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Abstrakt

Predlozena disertacni prace se zabyva etologii zubra evropského v podminkach
obory Zidlov, kam byl tento druh reintrodukovén v roce 2011. Hlavnim cilem prace
je vyhodnotit jeho prostorovou aktivitu, preferenci prostiedi a reakce na civiliza¢ni
tlak a predatory, ktefi se v Ceské republice vyskytuji. Diky vysledkim bude moZné
rozeznat vrozené a naucené slozky ontogenetického i fylogenetického vyvoje
vzorct chovani zubra evropského a urcit jejich vyznam pro reintrodukci do dalsich
oblasti pavodniho vyskytu. Na zdkladé téchto zjisténi bude mozné urdcit
management zubra evropského tak, aby se zlepSovala kondice a zdravotni stav
tohoto druhu v Ceské republice. Zubr prokazatelné vyuziva béhem dne lesni
porosty, v noci naopak preferuje oteviené plochy. Pokud k tomu ma pfilezitost,
vzdy da ptednost kvalitnim udrzovanym pastevnim plocham pted porosty méné
hodnotnymi, naptiklad sukcesnimi plochami. Vyznamné jsou i poznatky o
zdravotnich rizicich reintrodukce. Introdukce zvitat by mohly pfinést nebezpeci ve
form¢& pfenosu nemoci, zejména infekci, vcetné parazitickych. Tyto infekce
predstavuji potencialni nebezpeci pro populaci ptivodni zvére.

Klicova slova: zubr evropsky, preference prostiedi, potravni strategie, zdravotni

rizika, reitrodukce



Abstract

The dissertation deals with the ethology of the European bison in the field of game
preserve Zidlov, where this species was reintroduced in 2011. The main goal is to
evaluate its spatial activity, environmental preference and response to civilization
pressure and predators that occur in the Czech Republic. Thanks to the results, it
will be possible to recognize innate and learned components of ontogenetic and
phylogenetic development of patterns of European bison behavior and determine
their significance for reintroduction to other areas of original occurrence. Based on
these findings, it will be possible to determine the management of the European
bison in order to improve the condition and health of this species in the Czech
Republic. The bison demonstrably uses forest stands during the day, while at night
it prefers open areas. If he has the opportunity to do so, he will always prefer high-
quality maintained grazing areas to less valuable stands, such as succession areas.
Knowledge about the health risks of reintroduction is also important. Introduction
of animals could present dangers in the form of the transmission of diseases,
especially infections, including parasitic ones. These infections pose a potential
danger to the native game population.

Key words: European bison, environmental preferences, food strategies, health

risks, reitroduction
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Uvod

Zubr evropsky je impozantnim zvifetem, které je nejen kliCovym druhem pro
piirozené eckosystémy, ale je také symbolem mezinarodni ochrany piirody
Vv Evropé¢. Pravé zachrana tohoto druhu po prvni svétové valce znamenala zlom ve
staleté historii Evropy, kdy bez vétsiho zajmu obyvatel mizely desitky pivodnich
druhii Zivoc€ichi a rostlin. Prave tento pocin zmeénil ptistup Evropant a odstartoval

cilenou zachranu ohrozenych druhti (Dostal et al., 2012).
Cilem této disertacni prace je ziskani poznatkd, tykajicich se:

1. Vyhodnoceni prostorové aktivity zubrd v navaznosti na denni stavaniste,
pastevni cykly a rizné rusivé podnéty.

2. Vnitrodruhové vztahy ve stad¢, vzajemné interakce ve styku s ostatnimi
chovanymi druhy zvéte, preda¢nim a antropogennim tlakem.

3. Pribézné sledovani a vyhodnocovani zdravotniho stavu populace.

4. Navrh opatieni pro management chovu zubra evropského v CR.

Prace je sestavena ve formé¢ kompilace ¢lankii spojenych privodnim textem.
Obsahuje tii hlavni kapitoly. Prvni kapitola se zabyva resersi literatury, tedy shrnuje
dosavadni poznatky ve vyzkumu etologie zubra evropského. Druhd kapitola
piedstavuje zkoumany objekt, tedy zubra evropského v obote Zidlov, uvadi i
zasadni udaje o dané lokalité. Podrobné je popsana pouZzitd metodologie. Treti
kapitola shrnuje nejvyznamnéjsi poznatky proveden¢ho vyzkumu uvedenych ve

formé abstraktu.
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1. Literarni reSerse

Prvni kapitola pojednava o nejdulezitéjSich poznatcich v oblasti vyzkumu zubra

evropského.

1.1. Obecna charakteristika

Los evropsky (Alces alces), pratur (Bos primigeus) a zubr evropsky (Bison bonasus)
jsou jediné druhy velkych evropskych bylozravel, které piezily holocén, ale
postupné zmizely z evropské krajiny v reakci na zmény Zzivotniho prostfedi a
civiliza¢ni tlak (Benecke, 2010; Mona et al., 2010). Aby tyto druhy ptezily v lesich,
musely se pfizplsobit nejen novym druhiim rostlin, ale také velkym sezonnim
zméndm v dostupnosti biomasy a rostlinnych druh v lesich mirného pasma

(Bradshaw et al., 2003, Hofman-Kaminska, 2018; Kowalczyk et al., 2019).

Velci bylozravci jsou kli¢ovym druhem v mnoha lesnich oblastech, protoze formuji
strukturu, druhovou rozmanitost a fungovani téchto ekosystému (Kowalczyk et al.,
2011). Slouzi jako ekosystémovi inzenyii, kteti udrzuji a rozsifuji travni porosty,
¢imz zvySuji rozmanitost stanovist’. Vice nez 60 % jich je povaZovéano za ohroZené

(Ripple et al., 2015).

1.2. Management péce

Management téchto bylozravcti zahrnuje oblasti, jako jsou péce o prostiedi, kde
jsou chovani, jejich lov, pfikrmovani s dirazem na zlepSovani jejich kondice,
predchéazeni Skodam na prostiedi a distribuci jejich vyskytu do vytipovanych lokalit
(Bugmann, Weisberg, 2003; Loarie et al., 2009). Pii managementu velkych
byloZravct se s prikrmovanim pocita jako s prosttedkem zabranujicim Skoddm na
lesnich a zemé&dé€lskych porostech (Terry et al., 2000; Peek et al., 2002; Kowalczyk
et al., 2011). Umyslné t&7by a naslednd husta obnova lesnich porostii mohou
vyrazné€ snizit bohatost rostlinnych druhii (Swanson et al., 2014). Timto zpisobem
muze lesnické hospodateni podstatné zhorSit mnozstvi a kvalitu pastvy a navysit

Skody na lesnich porostech (Reinmosser, Gossow, 1996).

Prikrmovani také zlepSuje kondici a reprodukéni vykony (Kozak et al., 1995),

distribuuje populaci na vhodna stanovisté (Sahlsten et al., 2010); zlepSuje kvalitu
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trofeje (Cooper, Owens, 2005) nebo dodava ohrozené zvéti krmeni, popiipadé vodu
Vv kritickych roc¢nich obdobich (Loarie et al., 2009). Byl prokazan silny vliv
podminek pfi obstaravani potravy (snéhova pokryvka, dostupnost ptikrmovani atd.)
na slozeni potravy zubra evropského (Kowalczyk et al.,, 2011). Intenzivni
pfikrmovani vede k vyraznému omezeni velikosti domovského okrsku, pohybové
aktivity a navykani si na pfitomnost lidi. Naopak mensi intenzita pfikrmovani
znamena veétsi mobilitu a plachost (Kowalczyk et al., 2010). Intenzivné
prikrmované stado se vyskytuje v bezprostiedni blizkosti krmnych mist, jednotlivi
jedinci se nepohybuji ve vétsi vzdalenosti nez 300 m. Pouze dospéli byci
vyhledavaji 1 dal$i krmné zafizeni az do vzdalenosti 5 km (Cabon-Raczynska,
1983). Kromé uvedenych pozitivnich vlivii miize mit tato péce i negativni dopad na

chovani a zdravi zvéte, jako je zvySeni parazitické zatéZze (Radwan et al., 2010).

Odstiel by mél byt zaméteny predevsim na stabilizaci populace v rdmci inosnosti
prostfedi a odstraiovani nevhodnych jedinct (Pucek et al., 2004; Krasinska,
Krasinski, 2007). Pti odstraiiovani z chovu je nezbytné se zamétit na vyber pozdné
narozenych telat a jejich matky, s vyjimkou prvorodi¢ek a také jedince ve Spatném

zdravotnim stavu (Cabon-Raczynska, 1983).

1.3. Historie zachrany zubra evropského

V pleistocénu se zubr vyskytoval na vétsin¢ Euroasie (Flerov, 1979). Jako druh byl
zubr evropsky, také nazyvany litevsky zubr (Calkin, 1951), témét Gplné vyhuben
na pocatku stoleti (Flerov, 1979).

Ptirozena populace se v Bélovézském pralese vyskytovala az do poc¢atku 20. stoleti
(Cabon-Raczynska, 1983). Posledni volné€ zijici zubr zde byl zastielen pytlakem
v roce 1919 (Krasinska, Krasinski, 2007). V této dobé¢ se tedy zubti chovali pouze
v nékolika evropskych zoologickych parcich (Marozas et al. 2019). Projekt
zachrany zubra evropského byl zapocat deset let po jeho vyhynuti ve volné piirodé
v roce 1929 (Krasinska, Krasinski, 2013). V roce 1952 byl zubr reintrodukovan do
polské casti Belovézského pralesa (Krasinska, Krasinski, 2007). Koordinovany
projekt reintrodukce zubra do volnych chovii v péti zemich Evropy (Polska,
Slovenska, Ukrajiny, Rumunska a Madarska) byl zahajen az v 90. letech
(Perzanowski, Olech, 2013).
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Zubfi evropsti byli rozdéleni na dvé genetické linie: nizinna (lowland bialowieza -
LB) a nizinno-kavkazska (lowland cacasus - LC). Linie LB byla zalozena ze sedmi
kust (Slatis, 1960), linie LC pochazi z 11 kusti zubrt linie LB a jednoho samce
linie LC (Pucek et al., 2004). Chov dvou odd¢lenych fad byl prioritou evropské
strategie zachrany zubra (Pucek et al., 2004). Vyssi geneticky potencial linie LC se
plemenitby (26 %) oproti fadé LB (50 %). U linie LC je prokazana inbredni deprese
s priznaky ovliviujici reprodukci a zdravotni stav (Olech, 2003). Relativné vyssi
zdatnost linie LB se jevi jako ucinek nahodné¢ vybranych vysoce kvalitnich genomu
ze sedmi zakladatelt (Tokarska et al., 2015). Snizenou kondici linie LC Ize vysvétlit
jako vysledek nevyhod genetického vybaveni zdédéného od jednoho nebo vice
jedinct nizinného ptivodu nebo to muze byt ucinek deprese outbreedingu mezi

nizinnymi jedinci a bykem LC (Tokarska et al., 2015).

Vzhledem Kk historii jejich vyhynuti ve volné pifirodé¢ a naslednym genetickym
problémiim celi zubfti vazné hrozbé izolace a malé genetické variace (Pucek et al.,

2004; Pertoldi et al., 2009; Tokarska et al., 2009, 2011).

Az do této doby (2015) je demograficky stav fady LB uspokojivy (Tokarska et al.,
2015). Podle posledniho vydani plemenné knihy European bison pedigree book
(Raczynski, 2019) zije na celém svéte 8 461 zubrt evropskych, z toho 6 345 kusi
v linii LB. Vétsina jedinct linie LB se vyskytuje v Polsku a Bélorusku ve volnych
chovech, pouze cast této linie je chovdna v uzavienych chovech v Dansku,
Nizozemi a Némecku. V Ceské republice je fada LB chovana v polodivokych

chovech v Milovicich a v obote Zidlov.

1.4. Chovy v Evropé a v Ceské republice

V Evropé€ se ke konci roku 2019 vyskytovalo v uzavienych chovech (zoologické
zahrady, maloplosné chovy do 50 ha) 1 738 ks, v chovech polodivokych (obory nad
50 ha) 479 ks a ve volnosti zilo k tomuto datu 6 244 ks. Zubii ve volné piirode ziji
v mnoha statech Evropy. Jedna se pfedevsim o Polsko, Bélorusko, Rusko a dalsi
pobaltské staty. Za zminku stoji 1 volné€ zijici populace zubra v Narodnim parku

Poloniny na pomezi Slovenska, Polska a Ukrajiny (Raczynski, 2019). Polodivoké
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chovy zubrt se zavadéji 1 v Némecku, Nizozemsku, Rumunsku. Ptipravuji se také

reintrodukéni projekty v Srbsku (Dostél et al., 2012).

V Ceské republice je v soutasné dob& zubr evropsky chovan v 5 zoologickych
zahradach (Chomutov, Plzen, Praha, Tabor a Olomouc), jednom uzavieném chovu
o vyméie 35 ha (Prachatice) a dvou polodivokych chovech v Milovicich a obote
Zidlov. Celkovy podet zubrt, chovanych v CR k 31. 12. 2019 byl 126 kust
(Raczynski, 2019). Z divodu nezatazeni zubra evropského mezi zvéer, nelze
Vv soucasnych legislativnich podminkach reintrodukovat tento druh do dalsich
volnych honiteb v Ceské republice (zakon 449/2001 Sb., 2001).

Garantem chovu zubra evropského v Ceské republice je Spolek chovatelti zubra
evropského (SCHEZ), ktery vznikl v roce 2010. Jeho tkolem je sdruzit vSechny
chovatele v Ceské republice, zajistit pro zubra pravni prostor v deské legislativé,
obnovit ditvéru svétovych ochranéiskych organizaci v ¢eské chovatele a zajistovat
komunikaci s celosvétovym garantem chovu zubra European Bison Conservation
Center v Polsku (EBCC). Spolek se stal ihned po svém zalozeni c¢lenem
mezinarodnich organizaci EBFS (European Bison Friends Society), EBCC a EBAC
(European Bison Advisory Center) (Dostal et al., 2012). Na zakladé rozhodnuti
Ministerstva Zivotniho prostiedi Ceské republiky také EBCC, prostiednictvim
kontaktni osoby SCHEZ, povoluje odchyt, popiipadé i odstiel jedinct, ktefi jsou
agresivni nebo nejsou v zajmu zachovani genetické diverzity vhodni pro dalsi chov

(MZP, 2016).
1.5. Reintrodukce

Reintrodukce jsou dilleZitym ndstrojem pro obnoveni nebo posileni plivodnich
populaci ohrozenych druhii a pro obnoveni ekosystémi. Predikovat, jak bude
reintrodukce Uspé&sna, je viak obtizné. Casto pii nich chybi dikladné posouzeni
dostupnosti a propojeni stanovist’ (Ziotkowska et al., 2016). Navrh a realizace
projektu vyZaduje zvazeni fady biologickych (napf. populacni dynamika, genetika),
ekologickych (napf. mezidruhové interakce), socidlné¢ ekonomickych (napf.
konflikty s obyvateli) a finan¢nich aspekti (napi. nakladd na projekt) (Seddon et al.
2007). Velmi casto se reintrodukované populace nechovaji podle predstav. Mista

vypusténi mohou byt rychle opusténa a populace se muze pfesunout do jinych
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lokalit (Gardner, Gustafson, 2004). To muze vést k neuspéchu reintrodukce, i kdyz

se lokality pfed vypusténim zdaly jako vhodné (Ziotkowska et al., 2016).

Vzhledem k tomu, Ze malé populace jsou nachylné k vyhynuti a piibuzenské
plemenitb¢, by mél byt primarnim cilem reintrodukce co nejvyssi pocatecni nartst
pocetniho stavu (Komers, Curman, 2000). Uspé&snost reintrodukce se zvysuje
kvalitou stanovisté (Grith et al., 1989; Wolf et al., 1996).

Faktory, které se v programech reintrodukce berou v uvahu, jsou predevsim
vhodnost prostiedi, chovani zvitat, cilovy stav, mezidruhova konkurence, predace,
genetika a finan¢ni naro¢nost (Viggers et al., 1993). Dillezitou roli vSak také hraji
nemoci a paraziti (Daszak et al., 2000; Viggers et al, 1993). Je tomu proto, ze
snizena expozice vuc¢i piirodnim antigenim a ztrdta imunogenetickych variaci
béhem chovu v zajeti mlze zvysit vnimavost vi¢i nemocim a parazitim
vyskytujicim se bézn€ ve volném prostiedi a tim snizit pravdépodobnost tspesné
reintrodukce (Mathews et al., 2006; Viggers et al., 1993). Vypousténi do volné
ptirody pravdépodobné zubry chované v zajeti stresuje, coz muze také zvysit

nachylnost k infekcim (Dickens et al., 2010).

Zubr evropsky je vniman jako vlajkovy druh reintrodukce do prostiedi ptivodniho
piirozeného vyskytu (Lord et al., 2020). V soucasné dobé je chovan na méné nez
1% vyméry jeho puvodniho historickéko arealu. Minimalni zivotaschopna
populace zubra se odhaduje na 1 000 kust (Kuemmerle et al., 2011a). Horni hranice
nadmoftské vysky je u zubra stanovena na 2 100 m n. m. (Olech, 2008). N¢kolik
studii ukazalo, ze zubfi ziidka vyuzivaji stanovisté s nadmoiskou vysku vyssi nez

1 000 m n. m. (Perzanowski et al., 2008; Deju, 2011; Wotoszyn-Gateza, 2016).

1.6. Socialni struktura

Zivot ve skupinach nejenZe snizuje riziko predace (Pays et al., 2012), ale umoziiuje
také vymeénovat si informace o zdrojich potravy a jejich umisténi (Couzin, Krause,
2003). Nevyhodami tohoto zptisobu zivota je vétsi konkurence v piijmu potravy
(Jakob, 2004) a reproduk¢énim procesu (Boyko et al., 2004), vétsi riziko pienosu
patogenti (Thompson, Lendrem, 1985) a vyssi vnitrodruhové agresivita (Hoogland,

1979).
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Zubr evropsky je socialni druh, zijici ve skupinach, které se 1isi velikosti a slozenim
Vv pribéhu jednotlivych obdobi, tj. dynamikou Stépeni a fuze (Krasinski, 1978;
Krasinska et al., 2000). Zakladni jednotkou je stddo o primérném poctu 20 jedinct
(Krasinski, 1967; Ramos et al., 2019). Do této skupiny patii kravy s telaty,
dospivajici jedinci obou pohlavi ve véku do tii let a ptilezitostné dospéli byeci,
zejména v obdobi fije (Krasinski, 1967). Mimo obdobi fije maji starsi byci (4-6 let)
tendenci vytvaret skupiny 2—10 jedincti, zatimco star$i byci (> 6 let) se stavaji
samotari (Krasinski et al., 1994; Ramos et al., 2015). Schneider et al. (2013) uvadi,
ze dospéli samci se toulaji mimo dobu fije vétSinou ve skupinach 2—8 jedinct (59 %
pozorovani), zatimco samice s mlad’aty a dospivajicimi jedinci tvofi smiSena stada

V poctu az 30 jedinct.

McHugh (1958) zjistil, Ze u bizona amerického neexistuje zadny vylu¢ny vidce
stada, ale Ze nckteré dospélé kravy, které jsou soucasti mensiho okruhu hlavnich
samic, ¢ast&ji iniciui pohyb stada a v této Cinnosti se stéidaji. V souladu s timto
zjisténim je mozné piedpokladat, ze funkce vedouci samice stada se sdili také u
zubra evropského (Ramos et al., 2015). Pozice jednotlivct v ramci pohybu stada
maji svoji specifickou organizaci, pficemz telata se Casto nachazeji uprostied
skupiny (Sueur, Petit, 2008). Toto chovani je povazovano za ucinnou strategii
ochrany telat pfed predatory, protoZe jedinci vpfedu nebo na okraji stdda jsou

nejvice vystaveni nebezpeci (Bumann et al., 1997).

Nekteti jedinci funguji jako tmel mezi ostatnimi ¢leny stada a jsou tedy ustiednim
bodem stability skupiny. Jejich odstranéni (odstfel, odchyt, ihyn) miize narusit
socialni vazby a vyvolat nartst agresivniho chovani (Coleing, 2009; Formicaet al.,
2012). Pochopeni podstaty a sily socidlnich vazeb umoznuje identifikovat ustiedni
jednotlivce, ktefi jsou nejvlivngjsimi ¢leny stada (Colein, 2009). Tito jedinci maji
nejvetsi vliv na socidlni strukturu, a proto maji i pozitivni dopad na reprodukéni

uspéch (Colein, 2009; Sueur, Pelé, 2015).

Z hlediska mezidruhovych vztahti se zubr, pfedevsim béhem zimniho obdobi,
dostava do kontaktu s ostatnimi chovanymi druhy zvéfe. Ve vétSing€ piripada tyto

druhy zubrovi bezkonfliktné ustoupi. Pouze tlupy prasete divokého (Sus scrofa)
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byly v nékolika ptipadech pozorovany, jak prochazi mezi lezicimi zubry, aniz by to

vyvolalo néjaky naznak antagonismu ze strany zubra (Cabon- Raczynska, 1983).

1.7. Prostorova preference

Chovani a populacni dynamika velkych bylozravell jsou vyjadfovany
diferencidlnim vybérem stanovist’ (Rosenweig, 1981). Zalezi zde na kompromisech
mezi pastevnimi pfilezitostmi s vysokou dostupnosti potravy, ale Spatnym
ochrannym krytem a stanovisti s dobrym ochrannym krytem, ale nizkou nabidkou

krmiva, dulezita je i tepelna expozice (Mysterud, Ims, 1998).

U ptezvykavcl se cirkadialni® rytmus vyznacuje dlouhym cyklem p¥ijmu potravy,
po kterém nasleduje dlouhy cyklus ptezvykovani a odpocinku (Hofmann, 1989).
To znamen4, Ze vybér mista s vhodnymi mikrohabitaty? pro odpocinek jsou zasadni
pro ekofyzické a behavioralni pozadavky zvifete (Schneider et al., 2013).
Ekologické naroky zubra evropského a bizona amerického (Bison bison) se

pomérné shoduji (Baskin, 1979).

Vyzkum vybéru stanovist' zubra evropského za rGznych podminek poskytuje
dalezité informace pro management tohoto ohrozeného druhu (Newmar, 1996;
Pucek, 2004). Budoucnost druhti, které jsou ohrozeni chorobami, predatory,
civiliza¢nim tlakem, ztratou biotopi a jsou vytlateni do méné vhodnych biotopt,

ptredstavuje realné riziko pro jejich preziti (Caughley, 1994).

Zubr evropsky vykazuje charakteristické preference mikrohabitatu spojeného
s odpocinkem. Vyuzivda k nému mista s nizkou viditelnosti, relativné vysokou
hustotou porostu a malym mnoZstvim hematofagniho hmyzu (Schneider et al.,
2013). Vybeér téchto stanovist’ ovliviiuje mikroklima, riziko predace, mnozstvi a

kvalita potravy a hloubka a struktura sné¢hu (Mysterud, Ostbye, 1999).

Plumb et al. (2009), Bleier et al. (2012), Hofman-Kaminska, Kowalczyk (2012)
uvadéji, ze zubr evropsky je druh preferujici lesni prostiedi (lesni specialista).

Panuje vSak nézor, ze tento nejvétsi evropsky suchozemsky savec je ptikladem

! Cirkadianni rytmus je biologicky rytmus s periodou o délce 20-28 hodin. Cirkadianni rytmus je jeden z
biorytm, tedy kolisani aktivity a bdélosti nejc¢astéji s denni, mési¢ni nebo ro¢ni periodou.
2 Mikrohabitat — stanovi§té s malym prostorovym rozsitenim
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uprchlického druhu, ktery byl kvali kombinaci zaristdni otevienych ploch po
poslednim postglacidlnim obdobi a rostoucim lidskym tlakem donucen se
presunout do lesa (Cromssigt et al., 2012; Kerley et al., 2012). Tento proces byl
posilen aktivnim managementem c¢lovéka ve snaze vytvoftit ze zubra ,,lesni druh®
(Kerley et al., 2012). Husty kryt zvySuje toleranci divoké zvéte k navstévnikim lesa
a lesnickému provozu (Czech, 1991; Taylor, Knight, 2003). Zubr preferuje oblasti
s nizkou ptitomnosti lidi (Kuemmerle et al., 2010). Je tady pravdépodobné, ze
historické spojeni zubra s lesnimi stanovisti odrazi klasické chovani (Caughley,
1994), které se vyhyba hrozbam, a neni zptisobeno preferenci biotopii. VétSina
populaci zubrtt v Evropé je sice chovana v oblastech s vysokym zastoupenim lest,
ale piivod druhu, jeho morfologicka stavba, potravni ndroky a vzorce preference
stanoviSt’ naznacuji adaptaci na rozvolnéné porosty nebo oteviené plochy (Kerley
et al., 2012). Také travici systém zubra evropského naznacuje jeho adaptaci na

pastvu (Hofmann, 1989).

V Litvé, ktera se do reintrodukce zubrl zapojila v roce 1969, bylo prokazano, ze i
prestoze mé zubr k dispozici velky komplex lesa, travi vétSinu svého Casu na
otevienych plochach a v rozvolnénych lesnich porostech (Balciauskas, 1999).
Mnoho autori poukazuje na dulezitost luk, lesnich svétlin a volnych ploch na
ekologii zubrl a popisuji sezénni zmény v obyvanych biotopech (Kartsov, 1903;
Kulagin, 1919; Koroc¢kina, 1973; Balc¢iauskas, 1999). V pln¢ zapojenych lesnich
porostech preferuje listnaté nebo smiSené lesy, pokud mu to prostredi dovoli,

vyhyba se jehli¢natym a mladym porostiim (Marozas et al. 2019).

