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ANOTACE:

The main goal of this study is a review of usefulness of behavioural characters from the
phylogenetic point of view based on avaiable published study and own work with a prepared
data matrix for felids. All evidences indicate a significant portion of phylogenetic signal in
behavioural repertoire, so in general a usefulness of behavioural data from the phylogenetic
point of view.
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1. Uvod

Behavioralni projevy jsou nesmirn¢ zajimavou soucasti biologie organizmti s mnoha
funkcemi a kontexty pro jejich nositele a ptijemce (Veselovsky 2005). Kromé vyznamu pro
zivot jejich nositele mohou projevy chovani poslouzit jako zdroj znakt pii veskerych
snahach o zmapovani fylogenetickych vztahi mezi organismy (napi. De Queiroz &
Wimberger, 1992; Wenzel, 1992; Rendall &Di Fiore, 2007). Tato snaha ma velky vyznam
Vv teoretické roving€ poznani, ale samoziejmeé i prakticky vyznam pro pochopeni biologie
vSech studovanych druht (Mayr & Ashlock, 1991). Konkrétnéji nam napomaha ke spravné
interpretaci evolu¢niho pozadi biologie Zivo¢ichli ve vSech projevech, coz miize mit
v nékterych ptipadech i zasadni aplikace do praxe, napf. ochranarské (napi. Frankham et al.
2003) nebo samoziejmé tieba v medicinském nebo psychologickém vyzkumu (napt. Gosling
& Graybeal, 2007; Messe & Stearns, 2008)

Evolu¢ni mysleni biologi je dnes integralné propojeno s fylogenetickou metodologii
(na zékladé¢ hlavnich Hennigovych postulati o ptfirozenosti skupin) a systematickd biologie
zaziva nebyvaly narlst, o cemz se lze presvédcit napiiklad ve védeckych databazich (WOS)
sohledem k vhodné zvolenym vyhledavacim heslim. Velka cast stavajicich vyzkumi
fylogenetické udaje zuzitkovava a typicky plati, Ze jakdkoliv korektni statisticka
mezidruhova srovnani musi vysledky oSetfit fylogenezi, tzv. fylogenetické kontrasty (napf.

Garland Jr et al.,1991).

K tomuto tcelu, tedy ziskani fylogenetického stromu, 1ze pouzit teoreticky vSechny
desetiletich znaky molekularni, coz velmi zaktivovalo vyzkum na poli systematické biologie
(pro kockovité Selmy Johnson et al., 2006). Zvlastni znaky pfedstavuji znaky spojené
s chovanim (dale budou oznafovano v poangli¢télé formé jako behavioralni) nebo ekologii,
nebot’ k nim néktefi autofi jsou vice skepticti, jini je naopak povazuji za legitimni zdroj
fylogeneticky cennych dat (napt. Quieroz & Wimberger, 1993; Cap et al. 2008). Specifi¢nost
znakd chovani ve fylogenetickém kontextu je posilena i faktem, Ze s jejich pouzitelnosti
operovali (v pfedhennigovské dobé) vSichni velci klasicti etologové, nejvice pak patrné K.

Lorenz (napf. 1941, 1958) a Niko Tinbergen (napt. 1959). Pozndmka o ptfedhennigovské



dobé znaci, ze navrhované znaky na své fylogenetické hodnoceni musely dlouhou dobu

vyckat, popf. se zhodnoceni doposud nedockaly.

Tato prace se snazi predstavit studie zabyvajici se chovanim ve fylogenetickém
kontextu formou reserSe dosavadnich studii a praktickou analyzou behavioralnich dat v
kontrastu s jinymi daty pro kockovité Selmy. Duvodem tohoto srovnani je relativné velky
pocet dat, kterd jsou k dispozici, velky pocet behaviordlnich znak vyliSovanych pro
kockovité selmy a prekvapivé dosavadni nezhodnocenti jejich ,kvalit™ (viz napt. Sunquist &

Sunquist 1996, 2009; Mattern & McLennan, 2000; Peters & Peters, 2010).



2. Cile prace.

Cilem této c¢asti diplomové prace je predlozit piehled vyzkumu o tomto tématu.
Reserse ma nékolik ¢asti, tvodni jsou zaméfeny na obecnou kvalitu behaviordlnich znaki
vuci jinym typum dat, zavérecné zminuji nékteré studie zajimavé z hlediska behavioralnich
dat, které¢ se ale nedockaly plnohodnotného fylogenetického vyhodnoceni, a posledni je

zaméfena piimo na kockovité Selmy.

3. Reserse.

Protoze je testovani behavioralnich znakt spiSe vzacnéjsi, jsou k dispozici ¢asto pro
velmi rozmanité skupiny, 1 proto jsem jejich vycet nezizila jen na néjakou skupinu (napft.
savci, ptaci, jen kockovité Selmy), ackoliv se prace chtéla primarné zaméfit na savce. Snazila
jsem se v nich obsazené informace zpiehlednit do standardnich kategorii: studovana skupina,
pocet analyzovanych taxonti ve skupiné, pocet behaviordlnich x morfologickych x
molekularnich znakd, kritéria ,.kvality znak®, statisticky a fylogeneticky analyticky pfistup,
typ behavioralnich dat a samotnd kvalita behaviordlnich znakd vi¢i jinym typim dat a

samoziejme nechybi citace piislusné studie. Vysledky reSersni prace jsou v Tabulce 1:



Tab. 1.: Vysledky reSerSni prace.

POCET POUZITI | POUZITI POUZITI Cl;;gég}' Y POSTAVENI | KRITERIA FYL. A TYPY
TAXON TAXONU BEHAV. MORF. MOLEKUL. POUZITYCH BEHAV. KVALITY STATISTICKA BEHAV. CITACE
ZNAKU ZNAKU ZNAKU ZNAKU ZNAKU ZNAKU ANALYZA ZNAKU
MP; t-test, analyza metaanal{za 22
jsou srovnatelné s covarience), kupin ( t}r]omi’])' Queiroz &
Tab. 2. Tab. 2. Tab. 2. Tab. 2. NE 630 morfologickymi cl Liliefors test s bph S i Wimberger
daty (distribuce CI x Zna]f "‘f"? i“ . 1993
normalni distribuce) y vsech typu
ANO promitnuti
Hirundinidae 17 1 NE (publikované nespecifikovano | 150U fylogeneticky | znaku na znamy MP typ hnizda Winkler &
fylogeneze) cenné fylogeneticky Sheldon 1993
9 strom
potravni
, , preference,
a“;%fiﬁ?{fém jsou srovnatelnd MP; testovéni Cl a socialita,
Procellariiformes, lokusl) a mirou homoplasie RI a podobnosti vgkall; ace, Paterson et
o 18 72 NE 170 a shoda na CIL RI specifické postoje
Sphenisciformes mitochondridlni - ! topologie stromil . al. 1995
topologii . téla, rychlost
12S DNA - 381 AP (Templetonuv test) . ; :
art bazi s genetickymi daty rustu, intenzita
p reprodukce,
hnizdni chovani
CLRI vokalizace,
28 (véetné zvy$uji rozliSeni to (;IO ’ie teritorialita,
Cuculiformes 21 ckologickyeh) 48 NE 76 fylogenetickjch Stmm’: rg . MP stavba a typ Hughes 1996
1Ky stromu daﬁa hnizda, hnizdni
parasitismus
ANO : , CLRI, vokalizace v
(publikovan ANO Jsou srovnatelné topologie riiznjch Kennedy et
Pelecaniformes 20 37 X (publikované nespecifikovano s jinymi datovymi s MP; PTP test kontextech, stavba
é fylogeneze) soubor stromu pro dil¢i hnizda, 1izné al. 1996
fylogeneze) 9 Y data; PTP test 4, uzne
postoje téla
sledované znaky
. ANO (cyt b - 406 davaji podobny Likelihood ML,; Likelihood . Leeetal.
Apodidae 28 ! NE part bazi) 407 signal jako difference tests difference tests typ hnizda 1996
molekularni data
ANO jsou slabé mapovani na Kusmierski
Ptilonorhynchidae 14 2 ANO (1) (mitochondrialni nespecifikovano fylogeneticky fylogeneticky MP, ML namluvy, loubi etal. 1997
cyt b) informativni strom )
ANO sledovany znak promitnuti
"ryby" nespecifikovin 1 NE (publikované nespecifikovano hienese uziteciy znaku na Zamy MP diadromie McDowall
(o] fylogeneze) fylogeneticky fylogeneticky 1997
d signal strom
Drosophila ANO (Yp1 Yolk isou fylogenetick ovipozice, znak Piano et al
grimshawi 9 23 ANO (9) protein - 1100 1132 ! 9geneticky 1 ci, R, ILD MP; ILD test spojené s pafenim :
o1 cenné L 1997
komplex pari bazi) nebo soupefenim




sledované znaky

randomization

ANO davaii nodobny test for MP, randomization McCracken
Ardeidae 14 5 NE (publikované nespecifikovano si én}:ljako Y phylogenetic test for phylogenetic vokalizace & Sheldon
fylogeneze) molekularni data conservativenes conservativenes 1997
aktivita dospéleu,
( CLRI: pozice, tvar a
ANO (38 . . o stavebni material .
Vespidae 1 29 NE allozymovych 67 Jsou fylogeneticky topologie MP hnizda, Smitz &
. cenné stromtl pro Y Moritz 1998
lokust) riizné typy dat uspoiadani
Py kokonti, defekace
apod.
. postoje téla,
ANO (DNA- jsou srovnatelné s fy(l:(l)’ :2?::1?;0 zobaku a krku pfi
Ciconiidae 17 46 NE DNA nespecifikovano molekularnimi 8 MP; x2 test riznych Slikas 1998
L stromu pro -
hybridizace) daty Fizné data prokjel\_/ech,
vokalizace
Physalaemus ANO (12S - 1214 nejsou Cannatella et
pustulosus 9 12 ANO (12) para bazi, COI - 1808 konzistentni s Cl, RI, PTP MP; PTP test vokalizace
PP o al. 1998
komplex 543 pari bazi) jinymi typy dat
ANO (allozymy, jsou srovnatelné s vokalizace (typ
Stercorariidae 4 6 ANO RAPD fragmenty, | oo ifikovéno molekularnimi CLRI MP hlast, postoje Andersson
mitochondrialni daty téla a kiidel pti 1999
DNA) riznych projevech
. . mapovani na
ANO (COll, obsahuji velky L < Henry et al.
Chrysoperla 18 7 NE ND2) 1075 podil konvergenci fylosg;gfr::]lcky MP, ML zZpévy 1999
. . e 1 . Zyskowski &
Furnariidae 168 24 NE NE 24 jsou pouzitelné CI,RI MP tvar hnizda Prum 1999
sexualni
dimorfismus,
reprodukéni
ANO sezonalita, mira
. ANO . s L .
Macaca 16 22 (pubh!(ovan (publikované nespecifikovano Jsou kvalltvnerL Cl MP; parovy t-test agre_zswny, Thierry etal.
é fylogeneze) nez by se ¢ekalo emigrace, 2000
fylogeneze) genitalni otoky,
aloparentalni
péce, socialni
péce apod.
Maddison’s
ANO ANO jsou lepsi ne concentrated postoje dil¢ich
Phrynosomatidae 59 15 (publikovan (publikované nespecifikovéno morfologické ci changes test a castit€laamira |\ e o000
é fylogeneze) znaky Felsenstein’s konfrontace pti
fylogeneze) independent piedvadéni
contrasts
stavba hnizda,
jsou lepsi nes CI, RI, péce o mladata,
. o topologie prvky chovani pfi McLennan &
Gasterosteidae 11 47 ANO (89) NE 136 morzfﬁ;okgxcke stromu pro diléi MP namluvach a Mattern 2001
Y data projevovani
dominance
Tyrannidae 103 7 ANO NE 68 jsou srovnatelné RC (rescaled MP; jednofaktorova zpusob sbéru Birdsley




s tradi¢né consistency ANOVA (rozdily potravy; umisténi 2002
uzivanymi index) mezi RC) a tvar hnizda
morfologickymi
znaky
j telné s . i
. ANO (cyt b, . , Jsou srovnate/ne MP; partition . . Price et al.
Icteridae 17 32 NE ND2) nespecifikovano molel:j:gllrnlml CLRI homogeneity test vokalizace samclt 2002
jsou srovnatelné s
. PR , . Cisténi, interakce s Danoff-Burg
Staphylinidae 6 11 ANO (38) NE 49 s mesrgzjggg)lvyml CL RI MP mravenci 2002
poskytuji jistou
ANO shodu s
. (publikovan . . morfologickymi topologie tvorba "komurek" Stuart &
Trichoptera 35 9 ¢ NE nespecifikovano daty (ale stromu MP (chrostici) Currie 2002
fylogeneze) netrivialni
homologizace)
ANO . .
. ANO jsou srovnatelné topologie . .
Discoglossidae 9 7 (publlékovan (publikované nespecifikovano s jinymi datovymi stromu pro diléi UPGMA V‘;k;giizesze:nr?gu BoB(;sr((:)th‘OE,
fylogeneze) fylogeneze) soubory data 4
( ua'i\l‘gvan ANO podpora zahrnuti topologie Lusseau
Cetartiodactyla vsechny rody 1 P ¢ (publikované nespecifikovano kytoved do stromu pro dil¢i nespecifikovano "trkani" hlavou 2003
fylogeneze) fylogeneze) sudokopytnikd data
jsou signifikantng
labilngjsi vaci
rostliny, morfologickym,
obratlovci, savci, fyziologickym a metaanalyza 35
ptaci, plazi, y . , life-history skupin (strom): Blomberg et
ocasati 6-254 121 ANO ANO nespecifikovano znakiim a K ML behavioralni al. 2003
obojzivelnici, poskytuji méné znaky vSech typt
ryby, Drosophila struktury pro
fylogenetické
stromy
jsou zdrojem aktivita béhem
, dne, spole¢né
ANO (kompletni S nzegrx‘x}g:‘ﬁi a toC I(;IEI’ie hledéni potravy, Veron et al
Herpestidae 18 7 NE mitochondridIni 1158 yrapomortti 2 pologie 1 Nj, MP,ML; PBS | socialita, varovani :
cyt b) dokonce méné stromu pro dil¢i Ve skuping 2004
homoplastické nez data 1 ,]’ .
geneticka data atloparentalne
péce o mlad’ata
reprodukéni
C(Ii’agcis chovani, pozice
C . . - téla v rizném Zrzavy &
Canidae 37 56 ANO (131) ANG E%tl Ik; oL 187;%1?;(6“(*6 oot fyclgfsg eticky cnf;ar; lf;e”zt(;li(l' MP kontextu, Ricankova
Yy pi. n;p vokalizace, 2004
synapomorfiich telr,no'rlalm 2
socialni chovani
jsou s malym . Montealegre-
?grr‘;%aqg::)s 10 4 35 NE 39 podilem C"SE" gftcay MP p{,"d“k‘fe lzlv‘ﬂf“: Z. & Morris
P homoplasie PP obrannc chovant 2004




jista mira

ANO fylogenetického . - .
Chelonia 35 3 NE (publikované nespecifikovano signalu, velky vliv PICs nespecifikovano VOkal}%ac? pu Gaelotti et al.
fylogeneze) ma ale zptisob parent 2005
Zivota
akustické
parametry jsou
mnohem hor§im
A;\‘ ? ‘gfi;:[tl o zdrojem toC Iélsl'ie tzv. akustickéa | ooy o
Hylidae 7 18 NE ] yen 5118 fylogenetického pologie MP mechanistické
gent, 5100 para signalu nez stromu pro dil¢i vokalizace al. 2006
bézi) gnalunez. data
mechanistické
parametry téze
vokalizace
jsou shodngjsi X . velikost skupiny,
P orelace znaki . ; .
Eulemur 12 7 NE IitAe ’;lact)ugz) nespecifikovano s m‘:iljtkui{mm' s publikovanou Mantel test por?géizﬁltgavx, Karr?islzlr ?006
y Hty nez fylogenezi U
ekologickymi daty teritorialita
obsahuji
ANO (cytb - fylogeneticky CL RI, parametry cvrkotu
1036 part bazi a signal, ale neni topologie . (slabiky, Robillard et
Gryllus 12 16 NE 16S - 500 para 1552 moc shodny s stromu pro dil¢i MP;ILD amplitudy, al. 2006
bazi) molekularnimi data frekvence)
daty (ILD)
sledované CLRI
ANO (cyt b behavioralni topdlog}e echolokace a Thomassen
Apodidae 27 9 NE ND2) nespecifikovano znaky jsou b,eZ stromu pro diléi MP socu_llm & Povel 2006
fylogenetického d vokalizace
obsahu ata
Chiroptera nespecifikovan 8 NE ( tﬁ‘,]\(lo né N ifikovan echolokace vice leflfg?ll: MP echolokace Jones et
P 0 publikovanc espectiikovano odpovida ekologii logeneticky Teeling 2006
fylogeneze)
g strom
statisticka
Psylloidea 1 13 NE ANO (12S DNA - 378 A lzbiitlt?;k’ gez:evtliill?ystch MP \F/)glngi]ze‘atlrci Percy et al.
(Hemiptera) 365 parii bazi) y sg] v Y distanci a (frekvence, délka, 2006
g distanci pulsy)
vokalizace
. , Cl, RI; hrozby, namluvy,
jsou srovnatelné s . - Esteve &
Oncorhynchus 1 39 ANO (119) NE 158 morfologickymi topologie MP synchronizace McLennan
daty stromi pro namluv/treni, 2007
rizné typy dat teritorialita apod.
vokalizace,
ANO €1, Rl. oty Frank-
Cracidae 39 30 ANO (186) | (mitochondriélni 891 Jsoufylogeneticky | topologie MP, BI ontogeneze, Hoeflich et
cenné stromu pro dil¢i - oy
cyt b) velikost snisky, al. 2007
data o -
péce o mlad’ata
apod.
Icterus 35 26 NE ANO nespecifikovano jsou vice labilni CLRI MP; ILD vokalizace Price et al.




