali2a Ro Gamrye doRd roivaemcsk\s
| . 29.

Ob r & z o kMapa.zob&aAujlca tri populacie na Slovensku v roku 1955, prevzaté z Hell et al. (2001,
podOa Feriancovej 1995).

42



Potvrdil:i S me viskyt karpat skej a stredoe
mitochondrialnymi markrami. Haplotypy oboch haploskupin &k styskytuji na slovenskom

Yazem2, prilom oprot.i mi nul osti sa zvyguj Y% mi

Ni ektor2 autori wuvsg§dzaj¥%, ¢ge vIik dravl ako
kryptick® genetick®sgiSragko@rafi ¢g&lsma dadkajoym
Dal ®n et al. 2005), Nalej wuv8dzaj %, ge sk1tr

a tTm migr8ciu, sk!r ekologick® faktory, kto

RozIl2genie svkiecihopopulo¥yeine ako samostatnej j

Slovensku, napr2klad medveN hnedl (Straka et

DEMOGRAFICKE ANALYZY

Odhady veOkost i éppaodpnullc8hc i Kea rvpl akt oovaChRWIREDO MO C O U
st v sulade sodhadmi2 s k anT mi p osaomc oVl sblael *klyk udr uhej sez-
s v dobrej zhode so gt ¥%diou na vlIkoch na po
(Orava a Kysuce). V tomto pr2pade vygla pop
km?v lete a 1,6 [1,3;1,9] jedincana 100km zi me ( Nowak et al. 2008)
Zapadné Karpaty vytvorena polygébnom v balfacrRn a z 8§kl ade geneti ckl1 ct
neodr8ga skuto|ln® rozg2renie Vv tefidaeczobl ast
hOadi ska viberu habitatu, vyhlba sa vysoko p
os2dlenim oblastiam (Boitani 2000). Z tohto

viskytu v Z8padnlch KarpatocR je meng?2 ako z

V ramci prvej sezény bolo geneticky zachytenych viac jedincov a miera spatného odchytu bola

oprot.i dr uhej sez-ne vyggi a. Toto mige vysyv
prvej sez-ny. VeOk¥ roOu vo vyggqgr odhaddmonf i de
pol etnost.i pre hire& najt | i ak® ,popeail B&i Bl ovensku
povolené kvoty na vika dravého. Za sezonu 2017/2018 bolo legélne odstrelenych 42 jedincov

(gtatistiky Ministerstva po\Vazone 20482010 ® botot va S
40 jedincoyv (gtatistiky Mi ni sterstva poOnol
gtatistiky je potrebn® zapol2ta$S aj jedinco
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VNaka opakovanich z8chytokiBg@ameclhymi pspvaf, nBk
cest8ch s% nielen pre gelmy ako je vlIk dravl
kde vid2me pr8§ve Yhyn jedn®ho jedinca po zr §
Tatrami a Muranskou planinou (I68)a nenach&8dza (¢4ekatluky Nazel enlT
rovnakom obr8zku mt:geme vidieS, ge v sl edova
severe diaOnice medzi N2 zky mi Tatr ami a Vys

chréanend oplotenim.

Nespravhedhady pol et nostii m:gu viesS k nesprs8gvn
m:tge maS dopad na stanovenie |lovecklch kv-t

& 1N 5 Givénend iraginn oblest
2 quérodrg'«park

_

A S

PR N e o S AN ! P N AT R

= F e

Obr 8zok Mapa3Dobrazuje vybranl Ysek ciest spol ol
jedincovarKagpgedstavuje jedn®ho jedinca, pril o

spojené.
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EFEKTEVNA VEGKOSs POPULCCIE

Efekt2vna veOkosS popul 8cie je meradlom
odr8ga polet jedincov v miopa®mBmiii do kiNal §ejp
Efekt2vna veOkosS popul 8cie je obvykle niggi
popul 8ci i SY% schopn? prispievaS rovnakou mi
rozmnogovaS. Cenzng§SakWOko sk peolpkd 8&me pal tve

v danom | ase bez ohOadu na ich genetickIl pr?
Faktory, ktor® mitgu znigovaS efekt2vnu veOko
nerovnomernl pomer pohlavia |iSgpoputui 8&i adm
frekvencie al el sY n8chylnejgie na zmeny v
genetickej diverzity (Wright 1931) . V pr2pa

cenzns§, veomi pravdepodobnei g zd!mald®h o e D& |®th
behom poslednich desaSrol?2 (Vos&Q@kpomil&ig6; He

bude Nal ej zni govans pomer om pohl avi a \
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ZAVER

T8t o diplomov§8 prs8ca si k1 8dIrg gemetickici e O |
diverzitu a veOkosS popul §cie vlika drav®ho
neinvaz2vne,j geneti ky. |l de o najva@a]l g2 doposi
vzor k8ch, a vibec prv® empiri cnskd populdbiady pol
mi nul osti bol i analyzovan® hlavne vybran® !

republi kou a PoOskom.

PspegnosS spracovania vzoriek v tejto prégci
s podobnym zameranim v strednejEwgp | o b ol o sdtarni@ftinketjmgmised GSu k v &

d§t pre anallzy ident2t. V tejto pr8ci bol o
vzoriek vlika drav®ho bolii pred vlIiastnou ana
domaceho. Toilustrufa gk osti spojen® s neinvaz2vnou ge.l

rozdel od rysa a medveNa sa na sk¥Ymanom ¥z e m?
vratane domestikovanej formypsa. Prekvapenim bolo druhové overenie pri troch tkanivach,

ktoré vskit ol nost i taktieg poch&8dzali od psa. \Y
zachyti S giadneho gakal a.

Pomocou jadrovich a mitochondri 8§l nych marke
stredoeur - pskej N2 ginnej popul 8ci e. Hapl oty
pretrvgvaj¥% a viskyt haplotypov W2 sajev poro
Na z8klade vIisledkov Bayesi §nske,j kl astrova
popul 8ciu na vichodnom Slovensku, ktor§& je p

Karpatského obluka.

Populéacia vlka dravého na Slovensku predstavovala odhabl®0 [468;797] v sezéne

2017/ 2018 a 611 [540;925] jedincov v druhej
popul 8cie odhadnut8 na 217 [189;336], respek
karpatskej popul 8ci ecoy.e pribligne 52 [41; 65]

V. dvoch vymedzenilch sez-nach 2017/2018 a 201

z ktorych 109 jedincov boli samice a 141 jedincov samci. Miera opatovného zachytenia bola v
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priemere dvoch sez-n 1,21. Me dgziia puo hd aamd cavmi n

samicloj e v s%l ade s pr edpodchvadhom sami | ej fil op

Do bud¥%cna chceme pougi S z2skan® d§ta k Na
Z§padnlch Karp8t aj ale Eur-pskom Yzé&m2, kto

det ai &4ma&lgzw pr2padnej introgresieégim2ch al e

47



REFERENCIE

Abdi H, Williams LJ. 2010. Principal component analysis. WIREs Computational Statistics
2:433459.

Agetsuma Y, Inoue E, Agetsuniha 2017. Effects of time and environmental conditions on the
guality of DNA extracted from fecal samples for genotyping of wild deer in a warm temperate
broadleaved forest. Mammal Reseaigh201-207.

Bakan J, Lavadinovic V, Popovic Z, Paule L. 2014. &endifferentiation of grey wolf
population Canis lupu} from Balkan and Carpathians. Balkan Journal of Wildlife Research
1:87-93.

Benschop C, Haned H, Sijen T. 2013. Consensus and pool profiles to assist in the analysis and
interpretation of complex lovemplate DNA mixtures. International Journal of Legal Medicine
127:11-23.

Boitani L. 2000. Action Plan for the Conservation of wolves in Eur@amis lupu}. Council of

Europe, Strasbourg.

Boitani L. 2003. Wolf conservation and recovery. Pages33W7n Mech LD, Boitani L, editors.

Wolves: behavior, ecology, and conservation. University of Chicago Press, Chicago.

Boitani L, Phillips M, Jhala Y. 201& anis lupugerrata version published in 2020). The IUCN
Red List of Threatened Specig®35e.T3746A16308960.

Boitani L, Kaczensky P, Alvares F, Andrén H, Balys V, Blanco JC, Chapron G, Chiriac S, Cirovic
D, DrouetHouguet N, Groff C, Huber D, lliopoulos Y, lonescu O, Kojola I, Krofel M, Kutal
M, Linnell J, Majic A, Mannil P, Marucco F, MelovskiD, Menggilb J | u D, Mer geay .
S, Ozolins J, Perovic A, Rauer G, Reinhardt I, Rigg R, Salvatori V, Sanaja B, Schley L,
Shkvyria M, Sunde P, Tirronen K, Trajce A, Trbojevic I, Trouwborst A, von Arx M, Wolfl M,
Zlatanova D, Patké L. 2022. Assessment of the coatien status of the WolQanis lupu}
in Europe Convention On The Conservation Of European Wildlife And Natural HabitatS

Standing Committee 42nd meeting 28 NovembtziDecember, Strasbourg. Large Carnivore

48



Initiative for Europe & Specialist Group of tHEICN Species Survival Commission with

assistance of the Istituto Ecologia Applicata, Roma.

Breen M, Hitte C, Lorentzen TD, Thomas R, Cadieu E, Sabacan L, Scott A, Evanno G, Parker
HG, Kirkness EF, Hudson R, Guyon R, Mahairas GG, Gelfenbeyn B, Fraser @ig £,
Galibert F, Ostrander EA. 2004. An integrated 4249 marker FISH/RH map of the canine
genome. BMC Genomics65.

Caniglia R, Fabbri E, Cubaynes S, Gimenez O, Lebreton JD, Randi E. 2012. An improved
procedure to estimate wolf abundance using-ineasve genetic sampling and capture

recapture mixture models. Conservation Gendi:53-64.

Chapron G, Kaczensky P, Linnell J, von Arx M, Huber D, Andrén H, Ldgsex J, Adamec M,
Clvares F, Ander s O, B a Befoi FaBlaack 3, 8reebhmoseB&, | ys V.,
Brgseth H, Bufka L, Bunikyte R, Ciucci P, Dutsov A, Engleder T, Fuxjager C, Groff C,

Hol mal a K, Hoxha B, l Il i opoul os Y, Il onescu O,
I, Kos I, Krofel M, Kubala J, Kunovac S, Kusak J, Kutal M, Lib&g Majil A, M2 n
Manz R, Mar boutin E, Marucco F, Mel ovski D,
S, Odden J, Ozolins J, Palomero G, Paunovil
G, Reinhardt I, Ri gg R, Rganm A Shensoisla$zenwethyor iV
L, Trajce A, Tsingarsksedef cheva E, V8&8Ra M, Veeroja R, V
Zi mmer mann F, Zl atanova D, Boitani L. 2014.

modern humatominated landscapes. Sciel3d6 15171519.