Zubr evropsky v Bélovézském pralese prokazuje zvysujici se vyuzivani otevienych
ploch mimo les. Toto je pravdépodobné zptisobeno rostouci populaci tohoto druhu,
coz vede k vétSim tlaklim na oteviené plochy, kde jsou péstovany atraktivni plodiny
(Kowalczyk et al., 2013). Rozsifeni prostorovych preferenci na oteviené plochy je
pozorovano u 70 % voln¢ zijicich zubrt (Kerley et al., 2012). V zimnim obdobi je
zde tedy predkladano seno na trvalych krmnych mistech, aby byly pokryty jejich
potravni naroky, snizily se potencionélni S§kody na zemé&délskych plodinach a také
se snizila mira migrace z lesa (Krasinski, 1978; Krasinski, Krasinska, 2007; Kozlo,
Bunevich, 2009). Pfikrmovani na okrajich lesa bylo mnohem mén¢ intenzivné;jsi

nez v centralni Casti, ale ani to Upln€ nezabranilo expanzi zubri na volné plochy,
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které nabizely atraktivni potravu v zimnim obdobi (Hofman-Kaminska,
Kowalczyk, 2012).

Pravdépodobné vysoka poptavka po Cerstvych picninach 30-45 kg za den (Kalugin,
1968; Gebczynska, Krasnska, 1972; Krasinska, Krasinski, 2007) ovlivituje
kompromis mezi shanénim potravy na volnych plochach a odpocinkem na krytych
mistech, kde roste omezené mnozstvi bylin (Gebczynska et al., 1991; Kowalczyk

etal., 2011).

U ostatnich velkych bylozravel je vybér mista ziskavani potravy a kryciho
mikrohabitatu Casto specificky podle pohlavi (Mysterud, Ostbye, 1999), pfi¢emz
samice vybiraji stanovis$té vhodna pro pteziti potomk, kterd se vyznacuji nizkou
aktivitou predatorti a dobrym pfistupem k potravnim zdrojum (King, Smith, 1980;
Main et al., 1996; Main, Coblentz, 1996). Pravdépodobné vzhledem k nizkému
riziku predace se u zubri neprojevuji odlisnosti v preferenci mikrohabitatu mezi
pohlavimi (Krasinska, Krasinski, 2007). Pouze Daleszyk et al. (2007) popsali
rozdily mezi pohlavimi ve vyuzivani stanovist, kdy se samci vyhybali jehli¢natym
porostim. Obecné plati, Ze zubfi samec je méné citlivy k ruseni nez kravy s telaty

(Krasinska, Krasinski, 2007).

Vyuzivani zemédélskych ploch namisto zimnich krmnych mist v lese miiZe byt také
strategii, ktera zabrani UCinklim zimni agregace, jako je riziko pfenosu chorob a

parazitu (Wolk, Krasinska, 2004; Radwan et al., 2010; Pyziel et al., 2011).

Nebyl prokazan vliv poméru pohlavi na pocet zubri, kteti se pohybuji mimo les,
ale pfimym pozorovanim bylo pohlavi zubri, ktefi se na volnych plochéach
objevovali, ureno ve prospéch samcii (Hayward et al., 2011). To naznacuje vetsi
prostorovou konkurenci mezi jedinci samciho pohlavi (Handley, Perrin, 2007,
Pérez-Gonzales, Carranza, 2009). Bylo zjiSténo, Ze dlouhotrvajici sné¢hova

pokryvka a nizké teploty vyrazné omezuji mobilitu zubrti (Krasinska et al., 2000).

Oblasti ur¢ené pro introdukci zubra by mély zahrnovat jak lesni, tak 1 oteviena
stanoviSté a mély by byt dostatecné veliké, aby podporovaly Zivotaschopnou

populaci (Kowalczyk, 2013). Rozsiteni populace zubra je dlouhodoby proces, ktery
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je ovlivnén riznymi faktory, jako je rust populace, pfitomnost a intenzita pfirozené

potravy, pfikrmovani a struktura stanovist' (Reynolds, 1998).

1.8. Rytmus denni aktivity

V obdobi bez sn¢hu zubr stravi 50,4 % dne ptijmem potravy, 31,9 % odpocinkem,
vcetné piezvykovani a 7,7 % aktivitou bez ptijmu potravy (Cabon-Raczynska et al.,
1987). V zimnim obdobi stravi 60 % dne odpoc¢inkem, 30 % piijmem potravy a 10
% aktivitou bez ptijmu potravy (napf. chiize) (Cabon-Raczynska et al., 1983). Podil
denni aktivity urené pro pfijem potravy se mimo jiné li§i podle pocasi. Horké
pocasi mulze piedstavovat prodlouzeni odpocinku na ukor pastvy (Cabon-
Raczynska et al., 1987). Tato pozorovani potvrdili Korockina (1972) u zubra
evropského a Herrig, Haugen (1976) u bizona amerického. Rytmus denni aktivity
je typicky pro prezvykavce, ve kterych se stiidaji faze krmeni s fazemi odpocinku
(Brink, 1980). Vsechny faze rytmu denni aktivity jsou velmi synchronizované, coz
znamena ze, skupina je vysoce konsolidovana strukturni jednotka populace (Cabon-
Raczynska et al., 1987). Celé stddo se zalina past nebo odpocivat soucasné
v rozmezi 1015 minut (Cabon-Raczynska et al, 1983). Ve stadé deviti kust zubra
evropského v prazské zoo vykazovala zvifata uplnou shodu v rytmu cinnosti

v ramci stada (Vajner, 1980).

vvvvvv

navstévy napajedel, jako je tomu u bizona amerického, ktery navstévuje napajedla
alespont jednou denné¢ (McHugh, 1958; Herring, Haugen, 1970). Tyto rozdily
mohou vyplyvat z rozdilt v obsahu vody v potravé (Cabon-Raczynska et al., 1987).
V zim¢ zubfi ptijimaji vodu a lizou snih (Karcov, 1903; Kulagin, 1919), stejné jako

bizon americky (McHugh, 1958).

Zubr evropsky odpociva bud’ vestoje nebo vleze. Nej€asteji lezi na hrudni kosti,
mén¢ Casto na boku. Spanek se zavienyma ocima je ziidka pozorovan béhem dne,
a to prevazné u dospélych krav a mladych jedinct. Spanek trva 5-20 minut (Cabon-

Raczynski, 1983).
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1.9. Potravni strategie

Populace sudokopytnikii v celé Evropé v poslednich desetiletich silné roste.
Soucasné s timto nariistem se objevuji obavy z dopadu kopytnikii na lesni
ekosystémy (Gill, 1990; Gordon et al., 2004; Milner at al., 2006; Kuijper et al.,
2009). Pricinou tohoto narlstu jsou rizné faktory, véetné¢ mirnych zim (Mysterud
et al.,, 2001). Objevuje se stale vice obav ohledn¢ ekologickych dopadl téchto
rostoucich populaci sudokopytnikii, véetné jejich vlivu na lesnické hospodaieni
(Fuller, Gill, 2001; Cote’et al., 2004; Gordon et al., 2004), coz vede ke snaze o
siln€jsi kontrolu populace (Cote et al., 2004; Gordon et al., 2004). Proto je dulezité,
aby tato opatieni byla zalozena na dikladném porozuméni biologii kopytnikl
(Clutton-Brock, Albon, 1992). Zejména pohled na chovani téchto zvitat pfi shanéni
potravy je zasadni pro pfedvidani toho, jak a kde ovlivni pfirodni a zejména lesni
ekosystémy. Kopytnici zakladaji sva potravni rozhodnuti na vybéru potravy, ktera
povede K ziskani nejvyssi miry bilkovin a energie (Langvatn, Hanley, 1993;
Wilmshurt, Fryxel, 1995). Stromy a kete, tvoii dilezitou soucést potravy vétSiny
evropskych kopytniki obyvajicich lesy (Dziegiotowski, 1967; Morow, 1976;
Gebczynska, 1980; Gebczynska et al., 1991).

Diky uvoliovani lesnich porostii miize zplisob a intenzita tézby reagovat na potieby
kopytniki a predchéazet tim Skodam na nich (Bobek et al., 1984; Reimoser, Gossow,
1996). Proto je velmi dulezité prozkoumat, zda kopytnici skutecné preferuji
pfirozenou biomasu v prosvétlenych porostech. Tyto porosty ptirozené obsahuji
Vy$§i mnozstvi zmlazujicich se dievin a jejich druhové slozeni se lisi od plné
zapojenych porostll (Runkle, 1981; Bobiec, 2007). Celkova navstévnost v ramci
velkych lesnich celkil byla v rozvolnénych porostech témét dvakrat vyssi nez v plné
zapojeném lese (Kuiper et al., 2009). MnoZstvi dfevin (stromy a kefe)
konzumované zubry se zvysilo se sniZenim pfistupu k ptikrmovéani objemovymi
Krmivy v rozmezi od 16 % u intenzivng pfikrmovanych kusti na 65 % u zubrt, ktefi
nebyli pfikrmovani. A naopak mnozstvi bylinné potravy se snizilo z82 % u
intenzivné piikrmovanych kusi na 32 % u jedinch, kteti pfikrmovéni nebyli

(Kovalczyk et al., 2011).
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Zubr evropsky je spise spasa¢ nez okusova¢ (Hofmann, 1989; Gebczynska et al.,
1991) proto je predpoklad, ze bude preferovat vyssi dostupnosti potencidlné
kvalitnich trav a bylin vyskytujicich se v rozvolnénych porostech (Modry et al.,
2004).

Ptirozena potrava zubra se sklada ze tii hlavnich slozek: bylinné vegetace (pastva),
vetvi a listh (okus) a kliry stromil (loupani). Pastva je pievladajici zpisob piijmu
potravy (Wroblewski, 1927; Borowski, Kossak, 1972; Koroc¢kina, 1972). Okus byl
pozorovan pievazng v cervnu a ¢ervenci, tj. obdobi nejvyssi nutricni hodnoty vétvi
a listh (Drozdz, 1979). Loupani v obdobi bez snéhové pokryvky je sezénni a
probiha vétSinou v dubnu, kdy jesté neni narostlé bylinné patro. V zimnim obdobi

zubr nejcastéji loupe pii oblevé (Cabon-Raczynska et al., 1983).

U zubri ptevlada preference rozvolnénych porostt s bylinnou vegetaci (Kuiper et
al., 2009). Rozvolnéné porosty nabizeji ptiznivé podminky pro pifirozené zmlazeni
s vysokou druhovou rozmanitosti a pocetnosti (Runkle, 1981; Wright et al., 2003;
Bobiec, 2007), ktera v kombinaci s vysokou mirou rdstu zvySuje dostupnost
potravy pro bylozravce. Chemické slozeni rostlin je ovlivilovdno trovni
dopadajiciho svétla. Dieviny rostouci za plného svétla mivaji zvySené poméry
uhliku a dusiku, coz snizuje nutri¢ni kvalitu (Molvar et al., 1993; Hartley et al.,
1997). Spésaci tedy preferuji velké mnozstvi biomasy, zatimco okusovaci by méli
vyhledavat rostliny s vy$§i nutricni hodnotou v zapojeném lese (Kuiper et al.,
2009). To je v souladu s Edenius (1993) a Hartley at al. (1997), ktefi navrhli, aby
okusové dfeviny a bylinné patro bylo péstovano spiSe v mirné rozvolnénych
porostech nez v porostech s vysokou trovni dopadajiciho svétla. Zubr evropsky
v piipadé konzumace dievin preferuje habr obecny (Carpinus betulus) a lisku
obecnou (Corylus avellana) (Bernadski et al., 1998; Kuiper et al., 2010). Tyto
dieviny jsou odolné vici okusu a velmi dobie regeneruji (Croxton et al., 2004;
Kuiper et al., 2010).

Siroké druhové sloZeni potravy ukazuje schopnost zubra pfizplisobit se novym
stanoviStim. Mezi nejcastéji konzumované rostlinné taxony v lesnim prostiedi

uzavieného chovu v danském Bornholmu patfil ostruzinik malinik (Rubus idaeus).
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To naznacuje, Ze pastva zubra mtize v del§im ¢asovém horizontu piispét k omezeni

dominance kefového patra a vysokych trav (Hartvig et al., 2020).

Mnoho studii (Koroc¢kina, 1969; Borowski, Kossak, 1972; Cabon-Raczynska et al.,
1987; Gebczynska et al., 1991) prokéazalo, ze dievni materidl hraje u zubrl

podruznou roli v ptfijmu potravy v kazdém rocnim obdobi.

1.10. Predac¢ni tlak

U savcu preziti a vyvoj potomktll zavisi do zna¢né miry na matetskych vztazich.
Kopytnici jsou druh, u kterého jsou narozena mlad’ata dobie vyvinuta a schopna se
pohybovat brzy po narozeni (Altmann, 1974). V této skuping savct se rozliSuji dvé
hlavni kategorie vztahii mezi matkou a mladétem v taktice vyhybani se predatoriim
— skryti a nasledovani (Fischer et al., 2002). Hlavnim rozdilem v chovani je stupen
asociace mezi matkou a mladétem béhem prvnich dnt Zivota (Oftedal, 1985). U
zubra evropského se Cerstvé narozené tele v separaci od ostatnich ¢lent skupiny
nauc¢i vuni a hlasu matky, aniz by je vyrusovali dalsi ¢lenové skupiny (Egerton,
1962). Matky Cerstvé narozenych telat jsou nejvice agresivni, takze jejich taktikou
proti predatorim je spiSe obrana nez skryvani. Star$i mlad’ata kopytnikl se stavaji
rychlymi, agilnimi a rozvijeji dostate¢nou vydrz, aby vyrazn¢ zvysila Sance na uték
pred predatorem a nemusela se spoléhat na obranu ze strany matky (Geist, 1971;

Estes, Estes, 1979; Green, 1992).

Piedchédzeni utokli predatorem je hlavnim faktorem, ovliviujicim vyvoj vztaht
mezi matkou a mladétem. Hypotéza o sdruZovani na otevienych stanovistich, kdy
je mlade aktivné chranéno celym stddem, je velmi zfetelna u kopytnikt (Fischer et
al., 2002). Predace zubrui vlkem obecnym (Canis lupus) v Bélovézském pralese
byla pozorovana jen vyjimeéné (Jedrzejewski et al., 1992; Okarma et al., 1995;
Jedrzejewska, Jedrzejewski, 1998). Také neddvna studie Churski et al. (2021)
ukazala, Ze vliv vlka na slozeni potravy zubra, z divodu ¢astého vyruSovani nema,

na rozdil od jelena evropského (Cervus elaphus), vétsi vyznam.

Dalsi studie poukazuji na Gc¢inek velkého mnoZstvi jedinct ve stad¢ ve vztahu
k zamezeni riziku predace (Creel et al., 2005; Focardi, Pecchioli, 2005; Fortin et
al., 2005; Conrad, Roper, 2007; Isvaran, 2007). Mezi nejvétsi vyhody tohoto
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zpusobu obrany patii efekty fedéni pozornosti a bdé€losti, kdy stddo hlidaji jen
néktefi jedinci, zatimco ostatni se mohou past nebo odpocivat (Bertram, 1978;

Delm, 1990).

1.11. Antropogenni tlak

Velci savei mohou byt zdrojem konfliktii diky ptisobeni Skod v zeméd€lstvi nebo
lesnictvi, mohou také zptsobit zranéni nebo smrt ¢lovéka (Haidt et al., 2018).
V Evropé je mira téchto konfliktd obecné nizkd, dochazi vétSinou ke Skodam na
lesnich a zeméd¢lskych porostech (Treves, Naugton-Treves, 1999). Vzacni savci,
mezi néz patii 1 zubfi, jsou i turisticky zajimavymi objekty (Malo et al., 2011).
Rostouci zajem o setkdni s nimi a nedostatek pronasledovani ze strany ¢lovéka vede
Casto ke ztrate plachosti, kterd mize zvysit riziko jeho napadeni zubry (Whittaker,
Knight, 1998). Reakce zubrl na ¢lovéka do zna¢né miry zavisi na okolnostech
setkani, na reakci vidce a stupni znepokojeni zvifat. Vedouci krava ziejmé
ovlivituje reakci celého stada (Cabon-Raczynska et al., 1987). Zubr evropsky neni
agresivni druh a obvykle pted lidmi prcha. K Gtokiim dochazi pouze pii ptiblizeni
na kratkou vzdalenost a také pti vyrusovani po delsi dobu. VétSina ttokd zubrii ma
podobu kratkého prondsledovéani je zamétena hlavné na ruSitele, ktery ptekona
utekovou vzdalenost (Haidt et al., 2018). Osvéta a informovani lidi, ktefi se
pohybuji v prostiedi, kde se zubfi vyskytuji, pomaha predchazet ruseni zubrt a tim

1 naslednym konfliktim (Haidt et al., 2018).

U velkych savci miZze byt Casté vyruSovani spojené se snizenou kondici
prostiednictvi omezeného ptistupu k preferovanym stanovistim, naruSenou socialni
strukturou, zvySenym napétim a vydaji energie (Breed et al., 2017). Po prekroceni
utékové vzdalenosti obvykle ustupuji (Moen et al., 2012), ve vzacnych ptipadech
je jejich odpovédi obrana nebo utok (Borkowski et al., 2006). Tato vzdélenost se
1181 podle druhu a mize byt ovlivnéna mnoha proménnymi, jako je v€k, pohlavi,
obdobi rozmnozovani, porod, péce o mlade, zdravotni stav zvitat, velikost skupiny,
ro¢ni obdobi, pocatecni vzdalenost vetielce a intenzita ruseni (Tarow, Blumstein,

2007; Stankowich, 2008).
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1.12. Zdravotni rizika

Zvitata chovana v uzavienych chovech jsou casto imunologicky naivni a
nachylnéjsi k patogenim (Kotodziej-Sobocinska et al., 2018). Zdravotni ohroZeni
ptfipada v prvni fadé na pozdé narozena telata, kterd rostou pomaleji a jsou prvni,
ktera jsou napadena invazivnimi parazity. Tito parazité jsou v fadé pfipada pri¢inou

uhynt (Krasinski, 1978).

Introdukce zvifat by mohly piinést nebezpec¢i ve form¢e pfenosu nemoci, zejména
infekci, veetné parazitickych. Tyto infekce potom piedstavuji potencialni nebezpeci
pro populaci piivodni zvéte (Vadlejch et al., 2017). Programy reintrodukce zubra
by tedy mély zvazit i dopad patogent na populaci a zahrnout i kontrolovanou
expozici chovanych zvifat konkrétnim parazitem pied vypusténim (Kotodziej-
Sobocinska et al., 2018). V uzavienych chovech, které se pirevazné vyuzivaji pro
reintrodukcei, jsou zvifata pravidelné¢ odCervovdna a ve vétSin€ piipadi nemaji
predchozi kontakt s patogeny, vyskytujicimi se ve volné piirodé (Viggers et al.,

1993).

Soucasnou populaci zubril tvofi izce ptibuzni jedinci, coZ ma vliv na jejich zdravi
a imunitu. Mezi zdravotni rizika u tohoto druhu patfi virova, bakterialni a
parazitickd onemocnéni (Kita, Anusz, 2006; Krasinska, Krasinski, 2007). U zubra
evropského bylo prokézano 88 druhti paraziti, jako jsou prvoci, roztoci, motolice,

tasemnice, hlisti a rozto¢i (Karbowiak et al., 2014).

Zubr evropsky byl vroce 1998 oznacen jako novy hostitel pro invazivniho
parazitického hlista Aschwortius sidemi (Drozdz et al., 1998). Od té doby se
postupné zvysuje prevalence® tohoto invazivniho parazita u zubra evropského
(Drozdz et al., 2003). V soucasnosti piedstavuje aschwortidoza vazné ohrozeni
zdravi pro populaci zubra evropského (Osinska et al, 2010; Radwan et al., 2010).
Z 88 druhti paraziti prokazanych u zubra evropského je tento hlist sajici krev
nejpatogennéjsi (Drozdz et al., 1998; Karbowiak et al, 2014). Dospélci se nachazeji

v zaludku (slezu) a vajicka vylucuji pomoci vykal. Zubr se tedy infikuje piimo

3 Prevalence, podil poétu jedinct trpicich danou nemoci k poétu vSech jedinct ve sledované populaci. Je

vztazena k ur€itému ¢asovému okamziku (momentu) a obvykle se vyjadtuje v procentech
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pastvou kontaminovanych rostlin (Drozdz et al., 1998). Vysoka uroven infekce
Aschwortius sidemi vede ke zhorSeni parametrti cevenych krvinek, coz mize zubry
oslabit a zvysit jeho citlivost na jiné patogeny (Kotodziej-Sobocinska et al., 2016;

Pyziel et al., 2011; Radwan et al., 2010).)

Aschwortius sidemi je hematofagni* hlist, ktery byl ptivodné popsan u jelena siky
(Cervus nippon hortulum) v oblasti nedaleko Vladivostoku (Schulz, 1933).
Introdukce jelena siky do evropskych zemi piineslo kolonizaci mistnich druha
timto invazivnim parazitem. Jeho vyskyt byl prokédzan ve volné piirod¢ u jelena
evropského (Cervus elaphus), srnce obecného (Capreolous capreolus)
(Demiaszkiewicz et al., 2009), danka evropského (Dama dama) (Kowal et al.,
2012) nebo losa evropského (Alces alces) (Demiaszkiewicz et al., 2013).
Aschwortius sidemi byl do Ceské republiky zavleden jelenem sikou v minulém
stoleti (Kotrld, Kotrly, 1973). Tento parazit byl v Ceské republice naposledy
potvrzen v pozdnich sedmdesatych letech (Kotrla, Kotrly, 1977). Od této doby az
do roku 2017 zde nebyly potvrzeny zadné dalsi nalezy (Vadlejch et al., 2017).

Zubti samci Casto trpi onemocnénim postihujicim jejich reprodukéni organy

znamym jako balanopostitida®, zejména v linii LB (Wolf et al., 2000).

4 Hematofagni paraziti pfenaseji na své hostitele Sirokou §kalu patogenich privodci, ktei mohou vyvolat
nakazy

5 Balanopostitida je zanét zaludu a predkozky penisu. Jeho typickym projevem je bolestivy otok predkozky
a hnisavy vytok z predkozkového vaku.

26



2. Material a metody

2.1. Obora Zidlov

Vsechny vyzkumy byly provedeny v oboie Zidlov a okolni honitbé Ralsko. Obora
Zidlov patii se svymi 3 780 ha mezi nejvétsi oborni chovy ve stiedni Evropé.
Nachazi se v severni &asti Ceské republiky (50°36°33.258“N, 14°50°33,421“E).
Vlastnikem obory a ptilehlé honitby Ralsko o vyméie 21 464 ha jsou Vojenské lesy
a statky CR, s. p., divize Mimof. Obora vznikla v roce 2000 na Gizemi byvalé
tankové stielnice. Centralni ¢ast tvoii oteviend travni a kefova spolecenstva rannich
sukcesnich stadii, vzniklych poc¢atkem devadesatych let. Prstenec kolem byvalych
stielnic tvofi lesni komplex s prevahou borovych a smrkovych porostl. V obote se
vyskytuji zeméd¢€lsky obhospodafované pastviny, které jsou pravidelné
obnovovany. Obora je hojn¢ vyuzivana turisty. Hlavni zvéfi je zde jelen lesni
V normovaném poctu 850 kust a muflon v poctu 150 kusti. Ze sparkaté zvéie se zde
dale vyskytuje prase divoké, srnec obecny a dan¢k evropsky. Od roku 2013 byl
v prilehlé honitbé Ralsko poprvé pozorovan vyskyt vlka obecného. Od té doby se
zde vlk pravidelnd rozmnoZzuje. Vyskyt tohoto predatora v oboie Zidlov byl
pravidelné pozorovan az do roku 2018, kdy bylo celé oploceni zajisténo upravou

proti jeho prinikiim.
2.2. Zubr evropsky

Zubii stado ve slozeni &tyfi kravy a jeden byk bylo dovezeno do obory Zidlov
15. ledna 2011. Samice pochazely z Bélovézského narodniho parku a byly ziskany
odchytem zvolné piirody. Samec byl dovezen z generacniho chovu
z Kampinovského narodniho parku. Zubfi byli po odchytu umisténi na dva mésice
do karantény v Polsku. Nevykazovali Zadné ptiznaky klinickych chorob a byli
vySetfeni na bruceldzu, tuberkulozu, leukemii a nemoc modrého jazyka. V roce
2017 bylo dovezeno dalsich 5 kust na oziveni chovu. K 31. 12. 2019 bylo v obote
Zidlov chovano 34 kust. Kravy s telaty, dospivajicimi jedinci a hlavnim bykem
stale tvofi jednu skupinu, kterou vede nejstarsi samice. Byci starsi tii let se pohybuji

samostatné nebo v malych skupinach.
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2.3. Sledovani aktivity stada

GPS obojkem (VECTRONIC Aerospace GmbH; typ Plus 5D) byla oznacena hlavni
krava, kterda zpravidla urcuje a ftidi aktivitu stada. Tento obojek dovoluje
zaznamenat az 50 000 pozic, jeho hmotnost je 1 130 gramii. Data byla pomoci GSM
modulu pfenasena na server zver.gris.cz, kde byla zalohovana (Jarolimek et al.,
2012; Jarolimek et al., 2014)). Pohyb byl sledovan v letech 2014 az 2018. Ze
ziskanych dat byla vyfazena ta, kterd méla hodnotu DOP (Dilution of Precicion)
vetsi nez 6 a nebyla validni. Nepouzivat GPS pozice s hodnotou vyssi nez 6
doporucuje vétSina literarnich zdrojii publikovanych na toto téma (Lewis et al.,
2007; Frair et al., 2010). Zaznamova frekvence byla 30 minut. V analyzach byla
pouzita pouza data s timto intervalem. Data s intervalem vét$im byla odstranéna,
aby byla zachovana jejich homogenita. Vzdalenosti totiZ v takovychto ptipadech

mohou byt zkresleny.

