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Abstrakt:

Plch velky (Glis glis) je obligatn€ hibernujici, no¢ni, arborikolni hlodavec obyvajici
listnaté a smiSené lesy mirného pasma. Z hlediska své Zivotni historie se d4 z mnoha
davodi povazovat za unikatni druh hlodavce. Ma dlouhou hibernaci, s tim spojenou
kratkou aktivni sezénou, pozdni néstup reprodukce, dlouhou délku doZiti a vysokou
miru prezivani. V zdavislosti na dostupnosti potravy prodélava velké fluktuace v
rozmnozovani. A ackoli je plch velky dlouhodobé objektem zdjmu ¢lovéka, je toho o
ném velmi mdlo zndmo.

V predlozené disertacni praci byly studovany vybrané a malo prozkoumané
aspekty Zivotni historie plcha velkého. Byly také zaznamenany veSkeré abnormality
tykajici se napi. vzhledu ¢i Zivota plcha. Po velmi zajimavém recentnim nédlezu dvou
flavisticky zbarvenych jedincl, byly pfezkoumdny vSechny dostupné zdznamy
(11,000) aberantné zbarvenych jedinct v oblasti Evropy a Asie. Vyjma flavistickych
ndlezd, byly nalezeny dal$i 4 barevné varianty — melanické, albino, isabelické a s
bilymi pruhy v oblasti ocasu.

Jednim ze zkoumanych aspektii Zivotni historie plcha velkého je Casovéni
vrhi v dobé reprodukce. Plch velky je reprodukéné zavisly na plozeni buki, dubt a
habrt. V letech, kdy stromy neplodi semena, nevstupuje do reprodukce a preskakuje
ji. M4 krétkou aktivni sezénu a reprodukce je zahdjena pomérné pozdé. Mlad’ata se
rodi nejCastéji na zacatku srpna a jsou kojena zhruba jeden mésic. Po odstaveni jsou
pod velkym tlakem, pottebuji za velmi kritkou dobu ziskat dostatené mnoZstvi
zasob potiebnych k preziti hibernace, kterou zahajuji koncem zéi{ a v prub&hu fijna.
Pravé i z tohoto diivodu rodi samice plcha velkého pouze jedenkrat do roka. Price
popisuje ¢asovani vrhii v Ceské republice a dva zajimavé ptipady, kdy samice
porodily dvakrét za sezénu. V obou piipadech Slo o samice, které Casovaly prvni
vrhy brzy na zacitku sezény a v pribéhu laktace o mldd’ata ptisly. PrestoZe druhy
(ndhradni) vrh porodily zna¢né pozdé v pribéhu sezény, mlad’ata tspésné odstavily.



Dalsi velmi mélo prozkoumanou problematikou, kterou se zabyvala tato
price, je Gasovani no¢ni aktivity. Casovani noéni aktivity bylo zaznamenavino
neinvazivni metodou automatickych monitorovacich zatizeni v prub¢chu tif let vzdy
béhem celé sezény a zaznamendno bylo vice nez tisic zdznamid 101 individudlné
znacenych jedincd, jejich vylézani a zalézadni do budky, kterou vyuzivali k
pfespavani. Bylo zjiSténo, Ze jedinci svou aktivitou kopiruji sezénni prabch
fotoperiody, jehoz pozitivné ovliviluje fize mésice, oblacnost, rychlost vétru a
sexudlni aktivita. Jedinci, ktefi nevstupovali do reprodukce, méli krat$i nocni
aktivitu. Pfekvapiv€ mési¢ni fdze oproti jinym hlodavcim ovliviiovala plcha velkého
pozitivng. Za vétsi intenzity mésicniho svitu prodluZoval aktivitu strivenou mimo
ukryt (budku). Vliv teploty, srdZek na ¢asovani no¢ni aktivity plcha nebyl prokazan.

Nakonec, price objasiiuje téma odpovidajici spiSe na metodické otazky.
Manipulace s volné Zijicimi zvitaty podléhd mnoha pravidlam. Kazdy vyzkumnik by
se m¢l snazit manipulaci co nejmén¢ zasahovat nejen do Zivota zkoumanych druhd,
aby neovliviioval jejich chovédni a tim pracovni protokol. Je dulezité védét, jak
ZivoCichové reaguji na bézné pracovni postupy vyzkumnikd a jak muiZe svym
zdsahem vyzkumnik zatiZit pracovni protokol vzorkovaci chybou. Chovéani a pohyb
individudln¢ znacenych jedinc plcha velkého po manipulaci vyzkumniky bylo
sledovdno pomoci automatickych monitorovacich zatizeni, jimiZ byly opatfeny
budky. Bylo pozorovdno piedev§Sim zapoceti nocni aktivity, celkovy vzorec
obsazenosti budek bezprostiedné¢ po manipulaci, rozdily v chovani mezi samci,
samicemi, pohlavn¢ aktivnimi a neaktivnimi jedinci. Bylo zjiSténo, Ze manipulace
neméla prokazatelny vliv na zahdjeni nocni aktivity. Zvifata byla negativné
ovlivnéna pouze n€kolik dni (3-5 dni) bezprostiedné po manipulaci, ptiCemz v budce
s nejvySsi ochotou setrvdvali pohlavné aktivni samice. Z dlouhodobéjsiho hlediska
nebyl prokdzan negativni vliv. Z uvedeného vyplyvd, Ze tydenni nebo dvoutydenni
kontroly nejsou zatiZeny chybou.
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Abstract:

The edible dormouse is an arboreal, nocturnal and an obligate hibernator, who
lives in deciduous mixed forests of the temperate zone. It has several unusual life
history traits among rodents: exceptionally long hibernation and thus relatively short
activity season, late timing of reproduction, long life span and high survival rate. It
has large fluctuations in reproduction, which depends on food availability and in
non-masting years the entire population can skip reproduction. While the edible
dormouse has been for long time an object of human interest, we still have
considerable gaps in knowledge about it.

In my Ph.D. thesis I present selected and little explored aspects of the life
history of the species. I collated all abnormalities related to the fur appearance of the
edible. After an encounter of two flavistic individuals, all available records (11,000)
of aberrantly colored individuals in Europe and Asia were reviewed. Together there
were five colour variants recorded— flavistic, melanistic, albino, isabellinus and
individuals with white tail stripes.

Surprisingly very little is known about the timing of breeding, one of the key
life history traits. During masting years there is relatively a short time window for
reproduction. Young are born mostly in early August and are weaned after about one
month. There is strong time pressure to get sufficient body mass necessary for
hibernation after weaning. The young-of-the-year enter hibernation from late
September till October. This could be the reason, why females produce only one
litter per season. I present data on timing of breeding in a population from the Czech
Republic and report on two interesting cases when the female produced two litters
per season. Both cases were very early breeding females which lost their first litter
during suckling. The second (replacement) litters were born late in the season and
nevertheless were successfully weaned. In the next chapter I describe the seasonal



patterns of timing of nocturnal activity the edible dormouse. The timing of activity
was recorded by non-invasive automatic monitoring devices. During three years we
obtained over a thousand records on 101 individually marked individuals of their
timing of evening emergence and morning immergence from nest boxes which they
regularly used as daytime den sites. Activity patterns were best explained by the
seasonal progress of photoperiod, followed by weaker positive effects of moon
phase, cloud cover, wind speed and sexual activity. Dormice that skipped
reproduction had shorter nocturnal activity. Contrary to most studies on rodents,
moon phase had positive effect on the length of nocturnal activity and emergence or
immergence behaviour.

The last chapter of my thesis is more of a methodological approach. Handling
of animals for data collection is a common practice. While certainly every researcher
is trying to manipulate with the studied animals as little and as quick as possible, we
know little how the handling modifies behaviour of the animals. Again with the use
of automatic monitoring devices we recorded attendance of nest boxes by
individually marked dormice, immediately after our routine handling procedures. We
found that handling had a negative effect on short-term den use. Females and
sexually active individuals were more likely to spend the following day in the nest
box. However, handling did not have a significant effect on timing of nocturnal
activity. Our findings suggest that manipulation by researchers can modify certain
aspects of animal behaviour, but this effect is likely to be short term and cannot
impair the routinely practiced capture-mark-recapture field protocols.

Keywords: edible dormouse, anomalous coat colour, flavism, timig of breeding,
timing of nocturnal activity, manipulation, handling
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2. Uvod

Plch velky (Glis glis, Linnaeus, 1766) je obligatné hibernujici, no¢ni, arborikoln{
hlodavec, ktery obyva listnaté a smiSené lesy mirného pdsma. V zdvislosti na
dostupnosti potravy prodélava velké fluktuace v rozmnoZovéani. Z hlediska své
Zivotni historie se dd povazovat za unikdtni druh nejen mezi plchovitymi, ale mezi
drobnymi hlodavci vilbec. Vymyka se neobvykle dlouhou hibernaci (Hoelzl et al.
2015), velmi kratkou aktivni sezénou a v piipadé reprodukéni sezony pozdnim
nastupem reprodukce (Bieber 1997, 1998, Schlund 2002, Burgess et al. 2003,
Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al. 2005, Ruf et al. 2006, Bieber a
Ruf 2009, Lebl et al. 2011 a Prispévek III). Oproti jinym drobnym hlodavcim ma
dlouhou délku Zivota a vysokou miru prezivani (Lebl et al. 2011). Dlouha délka
Zivota je s nejvétsi pravdépodobnosti zplisobena dennim torporem, letni dormanci
(Bieber a Ruf 2009) a hibernaci. V téchto obdobich jedinci Setii metabolismus a
vyhybaji se piipadné predaci (Beiber a Ruf 2009, Wilz 2000, Turbill 2011, Bieber et
al. 2014, Hoelzl et al. 2015). Lebl et al. (2011) pravé v dobé hibernace zaznamenali
reprodukce (Lebl et al. 2011). V letech, kdy je nedostatek potravy, pieskakuje
reprodukci a snizuje aktivitu (Morris 1997, Bieber 1997, 1998, Schlund 2002,
Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al. 2004,
2005, Ruf et al. 2006, Bieber a Ruf 2009, Lebl et al. 2011). V tuto dobu ma
vyznamné vyS$$i pravdépodobnost piezivani (Lebl et al. 2011). Na rozdil od jinych
drobnych hlodavci, jejichZ samice maji nékolik vrhil za sezénu (Finn 1963, Tkadlec
a Krej¢ova 2001), md vétSina samic plcha velkého pouze jeden vrh, a to pouze
v piipad¢ reprodukéni sezony (KryStufek 2010, Lebl et al. 2010). N&které samice
rodi jenom jedenkrat za Zivot (Kager a Fietz 2009). Mnohé druhy plchl jsou
omnivorni ¢i dokonce karnivorni (Gil-Delgado et al. 2010, Nowakowski et al. 2006,
Nowakovski a Godlewski 2006, HoliSovad 1968). AvSak plch velky se chova jako
typicky semenny predator, ktery je plné zdvisly na semennych letech dubi, buki a
habrii, s nimiz synchronizuje reprodukci (Morris 1997, Bieber 1997, 1998, Schlund
2002, Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al.
2005, Ruf et al. 2006, Bieber a Ruf 2009, Lebl et al. 2011).



Unikatni Zivotni strategie plcha velkého zaujaly fadu védeckych tymu uz
v minulosti. JiZz Aristoteles piSe o jeho pfibirdni na védze (KryStufek 2007) a
povédomi o jeho fyziologickych a behaviordlnich adaptacich vyuzivali 1idé uz za
starého Rima. Podobné jako je v sou¢asnosti skladovdno maso v lednici, uchovavali
Rimané plchy ve stavu strnulosti ve studenych sklepenich. V dob& nedostatku, je
umistili do hlinénych déz s otvory tzv. glirdlif, kde je vykrmili, poté je utopili a
nasledn¢ zkonzumovali (Morris 2004, KrysStufek 2007). Lov plcha mé dodnes velkou
tradici ve Slovinsku. Lovna sezéna zde zac¢ind v srpnu, tedy v obdobi pted hibernaci.
Slovinci konzumuji plsi pecinky na nékolik zptisobd, z tuku vytvareji 1écebné masti a

koZeSinu vyuZzivaji napt. k Sitf ¢epic s ndzvem plchouka, (KryStufek 2007).

3. Cile prace

Jak jiz bylo zminéno, je plch velky dlouhodobé objektem zdjmu mnoha
vyzkumnik, jeho Zivotni strategie nejsou vzhledem k jeho no¢nimu a stromovému
zpisobu zZivota z daleka objasnény. Plch velky je, jak bylo psdno v tvodu, zajimavy
kratkou aktivni sezénou a kratkym obdobim reprodukce. O reprodukci a jejim
¢asovani je jen velmi mdlo zndmo. Hlavnimi cili prace bylo tedy sesbirat, analyzovat

a objasnit data k ptibliZeni problematiky ¢asovani reprodukce plcha velkého.

Dal§i neobjasnénou problematikou je &asovani noéni aktivity. Casovani noéni
aktivity bylo a dodnes casto je studovano v laboratornich podminkdch. N&které
studie se =zabyvali srovndnim casovdni no€ni aktivity ve volné piirodé a
v laboratornich podminkdch a dospéli ke zcela odliSnym vysledkiim (Gattermann
2008, Di Blanco et al. 2016). Z hlediska Zivotni historie plcha velkého je nutné znat
podrobnosti o faktorech, které no¢ni aktivitu ovliviiuji a studovat je pravé ve volné
pfirodé. Mym cilem bylo sesbirat a analyzovat potiebnd data k objasnéni ¢asovini
no¢ni aktivity. Zjistit jak je ovlivnéno sezénnim postupem fotoperiody, mésicnim
svitem a faktory pocCasi. Analyzovat, které skupiny jsou zminénymi faktory nejvice

ovlivnény a v jakém obdobi aktivni sez6ny.

Manipulace s volné Zijicimi zvifaty v terénu vZdy podléhd mnoha pravidlim.
Kazdy vyzkumnik by se m€l snazit manipulaci co nejmén¢ zasahovat nejen do Zivota

zkoumanych druhd, ale i do pracovniho protokolu, kde ale existuji hranice? Ktery



zdsah je jeSté ,unosny“ a ktery ovlivni zvifata natolik, Ze to miZe mit negativni
dopad na interpretaci dat? Dal$im cilem mé prace bylo zjistit, jak rutinni manipulace

s jedinci plcha velkého ovliviiuje jeho pobytovou aktivitu.

4. Obecna charakteristika druhu

4.1. Popis druhu

Plch velky je nejvétsi druh plcha, jehoZz délka téla ¢ini 120-180 mm, pficemzZ
celkové délka zvitete v€etn¢ ocasu dosahuje aZ 320 mm a vdha se pohybuje od 90 g
do 250 g (KrysStufek 2001). Typické zbarveni plcha je Sedé aZ Sedohnédé v hornich
partiich téla vcetn¢ hlavy a ocasu, zbarveni spodni Casti téla aZ ke koncetindm je
bélavé ¢i lehce naZloutlé. Plch velky ma cern€ olemované okoli o¢i a tmavé zbarveny
¢enich. Zbarveni o¢ni duhovky je ¢erné. Usni boltce jsou kulaté zaoblené a bez srsti
(KryStufek 2010). Melanistické, albinistické, flavistické a isabelistické aberantni
zbarveni bylo popsdno u jedincti odchycenych ve Slovinsku a v Ceské republice
(Krystufek 2010, Prispévek I). Plch velky ma dlouhy (délka se pohybuje okolo 150
mm) a velmi hunaty (ze spodni strany s absenci dlouhych chlupll) ocas, jez mu
umoziuje manévrovat a vyvazovat rovnoviahu pfi pohybu v kefovém a stromovém
patfe. KOZe na ocase plcha je pfi chyceni lehce stahnutelnd, coZ zvySuje
pravdépodobnost tniku piipadnému predatorovi (KryStufek 2010).

Plch velky (respektive celd skupina plchoviti) je mimo jiné charakteristicky
absenci céka (Storch 1978), a proto by u n&j mélo dochédzet k hor§imu zpracovani
celulézni potravy. Mnoho piibuznych druhii plcha velkého je prokazatelné
omnivornich ¢i karnivornich. Napiiklad plch zahradni (Eliomys quercinus), plch
lesni (Dryomys nitedula) a plch africky (Graphiurus murinus) se Zivi prevainé
zivociSnou potravou (JuSkaitis a Baltriinait¢ 2013, Nowakowski et al. 2006,
Nowakovski a Godlewska, HoliSova 1968). Juskaitis (2007) a Juskaitis a Baltrinaité
(2013) u plsika liskového (Muscardinus avellanarius) uvadi, Ze je prevazné
herbivorni. Zivo&ina potrava hraje vyznamné&jsi roli pozdé na jate a brzy v 1ét&, nebo
v prostfedi, které neni optimdlni potravni nabidkou. U plcha velkého HoliSova (1968)
zjistila v potravnim spektru pievahu rostlinné potravy, ZivociSnd potrava byla
pfijimdna v mensi mife. Adamik a Krél (2008a, 2008b) uvadéji, Ze je plch velky v
obdobi ukonceni hibernace vyznamnym pta¢im predatorem. Vysvétluji to

4



synchronizaci ptaciho hnizdéni a ukonceni plsi hibernace z divodu klimatickych
zmén. Stéle plati, Ze vstup do reprodukce plcha velkého je vdzan na produkci semen
bukl, dubti, popiipad€ a pravé pozdni ndstup této potravy v sezéné mize zodpovidat
za kréatké reproduk¢ni obdobi a pozdni vstup do reprodukce Prispévek II. Juskaitis et
al. (2015) a Vehnik (2019) studujici periferni populace plcha velkého uvadi, Ze plch
je schopen nahrazovat olejnatd semena napi. semeny biizy, tato potrava vSak neni
povazovana za optimdlni. ~ Plch velky pohlavné dospivd po prvni hibernaci
(Koenig 1960, Vietinghoff-Riesch 1960). Mezi pohlavimi nebyl pozorovin sexudln{
dimorfismus (KryStufek 2001). Samice maji v dobé rozmnoZovédni nejcastéji 12

bradavek, byly vSak pozorovany i asymetricky parové bradavky (KryStufek 2004).

4.2. Geograficky vyskyt

Plch velky mé nesouvisly aredl vyskytu, obyvd celou stfedni a jizni Evropu,
severni ¢ast Turecka ke Kavkazu, severni Iran a Turkmenistan (Storch 1978, Amori
et al. 2006a), na britskych ostrovech prob¢hla v roce 1902 introdukce druhu (Morris
1997).
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Obr. 1. Soudasny stav vyskytu plcha velkého v Ceské republice dle kombinace
vysledkll z no¢nitho monitoringu (terén) v prabéhu let 2015 a 2016 a dat od vefejnosti

z let 2010-2016 (vetejnost). Zdroj: Adamik et al. 2016.



4.3. Priibéh sezony

Plch velky ukoncuje hibernaci v zdvislosti na pohlavi od ptlky kvétna do pulky
cervna. Hibernaci nejprve ukoncuji adultni, ndsledné subadultni samci (samci
diivéj$im zahdjenim aktivity maximalizuji v reprodukénich letech sviij reprodukéni
uspcch), jako posledni ukoncuji hibernaci samice (Beiber 1994, 1998, KryStufek
2001, 2003, Adamik a Holcovd Gazarkové, nepublikované tidaje (Obr. 2)).
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Obr. 2: Ukonceni hibernace dle v€ku (asy: adult, sy: subadult) a pohlavi (F: samice,
M: samec) u plchil velkych na studijni lokalit¢ v Nizkém Jeseniku v letech 2007 az
2013. Velikost vzorku je uvedena nad krabicovym grafem kazdé kategorie. Zahrnuti

jsou pouze jedinci odchyceni do 10. ¢ervence daného roku. Zdroj: Adamik a Holcova

Gazarkova, nepublikované udaje.

Po kratké aktivni sez6né zahajuji plSi hibernaci. V reproduk¢nich letech vstupuji
samci do hibernace v poloviné zéi{, samice z divodu odchovu mldd’at v priméru o
40 dni pozdéji (Krystufek 2001). V letech, kdy nedochazi k reprodukei, vstupuji plsi
bez ohledu na pohlavi do hibernace diive. Pfed hibernaci zvifata intenzivné
vyhleddvaji potravu, ¢imZ maximalizuji svou hmotnost pro ndsledné pieziti zimy

(Morris 1997, Bieber 1998, Schlund 2002, Burgess et al. 2003, Krystufek et al. 2003,



Pilastro et al. 2003, Fietz et al. 2005, Ruf et al. 2006, a Adamik a Holcova Gazarkova
nepublikované udaje). Hibernaci plch velky ptrespava nejcastéji solitérné, zahrabany
v 18-70 cm pod zemi v ovdlném hibernakulu (Jurczyszyn 2007). Hibernace je
chipdna jako adaptace na nedostatek potravy v zimnim obdobi, soucasné je to
strategie pomoci niZ se jedinci mohou velmi uc¢inn¢ vyhnout piipadné predaci
(Beiber a Ruf 2009, Wilz 2000, Turbill et al. 2011, Lebl et al. 2011, Bieber et al.
2014). Lebl et al. (2011) zjistili, Ze nejniz§i mortalita je zaznamendna pravé v zim¢e
v pribéhu hibernace. Hibernace tedy zvySuje pravdépodobnost piezivani. Ke
stejnému z4averu, Ze nejvyssi pravdépodobnost pieZivani je v prib&hu hibernace dosli
i Beiber et al. (2012) pfi studiu plSika liskového. V letech, kdy plch velky nevstupuje
do reprodukce, mé velmi kratkou aktivni sezénou, kterd dle Beiber a Ruf (2004) Cini
pouhé dva mcsice, dle Hoelzl et al. (2015) dokonce pouze jeden m¢sic.
V nesemennych letech pozorovali Bieber a Ruf (2009) u nékterych jedinch letni

dormanci.

5. Casovani no¢ni aktivity plcha velkého

Vzorce chovani ZivoCichl jsou casto ovlivnény riznymi fyziologickymi,
socidlnimi a ekologickymi faktory. Jedinci vyuZivaji téchto faktorli k optimalizaci
reprodukéniho uspéchu. Aktivitu vyuZzivaji k uspokojovédni potteb nezbytnych pro
preziti: vyhleddvaji potravu, partnera, teritoridlni druhy obranuji teritorium, pficemz
v prib¢hu aktivniho obdobi jsou vystaveni riziku predace. Obzvlasté drobni savci
s vysokym metabolismem, jsou pod velkym preda¢nim tlakem, protoZe jsou nuceni
travit del$f dobu vyhledavanim a pifjmem potravy mimo tikryt. Casto balancuji mezi
rozporuplnymi potfebami a pfizplsobuji aktivitu dobé&, kdy je predacni riziko
minimélni.

Volbou doby aktivity v pribé¢hu dne se zvifata vyhnout uréitému spektru
predatorid a mohou tak snizit predacni tlak (Halle a Stenseth 2000). V ptipad¢ plcha
velkého jde o noc¢ni aktivitu, jez mlize souviset se snahou vyhnout se predevSim
dennim a soumracnym predatoram (Halle a Stenseth 2000, Paise a Vieira 2006,
Theis et al. 2006, Everts et al. 2004, White a Geluso 2007 a Reichard et al. 2009,
Gerkema 2013, Prispévek III). Rodolfi (1994) pozoroval u plcha velkého i kritkou

sezénni soumracnou aktivitu. V priabéhu mésice ervna a srpna zaznamenal ukonceni



no¢ni aktivity cca hodinu po vychodu slunce. Vyzkum probihal na okraji obytnych
oblasti v potravné suboptimdlnich podminkédch, coZ mohlo vyvolat zménu v chovéan{
jedinct a posunout ¢asovani no¢ni aktivity. Také zvolend metodika, mapovani nocni
aktivity pomoci voldni plcht, je pro zjisténi Casovdni noc¢ni aktivity nepfesnd,
nevypovidajici o mnoZstvi jedinci, jejich v€ku, kondici, pohlavi ¢i pohlavni aktivité.
Z vysledki Prispéveku III je patrné, Ze plch velky v pribéhu celé vyzkumné
periody vykazoval striktné no¢ni aktivitu.

Nejvyznamnéj$im abiotickym faktorem, ktery ovliviiuje no¢ni aktivitu plcha
velkého, je sezénni pribéh fotoperiody doprovdzeny slabé positivnim vlivem
mési¢niho svitu, oblacnosti a silou vétru. Bright et al. (1996) uvadi, Ze Casovani
noc¢ni aktivity plSika liskového krom¢ fotoperiody vyrazné ovliviiuje také teplota a
srazky. Vyssi teplota okolniho prostiedi prodluzuje nocni aktivitu, naopak dést’ nocni
aktivitu redukuje. Vysledy studie Prispévek III nepotvrzuji ani vliv teploty, a ani
srazek, je nutné brit v potaz odlisné klima krajiny, kde studie probihala (britské
ostrovni klima je odli$né kontinentalnimu ceskému). PISik liskovy také je znatelné
mensi nez plch velky, jeho ndklady na termoregulaci jsou vyssi, a tudiZz mlze byt
vice ovlivnén teplotou okolniho prostiedi, ¢i srazZkami.

