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ABSTRAKT

Na svété kazdym rokem pfibyva ohrozenych druhd zvifat. Vyznamnou roli v jejich
zachrané dnes hraje rozsahla celosvétova sit’ zoologickych zahrad. Druhy chované ve
vysokych poctech maiji vétSi nadéji na zachranu a naslednou reintrodukci. Vybér
téchto pfednostné chovanych druhl vS8ak muzZe byt ovlivnén lidskymi estetickymi
preferencemi. Na pfikladé fadu papouskl (Psittaciformes) v této praci testujeme
hypotézu, Ze zoologické zahrady davaji pfednost nejen druhlim ohrozenym, ale také
.krasnym®.

Ziskali jsme hodnoceni atraktivity papouskd na predloZzenych ilustracich od
celkem 460 respondentl. Nasledné jsme hodnotili, jak vnimanou atraktivitu ovlivAuji
morfologické znaky a barevnost. Druhy vnimané jako krasné byly veliké, barevné
(modré, oranzové a Zluté) a s dlouhymi ocasy. Mezi respondenty byla vysoka shoda
v hodnoceni.

Opakované se potvrdil prikazny pozitivni vztah mezi atraktivitou papousku a
velikosti jejich populaci chovanych v zoologickych zahradach. Jako priikazné faktory
se jevily téz velikost aredlu a velikost a tvar téla. Naopak stav ohrozeni a taxonomicka
vyluénost vliv na pocet jedincl v zoo nemély. Nase vysledky poukazuji na skute€nost,

Ze zoologické zahrady chovaji pfednostné druhy atraktivni, nikoliv ohroZzené.

Klicova slova: papousci, Psittaciformes, lidské preference, atraktivita zvifat, ochrana,

zoologické zahrady



ABSTRACT

How evolution of coloration in parrots (Psittaciformes) affects

species conservation through human preferences

Each year, several new species are recognized as threatened or endangered. Today’s
worldwide zoos and aquariums are highly concerned in their conservation and the
species kept in large numbers have high chances for possible future reintroduction.
However, the selection of the species kept is decided by men and as such can be
affected by human aesthetic preferences. The aim of this thesis was to test the
hypothesis that zoos preferentially keep species that are attractive rather than
endangered, using the parrot family (Psittaciformes) as an example.

We collected data from 460 human respondents who evaluated the
attractiveness of parrots presented on painted illustrations. After analyzing which traits
affect the perceived beauty we found that humans prefer parrots that are big, long-
tailed and colourful (blue, orange and yellow). There was a considerable agreement
among the respondents.

We repeatedly confirmed significant positive association between the perceived
beauty and the size of worldwide zoo population. In addition of perceived beauty, area
of distribution and body size appeared significant predictors of zoo population size. In
contrast, the effects of conservation status and taxonomic uniqueness appeared
insignificant. Our results suggest that zoos preferentially keep beautiful parrots and

pay less attention to conservation needs.

Keywords: parrots, Psittaciformes, human preferences, animal attractiveness,

conservation, zoos
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1. UvoD

Kazdym rokem na nasi planeté pfibyva ohrozenych druhl zvifat (IUCN 2008). Zda
preziji muze zaviset Cisté na pozornosti Clovéka a jeho vuli i schopnostech dany druh
chranit. Ktera zvifata vSak budou témi ,vyvolenymi®, jimz se dostane dostate¢né
ochrany, aby pfezila do budoucnosti? Abychom =ztratili co mozna nejméné
z ruznorodosti zemské fauny, méla by kritéria pro rozhodovani, ktery druh chranit,
obsahovat biologické a ekonomické faktory v€etné stavu ohroZeni nebo taxonomicke
vyjime€nosti. Jaka je vSak skuteCnost? Opravdu Clovék vénuje stejnou pozornost
vSéem taxonlm a zaméfuje se na druhy, které ji nejvice potfebuji, nebo jsou to
predevsSim ,krasné® druhy, které dokazi zaujmout Clovéka natolik, aby ho pfimély ke
své vlastni ochrané?