2.4. Sledovani parazitologického zatiZeni

V zajmu parazitologického prizkumu byly abomasum a dvanactnik zpracovany
standardnimi parazitologickymi technikami. Vzorky byly odebrany ze Cctyf
ulovenych kust. Jednalo se o jednoho tfiletého zubiiho samce, jednu samici ve véku
6 let a dalsi dva vzorky pochézely ze dvou lani jelena lesniho. Pro kontrolu byly
odebrany také vzorky trusu z koneéniku. Obsah organt byl spojen se sliznicemi a
proSel pfislusnym sitem. Ziskané nematody byly uchovavany v 70% ethanolu a
nasledné studovany za pouziti mikroskopu. Bylo vybrano deset morfologicky
identifikovanych dospélych nematodu a tyto byly jednotlivé identifikovany pomoci

molekularnich technik.
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3. Vystupy vyzkumu ve formé ¢lankii

3.1. Daily aktivity rhythm and habitat use of the semi-free European

bison herd during the growing season

Clanek byl napsan autory Jaroslav Cerveny, Milo§ Jezek, Michaela Hola, Miloslav
Zikmund, Tomas Kusta, Vladimir Hanzal, Rudolf Kropil a vydan v roce 2014 v
Lesnicky Casopis Forestry Journal 60199-204

Abstrakt

Zubr evropsky (Bison bonasus) vyhynul ve volné pfirodé na zacatku 20. stoleti.
Nasledné byl ze zajeti reintrodukovan do nékolika oblasti sttedni Evropy a od té
doby jeho pocetnost roste. Jeho soucasny vyskyt je vSak rozdélen pouze do mensich
izolovanych populaci, jejichz dalsi rozvoj je podminén vytvorenim konceptu
vzajemného propojeni téchto populaci. Pro vytvoreni a realizaci tohoto konceptu je
kladen diraz na znalost prostorové aktivity zubra a jeho preference prostredi. Tyto
znalosti budou dulezité predevsim v oblastech dalSich zamyslenych reintrodukei v
uzemich poznamenanych a intenzivné vyuZzivanych lidskou Cinnosti. Studie se
zabyva celodenni aktivitou a vyuzitim Gzemi reintroduhovaného stdda zubrl v
obote Zidlov ve vegetaénim obdobi (duben az zati 2014). Byla sledovana hlavni
samice, ozna¢ena GPS obojkem s GSM module. Domovsky okrsek stada byl béhem
letniho obdobi 29,5 km? a velikost primémého denniho vyuzivaného uzemi byla
0,5 km?. Zubti v tomto obdobi béhem dne preferovali lesni prostfedi a b&hem noci
naopak oteviené plochy. Zubii stddo nevykazovalo vyrazné preference pro

jednotlivé typy lesnich porosta.

Kli¢ova slova: Bison bonasus, GPS obojek, denni usla vzdalennost, preference

prostredi
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3.2. Health risks associated with wild animal translocation: a case of

the European bison and an alien parasite

Clanek byl napsan autory Jaroslav Vadlejch, Iveta A. Kyrianova, Katefina
Rylkova, Miloslav Zikmund, Iva Langrova a vydan v roce 2017 v Biol Invasions
19:1121-1125

Abstrakt

Reintrodukce druhu mize byt nebezpe¢na ve formé pienosu nemoci, zejména
infekci, které nejsou rozpoznatelné pouhym pozorovanim. Zubr evropsky byl
v Polsku v roce 1998 uznan jako hostitel invazivniho parazitického hlista sajiciho
krev Aschwortius sidemi. Od této doby je u zubrii pozorovan jeho stale Castéjsi
vyskyt. V tomto vyzkumu byl zkouméan obsah slezu a dvanactniku dvou zubrii
evropskych a dvou jelenti evropskych ulovenych v oboie Zidlov. Aschwortius
sidemi byl pomoci morfologickych a molekularnich metod identifikovan u vsech
zkoumanych vzorku. Intenzita infekce byla vyss§i u zubrti nez u jelent. Tyto nalezy
predstavuji prvni objevenou infekci aschwortiozou v Ceské republice od 70. let
minulého stoleti. Vzhledem k tomu, ze typickym hostitelem tohoto hlista je jelen
sika (Cervus nippon), ktery se v oboie Zidlov nikdy nevyskytoval, je zde
piedpoklad, ze Aschwortius sidemi byl do této lokality zavlecen spolu s dovozem
zubrii. Standardnimi veterindrnimi postupy nebyl tento paraziticky hlist u
dovezenych kust diagnostikovan. Da se o¢ekavat, ze se Aschwortius sidemi bude
postupné rozsitovat po uzemi Ceské republiky a kolonizovat dalsi druhy zde se

vyskytujicich ptezvykavci.

Kli¢ova slova: zubr evropsky, Aschwortius sidemi, diagnostika, morfometrie
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3.3. Wolf predation on ungulates and its impact on game management:
case of Ralsko region, Northern Bohemia

Clanek byl napsan autory Jaroslav Cerveny, Miloslav Zikmund, Frantigek Fli¢ek a

byl vydan v roce 2019 v Beitrage zur Jagd- und Wildforschung, B. 44 191-198
Abstrakt

Prvni vyskyt vlka obecného (Canis lupus) byl v regionu Ralsko prokazan v roce
2013. V tomto regionu se nachazeji tii reZijni honitby Vojenskych lest a statka CR,
s. p.: Ralsko (21 464 ha), obora Velky Dub (534 ha) a obora Zidlov (3 794 ha).
V obdobi let 2014-2018 bylo nalezeno 653 kusti kadavert zvére strzenych vikem.
Nejcastéji ulovena zveét byl danék evropsky (35,1 %), nasledovand muflonem (25,1
%), srncem obecnym (21,1 %), jelenem evropskym (10,6 %) a prasetem divokym
(8,01 %). Nebyl zaznamendan ani jeden ptipad predace zubra evropského, dokonce
ani pozdn¢ narozenych telat. Béhem utokt na ostatni zveét nicmén¢ zubfti reagovali
na pritomnost vlki a zménilo se jejich chovani, kdy vyuzivali stanovisté co nejvice
vzdalena mistim, kde vlci lovili. V roce 2018, po zabezpeceni oploceni obou obor

proti pruniku vlku, ustala i predace na zvéti chované v obofte.

Klicova slova: predace vlkem, kopytnici, péce o zveér

31



3.4. Savci (Eulipotyphla, Rodentia, Carnivora, Artiodactyla,
Lagomorpha) severovychodni ¢asti CHKO Kokorinsko-Machiiv kraj

Clanek byl sepsan autory Jaroslav Cerveny, Miloslav Zikmund, Zdengk Vitaéek a

Alena Cervena a vydan v roce 2020 v Bohemia centralis 36, 525-544
Abstrakt

Autofi této publikace podavaji zpravu o vysledcich vyzkumu savcd v CHKO
Kokofinsko-Machiiv kraj, ktery bezprostiedné navazuje na oboru Zidlov. Ve
sledovaném tuzemi bylo zaznamendno celkem 42 druht savct (6 druha
hmyzozravei, 16 druhit hlodavcd, 12 druhd Selem, 7 druhd sudokopytnikii a 1
zajicovec). Celkem bylo odchyceno 149 kusti malych savct do odchytovych pasti.
Dalsi druhy byly zachyceny pomoci fotopasti. Ostatni druhy byly zaznamenany
béhem dennich a no¢nich pozorovani, sledovani stop na sné€hu, sbéru trusu a jedinct
nalezenych v okoli silnic. Jeden druh byl popsdn na tomto uzemi poprvé: Sakal
obecny (Canis aureus) Vyznamnym druhem ovliviujicim hospodafeni v obote
Zidlov je vlk obecny (Canis lupus), jehoz vyskyt v této lokalité byl prokazan jiz

VvV roce 2013, a ma vliv na chovani zubra evropského.

Klic¢ova slova: severni Cechy, hmyzozravec, hlodavec, Selma, sudokopytnik,

zajicovec
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3.5. Habitat selection of semi-free ranging European bison: Do bison

preffered natural open habitats?

Clanek byl napsan autory Miloslav Zikmund, Milo§ Jezek, Vaclav Silovsky a
Jaroslav Cerveny a vydan v roce 2021 v Lesnicky Casopis Forestry Journal

Abstrakt

Zubr evropsky je v soucasné dobé¢ introdukovan do novych oblasti a riznych typia
prostiedi, stadle vSak chybi jednotny nazor na jeho habitatové preference a
jednoznac¢nou identifikaci jeho pfirozeného prostfedi. Zubr je povazovan za druh
preferujici lesni prostfedi. Diivodem vSak muze byt to, Ze byl pfinucen pfesunout
se do lesa kvuli kombinaci zardstani ploch a rostouciho lidského tlaku. Vzhledem
K tomu, Ze zubr potfebuje denné velké mnozstvi vegetace, je v poslednich letech
¢asto introdukovén na sukcesni stanovisté, kde by mél slouZit k jejich pfirozenému
obhospodaiovani. Vysledky tohoto vyzkumu vSak naznacuji, ze zubr preferuje
vysoce kvalitni potravu a sukcesni plochy navstévuje ze vSech porostii nejméne.
Zvitata béhem celého roku upfednostiiovala obhospodafované louky a krmna mista.
To ukazuje velkou miru plasticity zubra ve vybéru potravy a lze ho tak oznacit za
generalistu. Tuto teorii podporuje také vysokd intenzita vyuzivani krmnych mist.
Zubra lze tedy vyuZzit pro slepSovani bylinné a ketové skladby na sukcesnich
plochach pouze v ptipadé, Ze se jedna o mensi oplocené pozemky a farmy, kde ma

zubr omezeny vybeér stanovist’ a zdroju potravy.

Klic¢ova slova: zubr evropsky, oteviené plochy, preference stanovist, les
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4. Diskuze

Hlavnim cilem strategie ochrany zubra evropského je vytvofit zivotaschopnou
populaci, propojenou s dalSimi oblastmi chovu (Pucek et al., 2004; Krasinska,
Krasinski, 2007). Ke splnéni tohoto cile je tieba podstatné rozsitit populaci tohoto
druhu v oblastech zna¢né¢ poznamenanych a vyuzivanych lidskou cinnosti.
Rozdilné nazory a poznatky o podrobném vyuzivani a preferencich biotopt v
kulturni krajin¢ Evropy jsou hlavnimi pfekdzkami pro planovani rozvoje populace
zubra evropského. Dvé z publikovanych praci (Cerveny et al. 2014; Zikmund et al.
2021) se zabyvaji studiem denniho rytmu a vyuziti biotopu stddem zubra, ktefi jsou
formou polodivokého chovu chovéni v jedné z nejvétsich obor v Evropé. Vysledky
téchto praci naznacuji, Ze prostorové chovani téchto zvifat neni nijak podstatné
odlisné ve srovnani s voln¢ zijici populaci v oblastech mén¢ ovlivnénych lidskou
¢innosti (Marozas et al., 2019). Béhem vegetacni sezony upfednostiiovalo zubii
stado v obote Zidlov v priibdhu dne lesni plochy, nejéast&ji porosty starsi Sedesati
let, coz se shoduje se zjisténim habitatovych preferenci v Litvé (Balciauskas, 1999;
Marozas et al., 2019). V prubéhu noci se vyskytovalo piedev§im na pastevnich
plochach. Nicméné mnoho piedchozich studii vSak naznacuje, Ze zubr preferuje
oteviend stanovisté¢ (Daleszcyk, Bunevich, 2009; Kerley et al., 2012) a Ze cas
straveny v zalesnénych plochach je reakci na vyhybani se hrozbam a ne preferenci
stanovist (Drucker, Bocherens, 2009). Antropogenni tlak v obofe Zidlov je na
pomérné€ nizké Grovni, jsou zde vymezeny klidové zony a na sukcesni ploSe byvalé
stfelnice nedochazi béhem celého roku, svyjimkou lovecké sezony, k témér
zadnému vyruSovani zvefe. Dalo by se tedy predpokladat, ze zubii zacnou
postupem casu preferovat oteviend stanovisté (napt. Kerley et al., 2020). Vysledky
piedlozeného vyzkumu se vSak spiSe blizi hypotéze Verkaar et al., (2004) nebo
Perzanowski et al., (2019), Ze zubr evropsky je tzv. lesni specialista a pfi planovani
jeho dalsi reintrodukce je tieba poditat s tim, ze optimalni prostiedi pro jeho chov
musi zahrnovat nejen oteviené plochy, ale i lesni porosty, a ze je tfeba pocitat s jeho

pfikrmovanim.

Vysledky sledovani zubiiho stdda v priibéhu vSech roc¢nich obdobi ukazaly, Ze

preference prostiedi jsou zavislé predev§im na dostupnosti potravy (Zikmund et al.
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2021). Ackoliv zubfi nejSastéji v prubehu celého roku vyuzivali lesni prostiedi, tak
na podzim, v obdobi, kdy vlese jiz chybi kvalitni bylinné patro, vyuzivali
piredevSim udrzované travni porosty. V zimnim obdobi preferovali piedev§im

krmna mista v kombinaci s odpo¢inkem v lesnich porostech.

Jak jiz zminili Cromssigt et al., (2012) nebo Kerley et al., (2012), zubti zménili své
chovani po poslednim postglacialnim obdobi, které¢ souviselo s ibytkem
otevienych ploch a zvysujici se aktivitou lidi, pro které byli kofisti, a zacali
preferovat lesni typy prostfedi, zejména béhem dne. Jejich Casty pohyb na
otevienych plochach v noc¢nich hodinach tak miize byt disledkem potieby
kvalitngj$i pastvy, kdy stejné jako jini prezvykavci vyhledavaji potravné bohatsi
biotopy v dob¢, kdy je mensi mira antropogenniho tlaku, popfipadé predace.
Potiebu kvalitni pastvy potvrzuji také vysledky této disertacni prace. Bylo zjisténo,
ze zubfi v priabéhu vegetaéniho obdobi preferuji kvalitni travni porosty, pravidelné
obnovované a udrzované. Podil t&chto porosti na celkové rozloze obory Zidlov je
pouze 5 %, ale zubfi je vyuzivaji, pfedevS§im v letnim a podzimnim obdobi z az
33 % (Iéto) celkového denniho ¢asu a pii kalkulaci Jacobsonova indexu byla
prokazana jejich vysokd preference. Naopak nejméné preferovanymi porosty
Vv prubehu celého roku byly sukcesni kiovinaté plochy byvalé tankové stielnice, a
to 1 presto, Ze tyto porosty tvoii 43 % celkové vyméry obory. Nelze tedy zcela
souhlasit se zavéry Jirkli, Dostal, (2020), ktefi tvrdi, Zze zubfi ochotné a ve velkém
mnoZzstvi spasaji problematické dvoudélozné rostliny na sukcesnich stanovistich a
tim pomahaji k obnové kvétnatych travnikli. Tento management lze provozovat

pouze v oplocenych prostorech, kde zubfi nemaji nabidku kvalitnéjsi pastvy

Vyzkum pozitivity chovanych zubrii a jelenti evropskych na pfitomnost invazivnich
hlistic Aschwortius sidemi, ktera byla na izemi Ceské republiky popséna naposledy
v sedmdesatych letech minulého stoleti (Kotrld, Kotrly, 1977), byl proveden
analyzou obsahu slezu a dvanactniku u Ctyf ulovenych kust zvéte vyskytujici se
v obofe Zidlov. A riizné stupné napadeni timto parazitem byly prokazany u viech
z nich. Vysetfeni trusu, odebraného z konecniki stejnych kusti toto napadeni bud’
vibec neprokazalo, nebo bylo nalezeno pouze zanedbatelné, té¢Zce detekovatelné,

mnozstvi vajicek. Diagnostika pii postmortalni identifikaci obsahu zazivaciho
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traktu je tedy mnohem presnéjsi nez diagnostika intravitalni®. Je zndmo, Ze
napadeni zvifete vétSinou druhd hlistic ¢eledi Strongylidae Ize zcela precizné zjistit
z odebraného trusu (Eysker, Ploeger, 2000), u parazita Aschwortius sidemi tato
hypotéza neplati, v nasi studii bylo prokazano, ze i kdyz vySetfované zviie bylo
napadeno pomérné¢ masivné, bylo v odebraném trusu zjisténo pouze zanedbatelné
mnozstvi vajec. Moskwa et al., (2014) vyvinul jednoduchou a efektivni metodu
zalozenou na detekci Aschwortius sidemi pomoci DNA ziskané z infek¢nich larev.
Ptesnost této metody je podminéna dostatecnym mnozstvim infek¢nich larev
v napadeném kusu. Zaroven byla v ramci vyzkumu identifikovana kontaminace
prostiedi timto hlistem. Hypotézu, Ze k zavleGeni tohoto parazita do obory Zidlov
doslo diky dovozu zubra, podporuje i fakt, ze dle Schulze (1933) je typickym
hostitelem jelen sika (Cervus nippon), ktery se Voboie nikdy v minulosti
nevyskytoval. Standardni veterinarni vySetfeni, ktera se bézné pouzivaji pred
vypusténim, neobjevila, diky nespravnému intravitdlnimu vySetfeni, napadeni
dovezenych zubril timto parazitem. Vzhledem k tomu, Ze napadeni bylo prok4zéano
i u jeleni zvéte a tento parazit ma negativni dopad na kondici vSech hostitelll, ma
jeho monitoring v Ceské republice zasadni vyznam. Infikovana zvifata projevuji
znamky letargie, celkové télesné tnavy a pokles fyzické kondice (Kotodziej-
Sobocinska et al., 2016). Lécbu tohoto napadeni I1ze provadét pomoci pripravki na
bazi ivermektinu (Kaplan, 2004).

Z predatorti, ktefi by mohli ovliviiovat chovéani zubra v piirodé Ceské republiky,
ptichazi v tivahu pouze vlk obecny (Canis lupus), ktery se v oblasti vyskytuje od
roku 2013 (Cerveny et al. 2020). V honitbé& navazujici na oboru Zidlov byl také
prokazan vyskyt $akala obecného (Cerveny et al. 2019), nicméné jeho vliv na
chovani zubri prokazan nebyl. Predace vlkem v obofe Zidlov byla prokazana
pfedevsim na ptivodné€ chovaném muflonovi, jehoZ stavy béhem tii let vyskytu vlka
klesly na nulu. Vlci velmi radi lovili také ostatni sparkatou zvef vyskytujici se
v obote Zidlov. Podle nalezenych kadaver zvéie ulovené vlky lze souhlasit se
zavery Fejklova et al, (2004), ze nejcastéjsi potravou vlka v podminkach stfedni

Evropy je zvét mufloni, danci a srnci. Kadavery prasete divokého byly nalezeny

6 Intravitalni — od Zivych kust
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pouze v 8,1 % ptipadi. Piitomnost vlka mé vliv i na chovani zubra v oboie Zidlov.
I kdyZ nebyl zaznamenan ani jeden piipad predace zubra evropského, reagovali
zubfi na piritomnost vlki tim, ze se zménilo jejich chovani, kdy zacali preferovat
stanovi§té co nejvice vzdalena mistim, kde vici pravé lovili (Cerveny et al.
2019). Od roku 2018, po zabezpeéeni oploceni obory Zidlov proti primiku vlki, se

tato Selma v obofe nevyskytuje.
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Zaveér

Vysledky této prace podporuji mysSlenku reintrodukce zubra do volné piirody
v Ceské republice. V uvahu piichazeji oblasti o vétsich vymérach, jako jsou
vojenské vycvikové prostory, narodni parky nebo majetky velkych vlastnikt pudy
s vymérou minimalng 30 km?. Takovéto prostory jsou dostate¢né veliké, aby
umoziovaly piirozené chovani zubra. Uzemi, na které by byl zubr vypustén, by
mélo zahrnovat jak lesni porosty, tak i volné plochy s moznosti kvalitni pastvy na
pravidelné¢ obhospodafovanych travnich porostech. Je tieba také pocitat
s ptikrmovanim v obdobi snizené nabidky pfirozené potravy, predevsim z diivodu
omezeni $kod na lesnich a zemédélskych pozemcich a minimalizace migrace mimo
zamySlené uzemi. Ve vztahu k dal$im druhiim chované zvéie je zubr dominantni
pfedevsim u atraktivnich potravnich zdroji, jako jsou krmna zafizeni a pastevni
policka. Je tedy tfeba naplanovat a vybudovat jejich dostate¢né mnozstvi 0
adekvatni velikosti tak, aby nedochazelo k negativnim jeviim v ramci mezidruhové
kompetice. Je také nutné pravidelnym odbérem vzorku, pifedev§im z ulovenych
kusti, monitorovat zdravotni stav populace a na zaklad¢ téchto vysledkl provadét
pripadnou lé¢bu. Diraz by mél byt kladen predev§sim na napadeni parazity a
zdravotni stav nov€ vypousténych jedinct. Na Gzemich se zdmérem chovu zubra,
by mél bytomezeny antropogenni tlak, pfipadné planovano jeho usmérnéni
s minimalizaci kontkatu zubr-cloveék. Pritomnost velkych predatort se nejevi jako
problematickd. Ackoliv zubr patfi mezi ohrozené druhy, vysledky této prace
naznacuji, Ze pro jeho chov je vhodnéjsi forma manipulativniho managementu
ochrany a péce. Tento pfistup zahrnuje i redukci pocti chovanych jedinct z divodu
zkvalithovani fyzické a zdravotni kondice, udrzovani dobrych zivotnich podminek
zvitat a predchazeni konfliktd s lidmi. VsSechna tato doporuceni jsou vsak
Vv soucasné dob& omezena legislativou, kdy zubr evropsky nepatii ze zdkona mezi
zvéi a nelze ho tedy chovat ve volné piirodé. Proto jsou chovy na uzemi Ceské

republiky odkazany pouze na pozemky oplocené, tedy chovy oborni a zajmové.
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Abstract

The European bison (Bison bonasus) became extinct in the wild in the 20" century. Due to successful reintroductions of captive individu-
als, the free-ranging bison population has been steadily increasing. However, the population consists of small and isolated herds whose
survival depends on creating larger and connected populations. Detailed knowledge of movement and habitat use in human-dominated
landscape is essential for further successful reintroductions of the European bison. Therefore, we studied daily activity and habitat use of the
semi-free European bison herd in the hunting enclosure of Zidlov from April to September 2014. The lead cow of the herd was fitted with
a GPS collar equipped with GSM module. The average home range size of the herd was 29.5 km? and the average daily utilisation area was
0.5 km?. Forested habitats were preferred during the day (Rayleigh test: Z=107.31; p <0.0001) whereas idle lands (i.e. former shooting
ranges now dominated by a mixture of pioneer tree species, hawthorn and grasslands) during the night (Rayleigh test: Z=214.451; p <
0.0001). The bison herd did not show any clear preference for a particular forest type (i.e. coniferous, deciduous, different age classes).
Additional knowledge on year-long patterns of movement and habitat use is needed to ensure the success of reintroduction programmes.
Key words: Bison bonasus; GPS collar; daily moved distance; habitat preference

Abstrakt

Zubr evropsky (Bison bonasus) vyhynul ve volné ptirodé na zacatku 20-tého stoleti. Nasledné byl ze zajeti reintrodukovan do nékolika
oblastistfedni Evropy a od té doby jeho pocetnost roste. Nicméné jeho souc¢asny vyskyt je koncentrovan pouze do malych populacia jejich
dalsi prirozeny vyvoj je zavisly na vytvoreni konceptu vzgjemného propojeni. Pro vytvoreni a realizaci tohoto konceptu je kladen diraz na
znalost prostorové aktivity zubra a jeho preference prostredi. Tyto znalosti budou esencialni zejména v oblastech uvazované reintrodukce
vtypech krajiny intenzivné vyuzivanych lidskou ¢innosti. Nase studie se proto zabyva denni aktivitou a vyuZitim uzemi reintrodukovaného
stada zubri v oboie Zidlov ve vegetaénim obdobi (duben — zati 2014). Byla sledovana hlavni samice, ozna¢ena GPS obojkem s GSM
modulem. Domovsky okrsek stada béhem celého sledovaného obdobi byl 29,5 km? a velikost pramérného denniho vyuzivaného uzemi
bylo 0,5 km?. Statisticky signifikantnirozdil byl ve vyuzivani rznych typi porosti, kdy béhem dne zubti vyuzivalilesni prostiedi (Rayleigh
test: Z=107.31; p<0.0001) abéhem noci naopak oteviené porosity (Rayleigh test: Z=214.451; p <0. 0001). Zubii stddo nevykazovalo
vyrazné preference pro jednotlivé typy porostu (jehli¢naté, listnaté, vékové tridy). Dalsi studie zabyvajici se prostorovym chovanim zubra
ajeho variability béhem celého roku jsou pro dalsi ispésné reintrodukce tohoto druhu nezbytné.

