LESKC ZEMnDNnLSKC UNIVERZITA V
FAKULTA LESNICKC A DFfFEVAF SK(

Katedra Myslivosti a | esnic

Krani ometri ck§g, bi ometr
variabilita vybranich
Autor: Ing. KI8&8ra Koginovs

Vedouc?2 pr8ce?2rdélanzbhg. C8kadi m

Praha 203



CESKA ZEMEDELSKA UNIVERZITA V PRAZE

Fakulta lesnicka a drevarska

ZADANI DISERTACNI PRACE

Ing. Klara KoSinova

Lesni inzenyrstvi
Ochrana lest a myslivost

Nazev prace

Kraniometrickd, biometricka a odontologicka variabilita vybranych druht obratlovct

Nazev anglicky

Craniometric, biometric and odontological variability of selected vertebrate species

Cile prace

Dizertacni prace se bude zabyvat srovnanim kraniometrickych metod a jejich aplikace pfi studiu variability
vybranych druht obratlovcd.

Dil¢i cile dizertacni prace jsou:

e Zjisténi a popis variability vybranych druh( obratlovcl na zakladé kraniometrickych a biometrickych
parametrd

o Ziskéni poznatkt o kraniometrickych, odontologickych a biometrickych veli¢indch a jejich interakci

s okolnimi vlivy

* Srovnani metod vyuZivanych v kraniometrii

* Navrh metodiky pro zjistovani kraniometrickych rozmér pomoci 3D zobrazovacich metod

Metodika

Vyzkum bude zaméfen na analyzu kraniometrické variability vybranych druht obratlovct. Déle bude posu-
zovan vyvoj a opotiebeni chrupu jedince a v neposledni fadé hmotnost, jako ukazatel fyzické kondice.

Jako primarni material pro vyzkum budou vyuZity dolni ¢elisti prasete divokého (Sus scrofa) a lebky a dolni
Celisti srnce obecného (Capreolus capreolus). Déle budou vyuZivany informace o odlovu vybranych druhi
volné Zijici zvére, pripadné jedincl z farmovych chovd, u kterych bude zaznamenavana hmotnost a dalsi
proménné. U vybranych druh( zvéfe budou vyhodnoceny hmotnostni parametry.

Metodika kraniometrického méreni dolnich cCelisti prasete divokého bude vychazet z metodiky Endo et.al
(2002). V pripadé kraniometrickych méfeni dolnich Celisti srnce obecného bude vychazeno z metodiky
Zejda a Koubek (1988) a v ptipadé parozi bude méren objem na zakladé metodiky hodnoceni trofeji CIC po-
psané Klusakem (2002). Vék jedincl bude odhadovan na zakladé odontologickych charakteristik, prevazné
pak vyvoje chrupu a pfipadné abraze (Badr 2018). V pfipadé analyzy biometrickych udaji bude zazname-
ndvana hmotnost jedince a hmotnostni parametry ¢asti tél a organd. Kraniometricka méreni pomoci 3D
zobrazovacich technologii budou vychazet z plvodnich metodik pfizplsobenych danym technologiim tak
aby bylo dosaZeno co nejvyssi presnosti méreni.

Nasledné zpracovani dat bude provadéno prostiednictvim programi R a Statistica.
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Abstrakt

Pr§ce se zablvsg probl emati kou krani ometric
vzg§jemnhD kkrahupmetchclsl mi rozmbDry, kter® p
fyzickou kondici jedinces p §r k at ®r FovedSge sl ogena ze t S2
sestavepBiichpubl i kac?2. V. prvn2zm okruhu byl a
dolnzch | elist?2 sr nce7 o0dsEinr®hce ao dpet Grb®Hsae 2ad i\
prasete di vok®ho byl y podrpoS®?epnayd Ik r|aenliiosne2t rsirci
zjigtNDna pr  TmNrn8p @ kN | 1l ripsE i p ald3iDS Swwnihtag ¥ mu

N8r Tstu d®l ky | el i sti a hmo.t nD®Itka jledli inctei d\y
pozitivnhmebnestatijedince a je tedy mogn® §2
Lelisti prasete di vok®ho byl y hodntténe h6y kK 0 mj

krani omepari amkBaarhdryv y k az ov al ykorefa® fak s/ildvkre2m, t ak
shmotnost? jedi nclek.olMiknao rjoiznm@rbeyclh vywpr ok 8z 8n p
porovngn? krani omet r ivceklTickho s & r, al ne@syrk2i[ e pj [@odcs hayc
vyskytovalby | o zj i gti Bnbol, awsdte? e2@hibigaesn2 pl ochy dosah
rozmDr T re | armsidEgn?em po.MBr enm®leemsaad i ck ®m okr uhu
bylo proveden’ y hodnocen? hmotnostn2ch parametrT e
hmot nostnzch pamamat r da Rk a k W gelematpsik ®blasti
Konstantinol 8zeRska byla vyhodnocena hmotnos
vzg§jemnl vztah mezi hmotnost2 cel ®ho jedince
pod?2| hmot nmsjtediviyowe gvehl®h cel k o W40d. h nvo tnmoo sjtiin @
byl a zazmamekn@EmneaPlP ace mezi vlkem samce, hmot n
VpS2padh daRkazleive metski®hlol cbhy | Yndtaostd c peorsiuczko® § r
slogenPrcmams a8l n2 pod?2| hmot nost.i Vyvr gen®ho
ul oMent8%h.Obsah intramuskul 8rn2zho tukQbsanebyl
suginy bpy$2 pvaydglly 2s dmkyc Tj,a ksot egbnstla h ThS aitbX®hbe mpa toit
okruhbyl zamhNSen mMBzepbugiodac2ch technol ogi 2 pro
mNS&KRwzZ.l i gen?2 di gi t 3Dskezem segohlybovalo adi®,p08 krh do 0,422

mm. Pr o r oz mDz az nlaemeins8tn2adctyial £pi<@, iOMM)2 od pri m§8r
kontrol n2tdiogmNDSen2m po.suRrmTmdrmiiS2abkjeerm par og?
v8lce byponégjnhl ghg2metod, n§sledoval CT skene
pomao3dDs kener u. Byla prok8&z8&na vygg?2 p&e&shost
metod na rozd2?1 od metod z8kl adn2ch.

K1l 2| o v &ransometrie,adontologie, biometridDz obr azov8§n2, digitaldi



Abstract

The thesis deals with the issue of craniometric measurements and morphological parameters
correlated with cnaiometric dimensions, which indicate the development of the population and
physical condition of an individual game animal. The work is composed of three thematic areas,
compiled from five publications. In the first heading, the craniometric variabifitth®
mandibleof roe deer and wild boar was evaluated. 7560 roerdardiblesand 1135 wild boar
mandibleswere subjected to craniometric measurements. The averagdiblelength was

found to be 130 mm for roe deer and 153 mm for hinds. The greateshsaanmandible

length and weight of the individual occurred up to 4 years of ageméhdiblelength showed

a positive correlation with the weight of the individual and can therefore be said to be an
indicator of the quality of the population. Wild boaandibles were measured more
comprehensively, with a total of 16 craniometric parameters assessed. The parameters showed
a positive correlation with both age and weight of the individual. Among others, sexual
dimorphism was demonstrated in several dinwrss When comparing the craniometric
parameters of an individual with the size of the forest area within which it occurred, it was
found that individuals from areas with more than 200 ha of forest area attained larger
dimensions than individuals from asaaith a lower proportion of forest. In the second thematic
area of the dissertation, an evaluation of the weight parameters of the Japanese sika deer and an
evaluation of the weight parameters and meat quality of the European fallow deer were carried
out. The weight of the individual and its internal organs were evaluated in Sika deer from the
Constantinople region. A correlation between the weight of the whole individual and the weight
of the individual organs was demonstrated. The percentage of thetwdighe ejected
individual in relation to the total weight after capture was 74 %. Among other things, a positive
correlation was observed between male age, body weight and head weight. In the case of the
European fallow deer, the weight and chemical cositjpn of the meat were assessed from the
biometric data. The percentage of the weight of the ejected individual to the total weight after
capture was 63 %. The intramuscular fat content was not influenced by the sex of the individual.
Dry matter contenvas higher in males, as was crude protein content. The third topic focused
on the use of 3D imaging technologies for craniometric measurements. The resolution of the
digitized objects from the 3D scanner ranged from 0.008 mm to 0.122 mm. A positiveotteviati

(p < 0.01) from the primary control measurement by digital calipers was observed for the
mandibledimensions. The average antler volume measured by the cylinder was the lowest of
the methods used, followed by the CT scanner, and the highest valueneesiged by the

3D scanner. The accuracy and repeatability of modern measurement methods were shown to be
higher as opposed to basic methods.

Keywords: Craniometry, odontology, biometBf) imaging, digitization, accuracy
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1.bvod

Vol nhD ¢gijécdl ayviBe ljle® Bm2zr ya rotvrdl 0 py ReperrEmRBniu gv | i
zpTsob hokpapgadPanlri veckl mahnRa geenker retavl ne2d pankt o w
zasahuj?2 do givota zvDSe a narlgwj?2jgdvioatce?
tlak, kterlT je kladen na regulace stav T voln
kterou je tSeahay rsemukemvatpotlak nagsd diibr®dg T nkewlho c
jedincaeepg&ttiesdnN ovl i v.RAU§ r2o v\ iRvuosjy datbolrpigulica c e
efektivn?.

Krani ometrie pat®dnjoimpg z@mnrS$SkstaadnkPeh kNDdn?
cenme®z natky o druz2ch napS2| ¢givolignou S2g?2

dr uhov ®geogaafikd?u yv,ar i abi |l iit ujediilnvog, pfoypail alkceu |
VIivoj | ebkmn &kha eV ejreilddina mj ed reDmisouzvedd k z &k | ac
hmotnost. Hmotnogep r i m8urkma?znat el em fyzick® kondice. D2|

jemo § poBuzovaf y z istakjdédincea apl i kovat tak vhoddm® man.
oblasti. StejnhD tak, jako hmotnost je dTl egi
vnNj g2 podm2nkyZpDSohbaeienack®thionpeh!| aadu pr o
a pro zvigent §mej2hageldydamecantati ena i nfor mov
veSej nojsvsioul lats®a®§ ddbdebt gakav|hmoldan Th,l avnhD snadno ¢

zdrojk val imasaZBA e k8v_8&8n2 informad2gd DvlarkD kgiajn3d om
ale skTt8&8 mnoho %Wskal?2. PSes nedoasptlatkeolvra® Tnmm
met od8m, kter® vel mi | astopBeps&dNg @ejvd c hd ank
vkraniometrii se otev2méti3ppmbrabovatkgal ®y pb
pSi nB@@En ést, zltagpSond2doe mSeameyhu i t 2 technol og
3Dscanner nebo CT scanner jJe vgak pro %l ely Kk
vihody, jeg taup2.zabdbeazowaoskylimity jsou

dosahovat odlignTch visledkT neme sdm@mdwrwdyng®
modern2ch mRSic2ch metod jsou nedostSuapd® me
pS2padT] se btefdgepapffepbjeen pokus omylt at nlamt
invesaitdmjak do vynpbakermr? ® malp S|l as&gfesjod kT ge
kvySegen2 tRchto Wskal?2 je nastaven2 pevnlct
budouc? kaamSiomesouetakhhibgzmkyporddunz2dkubh
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2.Aktug8l n2 Segen2? a c2le pr8gce

PSedl o gem§ aj e2spuBoerem pRti |1 8nkT sestavert
kter® byly d$laes opllfsldidlad ey iv Scopus.
Hl amné2|l em dizertaln? pr8ce je vyhodnocen?

pS2 gaplikaev mysl i veck®m managementu konkr ®t n2ct

D21 ]2 c21 e jdsiozue rnt8aslInetd upjr28cc2e
1 ZjigtNn2 variabzVviD8g nceb o b eelktoe® hddi r vuopkT@shso ,
siky japdaRk®hevmampzs&®hadD kaabhi omet ri cki
rozmir T
1 Z2sk8&8n2 poznatkT o kraniometrickTch, odor
jejichiinterakcisy ni t Sn2 miprio mAmM@ g3 mi
w Anal 1l zw krza mihomet rmix&kelncThe hr onzahmto@isin 2 | e |
a eMkrnce obecn®ho. D8l e pak zjigtBDn?
prasete divok®ho sledovanl mpémotehkna

d ol n 2 ahmethostgedince.

w Vyhodnoe n 2 hmot nostn2ch parametr T j el en
evropsk®ho pwhhlaedem kv Dku jedince. S
parametrT jednotlivich org8nT jelena

vyhodnocen2 chemick®ho sl ogen?2 masa da
 Sr ov nv8yn?’r amd tcdhd v y u graniometril ¢ IBm@&v nk&r ani omet r i
mNSen2 provg&§dNnich posuvnim mhNS2tkem a po
1 Definovg§n2 pSesnlcmiranezjoidg $&V &8m2 plsamipdme
p 0 movcy2b r a3Dlzeblaze ac 2 ¢ hi pneu @idt 2 3D scanneru &
vkrani ometrii, pogadavky na pougit?2, zpTs

technologie.
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3. Rozbor problematiky

3. Kraniometri e obecnnih
Krani ometrie je vRhRda zabTvajhegth seozamibre

vnitrodruhovijsouidemé nopaalyondMer akce genetickTl
pr os {K&saidet al. 2018)Pr i mEeohnol ogi 2 kr apugmeanou, Vvj ¢
rozmhDr T pomo c 2ka(pndessonv1868)h dMemd S22t§ k | a dparameky ani o m
Sad2me d®l ku a @¢g2Sku | ebaky ,uh®@skném hmkTlsd erky (
d®lkko st Dn®ho pat rwSa(dpyalzatbiTnuand)@tl Bk@I2kv T g ki st i

rozmRDry na |l ebce i (rAmzdndlray amiiS eHo® §r a kp a2r00H2)
311. Hi storicklT vivoj kraniometrie
Krani ometrie neboldi kvantifikace a porovr

pat Sila k %stSedn? ¢gmeotdo drod Kougsiti®rd5ctkryo psoel okgri an
rozmRry poug2valy z weyltkv@ Sledhs?t ia jzadkTov opdrnddsnt2$S ¢
(Gould,1981) ZzZvI 8gtn2 dTraz byl kladen na zkoum8n?2
vzhl edemiks ljoesjtii ssouv[stem mozku a pSevl §daj 2
souvis2 s pozn8vs8&§n2m a inteligenc2. Je mogne

pseudoviDdou devat ed§ctk®@hea 8s tpaloeta2z o"vfag épm ¢ Pjceeg iv

viozen® vlastnost.i | I oviDka, jako jsou nad§8n
pol 8t kT kraniometrie je lebeln2 index, kterl
1860) . Lebeln?2 index je kvantidiwkaxiEm8l mk od¢
|l ebky, vyj §dSenl vV procentech.apdagt @@mpomr
antropologii a bio archeologii dnes jakarpouv§hBedeaeldak jsou |
doliocefalick® (tj. dl ouh8 atkp&af asl ipcokr® v (nt§jn

por ovn §n {Cramonfautadelp20)8; Lewis, 1995) Pod veden2 m -Paul a
1880) se francouzsk8 kraniometrick8 gkola s
prostSedkT pro kvantpddkaknD kpams &llm2hbodwa
korespondence), kter® mohou blt detekov&ny I
tyto body jako landmarkE or i ent al mB3 zlkeod o)y | d§l e rozg? Sen
roce 1937 amer i ckTWwW. &dowelis 19@82005) revidkval |définice

kraniometricklch orientaln2ch bodT v jejich
"gkol " krani ometri e. NNDmetRP25@anabpm?2 Riudoh f p
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TOr©°kTv seznam, hd atvhrhano v ull A yb Klirian i1®4B8)et r i e
a Harris Hawthorne Wilder (1868928)(CramonTaubadel, 2018)Ve Vel k® Br it 8ni
vhda do vel k® m2ry $rizweeras iltaldb oCaltloSge Glad rt ban

dr el a mh®mailbo st anoven®ho Frankfurtskou do

pokusem o standardi zaci kraniometricklch sc
konference ve Francii, v r8mci kongresu NDme
1882 ve Frankur t u nad Mohanem. Konel n8 verze doho