O’Farrell (1974), Vickery a Bider (1981), Price et al. (1984), Kotler et al.
(2010), Hemami et al. (2011) a Upham and Hafner (2013), uvad¢ji, Ze nocni aktivita
drobnych hlodavcll je siln€ negativné ovlivnéna mésicnim svitem. Toto chovéni
vysvétluji jako snahu eliminovat predacni riziko, coz vypovida tzv. predation risk
hypothesis. Naopak Wright (1981) a Donati a Borgognini-Tarli (2006) studujici
priméty tvrdi, Ze tyto druhy byly mé&si¢nim svitem ovlivnény pozitivn€. Za vySssi
intenzity mésic¢niho svétla jsou sice dobfe vidéni pifpadnym preddtorem, zdroveil
sami dobfe vidi a tak se mohou piipadné predaci 1épe vyhnout. Prugh a Golden
(2014) ve sté metaanalyze ptichdzeji s komplexnim vysvétlenim. Tvrdi, Ze predatofi
a zivoCichové, ktefi se orientuji vizudlné, za mési¢niho svétla aktivitu zvySuji (sami
dobfe vidi), na rozdil od nich Zivoc¢ichové, kteti se orientuji ¢ichem, sluchem c¢i
pomoci echolokace svou aktivitu za mési¢niho svétla vyrazné snizuji. Vzhledem k
velmi velkym, do pfedni ¢asti hlavy postavenym o¢im, je mozné se domnivat, Ze se
plch velky orientuje pfi no¢ni aktivité 1 vizudln€ (KryStufek 2007, 2010). Toto vede k
hypotéze, Ze bude za vySsi intenzity mési¢niho svétla zvySovat aktivitu, coZz bylo
potvrzeno Prispévek III. Bright et al. 1996 studujici plSika vSak ovlivnéni mesi¢nim
svitem nepotvrzuji. Argumentuji tim, Ze zvifata pohybujici se v hustém zdapoji
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vegetace mésicnim svitem ovlivnéna nejsou. Toto vysvétleni ale vyvraci Prugh and
Golden (2014).

O’Farrell (1974), Vickery and Bider (1981), Orrock et al. (2004) a Orrock
and Danielson (2009) a Prispévek III popisuji pozitivni vliv oblacnosti na no¢ni
aktivitu hlodavci. Autofi toto chovdni vysvétluji jako adaptaci na vyhnuti se
predatorovi, ktery vyuZzivd vizudlni detekce k predaci. Wrébel and Bogdziewicz
(2015) potvrdili zvySenou aktivitu u mySice, ale u nornika vliv nepozorovali, ten
naopak zvySoval aktivitu za ¢isté oblohy a za jasného tuplitkku. Plch velky prodluZzoval
no¢ni aktivitu za dpliku a zdroven prodluZoval aktivitu za oblacné noci. Zprvu se
toto chovani muizZe jevit jako protichidné, zdroven vSak nesrovnatelné. Hodnotit

zrakové vnimani plcha pohledem clovéka, je velmi t¢zké, lidské a plsi vizudlni

vvvvvv

vvvvv

Noc¢ni aktivita plcha velkého nebyla z dlouhodobého hlediska ovlivnéna ani
samotnou manipulaci se zvifaty v pribéhu dne. Manipulace s jedinci negativné
ovliviiovala jejich chovéni pouze z kratkodobého hlediska (3-5 dni). Z toho vyplyva,
Zze tydenni nebo dvoutydenni kontroly nejsou zatizeny chybou. Pro kontrolu
korektnosti vyzkumu byla provedena analyza, ktera potvrdila, Ze manipulace
s jedinci nijak neovliviluje ani tzv. capture-mark-recapture protokol, ani samotnd
zvitata a ani dobu kdy zvifata budky opoustéji tedy ani Casovani no¢ni aktivity.
Samice, jeZ jsou teritoridlni a pohlavné aktivni jedinci se do budek vraceli diive a

ochotnéji Prispévek IV.

Biotickym faktorem, jenZ ovliviiuje no¢ni aktivitu, je sexudlni aktivita jedinct.
Pohlavné aktivni samci jsou v cervnu pod velkym tlakem, vyhleddvaji samice,
zaroven pottebuji pokryt velké energetické pozadavky nutné k reprodukci, a proto
prodluzuji dobu stradvenou mimo ukryt. Pohlavné aktivni samice prodluzuji nocni
aktivitu nejvice v obdobi gravidity a laktace, protoZe potiebuji pokryt velké
energetické naklady spojené s reprodukci Prispévek III. Toto potvrzuje Everts et al.
(2004) se studii na syslovi obecném. Pettitt et al. (2008) studujici sysla a Sikes
(1995) studujici kiecka tvrdi, Ze kojici samice travi 2x delsi ¢as pfijmem potravy, nez
samice bez laktace. Obé pohlavi voli mezi dobou stravenou mimo ukryt, aby byly
pokryty potieby spojené s reprodukci (tim se vystavuji vy$§imu preda¢nimu riziku) a

setrvanim v dkrytu, kde je predacni riziko mnohem nizsi Prispévek III.



6. Reprodukce

Na reprodukci saveli md vliv zna¢né mnoZstvi faktord jako jsou dostupnost a

kvalita potravy, popula¢ni hustota nebo intraspecifickd kompetice (Clutton-Brock, a
Harvey 1978). VSechny vyjmenované faktory ovliviiuji také spridvné nacasovani
reprodukce, které hraje kli€ovou roli v Zivotni historii v§ech savcl a ma velky dopad
na jejich fitness. Casovani reprodukce je vyznamné obzvlaité u druhi, které se
rozmnoZuji jedenkrat do roka, jako je tomu u vétSiny hibernujicich Zivocicha vcetné
plcha velkého (Jones et al. 2009)
Napii¢ Evropou jsou u populaci plcha velkého pozorovany velké fluktuace
v rozmnoZovéni. Reprodukéni sezéna je vyznamné vdzana na plodici stromy. Obdob{
rozmnozovéani probihd zacitkem cCervence, vrhy jsou datovany zacitkem srpna a
odstavovani mldd’at zacatkem zafi Prispévek II. V letech, kdy stromy neplod{
semena, plch do reprodukce nevstupuje, t€éméf celd populace reprodukci pieskakuje a
vyznamn¢ sniZuje aktivitu (Morris 1997, Bieber 1997, 1998, Schlund 2002, Burgess
et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al. 2005, Ruf et al.
2006, Bieber a Ruf 2009, Lebl et al. 2011) a (Obr. 2). Reprodukce, a s tim spojena
zvySena aktivita u obou pohlavi, vyznamné sniZuje pravdépodobnost piezivani (Ruf
et al. 2006, Lebl et al. 2011). Lebl et al. (2011) a stejn¢ tak Beiber et al. (2012), ktet{
zacatku léta, ptriCemZ vysoka mortalita je spojena s vysokym preda¢nim tlakem a
nenaplnénymi energetickymi poZadavky. Vzhledem ke kritké aktivni sezoné a
dlouhé dobé hibernace (Wilz 2000, Beiber a Ruf 2004, Turbill 2011, Bieber et al.
2014, Hoelzl et al. 2015), jsou obé& pohlavi v pribéhu reprodukénich let pod velkym
tlakem, kdy musi za velice kratkou dobu doplnit energetické ztraty po hibernaci,
ziskat energii k reprodukci, vyhledat sexudlniho partnera, rozmnoZit se a odchovat
mldd’ata. Tento tlak se odrdzi také na chovani jedincii po manipulaci vyzkumniky -
reprodukéné aktivni jedinci se vraceli zpét do budek, ve kterych prespdvali,
prokazatelné diive jak pohlavné neaktivni jedinci. To miiZe souviset s predpokladem,
Ze pohlavné aktivni zvifata jsou vice ochotna riskovat a vystavovat se piipadné
predaci Prispévek IV.

Plch velky je z hlediska ¢asovani reprodukéni sezony znacné neobvykly (Beiber a
Ruf 2004, Prispévek II). U naprosté vétSiny hibernujicich savcti mirného pasma je

casovani vrhi zahdjeno vétSinou v kvétnu, popiipadé zaciatkem Cervna, tedy zdhy po
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ukonceni hibernace. Mldd’ata tak maji dostatecné mnoZstvi ¢asu na vyvoj a na
naakumulovani pfedhibernacnich zdsob (Beiber a Ruf 2004 Beiber et al. 2012,
Williams et al. 2013, 2014). Ve srovnéni s ostatnimi hibernujici hlodavci, dokonce 1
s ptibuznymi druhy plcht, se plch velky 1isi velmi pozdnim ¢asovanim vrhi a velmi
kritkou dobou reprodukce. Pliik liskovy ma dlouhou reprodukéni sezénu. Casovéni
prvnich vrhl plSika liskového byva zahdjeno podle polohy regionu (ndstup prvnich
vrhi vykazuje latitudindlni charakter) za¢atkem ¢i koncem kvétna, a celd reprodukce
u ngj pretrvavala vétSinou do zafi (JuSkaitis 2008). Pouze u severnich populaci
plsika liskového byla pozorovdna velmi kritkd aktivni sezona, kterd zacinala
v obvyklou dobu, tzn. na jafe, konc¢ila v§ak mnohem diive (JuSkaitis et al. 2015). U
jiznich populaci plcha zahradniho byla pozorovana dlouhd aktivni sezéna. Casovani
vrhli spadalo do obdobi n¢kolika mésict v pribéhu zimy a jara (Gil-Delgado et al.
2006). Zde je v3ak nutné brat v potaz i klimatickou charakteristiku lokalit. Prvni vrhy
plcha lesniho byly datovany v pribéhu ¢ervna (Scinski a Borowski 2006). Casovéan{
vrhi plcha velkého je zahdjeno aZz zacdtkem srpna, a tak maji mldd’ata extrémné
kratkou dobu na vyvoj a vytvoreni zasob pted hibernaci. Pozdni ¢asovani vrhii plcha
velkého 1ze vysvétlit jeho potravni preferenci a specializaci. Na rozdil od ostatnich
druhli plchll je vyznamnéji vazdn na semenné roky stromd. Vzhledem k Cetnosti
vrhll si nemlze dovolit riskovat a ¢asovat vrhy dfive. Vstupuje do reprodukce v
dobég, kdy je zaruCeny dostatek semen, poté co se objevi prvni nezralé plody,
zahajuje reprodukci. Je ¢asov€ limitovdn, spiSe investuje do velikosti vrhll na tkor
jejich Cetnosti. Pouze ve vyjimecnych piipadech byly u plcha velkého pozorovany

dva vrhy za sezénu Prispévek II.
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Obr. 3: Reprodukce plcha velkého kopiruje plozeni bukl (Cern€) a dubl (Sed¢) na
studijni lokalité¢ v Nizkém Jeseniku v letech 2006 az 2016. Intenzita semenného roku
byla pro kaZzdou dfevinu odhadnutd na Skédle 0-5. Zdroj: Adamik a Holcova

Gazarkova, nepublikované udaje.

Adultni samci plcha velkého vystupuji zhibernace jako prvni, nejCastéji
v pribéhu kvétna (Bieber 1998, Beiber a Ruf 2004). Jejich reprodukéni vydaje jsou
velké. V reprodukénich letech potiebuji ziskat energii na tvorbu testosteronu a
spermatogenezi. Obecné plati, Ze tvorba testosteronu vyznamné zvySuje reprodukéni
uspéch, zdaroven pravdépodobné sniZzuje imunosupresi (Zuk 1992). S tvorbou
testosteronu rostou energetické ndklady spojené s termoregulaci. Testosteron
znemoznuje upaddni do torporu a tim nepiimo ovliviiuje Setfeni s energii (Fleming
1980). Fietz (2010) a Sailer a Fitez (2008) uvadi, Ze pohlavné aktivni samci redukuji
vlivem testosteronu v krvi denni torpor, ¢imz maji velké ztrity na termoregulaci
respektive na energii (v letech bez reprodukce Fietz et al. (2009) uvadi vyssi Cetnost
torporu nez v letech s reprodukci). V tomto obdobi samci Casto sdileji dutiny s jinymi

jedinci. Obecné je sdileni (vzdjemné zahiivini) povaZovano za typ adaptace, kterd
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sniZuje ztraty tepla v chladném obdobi a Setif energii (Hayes et al. 1992, Fietz et al.
2010, Willis a Brigham 2007). Koenig (1960) a Vietinghoff-Riesch (1960)
spekulovali o tom, Ze pls$i systém je promiskuitni. Nésledné¢ Naim et al. (2011)
prokézal u pl§ika mnohocetné otcovstvi v jednom vrhu. Weber et al. (2018), Adamik
a Holcovd Gazarkova (nepublikované udaje) tvrdi, Ze z molekuldrnich analyz dna
plcha velkého vyplyvd, Ze plsi systém je polygynadryni. Z provadéné
paternitynaznacuji, Ze mldd’ata jednoho vrhu geneticky piipadaji na né€kolik samcu.
Samci plcha nejsou teritoridlni, museji zvladnout kompetici s jinymi samci. V obdobf
reprodukce, jehoZ vrchol pfipadd na konec ¢ervna a Cervence, vykazuji pohlavné
samci, ve srovndni se samicemi a samcibez reprodukce, prokazatelné vcEtsi
pohyblivost po aredlu (Beiber 1994, KryStufek 2001, 2003, Jurczyszyn 2006,
Jurczyszyn a Zdrabczyiiska 2007), maji vétS§i domovsky okrsek (Jurczyszyn 2006,
Jurczyszyn a Zdrabczyniska 2007, Scinski a Borowski 2008) a travi prokazatelng
delsi dobu aktivné mimo ukryt Piispévek III. VSe se uskuteciiuje na tkor
antipredacniho chovani (Bieber a Ruf 2009, Lebl et al. 2011). Bieber (1998) uvadi,
Ze adultni samci, ktefi vystupovali z hibernace jako prvni v pribéhu kvétna, méli
vSichni nehmatatelnd varlata, a jiz v ¢ervnu méli vSichni odchyceni samci varlata
sestoupld. Reprodukce samcll prokazatelné redukuje jejich preZivani (Schlund 2002,
Ruf et al. 2006, Lebl et al. 2011). Kratka délka doziti oproti centrdlnim populacim
byla pozorovédna napt. u periferni populace na vychodnim okraji aredlu rozSifeni
(citace). A pravé kratka délka doZiti a nizkd pravdépodobnost piezivani mohla
souviset s kaZdoro€nim vstupem do reprodukce bez ohledu na mnoZstvi potravy.
Reprodukce byla u této populace regulovdna samicemi - vsttebavianim embryi. U
centrdlnich populaci béhem nesemennych let, kdy je nedostatek potravy, nesestupuji
samciim varlata z bfiSni dutiny do Sourku tzv. scrotum (KryStufek 2010), samci
neinvestuji do tvorby testosteronu a spermatogeneze a prokazatelné zkracuji aktivni
sezonu, ¢imz Setfi energii (Bieber 1997, 1998, Burgess et al. 2002, Schlund 2002,
Krystufek et al. 2003, Pilastro et al. 2003). Bieber a Ruf (2004) tvrdi, Ze samci
vstupuji do reprodukce po piijmu energeticky bohaté potravy, kterou jsou nezralé
plody a pyl. Pfijem na lipidy bohaté potravy na zacitku sezény naznacuje dostatek
dostupné potravy do budoucna. Ta je nezbytnd na vytvofeni tzv. tukovych zdsob,
nutnych k preziti obdobi hibernace. Experimenty s pfikrmovéanim Fietz et al. (2009)
poukazuji na to, Ze samci s vyS$$i energetickou saturaci méli signifikantné pozitivné

ovlivnénou télesnou hmotnost oproti neptikrmovanym samciim. Lze se domnivat, Ze
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dostupnost vysoce kvalitni potravy miZze byt klicovym zdrojem, jenZ umoZiluje
samcim zahdjit sexudln{ aktivitu, a tak synchronizovat reprodukci s plozenim stromt
a tim zodpovidat za fluktuace v rozmnozovani plsi populace (Beiber 1997, Burgess
2002, Schlund 2002, Krystufek 2003, Pilastro 2003, Fietz et al. 2009). Sailer a Fietz
(2008), Fietz et al. (2009), navic uvadéji, Ze samci mohou vyuZivat télesnou zadsobu
tuku ziskanou z obdobi pted hibernaci k pokryti nedostatkii energie v dobé&
reprodukce. Toto tvrzeni by vysvétlovalo redukci métené télesné hmotnosti a tbytky
na vaze samcu v obdobi reprodukéni sezény. Samci s vEt§i ztratou hmotnosti meli
vzdy vétsi varlata (minimdlni vdha obou varlat u samct musi byt minimdlné 550 mg,
aby produkovala aktivni sperma (Joy 1980). V letech s dostatkem potravy si samci
mohou dovolit ur¢itou ztridtu energetické zasoby, nebot je saturovand dodate¢né

stravou bohatou na lipidy (Sailer a Fietz 2008, Fietz et al. 2009).

Adultni samice jsou vice neZ samci limitovdny dostatkem dostupné energeticky
bohaté potravy (Greenwood 1980). Vzhledem k tomu, Ze z hibernace vystupuji
mnohem pozdé&ji neZ samci, v Cervnu a Cervenci (Beiber a Ruf 2004, KryStufek
2003), maji mésic na graviditu a mésic na odchov mldd’at. Mlad’ata maji po
odstaveni velmi kritkou dobu na naakumulovéini dostate¢ného mnoZstvi energie na
hibernaci Prispévek II. V letech s nedostatkem potravy samice nevstupuji do
reprodukce. Vietinghoff-Riesch (1960) a Vekhnik (2017, 2019) reprodukéni
neuspéch vysvétluji vsttebdnim embryi. Vekhnik (2017) studovala periferni populaci
plcha velkého a zaznamenala kaZzdoro¢ni vstup samic do reprodukce bez ohledu na
mnoZzstvi potravy. V potravné chudych letech v§ak pozorovala regulaci reprodukce
vsttebavdnim embryi samicemi. Zdd se, Ze periferni populace se v tomto
mechanismu 1i$§i od populaci centrdlnich a zdpadnich, u kterych jsou hlavnim
diivodem neudspésné reprodukce pohlavné neaktivni samci. Gazarkova (2009) uvadi,
ze ackoli v jednom ze studijnich let zaznamenala nastup reprodukce (samci méli
hmatatelnd varlata, samice byly gravidni), reprodukce skoncila neudspéchem.
Pravdépodobné z diivodu ndhlého poklesu potravy, kdy vytvéiejici se semena buki a
dubil z diivodu velkého sucha zaschla, laktujici samice svd mldd’ata zabily nebo
opustily. Odchycené gravidni samice byly nalezeny bez ndznaku porodu, je tedy
mozné se domnivat, Ze i u nich doSlo ke vstfebani embryi. Kager a Fietz (2009)
uvadéji, Ze mnoho samic vstupuje do reprodukce pouze jedenkrdt ¢i dvakrit za Zivot

a v pribéhu velmi kratké aktivni reprodukéni sezény stihnou odchovat pouze jeden
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vrh. Na druhou stranu Prispévek III dokazuje, Ze to neni pravidlem, samice v dobré
kondici, které rodily na zacatku sezény, a o vrh pfiSly pravdépodobné z divodu
predace, byly schopny znovu vstoupit do reprodukce a uspé$né vyvést mlad’ata.
Gazarkova (2009) uvadi, Ze samice v dobré kondici zacinaji rodit o 14 dni diive jak
samice v hor§i kondici. Toto tvrzeni se shoduje s Pilastrem (1994, 1996), ktery
pozoroval, Ze samice v dobré kondici rodi o 20 dni diive, neZ samice v hors{ kondici.
Pozoroval dvé reprodukéni strategie. Samice v dobré kondici rodi diive, ztraceji
v prib¢hu laktace na vdze a odstavuji mladata v dob¢, kdy je optimum potravy,
mldd’ata tak po odstaveni maximalizuji vdhu pred hibernaci. Samice v horsi kondici
rodi sice pozd¢ji, laktace ale probihd v obdobi nejvySsi dostupnosti potravy, a proto
samice neztriceji na vaze, nebot’ velké energetické ztraty spojené s laktaci jsou
pokryty dostatkem potravy. Mldd’ata téchto samic maji vysokou vahu pii odstavent,
ale nemaji tak vysokou vahu pred hibernaci, nebot’ jsou z hlediska rastu a ziskavan{
zasob ¢asove limitovani.

Kager a Fietz (2009) pfikrmovali samice bez ohledu na kondici a zjistili, Ze samice
pfikrmované vysoce energetickou potravou maji vétsi vrhy a vétsi mladata v dobé
odstaveni. Pfikrmované samice a jejich mldd’ata ziskaly ndskok. U juvenilnich
jedinct byl ndskok smazdn a vahovy rozdil mezi pfikrmovanymi a nepfikrmovanymi
nebyl patrny.

K oplodnéni samic dochazi zacitkem cCervence, tedy zahy po ukonceni jejich
hibernace a po tficeti dnech gravidity (zacatek srpna) rodi mldd’ata (1-12 mlad’at ve
vrhu). Mldd’ata byvaji odstavena po zhruba 30 dnech (Vietinghoff-Reisch 1960,
Gaisler et al. 1977, Pilastro 1992, Pilastro et al. 1994, Schlund a Schrfe 1997, Blohm
a Hauf 2005). Délka laktace a tedy doba odstaveni zdvisi na kondici samice a
velikosti vrhu. V priibéhu gravidity a ndsledné laktace prodluzuji (oproti samcim a
sexudln¢ neaktivnim samicim) samice dobu strdvenou mimo hnizdo (dkryt). Tento
¢as s nejvetsi pravdépodobnosti travi tim, Ze piijimaji co nejvétsi mnozstvi potravy,
aby na ukor antipreda¢niho chovani, pokryly velké energetické ndroky spojené s
graviditou a laktaci. Piispévek III. Obecné plati, Ze obdobi gravidity a obzvlasté
obdobi laktace je spojeno s vyS$§imi ndroky na energii, proteiny a vdpnik. Samice
jsou nuceny kompenzovat i nepiimé poZadavky spojené s reprodukci jako je redukce
termoregulace, imunity, fyzické aktivity (Sikes 1995, Speakman 2007, 2008). Vyssi
ochoté samic riskovat pro pokryti nutnych pozadavkl nasvédcuje i jejich chovani po

manipulaci vyzkumniky. Samice se vracely zpét do budky prokazatelné diive a
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s prokazatelné¢ vétsi pravdépodobnosti byly nalezeny v budce i ndsledujici den,

zatimco ostatni jedinci budku na néjaky cas zcela opustili Piispévek IV.

7. Zavér

ZavéreCnd prace studuje mdlo zndmé aspekty Zivotni historie plcha velkého.
Dosavadni studie plcha velkého se nejcastéji zaméfuji napt. na popis a roz$ifeni
druhu, demografii, nastup reprodukce, a jak ji ovlivituje dostupnost potravy, na popis
prib&hu sezény ¢i hibernaci. Ve studii disertani prace byla zrevidovana rozsihlejsi
data popisujici zbarveni plcha velkého a byly zde popsdny vSechny typy aberantnich
zbarveni plcha. Navic byly zaznamendny dva recentni udaje o zcela novém typu
zbarveni plcha velkého.

Existuji price, které se zabyvaji ¢asovdnim vrhii v pribéhu aktivni sezény. Préce,
kterd by zminovala vicecetné vrhy samice za jednu sezénu je jedna (Blohm a Hauf
2005). Zminovand prace ale neuvadi detaily o metodice, samicich jejich kondici a
laktaci. Diserta¢ni prace kromé &asovani vrhii v Ceské republice, popisuje i dva
piipady, kdy samice porodily dvakrat za sezénu. V obou §lo o samice, které casovaly
prvni vrhy brzy na zacatku sezény a v pribéhu laktace o mldd’ata pfiSly. PiestozZe
druhy (ndhradni) vrh porodily zna¢né pozdé v prubéhu sezény, mladd’ata dspéSné
odstavily.