(publikované 2007
fylogeneze)
pritomnost
vokaliza¢nich
ANO ClLRI typu, délka a
(mitochondrialni jsou srovnatelnd to (;I o ’I e frekvence Cap et al
Cervidae 13 18 NE geny cytb, CO2a |  nespecifikovano kvalitni jako pologie MP pozorovanych p et al
. . . L stromu pro dil¢i . 2008
jeden jaderny molekularni znaky data zvukd, sekvence
intron a exon) zvukd, tvar tlamy
a pokles
"ohryzku"
_— . - L, CI, mira znaky siti
T(hAerggéfse 166 2 AN204g23' NE 245-264 Jsgg‘i“r’sgfﬁl)‘lfl;;“‘ intraspecifické MP pavouki (tvar, Ez‘frgzgdget
g variability konstrukce) )
Parotia ANO jsou srovnatelné predvadéni se v
(Paradisacidea) 8 47 NE (nepublikované nespecifikovano S jinymi datovymi CL RI MP riznych Scholes 2008
fylogeneze) soubory kontextech
CLRI tvar a zbarveni
. . v siti, utocné
Nephilidae 61 34 197 NE 231 Jsou fylogeneticky topologie MP chovéni, rizng | 'untner etal.
cenné stromu pro dil¢i ke g 2008
data or}textuaIn}
etologické projevy
Jsou fylogeneticky ¢isténi, postoje
Zetoborinae 5 2 78 ANO (165, 185a | oo ifikovano informativnia | Cl, RI, Bremer MP; PTP ela pii rizngch | -egendre et
28S DNA) méalo support Kontextech al. 2008
homoplastické
ANO (cytb - jsou oproti jingm
P - reprodukce, .
Lo 1140 par bazi, nemolekularnim s Robovsky et
Arvicolinae 106 34 ANO (432) GHR - 915 pird 2521 nakm vice RI, PBS MP, BI ontogce]?:j;]?ancl al. 2008
bazi) homoplastické
obsahuji
: fylogeneticky - .
Sepsidae . : . L0 S ClI, shoda pri . P Puniamoorty
(Diptera) 27 32 NE ANO (10 gentt) nespecifikovano signal, PBS V’etS'l PBS MP, BI namluvy, pafeni et al. 2000
pro behavioralni
znaky
ANO (kalibrace kultura riizné ¢ Lycett et al
Pan troglodytes 11 19 NE mitochondridlnim nespecifikovano vyznamné&j$i nez RI MP; PTP test APy y ’
i daty) fylogeneze pouzivani nastroji 2010
ANO silny X .
Felidae 2 3 ANO (2) (publikované nespecifikovano fylogeneticky Moranovo | ML regresni vokalizace PeptitreerZ(iO
fylogeneze) signal Y
ANO fylogeneticky mapovni na aktivita, socialita Delbarco-
Strepsirrhini 12 2 ANO (2) (publikované nespecifikovano . Ll ge ﬁmnfen fylogeneticky Mantel test nnceni sliami | Trilloetal.
fylogeneze) gnaljep strom 2010
ANO promitnuti
X?nOpus’ 22 23 NE (publikované nespecifikovano Jsou ve velk§ mire znaku na Zamy MP vokalizace Tobias et al.
Silurana homoplastické fylogeneticky 2011
fylogeneze)
strom
fylogeneticky noc¢ni x denni
Aves 749 1 NE ANO nespecifikovano signal neni Pagelovo A ML aktivita v n¢kolika La 2012
ptitomen projevech




(vokalizace,
aktivita)

ANO

prvky chovani pii
namluvach, stavba

Gobiidae 7 27 NE (publikované nespecifikovano Jsou fyl()_genet[cky Cl MP hnizda, pr?dukce Malavasi et
fylogeneze) velmi cenné zvuk, al. 2012
g reprodukce-
ontogeneze
kopulaéni
chovani, sexualni
7(12 ANO jsou srovnatelné dimorfismus, Duda &
Hominidae . 65 NE (publikované nespecifikovano S jinymi datovymi CLRI MP socialni systém, ,
outgrogroupt) iy . Zrzavy 2013
fylogeneze) soubory rodi¢ovské
investice, potravni
chovani apod.
aktivita,
. . L.socialita®, Caetano &
Opiliones 28 46 ANO (17) NE 63 sou fylogeneticky | Cl, R, Bremer MP reprodukéni Machado
velmi cenné support e .
chovani, obranné 2013
reakce
ANO ANO jsou srovnatelné s hroztbé{; 'p;(;istO]e
Bovidae 42 39 (publl!( ovan (publikované nespecifikovano morfolog@kyyml_ a nespecifikovano MP; [ dominanci, Deleporte &
é molekularnimi nespecifikovano . . Cap 2014
fylogeneze) namluvach,
fylogeneze) znaky VR
moceni, parent
ANO fylogeneticky orsg(;cnl?zl:cle
Primates 213 9 ANO (2) (publikované nespecifikovano signdl sp 1sevmaly K; A nespecifikovano potrava, aktivita, Kamilar &
(kromé L Cooper 2014
fylogeneze) o teritorialita,
teritoriality) o
sexudlni selekce
potravni a krmici
( ua?llgvan ANO neobsahuji toC I(;IEI’ie chovani, postoje Paterson et al
Sphenisciformes 15 68 publl (publikované nespecifikovano fylogeneticky pologie MP; PTP test t&la, vokalizace,
¢ fylogeneze) signal stromu pro dili teritorialita, - 2014
fylogeneze) g data; PTP test !
reprodukce
jsou srovnatelné toCI(;IEI’ie de Souza
Apidae 11 79 ANO (144) ANO (4 geny) nespecifikovano S jinymi datovymi polog g MP Cisténi Canevazzi &
stromu pro dil¢i
soubory data Noll 2015




Tab. 2.: Detailngjsi rozpracovani studie z Tabulky 1.

TAXON } ] POUZITE POUZITE
POCET TAXONU BEHAVIORALNI MORFOLOGICKE
ZNAKY ZNAKY
Polistinae (Vespidae) 28 18 34
Eumeninae (Vespidae) 25 1 25
Vespinae (Vespidae) 7 8 17
Vespidae 6 8 20
Apidae 6 3 9
Meloidae 9 2 21
Arachnida 11 1 63
Decapoda 5 1 3
Gasterosteiformes 6 17 18
Hylidae 13 4 9
Pipidae 7 2 52
Salamandridae 9 11 2
Merginae 10 2 12
Alcidae 23 2 31
Pelecaniformes 13 5 26
Ochthoeca (Tyrannidae) 15 2 5
Todirostrum , Hemitriccus 9 2 8
(Tyrannidae)

Myiobius (Tyrannidae) 5 2 8
Empidonax (Tyrannidae) 7 3 6
Pipridae 19 29 36
Squamata 19 3 61
Lacerta agilis 10 2 36

Z této reserSe mi vyplyva nékolik aspekti:

- Z hlediska taxont jsou nejvice studovani ptaci, hmyz a primati. VSechny tyto skupiny

patii mezi obecné intenzivné studované skupiny, jejich vyzkum neni pfimo vazan na

snahu zjistit fylogenetické vazby

z hlediska srovnani kvalit jsou nejcastéji vyuZivana tato kritéria: konzistencni a

reten¢ni index, K a L. Ty je vhodné je vice piiblizit (viz nizZe)

nejcastéji byla pro analyzu behavioralnich dat pouzivana logicky MP, v poslednich
letech byly pouzivany Bayesovské stromy, z hlediska testd byly pouzivany ¢asto ILD
a PTP testy

posuzovani kvality behavioralnich znakii se vétSinou dé&lo v kombinaci
s molekularnimi nebo s molekularnimi i morfologickymi

vramci behavioralnich znaki jsou velmi €asto vyuZzivany znaky vézané na vokalizaci,
pritomnost urCitych behavioralnich projevii (ano x ne), dale pak potravni chovani a

postoje, reproduk¢ni chovani a socialita.
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V kontextu mé prace je zasadni, Ze behavioralni znaky jsou fylogeneticky
informativni, a jsou svoji mirou pouzitelnosti srovnatelné s morfologickymi daty a nékdy i

daty molekularnimi. VétSina studii hovoii pro pouzitelnost t€chto znaku (viz Tabulka 1.)

V ramci této prace, povazuji za vhodné kratce piiblizit parametry nejcastéji
pouzivané ve studiich, pro posuzovani kvality fylogenetického signalu pro behavioralni

znaky.

Cl - konzisten¢ni index byl pouzit pro srovnavani ve vétSin€ studii. Tento index je métitkem
poctu homoplazi. Je definovan pomérem minimalniho poctu zmén, které jsou nutné
k vytvofeni kladogramu, a zmén na kladogramu skute¢né pozorovanych. Cim vétsi hodnotu

ma, tim je mira homoplasii niz8i (De Queiroz et al., 1992)

RI - reten¢ni index byl taktéz pouzivan ve velké mife. Retencni index je pomér synapomorfii
v datech a synapomorfii skute¢né zachovanych na kladogramu. Cim vétsi hodnotu ma, tim je

podpora vyssi (Lycett et al., 2010).

K - Blombergovo K méfi fylogeneticky signal pomoci kvantifikovaného mnozstvi rozptylu

pozorovaného znaku k o¢ekavanému rozptylu znaku na zédkladé Brownova pohybu.

A je meétitko fylogenetické zavislosti, které bylo ptedstaveno Pagelem (1997, 1999). Jeji
hodnota se neustale méni od 0 k1 (Kamilar & Cooper, 2013), pti¢emz hodnoty blizsi 1

logicky znaci korelaci.

Dodejme, ze je v ptipadé CI a RI indext je dobré analyzovat topologii stromu na

zakladé dil¢ich dat, coby dilkaz, Ze pozorované zmény se dé€ji pro stejné skupiny.

3.1.Nevyhodnocené zdroje behavioralnich dat

V ramci literarni reSerSe jsem narazila na nékolik studii, které rozepisuji behavioralni
projevy mnoha taxont urCitych skupin, k jejich (¢astecnému nebo plnohodnocenému)
vyhodnoceni avSak jesté nedoslo. Abych byla piesna, nevyhodnoceni v mém pojeti (v
kontextu bakalarské prace) ma nékolik moznych rovin. Naptiklad Ellis et al. (1997) u jetabt
nebo Walther (1979) u turovitych predkladaji ¢tenarim tabulky s homologizovanymi prvky
chovani, ale ty nijak vice nehodnoti, coz je tieba u Walthera pochopitelné (nebyly
k dispozici fylogenetické nastroje), v piipadé studie o jetabech tézko pochopitelné. Nékteré

studie se zabyvaji fylogenetickym pozadim pozorovaného chovani v obecnéjsi roving (ze by
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stalo za to fenomén studovat) bez predstaveni matice znaki, pro vokalizaci u gibona napf.
Geissmann & Nijman (2006) nebo Geissmann (2000). Dalsi mnozinou jsou ty studie, které
porovnavaji behavioralni data sama o sob& nebo v kombinaci s morfologii, coz je
samoziejmé vyborné pro odhad chovani znaku (zvlasté v kombinaci), ale mapovani znaki na
fylogenezi a odhad opravdu cistého fylogenetického signalu bude mozné tehdy, az tyto
znaky budou analyzované v kombinaci s dalsimi fylogeneticky informativnimi znaky,
idedln¢ molekularnimi. To je pfipad gibonich hlast (Geismann 2002) nebo turovitych u
studie Vrba & Schaller (2000), u kterych lze oc¢ekavat zkalibrovani pravé molekularnimi
daty, které jsou pro ob¢ skupiny Vv dostatecném mnozstvi (napt. Springer et al., 2012;
Hassanin et al., 2013). Posledni podmnozinou jsou ty, které kombinuji rizné typy dat, ale
K vyznamu behavioralnich znakli se vibec nevyjadiuji nebo jen pramalo. Vycet téchto

fylogeneticky nevyhodnocenych studii je uveden v nasledujici tabulce.

Tab. 3.: Priklady fylogeneticky neplnohodnotné vyhodnocenych studii.

TAXON POCET BEHAV.ZNAKU CITACE
Bovidae Cca 50 Walther, 1979
Xenopus wittei 8 Measey & Tinsley, 1997
Hymenoptera 33 Basibuyuk & Quicke, 1997
Gruidae vice nez 100 Ellis et al., 1997
Zetoborinae+ 74 Grandcolas, 1998
Blaberinae+Gyninae+Diplopterinae
Eviota (Gobiidae) 5 Sunobe, 1998
Tephritidae nespecifikovano Sivinski et al., 2000
Hylobatidae nespecifikovano Geissmann, 2000
Apidae 42 Noll, 2000
Bovidae 13 Vrba & Schaller, 2000B
Hylobatidae 6 Geissmann, 2001
Goniosoma 3 Machado, 2002
Hylobates moloch 122 Geissmann & Nijman, 2006
Abdopus aculeatus 44 Huffard, 2007
Caprimulgidae nespecifikovano Larsen et al., 2007
Alligatoridae + 14 Senter, 2008
Crocodylidae
Sylviorthorhynchus desmursii reprodukéni chovani Gonzales & Wink, 2008
(nespecifikovany pocet)
Cebus 47 Matthews, 2012

Do této kategorie zapadaji prekvapiveé i kockovité Selmy, ackoliv jsou tyto skupiny
Z hlediska chovani velmi intenzivné studovany (pro review viz Sunquist & Sunquist, 1996).
Pro kockovité Selmy lze odkézat na vSechny studie citované v pfiloze u pouzitych znaka
Vv této praci pod ¢isly znakli 66-103, 105-114. Celkové lze konstatovat, ze pro kockovité
Selmy mame k dispozici srovnavaci studie se specifickymi prvky chovani (postoje pii Zrani,
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ruzné typy hrozby, znackovani) (napt. Hemmer, 1966; Leyhausen, 1979), vokalizace (pro
review Peters et Peters 2010), aktivity (Allen et al., 2010), sociality a teritoriality (Sunquist
& Sunquist, 1996).

Jmenovité¢ jde napiiklad o studii srovnavajici socialni systém u kocCkovitych a
psovitych Selem. Tyto dvé skupiny byly navzajem srovnavany na zaklad¢ evolucni historie,
roz$ifeni, preferenci k habitatu, morfologii a chovani, pficemz v ramci chovéani byli autofi
schopni definovat nékolik behavioralnich projevi ve spojitosti s lovem a potravnim
chovanim, reprodukénim chovanim a komunikaci u kockovitych. U psovitych byly zafazeny
jesté znaky socialni organizace (Kleiman & Eisengerg, 1973). N¢ktefi badatelé se u
kockovitych Selem zabyvali vokalizaci, napt. Peters (vice studii), ale ve vétSiné nedoSlo na
zadné fylogenetické vyhodnoceni posledni souhrnné jedné studie z poslednich let (viz nize -

Peters & Peters, 2010).

Jinych predmétem zkoumdni byla ekologie sociality u kockovitych (napt. Packer,
1986). Tyto prace se ale zaméfuji fakticky jen na nejsocialnéjsi lvy. Tato Ivi organizace byla
pfisuzovana schopnosti lepSiho lovu lepsi kofisti. Pfi porovnani s jinymi kockovitymi vSak
byla tato myslenka vyvracena, protoze schopnost lovit stejné velkou kofist méli i solitérni

jedinci. Stejné jako predchozi studie se i této nedostalo dalsimu zhodnoceni.

K vlastnimu fylogenetickému vyhodnoceni fylogenetického signalu behavioralnich
znakt kockovitych doSlo jen u studie Peters & Peters (2010). Tato prace se zabyval
vokalizacemi na dlouhé vzdélenosti v porovnani s velikosti té€la a podminkami prosttedi pro
Sifeni zvuku. Fylogeneticky u kockovitych selem byly vyhodnoceny i pro chemické signaly
(chemicka povaha a sekrece) ve studii Bininda-Emonds et al. (2001), kde je behavioralni
obsah patrné caste¢né ,,skryty” za studovanymi parametry. Je spodivem, Ze ve velmi
komplexni praci Mattern & McLennan (2000) zastupuje behavioralni repertoar koc¢ek jen

aktivita béhem dne a v rdmci prostfedi (terestricka apod.).
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4. Material a metodika

4.1. Sbér dat

K vytvofeni matice rozli¢nych typt znakt byla pouzita data z literatury (viz Ptiloha 1).
Aligment genetickych dat ze studie Johnnson et al. (2006) byl ziskdn v databdzi TreeBASE
(http://treebase.org/treebase-web/search/study/summary.html?id=11931). Chybéjici
behavioralni tdaje pro kockovité Selmy jsem dopliiovala s pomoci zoologickych zahrad.
Bud” mi bylo umoznéno pozorovani jedincii, u kterych byly znaky potieba doplnit, nebo
jsem chovani konzultovala s oSetfovateli/kuratory prislusnych instituci. Za vérohodné byly
povaZzovany ty charakterizace chovani, které byly pii konzultacich uvadény opakované od

nezavislych subjektii.

4.2. Analyza matice znaku

Parsimonni analyza byla provedena v programu Winclada a Nona. Pro urceni
fylogenetickych vztahi mezi studovanymi kockovitymi Selmami, detekci behavioralnich
synapomorfii a vypocet CI a RI byla pouzita zakladni heuristicka analyza s poc¢tem replikaci
1000 x 100 (number of replications x starting trees per rep). Hodnoty CI a RI byly
zprumérovany pro jednotlivé kategorizace dat (napf. morfologie — kosterni, mékké tkang;
ekologie; chovani; apod.) a statisticky vyhodnoceny pomoci jednocestné ANOVY
v programu STATISTIKA 12, a to v n¢kolika variantach od hrubé Skaly (morfologie x

chromosomy x znaky chovéni x ekologie x DNA data) po detailné;si (az 45 kategorizaci).