Archiv f ¢r A n t hhrloapvonl 2ocghi ev T sJleeddekn] zt ®t o dohod
orientace lebky pSi mhRSen?2 ponm&kc¥¥rcbwvi oy vwé&g
ugn2lmouotwvwato rovina, zn8m§8 | ajebNDgnBngmréugi ¢ §
(Gar son, 1 8-8ltarp, F.HGimaltH&rmadde, 2V., Brabyn, P.J., Haas, O.L., Valls

Ont an-: n, 202 1Zatl2emwcios , Frla9noksf)ur t s k 8 krdkemhked a by |
standardizaci, vel k® rozdz2]| yliabylkedyaniob @@t dat K
kongres t e nvt Mokakiroku 1906 sc 2l em vyt voSen?2 spol el n®h
sch®malhuy, sket edol kal girok®ho mezesnlBrpdnzédol &
Yas pDc h, pSesto Rudolf Martin (1914) a Willi:
sch®ma s doprovodnim podrobni m popipsag.m, j ak
William Howells stanovil jabo®Tpokagngmarlisur
se mNhdl a pr CvadohTaubadelD2HE8n 2

"Tradiln2" kraniometrie se tetHomNSaemiyv § tk\
vzd8l enost? mezi dvDma body na | ebce), Yahly
inern2ch mNSen2. (viz tak® teorie mNRSenz2).

prov§gdnjrozpmmamdwtllinéelc h posuvnich mNS2tek navr g
pS2stup k r Tz(@drson, 086sWaken 1978 b k y
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3.1.2. Kraniometriev ol nN ¢gi j2c2ch zv?2Sat

Krani ometrick8 mRSen2 prov§zej2 nejen |1 c
gi volignou Sd8gstup/zdidteide matkdroij §iIlNy i pastt SI2dok an
obratz®wvtcqgpacd hzl bdbekb@2 rozmlBmwap$P kKl akoumr
(Denhel 1949) h r HAiksovgKy and Obolenskaya 2010; Wasilewski 1954) m(Alipdék
Rahman et al. 2009; Bal | i ads8ka<saB&ldlyi, a M®Ilgiaea
Stanko 2018; Voss, Marcus, and Escalante 19893 (Quintela et al. 2014; Verheyen et al.

2003) r y(@hongriba etal. 2010) k Ropldvdkaya etal. 201%) r § (Abr&uTVeeck,

and Costa 2006; Akbulut et al. 2014; Empel 1
2015; Kahvecioglu et al. 2000; ¥zkadif and E
Bell 1996; Taylor et al. 1977 a j @ MiTl ofleasttidnovi i and Jovanovi

2014; Usende et al. 201TF)i em Batyse 1978, Ruprecht 1974;
2014)

LastT nemz@lhlmast i krani ometrijeakml vjag 2| atsai kc®
(Mustela nivali} a lasice hranostajMustela erminepn(Pertoldi et al. 2006; Schmidt 1992)
| asi ce(Mustela atkicd (Puzachenko, Masuda, and Abramov 201@e&k amer i c k1
(Mustela visoh (Taraska, Sulik, and Lasota 2016) or e k e Wustelp dukrdold
(Korablev et al. 2014) it ¢ h 0 S (Musteavpltoriuy (De Marinis, 1995; Koubek and
Smet anov ¥ jezex@ lelsdr(Meles melesjiena z 8lkdmedlPDn2 ch r oz mDr
popi sovs8§n pohl(awmr2a mbivmarnfdi Pmesachenko 2005; E
Paul e 1989, Johnson and Macddgralgdt a20@k8 kap
(Abramov and Puzachenko 2013; Abramov, &inenko, and Wiig 2009; Lynch et al. 1997)
Pohl avn?2 di meprofpi ss§mu st a ke® kuy r(Gu guid§Wiig, 1989) b i Ss k ®|
L i gokbae cVulges ulpesje v kraniometrit akt ®g v el mi vyhl ed8v.

viomto ohledu je vel mi dobSe popsé§gn pohl av
mezi dr uhovr®G nrco Vdiges@dy@ow 6 kov and Korytin 2016;
Hadgi omerovil, G!'ndemir, and Kovalevil 2022;

Lynch 1995; Moselhy and Mahdy 2019; Onar, Belli, and Owen 2005; Roucichawnd And Dr
2007; Sasakawa 19 8-Dobrovdiska mtaal. 2007 s o Ziat b€Eh el
mMTgeme d8le naj 2t popi sy Canib kipuy (Andepsée krida d u
Ozoli Ag 2000 Okkal098a @ a kil a IBa\Cahif &uecus §Shoganov

2012)ap s 2 k a mT vNydtecewtds pr@ciioooides
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Zg§ el e knanipneetrickypo p s § n  etdavkD&l nriirsu® drdtoy (Chesin and
Mi keshina 2012; , koalrkkaa gdSefca REBLR). iry @st0odid( G§ |
Bartosiewicz, and Kiss 2022)

PomDrnN m®&nND zastoupeny jsou K rhamji rofnjeit r i
popsani m deulkTme anu$aaphl(Batcheler and McLennan 1977; Loe
et al. 2003; Markov 2014; Mattioli and Ferretti 20]jé¢)en sikaCervus nippop( Bar t og 1981
Hayden, L y n ¢ FCroweal®%d; Sheke@eatav and Sheremeteva 2&b0¥ or o J e ¢
i b e r Gapra pyréneicih(Fandos and Vigal 1993ka mz 2 k  Rupicapra fupicapri
(Markov2013) k a b ar Mgschgsmosehiferd Pr i k h o Nilos 20 XAkss k T
alceg (Nemoikina et al. 2016)

VKkrani ometri. j e vel mi popul 8rn2m obj ekt
| el ijs¢cIsd wai? s e z ab (Caka,|Yddiring artl aEkina 20120 €rdmen
Taubadel 2018; Endo et al. 2002; F. B. Gribel et al. 2011; Meijaard 2004; Munkhzul, Reading,

and Buuveibaatar 2018; Pasicka et al. 2012)Ve |l i kost dol n?2 | el i st
vivoje Osdstometrie dol n?2 l el i st j e povagovsé
management volnh §ij2c2 zvhNRSe. Na druhou str
habitat ov T m(Bertpuileland Grdmarogghe 1995; Vincent et al. 1995)Re | at i v n
role fakbr T z8visej2c2ch a nezg§visllTch na husto
dynamice jsou | astkol Sggeénl Bioul @maw®y vi zkumy
hraj?2 svou rolipBsao@aénr?2 s aAbSricand Mitchgl WIsEy boe

et al . ZE&ON3,;Pentb@toneand Putman 2009; Rutten et al..2020)
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32. Kraniometrick §g, bi ometri ck 8 a odo
drun T

3.2.1. Sr ne c (Gdpredus dapreol)s

Srnec oCawenlusi capieolys | e zn8m npakwv? cjeedekolzog
pSizpTsobiVvVeteddr ykTenvenil amd aeamtei V22615
geneticky variabiln2ch dr(vabhTl993)k t\eelTk §8b ydi od oop
plasticita umogRuje tomuto druhu osidlovat
otevSen® zemNRdNI sk® krajiny. HEedaoafhRseMezhnekh
19. st a pol 8t ke nd T2s0l. esdtrk tur yolle &vwveama® haor d Ivuv a | i
rozt S2@®t Bn. s al e zal alAaderpeo,Puntaa,are Lionplll®98)z vy § o
Cel kovl are8l srnl2 ziANPo|lpokobvs§s7iS2admevVvio
odhaduje ashal5 mi | i o IUCNR®2)i nky[sok ® stavy popul ace
mo hou zpTsobit v8gn® gkody na |lassAdmc hst BS@tt «
sdopr apmné sniaS etdakky® k e z v h § mdgRathet al\2008)k y t u

Odont ol ogick® parametry

Srnec obecnl m§&§ po narozen?2 mlv®lentdhote hr up
chrupuje 0.0.3/3.1.8/ach1993) U srnce st 8l e nachn®z 2pmee neaorl c8hra
a mo(lg8eryvenl, Kom8rek ZhamdaGtvRr v&Dku99Sp ag |

zuby trvailmhlo§rc hMu,puna pSel omu ps&§t®hlomRAnNnMGest
Sez8&8kT dedm®m?2 ayy os m®m mhsjédoomr @ac § adkiov ptos,l ewd
stolil ka M3. Kompl etn2 vimRna ml ® n®ho chru
zpravidla vimhDnou ml ®| nGhiiaelldeta. 021 n®ho pr emo

Opot Seben?2 chrupuejidekodmadol mPDkoakemSe, p
jedinci vykazuj2 nespec{BBEdk®2@h8mk i o olhoopal SRekihoBviir®
mogn® sl edovatvygghmenRk SmzE&k Togptsi cky zmenguj
smhRDrem (Maahl®B)u VNk je mogn® url ovat pSevg§gnh
vibrusu prvn2ho mol §ru M1, pS2padnhD poug?2t t
cementu na pr vn2 m(Aitkerbl976; Mitchetl 2004S Richteriettake 2000
vzhledem kv el i kosti zubu je aplikaoen|Ri dmag®ei
provediBtsaellrn® 018)
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Hmot nostn2 parametry
PrTmRrng8 hmotnost srnl 2 zvNSe&kg(bleezr weorzld 24d nJc

GSastnl RmMdtSHost v yhlavwuwjep®hpaldDs agwSe plad,N2 s r n
14,92k g . Hmot nost srnce jepk®d®mBnmug,8 sr8Bd®hm?2 mnmNescicn

12,49k g . K hmot nagtdnzam®has8§8rj Bglti nce doch§8z?2 C C i
svrcholem pr TmDr rk 8lsrhetdmdls thimoX h,0k8 kl es §. S
pr TmDrnou hmotnost 2, u rol nkg,h wrranh gle jper TsmtDe

stncewp §t ®m r ochenog invetk@gasi 6i, FBvaj2c2m pokldste m doc
(Vach 1993)

Hustota populace mTge ovlivRovat fyzick
v populaci sy y g g 2 hustaztn@amemgiha o 20 %p %2 @aaednN hamort I
gij 2poputatisny g2 hpStpadbD. d¥sphRlTch srncT byl a
u srn nebyl r(dincaehtet al. 29085y nTaemetnd@ nt r end byl zaznal
j el e n ¢Albontahdaviitchell 1986)

Kraniomeﬂtrick@ parametry

Kostra hl avytIslrm2c ek ssetsit,8§vi8@t zr 8§ m8§ kaud§8I n
8,5 mm, prostorn® o njfjeezevmnhtaheh¥%, jpakal d
navazuje kost nosn2 a kost Sez8&kovsg. Nosn?
sji aSmovT mi obl ouky a olnicemi je vRDtg2 neg u
cel kem pr osDégelkons§t Int@ rppaitnrao., sp8&8nkov§ gupinov
kost . Lebeln2 klenba m§ oblT hSeben. Zevn?2

vel mi nevirazn®. Nem8(ukgwienilenhoabl| ellD98hn2

Prg§vh srnec obecnl je wHadnlz m@dmo pwotpwd iawrt
vod!l i gn®m(Fandos and Re&igd1®93) Lebe| n? mor fol ogie byl
vztahu mezi dr uhy, poddr uhy, (Fandgs and Reigel®@®9B8; a e k
Onuk, Kabak, and Atalar 2013; Zejda and Koubek 19BB)metrie lebkywyp o pul ac2 ch sr
obecn®ho je dobSlee szkn®& mraeg p thd laivendd av Sl ovensk® r
srnl ? z (Z2j8ae and Kogbk ®988) Kraniometrick® hodnoty
Vyug?2vatz ooll @wn It kkBlmomas ¢t 8.22008)n 2

Me z i rTznl mi popul acemi srozmDroeb@adal®d mk ye :
and Koubek 1988)Srnec ukazuje pozorh o dnou ekol ogi ckou a behayv
(Danilkin 1995) Zej m®na se jedn8 o | esn?2 druhy, kKt el
st Sedn?2 Evropy, cog pSrmBl ogeRARt dvSnucaie kpoot|ynp{c
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a | esbtektixtuj?2 rTzn® eKloazypjy?2 cs2r nl 2| iztvoluS e m?
variabilitsyoca 8t a2 d?2lrygawirzuazciiEs&i bi Klagawizii Es ki
1982) Aspekty morfologick® variace u srnce mc
bNRhem acedvagdti gnlch habizmbreph 0s tpSe dpkaadwnadn ® |
prost Sedni ct v?2 m(Zejdaand Keubeltd88) a gAel nkeonltiwv s e mor f ol
i g2 mezi poln2MmFrazi & kjretpoaivadbdBIDbnNn®, e
t Dmi to fenonhsymp2ygq ev lzipvlesro bper o st Se(@idersereajal.genet
1998) Kr ani ometri ck® h ¢Helhamd Werz 19715 VacH 1093)2v Mfoeg n ®
sl edovat vzhledem ke znmthaEb® verv2tahu pnopuel nalcmi s r n
zvhtSeedy hl ed&n2 variabi [(Hdmgs200T)zeh & ch2 dmah{ mo |
ov ! i viiRonvoakjviad ® t u p ar ¢HplPandHers 1971) 2 zv NSe

Dol n2 jelpeolviasgtov 8na za index kvality prost
(Danilkin 1995) D®l ka doln2 Jelistozmesxndd Z4DSmm
mm( AndRAda Har 8l.ek WO0Or5ncT ve vRDku do 3 Il et v
dochgerhokust 8l en2 a pozdDhDjzasatsav ¢fach B9 s/t U et

Celkovg d®l ka lebky a celkovs§ g2Ska | ebky
cm, nebylel i t Dchto hodnot dosageno, je vhodn® sn
(Hell 1979) Nejvygg?2 meidohdol3t3oke knelbsk2yaue it Tat @ od ®1 k
lebky v oblasti splachnocraniaian t e hor iTeei®|l n2 |t @elmit ©t iobdW¥w b2z se ¢
nz2zk8 intenzita rTstu nosn?2 Kkost.i a rTstu p
neurocranium.\b bdo b2 mezi 23 a 27 mDs2cem kles§ d®
zpTsobega@&@v ®mMa¥m zubn2ch korunek. Ve 3alelieet ech

pozorov§8n n8r Tst pr TmNRrnTch hodnot u rozmh

postorbits§ln2 §g2Sky, interorbitgln2 ¢g2Sky I
pravddpodobniD spjat y( Hr awidv oajnedm .KpoaDrdoegh?§ 1 ®® A ) r o k
vykazuje dol n?2 | el i st srn rychl T n8r Tst, n a

hodnoty d@EDkgSElk) i Kam2002), and Gar m
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3.22. Pr as e (Qusscrofgk ®