Tyto a podobné otazky se snazime zodpovédét na prikladu jedné skupiny
zvifat — na fadu papousku (Psittaciformes). Papousci jsou velmi oblibeni a s Clovékem
sdili mnohaletou historii. Dodnes jsou hojné zastoupeni v chovech jak soukromych
chovatelu, tak zoologickych zahrad a podobnych instituci, a zaroven obsahuji vysoky
pocet ohrozenych druhl. Jsou tedy idealni skupinou na testovani hypotézy, Ze lidské
estetické preference pfispivaji k rozhodovani, které druhy chranit. K tomuto ucelu nam
slouzi pocty jedincl jednotlivych druhG papouskl chovanych v zajeti zoologickymi
Sance na preziti v pfipadé, ze by doslo k nenadalé krizi a bylo by tfeba zahajit ex-situ
zachranny program s naslednou reintrodukci. Velikost chovanych populaci nam tak
nepfimo muze poskytnout informaci o tom, jak veliké ochranafské usili je vénovano

jednotlivym druhim papouska.

1.1 VZTAH CLOVEKA A PAPOUSKA

Papousci hrali vyznamnou roli v zivoté ¢lovéka v mnoha kulturach béhem celé znamé
historie, kdy byli vyuzivani na jidlo, jako spolecnici, na vyrobu magickych pfedmétd i
jako zdroj dobrého vydélku. Prvni papousek zaznamenany v lidskych pisemnostech,
chovany indickym Iékafem a schopny napodobovat indicka i fecka slova, byl

alexander indicky (Psittacula cyanocephala) a pochazel jiz z 5. stoleti pfed nasSim



letopoCtem. Alexandfi byli pojmenovani po Alexandru Velikém, ktery sam takového
choval (Juniper & Parr 2003). V Rimské Fisi byli tito ptaci chovani v luxusnich klecich
jako symbol bohatstvi, jejich méné Stastni pfibuzni pak byli pfipravovani jako delikatni
pokrmy. Evropsti prizkumnici se €asto v tropech setkavali s domorodymi kmeny, jenz
si néktery druh papouska vzdy ochocily. ProtoZe se papousci velmi snadno prevazeli
na lodi, prizkumnici je brali domul jako zivé dukazy z cesty (del Hoyo et al. 1997).
Dodnes néktefi domorodci Zadaji papousky k nejriznéjSim uceldm. Domorodé kmeny
z Brazilie a Indonésie pouzivaji afi letky na Celenky. Napfiklad v Naprstkové muzeu
v Praze mGzeme vidét péfové &elenky kmenti Camakokd, Borord a Mundurukad. Mezi
mnoha kulturami z Nové Guiney hraje podstatnou roli pfi pofizovani manzelky pefi
z trichy orli (Psittrichas fulgidus); pefi lorid novoguinejskych (Lorius lory) je Casto
pouzivano obyvateli kolem stfedni feky Sepik jako tane¢ni ozdoby, a na Cookové
ostrovech byla za starych €asl mala Cervena pefiCka vini rubinového (Vini kubhlii)
velmi cenéna jako ozdoby lidi, bozskych obrazli, &epic a vypracovanych
nabozenskych ¢elenek (del Hoyo et al. 1997, Juniper & Parr 2003).

Blizky vztah Clovéka a papouska pokracuje v moderni dobé. Ackoliv jsou tito
ptaci zatracovani zemédélci, nebot’ nékteré druhy (13%, napf. papousek mnisi a
alexandr maly) jsou $kudci na obili, v lesnictvi a sadarstvi, celkové ekonomicka Skoda
neni vyznamna a lze ji predchazet riznymi opatfenimi. Proto pfevazuje pozitivni vztah
k papouskum, a to pfedevSim jako spoleCnikim c¢lovéka (del Hoyo et al. 1997).
Papousci jsou pestie zbarveni, dlouhovéci a maji velmi spoleCenskou povahu. Umi
imitovat své chovatele (Mui et al. 2008), pouzivat nastroje — ara hyacintovy si dovede
zjednodusit otevirani ofechu zaklinénim v zobaku pomoci tfisek odlomenych z vétvi
(Borsari & Ottoni 2005), jsou schopni generalizovat problémy (amazonan modrocely,
de Mendonga-Furtado & Ottoni 2008) a jejich kognitivni schopnosti se daji srovnat se
schopnostmi primatd a malych déti. NejznaméjSi papousek Sedy, Alex, zaujal
vefejnost svoji ucenlivosti a schopnosti pochopit rdzné udlohy. Umél pouzivat
mluvenou angli¢tinu v kontextualnim vyznamu vcetné skladani rdznych slov do vét
(Pepperberg 1994, 2002 a 2008; Kako 1999), dovedl pocitat, sCitat a rozpoznavat
rizné predméty az do poctu 6 v€etné konceptu nuly (,zadného ¢isla“), ktery sam
pochopil bez u€eni (Pepperberg 1988, a 2006; Pepperberg & Gordon 2005). Zkratka,
tyto vlastnosti Cini z papousku velmi oblibené spole¢niky a andulka se stala dokonce