Je velmi mnoho studii, které se zabyvaji ¢asovdnim aktivity drobnych hlodavci a
zjistuji, které faktory mohou jejich aktivitu ovlivitovat. Mnoho z nich vSak studuje
aktivitu jedincl v nepfirozenych laboratornich podminkach. Diserta¢ni prace studuje
aktivitu plcha velkého neinvazivni studijni metodou v pfirozenych podminkéch.
Existuje jedind price studujici no¢ni aktivitu plcha velkého (Rodolfi 1994). Vyzkum
probihal na okraji obytnych oblasti, zvifata se pohybovala v suboptimdlnich
potravnich podminkdch, coz mohlo modifikovat jejich chovani. Také zvolena
metodika, mapovdni pomoci voldni plchli, mohla byt v pfipad¢é sledovani nocni
aktivity nepfesnd, nicnefikajici o mnoZzstvi jedinct, jejich kondici, pohlavnim statusu.
Z vysledkl disertacni price jednoznacné plyne, Ze pl§i svou aktivitou kopiruji
sezénni pribc¢h fotoperiody, jehoZ pozitivné ovliviiuje fize mésice, oblacnost,
rychlost vétru a sexudlni aktivita. Jedinci, ktefi nevstupovali do reprodukce, méli

krat$i no¢ni aktivitu. Pfekvapivé mési¢ni faze oproti jinym hlodavcim ovliviiovala
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plcha velkého pozitivng. Za véEtsi intenzity mési€niho svitu prodluZoval aktivitu
strdvenou mimo ukryt (budku). Vliv teploty, srdZek na ¢asovani no¢ni aktivity plcha
nebyl prokazan.

V disertaéni praci byla uvedena i metodickd studie, dilezitd nejen pro spravnou
interpretaci vysledkl piedchozich dvou uvedenych studii. Ze studie, kterd se zabyva
tim, do jaké miry vyzkumnici manipulaci se zvitaty ovliviluji chovani jedinct a
vyzkumny protokol, plyne, Ze z dlouhodobé&jsiho hlediska neméla manipulace
prokazatelné¢ negativni vliv. Manipulace neméla prokazatelny vliv ani na zahdjeni no¢ni
aktivity. Zvitata byla negativné ovlivnéna pouze néckolik dni (3-5 dni) bezprostfedné po
manipulaci, pficemZz v budce s nejvySsi ochotou setrvavali pohlavné aktivni samice. Z

uvedeného vyplyvd, Ze tydenni nebo dvoutydenni kontroly nejsou zatiZeny chybou.

17



8. Seznam literatury
Adamik P. and Krdl M. 2008a. Climate and ressource-driven long-term changes in

dormice populations negatively affect hole-nesting songbirds. Journal of Zoology,

London 275: 209-215.

Adamik P. and Kral M. 2008b. Nest losses of cavity nesting birds caused by dormice
(Gliridae, Rodentia). Acta Theriologica 53: 185-192.

Adamik P., Polednikové K., Polednik L., Romportl D. a Mindrikovad T. 2017: Aktudln{
roziifeni plcha velkého (Glis glis) a zjisténi jeho stanoviitnich ndrokt v Ceské
republice. Zavérecnd zprava z projektu MGSII-58, Program Malé grantové schéma

Zachranné programy pro zv1sté chranéné druhy II Programu CZ02. MZP CR.

Amori, G., Hutterer, R., KryStufek, B., Yigit, N., Mitsain, G., Mufioz, L. J. P. Meinig,
H., and Juskaitis, R. 2016a (errata version published in 2017): Glis glis. The IUCN
Red List of Threatened Species 2016: . T39316A115172834.
http://dx.doi.org/10.2305/TUCN.UK.2016-3.RLTS.T39316A22219944.en. Accessed
on 22 August 2017.

Bieber C. 1997. Sexual aktivity and reproduction in three feral subpopulations of the fat
dormouse (Myoxus glis). Natura Croatica 6: 205-216.

Bieber C. 1998. Population dynamics, sexual activity, and reproduction failure in the fat

dormouse (Myoxus glis). Journal of Zoology, London 244: 223-229.

Beiber C. and Ruf T. 2004. Seasonal timing of reproduction and hibernation in the
edible dormouse (Glis glis) In Life in the cold: evolution, mechanisms, adaptation,

and aplication. Twelfth International Hibernation Symposium: 113-125.

Beiber C. and Ruf T. 2009. Summer dormancy in edible dormice (Glis glis) without

energic constraints. Naturwissenshaften 96: 165-171.

Beiber C. and Ruf T. 2009. Habitat differences affect life history tactics of a pulsed

resource consumer, the edible dormouse (Glis glis). Population Ecology 51: 481-492.

Bieber C., Juskaitis R., Turbill C. and Ruf T. 2012. High survival during hibernation
affects  onset and timing of reproduction. Oecologia 169 (1): 155-166.

18



Beiber C., Lebl K., Stalder G., Geiser F. and Ruf T. 2014. Body mass dependent use of
hibernation: why not prolong the active season, if they can? Functional Ecology 28:

167-177.

Blohm T. and Hauf H. 2005: Wiederholter Nachweis von Zweitwiirfen des
Siebenschlifers (Glis glis) in der Uckermark (Nordost- Brandenburg). Sidugetierkd.
Inf. 5: 595-601.

Bright P. W., Morris P. A. and Wiles N. J. 1996. Effects of weather and season on the
summer activity of dormice Muscardinus avellanarius. Journal of Zoology (London)

238: 521-530.

Burgess M., Morris P. and Bright P. 2003. Population dynamics of the edible dormouse
(Glis glis) in England. Acta Zoologica Academiae Scientiarum Hungaricae 49

(Suppl. 1): 27- 31.

Clutton- Brock T. H. and Harvey P. H. 1978. Mammals, resources and reproductive

strategies Nature. 273: 191-195.

Di Blanco Y. E., Spgrring K. S. and Di Bitetti M. S. 2016. Daily activity pattern of
reintroduced giant anteaters (Myrmecophaga tridactyla): effects of seasonality and

experience. Mammalia 81: 11-21.

Donati G. and Borgognini-Tarli S. M. 2006. Influence of abiotic factors on cathemeral
activity: The case of Eulemur fulvus collaris in the littoral forest of Madagascar.

Folia Primatol. 77: 104-122.

Everts L. G., Strijkstra A. M., Hut R. A., Hoffmann I. E. and Millesi E. 2004. Seasonal
Variation in Daily Activity Patterns of Free-Ranging European Ground Squirrel

(Spermophilus citellus). Chronobiology International 21(1): 57-71.

Fietz J., Schlund W., Dausmann K. H., Regelmann M. and Heldmaier G. 2004.
Energetic constraints on sexual activity in the male edible dormouse (Glis

glis).Oecologia 138, 202-209.

19



Fietz J., Pflug M., Schlund W. and Tataruch F. 2005. Influences of the feeding ecology
on body mass and possible implications for reproduction in the edible dormouse

(Glis glis). Journal of Comparative Physiology B 175: 44-45.

Fietz J., Kager T. and Schauer S. 2009. Is energy supply the trigger for reproductive
aktivity in male edible dormice (Glis glis)? Journal of Comparative Physiology B
179: 829-837.

Fietz J., Klose S. M. and Kalko E. K. V. 2010. Behavioural and physiological
consequences of male reproductive trade-offs in edible dormouse (Glis glis).

Naturwissenschften 97: 883—890.

Finn C. A. 1963. Reproductive capacity and litter size in mice: effect of age and

environment. J. Reprod. Fertil. 6: 205-2014.

Fleming M. R. 1980. Thermoregulation and Torpor in the Sugar Glider, Petaurus
Breviceps (Marsupialia:Petauridae). Article in Australian Journal of Zoology 28(4):

521-534.

Gaisler J., Holas V. and Homolka M. 1997: Ecology and reproduction of Gliridae
(Mammalia) in Northern Moravia. Folia Zol. 26: 213-228.

Gazarkova A. 2009. Reprodukéni biologie plcha velkého v Nizkém Jeseniku.

[Diplomova prace].

Gattermann, R., R. E. Johnston, N. Yigit, P. Fritzsche, S. Larimer, S. Ozkurt, K.
Neumann, Z. Song, E. Colak, J. Johnston, and McPhee M. E. 2008. Golden hamsters

are nocturnal in captivity but diurnal in nature. Biology Letters 4:253-255.

Gerkema M. P., Davies W. L. L., Foster R. G., Menaker M. and Hut R. A. 2013. The
nocturnal bottleneck and the evolutionof activity patterns in mammals.Proc. R. Soc.

B Biol. Sci. 280: 20130508.

Gil-Delgado J. A., Cabaret P., Declercq S., Gémez J. and Sanchez 1. 2006. Winter
reproduction of Eliomys quercinus (Rodentia) in the orange groves of Sagunto
(Valencia, Spain). Mammalia 70: 76-79.

Gil-Delgado J. A., Cabaret P., Mira. O, Viials A. Gémez J, Banyuls N. and Vives-
Ferraiidiz C. 2010. Diet of the garden dormouse (Eliomys quercinus Linnaeus 1766)

20



in orange groves: seasonal variation and use of available resources. Mammalia 74:

147-151.

Greenwood P. J. 1980. Mating systems, philopatry and dispersal in birds and mammals.

Animal Behaviour 28: 1140-1162.

Joy J. E., Melnyk R. B. and Mrosovsky N. 1980. Reproductive cycles in the male
dormouse (Glis glis). Comp Biochem Physiol A Physiol 67: 219-221.

Jones K. E., Bielby J., Cardillo M., Fritz S. A., O'Dell J., Orme C. D. L., Safi K.,
Sechrest W., Boaks E. H., Carbone C., Connolly C., Cutts M. J., Foster J. K.,
Grenyer R., Habib M., Plaster C. A., Price S. A., Rigby E. A., Rist J., Teacher A.,
Bininda-Emonds O. R. P., Gittleman J. L., Mace G. M. and Purvis A. 2009.
PanTHERIA: A species-level database of life-history, ecology and geography of

extant and recently extinct mammals. Ecology 90: 2648.

Jurczyszyn M. 2006. The use of space by translocated edible dormice Glis glis (L.), at
the site of their release: radio-tracking method applied in a reintroduction

experiment. Polish Journal of Ecology 54: 345-350.

Jurczyszyn M. 2007. Hibernation cavities used by the edible dormouse, Glis glis
(Gliridae, Rodentia). Folia Zoologica 56: 162-168.

Jurczyszyn M. and Zgrabczynska E. 2007. Influence of population density and
reproduction on space use and spatial relations in the edible dormouse. Acta

Theriologica 52: 181-188.

JuSkaitis R. 2007. Feeding by the common dormouse (Muscardinus avellanarius): A

review. Acta Zoologica Lituanica 17(2):151-159

Juskaitis R. 2008. The Common Dormouse Muscardinus avellanarius: Ecology,
Population Structure and Dynamics. Institute of Ecology of Vilnius University

Publishers, Vilnius, 163 pp. 978-9986-443-40-7.

JuSkaitis R. and Baltrunaite¢ L. 2013. Feeding on the edge: the diet of the hazel
dormouse Muscardinus avellanarius (Linnaeus 1758) on the northern periphery of its

distributional range. Mammalia 77(2):149-155

21



JuSkaitis R. and Baltrinaité¢ L. 2013. Seasonal variability in the diet of the forest
dormouse, Dryomys nitedula, on the north-western edge of its distributional range.

Folia Zoologica 62(4):311-318.

Juskaitis R., Bal¢iauskas L., Baltriinaite¢ L. and Auguté¢ V. 2015. Dormouse (Gliridae)
populations on the northern periphery of their ditributional ranges: a review. Folia

zoologica 64: 302-309.

Juskaitis R., Baltriinait¢ L. and Augute V. 2015. Diet of the fat dormouse (Glis glis) on
the northern periphery of its distributional range. Mammal Res 60:155-161.

Halle S. and Stensen N. C. 2000. Activity Patterns in Small Mammals. Springer-Verlag,

Berlin, Germany.

Hayes J. P., Speakman J. R. and Racey P. A. 1992. The contributions of local heating
and reducing exposed surface area to the energetic benefits of huddling by short-

tailed voles (Microtus agrestis). Physiol Zool 65:742—-762

Hemami M.-R., Naderi G., Karami M. and Mohammadi S. 2011. Nocturnal activity of
Iranian jerboa, Allactaga firouzi (Mammalia: Rodentia: Dipodidae). Mammalia 75:

31-34.

HoliSova V. 1968. Notes on the food of dormice (Gliridae). Zoologické listy 17: 109-
114.

Hoelzl F., Bieber C., Cornils J. S., Gerritsmann H., Stalder G. L., Walzer CH. and Ruf
T. 2015. How to spend the summer? Free-living dormice (Glis glis) can hibernate for

11 months in non reproductive years. J Comp Physiol B 185: 931-939

Kager T. and Fietz J. 2009. Food availability in spring influences reproductive output in

the seed-preying edible dormouse (Glis glis). Can. J. Zool. 87: 555-565.

Koenig L. 1960. Das Aktionssystem des Siebenschlifers (Glis glis L.). Zeitschrift
Tierphysiologie 17: 427-505.

22



Kotler B. P., Brown J., Mukherjee S., Berger-Tal O. and Bouskila A. 2010. Moonlight
avoidance in gerbils reveals a sophisticated interplay among time allocation,

vigilance and state-dependent foraging. Proc Biol Sci. 277(168): 1469-1474.

Krystufek B. 2001 Compartmentalization of body of a fat dormouse Glis glis. Trakya
University Journal of Scientific Research 2: 95-106.

Krystufek B., Hudoklin A. and Pavlin D. 2003. Population biology of the edible
dormouse Glis glis in a mixed montane forest in central Slovenia over three years.

Acta Zoologica Academiae Scientiarum Hungaricae 49: 85-97.

KryStufek B. and Zavodnik M. 2003. Autumn Population density of the edible
dormouse (Glis glis) in the mixed montane forest of central Slovenia over 33 years.

Acta Zoologica Academiae Scientiarum Hungaricae 49: 98-108.

KryStufek B. 2004. Nipple in the edible dormouse Glis glis. Folia Zoologica 53(1): 107-
111.

Krystufek B. and B. FlajSman. 2007. Polh in ¢lovek. Ekoloski forum LDS, Ljubljana.
pp. 248.

Krystufek B. 2010. Glis glis (Rodentia: Gliridae). Mammalian Species 42(865): 195-
206.

Lebl K., Kiirbisch K., Bieber C. and Ruf T. 2010. Energy or information? The role
ofseed availability for reproductive decisions in edible dormice. J. Comp. Physiol.B

180, 447-456.

Lebl K., Beiber C., Adamik P., Feitz J., Morris P., Pilastro A. and Ruf T. 2011. Survival
rates in small hibernator, the edible dormouse: a comparison across Europe.

Ecography 34: 683-692.

Marin G. and Pilastro A. 1994. Communally breeding dormice, Glis glis, are close kin.

Animal Behaviour 47: 1485-1487.

Morris P. A. 1997. A review of the fat dormouse (Glis glis) in Britain. Natura Croatica
6: 163-176.

Morris P. 2011. Dormice. Whittet Books Ltd, Standsted, Essex. pp. 144.

23



Naim D. M., Telfer S., Sanderson S., Kemp S. J. and Watts P. C. 2011. Prevalence
ofmultiple mating by female common dormice, Muscardinus avellanarius. Conserv.

Genet. 12, 971-979.

Nowakowski W. K., Remisiewicz M. and Kosowska J. 2006. Food preferences of Glis
glis (L.), Dryomys nitedula (Pallas) and Graphiurus murinus (Smuts) kept in
captivity. Polish Journal of Ecology 54: 369-378.

Nowakowski W. K. and Godlewska M. 2006. The importance of animal food for
Dryomys nitedula (Pallas) and Glis glis (L.) in Bialowieza forest (East Poland):
anylysis of faeces. Polish Journal of Ecology 54: 359-367.

O’Farell M. J. 1974. Seasonal activity patterns of rodents in a sagebrush community.

Journal of Mammalogy 55: 811-823.

Orrock, J. L., Danielson B. J. and Brinkerhoff R. J. 2004. Rodent foraging is affected by
indirect, but not by direct, cues of predation risk. Behavioral Ecology 15:433-437.

Orrock, J. L. and Danielson B. J. 2009. Temperature and cloud cover, but not predator

urine, affect winter foraging of mice. Ethology 115:641-648.

Paise C. and Viera E. M. 2006. Daily activity of a neotropical rodent (Oxymycteru
nasutus):  seasonal changes and influence of environmental factors Journal of

Mammalogy 87: 733-739.

Pettitt B. A., Waterman J. M. and Wheaton C. J. 2008. Assessing the effects of resource
availability and parity on reproduction in female Cape ground squirrels: resources do

not matter. Journal of Zoology 276:291-298.

Pilastro A. 1992. Communal nestling between breeding females in a free-living

population of fat dormouse (Glis glis L.). Bolletino di Zoologia 59: 63-68.

Pilastro A., Gomiero T. and Marin G. 1994. Factors affecting body mass of young fat
dormouse (Glis glis) at weaning and by hibernetion. Journal of Zoology, London

234: 13-23.

24



Pilastro A., Missianglia E. and Marin G. 1996. Age-related reproductive success in
solitary and communally nesting female dormice (Glis glis). Journal of Zoology,

London 239: 601-608.

Pilastro A., Tavecchia G. and Marin G. 2003. Long living and reproduction skipping in
the fat dormouse. Ecology 84: 1784-1792.

Price M. V., Waser N. M. and Bass T. A. 1984. Effects of moonlught on microhabitat
use by desert rodents. Journal of Mammalogy 65(2): 353-356.

Prugh L. R. and Golden C. D. 2014. Does moonlight increase predation risk? Meta-
analysis reveals divergent responses of nocturnal mammals to lunar cycles. Journal

of Animal Ecology. 83(2): 504-514.

Reaichard J. D., Gonzales L. E., Casey C. M., Allen L. C., Hristov N. L. and Kunz T. H.
2009. Evening emergence behaviour and seasonal dynamics in large colonies of

Brazilian free-tailed bats. Journal of Mammalogy 90: 1478-1486.

Rodolfi, G. 1994. Dormice Glis glis activity and hazelnut consumption. Acta
Theriologica 39:215-220.

Ruf T., Fietz J., Schlund W. and Bieber C. 2006. High survival in poor years: Life
history tactics adapted to mast seeding in the edible dormouse. Ecology 87: 372-381.

Sailer M. M. and Fietz J. 2008. Seasonal differences in the feeding ecology and
behavior of male edible dormouse (Glis glis). Mammalian Biology 74: 114-124.

Sikes, R. S. 1995. Costs of lactation and optimal litter size in northern grasshopper mice

(Onychomys leucogaster). Journal of Mammalogy 76:348-357.

Scinski M. and Borowski Z. 2006. Home ranges, nest sites and population dynamics of
the forest dormouse Dryomys nitedula (Pallas) in an oak-horbeam forest: a live-

trapping and radio-tracking study. Polish Journal of Ecology 54: 391-396.

Scinski M. and Borowski Z. 2008. Spatial organisation of the fat dormouse (Glis glis) in
an oak-hornbeam forest during the masting and post-mating season. Mammalian

Biology 73: 119-127.

25



Schlund W. 1997. Length of tibia as a measure of body size and for determining the age
of edible dormice (Myoxus glis L). Zeitschrift fiir Saugetierkunde 62: 187-190.

Schlund W. and Scharfe F. 1997: Unterschiede zweier Siebenschlifer-Populationen
(Myoxus glis L.) im Schonbuch in Abhéngigkeit des Lebensraumes. Veroff.
Nat.schutz Landsch.pfl. Baden-Wiirtt. 71: 459-484.

Schlund W., Scharfe F. and Ganzhorn J. U. 2002. Long-term comparison of food
availability and reproduction in the edible dormouse (Glis glis). Mammalian Biology

67:219-232.

Speakman J. R. 2007. The energy cost of reproduction in small rodents. Acta
Theriologica Sinica 27(1): 1-13

Speakman J. R. 2008. The physiological costs of reproduction in small mammals. Phil.

Trans. R. Soc. B. 363: 375-398.

Storch G. 1978. Glis glis (Linnaeus, 1766) — Siebenschlifer. In: Niethammer J. & Krapp
F. (eds), Handbuchder Siugetiere Europas. Bd. 1, Rodentia 1. Akademische
Verlagsgesellschaft, Wiesbaden: 243-258.

Theis W., Kalko E. K. V. and Schnitzler H.-U. 2006. Influence of environment and
resource availability on activity patterns of Carollia castanea (Phyllostomidae) in

Panama. Journal of Mammalogy 87: 331-338.

Tkadlec E. and Krejcovd P. 2001. Age-specific effect of parity on litter size in the

common vole (Microtus arvalis). Journal of Mammalogy 2: 545-550.

Turbil Ch., Beiber C. and Ruf T. 2011. Hibernation is associated with increased survival
and the evolution of slow life histories among mammals. Proceedings of the royal

society B 278(1723):3355-63

Upham N. S. and Hafner J. C. 2013. Do nocturnal rodents in the Great Basin Desert

avoid moonlight? Journal of Mammalogy 94: 59-72.

26



Vekhnik V. A. 2017. The Edible Dormouse (Glis glis, Gliridae, Rodentia) in the
Periphery of Its Distribution Range: Body Size and Life History Parameters.
Biology Bulletin 44(9):1123-1133.

Vekhnik V. A. 2019. Effect of food availability on the reproduction in edible dormice
(Glis glis L., 1766) on the eastern periphery of the range. Mammal research. pp 1-12.

Vickery W. L. and Bider J. R. 1981. The influence of weather on rodent activity.
Journal of Mammalogy 62: 140-145.

Vietinghoff-Riesch A. 1960. Der Siebenschlifer (Glis glis L.). Gustav Fischer Verlag,
Jena: 1-196.

Weber K., Hoelzl F., Cornils J. S., Smith S., Bieber C., Balint B. and Ruf T. 2018
Multiple paternity in a population of free-living edible dormice (Glis glis).
Mammalian Biology 93 (2018): 45-50.

White J, A. and Geluso K. 2007. Saesonal differences in onset of surface activity of
ord’s kangaroo rat (Dipodomys ordii). Journal of Mammalogy 88: 234-240.

Williams C. T., Barnes B. M., Kenagy G. J. and Buck C. L. 2013. Phenology of
hibernation and reproduction in squirrels: integration of environmental cues with

endogenous programming. J Zool. 292(2): 1-13.

Williams T. C., J. E. Lane, M. M. Humphries, A. G. McAdam and Boutin S. 2014.
Reproductive phenology of a food-hoarding mast-seed consumer: resource- and

density dependent benefits of early breeding in red squirrels. Oecologia 174: 777—
788.

Willis C. K. and Brigham R. M. 2007. Social thermoregulation exerts more influence
than microclimate on forest roost preferences by a cavity-dwelling bat. Behavioral

Ecology and Sociobiology 62: 97-108.

Wilz M. and Heldmaier G. 2000. Comparison of hibernation, estivation and daily torpor
in the edible dormouse, Glis glis. Journal of Comparative Physiology B 170: 511-
521.

27



Wright P. C. 1981. The night monkeys, genus Aofus. In Coimbra-Filho, A. F. and
Mittermeier, R. A. (eds.), Ecology and Behavior of Neotropical Primates, Vol. 1,
Acad. Bras. Cien., Rio de Janeiro, pp. 211-240.

Wrébel A. and Bogdziewicz M. 2015. It is raining mice and voles: which weather
conditions influence the activity of Apodemus flavicollis and Myodes glareolus?

European Journal of Wildlife Research 61:475-478.

Zuk M. 1992. The Role of Parasites in Sexual Selection: Current Evidence and Future

Directions. Advances in the Study of Behavior 21: 39—-68.

28



Curriculum vitae — Anezka Holcova Gazarkova

2N 2

Datum a misto narozeni: 22. ziii. 1984, Rymaiov, Ceskd republika,
Vzdélani:

2009-2019 probihajici Ph.D. studium, obor Zoologie, Pfirodovédeckd fakulta UP v
Olomouci, téma: Vybrané aspekty Zivotni historie plcha velkého (Glis glis).

2009-2014 zptsobilost k vyuce predmétu biologie na stiednich §koléch,

2007-2009 magisterské studium, obor Zoologie, Pfirodovédecka fakulta UP v Olomouci,
téma: Reproduk¢ni biologie plcha velkého (Glis glis) v Nizkém Jeseniku.

2004-2007 bakalafské studium obor Systematickd biologie a ekologie, Pfirodovédeckd
fakulta UP v Olomouci, téma: Mutacni screening TSC2 genu.

2000-2004 Gymnézium Bruntél

Pracovni zkuSenosti:

2016-dosud - matet'skd a rodicovskd dovolend

2015-2016 - odborna asistentka Katedra biologie, PdF UP, vyuka pfedméti Zoologie
strunatcti (prednaska, cviceni), Seminar k bakalarské prici, Zoologické cviceni v terénu,
Cviceni v terénu komplexnd,

2015-2016 - vyuka Zoologie strunatct (prednaska, cviceni) Katedra ekologie, PiF UP

2012-2016 - védecky pracovnik, Katedra zoologie a Ornitologicka laboratot, PfF UP, vyuka
Systém a fylogeneze strunatcti, Zoogeografie, sdilend vyuka Mammaliologie,

2007-2016 - terénni prace: odchyt, manipulace a znaceni (Cipovani a tetovani) vyzkumnych
druhti, metoda CMR, odbérem a izolaci DNA

2005-2007 - prace v genetické laboratofi Fakultni nemocnice Olomouc, Oddéleni genetiky:
prace s PCR, DGGE, sekven¢nimi metodami

29



Publikaéni ¢innost:

Holcova Gazarkova, A., Krystufek, B. and Adamik, P. 2016. Anomalous coat in the
fat dormouse (Glis glis): a review with new records. Mammalia 81(6) 595-600.