Cimatti M, Ranc N, Benitez - pez A, Mai orano L, Boitani L, C
Huijbregts MAJ, Krofel M, LopeBao J V, Sel va N, Andren H, E
Hemmi ngmoor e H, Reinhardt 1|, Ma r e rnZetterbekq, Mer t
A, Zwijacz-Kozica T, Santini L. 2021. Large carnivore expansion in Europe is associated with

human population density and land cover changes. Diversity and Distrib2#&02-617.

Ciucci P, Reggioni W, Maiorano L, Boitani L. 2009. Lebgstarce Dispersal of a Rescued Wolf
From the Northern Apennines to the Western Alps. Journal of Wildlife Manag&®&800
1306.

49



Ciucani M, Palumbo D, Galaverni M, Serventi P, Fabbri E, Ravegnini G, Angelini S, Maini E,
Davide P, Caniglia R, Cilli E. 2019. OWild wolves: Ancient DNA survey unveils population

dynamics in Late Pleistocene and Holocene Italian remains. Pe64P.

Creel S, Spong G, Sands JL, Rotella J, Zeigléoe L, Murphy KM, Smith D. 2003. Population
size estimation in Yellowstone wolves with er@one noAnvasive microsatellite genotypes.
Molecular Ecologyl2:20032009.

Czarnomska SD, Jndrzej ewska B, Borowi k T, N i
Mysgdgaj ek RW, Okar ma H, Konopi GEski M, Pil ot M
E, Pertol di C, Jndr zej ewsKki W. 201 3. Concor

structuring between Polish lowland and Carpathian Mountain wolves. Conservatiorc&eneti
14:573588.

Dalén L, Fuglei E, Hersteinsson P, Kapel CM, Roth JD, Samelius G, Tannerfeldt M, Angerbjorn
A. 2005. Population history and genetic structure of a circumpolar species: the arctic fox.

Biological Journal of the Linnean Sociey:79-89.

Disek. ens TA, Borowi k T, Nowak S, Szewczyk M, Ni
Natura 2000 for protecting recovering large carnivores: A spotlight on the @antiig lupu}
in Poland. PLOS ONE21-20.

Dufresnes C, Remollino N, Stoffel C, Manz R, VeeldM, Fumagalli L. 2019. Two decades of
nortrinvasive genetic monitoring of the grey wolves recolonizing the Alps support very limited

dog introgression. Scientific Repoa48.

Efford MG. 2011. secr: spatially explicit capturecapturemodels. R paclagersion 2.1.0.

http://cran.fproject.org/i

Efford MG, Fewster RM. 2013. Estimating population size by spatially explicit cépaaagpture.
Oikos122918928.

Efford MG, DawsorD, Jhala Y, Qureshi Q. 2015. Densdgpendent homeange size revealed
by spatially explicit captuigecapture. Ecograpl39:676-688.

50


http://cran.r-project.org/i

Efford MG, Boulanger J. 2019. Fast evaluation of study designs for spatially explicit eapture
recapture. Methods in Ecology and Evolutidh15291535.

Efford MG. 2023. secrSpatially explicit captureecapture models. R package version 4.5.10,
https://CRAN.Rproject.org/package=secr

Eggert LS, Maldonado JE, Fleischer RC. 2005. Nudeid isolation from ecological samples
Animal Scat and Other Associated Materials Methods in Enzym@egy 3-87.

Evanno G, Regnaut S, Goudet J. 2005. Detecting the number of clusters of individuals using the
software STRUCTURE: a simulation study. MolkstEcology14:2611-2620.

Fabbri E, Caniglia R, Mucci N, Thomsen HP, Krag K, Pertoldi C, Loeschcke V, Randi E. 2012.
Comparison of single nucleotide polymorphisms and microsatellites winwasive genetic
monitoring of a wolf population. Archives Biolamil Sciencé4:321-335.

Fabbri E, Miquel C, Lucchini V, Santini A, Caniglia R, Duchamp C, Weber JM, Lequette B,
Marucco F, Boitani L, Fumagalli L, Taberlet P, Randi E. 2007. From the Apennines to the
Alps: colonization genetics of the naturally expanditajdn wolf Canis lupu} population.
Molecular Ecologyl6:1661-1671.

Feh®r P, Kriszti8n F, Go mb k ° ,R5zelethy R.i2@22 The , Bed
origin and population genetics of wolves in the north Hungarian mountains. Mammalian
Biology - Zeitschrift fur SaugetierkundE025-6.

Feriancovs§ Z. 1955. Rozg2renie niektorlTch vz
Il.sekde SAV, ser. biologickd.:1-40.

FernandeZil A, Cadete Da Rocha Pereira D, Dias Ferreira Pinto SM, Di Silvestre |. 2018. Large
Carnivore Management Plans of Protection: Best Practices in EU Member (study). European

Parliament (EU), Brussels.

Fi nNo &ncova®BhaD®. Home ranges of two wolf packs in the Slovak Carpathians. Folia
Zoologica53:17-26.

51


https://cran.r-project.org/package=secr

FinNo S, Rigg R, Skuban M. -240n&Ké&alM,RigeeR, editols.f i
Perspectives of wolves in Central Europe: Proceedings freraathference held on 9th April
2008 in Malenovice, Beskydy Mts., Czech Republic. Hnhuti DUHA Olomouc, Olomoue, CD
ROM.

Francisco LV, Langston AA, Mellersh CS, Neal CL, Ostrander EA. 1996. A class of highly
polymorphic tetranucleotide repeats for canine gemsapping. Mammalian GenonTe359
362.

Fredholm M, Wintero AK. 1995. Variation of short tandem repeats within and between species
belonging to the Canidae family. Mammalian Gend&nid-18.

Gagneux P, Boesch C, Woodruff DS. 1997. Microsatellite scoringrseassociated with
noninvasive genotyping based on nuclear DNA amplified from shed hair. Molecular Ecology
6:861-868.

Galaverni M, Palumbo D, Fabbri E, Caniglia R, Greco C, Randi E. 2012. Monitoring wolves
(Canis lupus) by noinvasive genetics and camaetrapping: A smalkcale pilot study.
European Journal of Wildlife Resears&47-58.

Galpern P, Manseau M, Hettinga P, Smith K, Wilson P. 2012. Allelematch: An R package for
identifying unique multilocus genotypes where genotyping error and missingnagtde

present. Molecular Ecology Resourd&s771-778.

Guyon R, Lorentzen TD; Hitte C, Kim L, Cadieu E, Parker HG, Quignon P, Lowe JK, Renier C,
Gelfenbeyn B, Vignhaux F, Defrance HB, Gloux S, Mahairas GG, Andre C, Galibert F,
Ostrander EA, 2003. A -Mb resolution radiation hybrid map of the canine genome.
Proceedings of the National Academy of Sciences of the United States of AfrI&&296
5301.

Hausknecht R, Gula R, Pirga B, Kuehn R. 2006. Urine a source for noninvasive genetic

monitoring in wildlife.Molecular Ecology Note$:208-212.

Hel | P, Sl amel| ka J, Gagpar 2k J. 2001. VI k

Bratislava.

52

n



Hindri kson M, Remm J, Pil ot M, Godi nho R, St
Leonard JA, Randi E, Nowak C, AkessM, LopezBao JV, Alvares F, Llaneza L, Echegaray
J, Vil €, Ozolins J, Rungis D, Aspi J, Paul
Genetics in Europe: A Systematic Review, Mataalysis and Suggestions for Conservation

and Management. Biologal Review92:1601-1629.

Huck M, Jndrzej ewskCi eN, maBoM,o w$ &kh nii, d tMi Kj,oskndr z
Mysgajek RW. 2010 Habitat suitability, corri
Poland. Acta Theriologica5:177-192.

HuvaPL er-B&l f 2kov§ B, Woznicov§ V, JindSichov§g |
S, Szewczyk M, Ni ed¥fwiecka N, Figura M, HS§j
Kut al M, FinNo S, Antal V. -fdoh@&nge bidgdograplyy at t
in the Western Carpathians and Central Europe. Diversity and Distrib@ddiizd-192.

Ichikawa Y, Takahashi Y, Tsumagari S, Takeishi M, Ishihama K, Morita M, Kanemaki M,
Minezawa M, Takahashi H. 2002. Identification and characterization of 40 dinucleotide

microsatellites in the dog genome. Animal Gene3ig&400-401.

Interreg MASK-CZ. 2019. Koordin8cia ochrany, monitor
popul 8ci e vl ka dr av®ho -s& owerssak oms t proomea ddzaz : r
odpor %l ani anois S roe vsetCekr® sgtellimy v-LBezB80© 4021 DO in

Jansson E, Harmoinen J, Ruokonen M, Aspi J. 2014. Living on the edge: Reconstructing the

genetic history of the Finnish wolf population. BMC Evolutionary Biolagy64.

Jindr zej 8waki c Wi W, Veit C, Medugorac |, Pil o
Schmidt K, Theuerkauf J, Okarma H, Gula R, Szymura L, Forster M. 2005. Genetic diversity
and relatedness within packs in an intensely hunted population of wGlaes (upus) Acta
Theriologica50:3-22.

Kalinowski ST, Taper ML, Marshall TC. 2007. Revising how the computer program cervus
accommodates genotyping error increases success in paternity assignment. Molecular Ecology
16:10991106.

53



Kearse M, Moir R, Wilson A, Stondsavas S, Cheung M, Sturrock S, Buxton S, Cooper A,
Markowitz S, Duran C, Thierer T, Ashton B, Meintjes P, Drummond A. 2012. Geneious Basic:
An integrated and extendable desktop software platform for the organizationaysisaof
sequence data. Bioinformati28:16471649.

Kelly RP, Port JA, Yamahara KM, Crowder LB. 2014. Using Environmental DNA to Census
Marine Fishes in a Large Mesocosm. PLOS OSIES6175.

Kopelman NM, Mayzel J, Jakobsson M, Rosenberg NA, Mayr@H b. CLUMPAK: a program
for identifying clustering modes and packaging population structure inferences across K.
Molecular Ecology Resourcd$:11791191.