druhym nejpopularnéjSim mazlickem po zlaté rybi¢ce (Grzimek 2002).



1.2 FYLOGENEZE PAPOUSKU

Fylogeneticky strom ptakd obecné neni pfFilis rozfeSeny a méni se takrka s kazdou
novou praci. Diky nékterym spole€nym morfologickym znakim a &aste¢né frugivorii
byli papousci tradi¢né fazeni mezi holuby s podobnym mékkym ozobim a kukacCky a
turaky, s papousky spojené zygodaktylni nohou (Morony et al. 1975; del Hoyo et al.
1997). PozdéjSi DNA hybridizace umistila papousky mezi kukacky s hoacinem a
sviStouny (Sibley & Ahlquist 1990). Od té doby se objevila spousta fylogenetickych
praci vyuZzivajici sekvenaci DNA, vétSina v8ak zahrnovala jen malé mnoZstvi taxond,
takze jejich fylogenetickou pozici pfiliS neobjasnila (pf. Espinosa de los Monteros
2000; Harrison et al. 2004, Pereira & Baker 2006). Nejnové;jsi, rozsahla molekularni
fylogeneticka prace, zalozena na 5 jadernych genech a zahrnujici 87 druhl ptakl ze
75 Celedi, postavila papousky do nerozfeSené skupiny obsahujici také sokolovité
ptaky (Falconidae), seriémy a pévce (Ericson et al. 2006).

Ani v ramci papouskl neni fylogeneze o moc jasnéjSi. Nékteré prace ukazuiji,
Ze kakaduové (Cacatuidae) jsou starobyla monofyleticka skupina vzdalena od vSech
ostatnich papousku (Christidis et al.1991a, 1991b; de Kloet & de Kloet 2005), ale zda
je oddélovat do vlastni Celedi je sporné, a napf. BirdLife International (2008) spojuje
stale vSechny papousky do jediné Celedi. Rowley (1997) dale rozdéluje Cacatuidae do
tfi podCeledi, Nymphicinae (obsahujici korelu Nymphicus hollandicus), Cacatuinae
(rody Callocephalon a Cacatua) a Calyptorhynchinae (rody Probosciger a
Calyptorhinchus). Uvniti Celedi Psittacidae jsou tradi¢né oddélovani loriové (Loriidae;
Morony et al. 1975), ktefi jsou stejné jako kakaduové rozSifeni pouze v Australii a
jiznim Pacifiku. Nejvétsi diskuse je kolem zbylych papouskl &eledi nebo podceledi
Psittacinae, rozSifenych od Stfedni a Jizni Ameriky pfes Australasii a jizni Pacifik az
po jizni Asii a Afriku. Jsou déleni do mnoha riznych skupin podle autora, od 4
(Morony et al. 1975) az po 9 (obr. 1.1, Collar 1997 v ramci knihy Handbook of the
Birds of the World; del Hoyo et al. 1997) a sporné je i jejich druhové slozeni. Recentni
molekularni fylogeneze (de Kloet & de Kloet 2005; Tokita et al. 2007, Wright et al.
2008) navic vydéluji novozélandskou skupinu obsahujici nestory (Nestor notabilis a
meridionalis) a kakapa soviho (Strigops habroptilus) na bazi vSech papousku (obr.
1.2). Podporuji tak rozdéleni celé skupiny Psittaciformes do celkem tfi Celedi —
Nestoridae, Cacatuidae a Psittacidae (Christidis & Boles 2008).
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94 Agapomis roseicollis
[oriculus galgulus
Bolbopsittacus funulatus
Neophema elegans.
Neopsephotus bourkii
arnardius zonarius
Platycercus adscitus
Psephotus varius .
Purpureicephalus spurius
Northiella haematogaster
P Cyanoramphus auriceps
—E Eunymphicus uvaeensis
Prosopeia tabuensis
Chalcopsitta duivenbodei
Eos reticulata
Trichoglossus haematodus
Pseudoeos fuscata
Glossopsitta porphyrocephala
Lorius albidinuchus
Neopsittacus musschenbroekii
Charmosyna papou
Phigys solitarius
Vini australis
Melopsittacus undulatus
Cyclopsitta diophthalma
sittaculirostris edwardsii
Alisterus amboinensis
Aprosmictus erythropterus
Polytelis alexandrae
Eclectus roratus 6
Geoffroyus heteroclitus
Psittacula columboides _
= Tanygnathus lucionensis
_Prioniturus luconensis
Micropsitta finschii o :
* Amazona viridigenalis
Pionus menstruus .
Hapalopsittaca amazonina
Pionopsitta caica
Forpus passerinus