Kli¢ova slova: Bison bonasus; GPS obojek; denni usla vzdalenost; preference prostredi

of all individuals still being alive in European reserves and
z00s. The inventory found only 54 (29 males and 25 females)
European bison with proven genetic purity (Olech 2009).
Subsequent reintroductions of European bison into the wild
started in the Biatowieza Forestin 1952 (Krasinski 1978) and
continued in other parts of Europe (Pucek et al. 2004). As
aresult of these reintroductions and intensive conservation
management, the population of free-ranging bison has now

1. Introduction

The Europeanbison (Bison bonasus) is the largest European
free-ranging herbivore (IUCN 2014). Historically, its range
covered almost all of Europe, extending from the Pyrenees
through the southern Sweden to the Volga River and the
Caucasus (Heptner et al. 1988). The expansion of human
population, subsequent habitat loss, and overhunting drove
the bison population out of the natural habitats and the spe-

cies gradually became extinct throughout most of its range.
The last wild animals were shot in the Biatowieza Forest in
1919 and in the Caucasus in 1927 (Dostal et al. 2012).

In an effort to save the species, the International Society
forthe Protection of European bison was established in Ger-
many in 1923. Its first objective was to perform an inventory
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grownto about 2,701 individuals, and further approximately
1,530 individuals live in captivity (EBCC 2014). The largest
free-living populations are distributed mainly in Poland,
Belarus, Ukraine, and Russia (EBCC 2014). Despite the
fact that the bison population has increased during the 20®
century, the species still faces an uncertain future (Pucek
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et al. 2004). Low genetic diversity, geographic isolation of
existing herds, and poaching are the main threats for the
current population of the European bison (Olech & Perza-
nowski 2002; Perzanowski et al. 2004; Pucek et al. 2004).
Therefore, the species is still classified as vulnerable accor-
ding to the [IUCN Red List (IUCN 2014).

The main objective of the present conservation strategy is
to create conditions suitable for the long-term survival of
wild bison populations by increasing the genetic diversity
of existing populations and extending their distribution
range (Pucek et al. 2004; Krasinska & Krasinski 2007).
The conservation success will depend on increasing the
population size and linking local isolated populations into
a large meta-population through natural or assisted trans-
fers of animals (Pucek et al. 2004; Krasinska & Krasinski
2007; Ziotkowska et al. 2012). This requires increasing
the connectivity of subpopulations occurring especially in
Poland, Slovakia and Ukraine (Dalszcyk & Bunevich 2009),
as well as extending the reintroduction attempts into other
suitable habitats across Central and Eastern Europe (Pucek
et al. 2004). Several studies have assessed the viability of
European bison populations and identified the candidate
areas suitable for reintroductions of bison herds through-
out Europe (Kuemmerle et al. 2011; Ziolkowksa et al. 2012;
Kerleyetal. 2012; Kuemmerle etal. 2012). The need for such
studies is determined by profound changes and processes
undergone by European landscape during the last century.
Increasing human population and agricultural intensifica-
tion have resulted in substantial decrease of forest cover
and landscape fragmentation (Matson et al. 1997). These
changes have markedly contributed to extirpations of many
large mammals, including the European bison (Stoate et al.
2001). Nowadays, forest cover has been steadily increasing
in Europe (Bengtsson et al. 2000), and particularly in some
rural areas of the former Soviet Union the anthropogenic
pressure has decreased (Kuemmerle et al. 2008). Therefore,
suitable habitats for bison reintroductions have been expand-
ing (Kuemmerle et al. 2011). Although European bison are
generally considered as forest specialists (Sztolcman 1926),
several studies have suggested that they are able to adapt to
more open and fragmented landscapes (Bal¢iauskas 1999;
Puceket al. 2004). However, for the successful conservation
and further expansion of the species, additional information
on detailed habitat use is needed. Suitable candidate areas
(i.e. high-quality areas with low conflict in land use) for
bison reintroductions were identified at a continental scale
in the study of Kuemmerle et al. (2011). They evaluated the
suitability of habitats using herd range maps for all 36 exist-
ing free-ranging European bison herds with the maximum
entropy approach and took into account factors such asland
cover, topography, and human disturbance. The most prom-
ising candidate areas for European bison meta-populations
were found in Eastern Europe. In the case of suitable candi-
date areas in the Czech Republic, the model identified four
sites covering a total area of 10,060 km?.

The expected increase in the population size associated
with reintroductions and expansion of existing populations
substantially increases the risk of upcoming human-bison
conflicts (Hofman-Kaminska & Kowalczyk 2012). However,
studies evaluating environmental impacts of reintroduced
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bison populations and associated human dimensions are still
rare (Decker et al. 2010; Hofman-Kaminska & Kowalczyk
2012; Bal¢iauskus & Kazlauskas 2014). Higher bison den-
sities in forest ecosystems may result in their expansions to
open habitats (i.e. mainly agricultural) and thus cause con-
flicts with farmers due to substantial losses of agricultural
crops (Hofman-Kaminska & Kowalczyk 2012). As in the
case of bison populations in Poland, the costs compensating
farmers for the damage caused by bison have been increasing
from year to year and reached over 90,000 Euro in 2010.
Despite that, the presence of bison in Polish forests is still
not fully accepted by involved local communities (Hofman-
-Kaminska & Kowalczyk 2012). In Germany for example,
public attitudes toward reintroducing the European bison
are rather positive (Decker et al. 2010). All these aspects
need to be taken into account as a part of the reintroduction
programmes to minimise the possible conflict between bison
populations and all the stakeholders involved.

Regarding the status of the European bison in the Czech
Republic, there are currently 43 captive individuals held in
the zoological gardens and farms (EBCC 2014). One semi-
free living herd can be found in the large hunting enclosure
(37.95 km?) of Zidlov, where 5 individuals were released in
2011. Concerning the neighboring countries of the Czech
Republic, the geographically closest bison herds occur in Slo-
vakia, where 5 individuals were reintroduced to the Poloniny
National Park in 2004 and since then the herd has grown
to about 20 individuals. A semi-free bison herd can also be
found in Germany (Dostal et al. 2012).

The long-term aim of Czech wildlife management agen-
cies and policy decision making bodies is to have a free-
ranging herd of the European bison in one of the military
training areas in the Czech Republic as these represent most
suitable habitats for the species (Kuemmerleetal. 2011). The
first step in fulfilling this aim was the reintroduction of the
bison herd into the Zidlov enclosure in order to get deeper
knowledge of ecology of the species under controlled condi-
tions resembling natural conditions as much as possible. The
leading cow of the herd was fitted with a GPS collar to assess
the spatial behavior and habitat use of the herd. In this study
we examine daily activity rhythm and habitat use of the herd
currently consisting of 17 individuals in the Zidlov enclosure.

2. Material and Methods

2.1. Study area

The hunting enclosure of Zidlov (50°36'33.258"N,
14°50°33.421"E) covers nearly 38 km? and is located in the
northern part of the Czech Republic at the territory of a for-
mer military training area. The enclosure was established in
2000 and is now owned and managed by the Military Forests
and Estates of the Czech Republic, s.e. Forest stands, domi-
nated by pine, spruce, and beech, cover 55% of the enclosure.
Coniferous stands cover 88% of the enclosure and decidu-
ous stands 12%. Idle lands (i.e. former shooting ranges now
being spontaneously developed and dominated by a mixture
of pioneer tree species, hawthorn and grasslands) occupy
38% of the enclosure. The proportion of arable lands covered
by oats and clover is 5%.
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The bison herd in the Zidlov enclosure was initiated in
2011 when a single male from the Kampinos National Park
and four females from the Bialowieza Forest were released
in the area. The herd has now grown to 17 individuals (11
females and 6 males). The other species of wild ungulates
occurring in the enclosure are red deer (Cervus elaphus),
moufloun (Ovis musimon), wild boar (Sus scrofa), roe deer
(Capreolus capreolus), and fallow deer (Dama dama). Large
predators are not present in the enclosure, but a pack of
wolves (Canis lupus) was spotted nearby in 2014.

2.2. Data collection

During the growing season 2014 (from April to September),
we tracked the movements of the herd by fitting a GPS col-
lar equipped with GSM module to the lead cow. We used
the collar produced by VECTRONIC Aerospace GmbH in
Germany (model type GPS Plus 5D weighing 1.13 kg). The
collar was set to record GPS locations (~ 10 m accuracy) at
30 min intervals. The GPS locations were transmitted daily
via the GSM module to a secure online database available
at http://zver.agris.cz/en/, where the data were stored and
backed up without the need of retrieving the collar (Jarolimek
etal. 2012; Jarolimek et al. 2014). As a measure of the accu-
racy of each GPS location, the collar also recorded a dilution
of precision (DOP) value, i.e. avalue describing the distribu-
tion of satellites in space, and their geometry. Lower DOP
values indicate higher location accuracy because of a wider
angular separation between the satellites (Langley 1999).

2.3. Data management and statistical analyses

In order to increase the location accuracy, all location esti-
mates with DOP > 6 were removed from the dataset (Lewis
etal. 2007; Frair et al. 2010). To maintain the data homoge-
neity, only the GPS locations recorded every 30 minutes were
used for the analysis. When the time interval between the two
GPSlocationswaslonger, the locations were removed, since
in such cases the distances might be distorted. The moved
distances were calculated as the shortest distance between
the two GPS locations recorded at 30-minute intervals, tho-
ugh the real distance could have been longer. The distances
walked within 30-minute intervals were then divided into
the following length categories: 0—25 m (i.e. no spatial acti-
vity), 25-50m, 50-75m, 75-100 m, 100-150 m, 150-200 m
(i.e. high spatial activity). The Oriana 4.02 software (Kovach
Computing) and circular statistics were used to examine the
distribution of these distances walked within 30-minute
intervals during the 24-hour cycle (Lehner 1996). Signifi-
cantdeviations from random distributions were investigated
using the Rayleigh test of circular statistics.

Possible differences in the average daily moved distances
between the day and night were evaluated using Student’s
t-test. The Kruskal-Wallis test was used to determine possible
differencesin the size of daily utilisation area (DUA) between
the individual months of the study (i.e. April-September).
Significant results are reported for P <0.05.

The average home range of the bison herd during the
growing season was calculated in ArcGIS Desktop10
software (ESRI 2010) using the method of minimum con-
vex polygon 100% (Mohr 1947). The ArcGIS Desktop 10
software was also used to determine the habitat use of the
bison herd. We joined the GPS locations with the habitat
model containing detailed information on land use in the
hunting enclosure. We compared the habitat found at each
location derived from the GPS collars with the overall habi-
tat of the enclosure and determined the habitat preferences.

3. Results

During the 24-hour cycle the herd usually travelled very
short distances within a 30-minute interval. More than 59%
of time was spent with no substantial spatial activity of the
herd (Fig. 1; categories 0—25 m and 25-50 m). The substan-
tial movements, i.e. movements longer than 200 m within
30-min intervals, were observed only in 11% of cases (Fig.
1 category 200m+), with the longest distance being 2.2 km.
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Fig. 1. Distribution of distances walked by the European bison
herd in a 30-minute interval within individual categories in the
hunting enclosure from April to September.

The difference in the average daily moved distance (herei-
nafteras ADMD reported as mean £ SD) withina 30-minute
interval during the day (i.e. 06:00—18:00h; ADMD =90 +
127 m) and during the night (i.e. 18:00-06:00h; ADMD
=72+ 127 m) was significant (Student’s t—test: t = 5.486;
p<0.0001; Fig. 2).

meters/30 min.

night day

W Mean [] MeantSE TI_ Meant1,96*SE
Fig. 2. The average daily moved distance within a 30-minute in-

terval by the European bison herd in the day (06:00—18:00 h) and
night (18:00-06:00 h).
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Consequently, the bison herd was more active during the day
which is also evidentfrom the distribution of moved distances
throughout the 24-hour cycle (Fig. 3). In the category of 0—
25 m (i.e. no movement), there is a clear dependency with a
daytime (Rayleigh test: Z=88.296,p<0.0001), with the grand
mean vector being at 02:43 h. Therefore, we can conclude that
the herd was theleast active during the second half of night (i.e.
0:00—6:00 h; Fig. 3a). On the other hand, the spatial activity
onshort distances (categories 25—50 m and 50—75 m, i.e. this
spatial behavior can be classified as an intensive grazing) was
distributed evenly during the whole day. In addition, the “real
transfer”, when the herd moved more than 75 min 30 minutes,
was concentrated in two day periods, i.e. atdawn (18:00 h) and
atdusk (06.00 h). Therefore, the data demonstrated a bimodal
distribution of this type of spatial activity (Fig. 3d, e, f); Ray-
leigh test: 100-50 m category: Z=6.013;p=0.002; 150-200 m
category:Z=10.092;p<0.0001; 200 m+category: Z=34.855;
p<0.0001).

a) b) 25-50 m

d) 754100 m
000

12:00

100-150 m
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Fig. 3. Circular diagrams of distribution of the moved distances by
the European bison herd throughout the 24-hour cycle in different
length categories.

Regarding the average size of home range during the growing
season (April-September), the herd used a territory of 29.5 km?
(calculated by Minimum Convex Polygon 100% method). The-
refore, the herd did not use the whole area of the hunting enclo-
sure (37.95 km?). The average daily utilisation area (DUA) was
0.5 km?. The difference between individual months was not
statistically significant (Kruskal-Wallis test: H = 13.224;
p=0.7959). Thelowest average DUAwasrecordedin June, whe-
reasthe highest average DUAwas in April. The maximum DUA
was recorded in April (2.34 km?), July (2.08 m?), and August
(1.98 m?). In 74% of the days, DUA reached 0.5 km?, in 12% it
ranged between 0.5 and 1km?, and onlyin 15% of the daysitwas
greater than 1 km? (Fig. 4).
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Fig. 4. The average size of daily utilisation area (DUA) of the Eu-
ropean bison herd during the period April-September.

The herd spent more than 58% of time in forested habitats.
In 40% of time it was located in idle lands. The habitat pre-
ference was however dependent on a day time. The forest
areas were preferred during the day (Fig. 5, Rayleigh test:
Z =107.31; p<0.0001), with the grand mean vector at
14:12h.

Fig. 5. Circular diagram showing the distribution of the GPS loca-
tions of the European bison herd during 24-hour cycle recorded in
the forested habitat.

The idle lands were, on the other hand, preferred during the
night (Fig. 6, Rayleigh test: Z =214.451; p<0.0001), with
the grand mean vector at 02:17 h.

Fig. 6. Circular diagram showing the distribution of the GPS loca-
tions of the European bison herd during 24-hour cycle recorded
inidle lands.

The forest areas older than 100 years were visited most frequ-
ently (44% of the time), followed by 40—-60-year-old forest
areas (19%), 60—-80-year-old (11%), 20—40—year-old (7%)
and 0—20-year-old forest areas (6%). The herd was predomi-
nantlylocated in coniferous stands (88%) compared to deci-
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duous stands (12%), and showed the preferences for stands
dominated by pine (56%), followed by spruce (33%), birch
(8%), oak (2%), and larch (1%).

4, Discussion

The main goal of the current conservation strategy of the
Europeanbisonisto create alarge and long-term viable well-
-connected meta-population (Pucek et al. 2004; Krasinska
& Krasinski 2007). Nowadays, European bison occupy less
than 1% of its former range (Pucek at al. 2004). Therefore, to
fulfill the conservation goal would mean to reintroduce and
substantially increase the population size in areas affected by
humans. Gaps in the knowledge about detailed habitat use
and preferences in human dominated landscape have been
the main obstacles for present conservation planning of the
Europeanbison. Our study provides information on the daily
activity rhythm and habitat use of the semi-free European
bison herd consisting of 17 individuals in the large hunting
enclosure in the Czech Republic during the period April—-
September.

Ourresults indicate that the spatial behavior of the semi-free
bison herd occupying the Central European enclosure was
not substantially different compared to free-ranging herds
inhabiting areasless affected by humans, i.e. the Carphatians
and the Biatowieza Forest (Kuemmerle et al. 2012; Kowal-
czyk et al. 2013). The average home range size found here
was also comparable with the average home ranges of the
free-ranging populations (Perzanowski et al. 2012; Kowal-
czyk et al. 2013).

The bison herd in our study preferred forested habitats
during the dayandidlelands (i.e. former shooting ranges now
dominated by a mixture of pioneer tree species, hawthorn
and grasslands) during the night. This finding supports an
assumption that the European bison occupying the Central
European landscape tends to be a forest specialist (Verkaar
et al. 2004). Nevertheless, previous studies have indicated
that European bison prefer open habitats (Pucek et al. 2004;
Krasinska and Krasinski 2007; Daleszczyk & Bunevich
2009; Kerley et al. 2012) and that the amount of time spent
in forested habitats is determined by threat avoidance and
not habitat preference (Drucker and Bocherens 2009). In the
case of the European bison, the threat avoidance could have
been caused by hundreds of years of pursuit and attempts
to exterminate bison herds, which consequently retreated
to large forest habitats. This theory is also supported by our
results and the differences in the choice of habitats between
night- and day-time.

We did not find any clear preference for a particular for-
est type (i.e. coniferous or deciduous). Although previous
studies showed that bison prefer deciduous forests (e.g.
Krasinska and Krasinski 2007; Kuemmerle et al. 2011),
Brandtberg and Dabelsteen (2013) reported that the rein-
troduced bison ata Danishisland preferred coniferous forest
stands during the growing season.

Our results support the idea of bison reintroduction to
free nature, especially to military training areas. Such areas
are sufficiently large to allow natural behaviour of a herd.
However, it is still necessary to perform additional research

and in particular, it is essential to evaluate spatial behavior
throughout the whole year and evaluate possible differences
between different seasons. Itis also important to test possible
tools, by which it would be possible to influence spatial
activity of bison herds (such as supplementary feeding). In
Central European conditions such knowledge is essential to
prevent potential human-bison conflicts.
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Abstract Introducing an animal into a new location
could be hazardous in the form of disease transmission,
especially with respect to infections that are often
overlooked. Such introduced infectious agents, includ-
ing parasitic ones, then pose potential danger to the
native animal population. Within the conservation
program, the European bison was introduced into many
European countries. However, this largest European
herbivore was recognized as a new host for an invasive
parasitic nematode, Ashworthius sidemi, in Poland in
1998. Since then, the prevalence of this non-native
parasite in Poland has increased not only in bison but
also in other wild ruminants. In 2011 five European
bison individuals were transported from Poland to the
Czech Republic. In the current study, we examined the
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gastrointestinal tracts of two European bison and two
red deer culled in the Zidlov game reserve. A. sidemi
was identified in all investigated animals using both
morphological and molecular methods; infection
intensity was higher in bison than in deer. Our findings
represent the first record of this invasive parasite in
European bison at the Czech territory. The results of
this study indicate changes in epidemiological patterns
of Ashworthius infections in the climatic condition of
Central Europe as well as the need to verify the
reliability of ashworthiosis intravital diagnostics. One
can expect A. sidemi to spread gradually in the Czech
Republic and colonize other native ruminant hosts.

Keywords Bison bonasus - Ashworthius sidemi -
Morphometry - Sequencing - Diagnostics

Introduction

Ashworthius  sidemi is a haematophagous tri-
chostrongylid nematode that was originally described
from the sika deer Cervus nippon hortulorum in an
area near Vladivostok, Russia (Schulz 1933). This
abomasal parasite occurs primarily in Asiatic cervids;
apart from sika deer, red deer Cervus elaphus sibiricus
and sambar Cervus unicolor serve as typical hosts
(Dré6zdz 1973). Introducing sika deer into many
European countries brought about the colonization of
local wild ruminant species by this invasive parasite.
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To date A. sidemi has been observed in a wide range of
wild ruminants, e.g., red deer Cervus elaphus (Demi-
aszkiewicz et al. 2009), roe deer Capreolus capreolus
(Demiaszkiewicz et al. 2009), fallow deer Dama dama
(Kowal et al. 2012), or moose Alces alces (Demi-
aszkiewicz et al. 2013). Domestic sheep Ovis aries and
cattle Bos taurus are also sensitive to ashworthiosis
(Kotrla et al. 1976; Moskwa et al. 2015). A. sidemi is a
non-native species to the Czech Republic, and it was
introduced into this country through sika deer in the
previous century (Kotrla and Kotrly 1973). This
parasite was last detected in the above-mentioned
ruminant host in the late 1970s (Kotrla and Kotrly
1977), and there are no reports of ashworthiosis in
Czech territory since that time.

The European bison Bison bonasus is the largest
native herbivore in Europe. In the prehistoric period,
this species occurred throughout the majority of
Europe. Due to human activities (changes in original
habitats, agricultural activities, unlimited hunting etc.)
the bison population has dramatically decreased, and
by the beginning of the 20th century, this animal was
extinct in the wild. Only a handful of individuals have
survived in captivity. Recently, the European bison
has been placed under special protection and has been
classified as an endangered species in the Red List of
Threatened Species (Pucek et al. 2004). Thanks to a
successful conservation program, this ruminant is
returning into the wild of many European countries,
including the Czech Republic (Dostél et al. 2012). The
largest herd of European bison in the Czech Republic
is found in the Zidlov game reserve, which is managed
by the Military Forests and Farms of the Czech
Republic. Four bison females from the Bialowieza
Primeval Forest (Poland) and one bison male from the
Kampinos National Park (Poland) were transported to
this game reserve in 2011. In 1998 the European bison
was recognized as a new host for A. sidemi (Dr6zdz
et al. 1998). Since then, the prevalence of this invasive
parasite in bison has gradually increased (Dr6zdz et al.
2003), and currently ashworthiosis poses a serious
health threat to the wild bison population (Osiniska
et al. 2010; Radwan et al. 2010).

To evaluate the presence of A. sidemi in wild
ruminants within the Czech territory, nematodes
recovered from the abomasum and duodenum of two
culled bison and two culled red deer from the Zidlov
game reserve were identified using morphological and
molecular methods.
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This survey was conducted in the Zidlov game reserve,
which is located in North Bohemia (14°49'E,
50°36’N). With a total area of 3786 ha, Zidlov is the
second largest game reserve in the Czech Republic,
and European bison are kept in this area along with roe
deer, fallow deer, mouflon and wild boar. A border
fence prevents the migration of any wild ruminants
into the reserve. The transport of bison from Poland to
the Czech Republic was carried out in accordance with
standard EU border and veterinary procedures. How-
ever, fascioloidosis was detected in one transported
animal upon arrival in the Czech Republic. All bison
spent approximately eighteen months in quarantine
where they were treated for the above mentioned fluke
infection before being released into the Zidlov reserve.
Ashworthiosis was not detected while the animals
were in quarantine. In 2015 the game reserve
management received permission from the Ministry
of the Environment to cull two selected adult bison
males to avoid inbreeding in the herd. Other wild
ruminants are hunted throughout the year in accor-
dance with standard hunting laws of the Czech
Republic. Our team was invited to take part in this
parasitological research in 2015. Between December
2015 and February 2016, two bison (4 and 9 years of
age) and two red deer (2 and 10 years of age) were
culled, and their gastrointestinal tracts were extracted
and transported to our parasitological laboratory.

In the interest of this survey, the abomasum and
duodenum were processed using standard parasitolog-
ical techniques. The organ content was combined with
mucosa washings and passed through an appropriate
mesh sieve. The recovered nematodes were preserved in
70% ethanol and subsequently studied using an Olym-
pus BX51 microscope; the morphometric characters
were measured by QuickPHOTO MICRO 3.0 software.
All adult nematodes were morphologically identified as
A. sidemi according to Drézdz et al. (1998). All of the
examined animals tested positive for ashworthiosis;
however, infection intensities varied significantly (see
Table 1). The organs were also examined for presence
arrested larvae. The opened and washed organs were
placed in a bowl containing lukewarm normal saline
solution and left overnight. Only A. sidemi arrested
larvae were identified from the animal tissue (Table 1).

Ten of the morphologically identified adult nema-
todes were selected, and these individuals were
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Table 1 The number and sex ratio of Ashworthius sidemi individuals recovered from wild ruminants culled in the winter of

2015/2016 in the Zidlov game reserve

Host species Age of host Month of necropsy Total nematode Male Female Larvae Sex ratio
(years) count

European bison 1 9 December 425 172 237 16 1.38

European bison 2 4 February 11,500 4690 6490 320 1.38

Red deer 1 2 December 66 20 43 3 2.15

Red deer 2 10 December 281 95 181 5 1.9

The larvae population consisted of arrested stages only

identified using molecular techniques. Genomic DNA
was extracted from individual nematodes using the
QIAamp Tissue Kit (Quiagen) according to the man-
ufacturer’s protocol. The rDNA region, consisting of
the ITS-1 and 5.8 gene, was amplified by a polymerase
chain reaction (PCR) using a universal pair of
primers—forward NC5 5'-GTAGGTGAACCTGCG
GAAGGATCATT-3 and reverse NC2 5'-TTAGTT
TCTTTTCCTCCGCT-3’ (Zhu et al. 2000). The con-
tent and profile of the PCR reaction was carried outon a
MJ Mini™ thermocycler (Bio-Rad) according to
Rylkova et al. (2015). The PCR products were purified
and sequenced by Macrogen Inc., Korea. Each sample
was sequenced from both (3’ and 5) ends of both
fragments using the same primers that were used for
double strand PCR amplification. The raw chro-
matograms were manually assembled and checked
for potential mistakes using the BioEdit 5.0.9. soft-
ware. Sequences were compared with the on-line
GenBank (NCBI) nucleotide database using the
BLASTn 2.3.1 + program (Morgulis et al. 2008).
Search results were used to identify isolates to the
species level. The total length of gained sequences was
500 bp. All samples were split into two haplotypes,
which differed in two single nucleotides. Both haplo-
types were 99% identical to the Ashworthius sidemi
sequence (acc. No. EF467325). Sequences represent-
ing two haplotypes of the rDNA region consisting of
ITS-1 and 5.8 gene were deposited into the GenBank
database under the following accession numbers:
KX228148 and KX228149.