Prase Guswodp® j(e jreadjn2nc ez pSi zpTsobivich
nNDkterTm nepS2znivim vl iMcdure epab pOt5)Mamagemene u st § |
prasete divok®ho mnehaetsBgt®chenebobovdruh s
zejm®na pak svimvy¥ySad®mopakhemlPdBméa popul al
pSev §@mMNl evd n EBiebereakdSRUIR005; Feichtner and Bonnddif as h ¢t t e 19 ¢
Neet 19Rdyuelaa@@Telreriald8dY8r Toptulppce vedl ke gkod8m
pl odingch a z p Tnstosht osvkadtedGeimttr 1988y V ¥ r Tst aj 2 ¢c2 p
hust ot aeemevwywige2mi g k o d a(lHai andrShim pOR 1o Riuttem &t @lh2016,

2020; Tarvydas and Belova 2022) mTge zapS2 | i ni t(Bergmanhétalj g2
2021; Dexter 2015; Kern et al. 1999; Meng, Lindsay, and Sriranganathan®00®i mo | i n ®
ovliivnit stavy d@arostinredeanmanndl®sé)h Pr gtv®HKk t yt o pr
kladou dTJraz na pot Sebut ehektdgengotrrrgwnzacaeos
Zzvyguj e pppSlacitFgichtheyandBonndoBl ash¢tte 1998; Okar ma
19955mN1 o by bTt pSikrmovg&n2 a vnadhDn2mmhak §z §nc
| 8stech Evropy, zvl 89t N pak infDrimaj, Forestdy,yando ¢ h r a
Technology2021; Geisser 1998; Herrero et al. 2006; Oja, Kaasik, and Valdmann 2014; Oja,

Vel str°m, and Moks 2017; ThuPfesetbgeShbphg, pn
gkody na plodi n8§mhopetit mobashGdsse®ISuHertero st

al. 2006; Thurfjell et al. 2013) od zemRdNI skTch plodin rozptl
dl ouhodob2poppT s ¢Thuifiell ethls2013)

Odont ol ogick® parametry
VI Vvo,j chrupu u prasete divol®hom mem2 apS?2 |

divok®ho je mogn® rozligovat chrup ml® nl a
trval ®hje3143B8148 dwervenl et al. 1999; Lé&koahkna
vivoje zubT u prasete 30mWok®hov Bleu ojdddidnug e,
kproSez§v§gn? posl 8&duo ZiMBiev2016)u pkKentmo mol 8§r se
proSez§vat -4 gmiysefodvIDk an @ 1 Ra kZungaakne ml 9t 7y7p)i ¢ k T m
di vok® jsou vel k® gpil 8ky, nazbyw amag 2mynsd u kvoencl
rTst, j el i k oMalnmstenpDalinbardZPetieresne2@Mhor n2 | el i sti na
mysliveckou mluvou tydol gpill &kiyst i akjoakd exg 8
nazlvgny hg&ky a jsou(lvdmrawemil &ndt@S&kpterlo b6 B!
z8sobovs8&8&§n2z krv?2 jsou gpil 8ky pr as(Mitsandi vok ®]
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Gringson1990) doch§z2 vgak d2ky opot Seben? zubu ke
a doln2ho gpil 8ku ppSSip apd9d jn2enp8Sr?2t opnontorsa viy )h.o r\h 2
uvol Ruj er pstost@r mkKge dosahovat vDtg2n2a®dl ky |
gpi |l 8kT mTge zapS2|init zranhDn2 doln2m gpil
zhorgen2z tDl egU® Kordidoe fj edi mde 2004; Uwe K
et al. 2004; Magnell and Richard Carter and Magnell O. 2007; Miles and Grih§36h

Prase divok® m§igovn®jgzes2z8kyub3 a 4 ¢
jednom mRs2ci zal2n8§ pr oSe @ABevakiA009; Hiederdrén i 2 a
1986; Magnell and Richard Carter and Magnell O. 2007; Matschke .196R T s t chrupu
ukonlen proSezg&n2m posl ed®24hmDmélcgru nMXdg v
doch 8wrelti tkT m ¢Ldchnmay 19%98 Magnell and Richard Carter and Magnell O.

2007; Matschke 1967; Saezroyuela, Gomariz, and Telleria1989) VRk u ml adT ch j
mogn® zjigSovat tak® alternativn2mi zpTsoby,
vzubrt m c e (Mernist 1972; Miles and Gringson, 1990)

Odhad vDku prasete divok®hoJJéedeoprpoe8dBKk
metod je metoda zubn? abraze, kueereg pobDRFaxulj
pS2j mu potr apvS2.p aAdblx apzrea sjeet ev di vok®ho dobSe d
viditelnlT obrus na |1 nast&8vs§ ve vDku kolem
ag od 4 roku g¢givota. Olprwesod Brem {Brigdernmiod I8tr @@ F
1986; Grant 1982; Lochman D$T7T@; jWolmlo ga®d vR&Kk
z8kl adn d®l ky a tvaru gpom®kT. dBi KiydtpBv 8k md ¢
gpi |l 8ku a kohenji gier §phagt MnBt a(Brardt 1963)D j Mjizmos tjriann®
je vhDk tak® odhadov8&n na z 8kl audllk éddflakdy p 8r §
Rakugan D@akDd) dopl Ruj2c2 f aKttorpopuSgiz vEdtaa duwl K

pl ochy (LpcBmag }079) | i d®l ka obr gLechngan POr9%Watf gnd k | e k t
Rakugan Daboyva metoda je zalogena na porovn:
hrbolu vTIli posl edn?2mu mol 8ru, stejnD jako p

d o p | R kSoSRe§aiela and Telleria 1986)

Spol ehl ivTl mi met odami pro ur]| en? viDku
nejlastnhRji zalogen® na pordejtgEghesnwijsg2em metha
Mitchellova metod4Aitken 1975)  Pr i m§& r nrid zdSo?czhn§uzt22 kpr vn2 ho mol
tak aby bylo mogn® detekovat cementov® vrstvy

a tmavg2 z-ny tvoSen® amorfn2m acelul §rn2zm
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je virazZzmshjegz , v krdaed ndldrecrh®@ z2 § tkN G i z wrdivou nh | por
povrchu koSene je acelul §rn2 dc¢esneandku Cstl & rBu
s | o gleanmezl 0 b s a hcemeatarytyfNédarasuenay. 2089)

Hmot nostn2 parametry
TNl esng8 kondice je mNRS2tkem energetickTlct

kondici a ¢g( Mat k? nRoyuel§ §n8l HedGarnica2004) U v ol nND §i |
kopytn2kT souvis2 se st aviekmnvnlogsitvey ,a zpda pawl2an,
(Albon and Mitchell 1986; Bender et al. 2008; Brunborg, Moldal, and Jonassen 2004; Huot et

al.2009) Sl edovs&8&§n2 tNDlesn® kondice je tedy z8kl a
givolichT, kterl umogRuj e posomnognodhaii konno
nerovnovs§8§hu dS2ve, ne(@latieboetala20ls;Morell§teta2f07)® pr ob

Hmotnost je jedn2zm z wukazatel T tDlesn® v
stavu jedince, cel Gpropml|l aceHdmot 2 Rtthhpdviak:
| i mituj 2c?2zcahb Searkrawdtt2Fhpsami ¢, obvyk]| prasste uv §d
di voRsBakyg( Dr i maj et al . 2021; Ferda, Nov 8k,
2017; Gethoffer and Sodei kat 20.07; Keuling e

Visledn8§8 hmotnost jedince se tdejesy D&kewm? | 2
a vhDtginou tak® pohlav2m jedincekg,Prvae ev Idd hvooc
EvrophD dd e3v®nkgand26%48)

Divok§8 prasata se rod2 s hmotnost2 pSibl
pSedstavuje 0,9 % jejichrdespllp&itllvag #® nfamo
0,00lkgag 0, 26 kg dennhD, pSilemiyoptri] mPer DZ\eyny cjhe
(Baubet 2020; Mcllroy 1989; Pavlov 1980; Pine and Gerdes 1973)

Snar Tstaj2c2m Kid&e mosdtoncchnuz 2 p S $2Tpa dul)  ska reil
konzistentn? a m2rnhD rychlej g? neg u samcT
hmot nost. neg samice stejn®ho vDku. Samci ]
tento rozd2?2l se obvykle st&§vs§ viraznim v dru

pSiblignnN do p&§t®ho roku ¢givota, s pSibilvaj?
(Galllard et al. 1992)

Hmot nost ml adi2c mhjseédlTea ss&uUepubl ice je pr
(Helland Paule 1989) u jedincT ze GvDcar Lidpréts 0IP) e d n §
VNDme c ku pga&ubli,0Stubbe, and Stubbe 198025,1kg (Briedermann 1986)
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v Polsku 24,%g (Milkowski and Wojcik 1984av] t § | i i(Pedobe.etial. 109y p S2 pad DN
prasat vaebDovRWKuUu m&2tT, tedy |l on| 8kT mTgeme n
“uddjveesk® republ i ce dkglellandPaule p9B83T mbdea n@®v 1643 r9s k
kg (Moretti 1995) vN D me ¢ k kg (St@bbe8et al. 1980 52,9kg (Briedermann 1986)

v Polsku 37,5kg (Milkowski and Wojcik 1984) a vl t 8§ | ikg (Petlahe & al. 1995V
dospRlTch jedincT, starg2ch dvowulLdsk® bryd p/u kzlai
byl a pr TmBDr n8 hmo kgnw samic &8, Xkg (del add Paul 31988)ve
Gvicarsku byl a pr TmDrko 8 u bamc t6éJgs(Moretd 4998 T 87, -
VNDmeckap ri@ynlDr n8 hmot nostkg a asenE 583k§ a §59%g 70, 7
(Briedermann 1986; Stubbe et al. 1983mciZPo | s ka Vv 8¢gi lkgasamicEBABr nN 6
kg (Milkowski and Wojcik 1984rn vl t 8§81 ikig @5 ,s7 nmky ¥ samic(Fed@oneet al.

1995)

VpS2padh souhrnnich hodnot prohmeltowsEWnNEo
parametrysamci do 12 mRs2cT prTmDrnD v8§g2 25,3 k¢
do dvou pS2tpavdsy2s avmc Tkgpwp BmPrandDd XFmé T @8Gsp NI
samcT nad dva roky v DHKgaujsanicp®lgmnrun & ohsnpoX! nl ocsht
bez specifikace pohl &y(PascuaRicoy Acdvedd and Apollomop t n o s t
2022)

Krani ometripk®seheadevolk®ho

Prasedi vak ®® ponuj e | ebkou kl?2novit®ho tvaru
otevSen® ol nice, ,alpSit alkeBm¢ akgd st8il niz2 shSalbye nz §
| ®pe neg fWoalsfe adnodn§R2k Opamwmt 19 pTrrseti dom8§c2m
del g2, pSewlghxntDi plakl w2 kosti do¢gAdametz1925 aset e
AndDra bheld BODOSY,; LerWKanuidg§ém2alfase9a9) ebky d

nakl onDna dozadu, zat2mco u prasat 8bmB8E82ch
kost je povagoweigapolzahljieedddgng2zh indi k8torT
divoki c h pGeaow,al®99) Vi gka | ebky tvoS2 asi 53 % jej
|l ebka je morfologickou zvlI 8gtnost(@®qychdut er 8 s

Raychev, and Kostov 2012)

Objem |l ebky samce prasete di vciu@mhels55ome v NDku
u samic pak47,88cn®,vp S2 padhN pr al9ssStc@u do m@c T hdusanic8 , 7 c¢cm
cog poukazuje na pr og ervo zsde?xlun8olsnt2 hnoe zdii naoi rvfoi ksom
formou (Brudnicki 2005; Haber 1969)
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Rozs8&8hlT geografickIl @r e§lasakt erbll vimopuyl asc
vel kou morfologickou wvariabilito@bparellat er 8 |
Dobney, and Rowlegonwy 2009) Kr ancBanakteristiky, zej m®n
j sou poujkakovpgegen z nejlepg?2ch (MayprfTandob T k|
Brisbin 2008)f a dd udi 2 aae ad dlzlowa ft rdd sae tae (Bazietki§82:® h o
Endo et al. 2002; Hell and Paule 1983; Henry and Conley 1972; Lucchini et al. 2005;
Markina et al. 2004; Mayer and Brisbin 2009; Nichols 1962)

Kraniofaci 81 nz2 modifikace jsou | asto poug
a domest i ko vRobneymét al.d2002:hKleisner andefa 2009; Wilkins,

Wrangham, and Tecumseh Fitch 20§ lzez m2 ni t studi e zabTvaj?2c?
strukturamil Har ber s et al . 2020; Mor i.mot o, De Le-

Celogivotn2asdtse dJrapm®ropev]i vRuje | ebku

hl edi ska velikost.i se zvDtguje pouze dol n?z
mnogstv2m funkc?2, kter ® mugNeauket &l.RGE@1)p Dol h2 ¢
|l elist oproti tomu pln2 m®&nND funkc2z a jej2z

(Anderson, Renaud, and Rayfield 2014; Daegling and McGraw 2007; Taylor. 2006)
Krani ometri cknSo hamhD $eSe2padech detekuj 2 geo
popul acemi (Ab#®diiaoefal. 20091 Doychev et al. 2012; Geisser and Reyer 2005;
Igbal et al. 2020; Papakosta et al. 2018; Randi, Apollonio, and Toso.19889)o r f ol ogi ¢c k ®
jednotploipwll@alt2 a podruhT pr as e t(RBriedérmanoO8h o | s ¢
Gallo Orsi et al. 1995; Stubbe et al. 1980)

Z8kl adn2mi znaky, kter® mohou poukazovat
napS2klad n&§rTst velikosti jedince a relatiyv
stejnhD jako u ost rrpokd2ecsh fveerl ¢éBriededtamnhl§8&2d i kc T
Zpol 8t kugeebnud&l mogn® na z8kladhD tvaru sl zn®
prasata vyskyt uf(PBilipthenkoel938shteo ndomhBhkd byl a v
na z8kladhD studie o transgr esitw@derberg @30y v ar i
N a z8kl adhb t Dchto poznat kT existuje mo g n C
krani omet r i @é&ythevrenl.f2018; Kendvcl999)

Osteometrick® znaky japonsklch divoklTch pra
gij 2c?mi na pe{Endoetll. 2002; krrdo, BsohmaouyaadcHayashi 1994)
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3.2.3. Jelena sikd&Cervus nippoh

Jelen sikaCervus nippohjevL es k ® republice nepTvodnz dr
(Lervenl and G&Gyagt plTvd@15)8 v Japonsku, Kor ej
L2nhD, +wanTlclajpravdhDpodobnD ve Vietnamu. Byl
20. stol etdtia sve swwdkstnwj e na Britsklch ost
Francie po z8padn? Ru s (BiedrzyckaNSolar® end Qkdrima 202y a v
McCullough, Takatsuki, and Kaji2009) J el enovi t 2n epjaltaSs?t Mjiis tiomrti rcokd
dr urhkkTo py t n 2 KSpearvaifidoGhawvn 2009)Jelen sikase@vr op s B®mk mNst al
zpohl edu introdukce (Biedrzyoka et &.2p1D; dMadevit etdar. 2009 m
P®rBsmpnaetal. 2009) Sypyomul aln2m n8§rTstem se zaSadil
snejvRtg2m negativn2m d@Galardb20iv) Vizaledenwkv elpk k mu k
poletn2m stavTm nar Tetsh riceé gdt (al? GzEcpmidciinl. st &a R ®
2009) Nemal Tm probl ®mem t ohok&?2 gpeTavhoudsn ens jj eeH ce r
evr op Sénusrelagh s ) d2ky | eem83z an® HBmbrrailnd iezkaocvi§ e
2012; Mcdevitt et al. 2009; Smith et al. 2014; Spear and Chown.2009)