] *

=== 50 changes

Brotogeris jugularis
* Myiopsitta monachus
. annopsittaca panychlora
- T?_u:t arar\;:{ca
ratinga pertinax
* 99 Al macao :
— 9 —EOrthops_fﬂaca‘mpmfata
Cganopsma SPIXil.
- * iopsittaca nobilis
90 —E Guaruba guarouba
Leptosittaca branickii 4
Cyanoliseus patagonus
" ” * Deroptyus accipitrinus
il Pionites melanocephala
96 Pyrrhura picta
Rhynchopsitta pachyrhyncha
Enicognathus leptorhynchus
- ~ 'Na??d?yus rLemgay
oicephalus robustus
_: Psittacus erithacus
Psittrichas fulgidus
Coracopsis vasa
* acatua sulphurea
Eolophus roseicapillus
97 * Probosciger aterrimus
Nymphicus hollandicus
Calyptorhynchus funereus
|_* g Nestor notabilis
* Strigops habroptilus
Falco peregrinus .
— Serinus canarius
94 [~ Colius colius
S PicUS canUs
e Co0lumbina passerina
| 98— Otlus sunia, .
== Tockus flavirostris
Coccyzus americanus

Obr. 1.2. Fylogram 69 roda papouski zalozeny na Bayesianské analyze 4 sekvenci (COI + ND2, TROP,
TGFB2, a RDPSN) a paté sekvenci slozené z kddovanych mezer z 4 predchozich sekvenci. Bayesianské
posteriorni pravdépodobnosti >0.90 jsou zobrazeny procenty nad vétvemi, hodnoty rovné 1,0 jsou
oznaCeny hvézdickou. Métitko velikosti (,,50 changes®) udava pocet zmén (substituce bazi). Ptejato

z Wright et al. 2008.

Barevné jsou vyznaceny ,,skupiny®, které jsme pouZili na oSetfeni fylogeneze ve vlastni analyze.
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1.3 OCHRANA PAPOUSKU

Papousci jsou zaroven ptaci skupinou s nejvétSim poctem ohrozenych druhu.
Z celkového poctu 355 Zijicich druhu je na IUCN seznamu ohrozenych druhd (Birdlife
International 2008, IUCN 2008) uvedeno 96 (27%) v kategorii Threatened (ohrozZeni),
a dalSich 40 (11%) v kategorii Nearly Threatened (téméf ohrozeni). Tyto druhy cCeli
mnoha rdznym tlakim, mezi néz patfi ztrata pfirozeného prostfedi, odchyt papousku
z volné pfirody pro obchod, introdukce predatori a kompetitort, pronasledovani a lov
a také pfirodni zivly jako hurikany. Nejméné 10 ostrovnich druh( papou$kul trpi
zvysenou predaci hnizd introdukovanymi krysami a koCkami. Mezi né patfi napf. vini
béloprsy (Vini peruviana; predace krysou) a alexander mauricijsky (Psittacula echo;
predace krysou a makakem). Introdukce africkych vCel kompetujicich o hnizdni
prostory pfinejmensim pfispéla k dnesSnimu kritickému stavu populace ary Spixova.
Dal$i hrozbou muze byt pronasledovani a lov zemeédélskych Skldcu, ale ten je
vétSinou zaméren na rozSifené druhy a nepredstavuje vyraznéjSi problém pro udrzeni
dlouhodobych populaci, vyjimkou mize byt endemitni ara c&ervenouchy (Ara
rubrogenys) zijici v malé populaci v Bolivii, jenz je také pronasledovan jako Skudce.
Ve Stfedni a Jizni Americe je mnoho papousku stale loveno pro maso, coz také mlze
vyrazné pfispét ubytku jejich populaci. Nejvyznamnéjsi hrozbou vSak zustava ztrata
habitatu a odchyt kvili obchodu (Juniper & Parr 2003).