In order to compare post-mortem and intravital
assessments of Ashworthius infection intensity, faeces
were collected from the anus of culled animals. Faecal
samples were then examined simultaneously by two
methods commonly used to diagnosis parasitic infec-
tions—the Concentration McMaster and Cornell-

Wisconsin egg counting technique (for more details
see Zajac and Conboy 2012). Both of the above-
mentioned methods were found to be inaccurate. The
Concentration McMaster technique detected only
negligible faecal strongyle-type egg counts (EPG 0
and 40) in bison; faecal samples from two deer tested
negative. The Cornell-Wisconsin method recovered
also negligible faecal egg counts (0 and 5 eggs in the
bison and 0 and 2 eggs in the deer). Because precise
morphological identification of most strongyle nema-
tode eggs to the genus level is practically impossible,
the remaining faeces were incubated under standard
conditions in order to obtain infective larvae. How-
ever, this method failed and no Ashworthius infective
larvae were obtained.

Discussion

All of the wild ruminants investigated in this survey
tested positive for Ashworthius infection. Species
identification of the recovered nematodes was con-
firmed using both traditional morphometry and DNA
sequencing. The morphometric characters of nema-
todes observed in our study correspond to those in
previously published articles (Schulz 1933; Kotrla and
Kotrly 1973; Drézdz et al. 1998). Ashworthius males
can be distinguished from Haemonchus males by their
spicule length, morphology, and the absence of a
gubernaculum. The average spicule lengths of Ash-
worthius males evaluated in our study were
776-791 um depending on host, and terminated with
a cuticular sheath; the gubernaculum was absent. In
comparison, Haemonchus contortus spicules have an
average length of 467 um, are terminated with tips,
and their gubernaculum is well developed (Vadlejch
et al. 2014). Even though Ashworthius and
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Haemonchus females are difficult to distinguish from
each other, identification could be based on buccal
capsule morphology.

Post-mortem identification is reliable enough to
diagnose and quantify Ashworthius infection, whereas
an intravital ashworthiosis diagnosis requires
improvement. It is common knowledge that faecal
egg counts in the majority of strongylid species do not
reflect infection levels (Eysker and Ploeger 2000).
This phenomenon was also observed in our study
when traditional faecal flotation techniques failed to
accurately estimate Ashworthius infection intensity.
Even if the animal harboured 11,500 nematodes, only
negligible faecal egg counts were detected. Due to the
morphological similarity between strongylid nema-
tode eggs, faeces cultivation and the identification of
infective larvae is necessary for a precise diagnosis.
Moskwa et al. (2014) developed a simple and effective
PCR tool based on the detection of specific Ashwor-
thius DNA derived from infective larvae. This method
is a welcome choice for detecting the above-men-
tioned parasite; however, it is limited by a sufficient
amount of infective larvae. Moreover, as is evident
from our survey results, this could be a weakness of
this tool. A precise and reliable diagnosis of parasitic
infections is necessary, especially in invasive parasites
like A. sidemi. An inaccurate diagnosis could have
resulted in introduction of this non-native parasite
species into the Zidlov game reserve.

The failure of ashworthiosis intravital diagnosis in
our study could be explained due to a special A. sidemi
survival strategy. The majority of trichostrongylid
nematodes found in harsh environmental conditions
arrest their larval development in the host (Gibbs
1986), and as a result, only a small percentage of these
parasites reach maturity. During this period, nema-
todes do not produce eggs, and for this reason, a
diagnosis based on faecal egg counts cannot be
accurate. Drozdz et al. (2003) recorded the arrested
development phenomenon in this parasite in Poland in
2003; only A. sidemi larvae were recovered from
European bison and red deer in the winter months.
These results are inconsistent with our observations.
The arrested larvae included only a small proportion of
the Ashworthius population we recovered from ani-
mals culled in December and February. This interest-
ing observation indicates that arrested development is
not the main survival strategy of this Asiatic nema-
tode, which occurs in the recently changing climatic
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conditions of Central Europe. Although a high number
of adult nematodes was detected in our survey,
females contained only non-embryonated eggs. This
may shed light on a special survival strategy of this
nematode; however, this hypothesis should be further
investigated.

Although finding a source of Ashworthius infection
in the Zidlov game reserve is a very intricate process,
there are several facts to support our hypothesis
regarding the introduction of an alien parasite through
animal translocation. Typical Ashworthius hosts, such
as the sika deer, were never kept in the Zidlov game
reserve, and there were no records of ashworthiosis in
this area prior to the introduction of the European
bison. Standard veterinary procedures commonly
applied during animal translocation failed to prevent
the introduction of infectious disease, which was most
likely due to an inaccurate intravital diagnosis. Our
study is the first in the last forty years to demonstrate
the presence of this non-native nematode species in the
Czech Republic, and simultaneously, it is the first
record of A. sidemi in European bison within Czech
territory. The detection of A. sidemi in bison as well as
in red deer confirmed this parasite has a broad host
range, and transmission to other ruminants is possible.
Because invasive parasites can have a potential
negative impact on both native ruminant hosts and
parasite populations (Sheath et al. 2015), monitoring
A. sidemi in the Czech Republic is of paramount
importance. Due to a lack of information, further
research focusing on verifying intravital diagnosis
reliability, pathogenicity, epidemiology patterns, and
A. sidemi infection control measures is highly needed.
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Introduction

Similarly as elsewhere in Europe (e.g. KLUuTH
et al. 2002, CHAPRON et al. 2014, Nowak &
MysLAJEK, 2016), also in the Czech Republic,
at the end of the 20th century, obervation re-
cords of wolves have been growing and eventu-
ally the permanent occurrence was established
(e.g. Cerveny et al., 2001, ANDERA & CERVE-
NY, 2009, KuTtaL et al., 2017). The first occur-
rence in the given area was reported in 2013
and the first reproduction was documented in
2014, which represented the first contemorary
reproduction in the Czech Republic (FLICEK
2019, KutaL et al., 2017). Wolves in the stu-
dy area belong on the base of genetic analysis
to the Lowland Central European population,
which inhabits also the neighbouring areas in
Poland and Germany, from where they evident-
ly reached into the area of the study (HurLva et
al. 2017).

Study Area

Wolf distribution in the Czech Republic with
situation of study area is given in fig. 1. Nearly
thirty thousand hectares, most of which is made
up of forest between town Ceska Lipa, Bezdéz
Castle and the Jestéd ridge, are characterized
by a slightly undulating pitoresque landscape

of Northern Bohemian Sandstone Plateau inter-
woven with ponds and dominated pine woods.
All of that is former military trainig area called
Ralsko, whis is today popular tourist destina-
tion. The area is extremly valued in term of
nature conservation, a considerable part of it
being declared as the Kokofinsko — Machtuv
kraj Protected Landscape Area. At the same
time, it is part of the Nature 2000 system and
a gem of Ralsko is represented by the Biehyné
— Pecopala National Nature Reserve with a one-
thousand-hectar territory with sandstone, rocks,
ravines and wetlands. The total area under stu-
dy with 28.204 ha and with an altitude from 300
to 700 m u. s. l. consists of: 2.684 ha of forest
stands, 215 ha of water bodies, 84 ha of agri-
cultural lend and 8 ha of built-up area. Human
density is very low. In terms of game keeping
and hunting area is devided to three main diffe-
rent hunting grounds (fig. 2).

1. Ralsko: 21.464 ha of free range is covered
by 16.000 ha of different forest stands. The
amazing pine and spruce forests are spaced
out by oak and beech forests, Three thousand
hectares are formed by open areas of former
army shooting ranges, agriculture land, wa-
ter surfaces (main ponds: Machovo jezero,
Biehynsky rybnik, Novozamecky rybnik,
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Fig. 1 Wolf distribution in the Czech Republic with situation of study area (green circle): brown silhouettes —
packs, green silhouettes — couples, silhouette — resident individuals? — unknown status. Adjusted map according to
database (ND OP) of the Nature Conservation Agency of the Czech Republic.

Fig. 2 Map of the study area (1 — Ralsko hunting ground, 2 — Velky Dub game preserve, 3 — Zidlov game preserve)
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Hrad¢anské rybniky and river Ploucnice)
and swamps. In this hunting ground a very
good populations of fallow deer and roe deer
exists. There is also a more limited popula-
tions of red deer and mouflon. Exact abun-
dance of game species and density are unk-
nown. Strong wolf predation exists.

2. Velky Dub: game preserve of 534 ha repre-
sents fully forested area with large beach-
wood and some oak stands; rugged sandsto-
ne rocky formation.This preserve served as
breeding area for fallow deers and mouflons.
Former strong wolf predation before fence
adjustment existed.

3. Zidlov: with 3.794 ha represents second big-
gest game preserve in the Czech Republic.
The most important areas are deforested
military tank fire ranges, forestation extends
to 55.9 %. Main bred game is red deer., ac-
cessory game are: wild boars, fallow deers,
roe deers and mouflons. The locality has
become the first site in the Czech Republic
to returning the European Bison, now herd
of 30 animals is presented. Due to large area
game behaviour is the same like in free na-
ture. Former strong wolf predation before
fence adjustment existed.

Material and methods

Predation of wolves on ungulates in the study
area was evaluated for the period 2014-2018 on
the base of evidence of all the prey found. For
each prey specimen, exact localization, species,
sex and age were recorded. Besides that, faeces
of wolves were collected; their genetic and food
analyses, as well as predation on domestic ani-
mals, are, however, not subject of the presen-
ted study. The impact of the wolf predation on
game management was evaluated in particular
hunting grounds as a relative portion (in %) of
killed animals from the hunting plan. The influ-
ence on behaviour of the European bison was
assessed from telemetric data of the studied
herd. In 2018, in the game preserves Velky Dub
and Zidlov, the fence of the preserve was ad-
justed to stop frequent digging under the fence
into the enclosures. In the preserve Velky Dub
wire mesh was used along the total length of
10.5 km. The mesh was bent and in width of

1 m laid on the ground. In the preserve Zidlov
a massive wire grate was used,which along the
length of 32 km, was buried 50 cm deep.

Results

In the time period 2014-2018, in three hun-
ting grounds (one free range, two game pre-
serves) in the former military area Ralsko in
northern Bohemia, altogether 653 ungulate
specimens killed evidently by wolves were
found. The most common prey was fallow deer
(35.1 %), followed by mouflon (25.1 %), roe
deer (21.1 %), red deer (10.6 %), and wild boar
(8.1 %).

The wolves in particular hunting grounds killed
annually 5.4-39.0 individuals of mouflon,
6.5-36.8 inds. of fallow deer, 7.0-22.0 inds. of
roe deer, 5.0-11.0 inds. of red deer, and 2.4—
8.2 inds. of wild boar. This means 0.02-0.14
inds./100 ha of mouflon, 0.02—-0.13 inds./100
ha of fallow deer, 0.02—0.08cinds./100 ha of roe
deer, 0.02-0.04 inds./100 ha of red deer, and
0.01- 0.03 inds./100 ha of wild boar, in total
0.35-10.86 inds./100 ha of all the peryed ungu-
late species.

The portion of predated game from the who-
le hunting plan was 19-127 % in mouflon,
7-11 % in fallow deer, 9-12 % in roe deer,
3-5 %, in red deer, and 1-2 % in wild boar. In
total, wolves killed 7-11 % of the hunting plan
of game artiodactyls.

The sex ratio of the prey in particular species
was:in the wild boar 3.8 % of adult and subafult
males : 20.8 % of adult and subadult females:
45.2 % of uindetermined juveniles : 30.2 %
adults and subadults without sex determination;
in red deer 8.7 % of males : 68.1 % of females:
23.2 % of youngs; in fallow deer 15.3 % of ma-
les : 44.5 % of females : 40.2 % of youngs; in
roe deer 18.1 % of males: 48.6 % of females:
33,3 % of youngs, and in mouflon 36.0 % of
males: 31.1 % of females: 32.9 of youngs.

Not a single case of predation on European bi-
sons was recorded, and even a calf, handicap-
ped since birth was not killed. A change in be-
haviour was, however, noted. During attacks of
wolves on other ungulates, and afterwards, the
herd withdrew and stayed at the opposite end of
the game preserve.
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Table 1 Overview of the game preyed by wolves in the hunting ground Ralsko
2014 2015 2016 2017 2018
h‘;}i‘llg Kills h‘;?:;g Kills h‘;‘;i‘llg Kills h‘;‘;;glg Kills h‘;‘;;i:llg Kills

fallow deer 366 35 331 37 380 26 403 33 391 53
red deer 98 1 72 8 75 2 128 4 126 10
roe deer 243 37 253 31 256 27 268 4 255 11
wild boar 422 9 399 9 350 10 330 6 366 7
mouflon 55 10 27 5 16 5 6 6 0 1

hunting plan kills hunting plan kills

2014 2015

250

200
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100 |

. Ill-lll-l_ I‘-ll_ . (.

hunting plan kills

mfallow deer ®red deer Wroe deer

hunting plan kills hunting plan kills
2016 2017 2018

wild boar ® mouflon

Graph 1 Overview of the game preyed by wolves in the hunting ground Ralsko

Data from hunting grounds are presented in
tables 1— 6 and graphs 1- 3.

Securing the fences around the game preserves
in 2018 stopped penetrating of wolevs into the
enclosures and thus also perdation on game ar-
tiodactyls.

Discussion

The found differences between particular hun-
ting grounds were given primarily by the diffe-
rent food offer. Thus for instance, in the game
preserve Velky Dub, red deer and roe deer do
not occur, while in the game preserve Zidlov
red deer is more common than in free range
hunting ground Ralsko. The findings are con-
sistent with the data published for regions of the
mid-European agricultural landscape in western
Poalnd (Nowak et al. 2011) and eastern Germa-

ny (ANSORGE et al. 2006, WAGNER et al. 2012),
recently recolonized by wolves. A similar food
composition was found in northeastern and eas-
tern Poalnd (e.g. JEDRZEJEVSKI et al. 1996, 2000,
2012, MySLAJEK et al. 2018), and Latvia (Zuxxa
etal. 2009), where wolves belonging to the Bal-
tic population occur (Hurva et al. 2017). Here,
in the food of wolves rather smaler ungulates,
such as roe deer, fallow dear, and mouflon pre-
vail.

Older data on food of wolves from the Czech
Republic (FEIKLOVA et al. 2004) should be con-
sidered only orientation data, because tehy were
absed on the analysis of a small sample of wolf
feces. On the contrary, in the Carpathian po-
pulation, in food of wolves red deers and wild
boars prevail (BRTEK & VOSKAR 1987, SMIETA-
NA & KLIMEK 1993, HELL et al. 2001), including
the recolonized northern Hungary (LANSZKI et
al. 2012).
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Table 2 Portion of the game preyed by wolve from the hunting plan (hunting ground Ralsko)

2014 - 2018 hunting plan kills %
red deer 499 25 5
roe deer 1275 110 9
wild boar 1867 41 2
mouflon 106 27 25
altogether 5618 387 7
Table 3 Overview of the game preyed by wolves in the hunting ground Velky Dub
2014 2015 2016 2017 2018
hunting Kills hunting Kills hunting Kills hunting Kills hunting Kills
plan plan plan plan plan
- 50 0 27 0 72 0 53 19 67 0
red deer 0 0 0 0 0 0 0 0 0 0
roe deer 0 0 0 0 0 0 0 0 0 0
wild boar 8 0 6 0 10 0 10 0 10 0
mouflon 50 0 57 0 51 0 42 39 2 0
80
70
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50
40 —
30
20
> I I
g hunting phn hunuupun humu"la. hunting plnn kills hunting pl: kills

2014

2015

= fallow deer ™ red deer
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®roe deer W wild boar ®moufion
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Graph 2 Overview of the game preyed by wolves in the hunting ground Velky Dub
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Table 4 Portion of the game preyed by wolves from the hunting plan in the hunting ground Velky Dub.

2014 - 2018 hunting plan kills %
TN NN R

red deer 0 0 0

roe deer 0 0 0

wild boar 44 0 0

mouflon 202 39 19

altogether 515 58 11

Table 5 Overview of the game preyed by wolves in the hunting ground Zidlov

2014 2015 2016 2017 2018
h‘;’l‘:r‘l‘g ills h‘l‘;‘::g Kills hlgl’:r‘l‘g Kills h‘l‘)‘;:::g Kills hl;rll:r‘l‘g ills
- 46 2 47 4 50 1 50 | 19 50 | 0
red deer 258 3| 273 4 | 256 9 | 276 | 28 | 266 | o
roe deer 44 1 49 10 44 3 47 14 45 0
wildboar | 135 1|82 30| 218 4 | 170 4 | 140 | o0
mouflon 45 | 37 21 | 45 1| 10 0 6 0 0
-
=
zoo
-
gl |
III _1 il __._I |I || . |
S S g o -
-
Giiciier Bl Sopdier iling: Suniin

Graph 3 Overview of the game preyed by wolves in the hunting ground Zidlov
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Table 6 Portion of the game preyed by wolves from the hunting plan in the hunting ground Ralsko

2014-2018 hunting plan kills %
fallow deer 243 26 11
red deer 1329 44 3
roe deer 229 28 12
wild boar 845 12 1
mouflon 77 98 127
altogether 2723 208 8
Abstract

During the time period 2014-2018, in three
huntig grounds (one free range, two game pre-
serves), on the ground of the former military
area Ralsko in Northern Bohemia, altogether
653 preys of the wolf were found. The most
frequently preyed animals were the fallow
deer (35.1 %), followed by mouflon (25.1 %),
roe deer (21.1 %), red deer (10.6 %), and wild
boar (8.1 %). The wolves have hunted annu-
ally 0.02—0.14 individuals/100 ha of mouflon,
0.02—0.13 ind./100 ha of fallow deer, 0.02—0.08
ind./100 ha of roe deer, 0.02—0.04 ind./100 ha
of red deer and 0.01- 0.03 ind./100 ha of wild
boar, altogether 0.35—-10.86 ind/100 ha of the
ungulates. Secure fences of game preserves pre-
vented predation of wolves on ungulates.
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Savci (Eulipotyphla, Rodentia, Carnivora,
Artiodactyla, Lagomorpha) severovychodni ¢asti
CHKO Kokofinsko-Machuv kraj

Mammals (Eulipotyphla, Rodentia, Carnivora, Artiodactyla,
Lagomorpha) of the Kokofinsko-Machuiv kraj Protected
Landscape Area (Bohemia, Czech Republic), northeastern part

Jaroslav Cerveny?!, Miroslav Zikmund?, Zdené&k Vitacek? a Alena
Cervend?®
! Fakulta lesnicka a dfevaiska, CZU v Praze, Kamycka 129, 165 00 Praha 6; e-mail: cerveny@fld.czu.cz,

zikmund@fld.czu.cz

2Vlastivédné muzeum a galerie v Ceské Lip&, nam. Osvobozeni 297/1, 470 01 Ceské Lipa;
e-mail: vitacek@muzeumcl.cz

3 Mimotiska 630, 190 00 Praha 9; e-mail: cervena.al@gmail.com

Abstract. The authors report results of a short-term research on mammals (excluding the bats)
in the Kokofinsko-Machiv kraj Protected Landscape Area NE part. Altogether, 42 mammal
species have been recorded there (6 eulipotyphlans, 16 rodents, 12 carnivores, 7 artiodactylans,
1 lagomorph). In total, 149 specimens of small mammals were found at 15 sites by live traps:
Sorex araneus, S. minutus, Neomys fodiens, N. anomalus, Talpa europaea, Clethrionomys
glareolus, Arvicola amphibius, Microtus arvalis, M. agrestis, M. subterraneus, Apodemus
sylvaticus, A. flavicollis A. agrarius, Micromys minutus. At 15 sites larger mammals were
monitored by camera traps: Mustela erminea, Martes martes, M. foina, Meles meles, Lutra lutra,
Vulpes vulpes, Canis lupus, Nyctereutes procyonoides, Sus scrofa, Capreolus capreolus, Cervus
elaphus, Dama dama, Ovis aries musimon, Lepus europaeus. The following fourteen species
were recorded during day and night counting, snow tracking, faeces sampling and kill collecting
on the road: Erinaceus europaeus, Castor fiber, Sciurus vulgaris, Glis glis, Ondatra zibethicus,
Mus musculus, Rattus norvegicus, Myocastor coypus, Mustela nivalis, Mustela putorius, Canis
aureus, Procyon lotor, Cervus nippon and Alces alces. One species was recorded in the study area
for the first time: Canis aureus. Eight species were classified as possibly occurring there:
Crocidura suaveolens, Erinaceus roumanicus, Spermophilus citellus, Cricetus cricetus,
Muscardinus avellanarius, Eliomys quercinus, Rattus rattus and Oryctolagus cuniculus.

Key words: northern Bohemia, Eulipotyphla, Rodentia, Carnivora, Artiodactyla, Lagomorpha,

faunistic survey
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Uvod

Piestoze fauna savcd Ceské republiky je diky intenzivnimu vyzkumu v druhé
poloviné 20. stoleti a diky soucasnému monitoringu zejména chranénych tzemi
pomérné dobie znama, stale zistavaji izemi, ktera detailné zpracovana stale
nejsou. K témto oblastem patii i uzemi vroce 2014 rozsiteného CHKO
Kokotinsko, které se oznacuje jako Machiiv kraj. Do soucasné doby existuje pouze
jeden ucelenéjsi ptrehled savéi fauny tehdejsiho vojenského vycvikového prostoru
Ralsko (Vitacek 1997), jedna publikace zabyvajici se savci okoli Novozameckého
rybnika (Sutera et al. 1993), jedna publikace o vydie (Vitiéek & Pytloun 2008)
ajedna publikace o nadvratu bobra na sledované uzemi (Vitacek 2011). Novégjsi
konkrétni tdaje lze nalézt v Atlasech rozsifeni savel v Ceské republice
publikovanych Narodnim muzeem v Praze: Andéra (2000), Andéra & Benes
(2001), Andéra & Bene§ (2002), Andéra & Cerveny (2004), Andéra & Hanzal
(1995), Andéra & Hanzal (1996), Andéra & Cerveny (2009 a), Andéra & Cerveny
(2009 b) a v Nalezové databazi ochrany p¥irody (NDOP) spravované AOPK CR.
Jednotlivé nalezy n€kterych druhti jsou pak publikovany i v dalSich pracech (napf.
Honcu et al. 1974, Vohralik, Andéra 1976, Vondracek & Honca 1978, Hanzal
1992, Vondraéek 1998, Barta & Benda 1998, Honci 1999, Andéra & Cerveny
2008, Andéra 2010, Polednik et al. 2012, Vorel et al. 2012).

Struéna charakteristika sledované oblasti

Oblast je geomorfologicky dosti pestrd s velmi rozdilnymi typy prostfedi
(Mackov¢in et al. 2002, Chytry et al. 2010, Beran et al. 2012). Centralni ¢ast tvori
piskovcové plosiny rozbrazdéné hustou siti kanonovitych tdoli Hrad¢anské
pahorkatiny se skalnimi pseudokrasovymi formacemi Hrad¢anskych stén.
Jihovychodni casti izemi dominuje Bezd&zskd vrchovina s vyraznymi vrcholy
Velky Bezdéz (604 m n. m.) a Maly Bezdéz (578 m n. m.). Okrajové ploché panve
jsou vytvoreny zejména v povodi tokli Plou¢nice a Robec¢ského potoka s nékolika
rybniky  (Hrad¢anské rybniky, Hefmanicky rybnik, Machovo jezero
a Novozamecky rybnik). Typicka jsou Cetna raselini§té. Kvadrové piskovce jsou
roz¢lenéné do bizarnich skalnich ttvarti, kanonovitych soutések i jednotlivych skal,
vytvofeny jsou i &etné pievisy, galerie a pseudokrasové podzemni prostory. Uzemi
je fazeno prevazn¢ do teplé a cCastecné do mirn€ teplé oblasti. V panevnich
polohéch a roklich se projevuje mirna teplotni inverze. Uzemi vétsinou pokryvaji
lesy (78 %), v nichz pievazuje borovice lesni (68 %). Smrk se vyskytuje na svazich
a dnech rokli a na raSelinnych ptudach, ale také na kyselych stanovistich 3. a 4.
lesniho vegeta¢niho stupné a na oglejenych ¢i podmacenych stanovistich. Modfin
se vyskytuje jednotlivé i ve skupinidch zejména na stanovisStich 3. a 4. lesniho
vegetacniho stupné. Z listnatych dfevin je nejvice zastoupen buk (6 %), ktery se
vyskytuje zejména na vyvielinach bud’ jako pfimés nebo tvoifi i jednodruhovy
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porost (napt. Pecopala). Dub letni se vyskytuje jako ptimés na oglejenych ptudach,
dub zimni spiSe na oslunénych svazich 2. a 3. lesniho vegetacniho stupng.
Vyznamngj$iho zastoupeni dosahuje briza (necelych 6 %), kterd se vyskytuje na
chudych i podmacenych stanovistich a misty vytvari celistvé nesmiSené porosty.
Na Dokesku jsou vytvoieny pomérné rozsahlé boreokontinentalni bory, které se
zde vyznacuji vyssi primési listnacl, zejména dubu zimniho a letniho a vyskytem
viesu, bortivky a brusinky. Ve vétSin€ bori je bohaté¢ vyvinuto mechové a fidce
i liSejnikové patro. V raSelinnych borech je pfimisena btiza pyfita a vyskytuji se
zde i klikva bahenni, vlochynég, brusinka a bortivka, misty i rojovnik bahenni.
Acidofilni buciny se vyskytuji v NPR Bfehyn¢ — Pecopala, na Bezdézu a Bukové
hote, v jejichz sousedstvi se ostrivkovité¢ objevuji kvétnaté buciny. Na skalach,
hiebenech a strmych svazich se vyskytuji specifické typy boreokontinentalnich
bort, které lze hodnotit jako pfirozené. V riznovekych porostech s ptimési btizy je
bylinné patro velmi chudé, nejCastéji zastoupené bortivkou, brusinkou a viesem.
Hrad¢anské stény se vyznacujici vysokou rozmanitosti rostlinnych druhd, rostou
zde spole¢né druhy vapnomilné i acidofilni. Okoli vodnich ploch a vodnich tokt
lemuji podmacené biotopy, zejména druhové rozmanité mokré louky, raselinisté
a moktady.