Vizualizace synapomorfii na fylogenetickém stromé je vazana na rekonstrukci
piipoustejici vSechny nejistoty pii rekonstrukci (unambig optimizations, ne tedy fast nebo

slow optimizations).
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5. Vysledky

5.1.Kladogram.

Vysledny kladogram o délce stromu 442629, Cl=49 a RI=73 (viz Obr. I) vykazuje
jasnou podobnost az identi¢nost s fylogenetickym stromem vytvofenym na zakladé¢
molekuldrnim dat - Johnson et al. (2006). Podobnost je logicka, protoze vétSina znaki je
vazana na data této studie (konkrétné 989 informativnich znakl z matice slozené z 1161
fylogeneticky informativnich znaki). Pfi porovnani pfibuznosti druhii v obou stromech lze
najit pouze jeden rozdil: v mém stromu Leopardus jacobitus neni sestersky k L. wieddi,

naopak je sestersky ke v§em ostatnim druhim tohoto rodu.

Kockovité Selmy vytvari fadu osobitych podskupin, od baze jde o tyto skupiny, tzv.
(podle studie Johnson et al. 2006) ,,Panthera lineage®, ,,Bay cat lineage®, ,,Caracal lineage*,
»Ocelot lineage®, ,,Lynx lineage®, ,,Puma lineage®, ,,.Leopard cat lineage* a ,,Domestic cat

lineage*
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Prionodon linsang

2 Neofelis nebulosa
1 4_|5: Panthera tigris
3 6 Panthera uncia
’ 8 Panthera pardus
9 10 Panthera leo
11 Panthera onca
5 14 Pardofelis marmorata
15 16 Catopuma badia
17 Catopuma temminckii
6 20 7L7eptailurus serval
12 21 == Caracal caracal
23 Profelis aurata
6 Leopardus jacobitus
25 28 = Leopardus pardalis
18 7 30 Leopardus wiedii
32 Leopardus colocolo
i 5 34 Leopardus tigrinus
35 36 Leopardus geoffroyi
24 37 Leopardus guigna
40 Lynx rufus
22 - 42 Lynx canadensis
43—|44: Lynx lynx
45 Lynx pardinus
38 - 48 —Acinonyx jubatus
w—ro: Puma concolor
31 Puma yagouaroundi
16 & - —Otocolobus manul
36 Prionailurus rubiginosus
i - 38 Prionailurus planiceps
52 59_|60: Prionailurus bengalensis
61 Prionailurus viverrinus
&3 Felis chaus
62 6 Felis nigripes
64 67 Felis margarita
66 Felis bieti
68 Felis libyca

Felis catus

70
69
71
73
7
i T

Felis silvestris

Obr. L.: Vysledny kladogram s o¢islovanymi vétvemi vétvemi.
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5.2. Behavioralni synapomorfie

Kazda z vétvi byla ocislovana (Obr. 1.) a byly u ni zjistény podporujici behavioralni
znaky. Pro jednotlivé vétve jsou znaky vypsany v tabulce i s dil¢imi stavy znaku a znaky
unikatni jsou zvyraznény tu¢né (Tab. 4). Nékteré skupiny nejsou podporovany zadnymi
behavioralnimi znaky, na urovni rodd téeba rody Pardofelis a Catopuma, Leopardus nebo

Felis, situaci u dalsich rodt bych chtéla priblizit:

Rod Neofelis srodem Pathera spojuji 3 znaky. VSechny tyto znaky se tykaji
potravniho chovani, respektive preferenci stfedné velké potravy charakterizovanou jednou
typizaci jako ,stfedni, jinou kategorizaci v rozmezi 10-100 kg, tfeti znak je vazan na

schopnost lovu vétsich kopytnikii.

Rod Panthera se od rodu Neofelis lisi n€kolika znaky. Podle uréitych kategorizaci jde
o kockovit¢ Selmy Splhavéjsi; v jinych kategorizacich jde o terestrické, pfiileZitostné

cv v

ptirtstky (nad 30 g) u mlad’at, oboji v rdmci kockovitych Selem.

Vétev 19 spojujici rody Leptailurus a Caracal, je spojovana vyuzivanim nor, ale tyto

nory sami nevytvaii, a dale velmi kratkou dobou estru (méné nez 4 dny).

Rod Lynx je charakterizovan dlouhou délkou estralniho cyklu (40 a vice dni) a

pozdéji natasovanymi prvnimi kroky mlad’at (24 a vice dni).

Vétev 47, spojujici rod Acinonyx a Puma, ma podporu &tyi znakli: dominantni denni
aktivita; znackovani Skrabanim zadnima nohama u samcli 1 samic; relativné vyssi denni

piirustek mlad’at (31-50 g). Rod Puma se vyznacuje aktivitou zahrnujici $plhani.

Rody Otocolobus a Prionailurus (vétev 53) se vyznacuji pouze jednim behavioralnim
znakem a to oteviranim o¢i mlad’at po vice jak 15 dnech. Rod Prionailurus (vétev 55) je

podpoften vokalizaci zvanou ,,gurgle” a primérnym poc¢tem mlad’at ve vrhu (1-2).
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Tab. 4.: Cisla vétvi s vyétem behavioralnich znaki.

\%STI;,% PODPORUJICI ZNAKY %STI;,% PODPORUJICI ZNAKY
1 77/0; 78/1; 79/2; 112/1 38 100/0; 101/0
2 69/1; 89/0; 91/1; 100/0; 101/1 39 109/3;114/2
3 73/1; 75/1; 78/2; 83/2; 107/0; 112/2,3 40 73/1; 90/2; 111/2,3; 112/1
4 75/0 41
5 73/0; 100/0; 101/0 42
6 66/1; 67/0; 68/2; 84/2 43 711
7 96/1; 97/1 44 73/1; 78/2; 89/0
8 84/1; 109/3 45 72/0; 78/0; 114/1
9 91/1 46
10 67/0; 6913, 73/10697/3/ 0; 75/0; 7913; 47 67/0; 68/2,3,4: 90/2; 112/2
11 68/2 48 69/2; 83/1; 92/3; 100/1; 101/4; 105/2; 114/3
12 49 73/1
13 50 79/3
14 75/4; 76/1; 100/0; 101/0 51 75/1; 89/2; 108/0; 109/3
15 52 87/1
16 74/0; 111/3 53 113/2
17 67/2; 69/1; 70/1; 72/3; 75/1; 78/1; 54 83/1; 84/1; 85/1; 89/0; 91/0; 102/1
18 75/1 55 92/3; 106/0
19 71/1; 108/0 56 73/1; 75/1; 88/0; 111/2,3
20 90/2; 93/1; 109/0 57 100/1; 101/1
21 78/1; 110/0; 112/1 58
22 70/1; 73/1; 75/0; 100/0; 101/0 59
23 67/0; 79/1; 88/1; 89/1; 103/1; 113/0 60 69/1; 70/1; 71/1; 73/1; 75/2
24 61 91/3; 108/0
25 62
26 66/1; 68/3; 74/0 63 67/0; 68/2; 70/1; 83/1; 89/0; 112/1; 114/2
27 731 64 72/0; 74/4
28 68/0 65 87/0; 106/0; 111/3; 114:0
29 78/1; 102/1 66 102/1
30 67/1; 73/2; 75/4 67 83/1
31 68 72/3
32 85/0; 100/0; 101/0 69
33 70 111/0
34 91/3; 109/0; 110/2; 111/3 71 68/0
35 72
36 73/0 73 87/2; 109/0; 114/0
37 68/2; 100/0; 101/0 74 74/1; 88/1; 91/2
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Kvalita znaki mize byt posuzovana i z hlediska poskytovani vérohodné topologie
kladogramd, a proto byla veskera nemolekularni data (Obr. II) a behavioralni data (Obr. III)
analyzovana z hlediska bootstrapu (v programu Winclada). V obou piipadech je vidét, ze
oba typy dat nepodporuji vSechny nalezené skupiny pii pouziti kompletni matice, ale nékteré
dil¢i pfece jenom ano, napt. skupina r. Panthera, Felis, rysové. Respektive hlavni skladbu
nékterych skupin, nebot’ s velkymi kockami rodu Panthera vykazuje vazbu i gepard a
s kockami rodu Otocolobus a Leopardus (druhu jabobitus). Obecné vzato ale behavioralni
data pii bootstrapu jsou jen o néco horSi nez veSkera nemolekularni data, konkrétné

nepodporuji skupinu puma+jaguarundi a kocka plochoceld+kocka bornejska.
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Prionodon linsang

Caracal caracal

Felis chaus

Leopardus colocolo
Leopardus geoffroyi
Leopardus guigna
Leopardus tigrinus
Leptailurus serval
Neofelis nebulosa
Pardofelis marmorata
Prionailurus bengalensis
Prionailurus rubiginosus
Prionailurus viverrinus

{ Puma concolor
Puma yagouaroundi
{ Catopuma badia
Prionailurus planiceps
we | & — Leopardus pardalis
I Leopardus wiedii

{ Catopuma temminckii

Profelis aurata

— Lynx canadensis

=2 — Lynx lynx

—— Lynx pardinus

— Lynx rufus

Acinonyx jubatus

Panthera uncia

Panthera leo

Panthera onca

Panthera pardus

Panthera tigris

Felis bieti

Felis catus

Felis libyca

Felis nigripes

Felis silvestris

Leopardus jacobitus

{ Felis margarita
Otocolobus manul

Obr. 11.: Boostrapovy strom vznikly na zakladé vSech nemolekularnich dat.
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Prionodon linsang

Caracal caracal
Catopuma badia

Felis chaus

Leopardus colocolo
Leopardus geoffroyi
Leopardus guigna
Leopardus tigrinus
Leptailurus serval
Neofelis nebulosa
Pardofelis marmorata
Prionailurus bengalensis
Prionailurus planiceps
Prionailurus rubiginosus
Prionailurus viverrinus
Puma concolor

Puma yagouaroundi
Leopardus pardalis

Leopardus wiedii
Catopuma temminckii

S8 |

Profelis aurata
— Lynx canadensis
&« — Lynx lynx

—— Lynx pardinus
— Lynx rufus
Acinonyx jubatus
Panthera uncia

€6

Panthera leo
Panthera onca
Panthera pardus
Panthera tigris
Felis bieti

Felis catus

Felis libyca

Felis nigripes

€3

[
L]

Felis silvestris
Leopardus jacobitus

sz | Felis margarita
Otocolobus manul

Obr. 111.: Bootstrapovy strom vznikly na zaklad¢ jen behavioralnich dat.
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5.3.CI a RI dil¢ich typu dat

Jak jiz bylo zminéno, CI a RI byly hodnoceny pfi riznych variantach typizaci dat.
Prvni kategorizace odliSovala data na chromozomalni, morfologické, behavioralni,
ekologické a DNA data. Statistické zhodnoceni ukazuje, Ze CI a RI hodnoty jsou pro
nemolekularni znaky rovnocenné (resp. nejsou signifikantné odlisné), tedy fylogeneticky
srovnatelné hodnotné, molekularni znaky jsou jako jediné fylogeneticky hodnotné&jsi (resp.
vykazuji statisticky vy$§i hodnoty CI a RI) vici vSem diléim nemolekuldrnim

charakteristikam kromé chromosomalnich dat (pro detail viz Tab. 5 a 6).

Tab. 5.: Porovnani CI s prvnim typem kategorizace.

Tukeylv HSD test; proménna CI (pro statistiku)
PFiblizné pravdépodobnosti pro post hoc testy
Chyba: meziskup. PC = 692,20, sv = 1156,0
C. buriky Prom4 {1} (51,800) | {2} (35,625) |{3} (37,187) | {4} (18,867) | {5} (74,984)
1 chr. 0,664331 |0,761843 |0,108890 |0,283046
2 morf. 0,664331 0,997120 |0,142794 |0,000017
3 ch. 0,761843 |0,997120 0,128174 |0,000017
4 eko. 0,108890 |0,142794 |0,128174 0,000017
5 DNA 0,283046 | 0,000017 0,000017 0,000017
Tab. 6.: Porovnani RI s prvnim typem kategorizace.
Tukeydv HSD test; proménna RI (pro statistiku)
PFiblizné pravdépodobnosti pro post hoc testy
Chyba: meziskup. PC = 1494,1, sv = 1156,0
C. buniky Prom4 {1} (74,400) | {2} (44,981) | {3} (42,063) | {4} (29,333) | {5} (69,687)
1 chr. 0,457456 |0,385103 |0,158819 |0,998803
2 morf. 0,457456 0,992722 |0,584900 |0,000017
3 ch. 0,385103 |0,992722 0,799633 | 0,000029
4 eko. 0,158819 |0,584900 |0,799633 0,000584
5 DNA 0,998803 | 0,000017 0,000029 | 0,000584

Pii jemngj$im déleni morfologickych znaki na meékkou a kostni morfologii,
behavioralnich na chovani a reprodukci a DNA dat useky gent autosomalni, vazanych na X
anaY se ukazalo pro Cl (Tab. 7), ze oba podtypy behavioralnich znaki nejsou signifikantné
odlisné od jinych nemolekularnich podskupin, avSak vSechny podskupiny molekularnich
znakl jsou signifikantné vyssi v hodnotach CI a RI. Dodejme, Ze v ramci nemolekularnich
dat vykazuji znaky morfologie vdzané na kostru signifikantn€ vys$S§i hodnoty CI nez
morfologické parametry mékkych tkani a ekologie, v ramci molekuldrnich dat jsou si blizsi
autosomalni geny a geny vazané na X-chromosomy, geny Y-chromosomu vykazuji vi¢i nim
signifikantné vyssi hodnoty CI.
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Porovnani RI (Tab. 8.) vykazuje dosti odlisny obraz obecné spocivajici ve vzajemné
podobnosti RI mezi nemolekularnimi dil¢imi typy dat a jejich odliSnost vii¢i molekularnim
znakim. Zajimavé je, Ze nckteré dil¢i typy nemolekularnich dat vykazuji statisticky
srovnatelné¢ hodnoty RI i1 s molekularnimi daty — konkrétné tieba Ilebecni-kosterni
morfologické znaky, podobn¢ (kromé srovnani s geny vazané na Y-chromosom) i
morfologické znaky vazand na mekké tkané a reprodukéni charakteristiky. Z hlediska
behavioralnich podtypt vykazuji reprodukcéni charakteristiky vyssi hodnoty RI nez jiné

znaky chovani, které vykazuji signifikantné nizs§i hodnoty RI vii¢i molekularnim podtyptm.
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Tab. 7.: Porovnani CI s druhym typem kategorizace.

Tukeyav HSD test; proménna Cl (pro statistiku)
Priblizné pravdépodobnosti pro post hoc testy
Chyba: meziskup. PC = 655,08, sv =1152,0

C.bufky | Prom3 {1} (51,800) | {2} (46,474) |{3} (29,379) |{4}(38,842) |{5}(30,900) |{6}(18,867) |{7}(69,715) |{8}(73,698) |{9} (83,213)
1 chr. 0,099965 |0,621708 |0,979173 |0,860232 |0,235771 | 0,827781 | 0,629731 | 0,138982

2 morf. k. 0,999965 0,028809  |0,931776  |0,739327  |0,012098  |0,000012  |0,000010  |0,000010

3 morf. m. | 0,621708 | 0,028809 0,671778 | 1,000000 | 0,884109 | 0,000010  |0,000010 | 0,000010

4 ch. 0,079173 |0,931776 | 0,671778 0,994326  |0,203948 | 0,000010  |0,000010 | 0,000010

5 rep. 0,860232 | 0,739327 | 1,000000 | 0,994326 0,966135 | 0,000104  |0,000022 | 0,000010

6 eko. 0,235771 | 0,012098 | 0,884109 | 0,203948 | 0,966135 0,000010 | 0,000010 | 0,000010

7 auto 0,827781 |0,000012  |0,000010 | 0,000010 | 0,000104 | 0,000010 0,816241 | 0,000010

8 X-L 0,629731  |0,000010  |0,000010 | 0,000010 | 0,000022 | 0,000010 | 0,816241 0,009435

9 Y-L 0,138982  |0,000010  |0,000010  |0,000010  |0,000010  |0,000010  |0,000010  |0,009435

Tab. 8.: Porovnani RI s druhym typem kategorizace

Tukeylv HSD test; proménna RI (pro statistiku)
PFiblizné pravdépodobnosti pro post hoc testy
Chyba: meziskup. PC = 1466,2, sv = 1152,0

C.butky  |Prom3 {1} (74,400) |{2} (53,816) |{3}(39,894) |{4} (41,184) |{5} (45,400) |{6} (29,333) |{7} (64,346) |{8} (71,287) |{9}(76,951)
1 chr. 0,969807 |0,583698 | 0,666538 |0,904645 |0,354754  |0,999682  |1,000000 | 1,000000

2 morf. k. 0,969807 0,692009 | 0,883265 | 0,999516 | 0,475413 | 0,785233 | 0,245616 | 0,012133

3 morf. m. | 0,583698 | 0,692009 1,000000 | 0,999972 | 0,988965 | 0,000045 | 0,000012 | 0,000010

4 ch. 0,666538 | 0,883265 | 1,000000 0,999998  |0,984593  |0,009742  |0,000711  |0,000012

5 rep. 0,004645 | 0,999516  |0,999972 | 0,999998 0,983301 |0,831851 | 0,501384 | 0,199701

6 eko. 0,354754 | 0,475413 | 0,988965 | 0,984593 | 0,983301 0,014245 |0,001947 |0,000117

7 auto 0,999682 | 0,785233  |0,000045 |0,009742 |0,831851 | 0,014245 0,655216 | 0,000108

8 X-L 1,000000 | 0,245616 | 0,000012  |0,000711  |0,501384 | 0,001947 | 0,655216 0,884434

9 Y-L 1,000000 | 0,012133 | 0,000010  |0,000012  |0,199701  |0,000117 | 0,000108 | 0,884434
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Pfi nejjemné;jsi kategorizaci (viz Ptiloha 2) se pfi popisu zamétim pro pocet podtypt
Cisté¢ na behaviordlni podtypy a jejich signifikantni/nesignifikantni rozdily vaéi jinym
nemolekularnim ¢i molekuldrnim podtypiim. VSeobecné plati, Ze behavioralni znaky jsou
hodnotou CI vétSinou nesignifikantné odlisné od jinych nemolekularnich znak a naopak
casto signifikantné odlisné vici tém molekularnim, vyjimkou (tj. srovnatelnymi hodnotami
Cl k molekularnim datim) jsou znaky vazané na socialitu, potravni chovani a vokalizaci.
Vyjimkou je téz signifikantné nizsi hodnota CI podtypu ,,aktivit™ a ,,hrozby plus znackovani‘
ve srovnani s postkranialnimi znaky a dale vyssi hodnota CI potravniho chovani ve srovnani

S obyvanym prostiedim.