Krebs CJ. 2009. Ecology: The Experimental Anaysis of Distribution and Abundance. 6th ed.

Pearson Bgjamin Cummings, San Francisco.

Kutal M, Belotti E, Volfova J, Minarikova T, Bufka L, Plednik L, KrojerePar o k e gov 8§ J, B
M, V&8Ra M, Kutalovs§ L, Beneg J, Flousek J, T
J, Deka$S P, MachciM.?2 k2O0Bl7.KoWlbsekky rysawsfuddac h ¢ e
(Lynx lyny, vlka obecnéhoGanis lupuy a me d v D Wraus aretd®ida® hkoo |(ky di v o
(Felissilvestri3 v Lesk® republice a nai2@l6(@amvord)m Sl ov
Lynx-Ma mma | i o |sopipd8@K1D7. | a

Laake J, Borchers D, Thomas L, Miller D, Bishop J. 2022. mrds: Madapture Distance
Sampling. Comprehensive R  Archive Network (CRAN), https://CRAN.R

project.org/package=mrds.

Lee SM, Chao A. 1994. Estimating population size via saroplerage for closed capture

recapture models. Biometrié§:88-97.

Li YL, Liu JX. 2018. Structure Selector: a wblsed software to select and visualize the optimal

number of clusters using multiple methods. Molecular Ecology Resol8ce&6-177.

Lingaas F, Aarskaug T, Gerlach JA, Juneja RK, Fredholm M, Sampson J, Suter N, Holmes NG,
Binns MM, Ryder EJ, Van Haeringen WA, Venta PJ, Brouillette JA, YuzbasBrakan V,
Wilton AN, Bredbacka P, Koskinen M, Dunner S, Parra D, Schmutz S, Schelling I&pfech

54



J, Dolf G. 2001. A canine linkage map: 39 linkage groups. Journal of Animal Breeding and
Geneticsl183-20.

Linnell J, Salvatori V, Boitani L. 2008. Guidelines for population level management plans for
large carnivores in Europe. A Large Carnivondiative for Europe report prepared for the
European Commission (contract 070501/2005/424162/MAR/B2).

Linnell JDC, Boitani L. 2012. Building biological realism into wolf management policy: the
development of the population approach in Europe. Hysthalian Journal of Mammalogy
23:80-91.

LopezBao JV, Fleurke F, Chapron G, Trouwborst A. 2018. Legal obligations regarding
populations on the verge of extinction in Europe: Conservation, restoration, recolonization,

reintroduction. Biological Conservati@?7:319-325.

Mariat D, Kessler JL, Vaiman D, Panthier JJ. 1996. Polymorphism characterization of five canine
microsatellites. Animal Geneti@:434-435.

Marucco F, Pletscher DH, Boitani L, Schwartz MK, Pilgrim KL, Lebreton JD. 2009. Wolf
survival and popul#on trend using noinvasive captufierecapture techniques in the Western
Alps. Journal of Applied Ecolog46:10031010.

Marucco F, Pilgrim KL, Avanzinelli E, Schwartz MK, Rossi L. 2022. Wolf dispersal patterns in

the Italian Alps and implications for wilife diseases spreading. Animat&1260.

Mattioli L, Canu A, Passilongo D, Scandura M, Apollonio M. 2018. Estimation of pack density
in grey wolf Canis lupu} by applying spatially explicit captwrecapture models to camera

trap data supported by geiamonitoring. Frontiers in Zoology5:38.

McCrea RS, Morgan BJT. 2014. Analysis of capt@eapture data. Chapman and Hall/CRC

Press, Boca Raton.

McKelvey KS, Schwartz MK. 2004. Genetic errors associated with population estimation using
norrinvasive moleular tagging: problems and new solutions. The Journal of Wildlife
Managemen68:439-448.

55



Meijer T, Noren K, Hellstrom P, Dalen L, Angerbjorn A. 2008. Estimating population parameters
in a threatened arctic fox population using molecular tracking andidrzali field methods.
Animal Conservatior11:330-338.

Miller CR, Joyce P, Waits LP. 2005. A new method for estimating the size of small populations

from genetic markecapture data. Molecular Ecolodj:1991-2005.

Nichols JD. 1992. Captuireecapture modsl using marked animals to study population
dynamics. BioSciencé2:94-102.

Nowak S, Mysgajek R, Jndrzej ewska CaislugP 0 8. D
population in the westemmost part of the Polish Carpathian Mountains, 12063. Folia
Zoologica57:392-402.

Ostrander EA, Sprague GF Jr, Rine J. 1993. Identification and characterization of dinucleotide

repeat (CA)n markers for genetic mapping in dog. Genoh@&07-213.

Otis DL, Kenneth P, White GC, Anderson D. 1978. Statistical inference from capture data on
closed animal populations. Wildlife Monogra$3-135.

Panasci M, Ballard WB, Breck S, Rodriguez D, Densmore LD, Wester DB, Baker RJ. 2011.
Evaluation of fecal DNA preservation techniques and effects of sample age and diet on

genotyping success. The Joak of Wildlife Managemeni5:16161624.

Peakall R, Smouse PE. 2006. GenAlE>genetic analysis in Excel. Population genetic software
for teaching and research. Molecular Ecology N6t288295.

Peakall R, Smouse PE. 2012. GenAIlEXx 6.5: genetic analysis in Excel. Population genetic software

for teaching and researehn updateBioinformatics28:2537-2539.

Pennell MW, Stansbury CR, Waits LP, Miller CR. 2013. Capwire: a R package for estimating
population census size from nowasive genetic sampling. Molecular Ecology Resources
13:154157.

Pennell MW, Miller CR. 2015. Capwir&stimates population size from novasive sampling

R package version 1.1.4. http://cran.nexr.com/web/packages/capwire/capwire.pdf.

56



Pil ot M, Brani ckGo3z czayw@gkiej EwsBndMWzej ewska E
TsingarskeaE. 2010. Phylogeogrdyc history of grey wolves in Europe. BMC Ecology and
Evolution10:104.

Pil ot M, DNbr ows Kk MJ , Hayrapetyan V, Yavruya
Kami &Es ki S, Bogdanowi cz W. 2 0 1 @anis IGpapmnghei ¢ v ar
Cauwcasus in comparison with Europe and the Middle East: distinct or intermediary population?
PL0oS One9:e93828.

Pilot M, Greco C, vonHol dt BM, J Sidbrnovace YE& ws k a
Ostrander EA, Wayne RK. 2014. Gencmiele signatures of paation bottlenecks and

diversifying selection in European wolves. Heredity2428442.

Pil ot M, Jndr zej ews ki W, Br a B,iSta¢hura VFunkSSMd or o v i
2006. Ecological factors influence population genetic structure of European grey wolves.
Molecular Ecologyl5:45334553.

Pledger S. 2000. Unified maximum likelihood estimates for closed capmcapture models
using mixtures. Bioratrics56:434-442.

Pritchard JK, Stephens M, Donnelly P. 2000. Inference of population structure using multilocus
genotype data. Genetit$55945959.

Prugh LR, Ritland CE, Arthur SM, Krebs CJ. 2005. Monitoring coyote population dynamics by
genotypingfaeces. Molecular Ecologi4:158515.

Puechmaille SJ. 2016. The program structure does not reliably recover the correct population
structure when sampling is uneven: Subsampling and new estimators alleviate the problem.
Molecular Ecology Resourcd$.608-627.

R Core Team. 2022. R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. http//wwwpiRoject org/.

57



Randi E, Hul va P, Fabbri E, Gal averni M, Gal
SmetanovdM, Caniglia R. 2014. Multilocus detection of wolf x doghybridization in Italy, and
guidelines for marker selection. PLoS ORE86409.

Rigg R, Skrbingek T, Linnell J. 2014. Engangi
wolves in Slovakia usig norinvasive genetic sampling. Report to DG Environment, European

Commission, Bruxelles.

Rivest LP, Baillargeon S. 2022. Rcapture: Loglinear Models for Catacapture Experiments.
Comprehensive R Archive Network (CRAN), https://CRANR®ject.org/pakage=Rcapture.

Roffler G, Waite J, Pilgrim K, Zarn K, Schwartz M. 2019. Estimating abundance of a cryptic

social carnivore using spatially explicit capfinecapture. Wildlife Society Bulletid3:31-41.

Rueness EK, Jorde PE, Hellborg L, Stenseth NC, tiedd, Jakobsen KS. 2003. Cryptic
population structure in a large, mobile mammalian predator: the Scandinavian lynx. Molecular
Ecology12:26232633.

Salvatori V, Okarma H, lonescu O, Dovhanych Y
in the Carpthian Mountains: implications for the conservation and management of large
carnivores. Wildlife Biology8:3-10.

Samojlik T, Selva N, Daszkiewicz P, Fedotova A, Wajrak A, Kuijper DPJ. 2018. Lessons from
Bi agowi eUa Forest on temwerldsfirss reiatrodyctiom bf aparmge t e ¢ t |

carnivore. Conservation Biolod32:808-816.
Seber GAF. 1986. A Review of Estimating Animal Abundance. Biomet&i&67-292.

Shibuya H, Collins BK, Huang TH, Johnson GS. 1994. A polymorphic (AGGAAT)n tandem
repeain an intron of the canine von Willebrand factor gene. Aning#netic25:122.

Skrbingek T, Jelen]| i M, Bol jte B, Konec M, E
Report on analysis of genetic samples collected in 2@DA8 on brown bear$J(sus arcto$,
Eurasian lynxI{ynx lyn¥ and grey wolf Canis lupu}in a pilot area in Southern Carpathians,

Romania.

58



Solberg K, Bellemain E, Drageset OM, TabeRetSwenson J. 2006. An evaluation of field and
norrinvasive genetic methods to estimate brown be#isys arctoy population size.
Biological Conservatiodl28158-168.

Stanley T, Richards J. 2005. Software review: a program for testing captayguredata for
closure. Wildlife Society Bulletii33:782-785.

Stenglein JL, Waits LP, Ausband DE, Zager P, Mack CM. 2010. Efficient, noninvasive genetic

sampling for monitoring reintroduced wolves. Journal of Wildlife Manageieh0501058.

Stenglein JL, Waits LP, Ausband DE, Zager P, Mack CM. 2011. Estimatingvothpack size
and family relationships using noninvasive genetic sampling at rendezvous sites, Journal of
Mammalogy92:784-795.