Odontologick® parametry

Po narozen?2 m8 kolouch jelena siky vyvinu
maj2 u jelenovitlicaz®byobBeukédmnkei jejgngot &c
chrupu je 010/310. StejnhD jako u | dl8sma eavr c
ve | tvrt®m mNDs2cii0le3/n8l 188 .nTTrevharlulp cYapriunpl m§ 3
je0133/3133. \horn2sketvvyskytuj?2 gpil 8ky(,B8dyrs.l201l&)k o

Hmot nostn2 parametry
Zavlelen2 tohoto druhu do nepTvodn2ho st

prost Sed? zmBDni t j eho hmotnostn? parametry
pohybuje kolem 148 m, kohout koom 8a v rgkraROEg( hbenov @enkt a B¢
GSastnl 2015)

Pokud bychom se pod2vali na obl ast Bouzov
j el ena siky, pr TmDre8l1bmdthgstuul Bntoaéhd k.
prTmNru 39,1 kg a prITmNrng Kmdatbndkta .¢dlsi@dd T d
zdroje uv8dnj2z, ge gsamciank cleo Ui, 6v gi.| iKol o,ul
roku v§8gili 20, 94 kilget je8ginlcii 2@, & Dkag 2 | anh
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PrTmRrng8 hmotnost gpil 8kT byla 28,1 kg, jele
kg, ve tS8Sedhkigeteeh|8ySech letech 42,3 kg, d
45,1 kg. 8 I(Hus8&gi Wol5Q, anldgLochman 1986)

Hmotnost | erstvil narozenlch7kgolDoGSek] Aedp
and Mottl 1980; Uchida etal. 2001) Popul ace jelena siky v okre:
bez hlavy a bDhT) vykazuje prTmBDrnou hmotnos
4 letech 24 kg a |l aR starg?2 4bylh42t7kR Buk §k Emo
al. 1986)

KromhD tobdademekvezhodofejov®mu | ovu tak® veln

samce jelena siky s parog?2m. TNl esn8 hmotno
sl ogen2zm parog?2, jako t omu(LgndeteGastillejoseGascia,®h o |
and Gallego 2007) Hmot nost hlavy s parog2m |in2 3,4
t DI anodtimBlus 8k et al . 1986)

Je tak® dTtl ergo 2 ®? Ipomédodipihmotnost2 ¢gi v®ho
vyvrgen2 pro produlkRaj s& Tz prReagoswsn2 BmalsnedMi m§
hmotnost nevyvrgen®ho koloucha je 26,4 kg, Vv
66,2 % pTvo@dHas koenoalti 1986)

VpS2padh kol oWwyhtTk ud olcrh@tziroskt i o 28 %, vy
pTvodn2 hmotnosti. Hmot nost vyvrgen®ho tDNDI a
bez ohledu na pohl av?z, u lanz a jelenT 69 %
70,2 % hmotnost.i po Vvyvrgen?2, v | etn? sez-n
(Fel dhamer, Stauffer, and Chapman 1985; Hus 8§

28



3.24. Dan Nk e Danadank 1

V soul asnosti pbham&damyd akn Njke dervanow szk Th ej r 0z § 2
j el enovi t(Clapmamand Ghapman980; Sykes, Carden, and Harris 2011)

Odontol ogi ck® parametry
DanRk se rod?2, st ep0nziby, fedykfompse tnrezcm orle®@Ind T,

chrupemi 6 Sez&§kT, 2 gpil 8ky, kr8tce po narozen?
chrupu je 003/313. VI nm%moae jedihcéLachnian V7 § ukon]| e

Hmot nost samice je jedn?2vm izveRuz &k |handont2ncohs tf
pSed zimou a n§slednhD tak® nRirgera@n apdSekviph t 2 z i
1997)

Hmot nostn? parametry
Hmot nost daRkT vykazuje pohlavn? di mor fi

k opy t(JartndnT983; Loison et al. 1999; Weckerly 1998)Gi v8 hmot nost dosp
se pohybuje od 40 kg do 94 KBothma 2014) Hmot nost daRkT kr menT
krmivem o d8vce 500 g krmival/jedinec/ den S
nedokrmovanich daRk T(Vélpelli, Vatussp, and Piasenkeod0e2m 45 Kk g

Sl ogen? masa
ZvhNSina se vyznal uj e c e(Hdfruan Sd Wiklund®@®;z i t i v n

Morgante et al . 200 3; Pol ak, Raj.arlLz eanjdi &a2gs
zvol nhN igi f acthenN c h(dolfraan nd Wiklung 2086a Ramanzin et al.
2016) Kval i tpr ajvaetnellcnhl tudl zvNSe ve farmovlich

(Morgante et al. 2003; Vpekllietal. 2002) z p T s o b €Jago,fHarcodrtyand/Matthews
1997; Pollard et al. 2002) v y v r gad o um §viulteyret al. 1996)

Z hlediska kvality masa je u vdDtginy druh
ni gg2 (Hefiman32008 Onyango, lzumimoto, and Kutimaa 199a s o v Dt gi n o
obsahuje 7/5 % vody, 18 2 % b,2B% tukujth , 5 % mi ner 81,0068 ch | 8§t
extraktivn2kchl §iteadlus akalt,iT7c % extraktivn2ch d
pogadovan® chult2iol iMEs alosFaDébmahj e spot Sebite
jej?2 specifi mk® adheanHoffnipn apiSKikiumdi2008) Vys okl obsa
b2 | kawv it ra (Ruramds, Triumf, and Egelandsdal 2010; Sampels, Wiklund, and Pickova
2006)a n2zkdi bppdrahhgenf osf o(Mergantaet al. 2aD3; Ralak étal® h o
2008| i n2 zv NS patravincait r akt i vn?
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33. Metody zjigSovgn2 morfologicklch v

Pro % ely kraniometrickich mnRSen2 byly a

pS2stroje, jako jsou kraniometry, ¥hlomRDry a
MNSi diz€kdadw dRNI 2 na dotykov§, posuvn§, Kkoor
dal g2. Line8§8rn2 r ozmNrKyablszoel udtin2inm mm2ar §nS 2jns@ ua

obvody a obl ouky, Yohl'y a objyemB.zeRéIlcdt izvena zr
pomnDr u ur(CramohTaubadeh 20A8)

331.Posuvng mhNS2tka
Posuvn® mhNSmM&en2slvadg8l &knosti mezi dvhDma

azlvg&no jako ZAgupvloeSreanfo. pMI¥S2otuk Gamicpio spueswnm@ ||
ach8§8z2memmegBdpBemd palc

5

5

Po pol &8tc2ch kraniometrie, kdy byla mhnSe
Siglo digitg8ln2 posuvn® mhRS2t kpaSsnPamko mH&eh
SedmRtT v rozsahu 0,1 mm ag 1,0 m. Nej |l ast I
e samotn®ho posuvn®ho mNSskBanwn, dkgi k& n®mo
Si poj eno o h(€dble AnthRithard2014)e m

©T T

N

©

MNRSen2 pomoc?2 digit&ln2ch kaliperT je je
zakoSemeBncyapPicB pomoc?2 byla vyhodnocovg&na k
arteriogramy), Sada odont ol ogi(Grdef, t987; Ratkin a me t r
and Zion, 1992; Uehata et al., 1993)

3322 Morfometrie a geometrick8 morfometr

Dal g2 vivoj krani ome tmorfomeriac hp onzfdSEjni2 gsenoMbe

morfometrii.

Morfometrie je definov8na s&a&logsmiudpreom@m:
(Bookstein 1991; Dryden and Mardia 1998) Tradi| n?2 mor fometrie
zvyugit2 line8§rn2ho mNSgaSka, alceom®t! kiagc k il m
charakterizovg8§na jako nelinefireanitbadoifBaabld , t ed
Mcnulty, and Rohlf 2012)d 2 k y  tlogoinje gdhadndutvar organismu:Morfometrie” se
poug2vs§ pro oznalen? Sady oborT, kter® studu,
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je studovs&n poembhdTsveSadmiuc nebo tSech rozn
(landmarksjsou s peci fi ck® body na organismu, kter®
j] sou homol ogn?2; zat2mco obr ys o (B@ksteio,d>yeenn e s d? |
and Arbor 1993)

PS2m§ i nepS2m§ porovng&n2 mezi tragdil n?
nNDkolikr&8t vihody a pokrokovl pS2stup. PSi s
l epg?2 kvantifikaci a Vi (Maderbacherat@li 20080 z d2 |1 T mez

Pol §tky geometrick® mopSktbmewr 8@ jae ®ho dred
dobRD se zalala tato oblast rozwyjcétl Tan wk §D4 |
(Bookstein 1991; Rohlfand Marcus 1992)p o | 8t ku met oda vykazoval a

kter§&8 se mnoho autorT snagila vySegRohlf zaved
1998)
Met oda anallzy obrysu
Met ody obrysT bylymopfom&mri g&dméatemie® kscka mie
poug2vat . Zat2mco ohraniluj2c?2 hranu strukt.

napS2| vzorky, body shrom&§gdhNn® pro odbDr vz
PouandvpS2stup spol2v§ v difgittoavl§in2Za dio difo dnRt peo
(obvykl e nNj akou f or mou Fourierovy anal Tzy
koeficientT funkc2 jako tvarovich promRDnnlct
v2acerozmDrn®m prostoru Ptarmamedr dgahnhizemus aasv i
obrysy. Protoge tento pS2stup byl omezen na
jako je pougit2z zmBDn “%hlu telen v kagd®m bod
pod®l obrysu jakon?pols| bypalost Vgaompy ex yto
visledek, probl ®mem vgak bylo, ¢ge statistick
rTzn® statistick® visledky a neexistovala §
umognila zvolp(Rohf1oes) | epg2 pS2stu
Meloda anallzy orientaln2ch bodT (Il andt
Metodaa n a | Alzayn d maer ksall she manag&dlov8&8n2 dvourozn
trojrozmRrnlich souSadnic biologicky definova
souSadnic jako promRpnmndcbagedysedysasSinevhodjngy
polohy, orientacea 0 z mNr u da.n @Mrootod jrakks2u bTt pSed anal’

mat emati cky odstranhDna netvarov8 variabilit
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promRnnich stan®u at Mareo vi® pprooung®ntn ke stati st

vytvoSit grafick® zn§8zornhDn2 tvaru.

Met ody superpozice odstraRuj? netvarovou
bodT jejich pSekrTvgn2zm podle url|lit®®eo opti
(Booksteinovy tvarov® souSadnice) je obzvl §¢g
z8klad pro vel kaul Vdjsea tBeoworkisda et mav]T na kon
Procrust @va kdrh&lilgzuar ace oriental nérch? dlo dITt wermr
pro parametry translace a rotace. Procams&uje abyd o g v & plos|ttSimtvan? kt er T
je pSed superpozic?2 neocenitelnT. Pokud | e
nNDkoli k m8l o orientalntohvbodTge Maei Bbvizuwnl
r e z i smodekiRohlf#t al. 1990)

3.3.3. 3D scanney
Novou cestou pro zjigSovgn2 vige zm2nBhnl

zalogen® na di gpiotsdleidnad cih wilejtredethru®olg [vol vko j it
digitalizace objektT, k t ench®olopii@Counts, Averett, and v y u § 2
Garstki 2016; Haukaas and Hodgetts 2016; Porter, Roussel, and Soressi 20A§@) o | 8t ku b
fotogrammetrie poug2vs&&na pSev§gnhD pro obl ast
geomorfologick® a@BWfew, | Buiklalr,t ognafiEdo 20
Verhoeven et al. 2012; Yamafune, fes, and Castro 2017) D2 ky rycBD ®mu v
zobrazovac? technologie je geomeitoiakd&heenolrd @
t ® m@ouby et al. 2013; Evin et al. 2013; Newton et al. 2014; Pagnoux et al. 2015; Ros et al.
2014)

Aut omati zovang§ liintoelrjpenket®emm ev sslchE@lyw &) & jDmu
fotogrammetrii, d§l kov®m pmTzlbmuMbdeain? ( DPZ
tvarT, zn8m® tak® jakenzmBnadzboVvVedobkyzdBlrapes
aplikac2ch. BRgn® meteoldyD vihRudisnB@Bpas kptoj 3pdb
v y t v @3rekoristrukcgAnbarjafari et al. 207; Moeslund and Granum 2001; Tong et al.

2012; Zhang, Xiong,and Wu2013Ds kenov 8§n2 v2ce obaetkazm p&dém
j e omezeno manu8l n?2 pracd8ouWi sePhd? vigetledeky
neust8le zdokembhaopga, pbgbsaatafDozm2rnhNna v ob
poznamepakud gen§ objekt virazhbddumpesedmatgst Ro vp

fotogrammetrick® techniky.
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TNl esn® rozmNry | ze mMxSe tj er Tz2nsTkmait ofpuT] snofb yp
ng§strokdf)ipep$. a s (Seferokweisat 200%) medta yaut omat i ck
3D skener T, kury| peg 22 srkoaghihgthy 8 Aan2 c Mby byl a z
srovnatel nost i opakovatelnost, j s a@efinicemN Sen?
mNSic2ch pol oh a t NIS@andJ088H 2049; IS@ and 250RG1E)h bod T

Al koli je manu8ln2 mhRSenpr &V amnd mn asltwmjna,ar (
mNSili a 3D skenery dosahuj?2 $eovbattallDn® ep§é
s k e nKoepke et al. 2017; Kouchi and Mochimarul20Loper et al. 2015) Dwal k§é d o u
poug2vsg&n2 3D skener T opyrcohtlio s ¢ espagxBeeantdnandmNSi |
Gonz &8l elzkasa2wWtlobmat i ¢c k @heo | saksevrdkwpw oruz esnak um@|l nN v
v pr TpniDr umAlnkud lyi prvn2 komerplShi%gl9D.t Deesn® &R
(Daanen and Haar 2013) e d okg leg i ch bRNgn®mu zal veghddvdbyr
zag k o lae mid lperrsion 8§11 @ ors ¢ p@O@wied $HoneyR006Ys ou| asnost i
jetechnol ogie skenovgn2 vyspRI & a jenaVRanrnae
ugivatelsky pS2vnDtivsg a nevy(adBogaetall 20660 nal ou
Hasler et al. 2009; Zhang et al. 2017)

Existuj2 tSi bNngnN poug2van® technel ogi e
pasivn2 stereoskopiukhk@rovam®Pnzs v QRth@oF( FSL) a s
vyug2vsg8 sn2mky z v2ce pohledT k riaguacgsld r uk ci
and Chen 2019)s el h§vg v pS2padhN n2zk® nebo ¢§g&8§dn®
prom2t8&n2m zn8§mich svRtelnlTch vzorT, cog zm?2
tNDla rekonstruuje z d{Cerig@olia P20 kpurdo madtea no® hSoL , s\
proj méddyatret ody zal ogen® na | aser u. PSi ToF s«
a 3D povrch tNDla jasassks§mop S oraumBhrsards m Nt | a
andEvangelidis 2016)