Statistické porovnani RI ukazalo mnohem méné¢ signifikantnich rozdila pifi porovnani
behaviordlnich, ale i dalSich nemolekularnich podtypi. Signifikantné vyssi hodnoty RI
vykazuji tfi geny viuéi podtypu aktivita a pét genl k podtypu hrozby a znackovani, v obou

téchto ptipadech jde o geny vdzané na X nebo Y chromosom.
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6. Diskuse.

Z historického hlediska je zajimavé, Ze se predpoklad pouzitelnosti behavioralnich znakl pro
poznani i ptibuznosti jejich nositelti (Lorenz 1949, 1958; Tinbergen 1959) naplnil. V té mifte,
ze vétSina studii ukazuje na pritomnost fylogenetického signalu u behaviordlnich znakd,
ktery je spiSe rovnocenny k jinym nemolekularnim znakim, velmi vzécné srovnatelny, az
vibec nejvzacnéji, vyssi ke znakiim molekularnim (viz ma Tabulka 1).

Samoziejmé plati, Ze uzitelnost behaviordlnich znakti by neméla byt vniména dogmaticky,
nékteré znaky neodrazeji fylogenetickou historii (viz Tabulka 1), dano i mirou selekce a
mirou variability a evolu¢ni historii taxonti. Pro behavioralni znaky se v kritické roviné
predpoklada velka labilita, moznost kulturniho pfenosu, ontogeneticky vliv na chovani,
zkorelovani s morfologii (tj. replikace téhoz do matice pii kombinaci znaki, funk¢éni povaha
(nikoliv strukturalni povaha — pro review Cracraft. 1981; Rendall &Di Fiore, 2007) apod.
(pro review Wenzel, 1992), ale vétsina téchto parametrd se da zohlednit, popf. se jim da
vyhnout (Wenzel, 1992).

Rada kritiky spo¢ivala v obecném piistupu ke kombinaci riiznych datovych soubord a ladéni
metodologie v dobach pocatkt aplikovaného kladistického/fylogenetické piistupu — dnes se
tteba doporucuje analyzovat data spole¢né (viz napt. Queiroz et al., 1995; Zrzavy, 1997).

To, ze behavioralni znaky jsou pfi generalizaci celkem slusnym zdrojem fylogenetické
informace, muze souviset i se zpiisobem zpracovani. Podobné jako u morfologickych znakt
si badatel sonduje repertoar skupiny a védomé hleda ty, které vypadaji smysluplng,
piiméfené fixované a na druhou stranu variabilng, rozpoznateln¢ a jsou z principu
potencionalné fylogeneticky informativni (ma dany znak vice taxont ve sledované skuping).
Pietaveni pozorovanych projevii do matice znakii badatele nuti projevy homologizovat nebo
se 0 homologizaci pokusit (viz napt. Rendall &Di Fiore, 2007). Témito fadky se tedy chce
fict, ze zpusob prace je stejny jako u morfologickych dat (nebo jinych nemolekularnich dat)
spocivajici v pe€livé praci s témito znaky.

Domnivam se, Ze ale kazdy vhodny behavioralni projev by mél byt analyzovan, protoZe
sama labilita n¢kterych behavioralnich znakd je biologicky zajimava (napf. Lockwood &
Fleagle 1999). Celkov¢ Ize tedy doporucit analyzu behavioralnich dat, s tim ptekvapivé
souvisi jisté vypozorované trendy vyuzivani fylogenetickych inforamci v behavioralnich
Casopisech (Price et al., 2011).

Jak ma reSerSe ukdzala, existuje celd fada praci, u kterych jsou k dispozici behavioralni data,
ale zlistavaji nevyhodnocené, coz je velka Skoda. Tato vyhodnoceni povazuji za jednu
z perspektiv vyplyvajici z mé prace.

V nékterych piipadech se tato situace zacina ménit, na data shromazdéna Waltherem
(1975) se zcela aktualné zaméfili Deleporte & Cap (2014), potencialita kvality vokaliza¢nich
udaju pro kockovité Selmy (napf. Peters & Tonkin-Leyhausen,1990) byla naplnéna Petersem
& Petersem (2010). Jak bylo zminéno v tivodu a citaéné dokladovano i v piiloze,
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kockovité Selmy patii ke skupinam, pro které mame k dispozici velmi mnoho informaci o
biologii vétsiny druhti a zname velmi slusné (U nékterych druhti vyborné) behavioralni
repertoar (napt. Leyhausen 1969; Kitchener 1991; Sunquist & Sunquist 1996). Je velmi
piekvapivé, ze tento repertoar nebyl doposud plnohodné vyhodnocen (viz napf. nepiitomnost
u jinak velmi komplexni studie Mattern & McLennan, 2000). Z tohoto hlediska je nas pokus
¢astecné prakopnicky pro tuto skupinu. M¢é vysledky ukazuji, Ze behavioralni znaky jsou
rovnocenn¢ kvalitni k jinym nemolekularnim znakiim, vzacné i k dil¢im typtim
molekularnich dat. Bohuzel samy o sobé podporuji jen n¢kolik malo podskupin v ramci
Celedi a obecna podpora pro vymezované linie nepisobi pii celkovém pohledu ptili§
impresivné. To je v nékterych ptipadech posileno osobitosti jednotlivych druhti — napiiklad
velké koCky (Pantherinae) maji rozliSované osobité projevy chovani (vokalizace, hrozba,
postoje), Casto je nema bud’ pardal (Neofelis), coz az tak nevadi s ohledem k jeho postaveni,
nebo irbis, coz oslabuje ,,charismati¢nost® téchto znakd.

S ohledem ke studované skuping je vhodné zminit, ze nékteré¢ biologické parametry
dil¢ich druht zistavaji nezname nebo nepopisované a to ipfes to, Ze tak oblibenou a tolik
zkoumanou skupinou. I zde se patrné promita parametr oblibenosti, nebot’ mnohem vice

otaznikll je vazané na malé kocky, prestoZe jsou jinak dobfe chovatelné v lidské péci.

Bohuzel se nepodaftilo doplnit uplné vSechna chybéjici data. Domnivam se vSak, ze
uplné doplnéni znaki by nijak vyrazné nezménilo mnou ziskané vysledky. Navzdory tomuto
faktu by bylo dobré doplnit chybéjici znaky chovani kockovitych Selem, ne vSak pro dalsi
fylogenetické hodnoceni, ale pro doplnéni znalosti o této skupiné€ zivocichi. Proto by bylo
vhodné pokracovat ve spolupraci se zoologickymi zahradami, aby bylo moZné doplnit

vSechna chybéjici data.
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7. Z.avér.

Na zékladé literarni reSerse vyplyva, Ze behavioralni znaky vétsinou obsahuji

zajimavy fylogeneticky signél a je vhodné je zaclenovat k jinym typtim dat.

Jsou-li srovnatelné ve své fylogenetické vypovédi, tak spiSe k jinym nemolekularnim

datlim, pouze vzacné jsou srovnatelné nebo dokonce lepsi nez data molekulérni.

Analyza koc¢kovitych Selem ukdazala, Ze behavioralni znaky jsou rovnocenné kvalitni

K jinym nemolekularnim znakam.

Bohuzel samy o sob¢ podporuji jen nékolik malo podskupin v rdmci ¢eledi a obecna
podpora pro vymezované linie neptsobi pii celkovém pohledu dojmem

charismatickych/impresivnich znakd.

Doplnéni vSech chybéjicich dat pro kockovité Selmy by zfejmé nijak neovlivnilo

vysledky, z fylogenetického hlediska tedy neni prioritni.
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9. Prilohy.

9.1.Priloha 1 — Seznam znakaii.
1. Number of autosomal pairs:
0 =72 (and more); 1 =70; 2 =68; 3 =66 (and 64).
Definition: Kral & Zima 1980.
Distribution: Centerwall et al. 1977; Kral & Zima 1980; Centerwall et al. 1983; O’Brien et
al. 2006.

2. Pericentric inversion of chromosome B4:
0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000

3. Distal placement of the major band in the short arm in contrast to proximal placement on
chromosome D2:
0 = proximal; 1 = distal; 2 = unlisted.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

4. Distinctive feature of chromosome D2:
0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

5. Conversion of chromosome F2 to E5:
0=F2;1=E5.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

6. Fusion of chromosomes F2 and F3 into C3:
0 = F2 and F3 unfused; 1 = fused.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000

7. Skull shape (based on geometric morphometrics):

0 = snouted/massive-headed cats; 1 = round-headed; 2 = tapering-headed; 3 = stout-headed,;
4 = low profiled-headed; 5 = generalized.

Definition: cf. Sicuro 2011.

Distribution: Sicuro 2011.

8. Size-adjusted bite force (BFQ):

0 = less than 90; 1 =90-99; 2 = 100-109; 3 = 110 and more.
Definition: cf. Sakamoto et al. 2010.

Distribution: Sakamoto et al. 2010.
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9. Upper fourth deciduous premolar, parastyle, and metastyle roots:
0 = bifurcate; 1= partially fused; 2 = totally fused.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

10. Lower third deciduous premolar, second posterior accessory cusp:
0 = prominent, cylindrical cone; 1 = reduced, flattened cone.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

11. Upper third premolar, parastyle:

0 = reduced or absent; 1 = greatly enlarged.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

12. Upper fourth premolar, protocone:

0 = poorly or moderately to well developed; 1 = markedly reduced; 2 = almost totally absent.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

13. Upper third premolar, metastyle:

0 = well developed; 1 = reduced.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

14. Upper canine lingual ridge:

0 = absent; 1 = weakly developed; 2 = well-developed ridge.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

15. Lower canine lingual cavity:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

16. Upper fourth and third premolars, relative positions on the maxilla:
0 =P3 and P4 aligned; 1 = P3 projects laterally in relation to P4.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

17. Relative position of foramen rotundum to basicranial plane:
0 = on orbital wall; 1 = at the basicranium’s plane.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.
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18. External pterygoid fossa:

0 = poorly to moderately developed; 1 = well developed.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

19. Palatine bones:

0 = intermediate inflection; 1 = reduced inflection; 2 = increased inflection.

20. Subarcuate fossa:

0 = deep fossa; 1 = poorly developed; 2 = absent.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

21. Internal auditory meatus, marginal surface:
0 = distinctive border absent; 1 = present.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

22. Longitudinal ridge of auditory meatus:

0 = absent; 1 = moderately developed ridge; 2 = well-developed ridge.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

23. Malleus, processus muscularis:

0 = thinner and pointed; 1 = thicker and cylindrical.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

24. Malleus, processus brevis:

0 = not anteriorly reflected; 1 = anteriorly reflected.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

25. Incus, inferior head with malleus:

0 = less prominent projection; 1 = prominent projection.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.
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26. Groove for stylomastoid foramen:

0 = small superior part of the posterior wall of the anterior crus of the ectotympanic fused
with the squamosal, which blends posteriorly with the mastoid process and displays an
inferior crest quasi-enclosing the grove; 1 = lacks the circular aspect of the groove ... [and]
the mastoid process does not have an anteroventral projection over the stylomastoid opening
... a fissure separates the anterior crus of the ectotympanic from the complex formed by the
mastoid proces and the squamosal; 2 = the posterior wall of the anterior crus of the
ectotympanic completely fused with the squamosal and forming a continuous compact
lateral surface with the mastoid process.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

27. Frontal sinus, relative position on the skull:

0 = frontal sinus restricted to postorbital region; 1 = centrally positioned; 2 = anteriorly
positioned.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

28. Position of posterior part of the first caudal ethmoturbinate scroll:
0 = posterior; 1 = anterior.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

29. Frontal bone, lateral expansion:

0 = none; 1 = moderate expansion; 2 = extreme expansion.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

30. Frontonasal region, dorsal profile:

0 = less than 25° 1 = greater than 45°.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

31. Rostral constriction:

0 = absent; 1 = moderate; 2 = extensive.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

32. Nasal curvature:

0 = convex; 1 = concave.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.
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33. Narrow interorbital breadth:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

34. Reduction of the infraorbital foramen:
0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

35. Jugal and frontal postorbital processes:

0 = not fused; 1 = extended but not fused; 2 = fused.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

36. Jugal anterior process projected over the infraorbital foramen:
0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

37. Lower rim of the orbit flattened, enlarged and medially inflected:
0 = absent; 1 = present; 2 = present with anterior projection.
Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

38. Ossification of the hyoid apparatus:

0 = complete; 1 = incomplete.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

39. Anterior projecting flange on head of fibula:

0 = absent or poorly developed; 1 = well developed.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

40. Tendon for extensor digitorium longus:

0 = plesiomorfic state; 1 = tendon originates on the lateral epicondyle of the femur, passing
through a notch on the head of the tibia and under a flange.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000.

41. Olecranon of the ulna:

0 = lateral side larger; 1 = medial side larger.
Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.
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42. Reduction of caudal vertebrae:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

43. Pinnae, shape of tip:

0 = rounded; 1 = pointed.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Gaubert 2009; Sunquist & Sunquist 2009 (serval
0).

44. Rhinarium:

0 = ,,pantherine* type; 1 = ,,feline* type; 2 = ,,viverrine®.

Definition: Hemmer 1966; Véron 1995.

Distribution: Hemmer 1966; Véron 1995; Gaubert 2009; Sunquist & Sunquist 2009.

45. Reduction of the rhinarium:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Gaubert 2009; Sunquist & Sunquist 2009.

46. Reduction of interdigital webbing of hind foot:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Sunquist & Sunquist 2002.

47. Claws:

0 = relatively nonretractile; 1 = retractile.

Definition: Sunquist & Sunquist 2002.

Distribution: Véron 1995; Bryant et al. 1996; Sunquist & Sunquist 2002.

48. Cutaneous lobe protecting retracted claw:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.

Distribution: Hemmer 1966; Mattern & McLennan 2000; Sunquist & Sunquist 2002.
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49. Pupil shape, when contracted:

0 = narrow slit; 1 = round.

Definition: Mattern & McLennan 2000.

Distribution: Véron 1995; Mattern & McLennan 2000; Sunquist & Sunquist 2002; Gaubert
2009; Sunquist & Sunquist 2009; Breitenmoser & Breitenmoser 2011; MacDonald &
Loveridge 2010.

50. Spine patch on tongue:

0 = begins closer to tip; 1 = begins close to apex.

Definition: Mattern & McLennan 2000.

Distribution: Sonntag 1923; Véron 1995; Mattern & McLennan 2000.

51. Papillae clavatae on tongue:
0 = absent; 1 = present.
Definition: Sonntag 1923
Distribution: Sonntag 1923.

52. Points of papillae spinosae on tongue:
0 = straight; 1 = recurved.

Definition: Sonntag 1923

Distribution: Sonntag 1923.

53. Thick pad on vocal folds:

0 = absent; 1 = present.

Definition: Mattern & McLennan 2000.
Distribution: Mattern & McLennan 2000.

54. Pinnae, ear tufts:

0 = absent; 1 = moderately developed; 2 = greatly developed.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Gaubert 2009; Sunquist & Sunquist 2009.

55. Whiskers:

0 = absent; 1 = present.

Definition: Sunquist & Sunquist 2002.

Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009.
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56. Body size:

0 = small (1-10 kg); 1 = medium (11-40 kg); 2 = large (>40 kg).

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Gaubert 2009; Sunquist & Sunquist 2009;
Stankowich et al. 2011.

57. Felid mass:

0 =small (less than 16 kg); 1 = medium size (16-25); 2 = large (more than 25 kg).
Definition : Meachen-Samuels & VanValkenburgh 2009a,b.

Distribution: Meachen-Samuels & VanValkenburgh 2009a,b.

58. Body size:

0 = large (35-135 kg); 1 = medium (7-20); 2 = small (less than 6.5).

Definition: Nowell & Jackson 1996.

Distribution: Nowell & Jackson 1996; Gaubert 2009; Sunquist & Sunquist 2009.

59. Body size:

0 = small (0-10 kg); 1 = medium (11-50 kg); 2 = large (more than 50 kg).
Definition: Ortolani 1999a.

Distribution: Gaubert 2009; Sunquist & Sunquist 2009.

60. Body size:

0 = extremely small (30-49 cm); 1 = small (50-59); 2 = moderate (60-79); 3 = medium (80-
99); 4 = large (100-179); 5 = extremely large (more than 200).

Definition: Kleiman & Eisenberg 1973.

Distribution: Kleiman & Eisenberg 1973; Nowak 1999; Sunquist & Sunquist 2002; Gaubert
2009; Sunquist & Sunquist 2009; Stankowich et al. 2011

61. Size:

0 = large (>100 cm); 1 = medium (80-100 cm); 2 = small (<80 cm).

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

62. Head and body length (in mm):

0 =660 or less; 1 = 661-860; 2 = 861-1100; 3 = 1101 and more.