Material a metodika

Ve sledované oblasti byli pro ucely této zpravy cilen€ sledovani savci nalezejici
fadim hmyzozravei (Eulipotyphla), hlodavci (Rodentia), Selmy (Carnivora),
sudokopytnici (Artiodactyla) a zajici (Lagomorpha). Sledovani se uskutecnilo
Vv priabéhu roku 2017, nicmén¢ do prehledu zjisténych druhti byly zarazeny i nase

Savci byli zjistovani nasledujicimi metodami:

a) pfimé pozorovani jedincti nebo jejich specifickych pobytovych stop

b) no¢ni sledovani pomoci silnych svétel nebo noktovizoru

¢) sbér uhynulych jedinci na dopravnich komunikacich

d) odchyt drobnych zemnich savct (hmyzozravcei, hlodavei) do zivochytnych pasti,
které byly exponované na nize uvedenych lokalitach v terminech 12.-15. 7. 2017,
12.-15. 8. 2017, 12.-15. 9. 2017, 12.-15. 10. 2017. Béhem odchytii byly pasti
kontrolovany v jedno- aZz dvouhodinovych intervalech a chycend zvifata byla
vypousSténa ve vzdalenosti cca 100 m od odchytovych mist, aby se opétovné
nechytala. Jako padaci pasti byly pouzity plastové nadoby o obsahu 3 | zakopané
na uroven terénu. Mimo doby odchytd byly pasti uzavieny, aby nedochazelo
k nezadoucim thynim jedinct. Na kazdém z 15 stanovis$t’ byly umistény 3 pasti.
Lokality byly vybrany tak, aby zahrnuly rozdilna prostfedi a aby pokud mozno

vvvvvv

1. Brenna, Brennsky mlyn (50.6521739N, 14.6280833E), 250 m n. m., bieh Plou¢nice;
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2. Provodin, Provodinska piskovna (50.6219050N, 14.5873044E), 255 m n. m., bfezovy
porost na pisCitém podlozi pobliz ptirodniho koupalisté;
3. Jestebi (50.6122308N, 14.5914428E), 250 m n. m., bieh Robecského potoka
s kfovinami a skupinami stromu;
. Hrad¢any, Senna bréna (50.6252731N, 14.6407325E), 290 m n. m., bor;
. Doksy, NPP Swamp (50.5950364N, 14.6433411E), 265 m n. m., okraj raseliniste;

. Hrad¢any, Hrad¢anské stény (50.6176528N, 14.6978731E), 305 m n. m. skalni stény
Vv lesnim prostfedi;

7. Doksy, Travni rokle (50.5961769N, 14.7177133E), 300 m n. m, skalni atvary v lesnatém
udoli;

8. Doksy, hranice NPR Pecopala (50.5857592N, 14.7155300E), 275 m. n. m., moktad,;

9. Hrad¢any (50.6078317N, 14.7727750E), 620 m n. m., pramenist¢ Hradcanského potoka;

10. Kutivody, Strazov (50.5843356N, 14.7443436E), 290 m n. m., okraj louky a lesa;

11. Doksy, Fleslovo jezirko (50.5677539N, 14.7370319E), 285 m n. m., okraj vzrostlého
lesa;

12. Doksy, Fleslovo jezirko (50.5676039N, 14.7355675E), 285 m n. m., borova mlazina
v oplocence;

13. Doksy, Fleslovo jezirko (50.5670397N, 14.7368911E), 285 m n. m., moktadni
stanovisté v lese;

14. Bezdéz, Maly Bezdéz (50.5385350N, 14.7143203E), 465 m n. m., sutové pole;
15. Bezdéz, Maly Bezdéz (50.5383747N, 14.7159028E), 465 m n. m., acidofilni bucina,

AN N B

e) pouziti tzv. fotopasti na vhodnych mistech pfedpokladaného prichodu Selem,

sudokopytnikil a zajicii (vétSinou na vySlapanych stezkach) od 1. 7. 2017 do 20. 10.

2017. Lokality byly vybrany tak, aby zahrnuly rozdilna prostiedi.

16. Veseli (50.6331911N, 14.6224050E), 280 m n. m., remizek;

17. Hrad¢any, Senna brana (50.6265697N, 14.6373075E), 290 m n. m., bor;

18. Doksy, Staré Splavy (50.5995333N, 14.6227939E), 260 m n. m., u zelezniéni traté;

19. Doksy, Maly Borny (50.5949847N, 14.6693464E), 320 m n. m., lesni porost se
skalnimi ttvary;,

20. Hrad¢any (50.6270156N, 14.6780028E), 255 m n. m., meandr Plou¢nice;

21. Hrad¢any, Hrad¢anskeé stény (50.6178894N, 14.6971139E), 310 m n. m., okraj
sut'ového pole pod vrcholem;

22. HradCany, Za Starou oborou (50.6059653N, 14.6794503E), 325 m n. m., lesni porost se
skalnimi ttvary;,

23. Doksy, Travni rokle (50.5961769N, 14.7177133E), 300 m n. m, skalni Gtvary
V lesnatém udoli;

24. Doksy, hranice NPR Biehyné — Pecopala (50.5844781N, 14.7178650E), 270 m. n. m.,
mokiad;
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25. Hrad¢any (50.6074214N, 14.7714233E), 620 m n. m., prameni$té Hrad¢anského

potoka;
26. Kutivody, Strazov, Dubova hora (50.5827883N, 14.7416831E), 295 m n. m., lesni

porost;
27. Doksy, Fleslovo jezirko (50.5677100N, 14.7340494E), 290 m n. m., lesni porost;

28. Doksy, Cihadla (50.5829008N, 14.7862719E), 350 m n. m., lesni prisek;
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Obr. 1. Mapa zajmového tzemi s vyznaéenim sledovanych lokalit, ® — odchyty drobnych
zemnich savcl (1-15) a umisténi fotopasti (16-30).

Fig. 1. The map with the sites under study, ® — sites of small terrestrial mammal trapping
(1-15) and camera traps sites (16-30).
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29. Bezdéz, Maly Bezdéz (50.5383747N, 14.7159028E), 465 m n. m., acidofilni bucina;

30. Vrchbéla (50.5376439N, 14.7670044E), 305 m n. m., travni porosty s rozvolnénymi
kfovinami a vtrousenymi stromy.

Vysledky
HMYZOZRAVCI — EULIPOTYPHLA

Rejsek obecny (Sorex araneus)

Piehled lokalit: ¢. 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15.

Poznamky: Rejsek obecny patii k zcela béznym druhtim sledovaného tzemi. Byl zjistén na
100 % sledovanych lokalit a zaroven byl nejpocetnéj$im druhem v odchytech do
zivochytnych pasti, kde predstavoval 20,8 % celkového vzorku.

Rejsek maly (Sorex minutus)

Prehled lokalit: €. 1,3, 5,7, 8,9, 13, 14, 15.

Poznamky: Rejsek maly patii k béznym druhtim sledovaného uzemi. Byl zjistén na 60 %
vSech sledovanych lokalit, schazel predev§im v Cisté lesnich porostech. Spole¢né
snornikem rudym byl druhym az tfetim nejpocetnéj§im druhem v odchytech do
zivochytnych pasti, kde pfedstavoval 13,4 % celkového vzorku.

Rejsec vodni (Neomys fodiens)

Piehled lokalit: ¢. 1, 3, 5, 8, 9.

Poznamky: Rejsec vodni je v sledovaném uzemi striktn€é vazan na vodni prostiedi,
pfedevsim na drobné toky, méné na mokiadni stanovisté. Byl zjistén na 33,3 % vSech
sledovanych lokalit, pfi odchytech do zivochytnych pasti piedstavoval 6 % celkového
vzorku.

Rejsec ¢erny (Neomys anomalus)
Piehled lokalit: ¢. 1, 3,5, 8, 9, 13.
Poznamky: Rejsec ¢erny byl ve sledovaném tizemi, zcela ve shodé s dosavadnimi poznatky,
dokumentovan na moktadnich stanovistich. Byl zjistén na 40 % vSech sledovanych lokalit,
pii odchytech do Zzivochytnych pasti piedstavoval pouze 4,7 % celkového vzorku.
Vzhledem k vyhranénym narokim na prostfedi a omezenému vybéru lokalit odchytu je

vvvvvv

Krtek obecny (Talpa europaea)

Piehled lokalit: ¢. 10. Behyné (50.5877011N, 14.7045692E), 17. 10. 2017, 280 m n. m.,
lex. uhynuly na silnici.

Poznamky: Jediny odchyceny jedinec ptedstavuje frekvenci vyskytu 6,7 % a dominanci 0,7
%, coz ale vzhledem ke zptisobu Zivota krtka a ndhodnosti odchytu nepiedstavuje skute¢ny
stav Na mnozstvi lokalit (napt. Bfehyn¢, Hrad¢any, Jestiebi, Provodin, Veseli, Vrchbéla,
Zahradky) byly zjistény typické pobytové znaky, tj. krtiny.
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Jezek zapadni (Erinaceus europaeus)

Ptehled lokalit: Provodin (50.6222508N, 14.5999417E), 12. 7. 2017, 290 m n. m., 1 eX.,
uhynuly na silnici; Hrad¢any (50.6165261N, 14.7068758E), 275 m n. m., 13. 8. 2017, 1 ex.
pozorovan v noci V intravilanu obce; Staré Splavy (50.5987075N, 14.6525236E1), 15. 9.
2017, 285 m n. m., 1 ex. pozorovan v noci na silnici; Obora (50.5414167N, 14.6749683E),
13.9.2017, 285 m n. m., no¢ni pozorovani 1 ex. na silnice u vsi.

Poznamky: Zjisténé udaje pravdépodobné neptedstavuji skutecny vyskyt druhu ve
sledované oblasti. Vyskyt lze piepokladat i na dalSich lokalitdch, zejména bez souvislych
lesti. Druh je zde znamy z literatury: Vondracek & Honct 1978 (z vyvrzka vyra), Vitacek
1997.

HLODAVCI — RODENTIA

Bobr evropsky (Castor fiber)

Ptehled lokalit: HradCany (50.6250417N, 14.6992136E), 265 m n. m., 12. 7. 2015, piimé
pozorovani v fece Plou¢nici; Brenna (50.6426019N, 14.6502383E) 260 m n. m., 14. 7.
2017, star$i okusy na biechu Plou¢nice; HradCany (50.6426019N, 14.6502383E), 465 m n.
m., 12. 9. 2017, star$i okusy na biehu Plou¢nice.

Poznamky: Tento druh byl zatim zjistén ve sledovaném tzemi na zakladé starSich okust
dfevin v porostech feky Plouénice a pfimym pozorovanim v fece, jiné pobytové znaky
(ptehrady, hrady) svédéici o rozmnozovani nebo stalém vyskytu prokazany nebyly. Jedna
se o rychle se $iticiho hlodavce (Cerveny et al. 2001, Vorel et al. 2012), u kterého je znamy
staly vyskyt z okoli Ceské Lipy, Straze pod Ralskem a Novin pod Ralskem (Vorel ad
verb.).

Veverka obecna (Sciurus vulgaris)

Prehled lokalit: Bezdéz (50.5383789N, 14.7143992E), 12. 8. 2017, 495 m n. m., lesni
porost, pozorovani 1 ex. (rezava forma); Doksy, Cihadlo (50.5832817N, 14.6705011E) 15.
7. 2017, 275 m n. m., lesni porost, pozorovani 1 ex. (rezavd forma);, Ralsko, Strazov
(50.5839614N, 14.7423561E), 14. 8. 2017, 290 m n. m. m., lesni porost, pozorovani 1 ex.
(rezava forma); Hrad¢any (50.6087989N, 14.7718606E ), 15. 10. 2017, 290 m n. m., lesni
porost, pozorovani 1 ex. (Cernd forma); HradCany, De¢lova cesta (50.5987281N,
14.6772964E ), 3. 8. 2017, 375 m n. m., lesni porost, pozorovani 1 ex. (¢ernd forma);
Hrad¢any, Studena rokle (50.6116858N, 14.6660742E ), 22. 8. 2017, 325 m n. m., lesni
porost, pozorovani 1 ex. (Cerna forma).

Poznamky: Néhodnad pozorovani nedavaji piehled o skute¢ném vyskytu druhu ve
sledovaném tizemi. V minulosti béZny vyskyt (Vondraéek & Honct, 1978, Sutera et al.
1993, Vitacek 1997, Andéra & Bene§ 2002). V letech 2004 az 2007 byla na lokalité
u Fleslova jezirka (50.5672933N, 14.7367181E) nckolikrat vypusténa mlad’ata veverky
obecné odchovana ve stanici v Mimoni.

Plch velky (Glis glis)

Piehled lokalit: Hrad¢any, Psi kostel (50.6275950N, 14.6628108E), 12. 8. 2017, 300 m n.
m., 1 ex. v ptaci budce; Hradcany, Psi kostel (50.6274206N, 14.6635375E), 21.8.2018, 300
m n. m., 3 ex. v piskovcové kapse jeskyné; Hrad¢any, Hradcanska vyhlidka (50.6175797N,
14.6984389E), 12. 8. 2017, 330 m n. m,, 1 ex. vptaéi budce; Doksy, U Flesla
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(50.5673211N, 14.7367678E), 13. 8. 2017, 285 m n. m., 1 ex. v ptaéi budce; Ralsko, Mala
Bukova (50.5975822N, 14.7466544E), 21. 10. 2017, 330 m n. m., 1 ex. v ptaci budce;
Bezdéz (50.5389103N, 14.7169742E), 11. 7. 2017, 450 m n. m., 1 ex. v ptaci budce.
Poznadmky: Neobvykle velky pocet ndhodnych nalezti naznacuje bézny vyskyt druhu na
sledovaném uzemi, zvlasté na lokalitach s piskovcovymi skalnimi utvary a bukovymi
porosty. Plch velky se hojn¢ vyskytuje i v okoli sledovaného Uzemi. Pravidelné je
pozorovan na lokalitach: vrch Ralsko, vrch Tlustec, Noviny pod Ralskem, Vranov a Malé
Ralsko, Prirva Plouénice (Horagek in litt, Svec, ad verb.). Zcela béznym druhem byl plch
velky i v minulosti, o ¢emZ svéd¢i mnozstvi publikovanych idaji z vice lokalit jiz od konce
19. stoleti (Wurm 1894, Prazak 1896, Loos 1913, Michel 1929, vSe in Andéra & Benes
2001).

Ondatra piZmova (Ondatra zibethicus)

Prehled lokalit: Zahradky (50.6298586N, 14.5468514E), 17. 6. 2015, 250 m n. m,,
pozorovani 1 ex. u bfehu Novozameckého rybnika; Bfehyné, Brehynsky rybnik
(50.5774553N, 14.6958144E), 7. 11. 2017, 270 m n. m., pozorovani 1 ex. pfi vylovu
rybnika.

Poznadmky: V druhé poloviné 20. stoleti byl vyskyt druhu podle publikovanych udaja
(Vondraéek & Honcti 1978, Sutera et al., 1993, Andéra, Benes, 2001) ziejmé &ast&jsi a je
velice pravdépodobné, Ze se pocetnost ondatry vyrazné snizila, tak jako v jinych oblastech
CR (Andéra & Benes 2001).

Nornik rudy (Clethrionomys glareolus)

Prehled lokalit: ¢. 1, 2, 3,4,5,6,7,8,9, 11, 12, 14, 15.

Poznamky: Nornik rudy patii k béznym druhtim sledovaného tizemi. Byl zjistén na 86,7 %
vsech sledovanych lokalit a spole¢né s rejskem malym byl druhym az tfetim nejpocetnéjsim
druhem v odchytech do Zivochytnych pasti, kde predstavoval 13,4 % celkového vzorku.

Hryzec vodni (Arvicola amphibius)

Prehled lokalit: ¢. 1, 3. Hrad¢any, meandr Ploucnice (50.6270156N, 14.6780028E), 13. 9.
2017,255 m n. m., 1 ex. uhynuly na bfehu Plou¢nice

Poznamky: Hryzec vodni byl zjistén na 13,3 % vSech sledovanych lokalit, pti odchytech do
zivochytnych pasti predstavoval 2 % celkového vzorku. Ve sledované oblasti se kvuli
nesnadnosti odchytu bézn€ uzivanymi metodami jedna o méné ¢asto nachazeny druh, ktery
je vsak ve skute¢nosti pomé&mé hojny (Vondraéek & Honcti 1978, Sutera et al. 1993,
Vitacek 1997).

Hrabos polni (Microtus arvalis)

Prehled lokalit: €. 1, 2, 3, 5, 6, 10.

Poznamky: Hrabo§ polni byl zjistén na 40 % vsech sledovanych lokalit, pfi odchytech do
zivochytnych pasti pfedstavoval 10,1 % celkového vzorku. K zajimavostem patii jeho
vyskyt na Gpati skalni stény v lesnim porostu.

Hrabo§ mokiadni (Microtus agrestis)
Piehled lokalit: €. 1, 3, 5, 8,9, 10, 13.
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Poznamky: Hrabo§ mokfadni patii k zcela béZznym druhtim sledovaného uzemi, a to
zejména na bezlesi ¢i mokiadnich lokalitdich. Byl zjistén na 46,7 % vSech sledovanych
lokalit. Zaroven byl ¢tvrtym nejpocetnéj§im druhem v odchytech do Zivochytnych pasti,
kde ptedstavoval 10,7 % celkového vzorku.

Hrabosik podzemni (Microtus subterraneus)

Piehled lokalit: ¢. 1, 10.

Poznamky: Hrabo$ik podzemni byl ve sledovaném uzemi zjistén pouze na dvou lokalitach,
tj. na 13,3 % vSech sledovanych lokalit, pfi odchytech do Zivochytnych pasti piedstavoval
pouze 1,3 % celkového vzorku. Tento druh je v celé sledované oblasti i jejim okoli
vyjime¢né zjistovanym druhem, jediny doposud znamy vyskyt pochazel od
Novozameckého rybnika (Sutera et al., 1993). Hrabosik podzemni mé zde, pravdépodobné
jako i jinde v CR (Andéra & Benes 2001), znatné ostrivkovity vyskyt.

Mysice kifovinna (Apodemus sylvaticus)

Piehled lokalit: €. 1, 2, 3,7, 10, 15.

Poznamky: MysSice kiovinna byla ve sledovaném utzemi zjistétna na 40 % vSech
sledovanych lokalit, pti odchytech do zivochytnych pasti predstavovala 6,7 % celkového
vzorku. Tento druh je ve sledovaném tzemi patrné pocetnéj§i, nez jak naznauji naSe
vysledky, nebot’ mysice dovedou ze zivochytnych pasti vyskodit.

Mysice lesni (Apodemus flavicollis)

Prehled lokalit: ¢. 4, 6,7, 10, 11, 12, 14, 15.

Poznamky: Mysice lesni byla ve sledovaném tzemi zjisténa na 53,3 % vsech sledovanych
lokalit, pfi odchytech do zivochytnych pasti predstavovala 8,1 % celkového vzorku. Tento
druh je ve sledovaném tizemi, obdobné jako mysice kifovinna, patrné pocetnéjsi, nez jak
naznacuji nase vysledky.

Mysice temnopasa (Apodemus agrarius)

Piehled lokalit: ¢. 1, 2.

Poznamky: MySice temnopasa byla ve sledovaném uzemi zjisténa na dvou lokalitach, tj. na
13,3 % vSech sledovanych lokalit. Pii odchytech do Zivochytnych pasti piedstavovala
pouze 1,3 % celkového vzorku. Hranice rozsifeni tohoto druhu v Cechach vyrazné osciluje
a sledovana oblast momentalné lezi na jeji jizni hranici (Andéra & Gaisler 2012). Nalezy
mysice temnopdsé jsou zndmé jiz od zacatku 19. stoleti (Wurm 1911 in Andéra & Bene§
2002, Vitacek 1997, Barta & Benda, 1998, Honct 1999).

Mys domaci (Mus musculus)

Prehled lokalit: Staré Splavy, kemp Andrea (50.5944375N, 14.6502278E), 15. 8. 2017, 265
m n. m., | ex. uhynuly v kempu; Hrad¢any letist¢ (50.6224353N, 14.7270617E), 17. 10.
2017, 275 m n. m., 1 ex. uhynuly na skladce dfeva; obora Velky dub, Dvojdomi
(50.6078103N, 14.6267367E), 31. 10. 2017, 275 m n. m., 1 ex. uhynuly u krmného
zafizeni.

Poznamky: Tento synantropné zijici druh ve sledovaném tzemi byl sice zjistén sice
nahodné, nicméné je vSak velmi pravdépodobné, Ze se zde v okoli lidskych sidel nebo
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v byvalych vojenskych zafizenich vyskytuje. Z minulosti existuje vice udajii o vyskytu ve
sledovaném tzemi nebo v jeho tésné blizkosti, napt. Ceska Lipa, Doksy (Wurm 1911 in
Andéra & Benes 2002).

Potkan (Rattus norvegicus)

Prehled lokalit: Jestiebi (50.5996381N, 14.5977689E), 9. 9. 2015, 255 m n. m., 1 ex.
srazeny na silnici; Staré Splavy, kemp Andrea (50.5944375N, 14.6502278E), 15. 10. 2017,
265 mn. m., 1 ex. uhynuly v kempu.

Poznadmky: Obdobné¢ jako my$§ domaci byl tento synantropné zijici druh ve sledovaném
uzemi zjistén nahodné, nicméné je velice pravdépodobné, Ze se zde vyskytuje na vhodnych
stanovistich daleko cCastéji. Z minulosti Udaje o vyskytu potkana existuji, pfedevsim
z nalezl v potrave vyra velkého (Vondracek & Honcti 1978, Vondracek 1998).

Myska drobna (Microtus minutus)

Prehled lokalit: €. 3.

Poznamky: Myska drobna byla ve sledovaném uzemi zjisténa pouze na jedné lokalité, tj. na
6,7 % vsech sledovanych lokalit, pfi odchytech do zivochytnych pasti pfedstavovala pouze
0,7 % celkového vzorku. Myska drobna je v celé sledované oblasti i v jejim okoli pomérné
vzacné zjistovanym druhem (Honcl 1999, Andéra & Bene$ 2001), nicméné zjistény
ojedinély vyskyt nemusi dokladat skutecnou pocetnost.

Nutrie (Myocastor coypus)

Prehled lokalit: Zahradky, Karasy, Novozamecky rybnik (50.6286214N, 14.5541956E),
2007, 250 m n. m., 1 ex srazen automobilem; Staré Splavy, zahrada domu (50.5864031N,
14.6318672E), kvéten 2012, 270 m n. m., odchyt 1 ex.; Bfehyn¢, Biechyiska prirva
(50.5755714N, 14.6933253E), 16. 5. 2016, 270 m n. m., pozorovani 1 ex. na biehu
Btiehynského rybniku; Biehyné, Biehyiiska prurva (50.5755714N, 14.6933253E), 13. 8.
2016, 270 m n. m., zji§tény stopy na bichu Biehyiiského rybniku.

Poznamky: Tento druh byl ve sledovaném uzemi zji§tén nahodné. Mohlo se jednat
0 jedince uniklé z chovl, nicméné neni zcela vyloucené, Ze se zde druh vyskytuje, nebot
jeho expanze je popisovana z vice oblasti CR (Cerveny et al. 2001, Andéra & Cerveny
2003). Mimo sledované tizemi byla nutrie zjisténa v Mimoni — Pernolticich (Andéra &
Cerveny 2004), z let 2003 a 2004 u Ralska, Tuhang, Zaksina, v roce 2011 v Kamenickém
Senové a Zakupech a ze srpna 2017 z rybnik@ Plouznického potoka.

SELMY — CARNIVORA

Hranostaj (Mustela erminea)

Piehled lokalit: ¢. 20. Biehyné (50.5874422N, 14.7132381E), 13. 8. 2017, 280 m n. m.,
1 ex. prebihal silnici.