Holcova Gazarkova, A. and Adamik, P. 2016. Timing of breeding and second litters
in edible dormouse (Glis glis). Folia Zoologica 65(2), 164-167.

Gazarkovd, A. and Adamik, P. Photoperiod, moonlight and weather effects on
seasonal timing of nocturnal activity in an arboreal rodent, the edible dormouse.
Submitted manuscript.

Kukalovd, M., Gazdrkovd, A. and Adamik, P. 2013. Should I stay or should I go?
The influence of handling by researchers on den use in an arboreal nocturnal rodent.
Ethology 119(10), 848-859.

Konference:

Adamik P., Gazdrkovd A. & Skracek Z. 2008: Denning ecology of the edible dormouse (Glis
glis). The 7th International Dormouse Conference, Shipham, Somerset, UK., 25.9.-
1.10.2008.

Gazarkovd, A. & Adamik, P. 2011: Timing of nocturnal activity in the edible dormouse:
seasonal patterns and influential factors. The 8th International Dormouse Conference,
Ostritz, Némecko. 22.-27.9.2011.

Kukalova, M., Gazarkova, A. & Adamik, P. 2011: The influence of handling on the denning
activity in the edible dormouse. The 8th International Dormouse Conference, Ostritz,
Némecko. 22.-27.9.2011. (poster)

Odborné zahraniéni staze:

2010 - Summer School in Ecology and Biodiversity in Bielowieza, Polsko

2011 - prace v genetické laboratofi na fakult¢ Institute of biodiversity studies, Univesity of
Primorska in Koper, Slovinsko (profesor Boris Krystufek)

2013 - terénni prace na universit¢ Kuala Belalong Field Studies Center, Brunei

30



Prispévek I.

Holcova Gazédrkova, A., KryStufek, B. and Adamik, P. 2016. Anomalous coat in the fat

dormouse (Glis glis): a review with new records. Mammalia 81(6) 595-600.



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

Judde(pe puk BIUSAO[S UL eUR([qN[T JO YINOS Seare Sununy
ulr smuny [euonipen Aq pamided LomuIop jo suon
-euIwexs ‘(SNd Ieyearsy) AIO)SIH [eInjeN JO Wnasniy
UBIUSAO[S 39U} JO SINS0[e}ed pue (SUOIIS[[0D WNISNW
10J SJUSWISSPI[MOUNIY 99S) SURS WNISNW SUR{IBYD U0
paseq Sem SII[BUIOUR INOJ0J JB0D JO S9SBI JO MIIASI JY[,

Spoyjaw pue sjeLdjey

-o1qnday Y29z 1Ses 9} WOIJ WSIAL[J JO SISED JUadI
0M] U0 }10d9I PUE 9DIULIOP JBJ UI SUOTJRIIDME INOJ0D JO SISBD
MBIASI M 9I9H “YJe[q ST 94 o[} JO ST 3], *(0T0T RJMSALY)
USDIYM oIt S3I] JO 9JBJINS Juul 9y} pue syrediopun 3y}
JMIYM “Tre} 31p) pue pesy] 3y Surpnpout sirediaddn uo umoiq
-ys1Aai8 0} £a18 st aSefad asnouriop Jej [edtdA[, *(110Z ‘Te 19
99T 2007 uews(e[] pue YaJnIsAn]) S[enpIAIpUl PaInojod
A[[eInjeu ur [eAIAINS UYIIM S)SEIIUOD YIIYM ‘TedA 1sI1 19y}
JAIAINS JOU OP 99/ SNSBUUIT SIS S1JD 9ITUWLIOP JeJ dNouIq[e
‘arduwrexs 10 *(£661 'Te 19 1omalg ‘G861 [Uaf) s1oyepaid woiy
aimssaid Suoxs Jpun 3¢ 0} A[YI] a1e ae[ed JueLISE [HM
sfewuy "(000¢ qqms pue 1askey ‘661 ‘e 30 Aode)od)
douepunce uonemndod 10 SUORIPUOD [NJSSSIIS 0} PayuI] ST
sorewoue 9gead Jo Aousnbaiy 9y} g5/ SnaeUUI] SNJAILD
SNjadL) SIPJSWIRY UOWIWOD Ul 10 66/ 9padade] Djodly
S9[0A Ioyem Ul Jey]) ‘Srdurexs 10§ ‘wre[d s1oyne sawos ‘(000
‘Te 19 Yosuag ‘G661 ‘Te 19 [SUue)S) 199]J9 I9punoj 10 YIsua[)
-)0q ® 1933 9zIS Ul pajdrsal suonemdod ur pue Ajjiqeriea
neuas Mol yim suonemndod paiqul ‘pajelost ‘[ews Ul
I9YSIY SI SI9[[e SAISSIIRI JO UOISsa1dxa a1} Jo Ajqiqeqord
9UJ, ‘oduelLRyUI Jo uId)ed 9AISS9IRI [ewIOsOE Ue Aq
pasned st suonendod [einjeu ur sadAjousyd onsruePw 10
JNSIAR] “Onjoulqe JO 9dUaTeAdId MO] 91} I0] UOSEII Y],

‘syuowSid Jo sadA) om} 9y}
JO SIS9UIUAS 9} U9aMIS( [IJIMS PINOD sajhdouepIN (100
ysieq ‘600¢ ‘Te 19 AS[SSuny) JnSIUB[OW Se PaUulllIa)ap
SI se)Adoue[OW UI UIUR[RWND Jo A)juenb pasesiour ue
M adAjouayd rep e jo souereadde oy, ‘uruepwoayd
Jo uononpoid 3Y) YIIM PIJRIIOSSE ST ‘WISIAR[] SB UMOUY
‘UoTIeINO[0d ITey MO[[aA 10 Pal dYJ, ‘wWsIuIqe [ented pue
‘Un[S 9IYM pue S9A3 Jo Ino[od pasSueyoun Yim WSONS|
‘ups yuid pue safa par yym wstuiqre 29[dwod — adLy
-oustd onjourqre Jo sadA) JusIagIIp 991y} o1e 3IvY] *(100C
ysieq) WSIUIG[e YIIM P)eIJOSSE SI 9UaS 9SeUISOIA) 9y} JO

angnday ysaz) ‘€L 12420

‘onowo)Q ‘g Mgnday "weu ‘A103SIH |eINJEN JO WNIsSNy pue
“1qnday Ysaz) ‘9% 1//-7) “anowo)Q ‘0§ npedosi) LT 4} “Ausiaaiun
AJoeled ‘@ausids jo Ajnoe4 ‘“AS01007 jo Juswiiedaq Hjwepy 1319d
elUdAO|S ‘eueliqn(1 000T-1S ‘0T

BAOUIDSAId ‘A10)SIH |BANIEN JO WNASN| UBIUBAO|S HjaymisAly suog
z>'weuzas®@enoyezed-euidad :jiew-a anqnday yzez) ‘0% 122-2D
anowo)Q ‘z Bysqen|ind ‘Alisianiun Aoejed ‘uoizeanpd jo Aynoe4
‘AS0101g Jo Juswpedaq pue O1qnday ysaz) ‘9 1//-7) ‘Onowo)Q
‘0g npedolsi) *ZT *13 ‘Alisianiun Sdejed ‘9ausids jo Aynaeq ‘ASojooz
J0 Juswiledaq ‘enoyiezen-eA0d)0H B)zauy :ioyine Suipuodsalio),

uonenw siyJ, ‘suourmnbedop 0) sUISOIA) JO UONEPIXO ‘SIS
-9UJuAs urueRwW Ul A1essa0au dajs JSITJ 93 S9SATeIed yoIym
‘OWAzZUS 9SBUISOIA) 9U) JO UOMOUNJ PISeaIddp Sasned
uoneInuW IRY[, ‘S9uas [BI9A3S AQ PI[[OIIU0D SI SISAYIUAS
S)I pue Ss9)AdOUR[AW UI PISISAYIUAS SI UTURRI (8961
9[1e9G) 949 9Y) JO SUI Ue pue UR{S 3y} ‘sirey ur juswsid
UIURIW JO 90UISE 10 90uasaid 9y} Aq pasned SI uoreIno
-[0D o1nssa1d UOI)IS[ES SUOMS Iopun o 0} A[YI[ SI pue
S[eWWEW J10J SUONIUNJ JO SALISS B sopraoid Inojod ase[ad

uoijanpoilu|

‘[eWIweW [[euIS
SWUSTUR[IW SWSIAR[J $9SNOULIOP S[IPI {WISIUIG[R :SpIoMASY

‘uoneINO[0d Je0d YsiAais [ed1dAy ay) pey
A9} 191UNOOUD }SI JO SIBAA Y} UI Se JJI[ Ul Ia)e[ So[ew
oq Aq pauresS sem age[ad jueirsqe 9yl ‘A[Sunssisju]
“Apnys o1ryderSowsp e Suunp painjded a1om eIYIDZ) WOIJ
STenpIAIpUI DNSIAR[] OM] 3], *(S8sed aAl)) sadli)s [1e) a)lym
1M S[eNPIAIPUT PUE *(*SpUl #) SNUI[[a¢esT ‘('spul /) oulq[e
‘("spur Og) JNSIURRW :ZI0Z PUe 098] U9M]3( BIUSAO[S
Ul POPIOIAI 9I9M SJUBIIBA INOJ0D SUUIRWI 3} [[e J[IYM
(Uoea sased 0M]) BIYISZ)) PUR RIUIAO[S WOLJ SUIOD 3JTULIOP
onsiae[g *(orqnday yo9z) sy} WoK £6k¢ pue ‘eneor) pue
BIUSAO[S WOIJ #7/19 39} JO) eISY pue adoinyg ur aguer Iey)
NoYSNoIY) Woij NDIUWIOP O0Q0TT A[Teau Suouwre SyueLreA
INOT0D 9AI} PALIIUSPI )\ "SO[BUWI JIISIAB[J JO SISED JULII
om) uo Suniodal d1e pue S3§ S5 IITULIOP }e} PIIN0[0d
ApuelIage Uo Sp10231 S[(R[TRAR dU[) PIMIIASI 3)\\ :}IBIISqY

910¢ _mN 19q0120 _uwﬁwuuw uwﬁom .om Hm:m:< PoAIBIaY
TT10-910C-elleWWew/91S1°0T |0d

SP10231 M3U Y}IM M3IADI e :(S1)D s1)9)
9snow.iop }ej 3y} ul In0jod }e0d snojewouy

Ylwepy 131ad pue 3ajnisAly siog ‘xBA0YIBZRD-BAOD|OH BYZauY

doe {910z eljRWWEN

43LANYO 34



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

“34n1sAiy exud)y Jo AS811N02 0J0Yd U013I3]]102 d1BALd "9T0C ul paydeiSojoyd ‘1ySi) 0} pasodx3 ‘BIUSAO|S |BIJUID

-yInos ul 6661 uwnine uj ainided (8 G'60T =SSew Apoq) ajew d]1USAN( *9SNOWLIOP dU1])9GeS] UB JO JUNoWw dIWIdpIXe] (D) “ajn1sAly eualy jo
£s914n02 010U *U01129]102 d1BALId “MIp 0} anp s diy ay3 uo ydazed ayl *(3,15.7T ‘N ,#¥7,G%) BIUBAO]S ‘w0]0d Ul 666T Joaquardas g painided
‘(8 zg=ssew Apoq) ajew 3]IUdAN[ “3SNOWIOP J11SIUI]]. UE JO JUnow djwiapixe] (g) “1eul)y 11D Jo Asa1nod oloyd "€816T SWd A101SIH
]eanjeN JO Wwnasny UeludAO|S *(3 ,IT.HT ‘N ,CS.SY) BIUSAOIS “BIISNIH “JIN Ul TTOZ 4990320 ¢ uo painided ‘(8 ¢€T=ssew Apoq) ajewsay a)luaAn|
*M3IA |BJJUSA PUR |BSIOP Ul 9SNOWLIOP JB) 11SIUR|aW B JO up|s wnasniy (v) :T a.nSi4

Sunmnp paure)qo a1em SUTUIRWAI 3} pue ‘AInjusd g1 ay)
WOIJ 9)eUISLIO S[ENPIAIPUI INO, "BIUDAO[S [BIJUID-INOS Ul
7107 Pue 0981 udamiaq painided a1om 9dTWLIOP JNSIUBRRN
‘sodins [re} 9)1ym Inqg aSe[od Areurpio yym s[enpraipur jo
S9SBD 9AIJ PUR SPI0JI JNSIAR[J IN0J ‘(T 9INSI,]) 9JTULIOP SNU
-I[®C.SSI JO SP10J31 INOJ ‘SOUI[e JO SPI0ISI UIAIS ‘S[enpia
-IpUl DNSIUB[RW JO SPI0I3L O oI Y], o1qnday yoaz)
91} pue BIUSAO[S WOIJ so[dwes Ul punoj Sem 3JIULIOP Ul
asead jueraqy ‘(eIssny ul eueyeg-ourpieqe) ‘eisy ul
AfIn], ‘uel] ‘e18109n ‘ueisaysSe( ‘uelleqlozy ‘erusWIY)
snseoney) 9y} SUIPNIUI ‘BISY UISISIMIINOS WO 89 pue
‘(AoIng, Jo 1red ueadoinyg ‘IUSAO[S ‘BIGISS ‘01SIUBUOIN
“eIUOPIJRIN ‘0A0SOY ‘929910 ‘erjeor) ‘euesd[ng ‘BUIA0SSZ
-IsH pue erusod) adoinyg uisiseayinos woij ssjdures /41/
‘(erssmy  ‘eureny)) adoinyg urs)seqy woil} ¢S ‘(eDR[RAO[S
‘eruewioy ‘puefod ‘eAopo| ‘Aresuny ‘Auewiay Orgqnday
o9z) ‘emsny) adoinyg [enus) woij g6/€ ‘(PUeIDZIIMS
‘ureds ‘eduely ‘puerSuy) adoinyg ura)sspy woiy sapdures /71
IOIWIOP I[QIPd Q00‘TT A[Teau poyIsyd am [ejo) UJ

S)Insay

d3LANYO 34

"(9100) YIWepy pue gAY IRZRD
PAOD[OH PUE ‘(€107) 'Te 12 eAO[eYMY ‘(T107) 'T& 19 [T 99S
seInpado1d Pal Uo S[Ie)ap 104 *(WIOUOS] ¢91 ([ ‘UBAOIL)
s1opuodsuern) pajeiSajur aarssed pajosfur A[snosuenogns
JIM payIew A[[enpIAIpul a19m adTwIop painyded Apmau
[IV "y299q ueadoing pue (vav.ijad snaianp) Meo I[ISsas
Suraq soads 9913 JuRUIWOP S} YIM }S9I0] SNONpIap
paxiw paSeuew e syuasaidar 9)1s Apnys ay ], “BIydaz) IN
Ul (4,2T6LT ‘N,6¥706%) Auass( AZIN ‘expnoT eynojq Iesu
sox0q }sou SurAdnodo oruriop jey Surdpnis A@Arsusjur
U93( 9ARY 9M GO0 d2UIS 21qnday Yd9z) 9y} Ul PapIodal
S9SED JUJAI OM} UM SPIodal 3say} juswaddns ap
‘(uoryeuwIa Iy 1S1y ay) I9)je) Jnpe pue (uoneuwrsqIy Jsiy
9} 910J9q) J[IUaAN[ :S81I03a)eD 3SE OM) JO SUO O)UI PALJIS
-Se[d 91aM S[enpIAIpUI ‘B[qIssod I2ABUSM (867 =U ‘£10T
—110¢) eneOI) ‘Sa1) JO PUB[S] 9] UO }S3I0J SNONPIIAP B
ur pue (95¢I=U *GI07-8661) BIUIAO[S ‘9(AdQ0) punore
Bale 9} Ul (pq(p Sa1qy) 11j pue (vaoyvAjAs snsSv) d99q
ueadoinyg jJo S)sa10j auejuowr ur Surioyiuowr uonemndod
Suump paylew A[[EnNpIAIPUI D[UWLIOP PUBR ‘SUNOUL JIWI
-I9pIXe) JO SUOI)IS[[0d jealrd pue SpIodal ILBY) ‘BIIROI)

9SNOWLIOP B 3} U] S3I|EWOUE IN0J0D JB0) :*|E }d BAOYIBZED-BAOD|OH 'Y =—— T



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

9( 0] SWeds WSIUIQ[Y ‘(8661 AONRYS[Og pue UISnApIag)
BISSIY ‘UB)ISO)IONYSe pue Sulen|) Ul %08 punoie pue
(6961 UURWLIBWWIZ) RISULINY], Ul 950G 0} dn — s[enpia
-Iput onsiuew jo uontodoid ySiy Ajfensnun ue aAey 0}
payodar a19m suonendod awIos I9)SWEY UOWIWOod Y} Ul
‘A[Sunsaralu] *(L00T ‘T8 19 ze[ed) 081 UUBULISY UOpOINI]
pANP10047) MIIYS POYJ003}-9)IUM PaInofodlq 9y} 10j A[@1ex
pue ‘(910¢ ‘Te 19 }JMSARY ‘010¢ ZoIW pue pPndoT 200
‘Te 19 Ze[eq ‘7661 JNelZ pue UBIOY ‘0861 OIA PUB BB
/961 1ed pue aqog) 8//1 Se[[ed SypAID SNJO.DI S[OA
UOWWO ‘08/[ 19G3IYDS SNJ0aIv]S SapOAY S]0A MUe(q ‘SI9)S
-Wey uowod 10§ Pa}iodal a19M S[eNpPIAIPUIL J[JSTUR[SW JO
SPI0J3X UOWIWIOD JSOWE 9], "US)JO }SOW pajiodar atam (WSt
-pregatd) sourqye [ented 1o soulqe way) SUOWY ‘S[eUWUIeul
[e21donj09N JO MIIA3I IPY) Ul sarewoue d5ead Jo sased
861 PaPI0I3I (£10T) B 12 N_IQY "U3)JO }SOUW PIAIISCO SI9M
(s10T %mcmuv 91w ur wsruiqre renred 10 ‘(010 ZOIN
pue ppndoT) 1//1 Se[fed snupiSp snwapody pue €81
IOIYD[ON SYJ021ADYf snuwdpody 221 PRy ul pue ‘(000Z
aqqniS pue IssAeY) SnjaoLd Snjadll) SISISWeY UOWW0D
ur wsona ‘aidwexs 104 ‘(410 ‘(e 10 AOY[RAPON ‘€10T
"Te 39 DRIQY ‘0T0Z ZOIW pue RANdOT ‘6007 Te 19 0paAdY
‘9861 Me[BUIIN ‘4961 Y2ond) WSINI[ 10 wsruiqe [ented
9I9M SII[EWIOUE UOMRINO[0D PIAIdSqO AJuowiod jsour
9} ‘S[e9S 10 SJUSPOI ‘SIIOAIIISSUL ‘S)eq Se YINS S[eurer
J0 so1dads JuaIafIIp 9y} SSOIY *(010Z ZOIW pue pPndo]
600T 'Te 39 0PaAddY 00T ‘Te 19 Ze[ed ‘9861 JNe[eUdIN ‘€/61
D[SMOI0Y ‘7961 XPIN{ ‘561 91T "S°9) S9IOAIUIRD pUe s)eq
‘S9I0AI}I9SUI ‘S)U9POI SB [INS BXe) UBI[EWWERW JO ISuel
9PIM B UL PIAISSUO 9I9M S[eNPIAIPUI PAINO[0d Appueliaqy

uoissnasiq

*S9SBD oNS Aue pap1odal
woY) Jo auou Jng (wwod s1ad ‘spreysn( *y pue ‘z}al ‘[
‘I9qeIg D) S[eNPIAIPUT PaINo[0d A[Jueliadge JOo SpPI0Jal 10]
elueNy)I] pue AUeULIR) ‘BLSNY UL 9J[ULIOP UO SIIPNIs
P[o1} UBI OYM SINSBI[[0I PIYSE OS[e 9\ "pue[Suy Woij I
pue ‘erurpres pue A[IDIS woij 91 ‘eneor) Jo spuelsl dne
-LPY [[BWS 9y} WO1J S[enpIAIpUl [0t A[[edy1dads ‘@druLiop
Ie[nSul Popnoul OS[e [eLD)ew SIYJ, "BISY UI9)SIMUINOS
woIj sun[s g9 pue adoiny Jo 1sal 9y} WIOIJ IDIULIOP LT
39U} SuOWE POAISSCO II9M SJURLIBA ON ‘BIUYISZ) WOIJ
DIUWLIOP €6h7E PUR BIUSAO[S WO} IDIULIOP OIE9 Suowe
POPIOISI dI9M SJUBLIBA INO[0D [[B ‘UOISN[OU0D U]

*X0(] }SOU 9UWIES 9]} UI JYSNLD 9I9M S[enpIAIpUT
30q A[Sunsareu] ‘oSe[ad p[os JueLIde Ul PUnoj sem [en
-PIAIPUI ST} USYM IBIA JXoU 91} UL SEM )] "UONRUISIY ISITJ
S)1 19)Je aSefad A218 Areurpio yum 410g ur painyded isiy

€ = 9SNOWIOP JB} Y} U] S3]|ELIOUE INOJOD JBO) :*|B ]9 BAOYIBZED-BAOD|OH 'Y

Sem S[ewW Pu0d3s Y], ‘(T 9[qel,) 95e[ad JueIIage YIIm swn
sy} Inq parnydedar ureSe sem J1 €10 U] ‘d8e[ad Aa18 Areu
-IpI0 3IM painydedsrt sem 31 ¢10¢ U] ‘T1Q¢ Ul 9[IuaAn( e se
painyded sem aTew }s11J 9 [, “9ITWLIOP Jej [ed1dA} Ul se awes
91} 9I9M UOIJRINO[0I 943 pue un|s ‘(¢ 21nsr) usap[os sem
Je0D 9INUD 9Y) UM WISIAR[] JO SUSIS POMOUS S[ENPIAIpUL
109 ‘UONRINO[OD JURLId(R Pey IdruIop painyded oy Jo
om] ATuQ *(PSpnoul JOU SISqUINU SIUSAN() SITULIOP [eNPIA
-IpUI £617€ PayIewW oM GTQZ PUB G007 U9am)ag ‘9Snouriop
yej o3 Jo Sunoyiuow uonendod wid)-3UO0[ SULINP BIYISZ)
U P9PI0J31 919M WISIAR[J JO S9SED [BUONIPPE OM], ‘S[RWTUR
29z 0M) d1]} UeY) INO[0D Ul I9)YSI[ a1om Ad1]) ‘9sed Aue
U] ‘910¢ JO Se poder} 9q I9SUuo[ OUu P[nod PUB UOIII[0D
9yeArid e ul a1om suawidads yjog adA) snurfpqest ayj jo
9u0} A218 9y} paYde[ INg YSIMO[[RA 919Mm A9, *S9pedsp
10J JyS1] 0) pasodxa Sulaq Ie)je 00O ISnSny Ul paurwexa
9IeM (d ,8To71 ‘N ,5S0SGY) BIUSAO[S [BNUSD ‘WL "IN WOl
SOTWLIOP JNSIAR[J OM], *INO[0D SWIES 3]} A[JOBX3 JO JOU SIaM
A9} ySnoyjie OnsiAe[y Se palISSe[d SI. 9dIWIOP 1IN0
*S9UO JT)SIUR[DUI 9]} SB BIIe WeS 9} WOIJ 9I9M S[eWIUe
9s9y], *(8 ¢'#81-5°0¢1 Ssew Apoq) S)}npe aIaM WY} JO
9WIOS )SeI[ 1Y °'Tre) oY) uo sadins ajiym anbijqo pey s[re}
Jey} 9jou [aqe] e 1edq (66¢c1 ‘91Tl ‘GZICT ‘TLSIT ‘99811
*SOU UOI}II([0I) SINJ UI S[[NS S[W DAl "PIUILIISISE 3¢
JOU P[nod [ewrue SUUTews 3y} Jo aSe a1y} S[IYM SI[TUsAN(
9IoM WBY] JO 991U, ‘S[EUWIIUR J[)SIUR[OUW 3]} SB BIIe SUWEeS
9y} ur AMmusd Y0z 9y} JO S9pedap Ise[ 3y} ur parmyded
e aem £3y], *(DT 9In31f) Snui[[eqes! Se PIIJISSe[d ale
pue Apmng paysem As1S JYSI[ a1em S[ENPIAIPUI INOYJ
*S9[IURAN Se A)ure}rad yym payy
-ISSB[D OS[e 9IaM SOUIqe Sururewsl Y], ‘Plo 1eak e uey)
SS9 joq a1om A3 Jey) SunsasSns ‘A[@ardadsar ‘S QI
pue gg Sem S[enpIAIPUL 0M) Jo ssewt Apoq| 9], ‘(g1 91nS1])
9)IUM A[2I1}UD 9I9M STRWITUR [[V "S949 uld pey [[e A9y} pue
‘pauunys a1am A3} 910J9q WAY) JO INOJ ‘USSS IoM SOUI]Te
XIS *S[EWIIUE J[JSIUB[OW 91} SB BIIB SWEeS oY) WOl [0
Pue [98] UMD PIUIRIGO SI9M IDTULIOP INSIUIG[Y
AJure}rsd Yiim umouy| Jou St
JoMIeW InJ e woij }[2d I9yjoue pue (SWd Ul PIIusunIop)
98T 910J9( PIIII[0I S[ENPIAIPUI OM} U] JO SUISLIO 10BXd
9y} {un] 000Z > JO ATk UB WOIJ S)S910] IIj PUE 1[I93q WOIJ
9Ie S[eNPIAIPUI JT)SIUR[IW [[Y ‘9IUO ISEI[ JB PIISJUIMISAO
UOTUM STENPIAIPUI S} PUE IedA )SIT 119y} Ul S9[IUaAn( 3y}
[10¢ SOPN[OUI [BLIS)RW 3} 90U ‘S 681-(/ Sem IDIULIOP
onsiueU JYSIe Jo ssew Apoq oy, ‘(Y1 2InSL]) 9ZIS a[qe
-1IBA JO LIS UIYD 9}IYM B sem 319y} ‘A[feordAy, ‘ysniym are
100} pury 9y} jo s1asuy pue snuew ‘sdi[ ‘ynous ay) ‘A318
1yS1[ o1e S1eq “Yoe[q YSIA3IS SI A[[9q 9} pue ‘}soyIep o3y}
AqreordAy st aprs [es1op 3yl “(69€% T00CC ‘SS61C “HS61C
‘€861 ‘GL/81 ‘T8I # UONII[[02) SN Ul pajisodap are
UOIUM JO USAIS ‘SUIYS #] MBS S\ ‘SO66L 9} I9)je pue