Definition: cf. Werdelin & Olsson 1997;

Distribution: Nowak 1999; Werdelin & Olsson 1997; Gaubert 2009; Sunquist & Sunquist
2009; Stankowich et al. 2011.

63. Shoulder height (mm):

0 = less than 299; 1 = 300-399; 2 = 400-499; 3 = 500-599; 4 = 600-699; 5 = more than 700
mm.

Definition: cf. Stankowich et al. 2011.

Distribution: Sunquist & Sunquist 2009; Stankowich et al. 2011.
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64. Tail length:

0 = long (approx. 60% body length); 1 = medium (35-55%); 2 = shorst (less than 30%).
Definition: cf. Sunquist & Sunquist 2002.

Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009.

65. Tail:

0 =long; 1 = medium; 2 = short.

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

66. Activity:

0 = nocturnal or nocturnal + crepuscular; 1 = diurnal. (,,both* = polymorfism 0,1).
Definition: Mattern & McLennan 2000.

Distribution: Ortolani & Caro 1996 (rozliSuje i crepuscular); Nowak 1999; Mattern &
McLennan 2000; Gaubert 2009;67. Nocturnality:

0 = not nocturnal; 1 = nocturnal or crepuscular.

Definition: Stankowich et al. 2011.

Distribution: Nowak 1999; Sunquist & Sunquist 2009; Stankowich et al. 2011.

68. Activity time:

0 = nocturnal; 1 = mainly nocturnal and/or crepuscular; 2 = no activity time preference; 3 =
mainly diurnal; 4= diurnal.

Definiton: Allen et al. 2010.

Distribution: Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009; Allen et al. 2010.

69. Social behaviour:

0 = solitary; 1 = pairs; 2 = variable groups; 3 = groups.

Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Nowak 1999; Sunquist & Sunquist 2002; Gaubert 2009;
Sunquist & Sunquist 20009.

70. Sociability:

0 = nonsociable; 1 = sociable (pairs or any grater level of intraspecific non-reproductive
interactions).

Definiton: Allen et al. 2010.

Distribution: Nowak 1999; 2009; Sunquist & Sunquist 2009; Allen et al. 2010.

71. Burrowing:

0 = does not use burrows at all; 1 = uses burows of other species or natural cavities in rocks,
fallen logs, or the earth; 2 = excavates own burrows.

Definition: Stankowich et al. 2011.

Distribution: Nowak 1999; Sunquist & Sunquist 2002; Sunquist & Sunquist 2009; Gaubert
2009; Sunquist & Sunquist 2009; Stankowich et al. 2011; Ray & Butynski 2013.
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72. ,,Within habitat*:

0 =terrestrial; 1 = arboreal; 2 = swims; 3 = terrestrial, but climbs.

Definition: Ortolani & Caro 1996 and Mattern & McLennan 2000.

Distribution: Ortolani & Caro 1996; Mattern & McLennan 2000; Gaubert 2009; Sunquist &
Sunquist 2009.

73. Locomotor category:

0 = terrestrial; 1 = scansorial (climb for refuge, but rarely hunt in the trees); 2 = arboreal.
Definition : Meachen-Samuels & VanValkenburgh 2009a,b.

Distribution: Meachen-Samuels & VanValkenburgh 2009a,b.

74. Arboreality:

0 = not arboreal; 1 = semi-arboreal; 2 = arboreal.

Definition: Stankowich et al. 2011.

Distribution: Nowak 1999; Sunquist & Sunquist 2009; Stankowich et al. 2011.

75. Locomotion scores:

0 =terrestrial; 1 = terrestrial and occasionally arboreal; 2 = terrestrial and arboreal; 3 =
arboreal and occasionally terrestrial; 4 = arboreal.

Definiton: Allen et al. 2010.

Distribution: Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009; Allen et al. 2010.

76. Preferred ,,prey*:

0 = mammals; 1 = birds; 2 = fishes; 3 = fruits..

Definition: cf.Kitchener 1991.

Distribution: Estes 1991; Kitchener 1991; Nowak 1999; Freer 2004; Grassman et al. 2005;
Sousa & Bager 2007; Gaubert 2009; Sunquist & Sunquist 2009; Sheil 2011.

77. Prey eaten:

0 = ungulates; 1 = birds; 2 = small mammals.

Definition: Ortolani 1999a.

Distribution: Green 1991; Kitchener 1991; Nowak 1999; Gaubert 2009;Jennings & Veron
2009; Sunquist & Sunquist 20009.

78. Preferred prey types:

0 =small prey (smaller than themselves)s; 1 = mixed prey (kill both sizes of prey depending
on what prey is preferred or easily available); 2 = large prey (as large or larger than
themselves).

Definition : Meachen-Samuels & VanValkenburgh 2009a,b.

Distribution: Meachen-Samuels & VanValkenburgh 2009a,b.

79. Prey size:

0 = very small (do 1 kg); 1 = small (1-10 kg;) 2 = medium (10-100 kg); 3 = large (100-400
kg).

Definition: Gittleman 1989;
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Distribution: Gittleman 1989; Green 1991; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009.

80. Feeding:

0 =insquat; 1 = in lie.
Definition: Hemmer 1966.
Distribution: Hemmer 1966.

81. Feeding - tug with elevation of head:
0 = present; 1 = absent.

Definition: Hemmer 1966.

Distribution: Hemmer 1966.

82. Fur care:

0 = much intensive; 1 = less intensive.
Definition: Hemmer 1966.
Distribution: Hemmer 1966.

83. Threatening behaviour:

0 =, feline* type; 1 = ,,serval® type; 2 = ,,pantherine* type.
Definition: Leyhausen 1979.

Distribution: Leyhausen 1979; Estes 199184.

84. Head rubbing:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.

85. Cheek rubbing:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.

86. Chin rubbing:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.

87. Neck rubbing:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.

88. Claw raking:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.
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89. Urine spraying:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Leyhausen 1979; Estes 1991; Mellen 1993; Murray & Gardner 1997; Sunquist
& Sunquist 2002.

90. Scraping with hind feet:

0 = males; 1 = females; 2 = both sexes.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Mellen 1993; Sunquist & Sunquist 2002.

91. Feces:

0 = covered; 1 = uncovered, scattered; 2 = uncovered, conspicuous; 3 = uncovered,
localized.

Definition: Sunquist & Sunquist 2002.

Distribution: Estes 1991; Murray & Gardner 1997; Sunquist & Sunquist 2002; Gaubert
2009; Sunquist & Sunquist 20009.

92. Gurgle:

0 = absent; 1 = present or probably present, cooing form; 2 = present or probably present,
intermediate form; 3 = present or probably present, bubbling form.

Definition: Peters & Leyhausen 1999.

Distribution: Peters & Leyhausen 1999; Sunquist & Sunquist 2002
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93. Prusten:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002.

94. Puff:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002

95. Main call with grunt element:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002.

96. Roaring sequence:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002.

97. Grunt:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002.

98. Wah-wah:

0 = absent; 1 = present or probably present.
Definition: Sunquist & Sunquist 2002.
Distribution: Sunquist & Sunquist 2002.

99. Mean dominant frequency:

0 =less than 0.5; 1 =0.6-1.7 2 = 1.9 and more.

Definition: cf. Peters & Peters 2010.

Distribution: Nowell et Jackson 1996; Gaubert 2009; Sunquist & Sunquist 2009; Peters &
Peters 2010.

100. Agonistic stare:

0 = absent; 1 = present.
Definition: Ortolani 1999b.
Distribution: Ortolani 1999b.101.

101. Agonistic teeth baring:

0 = absent; 1 = present.
Definition: Ortolani 1999b.
Distribution: Ortolani 1999b.101.



102. Ear sniffing:

0 = absent; 1 = present.
Definition: Ortolani 1999b.
Distribution: Ortolani 1999b.

103. Neck/cheek biting:

0 = absent; 1 = present.
Definition: Ortolani 1999b.
Distribution: Ortolani 1999b.

104. Nipple number (pairs):

0=1-2;1=3;2=4;3=6.

Definition: Kitchener 1991.

Distribution: Mearns 1902; Haltenroth 1957; Kitchener 1991; Heptner & Sludskii 1992;
Knight 1994; Véron 1995; Murray & Gardner 1997; Oliveira 1998a,b; Nowak 1999; Ewer
1998; Glas 2013; Sliwa 2013.

105. Gestation period (days):

0 =55-70; 1 = 71-89; 2 = 90 and more.

Definition: cf. Sunquist & Sunquist 2002.

Distribution: Leyhausen & Falkena 1966; Hayssen et al. 1993; Ewer 1998; Nowak 1999;
Sunquist & Sunquist 2002; Gaubert 2009;; Sunquist & Sunquist 2009; Vargas et al. 2009.

106. (Typical-average) Litter size:

0=1-2;1=3-4;2=5and more.

Definition: Sunquist & Sunquist 2002.

Distribution: Hayssen et al. 1993; Ewer 1998; Nowak 1999; Sunquist & Sunquist 2002;
Gaubert 2009; Sunquist & Sunquist 2009.

107. Litter per year:

0=0,5;1=1; 2 =more than 1.

Definition: Sunquist & Sunquist 2002.

Distribution: Hayssen et al. 1993; Ewer 1998; Nowak 1999; Sunquist & Sunquist 2002;
Gaubert 2009; Sunquist & Sunquist 2009.

108. Length of estrus (days):

0 = less than 4; 1 = 4-10; 2 = more than 10.

Definition: cf. Sunquist & Sunquist 2002.

Distribution: Hayssen et al. 1993; Callahan & Dulaney 1997; Nowak 1999; Sunquist &
Sunquist 2002; Dehnhard et al. 2009; Gaubert 2009; Sunquist & Sunquist 2009.

109. Estrous cycle (days):

0 = less than 20; 1 = 20-29; 2 = 30-39; 3 = 40 and more.

Definition: cf. Sunquist & Sunquist 2002.

Distribution: Tonkin & Kohler 1978; Mellen 1989; Hayssen et al. 1993; Murray & Gardner
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1997; Nowak 1999; Sunquist & Sunquist 2002; Denhard et al. 2009; Gaubert 2009; Sunquist
& Sunquist 2009; Brown 2011; Santymire et al. 2011; Hunter & Bowland 2013.

110. Age at sexual maturity / first reproduction (months):

0 = less than 14; 1 = 15-24; 2 = more than 24.

Definition: cf. Sunquist & Sunquist 2002.

Distribution: Hayssen et al. 1993; Dmoch 1997; Sunquist & Sunquist 2002; Gaubert 2009;
Sunquist & Sunquist 20009.

111. Juvenile size (as ratio between birth weight and female weight; in %):

0= lessthan 1,5; 1 =1,6-3; 2 = 3,1-4,6; 3 = 4,7 and more.

Definition: cf. Sunquist & Sunquist 2002.

Distribution: Oftedal et Gittleman 1989; Hayssen et al. 1993; Ewer 1998; Fernandez et al.
2002; Hedberg 2002; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009;

112. Daily weight gain (g):

0 = less than 15 g; 1 = 16-30; 2 = 31-50; 3 = more than 51 g.

Definition: cf. Kitchener 1991.

Distribution: Scheffel & Hemmer 1975; Dobroruka 1978; Oftedal & Gittleman 1989; Green
1991; Kitchener 1991; Dmoch 1997; Edwards & Hawes 1997; Fernandez et al. 2002;
Oliveira 1998; 113. Eyes open (days):

0 =lessthan 7; 1 = 7-14; 2 = 15 and more.

Definition: cf. Kitchener 1991.

Distribution: Dobroruka 1978; Tonkin & Kohler 1978; Kitchener 1991; Fernandez et al.
2002; Heptner & Sludskii 1992; Olbricht et al. 1995; Anonymus 1997; Ewer 1998; Oliveira
1998; Nowak 1999.

114. First walking (days):

0=9-15; 1 = 16-23; 2 = 24 and more.

Definition: cf. Kitchener 1991.

Distribution: Dobroruka 1978; Tonkin & Kohler 1978; O’Connor & Freeman 1982; Estes
1991; Green 1991; Kitchener 1991;Fernandez et al. 2002; 115. Habitat range:

0 = minor; 1 = intermediate; 2 = large.

Definition: Peters & Peters 2010.

Distribution: Nowell et Jackson 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009; Peters & Peters 2010.

116. Geographic range:

0 = restricted (less than 1.5 mil. km?); 1 = small (1,6-4); 2 = medium (5-9); 3 = wide (10-
35).

Definition: Nowell & Jackson 1996.

Distribution: Nowell & Jackson 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009.

117. Habitat specialisation:
0 = small (less than 0.4); 1 = medium (0.4-0.7); 2 = higher-hight (0.7-1).
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Definiton: Allen et al. 2010.
Distribution: Nowak 1999; Gaubert 2009; 2009; Sunquist & Sunquist 2009; Allen et al.
2010.

118. Habitat association:

0 = narrow (2-6 habitat types); 1 = intermediate (7-9); 2 = broad (10-15).

Definition: Nowell & Jackson 1996.

Distribution: Nowell & Jackson 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009.

119. Habitats:

0 = open; 1 = closed.

Definition: MacDonald & Loveridge 2010.

Distribution: Nowak 1999; MacDonald & Loveridge 2010.

120. Light enviroment:

0 = closed (forest, rain forest, riparian, brush and scrub); 1 = open (grassland, arctic, desert,
aquatic).

Definition: Ortolani 1999a.

Distribution: Ortolani & Caro 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009.

121. Openess

0=0.0-0.09; 1 =0.10-0.19; 2 = 0.20-0.29; 3 = 0.30-0.39; 4 = 0.40- 0.49; 5=0.50-0.59; 6 =
0.60-0.69; 7 = 0.70-0.79; 8 = 0.80-0.89; 9 = 0.90-0.99

Definition: Stankowich et al. 2011.

Distribution: Nowak 1999; Sunquist & Sunquist 2009; Stankowich et al. 2011.

122. Habitat:

0 =dense; 1 = heterogeneous; 2 = open.

Definition: Peters & Peters 2010.

Distribution: Nowell et Jackson 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009; Peters & Peters 2010.

123. Open habitat preference:

0 = absent from that habitat (less than 0.4); 1 = sometimes present (0.4-0.7); 2 = preferred
(0.7-1).

Definiton: Allen et al. 2010.

Distribution: Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009; Allen et al. 2010.

124. Habitat:

0 = temperate forest; 1 = tropical forest; 2 = grassland; 3 = arctic; 4 = riparian and aquatic; 5
= desert.

Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Nowak 1999; Sunquist & Sunquist 2002; Gaubert 2009;
Sunquist & Sunquist 20009.
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125. Preferred habitat:

0 = arctic tundra; 1 = boreal or montane forest; 2 = mixed forest; 3 = deciduous forest; 4 =
grassland/savanna; 5 = scrub chapparal; 6 = desert; 7 = tropical forest; 8 = deciduous tropical
forest.

Definition: Kleiman & Eisenberg 1973..

Distribution: Kleiman & Eisenberg 1973; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009.

126. Vegetation:

0 = open grassland and forest; 1 = open grassland; 2 = forest; 3 = open grassland and
woodland; 4 = dense brush and scrub; 5 = desert; 6 = woodland; 7 = aquatic.
Definition: Gittleman 1989;

Distribution: Gittleman 1989; Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009.

127. Habitat preferences:

0 = temperate forest; 1 = tropical forest; 2 = coniferous forest; 3 = riparian habitat; 4 =
grasslands and plains; 5 = mountains; 6 = desert and semideserts.

Definiton: Allen et al. 2010.

Distribution: Nowak 1999; Gaubert 2009; Sunquist & Sunquist 2009; Allen et al. 2010.

128. Strong species association by habitat type:

0 = closed forest and woodland; 1 = open or interrupted woodland; 2 = settled areas
(cropped, residental, commercial and associated marginal lands); 3 = grass and shrub
complexes (low vegetation with few or no trees); 4 = tundra, desert and semi-desert; 6 =
major wetlands.

Definition: Nowell & Jackson 1996.

Distribution: Nowell & Jackson 1996; Nowak 1999; Gaubert 2009; Sunquist & Sunquist
2009.

129. Guard hairs:

0 =long; 1 = medium; 2 = short.

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
20009.

130. Underwool:

0 = plentyful; 1 = medium; 2 = few.
Definition: CITES 1983.
Distribution: CITES 1983.

131. Fur quality:

0 = coarse; 1 = soft.

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009;; Sunquist & Sunquist
2009.
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132. Neck fur, direction of growth reversed:

0 = grows backward; 1 = grows forward.

Definition: Mattern & McLennan 2000.

Distribution: Mattern & McLennan 2000; Kitchener et al. 2004.

133. Hairline on neck:

0 = towards crown; 1 = towards bodly.

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

134. No of whirls on shoulder:
0 =none; 1 = one; 2 = two.
Definition: CITES 1983.
Distribution: CITES 1983.

135. Fur color:

0 = dark; 1 = variable dark; 2 = light and dark; 3 = medium; 4 = variable light; 5 = pale.
Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Gaubert 2009; Sunquist & Sunquist 2009.

136. Monochromatism (in %):

0 =40-54; 1 = 55-69; 2 = 70-84; 2 = 85-100.

Definition: cf. Stankowich et al. 2011.

Distribution: Sunquist & Sunquist 2009; Stankowich et al. 2011.

137. Saliance:

0=0.0-0.19; 1 =0.20-0.39; 2 = 0.39- 0.59; 3=0.59-0.79; 4 =0.79-0.99; 5=0.99-1.18; 6 =
1.18-1.38; 7 =1.38-1.58; 8 = 1.58-1.77; 9 = 1.77-2.17.

Definition: Stankowich et al. 2011

Distribution: Sunquist & Sunquist 2009; Stankowich et al. 2011.

138. Body colour (predominant, general ,,at the first view"):

0 = grey; 1 = yellow-ochre; 2 = orange-red-light brown; 3 = dark brown-black.
Definition: cf. Sunquist & Sunquist 2009.