Poznamky: Hranostaj byl ve sledovaném uzemi zjistén pouze na jedné pravidelné
sledované lokalité, coz pfedstavuje 6,7 % z téchto lokalit. Déle existuje jen jedno dalsi
ndhodné pozorovani. Druh je ve sledovaném uzemi urcit¢ pocetnéjsi, nez jak naznacuji
nase vysledky a vyskytovat se mize i v okoli lidskych sidel a dokonce i uvniti staveni.
V minulosti byl prokazan ¢asty vyskyt (Andéra & Cerveny 2009 b).
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Kol¢ava (Mustela nivalis)

Ptehled lokalit: Hrad¢any (50.6121486N, 14.7245033E), 14. 9. 2017, 270 m n. m., 1 ex. na
biehu rybnika Drznik; Jestfebi (50.6122308N, 14.5914428E), 12. 8. 2017, 255 m n. m.,
silnice u mostu pies Robec¢sky potok, pozorovani 1 ex.

Poznamky: Kol¢ava byla ve sledovaném tzemi zjisténa dvéma nahodnymi pozorovanimi,
0 jejim vyskytu plati totéz jako u hranostaje.

Tchof tmavy (Mustela putorius)

Prehled lokalit: Bfehyné (50.5875444N, 14.7048158E), 24. 7. 2016, 280 m n. m., 1 ex.
usmrceny na silnici.

Poznamky: Na§ ojedinély nalez nemusi pfedstavovat skute¢nou situaci vyskytu druhu.
Tchoi tmavy miZe byt ve sledovaném tzemi podetngjsi, nicméné v ramci CR doglo
koncem 20. stoleti k vyraznému snizeni pocetnosti, takze tento jediny nalez mtze odrazet
i nizkou pocetnost populace.

Kuna lesni (Martes martes)

Prehled lokalit: ¢. 17, 19, 21, 26, 29. Hrad¢any (50.6039664N, 14.7680678E), 30. 7. 2017,
285 m n. m., lesni cesta, no¢ni pozorovani 1 ex.; Hrad¢any, Dlouh4 rokle (50.6063547N,
14.6872206E), 15. 10. 2017, 305 m n. m., lesni porost se skalnimi titvary, pozorovani 1 ex.
Poznamky: Kuna lesni patii k béZznym druhtim sledovaného uzemi. Byla zjisténa v riznych
typech prostiedi s vyjimkou bezlesi, a to na 33,3 % vSech sledovanych lokalit i na dal§ich
mistech.

Kuna skalni (Martes foina)

Prehled lokalit: ¢. 16, 17, 23, 26, 27. Hradcany, Psi kostel (50.6275531N, 14.6634669E),
25. 5. 2017, 305 m n. m., pseudokrasova jeskyné, pozorovani 1 ex.; Staré Splavy
(50.5981014N, 14.6549483E), 13. 9. 2016, 275 m n. m., 1 ex. uhynuly na silnici; Provodin
(50.6165261N, 14.6171722E), 13. 9. 2017, 290 m n. m., no¢ni pozorovani 1 ex. na ceste;
Borecek (50.6296672N, 14.7136861E), 31. 10. 2017, 275 m n. m., 1 ex. uhynuly na silnici.

Poznamky: Kuna skalni patfi k hojnym druhiim sledovaného tzemi. Byla zjisténa
v ruznych typech prostfedi na 33,3 % vSech pravidelné sledovanych lokalit a byla
pozorovana i na dalSich mistech.

Jezevec lesni (Meles meles)

Piehled lokalit: ¢. 17, 18, 20, 22, 26, 29. Provodin (50.6189292N, 14.6149111E), 13. 9.
2017, 290 m n. m., nocni pozorovani 1 ex. na okraji lesika; Jestiebi (50.6010331N,
14.5943117E), 13. 8. 2017, 265 m n. m., no¢ni pozorovani 1 ex. u silnice; Hrad¢any
(50.6163150N, 14.7069536E), 13. 9. 2017, 290 m n. m., no¢ni pozorovani 1 ex. pfi usti
Smolné rokle.

Poznamky: Jezevec lesni patii k béznym druhtim sledovaného tizemi. Byl zjistén v riznych
typech prostiedi na 40 % vSech fotopastmi pravidelné sledovanych lokalit i na dalSich
mistech.
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Vydra Fiéni (Lutra lutra)

Ptehled lokalit: ¢. 20; Zahradky, Novozamecky rybnik (50.6301375N, 14.5367931E), 5. 2.
2017, 250 m n. m., trus na bfehu rybnika; Bfehyné (50.5758394N, 14.6934878E), 5. 2.
2017, 270 m n. m., trus pii Bfehynské prarve; Jestiebi (50.6123333N, 14.5911803E), 17.
10. 2017, 255 m n. m., trus pod mostem pies Robecsky potok; Brenna, Brennsky mlyn
(50.6533183N, 14.6285889E), 5. 2. 2017, 250 m n. m., stopy a trus na bfehu Ploucnice;
Hrad¢any, rybnik Drznik (50.6122050N, 14.7230067E), 280 m n. m., 5. 2. 2017, skluzy do
vody a trus; Hrad¢any, Strazovsky rybnik (50.6108706N, 14.7415461E ), 5. 2. 2017, 280 m
n. m., stopy a trus; HradCany, HradCansky rybnik (50.6187661N, 14.7077564E), 14. 4.
2011, srazena vydra na silici na hrazi rybnika; Borecek (50.6314203N, 14.7147858E), 7.
11. 2017, 270 m n. m., trus pod mostem ptes feku Ploucnici

Poznamky: Vydra fi¢ni se v posledni dob¢ stava béznym druhem potokti a dalsich vodnich
ploch sledovaného uzemi. Na lokalitach s fotopastmi byla sice zjisténa pouze na jedné
Znich (6,7 %), nicméné nalezy pobytovych znakt (stopy, trus) na nékolika potocich
a vodnich plochach svédéi o jejim pomérné hojném vyskytu. Na Ceskolipsku se vydra i
od roku 1991 a je dnes b&nym druhem (Vita¢ek & Pytloun 2008). Siieni druhu
a zvySovani podetnosti je znamo i z mnoha daliich oblasti CR (Cerveny at al. 2001,
Polednik et al. 2012).

Liska obecna (Vulpes vulpes)

Prehled lokalit: &. 16, 17, 19, 20, 21, 22, 24, 26, 27, 28, 29, 30. Srni u Ceské Lipy
(50.6329533N, 14.5846142E), 13. 8. 2017, 295 m n. m., louka u komunikace, no¢ni
pozorovani 1 ex.; Provodin (50.6217642N, 14.6012653E), 13. 9. 2017, 280 m n. m.,
u silnice, no¢ni pozorovani 1 ex.; Provodin, Dlouhy vrch (50.6216247N, 14.6180681E), 12.
8.2017, 300 m n. m., pole, no¢ni pozorovani 1 ex.; Biechyn¢, Bily kamen (50.5866419N,
14.7271467E), 13. 8. 2017, 280 m n. m., no¢ni pozorovani 1 ex. u silnice; Bfehyné
(50.5736558N, 14.6870250E), 13. 7. 2017, 290 m n. m., louka u vsi, no¢ni pozorovani
1ex.

Poznamky: LiSka obecnd patii k zcela béZznym druhiim sledovaného tzemi, obyvajici
prakticky vSechna prostfedi. Byla zjisténa na 80 % vsech lokalitach sledovanych fotopastmi
i nahodné pozorovana na dalSich mistech.

VIk obecny (Canis lupus)

Piehled lokalit: 17, 20, 22, 23, 26, 27. Vrchbéla (50.5341989N, 14.7842200E), 10. 10.
2017, 300 m n. m., okraj lesa, strzend danéla, stopy; Ralsko, Kanéi rokle (50.5846339N,
14.7552247E), 2.4.2018, 315 m n. m., pozorovani 2 ex.; Provodin, Dlouhy vrch
(50.5575411N, 14.7576603E), 28. 6. 2018, 350 m n. m., pozorovani 1 ex.; Ralsko, Zlaty
vrch (50.5702239N, 14.7440989E), 15.7.2017, 290 m n. m., pozorovani 4 ex. juv. (Vlasak,
ad verb.); Doksy (50.5836292N, 14.6743944E), 28. 8. 2018, 280 m n. m., pozorovani 1 F :
5 juv.; Biehyné (50.5661628N, 13.3386606E), 28. 10. 2018, 5 ex. bézelo pres silnici
(Cem}'l, ad verb.); Ralsko, Marianska cesta, (50.5575411N, 14.7576603E), 6. 11. 2018, 300
m n. m., pozorovani 1 ex.; HradCany, Studend rokle (50.6066731N, 14.6852656E),
13.11.2018, 315 m n. m., pozorovani 9 ex. (Vlasdk ad verb); Hrad¢any, meandry Plouc¢nice
(50.6260644N, 14.7079058E), 17.11.2018, 270 m n. m., pozorovani 5 ex. (Vlasak, ad
verb.); HradCany, Studend rokle (50.6105847N, 14.6718356E), 13. 12. 2018, Hradcany,
Studena rokle (50.6105847N, 14.6718356E), 13. 12. 2018, 315 m n. m., stopy n¢kolika ex.;
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Ralsko, U spalené hajenky (50.5713075N, 14.7535403E), 22. 12. 2018, 290 m n. m., stopa
lex.

Poznamky: Vlk obecny patii v souCasnosti ponékud piekvapivé k béznym druhiim
sledovaného tzemi a na tomto Uzemi se i rozmnozuje. Byl zjistén na 40 % vSech
sledovanych lokalit, kde byly instalovany fotopasti. Nalezeny byly i nory, kde se rodila
vicata. Podobné vysledky z této oblasti udava i CHKO Kokofinsko-Méchiv kraj a Hnuti
duha (Kutal eds. 2016). V roce 2018 byla ve sledované oblasti (mimo obory Velky Dub)
nalezena na 28 lokalitach kofist vlka: 7 ex. prasete divokého, 2 ex. srnce obecného, 14 ex.
danka evropského a 6 ex. muflona. Jesté v neddvné minulosti nebyl vyskyt tohoto druhu
V této oblasti vibec znam (Andéra & Cerveny 2009 b). Prvni pozorovani vlka pochazeji
z podzimu roku 2013, kdy 2 jedinci hnali dan¢i zvét v oblasti Zlatého vrchu (Flicek ad
verb.). Jednim z prvnich ovéfenych dokladii o vyskytu vlka byly stopy u Fleslova jezirka
(50.5676000N,14.7360100E) ze dne 8. 3. 2014, 295 m n. m. Prvni fotografické doklady
0 vyskytu vlka a zaroven prvni zji§téné rozmnozovani pochazi z roku 2014. V soucasnosti
oblast vyskytu tohoto druhu vyrazné presahuje hranice sledované oblasti, pozorovani napf.
existuji z okoli Destné, Dubé, Vrchovan, Holan, Brenné, StraZze pod Ralskem, Brniste,
Lindavy, Dolni Krupé, Mukatova ¢i Jiviny. Znamé jsou i v dennim tisku zvetfejnéné
opakované pfipady napadeni domdacich ovci na pastvinach, napt. Zahradky, Provodin,
Brenna, Bezdéz. Nejnovéji byl zaznamenan i Gtok na domaci dribez ve vesnické zastavbé:
Mukatov, Borovice (50.5627297N, 14.9291922E), 1.3.2019 (Trojer, ad. verb.).

Sakal obecny (Canis aureus)

Prehled lokalit: Zahradky, Novozamecky rybnik (50.6217381N, 14.5373442E), 7. 9. 2016,
250 m n. m., pozorovani 1 ex.; Provodin, Svaty Prokop (50.6243983N, 14.5967700E), 12.
8. 2017, 285 m n. m., vecerni pozorovani 1 ex. pfi lovu hrabosid na poli; Provodin,
dobyvaci prostor piskovny, ¢ast pod hibitovem 28.6.2018, (50.6264250N, 14.5909281E);
Viei Dul (50.6688519N, 14.6289719E), 24.10.2018, 275 m. n. m., pozorovani 1 ex
(Svoboda, ad verb.).

Poznamky: Sakal obecny je novym druhem nasi fauny, ktery rozsifuje sviij areal piirozenou
migraci. Jesté v neddvné minulosti se na uzemi CR viibec nevyskytoval (Andéra & Cerveny
2009 b), v soucasnosti v8ak doklady o jeho vyskytu rychle ptibyvaji. Ve sledované oblasti
se jedna o prvni vérohodné dikazy vyskytu. Nezavisle existuje jeS$té pozorovani 1 ex.
z podzimu 2016 ze silnice u Jestiebi (Horacek, in litt.) a 1 ex. u Zahradek z roku 2018.
Z blizkého okoli pak pochazeji opakovand pozorovani zroku 2015 v okoli Kufivod
a z lokalit: Svojkov (50.7147428N, 14.5898439E), 15. 4. 2018, 300 m n. m. (Fischer, ad
verb.); Destné, DesStensky vrch. (50.5324553N, 14.5200761E), 18.4.2018, 300 m n. m.,
pozorovani 1 ex. (Slaba, ad verb.).

Psik myvalovity (Nyctereutes procyonoides)

Piehled lokalit: 25. Zahradky, Mnichovska prirva (50.6219431N, 14.5372075E), 13. 8.
2018, 255 m n.m., no¢ni pozorovani 1 ex. na silnici (Bartdk ad verb.)

Poznamky: Psik myvalovity se v CR od konce 20. stoleti postupné stava pomérné b&znym
druhem (Cerveny et al. 2001). Ve sledovaném tzemi byl sice zjiitén pouze na jedné
lokalité sledované fotopastmi (6,7 %) a na dalsi lokalité byl pozorovan, nicméné opakované
tidaje z blizkého okoli dosvédéuji ast&jsi vyskyt: Kufivody, obora Zidlov (50.6083447N,
14.8494114E), 20. 6. 2016, 350 m n. m., 1 F : 7 juv; Kufivody, obora Zidlov (50.583958,
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14.833207), 20. 11. 2018, 325 m n. m., uloven 1 M juv, dalsi 3 ex. pozorovani; Kufivody,
obora Zidlov (50.593900, 14.835543), 25. 11. 2018, 355 m n. m., ulovena 1F ad; Horni
Rokyta (50.572310, 14.857519), 11. 11. 2018, 345 m n. m., pozorovano 5 ex.; Rokytd
(50.555262, 14.858599), 7. 12. 2018, 325 m n. m., pozorovani 4 ex.

Myval severni (Procyon lotor)

Prehled lokalit: Staré¢ Splavy (50.5934361N, 14.6512897E), 15. 12. 2016, 265 m n. m.,
stopy jednoho jedince pobliz parkovisté; Obora (50.5495689N, 14.6664422E), 14. 8. 2018,
280 m n. m.,1 ex. piejety na silnici (Kopecky ad verb.).

Poznamky: Kromé naSich nalezdi byl vroce 2017 byl prokazan vyskyt napf. i v NPP
Biehyné — Pecopala (tdaje CHKO Kokofinsko-Machtv kraj) a z obdobi okolo roku 2005
byl vyskyt zaznamenan i na lokalitich Bezdéz a obora Velky Dub (Andéra & Cerveny 2009
b). Obdobné jako u psika myvalovitého dochazi v ramci CR k neustalému riistu poéetnosti
a k osidlovani novych oblasti (Cerveny et al. 2001, Andéra & Cerveny 2009 b).

SUDOKOPYTNICI— ARTIODACTYLA

Prase divoké (Sus scrofa)

Piehled lokalit: ¢. 16, 17, 19, 20, 22, 24, 25, 26, 27, 28, 29, 30. Hrad¢any, Vavrousktv
rybnik (50.6138711N, 14.7518592E), 13. 9. 2017, 540 m n. m., bezlesi, no¢ni pozorovani
14 ex.; Provodin, odbocka na Lysou (50.6279708N, 14.6047442E), 12. 8. 2017, 325 m n.
m., pole, noéni pozorovani 2 ex.; Provodin, Dlouhy vrch (50.6216247N, 14.6180681E), 12.
8. 2017, 300 m n. m., pole, no¢ni pozorovani 1 M; Veseli, (50.6387203N, 14.6396114E),
12. 8. 2017, 300 m n. m., pole, pastvina, no¢ni pozorovani 5 ex.; Borecek (50.6328708N,
14.7151222E), 12. 8. 2017, 270 m n. m., podmaéené bezlesi, noni pozorovani 7 ex.;
Biehyné, (50.6387203N, 14.6396114E), 13. 7. 2017, 290 m n. m. louka, no¢ni pozorovani
13 ex.; Bezdéz, motokrosovy areal (50.5404136N, 14.7372344E), 13. 7. 2017, 340 m. n.
m., no¢ni pozorovani 16 ex.

Poznamky: Prase divoké patii ke zcela béznym druhiim sledovaného Uzemi a obyva
prakticky vSechna prostiedi. Bylo zjisténo na 80 % vSech sledovanych lokalit, na mnoha
mistech (nap¥. Zahradky, Srni u Ceské Lipy, Hefmanicky, Veseli, Dvojdomi, Hrad¢anské
rybniky, Studena rokle, Bezdéz) byly zaznamenany pobytové stopy, zejména ryti a trus.

Srnec obecny (Capreolus capreolus)

Prehled lokalit: €. 16, 17, 18, 19, 20, 22, 23, 25, 26, 27, 28, 29, 30. Provodin, odbocka na
Lysou (50.6265619N, 14.6066753E), 12. 8. 2017, 325 m n. m., pole, no¢ni pozorovani 3 F:
2 sex indet.; Borecek (50.6332722N, 14.7159806E), 12. 8. 2017, 270 m n. m., podmacené
bezlesi, no¢ni pozorovani 1 M : 1F : 1 juv.; Bezdéz, motokrosovy areal (50.5401611N,
14.7365478E), 13. 7. 2017, 340 m. n. m., no¢ni pozorovani 2 M : 3 F : 2 sex. indet.; Srni
u Ceské Lipy (50.6295564N, 14.5872989E), 13. 8. 2017, 295 m n. m., louka u komunikace,
noéni pozorovani 1 F : 2 juv.; Zahradky (50.6396347N, 14.5610133E), 13. 8. 2017, 295 m
n. m., louka u komunikace, no¢ni pozorovani 2 M : 1 F : 2 juv : 1 sex indet.; Provodin
(50.6026531N, 14.5943372E), 13. 9. 2017, 280 m n. m., u silnice, no¢ni pozorovani 1 M;
Horni Provodin (50.6189931N, 14.6152369E), 13. 9. 2017, 290 m n. m., okraj lesiku, no¢ni
pozorovani 2 M : 2 F; Jestiebi (50.6189292N, 14.6149111E), 13. 8. 2017, 265 m n. m.
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louka, no¢ni pozorovani 1 M; Hrad¢any, Vavrouskiv rybnik (50.6116542N, 14.7510908E),
13.9.2017, 540 m n. m., bezlesi, no¢ni pozorovani 1 M.

Poznamky: Srnec obecny patii k zcela béznym druhtim sledovaného uzemi. Byl zji§tén na
86,7 % vsech lokalit sledovanych fotopastmi a na fad€ dalSich mist. Pobytové znaky (stopy,
trus, hlasové projevy) byly bézn¢ zjistovany na celém sledovaném tizemi.

Jelen evropsky (Cervus elaphus)

Ptehled lokalit: ¢. 17, 19, 20, 22, 23, 25, 26, 27, 28. Hrad¢any, U trojzubce (50.6070917N,
14.7161497E), 13. 9. 2017, 275 m n. m., okraj lesniho porostu u silnice, no¢ni pozorovani
1M; Veseli, Psi kostel (50.6279758N, 14.6640972E), 25. 5. 2017, 310 m n. m., lesni porost,
pozorovani 1 F; Biehyné¢ (50.5865022N, 14.7128303E), 13. 9. 2017, louka, no¢ni
pozorovani 2 F : 1 juv.

Poznamky: Jelen evropsky patii k pomérné béznym druhim sledovaného vzemi,
s vyjimkou zapadni ¢asti, kde je jeho vyskyt spiSe nahodny. Celkem byl zjistén na 60 %
sledovanych lokalit s instalovanymi fotopastmi, ale i na dal§ich mistech. Pobytové znaky
(stopy, trus, hlasové projevy) byly bézn¢ zjistovany na celém zkoumaném uzemi.

Sika (Cervus nippon)

Prehled lokalit: Vrchbéla, Marianska cesta (50.5536253N, 14.7825194E), 11. 11. 2013,
okraj lesniho porostu, pozorovani 1 M; Hrad¢any 50.6065589N, 14.7738883E), 5. 9. 2016,
285 m n. m., okraj lesniho porostu, pozorovani 1 M.

Poznamky: Tento druh nebyl ve sledovaném uzemi fotopastmi zji§tén, jeho obcasny vyskyt
je ale prokazan opakovanym pozorovanim. Kromé toho byl zastizen i v blizkém okoli
sledovaného uzemi, napt. u Dubé¢ (Kasina in litt.). Soucasné sifeni druhu do novych oblasti
je znamo i z jinych oblasti CR, navic je prokazané i kiizeni s jelenem evropskym (Cerveny
et al. 2001, Machacek et al. 2014).

Danék evropsky (Dama dama)

Prehled lokalit: ¢. 17, 18, 19, 20, 21, 22, 25, 26, 27, 28, 29. Provodin (50.6172044N,
14.6203453E), 13. 9. 2017, 310 m n. m., louka, no¢ni pozorovani 4 M; Kufivody
(50.5711892N, 14.7934817E), 13. 7. 2017, 350 m n. m., okraj lesniho porostu, no¢ni
pozorovani 3F : 2 juv : 5 sex indet.; Biehyné (50.5736558N, 14.6870250E), 13. 7. 2017,
290 m n. m., louka u vsi, no¢ni pozorovani 1 M; Biehyn¢, (50.6387203N, 14.6396114E),
290 m n. m. louka, no¢ni pozorovani 2 F; HradCany, tsti Dlouhé rokle (50.6056142N,
14.7124242E), 13. 9. 2017, 275 m n. m., bezlesi, no¢ni pozorovani 2 M; Obora
(50.5412803N, 14.6752231E), 13. 9. 2017, 285 m n. m., silnice, 1 M.

Poznamky: Dané¢k evropsky se na sledovaném uzemi vyskytuje zcela bézné. Byl zjistén na
73,3 % pravidelné¢ kontrolovananych lokalit a byl pozorovan i na dalSich mistech.
V poslednich tfech letech je zaznamenavan predacni tlak vlkd, tento tlak vSak pocetnost
populace danki pravdépodobné zatim vyraznéji nesnizuje.

Los evropsky (Alces alces)

Prehled lokalit: Brennsky mlyn (50.6514744N, 14.6270586E), 18. a 25. 3. 2017, 280 m n.
m., zdokumentované stopy; Vrchbéla (50.5345672N, 14.7866233E), 10. 9. 2017, 280 m n.
m., stopy
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Poznamky: Los byl ve sledovaném tzemi zjistén zcela vyjimecné a jeho trvaly vyskyt 1ze
zatim zcela vyloucit. Jedna se o druh, jehoz néktefi jedinci migruji daleko mimo sva trvala
stanovisté, ale vznik stadlé populace ve sledovaném uzemi neni redlny, protoze vhodné
biotopy maji pfili§ malou rozlohu. V minulosti byl zaznamenan vyskyt migrujiciho jedince
v §ir§im okoli pouze v roce 2005 u Cvikova (Andéra & Cerveny 2009a). V soudasnosti je
nové pozorovani v blizkosti hranic sledovaného tizemi u Jablonecku (50.6054664N,
14.8869917E), 15. 9. 2017, 345 m n. m.,, 1 M sad.; Ziznikov, Ziznikovsky rybnik,
(50.6756369N, 14.5683586E), 1. 11. 2017, 255 m n. m.,pozorovani 1 ex. (Zlamal ad verb.).

Muflon (Ovis aries musimon)

Piehled lokalit: 29. Hrad¢any, Studena rokle (50.6105964N, 14.6705856E), 5. 1. 2017, 320
m. m., lesni porost se skalnimi vychozy, pozorovani cca 10 ex.

Poznamky: Muflon byl s vyjimkou obory Velky Dub ponékud piekvapivé fotopastmi
zjistén ve volnosti pouze na jedné lokalité (6,7 %) a pozorovéan také jen na jedné dalsi
lokalité. V minulosti se totiz pomérné bézné vyskytoval téméf na celém sledovaném tzemi
(Andéra & Cerveny 2009a). Diivodem vyrazného snizeni podetnosti je pravdépodobné na

rozdil od dankd silny predacni tlak vlki. Tento tlak se znacné projevuje i v uzaviené obote
Velky Dub.

ZAJicl — LAGOMORPHA

Zajic polni (Lepus europaeus)

Piehled lokalit: 16, 17, 18, 20, 21, 26, 27, 29, 30. Smi u Ceské Lipy (50.6295564N,
14.5872989E), 13. 8. 2017, 295 m n. m,, louka u komunikace, no¢ni pozorovani 1 ex.;
Provodin (50.6172044N, 14.6203453E), 13. 9. 2017, 310 m n. m., louka, no¢ni pozorovani
2 ex.; Provodin, odboc¢ka na Lysou (50.6265619N, 14.6066753E), 12. 8. 2017, 325 m n. m.,
pole, no¢ni pozorovani celkem 3 ex.; Provodin (50.6189931N, 14.6152369E), 13. 9. 2017,
290 m n. m., louka, no¢ni pozorovani 4 ex.; Provodin (50.6026531N, 14.5943372E), 13. 9.
2017, 280 m n. m., u silnice, no¢ni pozorovani 1 ex.; Zahradky (50.6396347N,
14.5610133E), 13. 8. 2017, 295 m n. m., louka u komunikace, no¢ni pozorovani 4 ex.;
Jestiebi (50.6189292N, 14.6149111E), 13. 8. 2017, 265 m n. m., louka, no¢ni pozorovani 1
ex.; Hrad¢any, U trojzubce (50.6070917N, 14.7161497E), 13. 9. 2017, 275 m n. m., silnice,
no¢ni pozorovani lex.; Bezd€z, motokrosovy areal (50.5401611N, 14.7365478E), 13. 7.
2017, 340 m. n. m., noéni pozorovani celkem 3 ex.