43LANYO 34



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

Luydng pue snmesn[ ‘6/61 AIS)UI[RQY pue IRjSAeATI])
seUaNbaly umowun UM INg ‘paAIasqo dI9M S[enpIA
-Ipul dnsIueRW A[uo g//1 se[red vinpajiu sAiwoliq sasnow
-I0P 1S910] pue §G/T SNIRUUIT SNUDUD]I2AD SNUIPADIST
uowrwrod a3y} uf *(800¢ ‘[e 39 Apeue)) 788l 1Au)ad snsa)
-101ds snpy asnowr adda)s pue ‘(9107 Apeue)) snupvisp 'y
asnow paty paddins (£10¢ ‘[e 19 ojouwrez) 0081 URIsydayg

souapisoddry snydojouryy yeq 90ysasioy I9SSI[ B JO [Ies
9Sed 9uOo uo Jodar ‘O[durexs I10J ‘SUONBAIISQO M} Y],
‘aInjeu url juanbaiy 1sea] A[qeqoid sI Afewoue SIy} jey)
SW99S 1 S[eNPIAIPUI J1ISIAR[J U0 s}10da1 Jo A1101e2S 93 WOIJ
Surspn( “(¥710¢ 'Te 12 AON[eAPaN ‘0T0Z ZOIN pue RondoT)
8G/1 snaeuur] vadoina pdjp[ SS[OW UL INJJ0 WSIUI(e
uo syrodar jusnbal ‘wiStueEW UeY) payiodal Us}Oo SS9

‘UoIleUIdGIY PU0ISS J9}Je — € ‘UOoIjeUIaqIY ISI1) Ja)je — Z D1IUdAN — T :S3SSe)d 98y

uaplo9 € [ 9¢ 2AY ST0T'L'ET 1166607
1eaidA} [4 14 9¢ 3NIPY y10T°L°€C 1166607
uapjo9 € 44 6¢€ 3Ny €102°8°0C 0116128
JeatdAy 4 szt 6¢ 3NIDY 7107'8'8¢ 0T1612C
JesrdAL T 14 8¢ 3AI}IR-UON I10Z°0T'TT 0TT61CC
inojo) 8y (3)1ys1eMm (ww) eiqi Aymde aanonpoiday ajeq ai1enplaipuj

*IN0]0J JUBLISGR Y3IM 3D1WIOP Jej OM) 3Y3 JO Sallolsiy ainide) :Ta)qel

*(99]0H Ae|SIPER|A JO AS11n0d 0j0yd)
GTOC Ul pap402al d)ew B 10j a1k SaINS1) 0M] 1amo) 3y} ‘(jeSeyy 108] Jo Asaunod ojoyd) €10z Ul paplodal ajew e jo aie sainsiyy om) saddn ay)
21gnday Ydaz) “¥1uasa( AzIN ul punoj Sajew adIWIOp Jej painojod Ajjueriagqe om| sz ainsiy

Y3LANYO 3A

9SNOW.OP &) 3} U] SB]|ELWOUE INOJ0D JBO) :°|B 13 BAO)IEZED-BAOI|OH 'Y = {7



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

(leaos uj)
"TET-6TT ‘6% eoljRdiR) BINJEN BIYBAO|S WO (B1IUSPOY
:eljewweyy) snbajioids snyy j0 paino)od Ajsnojewoue ay) jo
p102313s114 "800T "03UElS "W pue Aysueso "1y ‘Apeue)
‘- :0% "]00Z *[ AN "B eAO0|S Ul (SNLDIbD snwapody)
asnow pjay padis-yIe|q d1ISIAR)) B JO P10331 ISil4 "9T0T 'V ‘Apeue)
"TOT-661 15T 1023 "|00Z "BINBAO|S WOy (Snjnasnw
Sny) dsnow asnoy ul wsiuiqe |enJed Jo spioddy "s10T 'V ‘Apeue)
"96E€-€6€ 10ET "1BN “IPIW "Wy “(snajuvAjdsuuad
SN30421)) 910N MOPEIW Y] Ul WSIUIG]. JO 3dUBLIBYU| "E66T
‘J}911eg W'D pPUB S3]3d "q’( ‘ouruSn\ y'[ ‘sean W “'Y°S ‘4amaig
"6LC-LYC
:g1 e21S0j0113Y] BIY "dne)| sAwoay pue ] xaJ0s elauas ay} jo
S9AIJRIUSSAIdDI Ul INOJOI pUB JBOD Ul SUOIJBLIBA "€/6T °S ‘DjSmolog
"//1-S/1 TT ed2180j01aY L
e)oy ‘adAjousyd 1noSe-uou swa191xd Jo (08T 419431YdS) snj
-0240]b sAwiouo11y3a)) 910N URQ Y *L96T d1eg 'y pue 'g “jaqog
*6/—-¢ct *dd "Auewiag ‘a)jey ‘Siaquanipm-a)jeH
1B1ISISAIUN-IBYINT-UI e 98B11I9g YD1 BYISUISSIA J9I1SwWey
uowwod ayj Jo uoildajoid pue A801023 (*Spa ‘9qqnis 'y pue
3qqnis ‘W) :uj “eaJe ay} jo ued uia)ses ayj ul (] SNaIUI SNJaI
-11)) 19)SWey uowwod ay] ‘8661 "Ao¥eysjog "N'A pue '|) ‘uiSnfApiag
‘041-/9T *€€T seyipaloy
'S19]q4em paai Jeals jo uojieindod pajejosi-Iwas e ul wsiuigje
]e1lied "000Z "USS)3IN "g pPue 3sinbjasseH °q ‘uossuey g s ‘Yyasuag
‘10%7—£6¢ "dd ‘uopuoq
‘SSald dlwapedy *sa1jauasd Jo eipado)dAoul (*spa UsIw ‘[ pue
Jauuaig *S) :u| "Sjewlue ‘suoljeinw 10102 1eo) ‘100 'S'O ‘ysieg
‘C0T-66 ‘8¢
(eyeud) *s ‘u ‘XuAq *(eD|BAOIS UIBYINOS ‘pURIMOT agnue() BUIZIU
B[S[euNpod ul (SIJDAID SN0DIJ) S]OA UOWIWOD) dY} pue (Uopod
-na] piNPI2047) M3IYS Pay1003-a11YyM Painojodig syl JO Swo)
dluejaW JO SPI0IdY "Z00T "SOIquY ‘W pue BAOSIpLIG *Z “| ‘ZBleg
*#7/1~/T *0T UdUOIJeWIOJU] BYDI|pPUN1a1}98NES “unng
194 U191S]0H SIMS3)YdS Ul 3SNBW]dSEH 9ZIeMYIS *9T0Z ‘D ‘unsnsny
-1y
1Z€ "101g JBj0d "BIIIDIRIUY ‘PUB|S| UOISSUIAIT ‘Yauliys ade) Je
‘e)]9zes snjeydanolauy ‘s|ess any d132aeiuy 213519n3) Ajjeiied
pue pijeqald aiey '600Z "0qo7-0Aensy 'y pue salio] *q [ ‘Opanddy
"61-98T €L
‘jo1g [ "zeug *(240AIUIR) ‘DRPILIRIQ) SI[DIISND SN)DYd8I0]2.Y pue
(erydiowydiapiq ‘sepiydjapiq) ‘ds s/ydjapiq 104 Sp102al Mau
UM M3IASJ B :Sjewwew |ea1doljoap ul Inojod snojewouy "€10C
"BIIBAII0 "Y1 puB SeJIal] "S°N ‘H3lqieq { ‘Opeydep "y “1°S'W ‘Naiqy

S9JU3IDJY

‘A)ISI9ATUN)
£oered Jo (J1d VOI) SIUSpPNIS S)enpers 10§ SWLLDS Jueisd
Aq payoddns Apred sem Apnys siyj, -ojA)s pue ysisug
pasoxdwr sso[) uhjorey ‘(ysn ‘oSedry) ‘A10isiyg [einjeN
Jo wmasny PaLd) AS[uelS WT[[IM4 Pue ‘(BIQIdS ‘Opeid
-[od ‘e1qI9S Jo WNasny AI0)SIH [eInjeN) Jdlaouned UB[IN
‘(Auewran “|y “e JINP[UeI] WNasnwinjeN pun jnjisuiss
-unyasiof SIOqUeMJULS) UUBWIOIY ULne) ‘(Aueuwiion
“YITUNN ‘USYIUNIN SUNJWIWRSS)eR)S SAYISIS0[007) ey

G = 9SNOW.IOP JBj 3] U] SB]]EWOUE IN0J0D JBO :'|B }d BAOMIEZED-BAOD|OH 'Y

preydry ‘(N ‘uopuo] wnasnjy A10)SIH [eInjeN) Sunjus(
ened ‘(Auewrey ‘uuog ‘Sruaoy I9PUEBXS[Y WNIsSnWS3
-UnydsIoy saYdSIS0[007) I91)NH IDUTey ‘(BL)Sny ‘euusiy
‘USIA\\ WNISNJ SIYISLIOISIYINIeN) [[YdSsens-SIizIs eleq
-Teg (VSN ‘D uolSurysep) ‘AI0ISIH [einjeN JO Wnasnpy
[eUOI)EN) UOPIOY epUlT] ‘(RISSIY ‘3IN(sSIaled “IS ‘S9dUadS
Jo AWapedY URISSNY ‘WNIsNN [BIISO[007 pUe 3)NJ1)SU] eI
-30[007) eAOPAAR( *N BIPUBXSTY ‘(1[qnday yoaz) ‘onSeid
‘wnasnjy TeuoneN) epusd 19d (dqe) Aq pejueis sem
SUOI}JII[[0D WNasnuI 0} ss920y ‘suonemndod Apnjs 19y} ur
aSe[ad uo SuoOneAIssqo 19} pareys A[puny snreysn( sep
-Aawury pue ‘z)a1 euueo| ‘1agalg erpne) ‘suswads pue
uoneuLiojur SuIpraoid 10J BIUDAO[S UL SI9UNY IDIWLIOP
[euonIpen) I9YJ0 pue YIUpPoARZ [9Ipuy “[IUpoAseyz uelrepy
‘([owmy] aue)s ‘uIp[opny [(oIpuy 0} pue eIYdIdZ) Ul JIOM
PRY yim dpay 119y) 10} eaoxidng B[RRUDIN Pue DI[0H
AR[SIPEIA ‘BAO[RYMY BYIUOI ‘SNga[y) AR[SIUBRIS ‘CAOSZON
SR\ ‘[eSely I0S] YUey) 0} YSIM 9\ :SjuUawWasSpajmowy]dy

*Syeq JINIJ UI 9SED ) Sem Se
Jnour 19)je aSe[ad ur aSuetd e 0) pa[ dARY P[NOD jey) I2Ip
Temnonied e UO Paj 92IULIOP dY) SED INO Ul I9YIDYM MO
10U 0P 9\ “(CTOT ‘e 19 ASUIMSIR]Y) OJIXIN ‘Uejednx worj
1281 Yoo Sisuadwv( snaqudy syeq }Nij Ul PagLIdssp
sem 9de[ad ur sueyd e yons agep o], ‘sadAy a8efad jo
AyIs19AIp 9y} 0) ppe 9y 1Py} Suumnp I19ye[ ase[ad 1Y)
paSueyd YIIYM STENPIAIPUL JNISIAB[J JO S9SED OM) INQ
*(910Z 'Te 39 Yoyms$Any ') sunys
Jo spuesnoy} jo spaipuny Aq porddns Ajjenuue arom
OTYM S)oxTew J[od WOI} PajIjaus( OS[e I9)SWey Uowuod
9y} ur wisiydiowA[od INojod Jo 9Spa[mouy] Ino ‘ALTe[IuiIs
*(£00z uewsler] pue YajnisAny) 90npordal OIULIOP UIYM
s1eah Sunmp padden a1e S[eWIUR SPUBSNOY) JO SUI) AIDYM
‘BTUDAO[S [ENURD-UINOS Ul SUpUNY ID[ULIOP [BUONIPEI}
JO eaIe 9Y) W01 9)eUISIIO S)UBLIBA INOJ0J JO S9SeD 3y} [[e
Apreau yeyy Sursudins jou sdeyiad st ] “sa10ads SIU} Ul S)ue
-ITeA INOJ[0D 1930 10] SS[dWES JO YO[B dAR( 9M ‘I9ASMOH
"(000Z 'Te 39 yasuag ‘G661 ‘Te 19 [SUBS °J2) JI9)J9 Iopunoj
9} 0} anp Ajqiqerrea o1auas 1so] sey ydmym uonemndod
B U[ SJUBLIBA INOJ0D I10J 9[ISUOdSaI SI[9[[E DAISS9IDI [}
Jo uorssaxdxs 9y} Jo Ayqiqeqord 19ySiy 9y} uo uonesife
-Touas oy 11oddns jou Op 210J3IdY) SHNSDI INQ "IITWIOP
Ie[nsul gG SUOWR PIAISSCO 9I9M SJUBLIBA INO[0D ON
“Aousnbaiy 1SaYSIY 91} YIIM INII0 DTULIOP Jef dNSITUe[ow
Jey) A[oYI[ JSOW ST 1 Jey) SMOYS SISed JO MIIAI InQ
‘AuewII9n) ‘9SSOH UI 9SNOULIOP UOWWOD ourqe fented
9UO Pap102al (9107) e 19 SueT (100 snreysn() sdn [re)
9IYM peY 9JTULIOP UOUIWO JO %] 0} dn 9)IS UBTUBNYII]
9U0 1V *(10¢ snrexsn() adoiny ur s9)1s a[dnnur SSoIde Ing
Aouanbaiy moy ur 1ndoo s[re) paddn-a3rym Ym Ss[enpIAIpur
9SNOWLIOP UOWIWO0D Ul ‘UonIppe UuJ ‘(9107 unsnsny ‘croc

43LANYO 34



INd 0L:ZL 91/8/Z1 | 81eq peojumoq
pajeofuayIny

S90IAIBS [B2IUYOD | Alelqi 1sqog Alsianiun dJoA maN | Ag noA oy ybnolag

'68-08 :9 elufdIay
-a1S0joydioy ualap nz usSunyawag pun uasuunyj ul
("1 smas112 2 snjadli)) J18ISWeH Jayasiisiue|aw
Sunjiaiqiap 98111BMUISES 91Q "696T M ‘UuBWLIBWWIZ
*6%7—/% 1ST SUBIUDBAO|S BINJEN "BIUBAO|S Ul (00ST ‘UI9lsydag)
soJapisoddiy snydojoujyy 1eq 80ysasioy 19ssa) J11SIAR)) e
0 p10331 1114 "ET0T MIUI0Y *[ puB NBYIN "L “IepiZ *S “y ‘ojowez
"T61-S8T €L "JeN “IPIW Wy "(3eplAwoldleH
:e1UAPOY) Snpidsiy sndipojaby) ‘9Snoy 19320d pldsiH 8y}
ul wsiuiqpe di3-jiey 10y wsiydiowAjod ayj jo uonnquisip
Jelodwa) pue jejeds ‘S66T *SPUIH “I°M Pue 01z119q *S°L “g*4 ‘|Suels
*80¢ 'dd ‘uopuo ‘ssaid d1wapedy/ssald S0507
*Sjewwey ul AN0jo7) Je0) JO S2118Ud9 aAljeIedwWwo) ‘96T DY ‘Olieas
"'89€-/9€ :6 ©2130)
-0113Y] IOV "SMmaiys ul Suiods a3iym Jo sase) ‘7961 “W 2Ind
(ueissny ur)
*GTZ—-€T/ :8SE NeN ‘peYY ‘Poq ("1 S/4153.443] D]0IIAIY) SO|OA
191em panods-a3ym jo Aauanbaiy ayy uo ssans uoljejndod
40 5129}43 "866T "AOYISAT *|'A PuB A0S0y "D'A "Y' ‘Aodelod
‘(ueISSNY Ul) "G/—17/ 17 11801007 Y1UISOA
*(e1uapoy ‘enewwey) ‘1|ed pjnpajiu sAwofig 3snowiop 1s910)
dlIsiuelaW Jo SuIpuly UQ "6L6T "AISIUB|AQY “|'A PUB "y'g ‘IDjsAeAlId
*/1E-HTE 10T "100Z *[ "1S9M N ‘eleS|ng wouj sjeod (eJ0Al}
-)9SU| pue BIJUSPOY RI|RWWEA) S,S|EWWELW ||BWS JO UOIJRLIEA
10]0) "#T0C "AoJepleg ‘9 pue AodAeY °| ‘AdYS0Y| ‘A N ‘Aoy|eAPaN
‘T/1—/9T :I€ ©2180]0LI3Y] eIy ‘Snjpuwioun
sAwoap ul Aj19q ay) Jo suidjed 1no0jod uj uolleLIBA *986T ‘| YelRYdIW
'S9T-79T 9% IPUM{IBIASNES 4NJ YUYISHIZ
‘puejuld |eA3Ud) Ul (08T 49Ga4Y2S) Snjoaipib sAwouoliylal)
3]0A>jUB(] Y] JO SJUBINW IN0J0I OML "086T "OJIA 'd PUB 'Y ‘BI3YBI
*€2T-1¢T // 1019 "wwey "uoipdwnsuod uajjod yim sapioujod
SISuasIbwp( Sai3dy yeq Y3 Jo UoI}eIN0]0d MOJ]aA Juaisuel] “ZT0T
‘Aaoey "y'd pue aie) ‘W4 ‘Qwi)-ieAlog g “9° )W ‘Asuimsoely
'9/-/9 :99 eluojod
— ulIgn7 B)YSMOPO]|S-21IN) dBLIB SIIRIISIDAIUN Sd|RUUY
*3JU3PIdUI J19Y] 10J SUOSEDI PUBR PUR|Od JO S]RWWEW ||RWS
ul S91jeWOUE UOI}RIN0]|0I JO 3SB) *0TOC "ZOJW ‘| Pue *y ‘ppndo]
LET-E0T e€ "jolg
*A9Y "D "SSJOAIUIRI PUB SJUDPOI U] SAUIS 10]0D 180D *8S6T DD DI

d3LANYO 34

'269-£89 ¢ Aydei§oo3 *adoing ssoloe uosiiedwod
B :9SNOWIOP JB) 3y} ‘10jeulaqly Jjews e ui Sajel |eAIAINS T10T
"JNY "L pue 01Se|ld 'Y ‘SLUOW 'd ‘23914 *[ Ylwepy ‘d‘1agalg D ) 1997
*'8/1-6/T :0T USUOI}BWIOU]| BYDI|PUNISI}9ENES "USSSaH sne
(sn1ipubjjaAp snuipipasnyy) snewjasey Jap Jejdwax] salqlejos
ya1uyomasgun uig *9Tog “19)1QW 'V pue Ipieyuod] | [ ‘Sue
'658—-8%8 1611 AS0]0y37 "juapol JeUIN}OOU |B3I0gIE UB Ul 3SN
usp uo siaydieasal Aq Sunpuey jo sdusnjjui ayj ;08 | pjnoys
10 Ae}S | pINOYS "E€T0T IWEPY ‘d PUB BAOYIRZED Y “'| ‘BAOIR)NY
*9GT-8%T :G9 ©2180)007 B1|04 *SN}33113
$N33314) SIv)SWeyY uowwod uldjses uj uojjeiea didAjouayd mo1
"910T "21A0¥azue( f pue 2isulea| :q ‘AoxeAupzod 'y g “Yajnighy
'gy7¢ "dd "euefignii ‘sq1
WINI0j PS0]03F [BA0) Ul Y10d "200T "ueuwsle)] "g pue *g “jasnighny
‘90C-S61 ¢l
D :e1IUIPOY) /1D SI1D "0TOT g “M4mighny
‘T8I-18T :£G apumjial}asnes
AN Y1YISBZ "B BAOIS Ul (6T ‘Sel1ed) S/IDAID SN0 ‘D)OA
UOWWO) JIISIUBIAW B JO IIULINIIQ "TE6T HelZ " Pue 7 ‘UBIIO)
"GE%799 17 dUQ SO1d ‘Inose u|
suoljenw juspuadapul Aq pasned S| SnIsAwolad ui wsiueRy
"600C "BAISYI0H “I°H pue A3)IM Q"D ‘neddue ‘W “d'3 ‘AsjsBury
*€8€—//€ G ©21S0]01IaY] BIY "SUIRIUNO| ZIeH
93 JO S])1Y-100§ UI9ISEI-Y}IoU dY} Ul SNJadLId SNadLi) Jajswey
UOW WO 3y} U] UOIJBLIBA IN0J0D) "000T "9qqNMIS "W Pue "y ‘1ashey
"€/1+dd
*U3gaSIBMUIYOH ‘Udleydsuassip dieisap “191ayang-wyalig
9Na| a1Q ‘ashowo( |9zeH dYL "€T0C Jdauydng ‘s pue "y ¢
*96T "dd "sniujIA ‘siaysiignd a13ua) Yyoleasay ainjeN
‘uonyipa pug ‘soiweuhp pue ainyoniys uoneindod ‘AS0)0da :sn/
-IDUD]J2AD SNUIPIDISNJ BSNOWIOP UOWWOD 3Y] "#T10Z "y ‘Sieysn(
"T6£-98€ 191 eI1S0]0LAYL
B)IY "SNLIDUD]]3AD SNUIpIDISN)Y 3d1Wwiop uowwod paddi-a3ym
jo s19jwesed ojydesSowap pue Ayuanbaig ‘10T Y ‘Siueysn(
‘891-991
1G9 £2180]007 1104 *(S/]D SI]9) 9SNOWIOP 1) Ul S19)31] pU0IIS
pue Su1paaiq Jo Sulwi] "9T0OT “MIWEPY d PUB 'Y ‘BAOYIBZED BAOD|OH
‘T—-6£Y +£8 10puU0)
"BILIAWY YJION UI)Sam Ul $9qal1S palea ul wsidnag 'g86T °f yaf

s9129dS "wwep ‘(e

dIgn(

9SNOWIOP 1B) 3] Ul S3I]EWOUER IN0J0D JBO) *|B 13 BAOYIBZED-BAOJ|OH 'Y —— 9



Prispévek II.
Holcova Gazéarkovd, A. and Adamik, P. 2016. Timing of breeding and second litters in edible
dormouse (Glis glis). Folia Zoologica 65(2), 164-167.



Folia Zool. - 65 (2 ): 165-168 (2016)

Timing of breeding and second litters in edible
dormouse (Glis glis)

Anezka HOLCOVA GAZARKOVA'!?* and Peter ADAMIK!