Distribution: Gaubert 2009; Sunquist & Sunquist 2009.

139. Adult colour:

0 = white, light yellow; 1 = light grey, light brown; 2 = dark grey, dark brown; 3 = tawny,
yellow, ochre; 4 = rufous, red.

Definition: Filip Jaros.

Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009.

140. Juvenile colour
0 = white, light yellow; 1 = light grey, light brown; 2 = dark grey, dark brown; 3 = tawny,
yellow, ochre; 4 = rufous, red.
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Definition: Filip Jaros.
Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 20009.

141. Probably or almost certain mutant genes in Felidae:

0: non-agouti; 1 = chinchilla; 2 = albinism; 3 = blue dilution; 4 = erythrism; 5 = piebold
spotting; 6 = felid pattern (T Tabby).

Definition: Kitchener 1991.

Distribution: Searle 1968; Kitchener 1991; Giordano et al. 2013.
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142. Prevalence of melanism:

0 = absent; 1 = rare, 2 = common.

Definiton: Allen et al. 2010.

Distribution: Gaubert 2009; Sunquist & Sunquist 2009; Allen et al. 2010; Wibisono &
Mccarthy 2010.

143. Eye contour:

0 = dark around; 1 = light above; 2 = light below; 3 = light ring; 4 = uniform.
Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Sunquist & Sunquist 2002; Kitchener et al. 2004;
Gaubert 2009; Sunquist & Sunquist 2009.

144. Below eyes:

0 = uniform; 1 = darker; 2 = black and white patch.

Definition: Ortolani 1999b.

Distribution: Ortolani 1999b; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

145. Eye stripes:

0 =none; 1 = vertical dark above; 2 = vertical dark across.

Definition: Ortolani 1999b.

Distribution: Ortolani 1999b; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

146. Front of ears:

0 = uniform; 1 = white.

Definition: Ortolani 1999b.

Distribution: Ortolani 1999b; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

147. Back of ears:

0 = darker than head; 1 = uniform; 2 = fighter than head; 3 = white spot; 4 = white tip; 5 =
black tip.

Definition: Ortolani & Caro 1996.

Distribution: Weigel 1961; Ortolani & Caro 1996; Sunquist & Sunquist 2002; Gaubert 2009;
Sunquist & Sunquist 20009.
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148. Muzzle:

0 = uniform; 1 = black and white; 2 = dark patch.

Definition: Ortolani 1999b.

Distribution: Ortolani 1999b; Sunquist & Sunquist 2002; Gaubert 2009 Sunquist & Sunquist
2009.

149. Throat and neck:

0 = lighter; 1 = uniform; 2 = darker; 3 = white.

Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist &
Sunquist 2009.

150. Tail:

0 = uniform; 1 =ringed; 2 = dorsal stripe.

Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist &
Sunquist 2009.

151. Tail tip:

0 = uniform; 1 = black; 2 = white; 3 = black or light.

Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist &
Sunquist 2009.

152. Forehead (Stirn):

0 = uniform; 1 = small flecks/spots; 2 = striped (or spot lines).
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

153. Nape (Scheitel und Nacken):

0 = uniform; 1 = spots; 2 = 1-3 stripes; 3 = 4-5 stripes; 4 = more than 5 stripes.
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

154. Scruff (Widerrist):

0 = uniform; 1 = spots; 2 = 1-2 stripes; 3 = 3 stripes; 4 = more than 3 stripes.
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

155. Back (Riicken):

0 = uniform; 1 = spots; 2 = 1-3 stripes; 3 = more than 4 stripes; 4 = vertical stripes.
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

156. Tail base (Schwanzbasis):
0 = uniform; 1 = spots; 2 = stripes/rings.
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Definition: Weigel 1961.
Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

157. Shoulder (Schulter):

0 = uniform; 1 = spots; 2 = rosets; 3 = stripes (or spot lines).
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

158. Flanks — anterior part (Postscapularregion):

0 = uniform; 1 = spots; 2 = rosets; 3 = stripes (or spot lines).
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

159. Whole flanks (Seiten):

0 = uniform; 1 = spots; 2 = rosets; 3 = stripes (or spot lines).
Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

160. Last stripe (or raw of spots/rosets) of the back:

0 = absent; 1 = present, direct; 2 = present, oblique and directed backwards.

Definition: Weigel 1961.
Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

161. Legs (Beine):

0 = uniform; 1 = spots; 2 = stripes.

Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.
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162. Underside — throat and neck (Kehle und Vorderbrust):

0 = uniform; 1 = spots; 2 = stripes.

Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009;; Sunquist & Sunquist 2009.

163. Underside — belly (Bauch):

0 = uniform; 1 = spots; 2 = stripes.

Definition: Weigel 1961.

Distribution. Weigel 1961; Gaubert 2009; Sunquist & Sunquist 2009.

164. Body (pattern):

0 = uniform; 1 = spots; 2 = vertical stripes; 3 = horizontal stripes; 4 = bands.
Definition: Ortolani & Caro 1996.

Distribution: Ortolani & Caro 1996; Gaubert 2009; Sunquist & Sunquist 2009.

165. Adult coat pattern:

0 = flecks; 1 = rosettes; 2 = small blotches; 3 = blotches; 4 = vertical stripes; 5 = uniform.
Definition: Werdelin & Olsson 1997;

Distribution: Werdelin & Olsson 1997; Gaubert 2009; Sunquist & Sunquist 2009;
Stankowich et al. 2011.

166. Adult pattern:

0 = flecks; 1 = rosettes; 2 = small blotches; 3 = blotches; 4 = vertical stripes; 5 = uniform.
Definition: Werdelin & Olsson 1997

Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009.

167. Juvenile coat pattern:

0 = flecks; 1 = rosettes; 2 = small blotches; 3 = blotches; 4 = vertical stripes; 5 = uniform.
Definition: Werdelin & Olsson 1997;

Distribution: Werdelin & Olsson 1997; Gaubert 2009; Sunquist & Sunquist 2009;
Stankowich et al. 2011.

168. Juvenile pattern:

0 = flecks; 1 = rosettes; 2 = small blotches; 3 = blotches; 4 = vertical stripes; 5 = uniform; 6
= horizontal stripes.

Definition: Werdelin & Olsson 1997.

Distribution: Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist 2009

169. Adult coat pattern:

0 = flecks; 1 = rosettes; 2 = small blotches; 3 = blotches; 4 = vertical stripes; 5 = uniform.
Definition: MacDonald & Loveridge 2010

Distribution: Werdelin & Olsson 1997; Gaubert 2009; Sunquist & Sunquist 2009;
Stankowich et al. 2011; MacDonald & Loveridge 2010.

170. Pattern:
0 = no spots or horizontal stripes; 1 = spots or blotches; 2 = horizontal stripes.
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Definition: Stankowich et al. 2011.
Distribution: Sunquist & Sunquist 2009; Stankowich et al. 2011.

171. Pattern:

0 = spotted; 1 = striped; 2 = plain above, spotted below; 3 = plain.

Definition: CITES 1983.

Distribution: CITES 1983; Sunquist & Sunquist 2002; Gaubert 2009; Sunquist & Sunquist
2009.

172.-187. APP (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

188.-202. CALBL1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

203.-221. CHNAZ1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

222.-283. CLU (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

284.-314. CMAL1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

315.-349. DGKG2 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

350.-384. FES (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

385.-397. GATAS (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

398.-426. GHR (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

427.-439. GNAZ (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

440.-496. GNB1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.
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497.-531. HK1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

532.-549. NCL (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

550.-556. PNOC (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

557.-569. RAG2 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

570.-586. RASAZ2 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

587.-601. SIL (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

602.-644. TCP1 (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

645.-683. TTR (autosomal gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

684.-698. ALAS (X-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

699.-708. ATP-7A (X-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

709.-714. IL2RG (X-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

718.-774. PLP (X-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

775.-812. Zfx (X-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.
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813.-862. Smcy (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

863.-931. SRY 3’ (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

932.-1020. SRY 5’ (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

1021.-1054. Sry (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

1055.-1101. Ubey (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

1102.-1160. Zfy (Y-linked gene segment)
Definition: Johnson et al. 2006.
Distribution: Johnson et al. 2006.

69



9.2. - Priloha 2: Tabulka porovnani CI pro nejjemnéjsi kategorizaci.

Tukeytv HSD test; proménna Cl (pro statistiku)Briblizné pravdépodobnos

Prom2 {1} {2} {3} {4} {5} {6}

C. buiiky (51,800) | (40,783) | (37,800) | (90,000) | (43,400) | (20,889)
1 chr. 1,000000| 1,000000| 0,945238| 1,000000| 0,985016
2 L| 1,000000 1,000000| 0,038269| 1,000000| 0,997158
3 Z[ 1,000000| 1,000000 0,071702( 1,000000| 0,999999
4 P| 0,945238( 0,038269| 0,071702 0,136682| 0,000562
5 "MO"| 1,000000| 1,000000| 1,000000( 0,136682 0,992143
6 VT| 0,985016( 0,997158| 0,999999( 0,000562| 0,992143
7 A| 0,978547| 0,995427| 0,999996| 0,000589| 0,988381| 1,000000
8 S| 1,000000| 1,000000( 1,000000| 0,385154| 1,000000| 1,000000
9 PCh| 1,000000| 0,984919| 0,988296| 0,999920| 0,999515| 0,198647
10 HZ| 0,999997| 1,000000| 1,000000| 0,006264( 1,000000( 1,000000
11 V| 1,000000( 1,000000( 1,000000| O,791064| 1,000000| 0,915307
12 R| 1,000000{ 1,000000( 1,000000( 0,119037| 1,000000| 1,000000
13 O] 0,999992| 1,000000| 1,000000| 0,060681( 1,000000( 1,000000
14 OP| 0,892014| 0,842317| 0,999558| 0,000069| 0,812744| 1,000000
15 TBK| 0,989960| 0,980864( 1,000000| 0,000092( 0,975005| 1,000000
16 APP| 0,956158| 0,000293( 0,007050( 1,000000| 0,010208| 0,000048
17 CALB1| 0,982722| 0,001147| 0,017011| 1,000000| 0,027010| 0,000055
18 CHNA1| 1,000000| 0,942365| 0,983485| 0,943696( 0,999446( 0,068757
19 CLU| 0,999989( 0,000898| 0,067325| 0,999958| 0,085773| 0,000064
20 CMA1| 1,000000| 0,074380| 0,384057| 0,999108| 0,565193| 0,000872
21 DGKG2| 1,000000| 0,199539| 0,616009| 0,989925( 0,814494( 0,002682
22 FES| 0,999968| 0,002897| 0,078978[ 0,999997( 0,113729( 0,000081
23 GATA3| 1,000000| 0,997703| 0,998868| 0,943788| 0,999995( 0,221650
24 GHR| 0,998822| 0,000603| 0,026462| 1,000000| 0,035634| 0,000053
25 GNAZ| 1,000000( 0,990216| 0,995703| 0,970132| 0,999943| 0,155756
26 GNB1| 0,998978| 0,000085( 0,013640( 1,000000| 0,013639| 0,000047
27 HK1| 1,000000| 0,989234| 0,998521| 0,649214| 0,999995| 0,106634
28 NCL| 1,000000| 0,886225| 0,963446| 0,973184| 0,997589| 0,048498
29 PNOC]| 1,000000| 1,000000( 1,000000( 0,907391| 1,000000| 0,887540
30 RAG2| 1,000000| 0,891384| 0,953004| 0,996052| 0,995951| 0,057299
31 RASA2| 0,999991| 0,052181| 0,224485| 1,000000| 0,364405( 0,000554
32 SIL[ 0,998790| 0,009180( 0,068012| 1,000000( 0,115100| 0,000121
33 TCP1| 0,997340| 0,000092| 0,010825| 1,000000| 0,011335| 0,000047
34 TTR| 0,986610| 0,000056| 0,004161( 1,000000( 0,003843| 0,000046
35 ALAS| 0,961718| 0,000475( 0,009131| 1,000000( 0,013857| 0,000049
36 ATP-7A[ 0,999951| 0,135153( 0,292023| 1,000000( 0,474735| 0,001809
37 IL2RG| 0,999513| 0,084263( 0,197669| 1,000000( 0,339819| 0,001042
38 PLP| 0,983964| 0,000047( 0,002278| 1,000000| 0,001611| 0,000046
39 Zfx| 1,000000| 0,272532| 0,705561| 0,977272| 0,885483| 0,004026
40 Smcy| 0,963140| 0,000046( 0,001205( 1,000000| 0,000797| 0,000046
41 SRY 3'| 0,789577| 0,000046( 0,000096( 1,000000| 0,000059| 0,000046
42 SRY 5'| 0,745698| 0,000046| 0,000069( 1,000000| 0,000050| 0,000046
43 Sry| 0,214148| 0,000046( 0,000046( 1,000000| 0,000046| 0,000046
44 Ubey| 0,687514| 0,000046( 0,000077| 1,000000( 0,000055| 0,000046
45 Zfy| 0,978593| 0,000047| 0,001701( 1,000000| 0,001120| 0,000046
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ti pro post hoc testy@hyba: meziskup. PC = 616,41, sv = 1116,0
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0,867339

1,000000

1,000000

1,000000

0,000050

0,420491

0,999996

0,000085

0,677805

0,040267

0,027403

0,000046

0,000060

0,502529

1,000000

0,000204

0,812606

0,072429

0,046030

0,000046

0,073751

0,998389

1,000000

0,464859

1,000000

0,992637

0,916627

0,001775

0,000085

0,842517

1,000000

0,000300

0,996587

0,278906

0,185465

0,000046

0,001275

0,947378

1,000000

0,012481

0,999992

0,651993

0,438521

0,000046

0,003752

0,979180

1,000000

0,036532

1,000000

0,827010

0,607328

0,000049

0,000113

0,817618

1,000000

0,000612

0,994769

0,273953

0,176501

0,000046

0,219732

0,999578

1,000000

0,799825

1,000000

0,999212

0,972673

0,020995

0,000061

0,680723

1,000000

0,000162

0,948086

0,131777

0,087645

0,000046

0,156282

0,999003

1,000000

0,691235

1,000000

0,997378

0,950321

0,011602

0,000050

0,688987

1,000000

0,000064

0,938154

0,106716

0,077154

0,000046

0,116763

0,999830

1,000000

0,624614

1,000000

0,999441

0,975964

0,001641

0,052671

0,996793

1,000000

0,369277

1,000000

0,983497

0,875754

0,001108

0,866397

0,999998

1,000000

0,999648

1,000000

1,000000

0,999832

0,563333

0,059764

0,994095

1,000000

0,393574

1,000000

0,974750

0,845897

0,002396

0,000742

0,853993

1,000000

0,007894

0,998865

0,433209

0,266535

0,000047

0,000157

0,678941

1,000000

0,001325

0,964955

0,190175

0,114062

0,000046

0,000049

0,638044

1,000000

0,000063

0,900776

0,085397

0,061959

0,000046

0,000047

0,531216

1,000000

0,000050

0,767273

0,044589

0,034849

0,000046

0,000052

0,432448

0,999997

0,000109

0,707566

0,046527

0,030775

0,000046

0,002088

0,814234

1,000000

0,022832

0,997697

0,450646

0,267387

0,000071

0,001201

0,727661

1,000000

0,013414

0,988372

0,331907

0,189148

0,000060

0,000046

0,519920

1,000000

0,000047

0,723540

0,034767

0,029385

0,000046

0,005500

0,986546

1,000000

0,052829

1,000000

0,879890

0,673647

0,000050

0,000046

0,449816

0,999999

0,000046

0,602645

0,021939

0,019654

0,000046

0,000046

0,267897

0,999439

0,000046

0,224288

0,003476

0,004456

0,000046

0,000046

0,245376

0,998827

0,000046

0,176606

0,002358

0,003373

0,000046

0,000046

0,062006

0,777783

0,000046

0,013216

0,000135

0,000245

0,000046

0,000046

0,212311

0,996788

0,000046

0,155687

0,002134

0,002826

0,000046

0,000046

0,497294

1,000000

0,000047

0,681058

0,029142

0,025405

0,000046
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{15}
(26,190)

{16}
(82,250)

{17}
(80,667)

{18}
(59,579)

{19}
(70,435)

{20}
(66,935)

{21}
(64,114)

{22}
(71,714)