Juniper a Parr (2003) odhaduji, ze asi 73 ohrozené druhy jsou negativné
ovlivnény pravé ztratou pfirozeného prostfedi, jeho degradaci ¢i fragmentaci, a 39
druht je pod tlakem odchytu do takové miry, Ze jim hrozi vyhubeni. Pfiblizné 28 druh
je ovlivnéno obéma tlaky.

Chudé staty kaci lesy kvuli tézbé dfeva, zakladani plantazi a tézbé& minerald,
které exportuji do bohatych zemi a zbavuji se tak svych dluhd. Tim nejvice trpi
endemické druhy papouskd s malymi populacemi a arealy mensimi nez 50 000 km?,
protoze se stavaji nachylnéjSimi k dalSim hrozbam, jako jsou boufe, sucha, nemoci Ci
lov. Z ohrozenych druh( jsou endemické 63, z toho je vétSina ostrovnich, ale jsou i
kontinentalni (napf. ara Spixiv a kobaltovy, pyrura rovnikovy a amazoének
modrokfidly). VétSina z nich Zije v oblastech s vyraznym odlesfhiovanim, coz jsou napf.
lesy vychodniho pobfezi Brazilie, Filipiny, mnoho karibskych a pacifickych ostrovu a

nékteré ostrovy v Molukach. Neni divu, ze vétSina (10 z 12) papouskd vyhubenych od
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r. 1600 byla ostrovni (Collar a Juniper 1992). Papousci by pfitom mohli svoji existenci
prispét k finanénimu vydélku pfislusnych zemi. Svétova organizace na ochranu
papouskl (The World Parrot Trust) podnécuje vefejnost, aby se jezdila divat na
papousky v pfirodé, a tim finanéné podpofila lokalni lesni komunity v amazonské
panvi. Tento zpusob turismu by mohl dodat papouskim i lesim finan¢ni hodnotu, a
tedy dalSi divod pro jejich ochranu. (del Hoyo et al. 1997, Juniper & Parr 2003)
Napfiklad unie ostravkd v Navétrnych ostrovech v Malych Antilach si jiZz tento
potencial ekoturismu uvédomuje a pfizpusobuje mu spravu svych zdroju (Christian et
al. 1996a).

Obchod s zivymi papousky je dalSi vyznamnou hrozbou pro ochranu
ohroZzenych druhd. Podle CITES (Umluvy o mezinarodnim obchodu s ohroZenymi
druhy volné Zijicich zivoC€ichu a plané rostoucich rostlin) se vletech 1980-1992
vyvezlo 247 druhl papousku, 156 z nich v poc¢tech vysSich, nez 1000 ro¢né. Néktefi
se vyvazeli v ohromnych poctech, napf. az 278 000 papousku senegalskych, 657 000
agapornist Fischerovych nebo 406 000 amazofiani modroc€elych, a to vSe legalné
pres hranice (Juniper & Parr 2003; CITES 2009). K témto Cislum je tfeba zapodist
jesté lokalni obchody v ramci zemé a navic ilegalni pytlaCeni. Je vSak podobné
intenzivni odchyt divokych papouskl dlouhodobé udrzitelny? Néktefi papousci,
zvlasté velci a dlouhovéci jako arové, vyvedou potomky jen jednou za dva roky, ne-li
déle. Kdyz dospéli rodiCovsti ptaci zemfou a nema je kdo nahradit, sbér ptacat pro
obchod muze vést k rychlému poklesu populaci, zvlasté, pficteme-li vyznam ztraty
druhd art, amazonanUt a kakadud, jako jsou napf. ara hyacintovy, amazonan velky
(Amazona oratrix) Ci kakadu Zlutolici (Cacatua sulphurea; Juniper & Parr 2003).