Proces sn2m§n? a digitalizace objektu se
pSesnost snpmBut?tdbbjeBviusz na jeho velikost.i
objekt T se j edn §Singh 2044 vyAbDktyerdicennTp$Mpawech,
kompli kovanl plsesbjPenkit Tiap a2 ks n 2vrKaBszbwski§ n o
Sitnik, and Bunsch 2012) PSesnost skeneru ] e ovlivnDna
sman®ho obj ekt u, barvou a povrchem objektu,
objektu. Chyba, kter8 pSi digitalizaci objek
chyba mnRSen2, kterou | ze snigovat pdom®dHc2 m
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vznikaj2c2z wvDtginou d2ky vl(avsutknaojsi tneonv i o vertc ha
Protoge 3D digitalizace jje wn2dm&maoljekidpoabkls sg 8
rTzn® %l el vy, takge pomDr velikosti objektu
o d | i(Kpradzewski et al. 2012; Papadopou@r$anos and Schmitt 1997) Pr o bud o u «
pougit2 je tSeba aby 3D s kednaonves ne teddsykry® m v &
dosahen{Ynnermanetal. 2016 vz 8j emnBhD sd2l|l et z2skan8 data
t ak dal ¢ {Hassqttand LepiBaie2016)

3.3.4. CT scanney

Hi storickl vivoj

Po|l| §tek lasiivope® othamogr afie mTgentd. ledat ov a
mi nul ®ha &Q .ol ledt2ecHl 2¥Wn 2 sk @on le dm?aegnn|ent 2i cnke8t or deczuo
( MRI1 ) . Od vyn§8lezu magnetick® p&erdpakté&€dal 8
postupnh pSextoane Stelstt opgeg2dwoPosud nejpoudg? v
na radiologicklich oddRlen2ch stgle CT. v U
pol2tal ov§ axi §lW2paloertong?r atf d rmo o(rCaAfTi)e se VvyvVi
zobrazovac? nmetk®d u puy vePB. mBybdou, kter8 neir
z2skal av nsint2Skkuy b {Kdlenle®20b1; Sed¥dm 2018)f i ci §l n2 o0ozn§
pol 2tal ov® t oronel@tlAnibrose amd Slougsfiet 1973; Hounsfield 19%8)
posl edn?2 dobhD se olf§j eanftopamédmfan®g, tfeathen
pal eont ol o(§eerark 18y yuilkge t #vg§n2 cel ®ho tNla | ze
gene
zobrazit. Nov® d§venpo®i hp)] tkametodu jako ob

race CT syst®mT, vletnhD multidetektorovl

nedestruktivn? testovsgn? materi 81 T a trojr
| ®k a Ss k ®KatenderRl)ly i t 2

Typy CT

CT syst®my | ze v z§siddmher§am®n (BINAC)edhakrolET, o3 ys k L
mi kro CT a nano CT. Kl asi fikace CT syst®mT
rozsahu mhDSemidka a Ma&lriok cCSTt isyst ®my a mikro @Tou § 2 v a
syst®my pro mal ® r ozBeku yi kmPRSeT chzeobjek§ Anc
rentgenovich trubic s +#®! TO0m) o haniuwnm2esnt NN mr ooz

ohniska. T2mto zpTsobem se dos8hne oflljeg2 ho ¢
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omezeno mimo jin® velikost? orameohsiskem (. Zdr oj «

ohni skov® body meng2 nedg 1 ©Geelam088 u pr o sken

RozdnRI| en? CT dl e konstrukce

Historicky vznikop NtTizadeneraeCT. Jej i ch kl asifi kace sc¢

] sou renubenev® ©Wetektory konstruovsgny, t ak
pacienta.

CT syst®my prvn?2 generace se vyznaluj?2 | e
svazek) smhRDSuj2c?2m pSes objekt a jedashm det
V rovinhD snZzm§8n?2.,. Tento proces se opakuje p
konstrukce je jednoduchost, dobrT odstup pol

parametrT skenovg§n2 (nap$S. rdzlsieg@na ok ®& arktgrl
veli kostNevbbjpdbuT je de |(Rohr 2018; tHaunskekd d97VB)CTE n 2
syst®my druh® generace poug?2vaj? stejnou ge
Rozd2l spol2v8 v tom, @¢ge t ugzkkoevm as vjaezdeekn jdee tne
detektory, aby byl o mogn® z2skat S®r i i zob
odpov2daj 2 c?2 mu z k(@Ué&uachinihathpoahdyYarsakae2018)V S8 § st ®my
t Set?2 generace obvykle vyug2kaijp| eodu2ae ernd tmg |
shromagNovanTm soustavou detektorT bRhem ka
generace jsou obvykle rychleyg2deemap¥ syt @mg?
sn2zmal T v d e (Fledchmam and ®oas 201d ;| Kalender 2011; Prokop 2Q3)
syst®my | tvrt® generace rovnhDg ppeswE?twwe] 2s kd Su
z pevn®ho prstence s nhRkolika detektory a ] ¢
svazku)kt erT rotuje kolem skenovram®hS poddljtek.t ude
Tyto skenery jsou n&§chy(Geerfin 3I8)F sy D@my | p&n @r
generace se od pSedchoz2ch syst®mT |lig2 tz2nm
poug2vs§ kruhov® pole zdrojT rentgenov®ho z§S
Zdroje se prom2taj? na, tzak@ayweoud® fzldu orj es aen
z8§Sen? se zobobjekwwdowledknND,ob¢gedn poskytuje proj
svazek paprskddrojeyeh§adkj sshzr odn8oyudrlnzamsr@riiceh p |
trojr oz mDr (Kakhder 2@lb)j] e k t u
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MDCT

Mul tidetektorov® CT (MDCT) ne bjoi gt ake®l nhiel 2 kS
modal itou na poli radi ol ogie v medic2ni, k d
algoritmu u vybr an l(Ferdaepaf 2002MDTCT] g keo z$BtsD ejcre2m
generace CT pS2strojT, kdy je naprot.i rotuj?
rotuj 2, zat?mco se stTl S gopbavice @elix)-ezmoh@ o hy b u
heli k8§l n2/v2ceSad® (mu®t ( MEeEFEdea). 2000MPATjsowu | t i de
definovg&ny dle vivojov®ho stupnh a dR0® tech
(Prokop 2003).

Ve veterin8rn2 praxi bilvaj?2 zS2dkakdy Se
Y| e I(Maniis and Baines 2007) NRDkt er ® vizkumy ukazuj2 na p
%l el Tm anatomie pro veterin8rnz YWl ely. Obdol
radi ol ogie, a to veterin8rn2 | i eQTpwe NMRnent 8|
(Mantis and Baines 2007; Watson and Heng 2017)Ta k Ska sporadi cky | ze
vel k8 hospod8&§Ssk§ zv2Sata | i v zoope?lroagi2i .0 Moe
mal ou znal ost zobrazovac2ch | imitT pro mode
parametr T a (Hpgagoet a.R@6)T PCdzkoum8na |jsou vDtgir
zv?2Sat a, kter8 se |jev? jako vhodnTm subj ekt
obj emov ® pldndi ¢gCemisos arid Sahwar2008) Za m®n N obvykl ou a
povagbovBrazn? | i termi ngl n?2 balistika, ve Kk

optimali zaci pr ot okol T avper(blagdManteiga etial. 2014 g me nt T
rgmci optimalizace a srovn8n2 dents8ln2ch pr«
mNSen?2, stejnhD jako podrobnhj g? s taoaraf op P i1

(Esmans, Soukup, and Schwarz 2014)
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4. Metodika

Metodika je re ddddn a z Stkelmaadtld ckTch okruhT, kter® byl
zpracovs8§ny. Prvn2 | 8st je vhDnov8na klasick®
obecn®ho a ppachd zdjdiemdki®hmj e Vysol 2nagr 8Breuh
j e zamhRSena na Vvyhodnocen? hmot noszsdblasti c h p a
z8padn2ch Lech a vyhodnocen? hmotnostzae2ch peé
st Sedn2ch Lech. TSet2, temati c3DyzobmddDhen§h |

technol ogi 2 pro Y ely &kraniometricklch mnSe

mNSi | sk®meeodddmi smoder n2 mi . Z8roveR je zd

aplikace jednotlivich metod a vyKkanidmewicena | e

41. Kraniometrick8 variabilita kmajince o
Vysolina

411. Charakteristika z8) mov®ho Yazem?2 Kkr a
Kr aj Vysolina zauj?2m8 v r 8mci Lesk® repu

zalidnnNn2 | e 7Celkowboylohsbt €719 6e takv adin 29,8 % lesy (202,7
ha),h | adv®éoujessmr k (73,2 %), d&§le borovice (10,9
Z listnatlTch dSevin je nejv2ce zastoupen buk
Pod2lhl il nanT se viraznhD zvyguje s nadmoSskol
se vyskytuje pSedevg2m v nigg2ch poloh&8ch nc¢
m2rn®m podnebn®m p8&su, pr-gmNEng poTimPe k epdilot
pohybuje od 500 mm do 800 mm. V. tomto kraji
di vokTch pr as a0118l06s SkhubsrTa,| # oz e N Qréce 209011195d | ov \
kusT.
,4.1.2.SbDr dat )

VpS2padhD srnce obecn®ho bmandbulzaniSe na ml &N«
Lelisti poch8zelyr@dcjepiBeldnbbbiueivdklesu honi t |
GNS8r n ad ceR&nzlasvhoniegme z | roky 2007 ag 2012. Lel
standartn?inhedp Bdolbeymh a yoddodliegntal noad olde bnkad byt ¢
uvaSena. Po wuvaSen2 %byplear ok & Idiekrs g\degy BlRduleinsaat 1
doprovg8zena %dajem o cel kov @Gg)hdatolovo@aw $34 pa@ldi n
ml §Nat talC®| k®dVIBadx@mls2i (M) amyllaa dmMSenady
kaudg&l n2huhl ekt ajlel zati po rosdblaBlilmeAk oGlenaj S
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SedA8klpSesnost?2 na 0,1 mm. VRk zv2Sat byl o

opot Seben2 chrupu.

VpS2padhD prasete di vok®ho Imgndioulj 2zrD%edo va
vdDku od 1 do LUlle&l insfksiz chylvyDkposkyt 8mty grajek
vikupu lelise2 zheDS@®nzmNBa selbBtlay az adzonsapnevnas
Ydaje o hmotnosti jedinoekg( po vyvrgen?2, bez hlavy a bDhT),
a k o n tonit@a(celkem 50 honiteb) Dopl RkovRD byl a zaznamen§guv &

premol §ru Plakzaap®hpade®ezubn2 anom§lie.

Lel iyiytmiDSkproymoc2 di git 8l n2 h@3m0DS2 Pi8a dKikme
mNSen2m byla prov@&hbsbdyohpabivedane avhkagdt, a
pSesnost VikskddBT.hodnota mNRSen2 pro jednot
aritmeticlhdu pmPEBB.0s ud amlBES emnl3r cosbucverm®h se mNS2 t
pohybovala mezi0,0&ma O, 04 mm, v z8vislosti na veliko
zmNSerko ahbometricklmear z&ddiggEatd etfal. 2002)Jeden z
mNSemplacmmetlr skl on dol n2 |Padmetsbtyil yv n8XSe§nkyo vnea
straniD d(oObnr2§ z eekd i1s)t.i

Popis panicm®idkd pSedn? isieskti pars

nejpSednBhj g2 mu bodQi dc®dbktlau mSendndi bul
| §sti pars incisive po neAHpSednnj g2
iAborwll @Ra v eramusiko@d onl2nh2o | §sti tubero
musculi mandibulare po vrchol caput mandibul@#iRi or § | n 2

vigka veramusuk@ldoimé | §sti tuberosi st

mandibulare po vrchol processus coronoideM#dR7 st Se d n 2

vi gka v eramusuko@$ mé dm2 | §sti tuberosis

mandibulare po vrchol incisura mandibulae. LPiLRo z mDr

prosor u mezi Pla a Pir 42mhr8 pnaathanu
mezi Pla a P1 (-§Frgkg& dormnha)eHMEt
interalveolare m1 HG- VT gka doln2 Jelisti od

symphysis mandibulae k vrcholu margo interalveolaris ¢ ® | k a

symphysis madibulae LR- g2 Ska doln2 | elisti m
mandibulae a angulus mandibulae 862 Ska arcus al veol
pars incisiva od hranice jugum alveolarei3LBM e j men g2 ¢g2 Sk a
doln2 | eddSka ®B®LIPn2 |elisti me z i hr
a | at er §lcaputhroandibuteelBML i ¢ 2 Sdamut
mandibulae BM g2 Qllod n2 | el i st od septum i

mLTMi t | ousjeStktaa i nteral veoHaire dol n?

vzd§l mapbst st Sedem arcus alveol ari s

Obr §ziekkr alni o nparametrypak ® podi ogkou
l el i st prasete divok®ho
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Vgdy byl st arcoevesnt ek mj eedizkumn2kem na z8kI
vyt vK®eES&em (Vxthd2)dem k tomu, ¢ge nen2 mogn®
vivoje chiyupw,Sebkyd tyel@koo vi @ oghade N Ktabelkeal). Velikpst

lesm 2 ¢ h, zemNRdNI skTchbyda vageyt s lap ladanlk c h YaC
| okalhiong ¢W/8zcehmNd NI sk® pTdy se roz{H00hapd0@al y ka-
1000hsa nad 1 000 ha. Pro |l esn?2 pozemky byly v
200600 ha (97 jed{(96T)edi maf) 50PRI daha | esa b\
vgech | esn2ch pozemkT, nejedniMtopaskboveph®lze
byla zjigSovg8na ze statisticklch wdajT o kag

VNDkovsg8 keMRDs2c ¢

1 0-3

2 4-6

3 7-8

4 9-10
5 11-12
6 1314
7 1516

Tabulkali Rozd RNl en2 jedincT do vRkovich kategori?
413. Anal T za dat

Pdaje byly vyj&8§dSeny jako pr Tmnr N standar

statisticky anal yn®v @aWNYVRAomovd zjnadmosmNDm o0z d?

byl a stanovena pomoc? Duncanova testu v2cen

Vgechny vipolty byly provedeny v programu St
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42. Hmot nostn2 parametrg hmoenastsnikypaq
a kvalita masa daRka evropsk®ho ve

421.Charakteristi kKo rzs$t anotvi@ivokrosayge Re k a
Mi kroregion Konstantinol 8zeRsko je um2stHT

tuto obl alsltenietoltosldpe zor@h 206m?, do severn2?2 | §sti

Krugnohor sko. dpahyhgeod308 600 mmkanej vygg2 m bodem
horaObl ast spad§8 idtohommezibBh W%p §s 0 ® pTdy. PomDr
| i 32%( pSevadgacjed kKBM® rozl ohy, \o@Zerdka Prinerc hy z ¢
and V§8lov®&a2®22m2 se vydRyteje&pSsvBbhnhND mufB
danl 2. JKS jelena siky kwe wIiyttei 4l alj enijtsou p$
(ORPP zEZ&®p ®RPNT Sany, 7.12.2022, %stn2 sdRlenz).