0,989960

0,956158

0,982722

1,000000

0,999989

1,000000

1,000000

0,999968

0,980864

0,000293

0,001147

0,942365

0,000898

0,074380

0,199539

0,002897

1,000000

0,007050

0,017011

0,983485

0,067325

0,384057

0,616009

0,078978

0,000092

1,000000

1,000000

0,943696

0,999958

0,999108

0,989925

0,999997

0,975005

0,010208

0,027010

0,999446

0,085773

0,565193

0,814494

0,113729

1,000000

0,000048

0,000055

0,068757

0,000064

0,000872

0,002682

0,000081

1,000000

0,000050

0,000060

0,073751

0,000085

0,001275

0,003752

0,000113

1,000000

0,420491

0,502529

0,998389

0,842517

0,947378

0,979180

0,817618

0,081303

0,999996

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,000085

0,000204

0,464859

0,000300

0,012481

0,036532

0,000612

0,867339

0,677805

0,812606

1,000000

0,996587

0,999992

1,000000

0,994769

1,000000

0,040267

0,072429

0,992637

0,278906

0,651993

0,827010

0,273953

1,000000

0,027403

0,046030

0,916627

0,185465

0,438521

0,607328

0,176501

1,000000

0,000046

0,000046

0,001775

0,000046

0,000046

0,000049

0,000046

0,000046

0,000046

0,001025

0,000046

0,000046

0,000046

0,000046

0,000046

1,000000

0,822601

0,999957

0,997978

0,948860

1,000000

0,000046

1,000000

0,936812

1,000000

0,999895

0,991469

1,000000

0,001025

0,822601

0,936812

0,999973

1,000000

1,000000

0,999944

0,000046

0,999957

1,000000

0,999973

1,000000

1,000000

1,000000

0,000046

0,997978

0,999895

1,000000

1,000000

1,000000

1,000000

0,000046

0,948860

0,991469

1,000000

1,000000

1,000000

1,000000

0,000046

1,000000

1,000000

0,999944

1,000000

1,000000

1,000000

0,033154

0,876622

0,956377

1,000000

0,999987

1,000000

1,000000

0,999966

0,000046

1,000000

1,000000

0,992675

1,000000

1,000000

0,999837

1,000000

0,016821

0,939862

0,983431

1,000000

1,000000

1,000000

1,000000

0,999998

0,000046

1,000000

1,000000

0,984958

1,000000

1,000000

0,999324

1,000000

0,000287

0,156911

0,326903

1,000000

0,689237

0,999433

0,999999

0,779708

0,000623

0,922932

0,979974

1,000000

1,000000

1,000000

1,000000

0,999999

0,842708

0,882907

0,948460

1,000000

0,999911

1,000000

1,000000

0,999797

0,002643

0,995576

0,999450

1,000000

1,000000

1,000000

1,000000

1,000000

0,000046

1,000000

1,000000

0,999999

1,000000

1,000000

1,000000

1,000000

0,000046

1,000000

1,000000

0,997714

1,000000

1,000000

0,999974

1,000000

0,000046

1,000000

1,000000

0,967127

1,000000

0,999999

0,997183

1,000000

0,000046

1,000000

1,000000

0,851362

0,999999

0,999673

0,956315

1,000000

0,000046

1,000000

1,000000

0,855271

0,999980

0,998795

0,964142

1,000000

0,000064

1,000000

1,000000

0,999992

1,000000

1,000000

1,000000

1,000000

0,000058

1,000000

1,000000

0,999784

1,000000

1,000000

0,999999

1,000000

0,000046

1,000000

1,000000

0,772563

0,999990

0,998823

0,896949

1,000000

0,000046

0,871547

0,968358

1,000000

0,999999

1,000000

1,000000

0,999998

0,000046

1,000000

1,000000

0,618207

0,999444

0,989532

0,758349

1,000000

0,000046

1,000000

1,000000

0,116216

0,610642

0,534227

0,103837

0,982970

0,000046

1,000000

1,000000

0,068786

0,373799

0,369121

0,046727

0,946664

0,000046

1,000000

0,999988

0,002054

0,013789

0,015857

0,001089

0,160225

0,000046

1,000000

1,000000

0,077133

0,486464

0,402480

0,073988

0,937123

0,000046

1,000000

1,000000

0,712566

0,999943

0,997019

0,844248

1,000000
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{23}
(58,154)

{24}
(75,276)

{25}
(59,538)

{26}
(74,263)

{27}
(55,371)

{28}
(60,944)

{29}
(53,143)

{30}
(62,923)

1,000000

0,998822

1,000000

0,998978

1,000000

1,000000

1,000000

1,000000

0,997703

0,000603

0,990216

0,000085

0,989234

0,886225

1,000000

0,891384

0,998868

0,026462

0,995703

0,013640

0,998521

0,963446

1,000000

0,953004

0,943788

1,000000

0,970132

1,000000

0,649214

0,973184

0,907391

0,996052

0,999995

0,035634

0,999943

0,013639

0,999995

0,997589

1,000000

0,995951

0,221650

0,000053

0,155756

0,000047

0,106634

0,048498

0,887540

0,057299

0,219732

0,000061

0,156282

0,000050

0,116763

0,052671

0,866397

0,059764

0,999578

0,680723

0,999003

0,688987

0,999830

0,996793

0,999998

0,994095

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,799825

0,000162

0,691235

0,000064

0,624614

0,369277

0,999648

0,393574

1,000000

0,948086

1,000000

0,938154

1,000000

1,000000

1,000000

1,000000

0,999212

0,131777

0,997378

0,106716

0,999441

0,983497

1,000000

0,974750

0,972673

0,087645

0,950321

0,077154

0,975964

0,875754

0,999832

0,845897

0,020995

0,000046

0,011602

0,000046

0,001641

0,001108

0,563333

0,002396

0,033154

0,000046

0,016821

0,000046

0,000287

0,000623

0,842708

0,002643

0,876622

1,000000

0,939862

1,000000

0,156911

0,922932

0,882907

0,995576

0,956377

1,000000

0,983431

1,000000

0,326903

0,979974

0,948460

0,999450

1,000000

0,992675

1,000000

0,984958

1,000000

1,000000

1,000000

1,000000

0,999987

1,000000

1,000000

1,000000

0,689237

1,000000

0,999911

1,000000

1,000000

1,000000

1,000000

1,000000

0,999433

1,000000

1,000000

1,000000

1,000000

0,999837

1,000000

0,999324

0,999999

1,000000

1,000000

1,000000

0,999966

1,000000

0,999998

1,000000

0,779708

0,999999

0,999797

1,000000

0,996277

1,000000

0,994397

1,000000

1,000000

1,000000

1,000000

0,996277

0,999358

1,000000

0,411638

0,999147

0,994102

0,999999

1,000000

0,999358

0,999088

1,000000

1,000000

1,000000

1,000000

0,994397

1,000000

0,999088

0,177715

0,998351

0,993724

0,999999

1,000000

0,411638

1,000000

0,177715

1,000000

1,000000

1,000000

1,000000

0,999147

1,000000

0,998351

1,000000

1,000000

1,000000

1,000000

0,994102

1,000000

0,993724

1,000000

1,000000

1,000000

1,000000

0,999999

1,000000

0,999999

1,000000

1,000000

1,000000

0,999998

1,000000

1,000000

1,000000

0,980891

1,000000

0,999961

1,000000

0,998264

1,000000

0,999680

1,000000

0,740891

0,999709

0,995464

0,999999

0,985938

1,000000

0,996883

1,000000

0,158518

0,994610

0,986108

0,999988

0,925982

1,000000

0,973113

1,000000

0,057053

0,953589

0,944857

0,999425

0,898081

1,000000

0,952175

1,000000

0,199269

0,940195

0,897663

0,996837

0,999989

1,000000

0,999999

1,000000

0,987821

1,000000

0,999845

1,000000

0,999749

1,000000

0,999959

1,000000

0,950518

0,999976

0,998596

1,000000

0,892080

1,000000

0,957851

1,000000

0,019240

0,920323

0,931257

0,998934

1,000000

0,997762

1,000000

0,990283

1,000000

1,000000

1,000000

1,000000

0,788798

1,000000

0,895309

1,000000

0,009134

0,819755

0,868352

0,993729

0,291980

0,999999

0,433755

0,997251

0,000095

0,257237

0,522547

0,806729

0,216091

0,999992

0,340394

0,982865

0,000054

0,173036

0,455972

0,726264

0,011819

0,711176

0,023441

0,197635

0,000046

0,006920

0,062478

0,102243

0,203154

0,999942

0,316007

0,981039

0,000099

0,176920

0,404835

0,679645

0,857810

1,000000

0,939341

1,000000

0,012396

0,886918

0,912553

0,997922
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{31}
(72,000)

{32}
(76,867)

{33}
(75,628)

{34}
(77,949)

{35}
(82,200)

{36}
(75,000)

{37}
(77,778)

{38}
(77,754)

0,999991

0,998790

0,997340

0,986610

0,961718

0,999951

0,999513

0,983964

0,052181

0,009180

0,000092

0,000056

0,000475

0,135153

0,084263

0,000047

0,224485

0,068012

0,010825

0,004161

0,009131

0,292023

0,197669

0,002278

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,364405

0,115100

0,011335

0,003843

0,013857

0,474735

0,339819

0,001611

0,000554

0,000121

0,000047

0,000046

0,000049

0,001809

0,001042

0,000046

0,000742

0,000157

0,000049

0,000047

0,000052

0,002088

0,001201

0,000046

0,853993

0,678941

0,638044

0,531216

0,432448

0,814234

0,727661

0,519920

1,000000

1,000000

1,000000

1,000000

0,999997

1,000000

1,000000

1,000000

0,007894

0,001325

0,000063

0,000050

0,000109

0,022832

0,013414

0,000047

0,998865

0,964955

0,900776

0,767273

0,707566

0,997697

0,988372

0,723540

0,433209

0,190175

0,085397

0,044589

0,046527

0,450646

0,331907

0,034767

0,266535

0,114062

0,061959

0,034849

0,030775

0,267387

0,189148

0,029385

0,000047

0,000046

0,000046

0,000046

0,000046

0,000071

0,000060

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000064

0,000058

0,000046

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999999

0,997714

0,967127

0,851362

0,855271

0,999992

0,999784

0,772563

1,000000

1,000000

1,000000

0,999999

0,999980

1,000000

1,000000

0,999990

1,000000

1,000000

0,999999

0,999673

0,998795

1,000000

1,000000

0,998823

1,000000

0,999974

0,997183

0,956315

0,964142

1,000000

0,999999

0,896949

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999998

0,998264

0,985938

0,925982

0,898081

0,999989

0,999749

0,892080

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999680

0,996883

0,973113

0,952175

0,999999

0,999959

0,957851

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,980891

0,740891

0,158518

0,057053

0,199269

0,987821

0,950518

0,019240

1,000000

0,999709

0,994610

0,953589

0,940195

1,000000

0,999976

0,920323

0,999961

0,995464

0,986108

0,944857

0,897663

0,999845

0,998596

0,931257

1,000000

0,999999

0,999988

0,999425

0,996837

1,000000

1,000000

0,998934

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999693

0,976717

0,847719

0,903964

1,000000

0,999989

0,707312

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999966

1,000000

0,999992

1,000000

1,000000

1,000000

1,000000

1,000000

0,999844

1,000000

0,999893

1,000000

1,000000

1,000000

1,000000

1,000000

0,694474

0,994366

0,516425

0,874136

1,000000

0,997409

0,999980

0,700871

0,999362

1,000000

0,999628

1,000000

1,000000

1,000000

1,000000

0,999996

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000
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{39}
(62,947)

{40}
(79,340)

{41}
(83,304)

{42}
(83,742)

{43}
(93,118)

{44}
(85,340)

{45}
(78,186)

1,000000

0,963140

0,789577

0,745698

0,214148

0,687514

0,978593

0,272532

0,000046

0,000046

0,000046

0,000046

0,000046

0,000047

0,705561

0,001205

0,000096

0,000069

0,000046

0,000077

0,001701

0,977272

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,885483

0,000797

0,000059

0,000050

0,000046

0,000055

0,001120

0,004026

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,005500

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,986546

0,449816

0,267897

0,245376

0,062006

0,212311

0,497294

1,000000

0,999999

0,999439

0,998827

0,777783

0,996788

1,000000

0,052829

0,000046

0,000046

0,000046

0,000046

0,000046

0,000047

1,000000

0,602645

0,224288

0,176606

0,013216

0,155687

0,681058

0,879890

0,021939

0,003476

0,002358

0,000135

0,002134

0,029142

0,673647

0,019654

0,004456

0,003373

0,000245

0,002826

0,025405

0,000050

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,000046

0,871547

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,968358

1,000000

1,000000

1,000000

0,999988

1,000000

1,000000

1,000000

0,618207

0,116216

0,068786

0,002054

0,077133

0,712566

0,999999

0,999444

0,610642

0,373799

0,013789

0,486464

0,999943

1,000000

0,989532

0,534227

0,369121

0,015857

0,402480

0,997019

1,000000

0,758349

0,103837

0,046727

0,001089

0,073988

0,844248

0,999998

1,000000

0,982970

0,946664

0,160225

0,937123

1,000000

1,000000

0,788798

0,291980

0,216091

0,011819

0,203154

0,857810

0,997762

1,000000

0,999999

0,999992

0,711176

0,999942

1,000000

1,000000

0,895309

0,433755

0,340394

0,023441

0,316007

0,939341

0,990283

1,000000

0,997251

0,982865

0,197635

0,981039

1,000000

1,000000

0,009134

0,000095

0,000054

0,000046

0,000099

0,012396

1,000000

0,819755

0,257237

0,173036

0,006920

0,176920

0,886918

1,000000

0,868352

0,522547

0,455972

0,062478

0,404835

0,912553

1,000000

0,993729

0,806729

0,726264

0,102243

0,679645

0,997922

1,000000

1,000000

0,999966

0,999844

0,694474

0,999362

1,000000

0,999693

1,000000

1,000000

1,000000

0,994366

1,000000

1,000000

0,976717

1,000000

0,999992

0,999893

0,516425

0,999628

1,000000

0,847719

1,000000

1,000000

1,000000

0,874136

1,000000

1,000000

0,903964

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,997409

1,000000

1,000000

0,999989

1,000000

1,000000

1,000000

0,999980

1,000000

1,000000

0,707312

1,000000

1,000000

1,000000

0,700871

0,999996

1,000000

0,517829

0,032843

0,011652

0,000272

0,024669

0,620312

0,517829

1,000000

1,000000

0,923352

1,000000

1,000000

0,032843

1,000000

1,000000

0,999448

1,000000

1,000000

0,011652

1,000000

1,000000

0,999529

1,000000

1,000000

0,000272

0,923352

0,999448

0,999529

1,000000

0,750405

0,024669

1,000000

1,000000

1,000000

1,000000

0,999999

0,620312

1,000000

1,000000

1,000000

0,750405

0,999999
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9.3. - Priloha 3: Tabulka porovnani RI pro nejjemnéjsi kategorizaci.

Tukeylv HSD test; proménna Rl (pro statistiku)Briblizné pravdépodobnos

Prom2 {1} {2} {3} {4} {5} {6}

¢. burky (74,400) | (53,913) | (40,500) | (80,000) | (60,800) | (53,111)
1 chr. 1,000000| 0,999978| 1,000000| 1,000000| 1,000000
2 L| 1,000000 1,000000| 1,000000| 1,000000| 1,000000
3 z| 0,999978| 1,000000 0,999119( 1,000000| 1,000000
4 P| 1,000000| 1,000000| 0,999119 1,000000| 1,000000
5 "MO"| 1,000000| 1,000000| 1,000000| 1,000000 1,000000
6 VT| 1,000000( 1,000000| 1,000000| 1,000000| 1,000000

7 Al 0,977101| 0,999649| 1,000000| 0,899001| 0,991900| 0,999998
8 s| 0,960655| 0,998809| 1,000000| 0,898767| 0,991650| 0,999773
9 PCh| 1,000000| 1,000000| 0,999998| 1,000000| 1,000000( 1,000000
10 Hz| 0,992512| 0,999969| 1,000000| 0,946374| 0,997629| 1,000000
11 v| 1,000000| 1,000000| 1,000000| 1,000000| 1,000000| 1,000000
12 R| 1,000000{ 1,000000| 1,000000| 1,000000| 1,000000| 1,000000
13 0| 0,999559( 1,000000| 1,000000| 0,995327| 0,999994| 1,000000
14 OP| 0,970142| 0,998445| 1,000000| 0,864766| 0,975384| 0,999998
15 TBK| 0,909638| 0,920234| 1,000000| 0,708433| 0,766673| 0,999948
16 APP| 1,000000| 0,990252| 0,850116| 1,000000| 0,999999| 0,999904
17 CALB1| 1,000000| 0,885034| 0,597194| 1,000000| 0,999673| 0,995614
18 CHNA1| 1,000000| 1,000000| 1,000000| 0,999958| 1,000000| 1,000000
19 cLU| 1,000000| 1,000000| 0,999874| 1,000000| 1,000000( 1,000000
20 CMA1| 1,000000( 1,000000| 0,999999| 1,000000| 1,000000| 1,000000
21 DGKG2| 1,000000| 1,000000| 1,000000| 1,000000| 1,000000| 1,000000
22 FES| 1,000000( 1,000000| 1,000000| 1,000000| 1,000000| 1,000000
23 GATA3| 1,000000| 1,000000| 1,000000| 0,999999| 1,000000| 1,000000
24 GHR| 1,000000| 0,999989| 0,987873| 1,000000( 1,000000| 1,000000
25 GNAZ| 1,000000| 1,000000( 1,000000| 1,000000| 1,000000| 1,000000
26 GNB1| 1,000000| 1,000000| 0,998349| 1,000000| 1,000000| 1,000000
27 HK1| 1,000000| 1,000000| 0,999970| 1,000000| 1,000000( 1,000000
28 NCL| 1,000000| 1,000000| 1,000000| 0,999989| 1,000000( 1,000000
29 PNOC| 1,000000| 1,000000| 1,000000| 0,999978| 1,000000| 1,000000
30 RAG2| 1,000000| 1,000000| 1,000000| 1,000000| 1,000000( 1,000000
31 RASA2| 1,000000| 1,000000| 0,999959| 1,000000| 1,000000| 1,000000
32 SIL| 1,000000| 0,999987| 0,988585| 1,000000| 1,000000| 1,000000
33 TCP1| 1,000000| 0,995587| 0,898757| 1,000000| 1,000000| 0,999998
34 TTR| 1,000000| 0,969854| 0,788564| 1,000000| 1,000000| 0,999943
35 ALAS| 1,000000{ 0,491643| 0,261431| 1,000000| 0,973725| 0,926051
36 ATP-7A| 1,000000| 0,999068| 0,943858| 1,000000| 1,000000| 0,999983
37 IL2RG| 1,000000| 0,999940( 0,982732| 1,000000| 1,000000| 0,999999
38 PLP| 1,000000| 0,853496| 0,622808| 1,000000| 0,999989| 0,999497
39 Zfx| 0,999999( 1,000000| 1,000000| 0,999803| 1,000000| 1,000000
40 Smcy| 1,000000| 0,999294| 0,948558| 1,000000| 1,000000( 1,000000
41 SRY 3'| 1,000000| 0,958443| 0,778086| 1,000000| 1,000000| 0,999967
42 SRY 5'| 1,000000| 0,346948| 0,278035| 1,000000| 0,995564| 0,982781
43 Sry| 1,000000| 0,342961| 0,223844| 1,000000| 0,981213| 0,949205
44 Ubey| 1,000000| 0,856406| 0,616690| 1,000000| 0,999982| 0,999333
45 Zfy| 1,000000( 1,000000| 0,995940| 1,000000| 1,000000| 1,000000
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ti pro post hoc testy@hyba: meziskup. PC = 1401,1, sv = 1116,0