I Department of Zoology, Faculty of Science, Palacky University, tr. 17. listopadu 50, 771 46 Olomouc,

Czech Republic

2 Department of Biology, Faculty of Education, Palacky University, Purkrabska 2, 771 40 Olomouc,

Czech Republic, e-mail: pepina.gazarkova@seznam.cz

Received 12 April 2016; Accepted 2 June 2016

Abstract. In temperate zone the edible dormouse (Glis glis) is an obligate hibernator with a relatively short activity season during the
summer. Young are born in seed-masting years, mostly in early August and there is a time constraint as they have to reach independence
and sufficient body mass prior to hibernation into which they enter from late September to October. Given the seasonal time constraints,
only one litter per year is known to occur in this rodent. Here we report on the timing of breeding in a Czech population of edible
dormouse and on two proven cases when females produced two litters per season. Both cases concern very early breeding females which
had lost their first litters prior to weaning. The second (replacement) litters were born late in the season and they were successfully
weaned. We discuss that probably several factors like female condition, field research design or current phenological trends in extended
growing seasons could lead to multiple breeding events in this species.

Key words: breeding season, fat dormouse, multiple breeding, reproductive failure

Introduction

Rodents have on average two litters (mean 2.54 = 1.76
SD, median = 2, n = 330 taxa) per season (Jones et al.
2009). The edible dormouse is an obligate hibernator
and in contrast to other glirids with an unusually short
active period and profound reproductive strategy. Its
reproduction is tightly linked to the production of seeds
of trees like beech and oaks and in non-masting years
an entire population usually skips reproduction. Only
one litter per season is produced (Krystufek 2010).
The births occur from mid July to mid September,
with a peak in the first two weeks of August but rarely,
late births were also reported in early September
(Vietinghoff-Riesch 1960, Gaisler et al. 1977, Pilastro
1992, Pilastro et al. 1994, Schlund & Scharfe 1997,
Burgess et al. 2003, but see Blohm & Hauf 2005).
Here we report on the timing of breeding in a Czech
population of edible dormouse and on two proven
cases when females produced two litters per season.
Both cases concern very early breeding females which
had lost their first litters prior to weaning.

Material and Methods
We conducted this study in Eastern Sudetes near

Dlouha Loucka (49°49' N, 17°12" E) in the NE Czech

* Corresponding Author

Republic. The study site represents a mosaic of
managed mixed forest stands with an average age of 90
years and with the dominant tree species being sessile
oak (Quercus petraea) and European beech (Fagus
sylvatica). Since 2005 we have been regularly checking
nest boxes throughout the entire vegetation period for a
presence of dormice. All newly captured dormice were
individually marked with subcutaneously injected
PIT-tags (Trovan, ID 162 Isonorm). For details on
field procedures see Kukalova et al. (2013) and Lebl et
al. (2011). The study population does not live in close
vicinity to urban areas which excludes the possibility
that the dormice could feed on an artificial food supply.
Since 2011 we tried to estimate exact parturition dates
in our study population. Those females that looked to
be close to their parturition day were more frequently
monitored in nest boxes by quick daytime checks.
However, due to logistic and time constraints we
could not obtain parturition dates for all females. In
addition, some females gave birth to young in natural
cavities and later moved their young to the nest boxes.
In 2011 we recorded exact parturition dates in 40 out
of 137 litters. During 2013 we recorded 174 litters and
out of them parturition date was exactly known for 91
litters. In 2015 we recorded exact parturition dates in
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68 out of 126 litters. As we tried to evenly spread the
nest box checks throughout the study site and season
we believe that the sub sample of exact parturition
dates is not systematically biased from the pool of
all reproducing females. In this study we considered
only those litters for which we knew exactly their
parturition dates. However, for one of the females with
two litters per season we did not know her exact birth
date of the second litter. In this case we estimated the
parturition date based on the body mass of young (see
details below). In all other cases the parturition dates
were assessed based on intervals of nest box checks,
external marks on young according to Koenig (1960),
Vietinghoff-Riesch (1960) and our own experience
gained over the years.
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Fig. 1. Seasonal patterns of daily parturition dates in edible dormouse
over two reproductive years. The arrows point at parturition dates for
the two females which gave two births within one season. August 1 =
day 213, sample sizes 2013 = 91, 2015 = 68.

Results

In 2011 the mean parturition date was 213.25 + 3.4
SD (expressed as day of the year; median 214 = 2
August, range 204-223, n = 40). In 2013 the mean
parturition date was 221.6 + 7.3 (median 220 = 8
August, range 211-252, n = 91). In 2015 the mean
birth date was 217.2 £ 5.5 (median 216 = 4 August,
range 207-240, n = 68; Fig. 1). The seasons 2012 and
2014 were non-masting years, although locally some
trees were weakly masting which resulted in 16 and 9
litters, respectively.

The first case of a second litter within one season refers
to a female in 2013. She was caught for the first time
as an adult on 12 June, then on 27 June, 10 July with
body mass 101 g, 24 July when pregnant and body
mass of 112 g. On 6 August she was with nine pups
(average mass 5 g) born on 4 August and her body mass
115 g. Next encounter was on 4 September, pregnant
with body mass 170 g. The interior of the nest box
smelled of decaying pup bodies but the bodies were
not found in the nest. On 19 September we found the
female (mass 136 g) with nine pups with their average
body mass 17.1 g. If we take the average birth mass
in our population at 3.8 g and average daily mass gain
1.3 g (according to Bieber & Ruf2004) the parturition
date was probably on 9 September — hence for this
female the second parturition date is only an estimate.
On 30 September the female was with nine young.
On 10 October there were nine young (average mass
32.3 g) with the female obviously in the process of
weaning as only some tits showed signs of lactation.
Last encounter was on 29 October when only one
young (mass 84 g) was found in the nest box. One of
the young survived hibernation and was recaptured on
5 September 2014.

Interestingly, in 2013 we recorded two more late litters
with parturition dates on 3 and 6 September. Both
females were one year old (after their first hibernation)
and with low body mass but they successfully weaned
young from these late litters.

The second case refers to a female in 2015. She was
marked for the first time in 2008 as an adult. In 2015
we found her for the first time on 30 July 2015 right
after the birth when she had five pups (mass 2.9 g) and
her body weight 108 g. The female was encountered
again on 12 August, obviously pregnant with body
mass 131 g. Interior of the nest box smelled of decaying
pup bodies but the bodies were again not found in the
nest. Next check was on 24 August, female pregnant
with body mass 156 g. On 1 September the female
(mass 137 g) was with seven pups (mass 6.2 g) which
were estimated to be born on 28 August. Next check
was on 8 September when the female was with the
young. On 12 October the female was with weaned
young (average body mass 50.5 g) as there were no
signs of lactation.

Discussion

We present detailed data on the timing of breeding in
a central European edible dormouse population along
with evidence for two litters per season in a species
that is widely known, due to seasonal constraints,
to have only one litter per year. In both documented
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cases the females lost their first litters and the second
litters can be considered as replacement broods.
Koenig (1960) reports, without further details, that
when mortality occurs in the litters during the first
two weeks of pups’ life, the female is capable of
two litters per season. However, it is not clear if
Koenig was referring to wild dormice or those kept in
captivity. Dormice kept in captivity have much longer
breeding activity (Koenig 1960, Vietinghoff-Riesch
1960) which makes it difficult to compare with data
on wild animals. To the best of our knowledge, only
Blohm & Hauf (2005) reported on six cases of double
or replacement litters (out of 184 litters) in a wild
population of edible dormouse in beech-oak forest in
NE Germany. However, the authors do not provide
comprehensive details on their field methods and there
is also absence of any remarks on adult female body
masses and signs of lactation. We also cannot exclude
the possibility of presence of artificial sources of food
(e.g. in cottages or hunters’ shelters) in their study
which could alter the timing of breeding.

The edible dormouse strictly relies, both for
reproduction and pre-hibernation fattening, on tree
seeds (beech nuts and acorns) which are not fully
ripen before midsummer (Kager & Fietz 2009,
Lebl et al. 2010). Hence, they are tightly adapted
with their timing of reproduction to coincide with
available seeds. Having the young too early in the
summer carries the risk for mothers of not having
enough ripe seeds for milk production. Hence we
think that the species evolved its timing of breeding
to coincide with seasonal seed production and its
ripeness. Currently there is strong evidence that due
to ongoing climate change the plant growing seasons
are extending (Linderholm 2006). Theoretically, this
might be beneficial for those mammals who time their
activity seasons with the available green vegetation.
In central Europe we have also good evidence that
both oak and beech are also advancing the dates
when their fruits are available. Kolarova et al. (2014)
documented that both tree species advanced their seed
ripening dates by more than 8§ to 9 days during 1976-
2010 (phenological shifts: —0.24 day per year in beech
and —0.27 day per year in oak). Hence, it is possible
that the seasonal shifts in available food might mirror
in advanced timing of reproduction. This could lead
to a broader time window for dormice to rear their
young and in the case of a failed attempt a second
replacement litter might be produced. Therefore, we
suggest that it might be the combination of shifting
plant phenology and early breeding females that
might lead to second litters within the same season. In

fact, climate-induced shifts in hibernation phenology
have been documented in this species in central
Europe. The timing of dormice spring emergence after
hibernation has been advancing at our and a German
study site (Koppmann-Rumpf et al. 2003, Adamik &
Kral 2008). Thus birth date could be another trait that
plastically mirrors changing external stimuli (Boutin
& Lane 2014).

Other factors like female condition or age, territory
quality but also an intensity of field work might
explain the occurrence of replacement litters in this
species. It might be the case that only females in good
condition or those close to their last investment (one
case refers to an extremely old female) could afford
to produce a second brood. Also it is possible that the
occurrence of replacement litters is more common but
depending on the field research design (e.g. frequency
of field checks) it might be overlooked. One issue that
remains unclear is whether a monoestrous species is
physiologically capable of a switch to polyestrous
cycle. According to Airapetyants (1983) edible
dormouse is a monoestrous species. Hence, this issue
calls for further research.

While the edible dormouse has only one litter per
year, other dormice species were reported to be more
variable. Especially southern populations of garden
Eliomys quercinus and forest dormouse Dryomys
nitedula were found to have two to three (in the latter
species) litters per season and the timing of breeding is
shifted towards climatologically favourable conditions
outside the hot summer (Nevo & Amir 1964, Moreno
1988, Gil-Delgado et al. 2006). In contrast, northern
populations have usually one litter per year and very
short breeding period (Juskaitis et al. 2015). The
common dormouse Muscardinus avellanarius has
one to two litters per season and in exceptional cases
even three litters (JuSkaitis 2014). The length of its
breeding season, but not the number of litters per
year, seems to be latitudinally driven. Interestingly,
the occurrence of late litters in Lithuanian common
dormice was associated with their low population
densities (Juskaitis 2003). For edible dormouse the
available studies report a range of parturition dates
between mid July until mid September (Pilastro 1992,
Pilastro et al. 1994, Schlund & Scharfe 1997, Burgess
et al. 2003, Kager & Fietz 2009, Juskaitis & Auguté
2015). The widest range was recorded in Turkey from
14 July until 16 September (Ozkan 2006), while the
narrowest from 28 July until 13 August at the northern
limit of its distributional range in Lithuania (Juskaitis
& Augutée 2015). When reviewing the reported
breeding dates we found an inconsistency across
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studies in reported statistics. Some studies provided
only the range of dates and others report detailed
measures of the breeding period. Hence, as has
been suggested by Juskaitis & Biichner (2013), we
encourage that further studies on dormice should pay
attention to the occurrence of late-born young and to
the length of the breeding season. Detailed reports on

timing of breeding could be useful for assessments of
latitudinal or climate-driven clines in breeding traits.
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We used non-invasive automatic monitoring devices to study the seasonal patterns of
timing of nocturnal activity in an arboreal cavity-dwelling rodent, the edible
dormouse Glis glis. During three years we obtained over a thousand records on 101
PIT-tagged individuals of their timing of evening emergence and morning
immergence from nest boxes which they regularly use as daytime den sites. We
found that activity patterns were best explained by the seasonal progress of
photoperiod, followed by weaker positive effects of moon phase, cloud cover, wind
speed and sexual activity. Dormice that skipped reproduction had shorter nocturnal
activity. Contrary to most studies on rodents, moon phase had positive effect on the
length of nocturnal activity and emergence or immergence behaviour. Our findings
are in line with the visual acuity and habitat-mediated predation risk hypotheses
which predict that species relying primarily on vision during the night or occupying

dense habitat are to positively respond to moonlight illumination.

Key words: activity patterns, behaviour, biologging, clock, diel activity, Glis glis,

timing



In small mammals the timing of activity is influenced by a variety of ecological,
social and physiological factors. Individuals have to optimize their activity patterns
according to own needs and actual environmental conditions. External cues like
photoperiod, weather and predation risk are traditionally recognized as having the
greatest impact on activity patterns of small mammals (Vickery and Bider 1981;
Halle and Stenseth 2000; Bradshaw and Hozapfel 2010). This is because given their
small body size and fast metabolism they have to carefully balance food intake and

activity levels.

Nocturnality is the most common type of activity cycle among small-bodied
mammals (Jones et al. 2009). Nocturnal mammals have to balance the onset and
offset of activities around the sunset/sunrise according to prevailing predation risk
(Lima and Bednekoff 1999) but also weather conditions (Halle and Stenseth 2000).
Cold and rainy weather is likely to increase metabolism which forces animals to
increase activities during the night or shift them towards the twilight period.
Increased predation risk is known to suppress or delay activities to more secure parts
of the night (Jones and Rydell 1994; Lima and Bednekoff 1999). Traditionally, the
bright moonlight has been widely thought to decrease nocturnal activity in mammals
by increasing the ability of predators to detect prey. However, field studies often
brought mixed results and Prugh and Golden (2014) showed that the behavioural
response to nocturnal illumination depends on life-history traits of focal species. For
example, species relying primarily on vision during the night or those occupying
habitat with good cover are more likely to extend their activities with increasing

moon illumination.

Here we present field data on timing of nocturnal activity in an arboreal
nocturnal rodent, the edible dormouse (known also as fat dormouse Glis glis)
collected over three seasons. Edible dormouse is an obligate hibernator with activity
season, in central Europe, usually from May—June until September—October. During
the summer season, they use tree holes as daytime den sites. The main sources of
food are beechnuts and acorns and in non-masting years they commonly skip
reproduction (Ruf et al. 2006; Lebl et al. 2011). During moderate masting years a
mixture of reproductively active and quiescent individuals occurs. By installing a set
of automatic transponder reading devices at the entrance holes of their daytime den

sites we followed the timing of nocturnal activity of PIT-tagged animals throughout



their entire active summer season. We aim at an assessment of the role of
photoperiod, weather, moon phase and reproductive status on timing of onset, offset
and length of nocturnal activity. To date, such a comprehensive, individual-based
study on either dormice or any arboreal nocturnal rodent is lacking, as previous
studies were done only on a sample of few animals (Laufens 1975; Duma and
Giurgiu 2012), in captivity (Walhovd 1971; Alagaili t al. 2014) or did not track
individual animals (Bright et al. 1996). We hypothesize that the seasonal pattern of
activities will track photoperiod. In line with this, we expect that weather status
associated with overcast sky will advance the activities, while for rain and
temperature we predict negative effects. In addition, we hypothesize, that
reproductively active individuals will have longer activity periods and similarly

positive effect is expected with moon phase.

MATERIALS AND METHODS

Study site. — We conducted this study during 2007-2009 in Eastern Sudetes near
Dlouhd Loucka (49°49°N, 17°12°E) in the NE Czech Republic. The study site
represents a managed mixed deciduous forest with the dominant tree species being
sessile oak (Quercus petraea) and European beech (Fagus sylvatica). Several years
prior to the study on dormice we installed wooden nest boxes on tree trunks at a
height of 1.5 to 2 m. The nest boxes, with an entrance-hole diameter of 3.2 cm and
internal nest box dimensions 12 cm x 12 cm for floor and 22.5 cm for height, were
distributed in a grid at a density of ca 4 nest boxes per ha. Dormice willingly accept
nest boxes as den sites and regularly give birth to their young in them (Adamik and

Kral 2008; Holcova Gazarkova and Adamik 2016).

Field procedures. — Field work was conducted annually between June and October
on a semi-weekly basis. During each control we checked the nest boxes for presence
of dormice. All newly captured animals were sexed, aged, weighted and individually
marked in the inter-scapular region with a PIT-tag microchips (Trovan Ltd, Douglas,
UK, type ID 162 Isonorm, length 11.5 mm, diameter 2 mm). Reproductive status
(either active or quiescent, i.e. skipping reproduction) in a given year was assessed in
males based on tangible, visible testes or in females based on visibly perforated

vulva, signs of gestation or lactation. The age was assigned either as yearlings (after



first hibernation) or adults (after their second hibernation). Juveniles were not
considered in this study as there were too few of them PIT-tagged. For further details
see Lebl et al. (2011) and Kukalov4 et al. (2013). Our field procedures were
conducted in compliance with the ethical standards in the Czech Republic, under the
approval of Krajsky ufad Olomouckého kraje (KUOK 21797/2006 and
114798/2007), Ethical Committees of Palacky University and Czech Ministry of
Education (5525/2008-30), and followed guidelines of the American Society of

Mammalogists.

Automated data sampling. — Throughout the entire activity season we equipped a
subset of nest boxes within the core study area with automatic transponder reading
devices (19 nest boxes in 2007, 26 in 2008 and 33 in 2009). The device consisted of
a circular antenna attached to the entrance hole, an OEM decoder (LID 650, EID
Aalten B.V., The Netherlands) attached on a tree trunk 4-5m above ground and a
12V battery. The antenna was equipped with an infrared movement detector. The
reader recorded a unique code of all PIT-tagged animals, time and date either when

they entered or left the nest box.

Data analysis. — After downloading the data files we filtered all observations that
were related only to timing of entering or leaving the nest box. Usually the animals
entered the nest boxes multiple times during the night (e.g. lactating females or
prospecting males). To filter out those observations that were not related to the onset
or end of nocturnal activity we defined the onset of nocturnal activity as a time when
a given individual on a given day left the den for the first time, i.e. the individual had
to rest in the nest box during the day (n = 1099 observations of 101 individuals). As
the end of nocturnal activity we considered those observations (n = 991 observations
of 98 individuals) that were the very last entering of the nest box during the night for
a given individual. In those cases (n = 877 observations of 92 individuals) when we
had both onset and end of activity data for the animal we estimated the length of
nocturnal activity as a difference between them.

To assess which variables are driving the onset, end and seasonal pattern of
nocturnal activity we considered the local sunrise and sunset available from US

Naval Oceanography Portal http://www.usno.navy.mil/. Further, we included daily

rainfall, temperature (measured at 7:00 and 21:00) wind speed (Beaufort scale

measured at 21:00 h, range of values during our study 0-9), and cloudiness (fraction



of the sky covered by clouds recorded on an 11-grade scale 0—10; measured at 21:00
h). Weather data from the nearby meteorological station in Paseka (distance 2 km
from our study site) were kindly provided by the Czech Hydrometeorological
Institute in Ostrava. Moonlight illumination on a given day was estimated indirectly
on a 15-grade scale (1 — new moon, 15 — full moon and vice versa for the declining
phases). We ran a set of three linear mixed-effects models (LMM) with animal
identity as a random effect. The first model assessed factors driving the onset of
nocturnal activity. The explanatory variables were time of sunset, temperature at
21:00, wind speed, cloudiness, rainfall, moon phase, sex, age and reproductive status
(binary). The second model with end of nocturnal activity as a response variable
contained the same set of explanatory variables except for temperature which was
taken at 7:00 and sunset which was replaced by sunrise. The last model evaluated the
length of nocturnal activity. Here we again used the same set of variables as in the
second model but sunrise was replaced by estimated night length (the interval
between sunset and sunrise). For all models we checked for multicollinearity (VIFs
were always < 2) and model validation followed Zuur et al. (2013). Initially we
started with a more complex set of models that involved a priori set interactions e.g.
between cloudiness and moon phase or cloudiness and rainfall. Non-significant terms
were removed at o = 0.1 from the models, stopping at the minimum adequate

models. All analyses were run in the R-package Ime4 (Bates et al. 2015).

RESULTS

Throughout the study the dormice were strictly nocturnal. Evening activity started on
average 38.7 = 18.7 SD (n = 1099) min after sunset while morning activity ended
62.3 +20.9 (n =991) min before sunrise. Nocturnal activity lasted on average 8.07 +
1.17 hours (n = 877) but it tracked the seasonal progress of photoperiod (Fig. 1). For
example during July the duration of nocturnal activity was 6.5 h £ 0.6 (n = 158),

while in September it was 9.3 £ 0.7 h (n = 230).



The onset of nocturnal activity was strongly influenced by the seasonal
progress of sunset (LMM with animal ID as random effect; b =0.918 + 0.015 SE, t=
60.2, P <0.001), moon phase (b =-0.011 £ 0.001, t=5.9, P <0.0001), cloudiness (b
=-0.006 £ 0.002, t=3.0, P =0.002), wind speed (b =-0.012 + 0.005,t=2.4,P =
0.016) and reproductive status (b =0.118 £ 0.033, t=3.6, P < 0.001), where
individuals that skipped reproduction were on average 7 min later on emergence. The
termination of nocturnal activity was again strongly affected by photoperiod, when
timing of sunrise had the strongest effect in the model (b = 1.031 + 0.022, t=46.3, P
< 0.0001). Dormice delayed the end of activity with increasing moon illumination (b
=0.011 £0.002, t=5.1, P < 0.0001) with the estimated difference of 10 min between
new and full moon. Similarly, cloudiness delayed the end of activity (b = 0.008 +
0.002, t=3.3, P =0.001) but with a weaker effect of over 5 min across the cloudiness
scale. Reproductively quiescent individuals were terminating the activity by nearly 9

min earlier (b =-0.144 £ 0.037, t= 3.9, P < 0.001).

The overall length of nocturnal activity was strongly tracking the estimated
duration of night (b = 0.971 £ 0.016, t=60.9, P <0.0001). Moon phase had also a
positive effect, when the model estimated ca 21 min difference in length of activity
between a new and full moon (b =0.024 + 0.004, t= 6.7, P < 0.0001). Both
cloudiness and wind extended nocturnal activity by 9 min and nearly 12 min,
respectively (cloudiness: b =0.014 + 0.004, t=3.6, P < 0.001; wind: b = 0.020 +
0.009, t=2.3, P =0.002). Reproductively quiescent individuals had by ca 14 min
shorter activity (b =-0.227 £ 0.063, t=3.58, P < 0.001).

DiscussioN

We found edible dormouse to be strictly nocturnal and the seasonal pattern of
photoperiod had the strongest effect on timing of nocturnal activity. The latter comes
as no surprise since photoperiod is widely recognized as the primary Zeitgeber across
vertebrate taxa (Helm et al. 2013). The strict nocturnal activity is in line with the
earlier findings of Rodolfi (1994). Moon phase had also a strong positive effect on
timing of activity. The closer to full moon the earlier dormice emerged from den sites

and the latter immerged into them before the end of the night. Thus on nights with



high moon illumination there was longer overall time spend outside the den sites. At
first impression this is a contradictory result as rodents usually negatively respond to
moon illumination (Prugh and Golden 2014). However, we think this depends on the
pool of rodent species on which such studies were done. Studies on rodent nocturnal
activities were mostly on species relying on non-visual cues and almost no data for
species from forest habitat are available (but see Wrébel and Bogdziewicz 2015). But
as Prugh and Golden (2014) showed, mammal species in dense habitat cover respond
positively to moon illumination, also many prey species increase activity with moon
illumination. The edible dormouse fits with its traits to this category. Obviously one
has to critically consider life history traits of a particular species. We also stress that
we consider field studies only as data on laboratory-reared animals might show
different patterns (Gattermann et al. 2008).

Of less importance on influencing the timing of activity were cloud cover and
wind speed. The positive effect of cloud cover was found in several rodent taxa
(O’Farrell 1974; Vickery and Bider 1981; Orrock et al. 2004; Orrock and Danielson
2009; Wrobel and Bogdziewicz 2015). This behaviour is commonly explained as an
adaptation to avoid predators which use visual cues to detect prey. In our study
species, we think that increased cloud cover extends the night length/twilight period
by naturally mimicking changing photoperiod. Our data only show the start and end
of activity, thus they do not allow us to access the level of activity during the entire
night. Interestingly and in contrast to our expectations, we found wind speed to
extend the activity period but rainfall did not have an effect. Usually the rain
increases the activity (Vickery and Bider 1981; LaHaye 2004). In contrast, the only
similar study on hazel dormouse showed rainfall to reduce the timing of activity
(Bright et al. 1996). We hypothesize that in our study system the elevated wind
speeds might impair detection skills of predators, thus allowing the dormice not to be
heard.