Obec Mokrovradlkr see nRE%hErzam,v vS2ci.o dmdr noadv
chov Mokrovanwpdsme Ss & ®h §iim§ c @ r 3[6nI) r nolfastitjee7 Bl ot a
ACsrol nzm Yhrnem sr8gek 623 mm. Rozl oha farm
plochy a 8 hazZ9®KSlewdmn Ns tohd & ndcanral 2z eR oAfDIDR kkauesHTt. |
je pro pSikrmovg&n2 zvhDSe um2stPRDn centr8ln2z Kk
obdob? j sou pod8vs8§ny suplementy ve formhD m
mani pul ace se st8&8dem | e preakitnisktoav S8orvo8 nR o nfti axki

slougdchyku zv2Sat. FarmhSewei mnphPFema j2menn @V

buk, dub, javor, oSech a hrugku. Pro pS2pady
4.2.2. S b Dat
Hmot nostn2 pakyametry jelena si

K z2sk8n2 YWdaj T o hmotnos.tPirvimgl yj ep oKUEGRINt ykh
200K5001P se z8vhDsnou v8&hou s maxi m8l n2z v§ggi
v8ha byla pougita k J&gerd? poe lull ohv ewnl2dvaetnfi§csh ¢
a vyvrgenz2, Pro zjigthDn2 hmotnost. hl avy, i n

v 8§ IDahongyingACA 0 s maxi m8l n2 v8givost2 4Q kg a s

ZvnitSn2ch org8&8nT byly nej | aeiingjHinotnpsd g k o z e
srdce byla zaznamen8vs8§na bez osrdeln2ku a ve
Pl 2ce byly v8geny bez prTgdegnivealeaaj pcou.ob
soul asn,Slkei naulbyl a .z \CeYkwd Shmat naktu zvhDSe
byl a uwl|8dthmm hl avy a konletin, peufel seuztnah
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Hmotnostpov yvr §en2 byl a uv8dRhRDna v]etnhD hlavy a Kk
uvs§dWnraoZzhddi n po bl avegna, dbhesz §1 nrX2hp aldSiB t 2
hmotnosti konletinvjgechdi¢ditg§lanklcmd elnSstt2swo u| 3
Hmotnost hlavyy e uv 8dDna i u jedincT, u kterTch by
jazyka a po@rbbegd n2Ihtov iBlvkge®ubyl a vyvr gena i hneod
zavhDgenAc lzial lobddy zgB8gehwn.

VNDk zvNSe byl posuzovg&n podle stupnh tNnle
a opot Seben?2 zub akol@uehp & bryol kaug pvolkkudy e A ml ad ® |j
lanDdo 2 | et vDku a dosphRDI ® jedince.
Hmot nostn2 parametry a slogen?2 masa daRka evrops

Pro hodnocen?2 vlastnost?2 jatelnD upravenl
samcT, 50f & newdviddva)nT ch daRkDkw DdrImRohk@mzv p
por 8§8gky. Por§8§gka byla provedena odstSelem d
Zv2Sata byla 30 minut po por§8§gce vyvrdgena, |
nohyvchl ad2c? m2stnosti PACdobu 24 hodin pSi t

Hmotnost jatelnhD upraven®ho tRla byla mnS

Jedl ® a nejedl ® vnitSnost.i se v8gily oddnl
Procentu8l n2 pod?2| jatel nD upraven®honnNDt NI a
upraven®ho tRDla za tepla a hmotnosti vykrven

polovinu a prav8§ strana kagd®ho z nich byl a
kr k. Kagdg§ | 8st t Dla byl a hzw8&deSnceh nva BR&AD oAr
24hodinov®m <chl azen? pSi tepl ot rbuscu€ byl
longissimus lumborum et thorac{MLLT), musculus semimembranos(iS) a musculus

serratus ventrali§ MSV) za %l el em chemi cks® aannoavlielnz yz rOd:
hmotnosti vzorku pSed a po vysugen2 moSskIlm
stanoven2m po extrakSioxhl ext pakmbofPun8pRRBRI 848
(petrol ether). Obsah b2l kovidalhleowead omjetno dhcau
pSeveden na (hrubT) obsah b2l kovin po vyn§so
stanoven sp8len2m vzorku pSi teploth 550 A C
anal Tzu mastnTch Kkys elirppostmogdm MLnirTa zoedne bar 8snk | 2a4
80 AC.
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Met hyl estery mastnich kyselin byly stano\
provedena za katalytick®ho Y inku hydroxi du
metylesterT do heptany. bykgl adear®Rom8nhylpd am
detektorem (FID) za pougit?2 dhRDlen®ho regi mu

Famewax se stacion8rn2 f8z2 z polyethylengly

Helium bylo jako nosnl plyn pSi Kla:dst ant n
Vrcholy byly identifikov8ny pomoc?2 Clarity °!
standardT Food I ndustry FAME Mi x.

423. Anal lza dat
Vegker ® w“Wdaje byly zaznamen8ny do MS Ex.

korelaln2 anallzypomotcér rioyglramur Svadeéersd i ca 1
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4.3. Aplkace3Dzobrazovac2ch technol ogi 2 pr
mNSen?

4.3.1. Vzorky
Jako vzorky byly pougtedydaod Vv aohjekt®®NVp gwn ®2 whr u h

pS2padhN se jednal podobPedobdeéchiel objfektpraset
| el i st2. Z8kIl adn? tcohnatroa kptSe23Dasdt @ rkeaoeur, Tu kk§t ee rn§2 zskel
objektu bez pS21ig svhRDtlTch, tmadrch®mip Pz Ta
byl vylek&n | @bjky s amc ep asrrorigctem!| & le enc n3®h ol esb e k .
reprezentuj e vsylsookiltn)jkgo?n torbajsetketm sa r Tz n T mi t Vi
CT se jedn§8 v obou pS2padadcShvzeonkoist B | ¢ kt§.R,

432. MNDSi c2?2 metody

4.3.2.1. 3D scanner
Jednp® gt roj T poug BDscamepATOS (Adwaaced Topomelrig |

Sensor) Compact Scan 12M Essenti al Lien®. Jed
stereo CCD kameramirso z | i §en2? m 12Mpx a fBcédlsas®immApocj & |
certifikovsg8§n pro met eblleogp ¥OBNDOWEF4 sparst c2.

je um2stNDno na polohovatel n®m stoj anu, kterl
PSi sn2m8n¥el Vkblséde mbl avoleny kaferyosbl] Sei kct2Tm boybl j ye me
300mm. ZaS2zen2? je vybaveno modrTm sviRDtl em, d
na svDteln® podm2nky. Skener vyug2vsg§ metody

|l aseru prom2t8ny pSeusr® npar uzh§k, | akdtPe rt® asreu doebf]
vyug2vsg postupu triangulace. Aby byl o dosage
z rTznTch %h!lT. Syst®m ATOS s8&m pSevede tyt
syst®mu. VIislednmmSesno?ubjoe e 8DosabauvSaddTlc,e bodT,
obrysov® linie nebo vistupn2 protokoly kval.
do syst®mu pro Reverse Engineer i3DQADmMkdeler ® | s
Software GOM uljnes pveychto dunneat § R a porovnat soubo
CAD.

PSed zal §tkem zah $§teR visroTenmil& zn2®nk | ase 32 m
syst®m je tSeba p§wivilded tniD rkalli dtr oo sita gvesrm 2 m§
pS2padPt bygj] b&SPi braotoPombex2zaeridénkovan®ho k
url en®ho prmon Mbjgemm®m3 @ ovozu je tSeba nastayv
kamer |, vzd8l enost sn2male od objektu, tepl o
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podlogce je nastavovgna vgdy pSi kaljiehrraci
kontrole. SkenerrjogmesdRAEA]l Optam@Vvat veplot:
kolem2 0 ,MCagem pS2padh byl pS2sCOpji mEdaincbvadEn

snzmale od objektu je 60 cm.

VpS2padhD obou dodluellTi sotbip @k olJebrk yboyd y pougdgit
body o velikosti 1,5 mm. Na | elkiagjtd ® Ity amnm? d

dva, jeden do oblastboramen menatlad r u h T d angutusnhaadibilaie

Um2stDmPna2eh ebedT byl o zvoleno po nasn?2msé
kterTm bylo mogn® url]it vhodnou pozici tak,

pozic2ch objeeknouhla uslkoegni etn ®& rpoo Isonzzem§&nz2 v

VpS2padh | ehebdsmnbyl g referenln2 body u
pozice bylavolenag 8§ vi sl osti na |l enitosti parog2. Dva
parohui jedenvd ol n2 &dojneéddmswi, jeden bod byl uma?2 s
stgn ® um?2 st Nn?2 byl o zWelfemrenpnd bbdy phybhy.r
rovnomRDrnhD na Ombtjoelknt® bpyddIpoogtc®e .um2 st NDn na aut
do Az8&kl adpSadpd lloehlyifis,t iv bol n2 pé$hpaddnar pcav
pohled na nosp$%2patielobokosbjekt®T bylo nast a
pBi60A otolen?2 podlogky. PSed zah8jen2zm sn2m
referem n2 ch bodT.

Mandibula byla vzhledem iR SenT m par ametr Tjme sm® mgmlao zpe
Lebkaspar og2 m byllal evnzihtloesdteim okbj ekt u skenovg8na v
kvysok®mu kontrastu | ebky a parog2tibyéflpexn

vristvy na b8zi kS2dy. Tento n8§stSik umogRuj
pSesnNj g2 sn2m&§n2. D2ky pougit?2 automatick®
objektT srovnatelnT. V prTbNRNKBu kokhemoV &n 2k ajl ¢

transformace, relativn2ho pohyp82 madigiolnkdy v
skenov §rhgokparsp®? en2 mNSi5cr el es@miln2vehu diotdd
objektu.Byloz aznamen8no r ozl i ken?2naswee nlotveSrn®m Phoy Is pa
s®hyladpr ovedena polygoni zace nlayl odtjaerkda redxnp?o rXrc

Vi stupembyldri2gm8m2d i zovanl mesh objekt.

l nspekce objektu byl a prov8§dhDna prost Sec

Prim8dfmnkc?2 softwaru je editace polygon8l n?2
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zal epen? otvorT polygons8l n2 s2tnN pomoc? i nt
zahugthNDn2 polygon8l n2 s2thND a regujlaa izalcegdan
na vyligthNDn2 objektu ooko§RodopPepmadn2 MASE oh
byl o provedeno 0S2znut?2 parohT od |l ebky, byl
na kter® paro@S2pasd®&d§g hpselImg2e ts22 tWo Ibyygloyn me zer
aby nenarugovaly pSirozenl tvar nIBSsetni2 .o bgbej ket

byl nasn?2m8m tak, aby maxi m8|l nfm.veli kost nen
Veliliny mhRSen® na objedwtiu|l byEm mPSeerhm
standardn2ch metod a dopl nhRDny Zo§ kvlealdinl2i nkyr amll &
parametrybyly zvoleny vzhledem p Sedchoz?2 zkugenosti pSi zji
par amet r T pdroa snet el edliivso&i®h op opaBayebtyt yK \t de8 2@v 1) § 2
studi. vykazovaly signifikant n®monanaod2dl2y |ma:

(Obrsgzek 2).

Obr 8§z &k adi o maranreinmR ®e Pp® na mandi bul e

Popis pd€iad®ltkral:od p Sedinke |pSostniejppadesd nifhjcgzs bwidg lpa od@lssu s| eloingdtyil aogd s
symphysis mandibulae k vrcholu margo interalveclda®®M-nej men g2 §2 Skag2d®Kdan2ddlerd? sltdl iBLPi mezi hr
medi 8§l n2ho a | at edbgderBMlig2S&aducaaput mmadi bul ae

4.3.2.2. CT scanner

Jako druhlT pS2stroj byl pougit vipoletn?2
Power. Jedn8 se o multidetektor omd jtedowratf §|
nab2r§ 16 vrstePSsnhmam®ledl epgekt daktoru st
ot 8l ku za 0,5 s a nejmeng? tlougSku Sezu um?
mal ® anatomick® struktury a z8roveR viraznhi
apertury k7 0z ocbw,azaowgaan ® poldes | ek ij delinch FofY0OVicenw |
shodn® s FoV rekonstruk] n2zm. Z2skan8§ data z
1024x1024, pSilemdg rekonstruk|n2 matice |in?2
1024 pix.PS2stroj Somatom Scope Power m@oud ozg? S
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rentgenky) =130k¥345 mAs. S CT spolupracuje stTl o n
cog umogRuje vygetSit i vhRtg2 objekty |i pre

Pro nastaven2 pekepar SeutmprdTskgnog8pol oha
izocentra. V pS2padhN |l ebky je pro kvalitu zo
jak axr@&@kohstrabvak®rsaB8irng&rbhy%ly v pSesn® ro
0 d p 0 v tainadtus acusticus externus Byl o skenovg8no v pol oze pc
na z§ddoln® pro kol m® centrov8&§n2 na rTge pa
Y% elu pougit2 (mhRSen2? objemu parog?2 probnNhl c
odmRDrn®m Vv§8lci). V. nDkterTch pS2padech byl a
pariet8&8ln2 oblast smRSovaly dol T, tato pol oh
oblast rTg2 kol mo na horizont 8l nefm ovsed ,mit eodsyt r

Yhl u rostouc? dozadu.

Tvorbas k e n o waco?thodkk ol u byl a i nspirovsg8§na | idsk
hl avu d2tDte, kter®mu byly | ewn pnSaipyeld Dpowdietn

topogramem $2 ze M®Dbna u tCoAnRabl i dsdy®et ® mu kterl j €
objemnhRj g2ch m2stech pSidat mAs pro kvalitnt
z8roveR sn2git radialn2 d8vku v m2stech, kde

srnce nikdy nebyl df. 1p0Srefts.U s k e n @ vah ordekoctnas t & u k |
parametrT byly pro vizkum nejdTlegitnhRj g2 n8§s
2.0mm (tolerance+0 , 5 mm) r e k mm (oleranoekH5M%) .1 Kb | i mace det
byla 16 x 0,6 mrtedy nejnif g2 mogn8) a recon increment (pS
zvolen U990 wultrasharp pro zvliraznhDn2 denzit:
zvigen2 pSesnosti mhNSen2. Okno zvolen® star
zobr azujee tiakpR rzougk?y . NE§bNDrov® FdWwbkaoddav?pdaa
Fov2 odpov2daj?2c?z 2. rekonstrukci byl o pel/l
nejbl2ge kol mici na osu jejich rTstu ag po

kv i t ou obrazu se uk8zal jako velmi vhodn® Sc

Z akvizice bymhulvtyitploBSresiran2MPrRekonstrukce a
zobrazen? pomoc?2 volume renderi nquekotsgamPm c e
zobrazen? a ve sovoiwlally®t®natkdmirol®jre pot Seba
se stejnim Sezem. MRSen2? objemT parog?2 bylo
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Syngo bylo znalnhD zjednodugeno pSedchoz? me
FoV,kdy,j i § byl 4 §6dS4d 2hbktyaa mNRSil se pouze obj el

Pro mRSen? mandi bul byly pougity stejn®
pougito stejn®ho ,éeqV\ rmrce 2Zazocentra®poirac lasero bytai
na m2sto spojenPyobbeady §%tévenRn8eéb8KkT a vIigk
vigky mandibul y.

4.3.2.3. Kontrol n2 mNSen2 standar dn?2 mi met
Digit§8ln2 posuvn® mhRS2tko
Mandi bpatagetryb2y | y mnRDSeny pomoc? digitgln2ho

6040023 00. PSed kagdTl v emdeSrean 2 kna Ibiydraacper. P Sesn

virobcem se pohybuje mezi 0,02mm a 0, 04mm, vV

OodmRrnT vVv§lec
Objem parog?2 byl mNSen metodou stanovenoetu

z8konu zjigthNn2z hmaotogsn.i vody vytlalen® p

MR S ébyl@ provedenop 0 mo ¢ 2 | ®k § Kemi PCRIDOOdY §yalw ost 3y, do 1
scitlivp.stNebpetSPlovfeej zv&§gena volnhD na vzduchu
PSi druh®m ohypemd Sédryy pwde@dw md®ym pvo&dini opkar ag r T
aby se nedotlkaly sthRn nebo dna n§8doby. Roz
hmotnost vody gyyamaten®lpgramyvyt| @obeem® vody
par(@©Kl2us8k 2002)

Kalibraln2 refgrenln? objekt (KRO

Pro Y ely kalibrace byl pomoc? 3D tibylk8rnny
ngslednhN upraven na fre®zoéogi pEedgnst Mt u() el
byl vytvoSen tak, aby vyhovovcao seeh D@aletr @ &h o
povrchuu.Tent o obj ekt byl ng8slednhD pougit j ako

metodami.