Straka M, Stofik J, Paule L. 2013. Inventory of brown bears in the Poloniny National Park
(Slovakia) by combination of snowattking and genetic identification of individuals. Rocz
Bieszczadzki®1:234-247.

Sved JA, Cameron EC, Gilchrist AS. 2013. Estimating effective population size from linkage
disequilibrium between unlinked loci: theory and application to fruit fly outbregkilptions.
PLoS OneB:e69078.

Szewczyk M, Nowak S, Ni e dBfawli keaciktai eN,a Hu,| vlre nH ,a
Bol f2kovs8 BL, Antal V, Fenchuk V, Figura M,
Kozica T, Mysgaj ek RW. B [@dd® to es@blishmentiota nevg n g e
genetically distinct wolf population in Central Europe. Scientific Refit8003.

Szewczyk M, Nowak C, Hu |l v a -BBlfikovdMR, Czpma@ngka 3,, Str
Diserens T, Fenchuk V, Figura M, Groot A, Haidt Aartiden M, Jansman H, Kluth G,
Kwi at kowska 1|, Lubi EBska K, Mi chaux J, Ni ed¥
support for the current discrete conservation unit of the Central European wolf population.
Wildlife Biology 2021(2).

59



Taberlet P, Griffin SGoossens B, Questiau S, Manceau V, Escaravage N, Waits LP, Bouvet J.
1996. Reliable genotyping of samples with very low DNA quantities using PCR. Nucleic Acids
Researcl24:31893194.

Taberlet P, Luikart G. 1999. Nanvasive genetic sampling and individugentification.

Biological Journal of the Linnean Socied§:.41-55.

Tk8|l ovg N, 2022. Mol ekul 8rn2z demografie medyv

Thesis]. Univerzita Karlova, Praha.

Tumendemberel O, Zedrosser A, Proctor MF, Reynolds HV, AdamsuliRa8 JM, Jacobs SJ,
Khorloojav T, Tserenbataa T, Batmunkh M, Swenson JE, Waits LP. 2019. Phylogeography,
genetic diversity, and connectivity of brown bear populations in Central Asia. PLOS ONE
14:e0220746.

Valiere N. 2002. GIMLET: A computer program fanalysing genetic individual identification
data. Molecular Ecology Not&s377-379.

Vila C, Amorim IR, Leonard JA, Posada D, Castroviejo J, Petidonseca F, Crandall KA,
Ellegren H, Wayne RK. 1999. Mitochondrial DNA phylogeography and populaticorjist
the grey wolf ¢anis lupu¥. Molecular Ecology8:20832103.

Voskéar J. 1976. Prispevok k problematike ochrany vikan(s lupu¥ na Slovensku. Lynx
Mammal i ol og18c98107.] asopi s

Vosks8gr J. 1993. E k @ahis Igpu¥a jeho Ipddial naftrmavamij arstadilite  (
karpatskych ekosystémov na Slovensku. Ochrana prira@y1-276.

Waits LP, Luikart G, Taberlet P. 2001. Estimating the probability of identity among genotypes in
natural populations: cautions and guidelines. Moledttaiogy10:249-256.

Waples RS. 1991. Genetic methods for estimating the effective size of cetacean populations.
Report of the International Whaling Commissii$279-300.

Waples RS. 2005. Genetic estimates of contemporary effective population size: tbnvehat

periods do the estimates apply? Molecular Ecolb§$3353352.

60



Waples RS, Do C. 2008. Idne: a program for estimating effective population size from data on

linkage disequilibrium. Molecular Ecology Resour8e&b3-756.

Waples RS. 2015. Testing foraktlyi Weinberg Proportions: Have We Lost the Plot? Journal of
Heredity106:1-19.

Waples RK, Larson WA, Waples RS. 2016. Estimating contemporary effective population size in
nortmodel species using linkage disequilibrium across thousands of loci. Het&@iAB3
40.

Werhahn G, Senn H, Ghazali M, Karmacharya D, Sherchan A, Joshi J, Kusi N;R&pe/,
Rosen T, Kachel S, Sillero C, Macdonald D. 2018. The unique genetic adaptation of the
Himalayan wolf to higkaltitudes and consequences for conservation. dbl&ology and
Conservatiorl6:e00455.

Wright S. 1931. Evolution in Mendelian populations. Genet&87-159.

Zedrosser A, Dahle B, Swenson JE, Gerstl N. 2001. Status and management of the brown bear in
Europe. Ursud 2 9-20.

61



PRILOHA

TabuOk:@olznamm vgetklch spracovanl chlvedediror i ek

potrebnych detailov.

_ ) Datum _ Dspggn _Dsp(_e'gnos

Druh ID vzorku Typ Miesto nélezu nalezu Pohlavie jadrového mitochonrialeho Haplotyp
markeru markeru

CL C03_0001 Trus Pregov 19.1.2018 F 1 1 Wi4
CL C03_0003 Trus Pregov 27.9.2018 M 1 0
CL C03_0007 Trus Pregov 13.1.2018 O 0 0
CL C03_0008 Trus Pregov 27.1.2018 F 0 0
CL C03_0009 Trus Pregov 25.11.2018 M 1 0
CL C03_0012 Trus Pregov 25.11.2018 F 1 1 Wi4
CL C03_0013 Trus Pregov 16.12.2018 F 0 0
CL C03_0015 Trus Pregov 9.2.2019 0 0 0
CL C03_0016 Trus Pregov 9.2.2019 0 0 0
CL C03_0017 Trus Pregov 2.3.2019 0 0 0
CL C03_0018 Trus Pregov 9.2.2019 F 0 0
CL C03_0019 Trus Pregov 2.3.2019 0 0 0
CL C03_0022 Trus Pregov 2.3.2019 0 0 0
CL C03_0037 Trus Pregov 1252019 O 0 0
CL C03_0u10 Tkanivo Pregov 28.11.2017 M 1 0
CL C03_0u15 Tkanivo Pregov 19.11.2017 F 1 0
CL C03_0uU16 Tkanivo Pregov 18.11.2017 F 1 0
CL C03_0uU19 Tkanivo Pregov 15.12.2018 F 1 0
CL C03_0ou4 Tkanivo Pregov 13.12.2018 M 1 1 Wi4
CL C03_0U5 Tkanivo Pregov 14.1.2019 M 1 0
CL C03_VINO3 Tkanivo Pregov 22.11.2019 F 1 0
CL C03_VINO4 Tkanivo Pregov 1.12.2019 M 1 0
CL C04_0001 Mo | TANAP 0 0 0
CL C04_0025 Trus TANAP 5.2.2019 0 0 0
CL C04_0084 Trus TANAP 10.2.2019 O 1 0
CL C04_0085 Trus TANAP 27.2.2019 O 0 0
CL C04_0087 Tkanivo TANAP 6.9.2018 M 1 0
CL C04_0088 Trus TANAP 19.12.2018 O 0 0
CL C04_0089 Trus TANAP 30.11.2018 0 0 0
CL C04_0090 Trus TANAP 1.3.2019 0 1 0
CL C04_0091 Trus TANAP 21.2.2019 O 0 0
CL C04_0092 Trus TANAP 14.3.2019 M 1 0
CL C04_0093 Trus TANAP 27.2.2019 O 0 0
CL C04_0094 Trus TANAP 21.2.2019 O 0 0
CL C04_0127 Trus TANAP 25.1.2019 M 1 0
CL C04_0457 Trus TANAP 7.3.2018 M 1 0
CL C04_10327 Trus TANAP 6.4.2018 F 1 0
CL C04_0ou24 Trus TANAP 10.10.2017 0 0 0
CL C04_0u25 Trus TANAP 8.12.2017 O 1 0
CL C04_VINO1 Mo | TANAP 31.1.2018 O 0 0
CL C04_VINO3 Tkanivo TANAP 31.12.2018 M 1 0
CL C04_VINO4 Tkanivo TANAP 21.12.2018 M 1 0
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CL
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CL
CL
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CL
CL
CL
CL
CL
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C04_VINO5
C04_VINOG
C04_VINO7
C05_0002
C05_0003
C05_0006
C05_0007
C05_0011
C05_0013
C05_0014
C05_0016
C05_0018
C05_0019a
C05_0020
C05_0021
C05_0022
C05_0023
C05_0024
C05_0025
C05_0026
C05_0028
C05_0029
C05_0030
C05_0031
C05_0042
C05_0043
C05_0044
C05_0061
C05_0062
C05_0063
C05_0064
C05_0065
C05_0066
C05_0067
C05_0068
C05_0070
C05_0072
C05_0072a
C05_0073
C05_0073a
C05_0074
C05_0075
C05_0075a
C05_0076
C05_0076a
C05_0077
C05_0077a
C05_0078
C05_0079
C05_0079a
C05_0080

Tkanivo
Trus
Trus
Trus
Tkanivo
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Trus
Tkanivo
Trus
Tkanivo
Tkanivo
Tkanivo
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus

TANAP

TANAP

TANAP

NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT

15.11.2018
19.3.2019
7.2.2019
30.4.2019
15.2.2019
23.12.2018
25.2.2019
27.12.2018
21.2.2019
29.3.2019
21.2.2019
3.4.2019
20.3.2019
19.1.2019
11.3.2019
19.1.2019
8.2.2019
25.3.2019
8.2.2019
28.2.2019
21.3.2019
1.4.2019
3.7.2018
3.4.2018
28.2.2018
19.10.2017
19.1.2017
6.3.2018
29.3.2017
6.9.2018
7.11.2015
7.1.2015
7.1.2015
4.11.2018
28.10.2018
23.3.2018
23.3.2018
7.9.2018
9.3.2018
7.9.2018
23.3.2018
9.3.2018
28.4.2018
21.3.2018
7.8.2018
9.3.2018
8.8.2018

6.3.2018

20.4.2018
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CO05_0081a
C05_0082
C05_0084
C05_0085
C05_0086
C05_0088a
C05_0089
C05_0090
C05_0090a
C05_0092
C05_0094
C05_0095
C05_0096
C05_0097
C05_0098
C05_0116
C05_0117
C05_0117a
C05_0120
C05_0122
C05_0123
C05_0124
C05_0135
C05_0151
C05_0235
C05_VINO1
CO05_VINO2
CO05_VINO3
CO05_VINO4
CO05_VINO5
CO05_VINOG
C05_VINO7
CO05_VINOS
C06_0003_2
C06_0005
C06_0006
C06_0007
C06_0010
C06_0019
C06_0022
C06_0024
C06_0025
C06_0026
C06_0028
C06_0028a
C06_0029
C06_0031
C06_0038
C06_0042
C06_0049
C06_0050
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Mo |
Trus
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Tkanivo
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Trus
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Trus
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Trus
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Trus
Srs$
Trus
Trus
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Horn& Orava
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra

9.10.2019
9.3.2018
8.3.2018
27.3.2018
6.3.2018
1.11.2017
29.1.2018
1.11.2017
23.1.2019
26.2.2019
5.3.2019
11.3.2019
12.3.2019
26.3.2019
2.11.2018
25.11.2018
22.2.2019
29.11.2018
25.9.2018
11.10.2018
12.11.2018
19.3.2019
22.2.2019
23.11.2018
19.12.2017
7.12.2017
17.12.2017
31.1.2019
7.4.2019
25.11.2019
18.3.2020
1.2.2020
29.5.2018
22.3.2019
14.11.2018
22.3.2019
30.12.2018
25.1.2019
20.12.2017
10.1.2018
25.1.2019
10.1.2018
20.12.2017
8.3.2019
8.3.2019
2.2.2019
20.1.2018
28.3.2019
5.4.2018
4.52019
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C06_0054
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C06_0060
C06_0061
C06_0063
C06_0064
C06_0065
C06_0066
C06_0070
C06_0071
C06_0075
C06_0078
C06_0080
C06_0082
C06_0087
C06_0103
Co06_22
C06_26
C06_SOP1
C06_VINO2
C06_VINO4
C06_VINO5
C06_VINOG
C06_VINO7
C06_VINOS
C06_VINO9
C06_VIN10
C06_VIN11
C06_VIN12
C06_VIN13
C06_VIN14
C06_VIN15
C06_VIN151
C06_VIN16
C06_VIN17
C06_VIN18
C06_VIN20
C06_VIN21
C06_VIN23
C06_VIN27
C06_VIN28
C06_VIN30
C06_VIN31
C06_VIN32
C06_VIN33
C06_VIN34
C06_VIN40
C06_VIN5S

Trus
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Trus
Mo |
Trus
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Mo |
Mo |
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Trus
Tkanivo
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Mo |
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Trus
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Trus
Trus
Trus
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Krv v
Mo |
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Mo |
Mo |
Krv v
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Trus
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Mo |
Mo |
Trus
Mo |
Mo |
Mo |
Krv v
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Trus

Mala Fatra
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Mala Fatra
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Mala Fatra
Ve Ok §
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra
Mala Fatra

Fat

7.3.2018
6.3.2018
31.1.2018
30.1.2018
30.1.2018
25.1.2018
10.2.2018
27.2.2018
19.4.2018
24.4.2018
11.5.2018
23.5.2018
11.5.2018
31.1.2018
27.1.2018
30.1.2018
31.1.2018
20.1.2018
20.2.2018
25.1.2019
25.1.2018
15.4.2017
27.1.2018
20.1.2018
20.1.2018
15.4.2017
12.1.2018
20.2.2017
20.1.2018
1.3.2018
27.2.2018
27.2.2018
6.2.2018
1.3.2018
17.12.2016
17.12.2016
7.12.2018
12.12.2018
17.12.2016
25.1.2019
25.1.2019
25.1.2019
30.12.2018
12.12.2018
2.2.2019
30.1.2019
18.12.2018
18.12.2018
17.12.2016
7.3.2019
17.3.2018
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C07_0023
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C07_0026a
C07_0027
C07_0028
C07_0028a
C07_0034
C07_0035
C07_0038
C07_0039
C07_0041
C07_0043
C07_0046
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C07_0050
C07_0051
C07_0052
C07_0053
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C07_0055
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C07_0059
C07_0061
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C07_0065
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17.3.2018
24.2.2018
20.2.2017
2.12.2018
2.12.2018
23.1.2018
13.2.2018
16.12.2018
16.12.2018
16.12.2018
4.4.2018
9.3.2018
26.1.2018
13.2.2018
20.2.2018
4.3.2018
25.3.2018
31.12.2018
5.1.2019
1.12.2018
29.11.2018
21.3.2018
18.12.2018
1.3.2019
13.2.2019
13.2.2019
8.1.2019
9.1.2019
18.1.2019
8.1.2019
7.3.2019
12.3.2019
15.3.2019
8.2.2019
8.2.2019
8.2.2019
13.2.2019
13.2.2019
13.2.2019
13.2.2019
6.2.2019
6.2.2019
19.2.2019
6.2.2019
6.2.2019
6.2.2019
28.2.2019
27.2.2019
27.2.2019
5.2.2019
6.2.2019
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C07_0070
C07_0071
C07_0072
C07_0074
C07_0075
C07_0076
C07_0077
C07_0078
C07_0079
C07_0080
C07_0081
C07_0082
C07_0083
C07_0084
C07_0085
C07_0086
C07_0087
C07_0088
C07_0089
C07_0091
C07_0092
C07_0097
C07_0098
C07_0099
C07_0100
C07_0101
C07_0102
C07_0103
C07_0104
C07_0105
C07_0107
C07_0108
C07_0109
C07_120218
C07_oul
C07_0U20
CO07_VINO1
CO07_VINO:1
CO07_VINO2
CO07_VINO3
CO07_VINO4
CO7_VINO5
CO7_VINO6
CO07_VINO7
CO07_VINOS
C08_0001
C08_0002
C08_0012
C08_0014
C08_0016
C08_0017

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Srs$S
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Srs$S
Tkanivo
Tkanivo
SrsS
Trus
Trus
Trus
Trus
Trus
Trus

Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Muranska planina
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
TANAP
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Slovensky raj
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina

6.2.2019
28.2.2019
28.2.2019
28.2.2019
28.2.2019
1.3.2019
17.1.2019
17.1.2019
22.1.2019
22.1.2019
22.1.2019
22.1.2019
5.3.2019
30.1.2019
23.11.2018
7.2.2019
5.2.2019
5.2.2019
5.2.2019
5.2.2019
8.3.2019
14.3.2019
14.3.2019
14.3.2019
14.3.2019
14.3.2019
14.3.2019
14.3.2019
19.3.2019
19.3.2019
19.3.2019
28.2.2019
10.4.2019
12.2.2018
22.12.2017
26.11.2018
29.11.2018
14.1.2019
15.1.2018
29.11.2017
4.1.2018
4.1.2018
6.1.2018
4.11.2017
4.11.2017
15.1.2018
24.1.2018
10.3.2019
3.4.2019
20.3.2018
9.1.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C08_0019
C08_0020
C08_0021
C08_0023
C08_0024
C08_0025
C08_0029
C08_0031
C08_0032
C08_0035
C08_0035a
C08_0037
C08_0038
C08_0042
C08_0043
C08_0044
C08_0045
C08_0048
C08_0049
C08_0063
C08_0067
C08_0070
C08_0073
C08_0074
C08_0075
C08_0077
C08_0079
C08_0080
C08_0085
C08_0087
C08_0088
C08_0089
C08_0095
C08_0096
C08_0098
C08_0099
C08_0100
C08_0104
C08_0118
C08_0123
C08_0130
C08 0132
C08_0133
C08 0134
C08_0135
C08_0136
C08_0139
C08 0184
C08_0188
C08_0193
C08_0234

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Muranska planina
Muranska planina
Muranska planina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Cerova vrchovina
Muranska planina
Muranska planina
Muranska planina
Cerova vrchovina
Muranska planina
Muranska planina
Muranska planina
Cerova vrchovina
Muranska planina
Muranska planina
Muréanska planina
Muréanska planina
Muréanska planina
Muranska planina
Muranska planina
Muranska planina
Muréanska planina
Muréanska planina
Muréanska planina
Muranska planina
Muranska planina
Muranska planina
Muréanska planina
Muranska planina
Muranska planina
Slovensky kras

Muranska planina
Muranska planina
Slovensky kras

Muranska planina
Muranska planina
Muranska planina

18.2.2018
20.3.2018
11.2.2018
23.12.2017
15.1.2018
15.1.2018
7.1.2018
10.11.2018
10.11.2018
26.1.2018
13.8.2018
26.1.2018
28.3.2018
17.12.2018
14.2.2019
8.9.2018
17.12.2018
11.4.2019
28.2.2018
20.5.2018
2.2.2018

24.1.2018
26.1.2018
26.1.2018
1.3.2018
24.1.2018
1.3.2018
15.1.2018
20.2.2018
20.2.2018
11.4.2019
19.2.2019
21.2.2019
18.1.2019
4.8.2018
18.1.2019
16.4.2018
14.2.2019
14.2.2019
14.2.2019
14.2.2019
14.2.2019
14.2.2019
30.9.2018
14.2.2019
14.2.2019
30.9.2019
26.2.2019
30.9.2018
23.11.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C08_0236
C08_0240
C08_0241
C08_081218m
C08_CzUu4
C08_VINO2
C08_VINO3
C08_VINO4
C08_XXA
C09_0001
C09_0002
C09_0003
C09_0004
C09_0005
C09_0006
C09_0007
C09_0008
C09_0009
C09_0010
C09_0011
C09_0012
C09_0013
C09_0014
C09_0015
C09_0016
C09_0017
C09_0018
C09_0019
C09_0021
C09_0022
C09_0023
C09_0024
C09_0026
C09_0027
C09_0029
C09_0031
C09_0032
C09_0033
C09_0035
C09_0036
C09_0037
C09_0039
C09_0040
C09_0042
C09_0044
C09_0045
C09_0046
C09_0047
C09_0048
C09_0049
C09_0050

Trus
Trus
Trus
Tkanivo
Srs$
Trus
Trus
SrsS
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Srs$S
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