{7}
(25,500)

{8}
(0,0000)

{9}
(68,429)

{10}
(32,154)

{11}
(58,000)

{12}
(57,333)

{13}
(27,500)

{14}
(29,333)

0,977101

0,960655

1,000000

0,992512

1,000000

1,000000

0,999559

0,970142

0,999649

0,998809

1,000000

0,999969

1,000000

1,000000

1,000000

0,998445

1,000000

1,000000

0,999998

1,000000

1,000000

1,000000

1,000000

1,000000

0,899001

0,898767

1,000000

0,946374

1,000000

1,000000

0,995327

0,864766

0,991900

0,991650

1,000000

0,997629

1,000000

1,000000

0,999994

0,975384

0,999998

0,999773

1,000000

1,000000

1,000000

1,000000

1,000000

0,999998

1,000000

0,986742

1,000000

0,999923

0,999994

1,000000

1,000000

1,000000

0,978849

1,000000

0,998725

0,999513

1,000000

1,000000

0,986742

0,978849

0,996244

1,000000

1,000000

0,999914

0,978595

1,000000

1,000000

0,996244

0,999997

1,000000

1,000000

1,000000

0,999923

0,998725

1,000000

0,999997

1,000000

1,000000

0,999908

0,999994

0,999513

1,000000

1,000000

1,000000

1,000000

0,999996

1,000000

1,000000

0,999914

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,978595

1,000000

0,999908

0,999996

1,000000

1,000000

1,000000

0,904794

1,000000

0,998623

0,999957

1,000000

1,000000

0,265855

0,693035

1,000000

0,225618

1,000000

1,000000

0,909755

0,081846

0,115007

0,531748

1,000000

0,082525

0,999949

0,999993

0,762387

0,023599

1,000000

0,999931

1,000000

1,000000

1,000000

1,000000

1,000000

0,999999

0,833774

0,967174

1,000000

0,810227

1,000000

1,000000

0,999674

0,460131

0,963508

0,986494

1,000000

0,976016

1,000000

1,000000

0,999975

0,845736

0,988626

0,993901

1,000000

0,994813

1,000000

1,000000

0,999997

0,937568

0,997254

0,997276

1,000000

0,999293

1,000000

1,000000

1,000000

0,982718

0,999999

0,999852

1,000000

1,000000

1,000000

1,000000

1,000000

0,999998

0,553185

0,883633

1,000000

0,498712

1,000000

1,000000

0,991010

0,211235

0,999946

0,999270

1,000000

0,999998

1,000000

1,000000

1,000000

0,999891

0,694626

0,939950

1,000000

0,630755

1,000000

1,000000

0,998307

0,277126

0,898756

0,973376

1,000000

0,907620

1,000000

1,000000

0,999825

0,653827

0,999998

0,999873

1,000000

1,000000

1,000000

1,000000

1,000000

0,999997

1,000000

0,999999

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999880

0,998946

1,000000

0,999995

1,000000

1,000000

1,000000

0,999739

0,918468

0,966352

1,000000

0,943910

1,000000

1,000000

0,999689

0,784192

0,609264

0,860629

1,000000

0,616850

1,000000

1,000000

0,987260

0,348288

0,278748

0,792634

1,000000

0,180415

1,000000

1,000000

0,959609

0,042986

0,181384

0,719535

1,000000

0,102008

1,000000

1,000000

0,917108

0,020659

0,030074

0,343451

1,000000

0,015801

0,994961

0,998983

0,506394

0,003303

0,453375

0,742042

1,000000

0,471490

1,000000

1,000000

0,946239

0,258631

0,617969

0,811946

1,000000

0,664135

1,000000

1,000000

0,975842

0,437939

0,099409

0,656410

1,000000

0,038774

1,000000

1,000000

0,862360

0,005213

0,999997

0,999888

1,000000

1,000000

1,000000

1,000000

1,000000

0,999987

0,361705

0,839919

1,000000

0,252256

1,000000

1,000000

0,978443

0,066087

0,165039

0,738530

1,000000

0,075878

1,000000

1,000000

0,926373

0,011731

0,024925

0,502421

1,000000

0,004640

0,999859

0,999991

0,681449

0,000342

0,020254

0,408537

1,000000

0,005514

0,998493

0,999830

0,568574

0,000605

0,099395

0,643584

1,000000

0,041458

0,999999

1,000000

0,852526

0,006066

0,623302

0,925058

1,000000

0,538543

1,000000

1,000000

0,996930

0,207626
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{15}
(29,595)

{16}
(80,438)

{17}
(86,000)

{18}
(48,105)

{19}
(63,097)

{20}
(60,581)

{21}
(57,714)

{22}
(55,343)

0,909638

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,920234

0,990252

0,885034

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,850116

0,597194

1,000000

0,999874

0,999999

1,000000

1,000000

0,708433

1,000000

1,000000

0,999958

1,000000

1,000000

1,000000

1,000000

0,766673

0,999999

0,999673

1,000000

1,000000

1,000000

1,000000

1,000000

0,999948

0,999904

0,995614

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,265855

0,115007

1,000000

0,833774

0,963508

0,988626

0,997254

1,000000

0,693035

0,531748

0,999931

0,967174

0,986494

0,993901

0,997276

0,904794

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,225618

0,082525

1,000000

0,810227

0,976016

0,994813

0,999293

0,998623

1,000000

0,999949

1,000000

1,000000

1,000000

1,000000

1,000000

0,999957

1,000000

0,999993

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,909755

0,762387

1,000000

0,999674

0,999975

0,999997

1,000000

1,000000

0,081846

0,023599

0,999999

0,460131

0,845736

0,937568

0,982718

0,003169

0,000514

0,999841

0,006007

0,202307

0,341143

0,572668

0,003169

1,000000

0,902803

0,999979

0,999936

0,997813

0,986167

0,000514

1,000000

0,637494

0,993593

0,991556

0,940274

0,845861

0,999841

0,902803

0,637494

0,999998

1,000000

1,000000

1,000000

0,006007

0,999979

0,993593

0,999998

1,000000

1,000000

1,000000

0,202307

0,999936

0,991556

1,000000

1,000000

1,000000

1,000000

0,341143

0,997813

0,940274

1,000000

1,000000

1,000000

1,000000

0,572668

0,986167

0,845861

1,000000

1,000000

1,000000

1,000000

0,999866

0,993495

0,926101

1,000000

1,000000

1,000000

1,000000

1,000000

0,004300

1,000000

1,000000

0,996794

1,000000

1,000000

1,000000

0,999983

0,995762

0,999549

0,984770

1,000000

1,000000

1,000000

1,000000

1,000000

0,001540

1,000000

0,999669

0,999811

1,000000

1,000000

1,000000

1,000000

0,059002

0,999997

0,998182

1,000000

1,000000

1,000000

1,000000

1,000000

0,999474

0,951892

0,750152

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,991141

0,933794

1,000000

1,000000

1,000000

1,000000

1,000000

0,991644

0,999805

0,990821

1,000000

1,000000

1,000000

1,000000

1,000000

0,284470

1,000000

0,999998

1,000000

1,000000

1,000000

1,000000

1,000000

0,048864

1,000000

1,000000

0,997890

1,000000

1,000000

1,000000

0,999987

0,000082

1,000000

1,000000

0,914762

0,999999

0,999997

0,999189

0,988493

0,000057

1,000000

1,000000

0,784590

0,999813

0,999791

0,988446

0,933009

0,000065

1,000000

1,000000

0,242697

0,802965

0,815046

0,575128

0,399238

0,053201

1,000000

1,000000

0,980298

1,000000

0,999998

0,999896

0,999043

0,147232

1,000000

1,000000

0,996671

1,000000

1,000000

0,999997

0,999950

0,000046

1,000000

1,000000

0,534930

0,986507

0,993661

0,893756

0,697219

0,989954

0,647326

0,298713

1,000000

0,998507

1,000000

1,000000

1,000000

0,000102

1,000000

1,000000

0,964526

1,000000

1,000000

0,999940

0,997911

0,000046

1,000000

1,000000

0,733391

0,999493

0,999719

0,979212

0,885063

0,000046

1,000000

1,000000

0,132635

0,449601

0,730597

0,306227

0,131530

0,000046

1,000000

1,000000

0,137308

0,577685

0,706734

0,361460

0,190197

0,000046

1,000000

1,000000

0,544031

0,988305

0,993438

0,901046

0,718981

0,000654

1,000000

0,999908

0,999178

1,000000

1,000000

1,000000

0,999999

78



{23}
(50,692)

{24}
(70,759)

{25}
(54,308)

{26}
(65,965)

{27}
(62,971)

{28}
(49,444)

{29}
(43,714)

{30}
(55,231)

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999989

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,987873

1,000000

0,998349

0,999970

1,000000

1,000000

1,000000

0,999999

1,000000

1,000000

1,000000

1,000000

0,999989

0,999978

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999999

0,553185

0,999946

0,694626

0,898756

0,999998

1,000000

0,999880

0,999852

0,883633

0,999270

0,939950

0,973376

0,999873

0,999999

0,998946

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,498712

0,999998

0,630755

0,907620

1,000000

1,000000

0,999995

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,991010

1,000000

0,998307

0,999825

1,000000

1,000000

1,000000

0,999998

0,211235

0,999891

0,277126

0,653827

0,999997

1,000000

0,999739

0,999866

0,004300

0,995762

0,001540

0,059002

0,999474

1,000000

0,991644

0,993495

1,000000

0,999549

1,000000

0,999997

0,951892

0,991141

0,999805

0,926101

1,000000

0,984770

0,999669

0,998182

0,750152

0,933794

0,990821

1,000000

0,996794

1,000000

0,999811

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999983

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999990

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999990

1,000000

1,000000

1,000000

0,999369

0,999943

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999985

0,999999

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999369

1,000000

0,999985

1,000000

1,000000

1,000000

1,000000

0,999943

1,000000

0,999999

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999980

1,000000

1,000000

1,000000

1,000000

0,999479

0,999874

1,000000

0,998531

1,000000

0,999973

1,000000

1,000000

0,967775

0,998252

0,999992

0,989677

1,000000

0,999474

1,000000

0,999992

0,890706

0,991635

0,999801

0,629379

0,999765

0,826220

0,944972

0,901939

0,340971

0,712390

0,865155

0,998929

1,000000

0,999944

1,000000

1,000000

0,991649

0,997170

0,999977

0,999896

1,000000

0,999997

1,000000

1,000000

0,998874

0,999474

0,999999

0,953861

1,000000

0,995432

0,999886

0,999262

0,701805

0,974191

0,997889

1,000000

0,929491

1,000000

0,974328

0,999937

1,000000

1,000000

1,000000

0,999759

1,000000

0,999998

1,000000

1,000000

0,989789

0,999569

1,000000

0,989693

1,000000

0,999578

1,000000

0,999991

0,865133

0,993141

0,999853

0,689490

0,999999

0,903450

0,866992

0,861995

0,242917

0,850947

0,936126

0,595534

0,999937

0,827750

0,875913

0,834557

0,229848

0,752834

0,872216

0,950412

1,000000

0,994601

0,999876

0,999178

0,704983

0,970766

0,997418

1,000000

1,000000

1,000000

1,000000

1,000000

0,999909

0,999996

1,000000
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{31}
(65,765)

{32}
(74,067)

{33}
(74,070)

{34}
(76,872)

{35}
(92,400)

{36}
(81,300)

{37}
(79,222)

{38}
(78,333)

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999987

0,995587

0,969854

0,491643

0,999068

0,999940

0,853496

0,999959

0,988585

0,898757

0,788564

0,261431

0,943858

0,982732

0,622808

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,973725

1,000000

1,000000

0,999989

1,000000

1,000000

0,999998

0,999943

0,926051

0,999983

0,999999

0,999497

0,918468

0,609264

0,278748

0,181384

0,030074

0,453375

0,617969

0,099409

0,966352

0,860629

0,792634

0,719535

0,343451

0,742042

0,811946

0,656410

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,943910

0,616850

0,180415

0,102008

0,015801

0,471490

0,664135

0,038774

1,000000

1,000000

1,000000

1,000000

0,994961

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,998983

1,000000

1,000000

1,000000

0,999689

0,987260

0,959609

0,917108

0,506394

0,946239

0,975842

0,862360

0,784192

0,348288

0,042986

0,020659

0,003303

0,258631

0,437939

0,005213

0,284470

0,048864

0,000082

0,000057

0,000065

0,053201

0,147232

0,000046

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999998

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,997890

0,914762

0,784590

0,242697

0,980298

0,996671

0,534930

1,000000

1,000000

0,999999

0,999813

0,802965

1,000000

1,000000

0,986507

1,000000

1,000000

0,999997

0,999791

0,815046

0,999998

1,000000

0,993661

1,000000

1,000000

0,999189

0,988446

0,575128

0,999896

0,999997

0,893756

1,000000

0,999987

0,988493

0,933009

0,399238

0,999043

0,999950

0,697219

1,000000

0,999980

0,998531

0,989677

0,629379

0,998929

0,999896

0,953861

1,000000

1,000000

1,000000

1,000000

0,999765

1,000000

1,000000

1,000000

1,000000

1,000000

0,999973

0,999474

0,826220

0,999944

0,999997

0,995432

1,000000

1,000000

1,000000

1,000000

0,944972

1,000000

1,000000

0,999886

1,000000

1,000000

1,000000

0,999992

0,901939

1,000000

1,000000

0,999262

1,000000

0,999479

0,967775

0,890706

0,340971

0,991649

0,998874

0,701805

1,000000

0,999874

0,998252

0,991635

0,712390

0,997170

0,999474

0,974191

1,000000

1,000000

0,999992

0,999801

0,865155

0,999977

0,999999

0,997889

1,000000

1,000000

1,000000

0,997876

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999984

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,997876

1,000000

0,999984

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999983

0,976513

0,452367

0,259499

0,057882

0,916823

0,981701

0,061008

1,000000

1,000000

1,000000

1,000000

0,999597

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999992

1,000000

1,000000

1,000000

0,999957

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999227

1,000000

0,999998

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,968386

1,000000

1,000000

0,999987

80



{39}
(47,868)

{40}
(71,900)

{41}
(75,406)

{42}
(82,584)

{43}
(87,059)

{44}
(79,021)

{45}
(67,068)

0,999999

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,999294

0,958443

0,346948

0,342961

0,856406

1,000000

1,000000

0,948558

0,778086

0,278035

0,223844

0,616690

0,995940

0,999803

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,995564

0,981213

0,999982

1,000000

1,000000

1,000000

0,999967

0,982781

0,949205

0,999333

1,000000

0,999997

0,361705

0,165039

0,024925

0,020254

0,099395

0,623302

0,999888

0,839919

0,738530

0,502421

0,408537

0,643584

0,925058

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,252256

0,075878

0,004640

0,005514

0,041458

0,538543

1,000000

1,000000

1,000000

0,999859

0,998493

0,999999

1,000000

1,000000

1,000000

1,000000

0,999991

0,999830

1,000000

1,000000

1,000000

0,978443

0,926373

0,681449

0,568574

0,852526

0,996930

0,999987

0,066087

0,011731

0,000342

0,000605

0,006066

0,207626

0,989954

0,000102

0,000046

0,000046

0,000046

0,000046

0,000654

0,647326

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,298713

1,000000

1,000000

1,000000

1,000000

1,000000

0,999908

1,000000

0,964526

0,733391

0,132635

0,137308

0,544031

0,999178

0,998507

1,000000

0,999493

0,449601

0,577685

0,988305

1,000000

1,000000

1,000000

0,999719

0,730597

0,706734

0,993438

1,000000

1,000000

0,999940

0,979212

0,306227

0,361460

0,901046

1,000000

1,000000

0,997911

0,885063

0,131530

0,190197

0,718981

0,999999

1,000000

0,999759

0,989693

0,689490

0,595534

0,950412

1,000000

0,929491

1,000000

1,000000

0,999999

0,999937

1,000000

1,000000

1,000000

0,999998

0,999578

0,903450

0,827750

0,994601

1,000000

0,974328

1,000000

1,000000

0,866992

0,875913

0,999876

1,000000

0,999937

1,000000

0,999991

0,861995

0,834557

0,999178

1,000000

1,000000

0,989789

0,865133

0,242917

0,229848

0,704983

0,999909

1,000000

0,999569

0,993141

0,850947

0,752834

0,970766

0,999996

1,000000

1,000000

0,999853

0,936126

0,872216

0,997418

1,000000

0,999983

1,000000

1,000000

0,999957

0,999227

1,000000

1,000000

0,976513

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,452367

1,000000

1,000000

1,000000

0,999998

1,000000

1,000000

0,259499

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,057882

0,999597

0,999992

1,000000

1,000000

1,000000

0,968386

0,916823

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,981701

1,000000

1,000000

1,000000

1,000000

1,000000

1,000000

0,061008

1,000000

1,000000

1,000000

1,000000

1,000000

0,999987

0,592208

0,133861

0,001483

0,007241

0,077592

0,934498

0,592208

1,000000

0,999988

0,999752

1,000000

1,000000

0,133861

1,000000

1,000000

0,999999

1,000000

1,000000

0,001483

0,999988

1,000000

1,000000

1,000000

0,933386

0,007241

0,999752

0,999999

1,000000

1,000000

0,929374

0,077592

1,000000

1,000000

1,000000

1,000000

0,999984

0,934498

1,000000

1,000000

0,933386

0,929374

0,999984
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