Na z8kladhnD doporulen2 LMI bylyznansak &80 \88 ny
(akrylonitril-styrera k r y1 ) a n8sl edn8r pSp&$ddSreanyt iprmoNSan 4
pSedstavuj?2 slogitl objekt, nkhteokdmTgedvylkdn
KRO.
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433.St at iasntail dkz®
Pro zjigtnNDn2 odchyl ek mhRSen2? pomoc?2 skener

posuvnim mR®2tvikgem hb ypIS2 p a dteecsht .p oZu§)viits | poSsrto vl S e
obj emu par og? Zji gtDn®ho pomoc? skenov8n? é
(mNRSen®ho referen|n2 metodou) byl a anal yzov:
byly provedeny \software R(R Core Team 2020) Hl adi na vIiznamnost.i

statistick® testy zvolena U = 0.05.
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5PSehl ed publikovanlTch prac?

PSehled publikovanTch prac?2 je slogen ze t
zpracovsg§ny tak® v netjodiz&kmD$eSrstria Krrami2o metr
| el i st?2 srnce obecn®ho a prasetdea ®dippaliic ®h os.
faktorem a jedn® pr8ce v datab8zi Scopus. Ve
parametr T | e&l®hmoa as ivkyyh ojdanpoccresn 2 hmot nost n2 ch g
evropsk®ho, pr8ce je shrnuta v jepddoom| | B8kKk
vdat abgzi Scopus. TSet ap o6 e §ibztaiberkalz oovkarciehc hj et ez
pro WlFrahyometrickich mnRSen2. Tato | §st se sk
fakt or em. PSehled publikovanidvduppaax?j ¢ editze
prvn2m advouprSeéeptgdev dr uhT m m%i2t ppaedPmw®@Sac evv j €1

autorem.

51. Kraniometrick8§ mNRSen2 doln2ch |eli

1. Hanzal, V., Janiszewski, P., Tajchman, K.0o g i n o \2@L7): TKe. correlation
between mandibular length versus body mass and age in the European roe deer
(Capreolus capreolus L.). Applied Ecolagyd Environmental Research. 5(4):1623
1632. DOI:http://dx.doi.org/10.15666/aeer/1504 16231

Hl avn2imyt¢ ol emmhodnocen? vz§8jenmnmahaonmndomTa hu K
pS2paddo |t kgti, hmotnosti a vRku. Bylo zmnRS
a ml 8§Nat sr mpreplusocapecolysz&iraaj eC Vysol i na. Jledinci
nej vt g2 n8r TstpdwWwhiky dodea?2 (decdiocdi Fentdlot 1?2
n8r Tst 18,28mm a postupnhD doch8zel o ke zpoma
pSedstavoval pSiblignn 60 % celkov®ho nS8§rTs
ZjiigtnNnl n8&rTst d®l ky od 5 mhRédaxTde Rkl [(et]
pSiblignn 30,4 mm. Byl a potvrzena vz§8jemns8 Ik
jedince.Zj i gt Dn® 2d@kk®Pg| edpetv2daly obdob2j ve ki
vpS2 dadT na pdoo s8athkouv all &g %ald @l rieekd i | enleinst i j edi n

vDku ulovenlch v zimhD t®hog roku.
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2. Kogi fKg Pdicht R. , Mt Ragndalay . , ,Me § e KTu, glartay.
(2022): What does the mandible say about wild boar: Ontogenetic development,
sexual dimorphism andabitat preferencesodrnal of ForestScience.68: 61 71.

DOI: https://doi.org/10.17221/128/20JFS

Vzhledemkakt u8l n2 probl ematice bylo dalg?zm c21 em
celkem 1 35 dol n2ch | el i szk% ajper a¥ygse!| idnavob®h o
krani omeptarriaarket o pffl Rk ov® anallze bylo pougito
byly kompletn2 dopl Ruj2c? | DPbkmaae,j2jSklao | je
zaznnen8ny, | ako paranetysl e natmntlij gt2i cky viznamnl m
kvDku jedince. NejvhRtg2 n8&rTst ¢g2SkmyOdl!l isti
mNs2ce do 15 mNDs2cT vRDkummbyI|ID84 @&z nbaynle n&jni ont8l
dimorfismus,a t o capugrdaBdibylagBML), v i gky l el isti mnNSenc
s y mf kmaygo alveolarisHG) auz au hll @eInikeshtliasvt i Sez9KoV@mgos
rozmDr T BML a HG dosahoval. samp$?2 waAdd? eh?2r c
| el i st byl sv2raj?2c? Yhel vdDt g2 u samcT ne
(mezern2k), u nDjg byl prok8z8n P! avisiamtiTm
pouze Vi5%. Vneposl edn?2 Saddél ibk ¢ slazhy naipgaddans el i et i . 2
visledpBTynul o,honifely jketdeirn@ iobzsahuj 2 alespoR 20
parametryn e § j dokdlitrsei g g2 m pomRremp8Ntkemg pkbgh pr
zemDdDI sk® plochy | |l oveck®ho tl| aku.
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52. Hmot nostn2 parametry a kvalita mas

3. Hanzal, V.Kogi nav,§8 ,PokornT, R. , Jani szewsKki ,
parameters of body parts in sika deer (Cervus nippon nippon) from the
Konstantinolazensko microregion, the Czech Republic. Centralpgan Forestry
Journal, 64 (1): 13. DOI: https://doi.org/10.1515/fo#201 70027

Jelen si kmejjer oeldeamant z| t DJj g2 ch druhT soul asn:
nar Tst§, ale viznamnlby oxVDS&KRujeveJenané. Obl
se Smdét kmj 8Nt g2 hustotour opim? hkesk®Il eppul
Znal ost populace je dTlegitim mezill 8kem p
zhodnocen?2 v.Cebke mpa pjédhasgkehyly vyodnocenyniotnosh 2
parametry. Byla zjigSovgna ohmoltonvoesn? ,c ed §&lheo hk
Vyvrgenz2, hmot nost po vychl azeg2dca,t ak®c bmo
slezina, |l edviny). Byla zaznamen8na korel ace
orgs8nfT,pd@&k 8z Hry | p oneziit ivvihkie nv zat ahhmot nost 2 j edir
po vVvywuwrvipeSdWa pTvodn? hmot nost.i j edince zazn
Vneposl edn2 Sadnh byl zjigthRn statisticky vz
a hmotnostz?y igdhddawyn?2 Bdyilmor f i s musyvyd&dg?2y Ismaoncn o s/t
samice.
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4, Gvrl uKagi Woy 8§ Okk ouhl 8, M., Chodov§, D.,
of sex on meat quality of fallow deer (Dama dama) from the farm located in the
Middle Bohemia, talian Journal of Animal Science, 18(1): 4984. DOI:
https://doi.org/10.1080/1828051X.2018.1542979

ZvhSina je obl2ben§8 pro mnoho vlastnost 2,
intramuk ul 8rn2 obsah tuku, dobr® nutriln?2 a senz
rozd2 1|l y meuih npoothn oasvt2mpeherickm a s lawndgveimsZk ymae mmn T ¢ h
kyselin u daRka evropsk®ho. Cdlakenmnvé@igbo chry
Mokrovraty, 9 BdamazBkhadnD sa@dné museulud longissimuso r k T
lumborum et thoraci@LLT ), musculusemimembranosy®S) amusculus serratus ventralis
(MSV) byla provedena chemick8 anal Tl zoeaamasa.
znaky pohl avn2Z2 hoheaemimok®ho mul.ogen? @e0D@) byl v
usamcT neg u samic, stej(mpdl?). PwmiiMFodbgahi Wn Db ®
pohlav2m. PSi porovn&§n2 chemick®@g2sbbgahn? ss

(p1 .004) ,00plo)ped nipggx®. obsah b2l kovMans t(np®

kyseliny samkcignDaliyvigeamnhD vygg2 obsah myristoa
pentadekanov® (Cl5: 0; p I .n0alr8g)a,r opva®l nfi G lo7v: @ ;( C
myristolov® (Cl1l4: 1c Samicp | .001) v MLLT neg¢g u
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53. 3Dzobrazovac?2krahiemetninol ogi e v

5. Koginpv3uKek J, Cukor J, Linda R, H2ckel
of 3 D Imaging as an Appropriate MethoflWildlife Craniometry: Evaluation of
Accuracy and Measurement Efficiené&nimals 12(23):3256. DOI:
https://doi.org/10.3390/ani12233256

Krani ometrick8 mhRSen2? prov§dRug gstanam®r v 3
jejichg pSesnost val k®ymdvygstovjevhBAsaomBSi| e
Aplikace3BDz obr azovac2ch metod | e.Vmbdg dik® aflen¢e mns i
met ody byl ymopdoerr@nmgimrya zso v a odiemiii CT seanrienero 8D
scanner em. Hl avn2m c2l em byl o srovng§gagae pSes
z8kl adn2ch metod bylo pougito digit8gln2 p o
digitalizovap®h @asdhpealpthybovalreezi ®,008 mm do 0,122 mm.
VpS2padhD jemDpSeoR §odly obhND metody pozitivn2?2 o
pomoc2 odmRrn®ho v§lce. ySmRumwodarom®? mBatdddd) ev
zm2opiktovatel nost mRSen2 Daégn?2r oeldhbdd oda ovH sV &rd
digitalizovpawn®dloy odijmehgitnwascte2, bsudouc2ho vyugit
a sd?2lehzkummn2lsy a instituZponh!| endayp SI2ds ocve® T s
j sou vgechny met didyavsirowredtosltm®@.ekJakao ht o zo
shledg&na poSi zoavarc®t ncoesnta ozdabS?rzne@n2kval i fi kace
DTl egitTm viemupemSi padhD t a&®r omev yujikta?2 sz man
pS2stroj MNS aantmet eipakiamet r T.
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5.4.1. The correlation between mandibular length versus body mass and age
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Abstract. This study investigated the correlation between mandibular length versus the age and body
mass of European roe deer. Mandibular length was measured in 7560 roe deer (3888 females and 3672
fawns younger than 1 year) that were hunter-harvested in the Czech Republic in 2007-2012. The body
mass and age of cvery animal were determined. Average mandibular Iength was determined at Iess than
130 mm in fawns and more than 153 mm in adult females. The greatest increase in mandibular length and
body mass of 24.8 mm and 5.3 kg, respectively, was observed in animals aged up to 4 years. In older roe
deer, mandibular length increased at a slower rate and remained fairly constant. Mandibular length
increased with body mass, and the cross-correlation coefficient was determined at 0.8255. The results of
this study indicate that mandibular length is a useful metric for describing the quality of roe deer
populations and individuals.

Keywords: craniometry, game management, individual development, morphometry, population

Introduction

The European roe deer (Capreolus capreolus) is a species with high levels of
morphological variation. Twenty-six subspecies of roe deer have been identified based
on phenotypic and geographic variations in roe deer populations (Mayr, 1942; Sempéré
et al., 1996). Differences in cranial measurements are significant determinants of inter-
population variability in the species (Kulak and Wajdzik, 2009) and other wild cervids
(Markov, 2014). Cranial dimensions are influenced by primary production which is
responsible for the isolation of local populations and differences in cranial morphology.
According to Stubbe and Passarge (1979) and Zedja and Koubek (1988), the body mass
of animals is directly linked with habitat productivity which is influenced by soil type,
vegetation, population density and ecotone length. Animals that forage on woody plants
have shorter and wider crania than animals that feed mainly on herbaceous plants
(Aragon et al.,, 1998). The mandible is one of the first bones in the body to ossify
(Hewison et al., 1996), and mandibular length in adult animals is determined mainly by
environmental conditions in early life.
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In wild animals, including game, the mandible constitutes interesting research
material because it does not have any economic value. Analyses of mandibular
measurements support the search for new parameters to describe variations in local
populations and the quality of their habitats (Sheremetyeva and Sheremetyev, 2008;
Hanzal et al., 2012; Mendoza et al., 2002).

The aim of this study was to investigate the relationship between mandibular length
versus the age and body mass of roe deer.

Materials and Methods

The study was performed on mandibles of the European roe deer Capreolus
capreolus that were hunter-harvested in the Zd'ar nad Sazavou District of the Czech
Republic in 2007-2012. Mandibular length was measured in 7560 roe deer, including
3888 females (does) and 3672 individuals aged up to 1 year (fawns).

Roe deer were hunter harvested in the Zd'ar nad Sazavou District, Jihlava county of
the Vysocina Region (Czech Republic) at the altitude of around 500 m above sea level.
The district has an area of 1579 km? (Misar et al., 1983). Water bodies occupy 2.9% of
the district’s area. Agricultural land and forests (where the animals were harvested)
have a similar share of the district’s area at around 49% and 41%, respectively (Czech
Statistical Office, 2014).

Mandibular length (mm) was measured between the zygomatic arch and incisor root
to the nearest 0.1 mm. The animals’ body mass (kg) was determined to the nearest 0.1
mm, immediately after harvesting (in the hunting site) and before evisceration. Potential
blood loss associated with hunter harvesting was not subtracted from body mass
measurements.

The animals’ age was estimated based on physiological features and the wear of
mandibular teeth (Lochman, 1987; Vach, 1993). Due to the extensive experimental
material (7560 mandibles), the age of the analyzed roe deer could not be determined
with the use of laboratory methods for organizational reasons.

The following variables were processed statistically:

¢ body mass,

¢ mandibular length,
* age,

e harvest date.

The data were expressed as means + standard error of the mean (SEM). The results
were analyzed statistically by one-way ANOVA, and the significance of differences
between groups was determined with Duncan’s multiple range test at a significance
level of P < 0.05. All calculations were carried out in the Statistica 10.0 program
(StatSoft, 2011).

Results

Average mandibular length was determined at less than 130 mm in fawns and at
more than 153 mm in adult females (7able I).

The greatest increase in mandibular length and body mass of 24.8 mm and 5.3 kg,
respectively, was observed in animals aged up to 4 years. In older animals, mandibular
length increased at a slower rate and remained fairly constant (Fig. 7).

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 15(4):1623-1632.
http://www.aloki.hu @ ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)
DO http://dx.doi.org/10.15666/acer/ 1504 16231632
© 2017, ALOKI Kft.. Budapest, [lungary

55



Hanzal et al.: The correlation between mandibular length versus body mass and age in the European roe deer
(Capreolus capreolus L.)
-1625 -

Table 1. Average body mass (kg) and mandibular length (mm) in fawns and does

Trait Fawns (n=3672) Does (n=3 888)
Average body mass 7.96 13.03
Average mandibular length 129.30 153.44
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Figure 1. Average mandibular length [mm] and increase in mandibular length [mm] in roe
deer aged to 12 years

The greatest difference in mandibular length was observed between 2-year-old
individuals and fawns, and it reached 18.28 mm on average (/ig. /). The noted
difference accounted for around 60% of the total increase in mandibular length in the
analyzed period of life. The observed difference was highly significant (7able 2).

According to estimates, the youngest animals were approximately 5 months old, and
the oldest individual was 12 years old in September of the first experimental year,
which suggests that the overall increase in mandibular length in the examined period of
life was approximately 30.4 mm.