Poznamky: Zajic polni je béznym druhem sledovaného uzemi, i kdyz jeho pocetnost neni
asi nijak vysoka. Byl zjistén na 60 % vsSech fotopastmi sledovanych lokalit. Na vétsin€ se
jednalo o jednorazové zaznamy.

Savci (hmyzozravci, hlodavci, Selmy, sudokopytnici, zajici) s neprokazanym,
ale moznym vyskytem

Bélozubka $eda (Crocidura suaveolens)

Tento pievazné synantropné zijici druh ve sledovaném tizemi sice nebyl zjistén, nicméné je
velmi pravdépodobné, Ze se zde vyskytuje, a to zejména v okoli lidskych sidel. V minulosti
byl tento druh zastizen i v nivach potoku (Vitacek 1997).
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Jezek vychodni (Erinaceus roumanicus)
Tento druh ve sledovaném tizemi nebyl zji$tén, jeho vyskyt viak byl publikovan z lokality
Zahradky, pfi severozapadnim okraji sledovaného uzemi (Andéra 2000).

Sysel obecny (Spermophilus citellus)
Tento druh zjistén ve sledovaném uzemi nebyl a téméf jist¢ tady jiz ani nezije, i kdyz je
jeho vyskyt znam jest€ z konce 20. stoleti: napi. dostihové zavodisté Mimon 1997, letiste
Hrad¢any 1995 (Mrlikova 1999, Vitacek 1997). V minulosti byl druh ve sledované oblasti
asi b&zny (Wurm 1894, Loos 1913 in Andéra & Cerveny 2004). Zjistén byl i v potravé vyra
velkého (Vondracek & Honct 1978).

Ki‘e¢ek polni (Cricetus cricetus)

Tento druh zjistén ve sledovaném uzemi nebyl a pravdépodobné tady dnes jiz ani neZzije.
Nicméné jeho vyskyt byl publikovan jiz z 19. stoleti na lokalit¢ Hrad¢any (Wurm 1894 in
Andéra & Bene§ 2001), pozdéji z lokalit Doksy, Staré Splavy, Béla pod Bezdézem
(Vohralik, Andéra 1976, Andéra & Benes 2001).

PIsik liskovy (Muscardinus avellanarius)

Tento druh zjistén ve sledovaném tzemi nebyl, ale jeho vyskyt je znaéné pravdépodobny.
V minulosti byl nalezen na lokalitich u Zakup (Wurm 1894 in Andéra & Bene$ 2001)
a Straz pod Ralskem (Prazak 1896 in Andéra, Bene$, 2001). V roce 2016 byl nalezen na
mysliveckém posedu v obote Zidlov.

Plch zahradni (Eliomys quercinus)

Tento druh zjistén ve sledovaném uzemi nebyl a jeho vyskyt je v soucasné dobé znacné
nepravdépodobny. V minulosti byly nalezy tohoto druhu publikovany z Bezdézu (Fri¢ 1872
in Andéra & Bene$ 2001) a z okoli Mimoné (Wurm 1894 in Andéra & Bene$ 2001).
Soucasné lokality vyskytu v CR jsou dosti vzdalené (Andéra & Benes§ 2001).

Krysa obecna (Rattus rattus)

Tento druh zji§tén ve sledovaném 0zemi nebyl, jeho vyskyt je ale mozny. V minulosti byl
zaznamenan vyskyt na lokalit¢ Dobranov, ktera lezi tésné u hranic sledovaného tzemi
(Hanzal 1992).

Kralik divoky (Oryctolagus cuniculus)

Druh ve sledovaném tzemi zjistén nebyl a pravdépodobnost jeho vyskytu je velmi nizka,
i kdyz nelze zcela vyloudit preziti jedinci uniklych z chovu v obofe u PlouZnice.
V minulosti nebyl kralik divoky vzhledem k charakteru prostfedi povazovan za vzacny
druh a jesté vroce 2006 existuji udaje o jeho vyskytu z okoli Plouznice, Biehyné a Belé
pod Bezdézem (Vitacek 1997, Andéra & Cerveny 2008). U tohoto druhu doslo v celé CR
postupné k uplnému rozpadu souvislého aredlu a zachovani pouze ostrivkovitého vyskytu
(Andéra & Cerveny 2008).
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Tab. 1. Pfehled drobnych zemnich savci zjisténych na studijnich plochach ¢. 1-15.
Tab. 1. List of all small mammal individuals recorded on study plots No. 1-15.

Druh

Lokalita

celkem

1 3 5 8 191101112 |13 |14 |15 ex.
S. araneus 4 5 2 22|11 |1]2|1]3 31
S. minutus 1 2 4 2 | 3| - - - 13121 20
N. fodiens 2 4 1 1 (1] - - - - - - 9
N. anomalus 1 1 1 112 - - -1 - - 7
T. europaea - - - - - 1 - - - - - 1
C. glareolus 1 1 1 112 -11|12]-]1]2 20
A. amphibius 2 1 - - - - - - - - - 3
M. arvalis 6 3 1 - -2 - - - - - 15
M. agrestis 3 3 3 3 1 2 - - 1 - - 16
M. subterraneus | 1 - - T A e e e 2
A. sylvaticus 3 1 - - -2 - - - - 1 10
A. flavicollis - - - - - 1121 -1 2|2 12
A. agrarius 1 2
M. minutus - 1 - - - - - - - - - 1
celkem ex. 25 22 13 10|11 (10| 4 | 4 7 6 9 149
Zaveér

Celkem bylo ve sledované oblasti zjisténo 42 druhi savcd (46,7 % fauny savcl
CR) patiicich do ¥ad&i hmyzozravci (Eulipotyphla), hlodavci (Rodentia), Selmy
(Carnivora), sudokopytnici (Artiodactyla) a zajici (Lagomorpha). HmyzoZravci
byli zastoupeni Sesti druhy (60 % fauny hmyzozravcti CR), hlodavci Sestnacti
druhy (66,7 % fauny hlodavcti CR), Selmy dvanacti druhy (66,7 % fauny $elem
CR), sudokopytnici sedmi druhy (77,8 % fauny sudokopytniktt CR) a zajici jednim
druhem (50 % fauny zajicti CR). Fauna netopyrii (Chiroptera) sledovana nebyla.
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Tab. 2. Ptehled druhti savc zjisténych pomoci fotopasti na sledovanych lokalitach 16-30.
Tab. 2. List of mammalian species recorded by camera traps on study plots No. 16-30.

Druh Lokalita

16 | 17 [ 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 |26 |27 | 28 | 29 | 30
M. erminea - - - -+ - - - - -
M. martes - + - + - + - - - - + - - +
M. foina + |+ - - - - + - - + | o+
M. meles I T IR IS IR (R (e - S+ |- -+
L. lutra - - - -+ | - - - - -
V. vulpes S S N I S N O A I R N R IS A B IS
C. lupus - + - - + - + + - - + +
N. procyonoides - - - - - - - - N
S. scrofa e e e B T T O O o I I
C. capreolus + |+ |+ |+ ]+ -+ -+ |+
C. elaphus SO N I N R (A S (R S I I A I
D. dama SO I I T T T A S S+ ]+
O. a. musimon - - - - - - - - - - - - - +
L. europaeus e T " I I e N e e

Na patnacti pravideln¢ sledovanych lokalitach bylo odchytem do zivochytnych
pasti zjisténo (a nasledné zpét do piirody vypusténo) 149 jedinct 14 druht (tab. 1):
rejsek obecny (Sorex araneus), 31 ex., D = 20,8 %, F = 100 %; r. maly (S.
minutus), 20 ex., D = 13,4 %, F = 60 %; rejsec vodni (Neomys fodiens), 9 ex., D =
6 %, F = 33,3 %; r. Cerny (N. anomalus), 7 ex., D = 4,7 %, F = 40 %; krtek obecny
(Talpa europaea), 1 ex., D = 0,7 %, F = 6,7 %; nornik rudy (Clethrionomys
glareolus), 20 ex., D = 13,4 %, F = 86,7 %; hryzec vodni (Arvicola amphibius), 3
ex., D=2 %, F = 13,3 %; hrabos$ polni (Microtus arvalis), 15 ex., D = 10,1 %, F =
40 %; h. moktadni (M. agrestis), 16 ex., D = 10,7 %, F = 46,7 %; hrabosik
podzemni (M. subterraneus), 2 ex., D = 1,3 %, F = 13,3 %; mySice kfovinna
(Apodemus sylvaticus), 10 ex., D = 6,7 %, F = 40 %; m. lesni (A. flavicollis) 12 ex.,
D = 8,1 %, F = 53,3 %; m. temnopasa (A. agrarius), 2 ex, D = 1,3 %, F = 13,3 %;
mysSka drobna (Micromys minutus), 1 ex., D = 0,7 %, F = 6,7 %. Jednalo se jak
0 druhy typicky lesni, tak i o druhy vazané spiSe na vodni toky a rybniky.
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Na patnacti pravidelné sledovanych lokalitich pomoci fotopasti bylo
zaznamenano 14 druht (tab. 2): hranostaj (Mustela erminea), F = 6,7 %; kuna lesni
(Martes martes), F = 33,3 %; k. skalni (M. foina), F = 33,3 %; jezevec lesni (Meles
meles), F = 40 %; vydra ti¢ni (Lutra lutra), F = 6,7 %; liSka obecna (Vulpes
vulpes), F = 80 %; vlk obecny (Canis lupus), F = 40 %; psik myvalovity
(Nyctereutes procyonoides), F = 6,7 %; prase divoké (Sus scrofa), F = 80 %; srnec
obecny (Capreolus capreolus), F = 86,7 %; jelen evropsky (Cervus elaphus), F =
60 %; danék evropsky (Dama dama), F = 73,3 %; muflon (Ovis aries musimon), F
= 6,7 %; zajic polni (Lepus europaeus), F = 60 %.

Jinymi metodami bylo zaznamenano dalSich ¢trnact druht: jezek zdpadni
(Erinaceus europaeus), bobr evropsky (Castor fiber), veverka obecna (Sciurus
vulgaris), plch velky (Glis glis), ondatra pizmova (Ondatra zibethicus), nutrie
(Myocastor coypus), my$ domaci (Mus musculus), potkan (Rattus norvegicus),
kol¢ava (Mustela nivalis), tchof tmavy (Mustela putorius), Sakal obecny (Canis
aureus), myval severni (Procyon lotor), sika (Cervus nippon) a los evropsky (Alces
alces).

Poprvé na sledovaném tuzemi byl zastizen Sakal obecny (Canis aureus).

Jako potencidlné se vyskytujicich bylo vyhodnoceno osm druhii: bélozubka
Seda (Crocidura suaveolens), jezek vychodni (Erinaceus roumanicus), sysel
obecny (Spermophilus citellus), kieéek polni (Cricetus cricetus), plsik liskovy
(Muscardinus avellanarius), plch zahradni (Eliomys quercinus), krysa obecna
(Rattus rattus) a kralik obecny (Oryctolagus cuniculus).
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10 Abstract

11 European bison (Bison bonasus) were successfully reintroduced in many free or semi-free areas
12 across Europe during the last decades. Due to the increased numbers, the conflicts between
13 human activities and bison are more frequent. Therefore the knowledge about spatial activity
14  and habitat preference in new regions is the need for management decision making. We studied
15  daily and seasonal habitat use of the semi-free European bison herd in the Czech Republic from
16 2014 to 2019. The lead cows of the herd were collared with the GPS devices with a 30-minutes
17  GPS fixes interval. The bison herd strongly preferred the managed open areas and
18  supplementary feeding stations during the seasons ( Jacob’s index from 0,49 to 0,99). On the
19  contrary, they avoided the forest type and unmanaged open habitats ( Jacob’s index from -0,23
20 to -0,69). The managed meadows and feeding places they used almost exclusively during the

21 night while the forest during the day-light.
22 Keywords: habitat preference; Jacob’s index; forest, open areas; feeding station
23 Introduction

24 The European bison is the largest wild ungulate on the European continent (Ramos et al., 2016).
25 At the end of the 19th century, it was on the verge of extinction, but thanks to a successful
26  reintroduction programme, more than 40 wild yet geographically separated populations
27  currently live in Europe (Raczynski, 2019. Due to the fact that the European bison is introduced
28  to new areas and different types of environments, there is still a lack of a unified view of its
29  habitat preferences and what its natural environment is. The European bison is considered a

30 species that prefers a forest environment (Plumb et al., 2009, Bleier et al., 2012, Hofman-


mailto:jezekm@fld.czu.cz
https://www.editorialmanager.com/forestryjournal/download.aspx?id=3396&guid=8a336ae1-b1e7-4a9e-911c-db6a3b86359f&scheme=1
https://www.editorialmanager.com/forestryjournal/download.aspx?id=3396&guid=8a336ae1-b1e7-4a9e-911c-db6a3b86359f&scheme=1

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53

54

55
56
57
58
59
60
61
62
63

Kaminska, Kowalczyk, 2012). However, the reason may be that the European bison is an
example of a species that has been forced to move into the forest due to a combination of
overgrowth of open areas after the last postglacial period and increasing human pressure on it
(Cromssigt et al., 2012; Kerley et al., 2012). Based on these assumptions and the fact that the
European bison needs a large amount of herbaceous vegetation each day, in recent years the
bison has been very often introduced to places where it should serve as one of the species
naturally farming open grassy and bushy succession habitats. In these types of vegetation, the
European bison should prevent the spread and development of shrubs and trees and thus
maintain these areas (Jirki, Dostal, 2020). The presence of the European bison in these semi-
wild farms has a significant effect on the species structure of habitats (Dostél et al. 2012). This
is often the reason for the so-called rewilding concept, which assumes the reintroduction of
species that have disappeared from the landscape or species farmed with the aim of increasing
biodiversity without the need for active human management. This idea also often includes the
reintroduction of the European bison in many areas of Central and Eastern Europe, namely
Germany, Poland, Lithuania and Latvia. Where several highly suitable regions large enough to
support a new herd were found, with the optimal areas being in Poland, the European bison was
introduced in this way (Lord et al., 2020). Usually, semi-wild breeding is significantly limited
(fenced) in space, however, with the ambition of spreading the European bison into the wild.
And as like in the case of open landscape, habitat preferences may be different. This can be
reflected in the resulting impact on different types of habitats. Therefore, we decided to evaluate
the habitat preferences of European bison herds bred in semi-wild breeding in the Czech

Republic.
Material and methods
Study area

Zidlov is a nature reserve with an approximate area of 38 km2 and is one of the largest fields
in Central Europe. It is located in the northern part of the Czech Republic and was established
in 2000 on the territory of a former military training ground. 55% of the area is occupied by
commercial forests, of which 88% are conifers (pine, spruce) and 12% deciduous trees (birch,
0ak). The rest of the area (43%) consists of former impact areas that have been left to natural
succession and currently form a forest-steppe landscape with a predominance of unmaintained
grasses, pioneer trees and shrubs. Cultivated agricultural land occupies 5% and consists of
maintained meadows used for grazing game. In the nature reserve there are red deer, fallow

deer, mouflon, roe deer, and wild boar. Since 2011, European bison, which have been imported
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from Bialowieza Forest and Kampinos National Park, have been bred in the nature reserve.
Currently, there is a herd of a total of 34 European bison in the nature reserve (Raczynski,
2019). Since 2014, wolves that are able to overcome fencing occasionally occur in the nature

reserve.

Data collection

Between 2014 and 2018, the movement of the European bison herd was monitored with a
telemetry collar (VECTRONIC Aerospace GmbH; type GPS Plus 5D). The sampling frequency
of GPS positions was 30 minutes (Cerveny et al. 2014). GPS data were used according to the
method of Lewis et al. (2007), and all positions with DOP less than 6 were not used in the
analyzes due to high inaccuracy of measurement. A total of 23,000 positions were available.

Information about the environment comes from the mapping itself, when on the basis of field
walks the area was vectorized and habitats were divided into the following main types:
Meadow, Bush, Forest, Feeding places. Meadow is a grassland economically maintained and
restored, which is used to graze game kept in the nature reserve. Bush is formed by stands of
early successional stages, which are gradually overgrown with shrubs and trees; these stands
are not maintained. Forests are commercial forests used for wood production. Feeding places
are places where supplementary feed (grain, corn, hay, haylage) is presented to game
throughout the year. An area with a radius of 100 meters from the feeding facility was defined

as a feeding place.
Statistical analyses

Occurrence and habitat data were processed in ArcGIS 10.7 software (ESRI 2010). The spatial
join tool was used to link bison herd data and habitat type.

The Jacob's index was used to determine habitat preferences. The Jacob's index was calculated

according to the formula:

D=(r-p)/(r+p-2rp),

where r is the proportion of habitat used and p the proportion of habitat available. D varies from
-1 (strong avoidance) to +1 (strong preference), and values close to zero indicate that the habitat

is used in proportion to its availability (Jacobs 1974, Kauhala and Aittilla 2008).
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Data normality was tested using the one-sample Kolmogorov-Smirnov test. If the distribution
was not normal, a nonparametric test was used to compare the data. For the Jacob's index, 95%
confidence intervals were calculated to find the difference in different parts of the year.

The data were divided according to the time distribution in the year, either according to calendar
months or seasonality for spring (March, April, May), summer (June, July, August), autumn

(September, October, November) and winter (December, January, February).

The Oriana 4.02 software (Kovach Computing) and circular statistics were used to examine the
distribution of habitat preference during the 24-hour cycle (Lehner 1996). Significant
deviations from random distributions were investigated using the Rayleigh test of circular

statistics.

Results

On average across the entire time period, the European bison herd used forest type (34%),
feeding places (23%), meadow (22%) and bush (21%). However, habitat use varied
significantly between seasons (Kruskal-Wallis Anova, p<0.000; Fig. 1). Forest stands were
mostly used by bison in summer (47%) and least in autumn (20%), feeding places mostly in
winter (58%) and least in summer (3%), meadows mostly in summer (33%) and least in winter

(5%), and bush most in summer (23%) and least in winter (15%).

As for the preferences in individual seasons (Fig. 2 and Table 1), the largest Jacob's index
showed a bison herd for feeding places in winter (0.98), spring (0.87), autumn (0.86), only in
summer the preference slightly decreased (to 0.41). Another type of vegetation that European
bison strongly preferred were cultivated meadows. In spring the Jacob's index was 0.49, in
summer 0.76, in autumn 0.70. Only in winter the index fell to -0.14. On the contrary, the
European bison did not prefer, or even deliberately avoided the forest and bush. The Jacob's
index for the forest ranged from -0.69 in the fall to -0.23 in the spring. It was similar for bush,

when the index took values from -0.49 in winter to -0.26 in spring.

The distribution of habitat use also shows statistically significant differences (Table 2). In
winter, when the differences in preference according to the Jacob's index are greatest, European
bison primarily use feeding places and meadows during the night, while forest almost
exclusively during the day. Bush, on the other hand, is used during dawn (Fig. 3). At the same

time, in meadows and forests there is a very high value of the mean length of the vector and the
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concentration of data in the preferred parts of the day throughout the year. With the exception
of autumn, the values of bushes are very low and the significance is also an order of magnitude
lower than for other types of stands.

Discussion

The high preference of the forest corresponds to the results found in other studies. As reported
by Bleier et al. (2012) or Hofman-Kaminska, and Kowalczyk (2012), the European bison prefer
forest type environments, especially during daytime (Cerveny et al. 2014, Marozas et al. 2019).
Conversely, at night, European bison prefer open stands (Marozas et al. 2019; Pucek et al. 2004;
Daleszcyk et al. 2007). This corresponds to the theory that bison changed their behaviour after
the last postglacial period, which was associated with a decrease in open areas and increasing
activity of people for whom European bison were prey (Cromssigt et al., 2012; Kerley et al.,
2012). Their frequent stay in open areas during the night can also be the result of better grazing,
when, like other ruminants, they look for richer food habitats at a time when they are less
disturbed by humans (Whittaker, Knight, 1998). This is also confirmed by conclusions about
the type of habitat preference. In most cases within our study these were maintained grasslands,
regularly managed. Their share in the total area is only 5%, but bison occur in it up to 33% of
the total time of day (Summer). Other natural successive shrub formations (Bush) are avoided
throughout the year, even though they make up more than 43% of the total area. On average,
they spend only 21% of their total time on them. In other studies, European bison similarly
preferred cultivated farmland. E.g. in Lithuania (Marozas et al. 2019), European bison spent up
to 56% of their time at night there, of which only 7% on the uncultivated land to which we can
compare bush. On the contrary, they significantly preferred qualitatively rich types of
vegetation, such as rape or cereals. European bison living on the borders of the Bialowieza
National Park showed similar preferences, when their home districts intervened in the
agricultural landscape. This also supports the findings of Mendoza and Palmquist (2008), who
rank the bison morphologically among the species adapted to live in rich grass communities.
On the contrary, the results of food analyses carried out in the central part of the Bialowieza
National Park, where neither feeding is carried out nor cultivated agricultural crops are present,
suggest that European bison prefer highly nutritious and easily digestible parts of woody plants,
shrubs and herbs to grasses (Kowalczyk et al. 2019). At the same time, they also point out that
the content of graminoids (which contain a large percentage of grasses) was higher, especially
in the period when the supply of quality trees and shrubs was declining. This indicates a high
degree of plasticity of the bison in food selection and they can thus be described as a generalist
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(Freeland, 1991), where this type of animal prefers high quality food and is only selective if its

presence in the environment is high.

The theory of the European bison as a generalist is also supported by the high intensity of the
use of feeding places, which in our study achieved very high preferences (Winter Jacob's index
= 1), and where the bison spent up to 60% of the day in their immediate vicinity (<100 m).

Such a high preference for feeding sites can cause a significant reduction in flight distance and
also to attraction by strengthening an animal’s behavior through positive reinforcement and
encouraging movement towards a stimulus (Haidt et al. 2018). Bisons aggregation by feeding
sites may facilitate transmission of nematode Ashworthius sidemi, which occurs by ingesting

an invasive larval stage (Radwan et al. 2010, Vadlejch et al. 2017).
Conclusion

We conclude that bison highly preferred the managed open habitats (meadows) and feeding
sites all year around. The forest habitats bison use usually during the daylight which is related
to antipredation behavior. In contrary they avoid the opened unmanaged succession areas. This
can cause conflicts between the humans and bison interests. A very common goal of bison
reintroduction is to eliminate woody plants and other aggressive species of plant on the open
succession areas by bison grazing. However, this purpose proves to be unsuitable for large semi
free areas or in the free-range areas. It is suitable to implement it only in small limited farms,

where the bison has a limited choice of habitat and food sources.
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Fig. 1 Habitat utilization of bison during the seasons (%o of total location in the season) for

different type of habitat.
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Fig. 2 Habitat preference of bison during the seasons (Jacob’s index) for different type of

habitat.
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Fig. 3 Daily habitat selection during the spring: a) bush; b) forest; c) feeding place; d)

meadow.
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Table 1 Values of Jacob’s index for month’s and different type of habitat.

FEEDING

PLACE MEADOW BUSH FOREST
January 0,99 -0,42 -0,71 -0,67
February 0,96 -0,11 -0,23 -0,53
March 0,96 0,36 -0,36 -0,49
April 0,77 0,53 -0,28 -0,15
May 0,00 0,57 -0,27 -0,05
June 0,56 0,73 -0,22 -0,34
July -0,01 0,79 -0,31 -0,33
August 0,48 0,78 -0,24 -0,41
September 0,78 0,79 -0,21 -0,55
October 0,86 0,77 -0,17 -0,61
November 0,94 0,72 -0,19 -0,73
December 0,99 0,02 -0,52 -0,75
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Table 2 Circular statistics values for daily use of different type of habitat and season.

SPRING [ SUMMER | AUTUMN | WINTER

Mean vector (time) 01:00 21:33 12:23 00:08

FEEDING | Length of Mean Vector (r) 0,151 0,21 0,139 0,164
PLACE |Concentration 0,305 0,429 0,28 0,333
Rayleigh Test (p) <0.001 | <0.001 <0.001 <0.001

Mean vector 00:35 00:58 00:22 02:33

Length of Mean Vector (r) | 0,5423 0,486 0,412 0,200

MEADOW | Concentration 1,222 1,109 0,904 0,409
Rayleigh Test (p) <0.001 | <0.001 <0.001 <0.001

Mean vector 12:27 12:42 12:06 12:04

Length of Mean Vector (r) 0,338 0,459 0,509 0,464

FOREST |Concentration 0,719 1,033 1,179 1,046
Rayleigh Test (p) <0.001 | <0.001 <0.001 <0.001

Mean vector 00:11 00:06 20:37 19:14

Length of Mean Vector (r) 0,299 0,099 0,035 0,092

BUSH | Concentration 0,628 0,199 0,069 0,184
Rayleigh Test (p) <0.001 <0.01 <0.01 <0.01
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