We did not find effect of temperature on timing of activity. In most studies on
rodents, lower temperatures lead to higher activity due to thermoregulatory costs.
However, our focal species activates during the summer months when night
temperatures are quite high. Also the study site receives relatively mild continental
climate. This is in contrast to a British hazel dormouse population, where Bright et
al. (1996) found strong positive effect of temperature on timing of dormice activity.

We think that the much lower body mass in hazel dormouse (approx. 20 vs 100g)



and the prevailing rainy weather at the British site is behind the temperature- and
rain-dependent relationship.

Little is known about the role of sexual activity on timing of activities. With
the advancement of new technologies like camera traps we can access activity
patterns for a range of small arboreal species (e.g. Oliviera-Santos et al. 2008; Di
Cerbo and Biancardi 2013; Suzuki and Ando 2017), but what we still miss is the
information on individual animals and their reproductive status. Our study on PIT-
tagged dormice clearly shows that reproductive status also plays significant role in
activity patterns. Edible dormouse is well known for its pronounced seed mast-
dependent patterns of reproduction (KryStufek 2010). Depending on the local
availability of seeds either the entire or part of the population can skip reproduction.
This was the case during the course of our study. We had in the population a mixture
of sexuality active and quiescent individuals. We found that sexually active
individuals left the den sites earlier and similarly, extended the activity more towards
the sunrise. As reproduction is costly, the higher energetic needs of sexually active
individuals are likely behind this pattern (Sikes 1995; Everts et al. 2004; Pettitt et al.
2008). In addition, non-reproducing individuals were found to have low recapture
rates and unusually short summer active period, frequently accompanied with torpors
(Lebl et al. 2011, Hoelzl et al. 2015). Interestingly, in bats the onset of nocturnal
activity is usually delayed in gravid females, as this impairs their flying activity and
increases the risk of being depredated (Hayssen and Kunz 1996). We did not find
short-term alterations in onset of activity in gravid dormice.

To summarize our study brought quite a rare field data on a robust dataset on the
timing of activity in an arboreal rodent. Such data are for still missing for many small

arboreal species as most datasets come from intensively studied primates.
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Figure legends

Fig. 1. Seasonal pattern of timing of nocturnal activity of edible dormouse. Grey
circles — timing of local sunset and sunrise, black circles — data on emergence and
immergence of individual reproductively quiescent dormice from/to their denning
sites, empty circles — reproductively active individuals. Time axis represents Central

European Summer Time (UTC + 02:00).
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Prispévek IV.
Kukalovd, M., Gazarkovd, A. and Adamik, P. 2013. Should I stay or should I go? The
influence of handling by researchers on den use in an arboreal nocturnal rodent. Ethology

119(10), 848-859.
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Abstrakt:

Plch velky (Glis glis) je obligatné hibernujici, no¢ni, arborikolni hlodavec obyvajici listnaté a
smiSené lesy mirného pasma. Z hlediska své zivotni historie se d4 z mnoha diivodl povazovat
za unikatni druh hlodavce. Ma dlouhou hibernaci, s tim spojenou kratkou aktivni sezonou,
pozdni nastup reprodukce, dlouhou délku doziti a vysokou miru ptfezivani. V zévislosti na
dostupnosti potravy prodélava velké fluktuace v rozmnozovani. A ackoli je plch velky
dlouhodobé¢ objektem zajmu ¢lovéka, je toho o ném velmi malo znamo.

V piedlozené disertacni praci byly studovany vybrané a malo prozkoumané aspekty zZivotni
historie plcha velkého. Byly také zaznamenany veskeré abnormality tykajici se napi. vzhledu
¢i zivota plcha. Po velmi zajimavém recentnim nalezu dvou flavisticky zbarvenych jedinct,
byly ptfezkoumény vSechny dostupné zdznamy (11,000) aberantn¢ zbarvenych jedinct v
oblasti Evropy a Asie. Vyjma flavistickych ndlezli, byly nalezeny dalsi 4 barevné varianty —
melanické, albino, isabelické a s bilymi pruhy v oblasti ocasu.

Jednim ze zkoumanych aspektl zZivotni historie plcha velkého je Casovani vrhi v dobé
reprodukce. Plch velky je reprodukéné zavisly na plozeni bukt, dubt a habrd. V letech, kdy
stromy neplodi semena, nevstupuje do reprodukce a preskakuje ji. Ma kratkou aktivni sezoénu
a reprodukce je zahajena pomérné pozde. Mlad’ata se rodi nejcasteji na zacatku srpna a jsou
kojena zhruba jeden mésic. Po odstaveni jsou pod velkym tlakem, potiebuji za velmi kratkou
dobu ziskat dostatecné mnoZstvi zasob potiebnych k pieziti hibernace, kterou zahajuji
koncem zafi a v pribéhu fijna. Pravé 1 z tohoto diivodu rodi samice plcha velkého pouze
jedenkrat do roka. Prace popisuje ¢asovani vrhii v Ceské republice a dva zajimavé piipady,
kdy samice porodily dvakrat za sezoénu. V obou piipadech slo o samice, které¢ ¢asovaly prvni
vrhy brzy na zacatku sezony a v pribéhu laktace o mlad’ata prisly. Piestoze druhy (ndhradni)
vth  porodily zna¢né¢ pozdé v pribéhu sezony, mladata UspéSné odstavily.
Dalsi velmi malo prozkoumanou problematikou, kterou se zabyvala tato prace, je asovani
no¢ni aktivity. Casovani no¢ni aktivity bylo zaznamendvano neinvazivni metodou
automatickych monitorovacich zafizeni v prib¢hu tii let vzdy behem celé sezony a
zaznamenano bylo vice nez tisic zaznamii 101 individudlné znacenych jedinci, jejich vylézani
a zalézani do budky, kterou vyuZzivali k pfespavani. Bylo zji§téno, Ze jedinci svou aktivitou
kopiruji sezénni pribéh fotoperiody, jehoz pozitivné ovliviluje faze meésice, oblacnost,
rychlost vétru a sexualni aktivita. Jedinci, ktefi nevstupovali do reprodukce, mé&li kratSi no¢ni
aktivitu. Prekvapivé mésiéni faze oproti jinym hlodavcim ovliviiovala plcha velkého
pozitivné. Za vétsi intenzity mésicniho svitu prodluzoval aktivitu stravenou mimo Ukryt
(budku). Vliv teploty, srdzek na casovani noc¢ni aktivity plcha nebyl prokazan.
Nakonec, prace objasiiuje téma odpovidajici spiSe na metodické otdzky. Manipulace s volné
zijicimi zvifaty podléha mnoha pravidlim. Kazdy vyzkumnik by se mél snazit manipulaci co
nejméné zasahovat nejen do Zivota zkoumanych druhti, aby neovliviioval jejich chovani a tim
pracovni protokol. Je dulezité veédét, jak zivoCichové reaguji na b&zné pracovni postupy
vyzkumnikli a jak maze svym zasahem vyzkumnik zatizit pracovni protokol vzorkovaci
chybou. Chovéani a pohyb individudln¢ znacenych jedinci plcha velkého po manipulaci
vyzkumniky bylo sledovano pomoci automatickych monitorovacich zafizeni, jimiz byly
opatfeny budky. Bylo pozorovano pfedevSim zapoceti no¢ni aktivity, celkovy vzorec
obsazenosti budek bezprostfedné po manipulaci, rozdily v chovani mezi samci, samicemi,
pohlavné aktivnimi a neaktivnimi jedinci. Bylo zjisténo, ze manipulace neméla prokazatelny



vliv na zahdjeni no¢ni aktivity. Zvifata byla negativné ovlivnéna pouze nékolik dni (3-5 dni)
bezprostfedné po manipulaci, pficemz v budce s nejvyssi ochotou setrvavali pohlavné aktivni
samice. Z dlouhodobéjsiho hlediska nebyl prokazan negativni vliv. Z uvedeného vyplyva, ze
tydenni nebo dvoutydenni kontroly nejsou zatizeny chybou.

Klic¢ova slova: plch velky, aberantni zbarveni, flavistické zbarveni, ¢asovani vrhti, Casovani
no¢ni aktivity, manipulace

Abstract:

The edible dormouse is an arboreal, nocturnal and an obligate hibernator, who lives in
deciduous mixed forests of the temperate zone. It has several unusual life history traits among
rodents: exceptionally long hibernation and thus relatively short activity season, late timing of
reproduction, long life span and high survival rate. It has large fluctuations in reproduction,
which depends on food availability and in non-masting years the entire population can skip
reproduction. While the edible dormouse has been for long time an object of human interest,
we still have considerable gaps in knowledge about it.

In my Ph.D. thesis I present selected and little explored aspects of the life history of the
species. | collated all abnormalities related to the fur appearance of the edible. After an
encounter of two flavistic individuals, all available records (11,000) of aberrantly colored
individuals in Europe and Asia were reviewed. Together there were five colour variants
recorded— flavistic, melanistic, albino, isabellinus and individuals with white tail stripes.
Surprisingly very little is known about the timing of breeding, one of the key life history
traits. During masting years there is relatively a short time window for reproduction. Young
are born mostly in early August and are weaned after about one month. There is strong time
pressure to get sufficient body mass necessary for hibernation after weaning. The young-of-
the-year enter hibernation from late September till October. This could be the reason, why
females produce only one litter per season. I present data on timing of breeding in a
population from the Czech Republic and report on two interesting cases when the female
produced two litters per season. Both cases were very early breeding females which lost their
first litter during suckling. The second (replacement) litters were born late in the season and
nevertheless were successfully weaned. In the next chapter I describe the seasonal patterns of
timing of nocturnal activity the edible dormouse. The timing of activity was recorded by non-
invasive automatic monitoring devices. During three years we obtained over a thousand
records on 101 individually marked individuals of their timing of evening emergence and
morning immergence from nest boxes which they regularly used as daytime den sites.
Activity patterns were best explained by the seasonal progress of photoperiod, followed by
weaker positive effects of moon phase, cloud cover, wind speed and sexual activity. Dormice
that skipped reproduction had shorter nocturnal activity. Contrary to most studies on rodents,
moon phase had positive effect on the length of nocturnal activity and emergence or
immergence behaviour.

The last chapter of my thesis is more of a methodological approach. Handling of animals for
data collection is a common practice. While certainly every researcher is trying to manipulate
with the studied animals as little and as quick as possible, we know little how the handling



modifies behaviour of the animals. Again with the use of automatic monitoring devices we
recorded attendance of nest boxes by individually marked dormice, immediately after our
routine handling procedures. We found that handling had a negative effect on short-term den
use. Females and sexually active individuals were more likely to spend the following day in
the nest box. However, handling did not have a significant effect on timing of nocturnal
activity. Our findings suggest that manipulation by researchers can modify certain aspects of
animal behaviour, but this effect is likely to be short term and cannot impair the routinely
practiced capture-mark-recapture field protocols.

Keywords: edible dormouse, anomalous coat colour, flavism, timig of breeding, timing of
nocturnal activity, manipulation, handling
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2. Uvod

Plch velky (Glis glis, Linnaeus, 1766) je obligatné hibernujici, noc¢ni, arborikolni
hlodavec, ktery obyva listnaté a smiSené lesy mirného pasma. V zavislosti na dostupnosti
potravy prodélava velké fluktuace v rozmnozovani. Z hlediska své Zivotni historie se da
z mnoha divodd povazovat za unikatni druh nejen mezi plchovitymi, ale mezi drobnymi
hlodavci vitbec. Vymyka se neobvykle dlouhou hibernaci (Hoelzl et al. 2015), velmi kratkou
aktivni sezonou a v ptipad¢ reprodukéni sezony pozdnim néastupem reprodukce (Bieber 1997,
1998, Schlund 2002, Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et
al. 2005, Ruf et al. 2006, Bieber a Ruf 2009, Lebl et al. 2011 a Prispévek III). Oproti jinym
drobnym hlodaveim ma dlouhou délku zivota a vysokou miru piezivani (Lebl et al. 2011).
Dlouha délka Zivota je zptuisobena dennim torporem, letni dormanci (Bieber a Ruf 2009) a
hibernaci. V téchto obdobich jedinci Setfi metabolismus a vyhybaji se piipadné predaci
(Beiber a Ruf 2009, Wilz 2000, Turbill 2011, Bieber et al. 2014, Hoelzl et al. 2015). Lebl et
al. (2011) pravé v dob¢ hibernace zaznamenali nejvetsi pravdépodobnost prezivani. Dalsi
pti¢inou dlouhé délky zivota je niz§i mira reprodukce (Lebl et al. 2011). V letech, kdy je
nedostatek potravy, pteskakuje reprodukci a snizuje aktivitu (Morris 1997, Bieber 1997, 1998,
Schlund 2002, Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al.
2005, Ruf et al. 2006, Bieber a Ruf 2009, Lebl et al. 2011). V tuto dobu ma vyznamné vyssi
pravdépodobnost prezivani (Lebl et al. 2011). Na rozdil od jinych drobnych hlodavct, jejichz
samice maji nékolik vrhli za sezénu (Finn 1963, Tkadlec a Krejcova 2001), ma, a to jen
v ptipadé reprodukéni sezony, vétSina samic plcha velkého pouze jeden vrh. Nékteré samice
rodi jenom jedenkrat za zivot (Kager a Fietz 2009).

Mnohé druhy plchti jsou omnivorni ¢i dokonce karnivorni (Gil-Delgado et al. 2010,
Nowakowski et al. 2006, Nowakovski a Godlewski 2006, HolisSova 1968). Avsak plch velky
se chova jako typicky semenny predator, ktery je plné zavisly na semennych letech dubd,
bukli a habri, s nimiZ synchronizuje reprodukci (Morris 1997, Bieber 1997, 1998, Schlund
2002, Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et al. 2005, Ruf et
al. 2006, Bieber a Ruf 2009, Lebl et al. 2011).

Unikatni Zivotni strategie plcha velkého zaujaly fadu védeckych tymi uZ v minulosti.
Jiz Aristoteles piSe o jeho piibirdni na véaze (KryStufek 2007) a povédomi o jeho
fyziologickych a behavioralnich adaptacich vyuZivali lidé uz za starého Rima. Podobné jako
je v soucasnosti skladovano maso v lednici, uchovavali Rimané plchy ve stavu strnulosti ve
studenych sklepenich. V dobé& nedostatku, je umistili do hlinénych do6z s otvory tzv. glirdlii,
kde je vykrmili, poté je utopili a nasledné zkonzumovali (Morris 2004, KryStufek 2007). Lov
plcha ma dodnes velkou tradici ve Slovinsku. Lovna sezona zde zaina v srpnu, tedy v obdobi
pfed hibernaci. Slovinci konzumuji plsi pecinky na né€kolik zptsobi, z tuku vytvareji [é¢ebné
masti a koZeSinu vyuzivaji napt. k Siti Cepic s nazvem plchouka, (Krystufek 2007).



3. Cile prace

Jak jiz bylo zminéno, je plch velky dlouhodobé objektem zajmu mnoha vyzkumnik, jeho
zivotni strategie nejsou vzhledem k jeho no¢nimu a stromovému zpiisobu zivota z daleka
objasnény. Plch velky je, jak bylo psano v uvodu, zajimavy kratkou aktivni sezonou a
kratkym obdobim reprodukce. O reprodukci a jejim Casovani je jen velmi malo znamo.
Hlavnimi cili prace bylo tedy sesbirat, analyzovat a objasnit data k pfiblizeni problematiky
casovani reprodukce plcha velkého.

Dalsi neobjasnénou problematikou je Easovani noéni aktivity. Casovani noéni aktivity bylo
a dodnes casto je studovano v laboratornich podminkdch. Neékteré studie se zabyvali
srovnanim ¢asovani no¢ni aktivity ve volné pfirodé a v laboratornich podminkéch a dospéli ke
zcela odlisnym vysledkiim (Gattermann 2008, Di Blanco et al. 2016). Z hlediska zivotni
historie plcha velkého je nutné znat podrobnosti o faktorech, které nocni aktivitu ovliviiuji a
studovat je pravé ve volné piirodé. Mym cilem bylo sesbirat a analyzovat potfebna data k
objasnéni Casovani noc¢ni aktivity. Zjistit jak je ovlivnéno sezénnim postupem fotoperiody,
meésicnim svitem a faktory pocasi. Analyzovat, které skupiny jsou zminénymi faktory nejvice
ovlivnény a v jakém obdobi aktivni sezony.

Manipulace s volné zijicimi zvifaty v terénu vzdy podléhd mnoha pravidlim. Kazdy
vyzkumnik by se m¢l snazit manipulaci co nejméné zasahovat nejen do Zivota zkoumanych
druhil, ale i do pracovniho protokolu, kde ale existuji hranice? Ktery zésah je jesté ,,inosny* a
ktery ovlivni zvifata natolik, Ze to mize mit negativni dopad na interpretaci dat? DalSim cilem
mé prace bylo zjistit, jak rutinni manipulace s jedinci plcha velkého ovliviiuje jeho pobytovou
aktivitu.

4. Obecna charakteristika druhu

Plch velky je nejvétsi druh plcha, jehoz délka téla ¢ini 120-180 mm, pfi¢emz celkova
délka zvifete vcetné ocasu dosahuje az 320 mm a véha se pohybuje od 90 g do 250 ¢
(Krystufek 2001). Typické zbarveni plcha je Sedé az Sedohné€dé v hornich partiich téla véetné
hlavy a ocasu, zbarveni spodni ¢asti téla az ke koncetindm je bélavé ¢i lehce nazloutlé. Plch
velky ma cerné olemované okoli o¢i a tmaveé zbarveny Cenich. Zbarveni o¢ni duhovky je
¢erné. Usni boltce jsou kulaté zaoblené a bez srsti (KryStufek 2010). Melanistické,
albinistické, flavistické a isabelistické aberantni zbarveni bylo popsano u jedincl
odchycenych ve Slovinsku a v Ceské republice (Krystufek 2010, Prispévek I). Plch velky ma
dlouhy (délka se pohybuje okolo 150 mm) a velmi hunaty (ze spodni strany s absenci
dlouhych chlupll) ocas, jez mu umoznuje manévrovat a vyvazovat rovnhovahu pii pohybu
v kefovém a stromovém patie. Kiize na ocase plcha je pii chyceni lehce stdhnutelnd, coz
zvySuje pravdépodobnost uniku ptipadnému predatorovi (Krystufek 2010).

Plch velky (respektive cela skupina plchoviti) je mimo jiné charakteristicky absenci
cé¢ka (Storch 1978), a proto by u n¢j mélo dochéazet k hor§imu zpracovani celuldézni potravy.
Mnoho piibuznych druhd plcha velkého je prokazatelné omnivornich ¢i karnivornich.
Naptiklad plch zahradni (Eliomys quercinus), plch lesni (Dryomys nitedula) a plch africky



(Graphiurus murinus) se zivi ptevazné zivoc¢isnou potravou (Juskaitis a Baltriinaité 2013,
Nowakowski et al. 2006, Nowakovski a Godlewska, HoliSova 1968). Juskaitis (2007) a
Juskaitis a Baltriinaité¢ (2013) u plsika liskového (Muscardinus avellanarius) uvadi, ze je
pfevazné herbivorni. Zivo¢isna potrava hraje vyznamnéjsi roli pozdé na jafe a brzy v 18t
nebo v prostiedi, které neni optimalni potravni nabidkou. U plcha velkého HoliSova (1968)
zjistila v potravnim spektru prevahu rostlinné potravy, zivocisSna potrava byla piijimana
v mensi mife. Adamik a Kral (2008a, 2008b) uvadeji, ze je plch velky v obdobi ukonceni
hibernace vyznamnym ptac¢im predatorem. Vysvétluji to synchronizaci ptaciho hnizdéni a
ukonc¢eni plsi hibernace z diivodu klimatickych zmén. Stale plati, Ze vstup do reprodukce
plcha velkého je vazén na produkci semen buki, dubii, popiipadé a pravé pozdni nastup této
potravy v sezoné mize zodpovidat za kratké reprodukéni obdobi a pozdni vstup do
reprodukce Prispévek II. Juskaitis et al. (2015) a Vehnik (2019) studujici periferni populace
plcha velkého uvadi, ze plch je schopen nahrazovat olejnatd semena napt. semeny biizy, tato
potrava vSak neni povazovana za optimalni. Plch velky pohlavné dospiva po prvni hibernaci
(Koenig 1960, Vietinghoff-Riesch 1960). Mezi pohlavimi nebyl pozorovan sexudlni
dimorfismus (Krystufek 2001). Samice maji v dobé rozmnozovani nejcastéji 12 bradavek,
byly vSak pozorovany i asymetricky parové bradavky (Krystufek 2004).

5. Casovani no¢ni aktivity plcha velkého

Vzorce chovéani zivo€ichii jsou Casto ovlivnény riznymi fyziologickymi, socidlnimi a
ekologickymi faktory. Jedinci vyuzivaji téchto faktort k optimalizaci reprodukéniho tspéchu.
Aktivitu vyuzivaji k uspokojovani potfeb nezbytnych pro preziti: vyhledavaji potravu,
partnera, teritoridlni druhy obranuji teritorium, pficemz v prubéhu aktivniho obdobi jsou
vystaveni riziku predace. Obzvlasté drobni savci s vysokym metabolismem, jsou pod velkym
predacnim tlakem, protoze jsou nuceni travit del§i dobu vyhleddvanim a pfijmem potravy
mimo tkryt. Casto balancuji mezi rozporuplnymi potiebami a piizptisobuji aktivitu dobg, kdy
je predacni riziko minimalni.

Volbou doby aktivity v pritbéhu dne se zvitata vyhnout uréitému spektru predatort a
mohou tak snizit predacni tlak (Halle a Stenseth 2000). V ptipadé plcha velkého jde o no¢ni
aktivitu, jez muZe souviset se snahou vyhnout se pfedev§im dennim a soumraénym
predatorim (Halle a Stenseth 2000, Paise a Vieira 2006, Theis et al. 2006, Everts et al. 2004,
White a Geluso 2007 a Reichard et al. 2009, Gerkema 2013, Prispévek III). Rodolfi (1994)
pozoroval u plcha velkého 1 kratkou sezonni soumracnou aktivitu. V pribéhu mésice Cervna a
srpna zaznamenal ukonceni no¢ni aktivity cca hodinu po vychodu slunce. Vyzkum probihal
na okraji obytnych oblasti v potravné suboptimélnich podminkéch, coz mohlo vyvolat zménu
v chovani jedincii a posunout ¢asovani nocni aktivity. Také zvolend metodika, mapovani
noc¢ni aktivity pomoci voladni plchi, je pro zjisténi Casovani noc¢ni aktivity neptesna,
nevypovidajici o mnozstvi jedinct, jejich véku, kondici, pohlavi ¢i pohlavni aktivité.
Z vysledki Prispéveku III je patrné, Ze plch velky v pribéhu celé vyzkumné periody
vykazoval striktn€ no¢ni aktivitu.

Nejvyznamnéj$im abiotickym faktorem, ktery ovlivituje no¢ni aktivitu plcha velkého,
je sezénni pribéh fotoperiody doprovazeny slabé positivnim vlivem mésicniho svitu,



oblacnosti a silou vétru. Bright et al. (1996) uvadi, ze asovani noc¢ni aktivity plsika liskového
kromé& fotoperiody vyrazné ovlivituje také teplota a srazky. Vyssi teplota okolniho prostiedi
prodluZzuje no¢ni aktivitu, naopak dést’ nocni aktivitu redukuje. Vysledy studie Prispévek I11
nepotvrzuji ani vliv teploty, a ani sraZzek, je nutné brat v potaz odlisné klima krajiny, kde
studie probihala (britské ostrovni klima je odliSné kontinentalnimu ceskému). PISik liskovy
také je znatelné¢ mensi nez plch velky, jeho naklady na termoregulaci jsou vyssi, a tudiz mtze
byt vice ovlivnén teplotou okolniho prostiedi, ¢i srazkami.

O’Farrell (1974), Vickery a Bider (1981), Price et al. (1984), Kotler et al. (2010),
Hemami et al. (2011) a Upham and Hafner (2013), uvadéji, Ze no¢ni aktivita drobnych
hlodavct je siln€ negativné ovlivnéna mésicnim svitem. Toto chovani vysvétluji jako snahu
eliminovat predacni riziko, coZz vypovidd tzv. predation risk hypothesis. Naopak Wright
(1981) a Donati a Borgognini-Tarli (2006) studujici primaty tvrdi, Zze tyto druhy byly
mésicnim svitem ovlivnény pozitivn€. Za vyssi intenzity mésicniho svétla jsou sice dobie
vidéni piipadnym predatorem, zaroven sami dobie vidi a tak se mohou piipadné predaci 1épe
vyhnout. Prugh a Golden (2014) ve sté metaanalyze ptichazeji s komplexnim vysvétlenim.
Tvrdi, ze predatori a zivocichové, ktefi se orientuji vizualné, za meésicniho svétla aktivitu
zvysuji (sami dobie vidi), na rozdil od nich Zivocichové, ktefi se orientuji ¢ichem, sluchem ¢i
pomoci echolokace svou aktivitu za mési¢niho svétla vyrazné snizuji. Vzhledem k velmi
velkym, do piedni casti hlavy postavenym ocim, je mozné se domnivat, ze se plch velky
orientuje pii no¢ni aktivité 1 vizualn¢ (Krystufek 2007, 2010). Toto vede k hypotéze, Ze bude
za vys8i intenzity mési¢niho svétla zvySovat aktivitu, coz bylo potvrzeno Prispévek III.
Bright et al. 1996 studujici pl$ika vSak ovlivnéni mési¢nim svitem nepotvrzuji. Argumentuji
tim, ze zvifata pohybujici se v hustém zapoji vegetace mésicnim svitem ovlivnéna nejsou.
Toto vysvétleni ale vyvraci Prugh and Golden (2014).