PIENAP
PoOana
PIENAP

PIENAP

PIENAP

PIENAP

PIENAP

23.11.2018
16.9.2018
21.9.2018
8.12.2018
4.2.2019
21.1.2019
21.1.2019
4.2.2019
24.11.2017
3.1.2018
8.1.2018
11.1.2018
15.1.2018
15.1.2018
15.1.2018
15.1.2018
26.1.2017
31.1.2018
31.1.2018
31.1.2018
1.2.2018
20.2.2018
20.2.2018
22.2.2018
28.2.2018
6.3.2018
6.3.2018
6.3.2018
6.3.2018
6.3.2018
5.3.2018
5.3.2018
12.3.2018
20.3.2018
27.6.2018
20.12.2018
24.1.2019
25.1.2019
5.2.2019
6.2.2019
6.2.2019
6.2.2019
8.2.2019
11.2.2019
15.2.2019
28.12.2018
6.12.2018
12.2.2019
13.2.2019
15.2.2019
18.2.2019
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C09_0051
C09_0053
C09_0054
C09_0055
C09_0056
C09_0057
C09_0060
C09_0080
C09_050118
C09_311217
C10_0001
C10_0004
C10_0005a
C10_0008
C10_0010
C10_0011
C10_0013
C10_0014
C10_0015
C10 0018
C10_0019
C10_0020
C10_0021
C10_0022
C10_0023
C10_0024
C10_0025
C10_0026
C10_0027
C10_0028
C10_0029
C10_0030
C10_0032
C10_0033
C10_0034
C10_0035
C10_0036
C10_0037
C10_0038
C10_0039
C10_0040
C10_0041
C10_0042
C10_0043
C10_0044
C10_0045
C10_0046
C10_0047
C10_0048
C10_0050
C10_0051

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
PIENAP
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny

18.2.2019
26.2.2019
28.2.2019
28.2.2019
4.3.2019
4.3.2019
10.4.2019
7.12.2018
5.1.2018
31.12.2017
6.2.2018
21.3.2018
21.3.2018
27.12.2017
3.1.2018
4.4.2018
14.3.2018
4.4.2018
10.1.2018
10.1.2018
10.1.2018
10.1.2018
3.7.2018
5.1.2018
10.1.2018
23.3.2017
23.3.2017
23.1.2018
23.1.2018
10.1.2018
4.4.2018
9.2.2018
9.3.2018
13.3.2018
13.3.2018
13.3.2018
10.3.2018
9.3.2018
9.3.2018
9.3.2018
8.3.2018
8.3.2018
8.3.2018
18.1.2018
18.1.2018
18.1.2018
18.1.2018
8.3.2018
8.3.2018
7.3.2018
7.3.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C10_0052
C10_0053
C10_0054
C10_0055
C10_0056
C10_0057
C10_0059
C10_0060
C10_0061
C10_0062
C10_0063
C10_0065
C10_0066
C10_0067
C10_0068
C10_0071
C10_0072
C10_0073
C10_0074
C10_0075
C10_0076
C10_0078
C10_0079
C10_0080
C10_0081
C10_0082
C10_0083
C10_0085
C10_0086
C10_0087
C10_0088
C10_0089
C10_0090
C10_0091
C10_0092
C10_0093
C10_0094
C10_0095
C10_0097
C10_0098
C10_0099
C10_0100
C10 0101
C10_0102
C10_0103
C10_0104
C10_0107
C10 0108
C10_0109
C10_0110
C10_0111

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny

7.3.2018

8.3.2018

28.2.2018
28.2.2018
28.2.2018
28.2.2018
28.2.2018
28.2.2018
28.2.2018
28.2.2018
28.2.2018
23.2.2018
22.2.2018
22.2.2018
15.2.2018
7.2.2018

15.2.2018
15.2.2018
15.2.2018
15.2.2018
15.2.2018
15.2.2018
14.2.2018

15.2.2018
14.2.2018
7.2.2018
6.2.2018
6.2.2018
6.2.2018
7.2.2018
7.1.2018
7.2.2018
9.2.2018
9.2.2018
21.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
15.3.2018
25.3.2018
26.3.2018
28.3.2018
28.3.2018
28.3.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C10_0112
C10_0113
C10_0114
C10_0115
C10_0116
C10_0117
C10_0118
C10_0120
C10_0122
C10_0123
C10_0124
C10_0125
C10_0126
C10 0128
C10_0129
C10_0130
C10_0131
C10 0132
C10_0133
C10 0134
C10_0135
C10_0136
C10_0137
C10_0138
C10_0139
C10_0140
C10_0142
C10_0143
C10_0144
C10_0145
C10_0147
C10 0148
C10_0149
C10_0151
C10_0152
C10_0153
C10_0154
C10_0155
C10_0156
C10_0157
C10_0158
C10_0159
C10_0163
C10_0164
C10_0165
C10_0168
C10_0175
C10 0176
C10 0177
C10 0178
C10_0179

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny

28.3.2018
28.3.2018
28.3.2018
28.3.2018
28.3.2018
28.3.2018
28.3.2018
29.3.2018
29.3.2018
29.3.2018
29.3.2018
29.3.2018
29.3.2018
3.4.2018
3.4.2018
3.4.2018
10.4.2018
10.4.2018
10.4.2018
10.4.2018
10.4.2018
9.4.2018
9.4.2018
12.4.2018
12.4.2018
28.11.2018
5.12.2018
28.11.2018
19.11.2018
21.11.2018
14.11.2018
5.12.2018
23.5.2018
2018
9.10.2018
10.5.2018
26.4.2018
26.4.2018
21.1.2019
3.4.2019
28.3.2019
28.3.2019
3.4.2019
3.4.2019
26.3.2019
19.3.2019
14.3.2019
14.3.2019
14.3.2019
18.2.2019
15.2.2019
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C10_0180
C10_0181
C10_0182
C10_0183
C10_0185
C10_0186
C10_0187
C10_0188
C10_0189
C10_0190
C10_0230
C10_VINO1
C10_VINO2
C10_VINO3
C10_VINO4
C10_VINO5
C10_VINOG
C10_VINO8
C10_VINO9
C10_VIN10
C10_VIN11
C13_0004
C13_0006
C13_0007
C13_0009
C14 oul
C15_0001
C15_0002
C15_0028
C15_0031
C15_0039
C15_0042
C15_0049
C15_0050
C15_0051
C15_0052
C15_0053
C15_0054
C15_0056
C15_0058
C15_0059
C15_0060
C15_0061
C15_0065
C15_0067
C15_0079
C15_0082
C15_0083
C15_0084
C15_0085
C15_0087

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Krv v
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny
Poloniny

Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Bile Karpaty
VeOk§ Fat
VeOk§ Fat
Kysuce
VeOks§ Fat
VeOks§ Fat
Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

NAPANT
VeOk§ Fat
Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

15.2.2019
14.2.2019
18.2.2019
18.2.2019
8.3.2019
19.3.2019
8.3.2019
8.3.2019
8.3.2019
8.3.2019
10.4.2019
14.2.2018
28.1.2020
12.2.2020
28.1.2020
13.2.2020
6.2.2020
28.1.2020
28.1.2020
28.1.2020
22.1.2020
13.2.2018
6.2.2018
15.2.2018
15.2.2018
15.12.2018
3.1.2018
3.1.2018
31.1.2018
24.2.2018
24.3.2018
23.3.2018
14.4.2018
20.4.2018
25.4.2018
26.4.2018
26.4.2018
26.4.2018
13.10.2018
5.11.2018
15.11.2018
11.12.2018
20.11.2018
6.2.2019
2.2.2019
2.2.2019
2.2.2019
2.2.2019
2.2.2019
3.2.2019
16.2.2019
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CL
CL
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CL
CL
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CL
CL
CL
CL
CL
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CL
CL
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CL
CL
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C15_0088
C15_0089
C15_0090
C15_0091
C15_0098
C15_0099
C15_0102
C15_0103
C15 0104
C15_0107
C15_0108
C15_0117
C15_0ul
C15_0U2
C15_0U3
C15_0US
C15_0us
C15_VINO1
C16_VINO1
C16_VINO10
C16_VINO2
C16_VINO3
C16_VINO4
C16_VINO5
C16_VINOG
C16_VINO7
C16_VINOS
C16_VINO9
C17_0041
C17_0042
C18_0003
C18_0005
C18_0016
C18_VINO1
C18_VINO2
C19_0001
C19_0005
C19_0007
C19_0008
C19_0009
C19_0010
C19 0011
C19 0012
C19 0013
C19 0014
C19 0015
C19 0016
C19 0016l
C19 0018
C19 0019
C19_0020

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Trus

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce
Ve Ok §
Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Kysuce

Mala Fatra
Strs8go
Mala Fatra

Mala Fatra

Mala Fatra
Strs8go
Mala Fatra

Mala Fatra
Strg8go
Str8go
Ponitrie

Ponitrie

Gt
Gt
Gt
Gt
Gt

avn
avn
avn
avn
avn

Ponitrie

Ve Ok §
Ve Ok §
Ve Ok §
Gtiavn

Gtiavn

Gtiavn
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §

Fat

<
(2]
=

<
(2]
=

< <
n n
= =

o o o o o0
=~ T T = =

Fat
Fat
Fat

i c

= =

i c

=

i c
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat

16.2.2019
16.2.2019
16.2.2019
17.2.2019
7.2.2019
6.2.2019
22.2.2019
10.3.2018
10.3.2019
4.3.2019
9.3.2019
17.3.2019
11.4.2019
11.4.2019
11.4.2019
23.3.2019
16.3.2019
29.1.2020
14.1.2018
1.10.2019
20.2.2017
20.2.2017
20.2.2017
15.2.2017
20.2.2017
26.4.2017
15.4.2017
10.4.2019
26.2.2019
8.2.2019
15.10.2018
7.2.2019
31.12.2018
22.1.2020
19.2.2020
30.1.2018
19.12.2017
20.12.2017
3.1.2018
17.12.2017
17.12.2017
17.12.2017
3.4.2018
19.12.2017
19.12.2017
19.12.2017
19.12.2017
28.2.2018
19.12.2017
19.12.2017
19.12.2017
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C19 0021
C19 0022
C19 0026
C19 0027
C19 0028
C19_0040
C19 00411
C19_0046
C19 0051
C19 0052
C19 0053
C19_0054
C19_0055
C19 0056
C19 0057
C19 0058
C19_0059
C19 0064
C19 0065
C19 0067
C19 0071
C19 0072
C19 0073
C19 0074
C19 0075
C19 0077
C19 0078
C19_0082
C19_0086
C19 0087
C19_0090
C19_0095
C19_0097
C19 0101
C19 0102
c19 0111
C19 0114
C19 0115
C19 0117
C19 0118
C19 0122
C19 0133
C19 0136
C19 0138
C19 0139
C19 0147
C19 0148
C19 0149
C19 0163
C19 0165
C19 0166

Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Trus
Trus
Trus
Srs
Srs
Trus

e Ux

Trus
Trus
Srs
Srs
Trus

e Ux

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Ve Ok §
Ve Ok §
Horn& Orava
Horn& Orava
Horn& Orava

Fat
Fat

Cerova vrchovina

Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
PoOana
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §
Ve Ok §

Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat

Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat
Fat

19.12.2017 O
19.12.2017 M
14.3.2018 O
16.3.2018 0
22.3.2018 O
23.3.2018 O
9.3.2018 F
26.1.2018 O
4.1.2018 M
4.1.2018 0
4.1.2018 M
4.1.2018 F
4.1.2018 0
1.4.2018 M
15.3.2018 0
15.3.2018 0
3.4.2018 0
10.1.2018 O
20.10.2018 O
28.2.2018 M
6.2.2018 0
3.1.2018 0
3.1.2018 0
1.4.2018 F
7.2.2018 0
15.2.2018 F
15.2.2018 F
18.4.2018 O
6.2.2018 0
6.2.2018 0
5.3.2018 0
21.3.2018 O
18.2.2018 M
4.1.2018 F
19.12.2017 M
7.3.2018 M
3.4.2018 0
2.2.2018 0
7.2.2018 0
7.2.2018 F
17.4.2018 O
15.3.2018 O
3.1.2018 F
3.1.2018 M
3.2.2018 0
9.3.2018 0
9.3.2018 0
9.3.2018 0
13.3.2018 M
13.3.2018 O
13.3.2018 F
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C19 0193a
C19 0196
C19 0199
C19_0200
C19 0203
C19 0217
C19 0218
C19 0219
C19 0222
C19 0223
C19 0228
C19 0231
C19 0232
C19 0233
C19 0234
C19 0236
C19 0239
C19 0240
C19 0241
C19 0242
C19 0243
C19 0244
C19 0246
C19 0248
C19 0249
C19 0250
C19 0253
C19 0255
C19 0257
C19 0261
C19 0262
C19 0263
C19 0264
C19 0265
C19 0267
C19 0269
C19 02761
C19 0273
C19 0276
C19 0277
C19 0279
C19 0283
C19 0302
C19 0305
C19 0308
C19 0311
C19 0312
C19 0327
C19 0328
C19 0344
C19 0345

Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus Muréanska planina
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus Cerova vrchovina
Trus VeOk§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOks§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat
Trus VeOks§ Fat
Tkanvo Ve Ok§ Fat
Trus VeOk§ Fat
Trus VeOk§ Fat

17.4.2018
14.4.2018
17.4.2018
17.4.2018
13.4.2018
17.4.2018
17.4.2018
17.4.2018
17.4.2018
17.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
4.4.2018
23.3.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
18.4.2018
30.8.2018
30.8.2018
26.9.2018
28.9.2018
2.11.2018
21.4.2018
21.4.2018
29.4.2018
27.6.2018
27.6.2018
2.11.2018
3.11.2018
27.10.2018
6.11.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C19 0346
C19 0348
C19 0357
C19 0377
C19 0378
C19 0383
C19 0384
C19 0385
C19 0427
C19 0428
C19 0466
C19 0468
C19_0469
C19_czuil
C19_CzUu2
C19_VINO1
C19_VINO3
C19_VINO4
C19_VINO5
C19_VINO6
C19_VINO7
C19_VINOS
C19_VINO9
C19 _VIN10
C19 VIN11
C19 VIN12
C19 VIN13
C20_0001
C20_0002a
C20_0005
C20_0006
C20_0007
C20_00081
C20_0009
C20_0009a
C20_0010
C20_0011
C20_0012
C20_0019
C20_0020
C20_0024
C20_0025
C20_00251
C20_0026
C20_0027
C20_0028
C20_0029
C20_0030
C20_0031
C20_0032
C20_0034_1

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Trus
Trus
Trus

VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOks§ Fat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOks§ Fat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horna Orava
Horna Orava
Horna Orava
Horn& Orava
Horn& Orava
Horn& Orava
Horna Orava

4.11.2018
5.12.2018
1.3.2019

20.3.2019
26.11.2018
26.11.2018
26.11.2018
24.3.2019
30.1.2019
28.2.2019
7.3.2019
12.3.2019
20.11.2018
20.11.2018
9.3.2018
16.1.2020
16.1.2020
16.1.2020
16.1.2020
16.1.2020
16.12.2019
16.12.2019
6.2.2020
9.2.2020
4.3.2020
1.4.2020
29.1.2018
20.3.2019
31.1.2018
17.1.2018
26.1.2018
15.11.2017
29.1.2018
10.11.2017
26.7.2017
24.1.2018
31.1.2018
29.1.2018
30.1.2017
11.1.2018
11.1.2018
20.12.2017
20.12.2017
2.5.2018
2.5.2018
21.2.2018
23.2.2018
22.3.2018
29.3.2018
4.4.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
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CL
CL
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C20_0035
C20_0036
C20_0036_1
C20_0037
C20_0038_1
C20_0038_2
C20_0042
C20_0043
C20_0044
C20_0047
C20_00471
C20_00472
C20_0050
C20_0051
C20_0052
C20_0071
C20_0072
C20_0075
C20_0076
C20_0100
C20_HO%1
C20_HO161
C20_HO111
C20_HO1lla
C20_HO112
C20_HO1%2a
C20_HO121
C20_HO14
C20_HO15
C20_HO21
C20_HO31
C20_HO41
C20_HO51
C20_HO61
C20_HO71
C20_HO81
C20_HO91
C20_oul
C20_VINO2
C21_0006
C21_0009
C21 0014
C21 0018
C21 0019
C21_0024
C21_0031
C21_0032
C21_0033
C21_0034
C21_0037
C21_0055

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Krv v
Srs$
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Srs$
Mo |
Trus
Trus
Trus
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horné Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

Horna Orava

PoOana

PoOa
Po O
Po O
Po O

Po O
Po O
Po O
Po O
Po O

Po O
PoOa

Q0 O o 9 O O o Q@
53 3 3 3 3 3 3 3 5 S
Q0 L 9 D D D

n

a

4.4.2018

4.4.2018

6.4.2018

15.5.2018
3.5.2018

3.5.2018

7.2.2019

20.3.2019
20.3.2019
10.3.2018
10.3.2018
10.3.2018
18.4.2019
18.4.2019
18.4.2019
30.1.2019
7.2.2019

29.3.2019
14.3.2019
15.3.2019
15.5.2018
12.6.2018
12.7.2018
25.7.2018

12.7.2018
25.7.2018
2.10.2018
12.12.2018
15.5.2018
29.5.2018
29.5.2018
10.6.2018
11.6.2018
8.6.2018
12.6.2018
12.6.2018

12.5.2019
2.2.2018
31.1.2018
3.3.2018
27.1.2018
3.3.2018
28.2.2019
2.2.2018
2.2.2018
20.2.2018
20.2.2018
10.3.2018
31.1.2019
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CL
CL
CL
CL
CL
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C21_0061
C21_0062
C21_0063
C21_0064
C21_0065
C21_0066
C21_0067
C21_0142
C21_0422
C21_051118
C21 211118
C21_0u22
C21_VINO1
C21_VINO3
C21_VINO4
C21_VINO5
C21_VINOG
C21_VINO7
C21_VINO8
C21_VINO9
C21_VIN10
C22_0004
C22_0012
C22_0013
C22_0014
C22_0015
C22_0018
C22_0019
C22_0021
C22 0022
C22_0023
C22_0024
C22_0027
C22_0030
C22_0031
C22_0044a
C22_0046
C22_0759
C22_0761
C22_0764
C22_VIN1
C22_VIN2
C23_0001
C23_0002
C23_0003
C23_0005
C23_0008
C23_0009
C23_0010
C23 0011
C23_0012

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus
Trus
Srs$
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
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Po
Po
Po
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Po
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Po
Po
Po
Po
Po
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Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Cerova vrchovina
Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras

24.2.2018
24.2.2018
14.3.2018
30.3.2018
30.3.2018
30.3.2018
29.3.2018

14.12.2017
5.11.2018
21.11.2018
14.12.2017
10.12.2018
26.10.2018
21.11.2018
5.11.2018
27.12.2019
17.11.2019
12.11.2019
1.11.2019
1.3.2020
9.2.2019
10.3.2018
13.3.2018
13.3.2018
7.2.2019
15.4.2018
15.4.2018
14.3.2018
14.3.2018
23.3.2018
23.3.2018
14.3.2018
13.3.2018
9.4.2018
22.2.2019
10.3.2019
20.2.2018
20.2.2018
20.2.2018
7.4.2019
18.4.2019
23.2.2018
23.2.2018
23.2.2018
27.7.2018
4.1.2019
30.1.2018
30.1.2018
30.1.2018
15.1.2019
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C23_0013
C23_0025
C23_0026
C23_0028
C23_0032
C23_0033
C23_0034
C23_0035
C23_0036
C23_0037
C23_0038
C23_0039
C23_0040
C23 0041
C23_0042
C23_0043
C23_0044
C23_0045
C23_0046
C23 0047
C23_0048
C23_0049
C23_0050
C23_0051
C23_0052
C23_0053
C23_0054
C23_0055
C23_0056
C23_0057
C23_0058
C23_0059
C23_0060
C23_0061
C23_0065
C23_0066
C23_0067
C23_0068
C23_0069
C23_0074
C23_0076
C23 0077
C23_0078
C23_0079
C23_0089
C23_0101
C23_0104
C23_VINO1
C24_0001
C24_0002
C24_0004

Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
SrsS
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Srs$
Tkanivo
Tkanivo
Trus

Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras

22.2.2018
25.1.2018
25.1.2018
25.1.2018
15.1.2019
30.1.2019
30.1.2019
25.1.2019
25.1.2019
5.2.2019
5.2.2019
23.1.2019
18.12.2018
5.2.2019
5.2.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
29.1.2019
31.1.2019
31.1.2019
31.1.2019
31.1.2019
31.1.2019
31.1.2019
31.1.2019
5.2.2019
7.2.2019
14.2.2019
6.3.2019
14.2.2019
14.2.2019
14.2.2019
5.3.2019
6.3.2019
14.2.2019
6.3.2019
14.3.2019
14.2.2019
14.2.2019
8.3.2019
17.6.2019

Vychodné Karpaty 14.11.2018
Vychodné Karpaty 22.11.2018
Vychodné Karpaty 11.4.2018
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