Mnoho statd zcela zakazalo vyvoz papouskd nebo stanovilo kvoty pro export,
aby ochranilo volné Zzijici populace. Velky podil hlavnich Uzemi téchto ptakd je ve
statech, jenz podepsaly umluvu CITES, ve které je vétSina papousku jiz od roku 1981.
Principy této umluvy uznavaji vyvoz druht pro ekonomické ucely, ale stanovuji, zda je
takové zachazeni dlouhodobé udrzitelné a umoznuje preziti druhd. Obsahuje 3 pfilohy
podle miry ohrozeni. Dnes v roce 2009 se v Pfiloze | s nejvyS§Sim stupfiem ohrozZeni
nachazi 51 taxon (tab. 1.1) a vS8echny ostatni, vyjma andulky, korely, agapornise
ruzohrdlého (Agapornis roseicollis) a alexandra malého (Psittacula krameri) se
nachazi v Priloze Il (CITES 2009).
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Tab. 1.1. Seznam papouskt zafazenych do umluvy CITES (data z roku 2009).

Priloha |

Amazona arausiaca
Amazona auropalliata
Amazona barbadensis
Amazona brasiliensis
Amazona finschi
Amazona quildingii
Amazona imperialis
Amazona leucocephala
Amazona oratrix
Amazona pretrei
Amazona rhodocorytha
Amazona tucumana
Amazona versicolor
Amazona vinacea
Amazona viridigenalis
Amazona vittata
Anodorhynchus spp.
Ara ambiguus

Ara glaucogularis

Ara macao

Ara militaris

Ara rubrogenys
Cacatua goffini

Cacatua haematuropygia

Cacatua moluccensis
Cacatua sulphurea

Priloha ll

Cyanopsitta spixii
Cyanoramphus cookii
Cyanoramphus forbesi
Cyanoramphus novaezelandiae
Cyanoramphus saisseti
Cyclopsitta diophthalma coxeni
Eos histrio

Eunymphicus cornutus
Guarouba guarouba
Neophema chrysogaster
Ognorhynchus icterotis
Pezoporus occidentalis
Pezoporus wallicus
Pionopsitta pileata
Primolius couloni

Primolius maracana
Probosciger aterrimus
Psephotus dissimilis
Psephotus chrysopterygius
Psephotus pulcherrimus
Psittacula echo

Pyrrhura cruentata
Rhynchopsitta spp.
Strigops habroptilus

Vini ultramarina

PSITTACIFORMES spp.

(vyjma Agapornis roseicollis,

Melopsittacus undulatus,
Nymphicus hollandicus a
Psittacula krameri)

Ackoliv tato opatfeni maji pozitivni vliv na ochranu druhu (Pain et al. 2006),
stale jsou néktefi papousci obchodem ohrozeni. Jednim z duavodd je pfFili§ vysoka
kvota legalnich odchytu, jez neni snadné stanovit tak, aby nevedla k neobnovitelnym
poklesim populaci. K jejimu stanoveni bychom museli znat nejméné 6 zakladnich
faktor: velikost a rozsifeni dané populace, jeji naroky na prostfedi, odolnost vUCi
disturbancim a zménam habitatu, pocty mortality a produktivity, klicové faktory
regulujici velikost populace a také vliv variability prostfedi jako je zména pocasi.
VétSina papouskl je vSak tak malo probadana, Zze se u ni neda s jistotou ur€it ani
jeden z téchto faktord. Navic, dlouhovéci ptaci, jakymi jsou papousci, se pomalu