O’Farrell (1974), Vickery and Bider (1981), Orrock et al. (2004) a Orrock and
Danielson (2009) a Prispévek III popisuji pozitivni vliv oblacnosti na noc¢ni aktivitu
hlodavct. Autofi toto chovani vysvétluji jako adaptaci na vyhnuti se predatorovi, ktery
vyuziva vizudlni detekce k predaci. Wrobel and Bogdziewicz (2015) potvrdili zvySenou
aktivitu u mysice, ale u nornika vliv nepozorovali, ten naopak zvySoval aktivitu za Cisté
oblohy a za jasného Upliku. Plch velky prodluzoval no¢ni aktivitu za Upliku a zaroven
prodluzoval aktivitu za oblacné noci. Zprvu se toto chovani miize jevit jako protichiidné,
zaroven vSak nesrovnatelné. Hodnotit zrakové vnimani plcha pohledem c¢lovéka, je velmi
tézké, lidské a plsi vizualni schopnosti se pteci jen lisi. Lze predpokladat, ze divodem diivéejsi
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No¢ni aktivita plcha velkého nebyla z dlouhodobého hlediska ovlivnéna ani samotnou
manipulaci se zvifaty v pribéhu dne. Manipulace s jedinci negativné ovliviiovala jejich
chovani pouze zkratkodobého hlediska (3-5 dni). Ztoho vyplyva, ze tydenni nebo
dvoutydenni kontroly nejsou zatizeny chybou. Pro kontrolu korektnosti vyzkumu byla
provedena analyza, ktera potvrdila, ze manipulace s jedinci nijak neovlivituje ani tzv. capture-
mark-recapture protokol, ani samotna zvifata a ani dobu kdy zvifata budky opoustéji tedy ani
casovani nocni aktivity. Samice, jeZ jsou teritoridlni a pohlavné aktivni jedinci se do budek
vraceli dfive a ochotnéji Prispévek IV.



Biotickym faktorem, jenz ovliviiuje no¢ni aktivitu, je sexudlni aktivita jedincti. Pohlavné
aktivni samci jsou v ¢ervnu pod velkym tlakem, vyhledavaji samice, zaroven potiebuji pokryt
velké energetické pozadavky nutné k reprodukei, a proto prodluzuji dobu stravenou mimo
ukryt. Pohlavné aktivni samice prodluzuji no¢ni aktivitu nejvice v obdobi gravidity a laktace,
protoze potiebuji pokryt velké energetické naklady spojené s reprodukci Prispévek III. Toto
potvrzuje Everts et al. (2004) se studii na syslovi obecném. Pettitt et al. (2008) studujici sysla
a Sikes (1995) studujici kiecka tvrdi, Ze kojici samice travi 2x delsi ¢as piijmem potravy, nez
samice bez laktace. Ob& pohlavi voli mezi dobou stravenou mimo ukryt, aby byly pokryty
potfeby spojené s reprodukci (tim se vystavuji vysSimu predacnimu riziku) a setrvanim
v ukrytu, kde je preda¢ni riziko mnohem niz§i Prispévek III.

6. Reprodukce

Na reprodukci savcll ma vliv znacné mnozstvi faktorti jako jsou dostupnost a kvalita

potravy, populacni hustota nebo intraspecifickd kompetice (Clutton-Brock, a Harvey 1978).
Vsechny vyjmenované faktory ovliviuji také spravné nacasovani reprodukce, které hraje
klicovou roli v zivotni historii viech savci a ma velky dopad na jejich fitness. Casovani
reprodukce je vyznamné obzvlasté u druht, které se rozmnozuji jedenkrat do roka, jako je
tomu u vétSiny hibernujicich zivocichl véetné plcha velkého (Jones et al. 2009)
Napfti¢ Evropou jsou u populaci plcha velkého pozorovany velké fluktuace v rozmnozovani.
Reprodukéni sezona je vyznamné vazana na plodici stromy. Obdobi rozmnozovani probiha
zacatkem cCervence, vrhy jsou datovany zacatkem srpna a odstavovani mlad’at zacatkem zéii
Piispévek II. V letech, kdy stromy neplodi semena, plch do reprodukce nevstupuje, témet
cela populace reprodukci preskakuje a vyznamné snizuje aktivitu (Morris 1997, Bieber 1997,
1998, Schlund 2002, Burgess et al. 2003, Krystufek et al. 2003, Pilastro et al. 2003, Fietz et
al. 2005, Ruf et al. 2006, Bieber a Ruf 2009, Lebl et al. 2011) a (Obr. 2). Reprodukce, a s tim
spojend zvysSend aktivita u obou pohlavi, vyznamné snizuje pravdépodobnost piezivani (Ruf
et al. 2006, Lebl et al. 2011). Lebl et al. (2011) a stejné tak Beiber et al. (2012), kteti studovali
vysokd mortalita je spojena s vysokym predacnim tlakem a nenaplnénymi energetickymi
pozadavky. Vzhledem ke kratké aktivni sezon€ a dlouhé dob¢ hibernace (Wilz 2000, Beiber a
Ruf 2004, Turbill 2011, Bieber et al. 2014, Hoelzl et al. 2015), jsou obé pohlavi v pribéhu
reprodukénich let pod velkym tlakem, kdy musi za velice kratkou dobu doplnit energetické
ztraty po hibernaci, ziskat energii k reprodukci, vyhledat sexudlniho partnera, rozmnoZit se a
odchovat mlad’ata. Tento tlak se odrazi také na chovani jedincii po manipulaci vyzkumniky -
reprodukéné aktivni jedinci se vraceli zpét do budek, ve kterych ptespavali, prokazatelné
diive jak pohlavn¢ neaktivni jedinci. To mize souviset s predpokladem, ze pohlavné aktivni
zvitata jsou vice ochotna riskovat a vystavovat se ptipadné predaci Prispévek IV.

Plch velky je z hlediska ¢asovani reprodukéni sezony znaén€ neobvykly (Beiber a Ruf
2004, Prispévek II). U naprosté vétsiny hibernujicich savcti mirného pasma je ¢asovani vrhi
zahdjeno vétSinou v kvétnu, popiipadé zalatkem Cervna, tedy zdhy po ukonceni hibernace.
Mlad’ata tak maji dostatecné mnozstvi ¢asu na vyvoj a na naakumulovani pfedhiberna¢nich
zasob (Beiber a Ruf 2004 Beiber et al. 2012, Williams et al. 2013, 2014). Ve srovnani



s ostatnimi hibernujici hlodavci, dokonce i s ptibuznymi druhy plcht, se plch velky lisi velmi
pozdnim casovanim vrhli a velmi kratkou dobou reprodukce. PISik liskovy ma dlouhou
reprodukéni sezonu. Casovani prvnich vrh pliika liskového byva zahajeno podle polohy
regionu (nastup prvnich vrhii vykazuje latitudinalni charakter) zacatkem ¢i koncem kvétna, a
celd reprodukce u néj pretrvavala vétSinou do zafi (Juskaitis 2008). Pouze u severnich
populaci plsika liskového byla pozorovana velmi kratka aktivni sezona, ktera zacinala
v obvyklou dobu, tzn. na jaie, koncila vSak mnohem diive (Juskaitis et al. 2015). U jiznich
populaci plcha zahradniho byla pozorovana dlouh4 aktivni sezona. Casovani vrhii spadalo do
obdobi nékolika mésict v pribéhu zimy a jara (Gil-Delgado et al. 2006). Zde je vSak nutné
brat v potaz i klimatickou charakteristiku lokalit. Prvni vrhy plcha lesniho byly datovany
v pritbéhu ¢ervna (Scinski a Borowski 2006). Casovani vrhii plcha velkého je zahajeno az
zacatkem srpna, a tak maji mlad’ata extrémné kratkou dobu na vyvoj a vytvoteni zasob pied
hibernaci. Pozdni casovani vrhi plcha velkého lze vysvétlit jeho potravni preferenci a
specializaci. Na rozdil od ostatnich druhti plchll je vyznamnéji vazén na semenné roky
stromd. Vzhledem k Cetnosti vrhi si nemiize dovolit riskovat a casovat vrhy dfive. Vstupuje
do reprodukce v dobé, kdy je zaruCeny dostatek semen, poté co se objevi prvni nezralé plody,
zahajuje reprodukci. Je Casové limitovan, spiSe investuje do velikosti vrhii na ukor jejich
cetnosti. Pouze ve vyjimecnych piipadech byly u plcha velkého pozorovany dva vrhy za
sezonu Prispévek I1.
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Obr. 3: Reprodukce plcha velkého kopiruje plozeni buka (¢ern€) a dubt (Sed¢) na studijni
lokalité v Nizkém Jeseniku v letech 2006 az 2016. Intenzita semenného roku byla pro kazdou
dfevinu odhadnuta na skale 0-5. Zdroj: Adamik a Holcovéa Gazarkova, nepublikované tidaje.



Adultni samci plcha velkého vystupuji z hibernace jako prvni, nejcastéji v prubéhu kvétna
(Bieber 1998, Beiber a Ruf 2004). Jejich reprodukéni vydaje jsou velké. V reprodukcnich
letech potiebuji ziskat energii na tvorbu testosteronu a spermatogenezi. Obecné plati, Ze
tvorba testosteronu vyznamné zvySuje reprodukéni uspéch, zaroven pravdépodobné snizuje
imunosupresi (Zuk 1992). S tvorbou testosteronu rostou energetické ndklady spojené
s termoregulaci. Testosteron znemoznuje upadani do torporu a tim nepiimo ovliviiuje Setieni
s energii (Fleming 1980). Fietz (2010) a Sailer a Fitez (2008) uvadi, ze pohlavn¢ aktivni
samci redukuji vlivem testosteronu v krvi denni torpor, ¢imz maji velké ztraty na
termoregulaci respektive na energii (v letech bez reprodukce Fietz et al. (2009) uvadi vyssi
¢etnost torporu nez v letech s reprodukcei). V tomto obdobi sameci €asto sdileji dutiny s jinymi
jedinci. Obecné je sdileni (vzéjemné zahiivani) povazovéano za typ adaptace, ktera snizuje
ztraty tepla v chladném obdobi a Setfi energii (Hayes et al. 1992, Fietz et al. 2010, Willis a
Brigham 2007). Koenig (1960) a Vietinghoff-Riesch (1960) spekulovali o tom, Ze plsi systém
je promiskuitni. Nésledné Naim et al. (2011) prokazal u plsika mnohocetné otcovstvi
v jednom vrhu. Weber et al. (2018), Adamik a Holcova Gazarkova (nepublikované udaje)
tvrdi, ze z molekularnich analyz dna plcha velkého vyplyva, zZe plsi systém je polygynadryni.
Z provadéné paternitynaznacuji, ze mlad’ata jednoho vrhu geneticky piipadaji na nekolik
samcu. Samci plcha nejsou teritorialni, museji zvladnout kompetici s jinymi samci. V obdobi
reprodukce, jehoz vrchol pfipadd na konec Cervna a Cervence, vykazuji pohlavné samci, ve
srovnani se samicemi a samci bez reprodukce, prokazatelné vétsi pohyblivost po aredlu
(Beiber 1994, Krystufek 2001, 2003, Jurczyszyn 2006, Jurczyszyn a Zdrabczyniska 2007),
maji veétsi domovsky okrsek (Jurczyszyn 2006, Jurczyszyn a Zdrabczynska 2007, Scinski a
Borowski 2008) a travi prokazatelné¢ delsi dobu aktivné mimo ukryt Piispévek III. Vse se
uskuteciiuje na ukor antipredacniho chovani (Bieber a Ruf 2009, Lebl et al. 2011). Bieber
(1998) uvadi, ze adultni samci, ktefi vystupovali z hibernace jako prvni v pribéhu kvétna,
méli vSichni nehmatatelna varlata, a jiz v Cervnu méli vSichni odchyceni samci varlata
sestoupléd. Reprodukce samctl prokazatelné redukuje jejich prezivani (Schlund 2002, Ruf et al.
2006, Lebl et al. 2011). Kratka délka doziti oproti centralnim populacim byla pozorovana
napf. u periferni populace na vychodnim okraji aredlu rozsiteni (citace). A prave kratka délka
doziti a nizka pravdépodobnost piezivani mohla souviset s kazdorocnim vstupem do
reprodukce bez ohledu na mnozstvi potravy. Reprodukce byla u této populace regulovana
samicemi - vstfebavanim embryi. U centralnich populaci béhem nesemennych let, kdy je
nedostatek potravy, nesestupuji samciim varlata z bfiSni dutiny do Sourku tzv. scrotum
(Krystutek 2010), samci neinvestuji do tvorby testosteronu a spermatogeneze a prokazatelné
zkracuji aktivni sezénu, ¢imz Setti energii (Bieber 1997, 1998, Burgess et al. 2002, Schlund
2002, Krystufek et al. 2003, Pilastro et al. 2003). Bieber a Ruf (2004) tvrdi, ze samci vstupuji
do reprodukce po piijmu energeticky bohaté potravy, kterou jsou nezralé plody a pyl. Ptijem
na lipidy bohaté potravy na zacatku sezony naznacuje dostatek dostupné potravy do
budoucna. Ta je nezbytnd na vytvofeni tzv. tukovych zdsob, nutnych k pteziti obdobi
hibernace. Experimenty s pfikrmovanim Fietz et al. (2009) poukazuji na to, Ze samci s vySsi
energetickou saturaci m¢li signifikantné pozitivné ovlivnénou télesnou hmotnost oproti
nepfikrmovanym samclim. Lze se domnivat, Ze dostupnost vysoce kvalitni potravy mize byt
klicovym zdrojem, jenZ umoZznuje samciim zah4jit sexudlni aktivitu, a tak synchronizovat
reprodukci s plozenim stromut a tim zodpovidat za fluktuace v rozmnozovani plsi populace



(Beiber 1997, Burgess 2002, Schlund 2002, Krystufek 2003, Pilastro 2003, Fietz et al. 2009).
Sailer a Fietz (2008), Fietz et al. (2009), navic uvadéji, ze samci mohou vyuzivat télesnou
zasobu tuku ziskanou zobdobi prfed hibernaci k pokryti nedostatkii energie v dobé
reprodukce. Toto tvrzeni by vysvétlovalo redukei métené télesné hmotnosti a ibytky na véaze
samcl v obdobi reprodukéni sezony. Samei s vetsi ztratou hmotnosti méli vzdy vétsi varlata
(minimalni vaha obou varlat u samcti musi byt minimalné 550 mg, aby produkovala aktivni
sperma (Joy 1980). V letech s dostatkem potravy si samci mohou dovolit uréitou ztratu

energetické zasoby, nebot’ je saturovana dodatec¢né stravou bohatou na lipidy (Sailer a Fietz
2008, Fietz et al. 2009).

Adultni samice jsou vice nez samci limitovany dostatkem dostupné energeticky bohaté
potravy (Greenwood 1980). Vzhledem k tomu, Ze z hibernace vystupuji mnohem pozdéji nez
samci, v ¢ervnu a Cervenci (Beiber a Ruf 2004, Krystufek 2003), maji mésic na graviditu a
mesic na odchov mlad’at. Mlad’ata maji po odstaveni velmi kratkou dobu na naakumulovani
dostatecného mnozstvi energie na hibernaci Prispévek II. V letech s nedostatkem potravy
samice nevstupuji do reprodukce. Vietinghoff-Riesch (1960) a Vekhnik (2017, 2019)
reprodukéni netspéch vysvétluji vsttebanim embryi. Vekhnik (2017) studovala periferni
populaci plcha velkého a zaznamenala kazdoro¢ni vstup samic do reprodukce bez ohledu na
mnozstvi potravy. V potravné chudych letech vSak pozorovala regulaci reprodukce
vstiebdvanim embryi samicemi. Zda se, ze periferni populace se v tomto mechanismu lisi od
populaci centralnich a zépadnich, u kterych jsou hlavnim divodem netspésné reprodukce
pohlavné neaktivni samci. Gazarkova (2009) uvadi, ze ackoli v jednom ze studijnich let
zaznamenala nastup reprodukce (samci meli hmatatelnd varlata, samice byly gravidni),
reprodukce skoncila netspéchem. Pravdépodobné z diivodu nahlého poklesu potravy, kdy
vytvéiejici se semena bukll a dubt z divodu velkého sucha zaschla, laktujici samice sva
mlad’ata zabily nebo opustily. Odchycené gravidni samice byly nalezeny bez naznaku porodu,
je tedy mozné se domnivat, ze i u nich doslo ke vstfebani embryi. Kager a Fietz (2009)
uvadéji, ze mnoho samic vstupuje do reprodukce pouze jedenkrat ¢i dvakrat za zivot a
v pribéhu velmi kratké aktivni reprodukcni sezony stihnou odchovat pouze jeden vrh. Na
druhou stranu Prispévek III dokazuje, ze to neni pravidlem, samice v dobré kondici, které
rodily na zacatku sezony, a o vrh pfiSly pravdépodobné z diivodu predace, byly schopny
znovu vstoupit do reprodukce a UspéSné vyvést mlad’ata. Gazarkova (2009) uvadi, ze samice
v dobré kondici zacinaji rodit o 14 dni dfive jak samice v hor$i kondici. Toto tvrzeni se
shoduje s Pilastrem (1994, 1996), ktery pozoroval, Ze samice v dobré kondici rodi o 20 dni
diive, nez samice v hor$i kondici. Pozoroval dvé reproduk¢ni strategie. Samice v dobré
kondici rodi dfive, ztrdceji v pribéhu laktace na vdze a odstavuji mlad’ata v dobé, kdy je
optimum potravy, mléd’ata tak po odstaveni maximalizuji vahu pted hibernaci. Samice v horsi
kondici rodi sice pozdéji, laktace ale probihd v obdobi nejvyssi dostupnosti potravy, a proto
samice neztraceji na vaze, nebot’ velké energetické ztraty spojen¢ s laktaci jsou pokryty
dostatkem potravy. Mlad’ata t€chto samic maji vysokou véhu pfi odstaveni, ale nemaji tak
vysokou vahu pted hibernaci, nebot’ jsou z hlediska ristu a ziskavani zasob Casov¢ limitovani.
Kager a Fietz (2009) piikrmovali samice bez ohledu na kondici a zjistili, Ze samice
pfikrmované vysoce energetickou potravou maji vétsi vrhy a vétsi mlad’ata v dobé odstaveni.



Ptrikrmované samice a jejich mlad’ata ziskaly naskok. U juvenilnich jedinci byl néaskok
smazan a vahovy rozdil mezi pfikrmovanymi a nepfikrmovanymi nebyl patrny.

K oplodnéni samic dochdzi zacatkem cervence, tedy zahy po ukonceni jejich hibernace a
po tficeti dnech gravidity (zacatek srpna) rodi mlad’ata (1-12 mlad’at ve vrhu). Mlad’ata byvaji
odstavena po zhruba 30 dnech (Vietinghoff-Reisch 1960, Gaisler et al. 1977, Pilastro 1992,
Pilastro et al. 1994, Schlund a Schrfe 1997, Blohm a Hauf 2005). Délka laktace a tedy doba
odstaveni zavisi na kondici samice a velikosti vrhu. V pribéhu gravidity a nasledn¢ laktace
prodluzuji (oproti samcim a sexualn€ neaktivnim samicim) samice dobu stra&venou mimo
hnizdo (ukryt). Tento Cas s nejveétsi pravdépodobnosti travi tim, Ze piijimaji co nejvetsi
mnozstvi potravy, aby na ukor antipreda¢niho chovani, pokryly velké energetické naroky
spojené s graviditou a laktaci. Prispévek III. Obecné plati, ze obdobi gravidity a obzvlasté
obdobi laktace je spojeno s vy$§imi naroky na energii, proteiny a vapnik. Samice jsou nuceny
kompenzovat 1 nepfimé pozadavky spojené s reprodukci jako je redukce termoregulace,
imunity, fyzické aktivity (Sikes 1995, Speakman 2007, 2008). Vyssi ochot¢ samic riskovat
pro pokryti nutnych pozadavkt nasvédcuje i jejich chovani po manipulaci vyzkumniky.
Samice se vracely zpét do budky prokazatelné diive a s prokazatelné vétsi pravdépodobnosti
byly nalezeny v budce i nasledujici den, zatimco ostatni jedinci budku na néjaky cas zcela
opustili PFispévek IV.

7. Zavér

Zavérecna prace studuje mélo znamé aspekty zivotni historie plcha velkého. Dosavadni
studie plcha velkého se nejCastéji zamétuji napt. na popis a rozsifeni druhu, demografii,
nastup reprodukce, a jak ji ovliviiuje dostupnost potravy, na popis prubéhu sezony ci
hibernaci. Ve studii disertacni prace byla zrevidovdna rozsahlej$i data popisujici zbarveni
plcha velkého a byly zde popsany vSechny typy aberantnich zbarveni plcha. Navic byly
zaznamenany dva recentni idaje o zcela novém typu zbarveni plcha velkého.

Existuji prace, které se zabyvaji ¢asovanim vrha v pribéhu aktivni sezony. Préce, ktera by
zminovala vicecetné vrhy samice za jednu sezonu je jedna (Blohm a Hauf 2005). Zminovana
prace ale neuvadi detaily o metodice, samicich jejich kondici a laktaci. Disertani prace
kromé ¢asovani vrhii v Ceské republice, popisuje i dva piipady, kdy samice porodily dvakrat
za sezonu. V obou §lo o samice, které ¢asovaly prvni vrhy brzy na zacatku sezony a v pribchu
laktace o mlad’ata pfiSly. PrestoZze druhy (nahradni) vrh porodily znaéné pozdé€ v pribchu
sezOny, mlad’ata uspéSné odstavily.

Je velmi mnoho studii, které se zabyvaji ¢asovanim aktivity drobnych hlodavcl a zjistuji,
které faktory mohou jejich aktivitu ovliviiovat. Mnoho z nich vSak studuje aktivitu jedinct
v nepfirozenych laboratornich podminkéch. Disertani prace studuje aktivitu plcha velkého
neinvazivni studijni metodou v pfirozenych podminkéch. Existuje jedind prace studujici no¢ni
aktivitu plcha velkého (Rodolfi 1994). Vyzkum probihal na okraji obytnych oblasti, zvitata se
pohybovala v suboptimalnich potravnich podminkéach, coZ mohlo modifikovat jejich chovani.
Také zvolena metodika, mapovani pomoci volani plchii, mohla byt v ptipad¢ sledovani no¢ni
aktivity nepfesnd, nicnefikajici o mnozstvi jedincii, jejich kondici, pohlavnim statusu.
Z vysledkil disertaéni prace jednoznacné plyne, Ze plsi svou aktivitou kopiruji sezonni prib&h



fotoperiody, jehoz pozitivné ovliviiuje faze mésice, oblacnost, rychlost vétru a sexudlni
aktivita. Jedinci, ktefi nevstupovali do reprodukce, méli krat$i nocni aktivitu. Prekvapivé
mésicni faze oproti jinym hlodavciim ovliviiovala plcha velkého pozitivné. Za vétsi intenzity
mesic¢niho svitu prodluzoval aktivitu strdvenou mimo ukryt (budku). Vliv teploty, srazek na
¢asovani noc¢ni aktivity plcha nebyl prokéazan.

V disertacni praci byla uvedena i metodicka studie, diilezitd nejen pro spravnou interpretaci
vysledkl piedchozich dvou uvedenych studii. Ze studie, ktera se zabyva tim, do jaké miry
vyzkumnici manipulaci se zviraty ovliviiuji chovani jedincti a vyzkumny protokol, plyne, Ze z
dlouhodobé&jsiho hlediska neméla manipulace prokazatelné negativni vliv. Manipulace neméla
prokazatelny vliv ani na zahdjeni nocni aktivity. Zvifata byla negativné ovlivnéna pouze n€kolik dni
(3-5 dni) bezprostiedné po manipulaci, pticemz v budce s nejvyssi ochotou setrvavali pohlavné aktivni
samice. Z uvedeného vyplyva, zZe tydenni nebo dvoutydenni kontroly nejsou zatizeny chybou.
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