Mandibular length increased with body mass (7able 2, Fig. I), and the value of the
cross-correlation coefficient reached 0.8255. Tt should be noted that body mass was
characterized by greater variations than mandibular length across the examined age
groups (Zable 2).

In females, average mandibular length was determined at 153.44 mm, and this value
was noted in hypothetical animals with average body mass of 13.03 kg, and average age
of 4.4 years (Zable I). In fawns, average mandibular length reached 129.3 mm, and it
was observed in hypothetical animals with average body mass of 7.96 kg, and average
age of 5-7 months.

The average mandibular length of fawns harvested in each year of the study was
analyzed (7able 2, Fig. 2). The measured parameter was higher in 2008, 2009 and 2012
than in the remaining years of the experiment.
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Table 2. Mandibular length (M1.) fmm] and body mass (BM) [kg] in differently aged [year] roe deer hunter-harvested in 2007-2012 (mean= SD)
A.B.CD-p0.0l: a. b.c.d-p=<0.05

Age <1 1 2 3 4 5 6 7 8 9 10 11 12
N 388 62 67 57 58 56 62 63 69 60 76 - -
2 ML 129.02A | 147.22B | I51.10B | 152.34B | 154.21B | 15491B | 154.88B | 15541B | 15631B | 154.42B | 157.21B B .
3 +3.27 =318 +4.01 +4.16 +4.46 +4.56 +4.62 +4.89 +4.93 +4.86 +4.92
BM 83A 11.0BC 13.2B 13.6B 13.6B 13.8B 13.9B 14.5B 13.2B 14.7B 15.2BD R .
+0.90 £1.11 +1.29 +1.31 £1.39 £145 | %151 £161 | +1.48 £1.57 1.4
N 665 63 68 58 60 74 63 64 71 74 51 12
1~ ML 130.41A | 149.42B | 151.61B | 153.04B | 154.41B | 154.15B | 154.51B | 155.21B [154.57B | 155.68B | 155.32B |157.09B .
2 +3.11 £3.15 +3.99 +4.12 5 +4.67 +4.57 +4.68 +4.87 +4.91 +4.86 +4.91
BM 8.7A 13.2B 13.4B 12.5B 14.4B 1328 13.4B 1368 | 134B 11.6B 1278 | 13.7B R
+1.01 =1.09 +]1.19 *1.16 +1.42 +]1.37 +1.41 +1.48 +1.42 +1.28 +1.31 +1.50
N 597 6l 58 55 75 56 6l 63 73 59 75 7
8 ML 130.44A | 144.12B | 152.08B | 154.22B | 154.56B | 155.71B | 156.48B | 156.49B | 156.82B | 156.69B | 157.37B [154.98B .
3 £2.99 =310 | #4.11 +4.21 £4.99 .66 | 468 | =457 | 469 £4.88 199 | 2482
BM 8.8Aa 11.2Bbe | 12.6B 12.4B 13.6Bd | 13.8Bd | 13.9Bd | 13.3Bd | 13.4Bd 13.3Bd 142Bd | 12.9B £
099 | =116 | 121 | £118 | =132 | 150 | £149 | £143 | £146 | =144 | =166 | %127
13
E N 641 57 60 55 61 59 69 61 68 70 69 - 7
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ML 129.98A | 147.67B | 150.25B | 153.17B | 153.64B | 154.58B | 153.79B | 154.78B [ 154.89B | 155.78B | 154.29B " 162.51B
£2.97 =359 | £3.98 +4.19 +4.50 159 | =481 469 | +4.76 +4.81 =188 +5.01
BM 8.9Aa 11.3be 12.5B 13.1B 13.4Bd | 13.8Bd 13.2B 13.9Bd | 14.1Bd 14.2Bd 12.3B R 12.5B
+0.79 =1.08 £1.30 £1.41 +1.38 +1.47 +1.39 +1.48 +1.58 +1.63 +1.32 £1.36
N 583 69 66 56 70 63 59 66 63 61 7 - -
2 ML 12822A | 148.60B | 150.21B | 153.31B | 154.23B | 154.46B | 15449B | 155.22B [15429B | 162.02B | 156.50B ~ ~
= +3.01 +3.44 +4.00 +4.13 +4.87 +4.63 +4.73 +4.79 +4.69 +4.92 +4.87
BM 8.9A 127 124 133 13.6 138 139 133 135 14.1 12.5 R ~
+0.88 =114 +1.27 +]1.29 +1.37 +1.49 +1.45 +1.39 +1.39 +1.50 +1.37
N 398 69 71 58 68 66 68 70 62 70 73 = =
=4 ML 129.51A | 145.62B | 152.21B | 152.64B | 154.44B | 15439B | 156.22B | 156.40B | 15491B | 157.62B | 156.89B R R
IS +2.79 +3.27 +4.17 +4.94 +4.60 +4.70 +4.69 +4 83 +4.85 +4.93
BM 8.9Aa 10.5bCc | 12.7Bd 12.6Bd | 13.1BD | 12.5Bd | 13.1BD | 13.1BD | 12.1Bd 13.6BD 12.7Bd R .
£1.03 =111 +1.19 +1.20 £1.38 £133 | 147 | 2113 [ £131 £1.38 =140
N 3672 381 390 339 392 374 382 387 108 394 415 19 7
2
‘3 ML 12927A | 147.56B | 151.10B | 153.05B | 154.06B | 154.53B [ 155.00B | 155.47B | 15524B | 156.51B | 155.80B | 157.00B | 162.51B
14 +3.01 +3.49 +4.09 +4.18 +4.88 +4.62 +4.79 +4.77 +4.81 +4.89 +4.94 +4.88 +5.01
2
N
BM 7.8A 11.9Bc 12.7B 12.9B 133Bcd | 13.2Bd 13.2Bd 134Bd | 13.3Bd 133Bd 13.2Bd 13.3Bd 12.5B
+0.97 =110 +1.24 +1.30 +1.41 +1.49 +1.52 +1.48 +1.50 +1.48 +].52 +1.36 +1.36
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Individuals that were harvested later in the year (December) and were, therefore,
older, were characterized by longer mandibles than fawns harvested in earlier months.
Mandibular length was approximately 10.6 mm higher in roe deer harvested in
December than in individuals harvested in September, and it was determined at 133.6
mm and 123.0 mm, respectively (7able 3, Fig. 2).

No significant differences in mandibular length were noted across the experimental

years.

Table 3. Mandibular length [mm] in fawns younger than 1 year in different months of the

experimental years
Year
Month
2007 2008 2009 2010 2011 2012
5 N 109 84 99 88 78 101
ept
. meantSD | 122.6+£2.92 | 123.6+2.61 | 124.4+£2.55 | 123.0£2.99 | 121.4+£2.74 | 123.4+2.77
B N 190 213 184 115 99 126
ct
meantSD | 127.3+2.61 | 127.3+2.66 | 128.5+2.99 | 126.6+3.01 | 126.0+3.22 | 126.4+2.97
- N 211 194 174 234 168 184
ov
meantSD | 130.3£2.97 | 131.8£2.99 | 131.5£2.99 | 131.4£3.10 | 131.2+2.98 | 132.2+3.12
- N 78 174 149 195 238 187
ec
meantSD | 132.7+3.11 | 133.9£3.10 | 134.1£3.05 | 133.2+£3.12 | 133.5£2.99 | 134.3£2.99
9 136
134
8,5
132
8
y 130 £
275 128 &
2 2
& 2
126 &
- 2
" 124
65 -123
122
6 120
X X Xi Xil
= Body weight = = = Mandibular length

Figure 2. Average body mass [kg[ and mandibular length [mm/ in one-year-old roe deer fawns
hunter-harvested in different months of the year
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Discussion

In animals, selected elements of the skeletal system are often used as retrospective
indices to describe bodily dimensions, physiological development and resistance to
seasonal changes in food availability (Zannese et al., 2006b). Slow bone growth
observed under unfavorable environmental conditions can be compensated for in
periods when food is more abundant (Bailey, 1984). Animal density, habitat quality,
genetic structure and climate are significant predictors of body size in ungulates.
Mandibular length can be an important indicator of physiological status in many cervid
species. Animals living in more supportive environments are characterized by more
developed maxillary and mandibular bones (Hoye and Forchhammer, 2006).

Waustinger et al. (2005) analyzed 29 mandibles of female roe deer from the Polish
region of Wielkopolska. Mandibular length was determined at around 132 mm in fawns
and 156 mm in adult individuals. In our study, the examined mandibles were shorter at
129.3 mm in fawns and 153.4 mm in adult females. The results reported by Wustinger
et al. (2005) could indicate that habitat conditions in the examined region were more
favorable for roe deer.

In our study, average mandibular length in female roe deer from Czech lowland
regions was more than 2 cm lower than that noted in does inhabiting the Prokletije
mountain range in Serbia, where this parameter was determined at 156.55 mm (Labus et
al.,, 2010). No significant differences in mandibular length were observed between
males and females. The average mandibular length of roe deer in Bosnia and
Herzegovina (not adjusted for gender or age) was also determined at 156 mm (Avdic et
al., 2013), which suggests that the above value is typical of Capreolus capreolus
inhabiting the Balkan region.

According to Zannese et al. (2006a) and Dvorak et al. (2002), the highest rate of
mandibular growth is observed in the first 5 years of life. Similar observations were
made in our study of roe deer from the Czech Republic. Mandibular length increases
most dynamically in the first year of life, after which, this parameter increases annually
by around 1 cm on average until the age of 4 years. Similar results were reported by
Vach (1993) who observed the highest rate of mandibular growth in roe deer in the first
2 years of life.

An analysis of an increase in mandibular length in all examined individuals (aged 1
to 12 years) yielded similar results to those reported by Andéra & Horacék (1982) in
whose study, the evaluated parameter increased from 142 mm to 164 mm. In our study,
average mandibular length in all roe deer was determined at 151.71 mm, and it
increased from 129.27 mm in fawns to 147.56 mm in one-year-olds to 162.51 mm in
12-year-olds. According to Hrabe and Koubek (1991), the greatest increase in cranial
length is observed between 11 and 39 months of age.

In does, mandibular growth is completed at 4 years of age. In cervids, this parameter
is correlated with other, apparently unrelated physiological functions, such as fertility.
Animals with better nutritional status and higher body mass reach puberty earlier, and
the probability of ovulation in does exceeds 0.95 when mandibular length reaches 130
mm. The population of one-year-old females that had calved was higher in habitats
where food was more available. In does aged 1 to 7 years, age, body mass and
mandibular length were significantly correlated with fertility. Fertility was most highly
correlated with mandibular length (Gorecki et al., 2014; Bertouille and Cromburugghe,
2002).
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A study investigating the influence of environmental factors on the mandibular
length of roe deer in the Italian region of Belluno produced highly interesting results.
Differences in mandibular length were determined in animals inhabiting northern and
southern parts of the region. The studied locations are marked by considerable
differences in altitude (167 m above sea level in the north, and 3327 m above sea level
in the south) which influence the local climate and flora. In fawns (younger than 1 year)
inhabiting the southern part of Belluno, average mandibular length was determined at
128.8 mm in 1990-1995 and 127.7 mm in 1996-2001. In the northern part of the
examined region, the value of this parameter reached 123.6 mm and 123.9 mm,
respectively. The average mandibular length in one-year-old males was determined at
153.3 mm in the south and 150.00 mm in the north. The analyzed parameter in 2-year-
old bucks reached 157.4 mm in the south and 154.0 mm in the north, and in 2-year-old
does — 156.1 mm in the south and 153.0 mm in the north. The above results indicate that
the southern part of the Belluno region is characterized by a more supportive
environment for roe deer. The observed variations in mandibular length were cross-
referenced with the density of roe deer populations in the studied areas. Animal density
was higher in the north (0.44 animals per km?), and it decreased towards the south (0.33
animals per km?®). These results indicate that the density of animal populations also
influences mandibular length (Zannese et al., 2006b).

In the present study, the average mandibular length of fawns (up to 1 year of age)
from the Czech Republic was determined at 129.2 mm, and was higher than that
observed in Italian fawns. In older animals, the rate of mandibular growth was slower in
Czech than in Italian roe deer. One- and 2-year-old individuals from the Czech Republic
had shorter mandibles than Italian roe deer living in less favorable environmental
conditions (145.7 mm and 151.1 mm on average, respectively). Our findings point to
limited availability of food, high population density, a different genetic pool as well as
differences in ecotype.

The results of our study and literature data can be used to develop a new strategy
for monitoring the quality of local populations of European roe deer. Seasonal
variations in bone size within one subpopulation are correlated mainly with
environmental factors. Bone growth is most highly correlated with climate and
population density. The body mass of fawns in winter, mandibular length in adult roe
deer and foot length are most highly correlated with population density. In cervids,
foot bones begin to grow rapidly immediately after birth, and their growth is
completed relatively early, which is why this parameter is sensitive to environmental
conditions. The length of hind feet varied across regions and was lower in areas
characterized by lower availability of food, less supportive habitats and higher
population density, regardless of gender (Zannese et al., 2006a).

Conclusions

The results of this study indicate that mandibular length can be a reliable and easy to
measure indicator of the quality of individual roe deer and, indirectly, roe deer
subpopulations. The mandibular length and body mass of roe deer can also be robust
bioindicators of habitat quality. Both parameters can be used in practice by wildlife
specialists and practitioners responsible for managing free-living deer populations.
Further, detailed research should be extended to include other species of game and
protected mammals.
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5.4.2. What does the mandible say about wild boar: Ontegedevelopment,
sexual dimorphism and habitat preferences
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Abstract: Wild boar (Sus scrofa L.) is one of the most discussed game species, distributed across Europe, therefore the
management of this species is considered important. This management should be based on data presented, population
quality and preferences and craniometric dimensions show the development of the individual and its prosperity. A sam-
ple of 148 male and 153 female wild boar mandibles was studied to compare differences in craniometric measurements,
especially to find out wild boar environmental demands and population trends. The width of the caput mandibulae and
angle of the mandible showed significant difference between males and females. Measurements analysed with forest
area size and other data also showed that larger craniometric dimensions were reached in hunting arcas with at least
200 ha of forested area, which may be due to the wild boar’s need for safety and vegetative cover in the first months
of piglet development with respect to its home range. 'The development of young wild boar is dependent on rest and
shelter in the first months of life. A forest cover of at least 200 ha appears to be sufficient in this respect. Information
on habitat preferences and individual development can lead (o improvements in wild boar management.

Keywords: home range; wildlife management; growth; craniometry; spatial ecology

Wild boar (Sus scrofa) is one of the most adapt-
able animals, and despite some adverse eflects,
population density is increasing (McClure et al.
2015). Given the impact that the wild boar has
on the current agricultural landscape is often
a species of concern, the damage it causes in both
agricultural arcas and forests is not negligible (G6-
mez et al. 2003; Calenge et al. 2004; Schley et al.
2008). Duc to its widespread distribution across
Europe, the growing population (Neet 1995; Fe-

ichtner 1998) and the intolerable damage to agri-
cultural crops (Geisser 2000; Geisser, Reyer 2004)
itis necessary to find ways of suitable management
that will be based on detailed knowledge of the
species. Mandible is a representative sign of good
physical development of the individual, it can
be noted that the size ol the mandible correlates
directly with the individual’s weight (Mitchell,
Brown 1974; Mitchell et al. 1976; Staines 1978;
Suttie, Mitchell 1983; Groves, Grubb 1993; Genov
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