rozmnozuji, maji malé snisky a odkladaji rodiCovstvi do vysSiho véku. Takovi ptaci
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jsou nejnachylnéjsi k preloveni, a pro stanoveni vhodnych kvét k odchytu by byla
potfeba fadna terénni studie, jez by u malého druhu trvala nejméné 5 let a u velkého
az 10 let. (Beissinger a Bucher 1992). Beissinger a Bucher (1992) navrhuji program
na zavedeni spravovanych ,papousc€ich farem“ v mistech jejich pfirozeného vyskytu,
ze kterych by bylo mozné tyto ptaky nevycCerpatelné lovit, aniz bychom hledané kvoty
museli dukladné znat. Z takovych farem by se odchytavala predevsSim mladata (kvuli
moznosti ochoCeni maji nejvétsi hodnotu na trhu), ale pouze ta, ktera by byla
vyprodukovana ,navic diky financim vioZzenym do zvySeni kvality habitatu a hnizdni
uspésnosti rodiCovskych ptakul, ziskané napf. dokrmovanim &i poskytnutim umélych
hnizdnich skulin a boxd. Napf. reprodukéni uUspéch papousSi¢ka vrab&iho (Forpus
passerinus) je limitovan poctem moznych hnizdnich skulin, o néz jednotlivi ptaci
kompetuji. Byla u nich zaznamenana i infaticida za uc€elem pfebrani hnizda jinému
paru (Beissinger a Waltman 1991). Podle Beissingera a Buchera (1992) by finance
vynalozené na spravu takovych farem byly vysoké, ale stale ekonomicky udrzitelné, a
rodni vytézek na plode 5 km? by mohl byt vy$si, neZ z odchovi ze zajeti v celé USA.
DalSim problémem je ilegalni odchyt papouskl. Pokud viada pfislusnych zemi
Ci ve spravovaném pfirozeném prostfedi. Jen v oblasti severovychodni peruanské
Amazonie bylo v letech 1996-1999 ilegalné vybrano 1718 mladat 7 rGznych druhu,
ztoho nejvice amazonana oranzovokfidlého (Amazona amazonica; 61%) a ary
ararauny (26%). Pytlaci navic pfi sbéru ni€i hnizdni skuliny a znemoZzhuji tak
pfirozenou obnovu populaci (Gonzalez 2003). V Bolivii se béhem let 2004-2005
nezakonné vybralo dokonce 7 279 papousku zcelkem 31 druhu, 4 ohrozenych.
VétSina z nich zlstava na trhu v Bolivii, jen ty nejdrazsi, chranéné druhy se vyvazi do
Peru ¢i do Evropy (Herrera & Hennessey 2007). Mira takového pytlactvi je ovlivnéna
nékolika faktory, jednim z nich je cena papouska na trhu. Jsou-li ptaci levnéjsi, nez
500 dolaru, pocéty odlovenych jedincu klesaji, a stejny vliv ma také zakaz importu do
vyspélych zemi. Od roku 1992, kdy v USA presla v platnost umluva WBCA (Wild Bird
Conservation Act), ktera zakazuje import vSech druh na seznamu CITES, se pocty
odchycenych papousku snizily, protoze poklesla poptavka (ackoliv celkova vySsi mira
ochrany od roku 1992 méla pravdépodobné vliv také). Aktivni ochrana hnizdicich mist
je tfretim faktorem, jenz pytlaCeni vyrazné sniZuje, ale takova ochrana je nakladna a

obtizné dosazitelna na rozlehlych uzemich (Wright et al. 2001).
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Alternativnim feSenim, jak naplnit poptavku po papouscich na trhu, je odchov
v zajeti. VétSina papousku byla nékdy béhem historie chovana ¢lovékem a mnoho
z nich se uspésné rozmnozuje, néktefi dokonce do takové miry, ze jiz nepotfebuji byt
odebirani z volné pfirody (napf. andulka, korela a néktefi agapornisové; Juniper &
Parr 2003). Také zachranné programy zaloZzené na ex-situ odchovech ohrozZzenych
druhl a jejich opétovném navratu do pfirody se v mnoha pfipadech ukazaly jako
uspésné, jmenujme napf. reintrodukci amazonana Zlutoramenného (Amazona
barbadensis, Sanz & Grajal 1998), ary arakangy (Ara macao, Brightsmith et al. 2005),
amazonana portorického (Amazona vittata, White et al. 2005) nebo kakarikiho
rudocelého (Cyanoramphus novaezelandiae, Ortiz-Catedral & Brunton 2009).