C24_0006
C24_0007
C24_0008
C24_0009
C24_0011
C24_0014
C24_0017
C24_0018
C24_0019
C24_130118f
C24_130118m
C24_CIzP
C24_0U02
C24_0U03
C24_0U06
C24_0U07
C24_0U08
C24_0U09
C24_0U11
C24_0U12
C24_0U13
C24_0U14
C24_0U15
C24_VINO1
C24_VINO2
C24_VINO3
C25_0001
C25_0002
C25_0004
C25_0005
C25_0006
C25_0007
C25_0008
C25_0009
C25_0010
C25_0011
C25_0013
C25 201117m
C25_0U17
C25_0U18
C25_0U23
Cco13
cco31
CCo32
CC033
CC035
CC054
CC059
CC099
CC100
cciol

Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus
Ster
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Srs$S
Trus
Trus
Trus
Trus
SrsS
Tkanivo
Tkanivo
Tkanivo
Tkanivo

Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vychodné Karpaty
Vihorlat

Vihorlat

Vihorlat

Poloniny

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Vihorlat

Poloniny
Slovensky kras
Pregov
Pregov
Pregov

Mala Fatra
Slovensky kras
Vihorlat

Muranska planina
Muranska planina
Muranska planina

17.3.2018
30.3.2018
5.3.2018
20.2.2018
26.1.2018
14.5.2018
15.2.2018
15.10.2018
7.11.2018
13.1.2018
13.1.2018
1.11.2017
11.11.2018
1.12.2018
17.3.2019
29.12.2018
12.11.2017
21.12.2017
2.12.2017
28.11.2017
3.12.2017
23.11.2017
20.2.2019
24.5.2020
22.1.2020
22.1.2020
14.3.2018
14.3.2018
15.3.2018
15.3.2018
15.2.2018
2.3.2018
6.3.2018
27.3.2018
5.2.2018
29.11.2018
9.9.2018
20.11.2017
20.11.2018
20.11.2018
18.11.2017
4.10.2019
2.3.2019
2.3.2019
7.4.2019
2.2.2019
13.11.2019
1.11.2019
17.11.2019
22.11.2019
2.12.2019
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CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

CC120
CC124
CC155
CC156
CC157
CC159
CC160
CC162
CC283
CC424
CC425
CC434
CC435
CC436
CC445
CC446
CC458
CC459
CC460
CC492
CC598
CC610
CC611
CC612
CC625
CC626
CC627
CC628
CC629
CC659
CC712
CC802
CC803
CC805
CCal06
CCalL07
CCalL09
CCall1l
CCalL12
CCalL14
CCalL19
CCalL21
CCal22
CCal23
CCal25
CCalL30
CCalL31
CCal32
CCal33
CCalL34
CCalL35

Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Mo |
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Mo |
Mo |
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Kr v
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus
Trus
Trus
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Tkanivo
Trus

Slovensky kras
Horn& Orava
Pregov
Pregov
Pregov
Pregov
Pregov
Pregov

Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Muranska planina
Vychodné Karpaty
PoOana
PoOana
PoOana
TANAP

TANAP

TANAP

TANAP

TANAP
Muréanska planina

VeOks§ Fat
PIENAP

PIENAP
VeOk§ Fat
Vihorlat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
PIENAP

PIENAP

PIENAP
VeOks§ Fat
VeOks§ Fat
VeOk§ Fat
Muranska planina
Slovensky kras
PoOana
Horn& Orava
Horn& Orava
Horna Orava

2.12.2019

31.10.2019
16.10.2019
13.11.2019
23.11.2019
25.11.2019
18.11.2019

15.2.2017
15.2.2017
16.2.2017
16.2.2017
16.2.2017
23.1.2017
7.2.2017

18.1.2017
18.1.2017
18.1.2017

16.4.2020
5.11.2018
5.11.2018
21.11.2018
8.12.2019
9.12.2019
23.11.2019
11.11.2019
17.11.2019
5.4.2020

14.11.2020
5.11.2020
23.11.2019
24.11.2017
6.12.2017
4.12.2017
25.8.2017
1.11.2017
14.11.2017
15.11.2017
20.11.2017
27.10.2015
25.9.2017
10.11.2017
20.1.2017
1.10.2017
6.12.2017
12.1.2017
26.10.2017
29.11.2017
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CL

CL

CL

CL

CL

CL

CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF

$322¢s¢8

< <
< <

A%
vV

CCaL36
CCalL37
CCaL38
CCaL39
CL1AB
CL230
C03_0014
C04_0028
C04_VINO2
C05_0004
C05_0008
C05_0010
C05_0118
C05_0119
C06_VINO1
C07_0026
C07_0090
C07_0106
C08_VINO5
C10 0121
C10_0127
C10_ou21
C13_0005
C15_0057
C18_0006
C19 0030
C19 0031
C19_0042
C19 0076
C19 0146
C19 0180
C19 0307
C19 0376
C20_HO13
CC804
CCal24
C03_0002
C03_0011
C04_0029
C05_0001
C05_0005
C05_0009
C05_0012
C05_0015
C05_0017
C05_0027
C05_0069
C05_0071
C05_0083
C05_0121
C06_0003

Tkanivo
Tkanivo
Trus
Tkanivo
Tkanivo
Tkanivo
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Tkanivo
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus

NAPANT
NAPANT
Vychodné Karpaty
TANAP

Vychodné Karpaty
VeOk§ Fat
Pregov
TANAP

TANAP

NAPANT
NAPANT
NAPANT
NAPANT
NAPANT

Mala Fatra
Slovensky raj
Slovensky raj
Slovensky raj
Muranska planina
Poloniny

Poloniny

Poloniny

Cerova vrchovina
Kysuce
Gtiavnick
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOks§ Fat
VeOks§ Fat
VeOk§ Fat
Horn& Orava
PIENAP
VeOk§ Fat
Pregov
Pregov
TANAP

NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT
NAPANT

Mala Fatra

6.11.2017
6.11.2017
12.9.2017
19.12.2018
14.3.2019
24.11.2017
17.11.2018
4.4.2018
3.1.2019
22.2.2019
18.2.2019
18.2.2019
17.4.2018
23.11.2018
26.1.2018
21.3.2018
5.2.2019
27.2.2019
6.2.2019
29.3.2018
29.3.2018
27.2.2019

11.12.2018
7.2.2019
6.2.2018
6.2.2018
29.3.2018
7.7.2018
9.3.2018
20.3.2018
29.4.2018
20.3.2019
2.10.2018
2.12.2020
10.11.2017
28.10.2018
25.11.2018
15.5.2018
12.4.2019
10.4.2019
8.2.2019
5.3.2019
8.2.2019
18.4.2019
12.4.2019
28.10.2018
30.9.2018
19.3.2018
28.11.2018
7.5.2019

83

O Z OO MO OO NMZTTOOOZTO OO0OO0OO0O0OO0O0ZTITTZTNMNOZTOOMOOZTZTOMOZTMZTOMZTT T Oz

o r oooopPr ooroopPr ocoorooooooorrrrpPrPoOpPrpPoOoOpP OO, P, POOPRPORFRP P ORFRP PP OPR PR

O O O O O OO OO0 OFPr OO OO 0O O 0O O OO0 O OO0 OO0 OO OLOuOOLuDbOLOOOEF OO0 OO Ok, Ok B O o oo

W6
w14

wi4

W2



%2

\'A%

$22232222222322322522228222222¢822¢2¢2¢:2¢8¢8

A%
vV

C06_0027
C06_0035
C06_0051
C06_0052
C06_VINO3
C06_VIN29
C07_0001
C07_0073
C08_0083
C08_0103
C08_0174
C09_0020
C09_0025
C09_0059
C10_0002
C10_0009
C10_0012
C10_0031
C10_0049
C10_0070
C10_0077
C10_0096
C10_VINO7
C13_0008
C15 0072
C18_0004
C18_0007
C18_0008
C19_0029
C19 0048
C19 0063
C19 0068
C19_0079
C19_0088
C19 0128
C19 0150
C19 0154
C19 0159
C19 0175
C19 0182
C19 0189
C19 0195
C19 0224
C19_VINO2
C20_0002
C20_0003
C20_0004
C20_0008
C20_0034
C21_0038
C21_0052

SrsS
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Trus
Ster
Trus
Trus

Mala Fatra

Mala Fatra

Mala Fatra

Mala Fatra

Mala Fatra

Mala Fatra
Slovensky raj
Slovensky raj
Muranska planina
Muranska planina
Muranska planina
PIENAP

PIENAP

PIENAP

Poloniny

Poloniny

Poloniny

Poloniny

Poloniny

Poloniny

Poloniny

Poloniny

Poloniny

Cerova vrchovina
Kysuce
Gtiavnick
Gtiavnick
Gtiavnick
VeOk§ Fat
VeOks§ Fat
VeOks§ Fat
VeOks§ Fat
VeOk§ Fat
PoOana
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOk§ Fat
VeOks§ Fat
VeOks§ Fat
VeOks§ Fat
Horna Orava
Horna Orava
Horna Orava
Horn& Orava
Horn& Orava
PoOana
PoOana

2.2.2019

4.5.2019
4.5.2019
20.1.2018
30.1.2019
23.1.2018
28.2.2019
24.1.2018
22.1.2019
14.2.2019
6.3.2018
5.3.2018
6.3.2019
16.3.2018
3.1.2018
14.3.2018
9.3.2018
7.3.2018
7.2.2018
15.2.2018
15.3.2018
28.1.2020
15.2.2018
2.2.2019
7.2.2019
7.2.2019
7.2.2019
28.1.2018
26.1.2018
10.1.2018
5.2.2018
15.2.2018
31.1.2018
28.2.2018
9.3.2018
28.3.2018
13.3.2018
9.3.2018
20.3.2018
24.3.2018
17.4.2018
18.4.2018
16.1.2020
29.1.2018
30.1.2018
30.1.2018
25.10.2017
3.4.2018
27.3.2019
4.2.2019

84

ocrrpPprpPooooooorprpPrPooroorpPrPooooroproorrrrororopPr oor PP OpP O, O, OO

O O O O O O O OO0 OO O O O O O O O O OO O OO O OO0 O OO OO0 OOLOOL OOLOLOOOLb O OouoOoOouoo o oo



%2

\'A%
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C21_VINO2
C22_0029
C23_0006
C23_0110
C23_0uo01
C25_0012
CC284
CC427
CC430

Trus
Trus
Trus
Trus
Srs$
Trus
Mo |
Trus
Trus

PoOana
Cerova vrchovina
Slovensky kras
Slovensky kras
Slovensky kras
Vihorlat

Muranska planina

9.10.2018
13.3.2018
26.10.2018
14.2.2019
8.1.2019
30.11.2018

15.2.2017
16.2.2017
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