Problémd, se kterymi se podobné reintrodukce potykaji, vSak neni malo
(Christian et al. 1996b; Snyder et al. 1996). Samotné vypousténi do volné pfirody
nemusi byt snadné, nebot' ptaci chovani v zajeti mohou zdomacnét a trpét Spatnou
socializaci €i schopnosti nalézat potravu (Snyder et al. 1994). DalSim problémem je,
Ze odchov v zajeti muze byt velmi nakladny a také malo uspésny, neni-li dany druh
dobfe prozkouman z hlediska narokd na rozmnozovani. Zachranna stanice na odchov
amazonana mnohobarvého (Amazona versicolor), zalozena v roce 1975, se potykala
s malymi odchovy az do po¢atku devadesatych let, nez rozpoznala pozadavky daného
druhu na odchov v zajeti (Jeggo et al. 2000). Dale, pokud je pfirozena populace jiz
pfilis mala, odchyt novych ptakd by znamenal jen vaznéjSi ochuzeni jeji genetické
variability (Strigops habroptilus, Triggs et al. 1989; Amazona vittata, Brock & White
1992; Ognorhynchus icterotis, Krabbe 2000). Vypousténi odchovanych papouskl je
Grajal 1998). Z téchto poznatku je zfejmé, Ze zachranny odchov v zajeti by nemél byt
zahajovan, az kdyz je uz pfilis pozdé.

Soukromi chovatelé se ale zaméfuji pfedevsim na druhy Zadané na trhu, to jest
barevné, velké a schopné naucit se mluvit. V ochrané ma tento vybér druhu zajisté
své opodstatnéni, nebot pomuze naplnit poptavku a tak snizit odchyt ptaku z divociny.
Papousky, kterym hrozi ztrata pfirozeného prostfedi v dusledku kaceni a fragmentace
lesU a zaroven jsou mali, nebarevni a chovatelsky nezajimavi bez komeréni hodnoty,
vSak zadni chovatelé nechtéji (Munn 2006). Z tohoto diavodu v ex-situ zachrannych
programech nabyva na vyznamu zoologickych zahrad a pfidruzenych organizaci. Tyto

by mohly pfednostné chovat ohrozené druhy vSech moznych Zzivo€ichu, nejen
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papouskull, a zabranit tak jejich nenavratnému vymizeni z planety Zemé. Dostavame

se tak k paradigmatu ,archy Noemovy*.

1.4 ARCHA NOEMOVA

Soulé et al. (1986) ve svém Clanku Archa tisicileti: jak dlouha cesta, kolik kajut, kolik
pasazéru? prisli s koncepci jakési novodobé ,archy Noemovy“: jak bylo tenkrat
predpovidano, degradace zZivotniho prostfedi spojena s nartistem lidské populace by
se méla stabilizovat béhem tzv. ,demografické zimy“ za 500-1000 let. Poté by bylo
mozné obnovit zni€ené arealy a navratit vymizela zvifata zpét do pfirody — pokud by
ovSem stale prezivala v zajeti. Autofi navrhuji, ze funkci této archy by mohly plnit
zoologické zahrady, jez by spolupracovaly na udrzeni Zivotaschopnych populaci
ohrozenych druhu.

Jak velké by vSak meély byt cilové populace téchto druht a jak dlouho je Ize
v zajeti chovat, aby dosahovaly alespofi 90% puavodni genetické variability? Pro
takovy odhad se €asto pouziva tzv. minimalni Zivotaschopna populace (minimal viable
population; MVP), tedy pocet jedincu v populaci, ktery zaijisti, Ze populace zUstane
Zivotaschopna béhem stanoveného ¢&asového intervalu (Gilpin & Soulé 1986).
Casovym intervalem pro stanoveni MVP byva vétsinou 100 az 200 let. To je ovdem
vhodné pouze u chovnych program s konkrétnim ¢asovym planem — napf. vypusténi
do pfirody po 100 letech. Lees & Wilcken (2009) proto navrhuji tzv. udrzitelnou
velikost populace (sustainable population), to jest populaci, ktera s danym mnozstvim
dostupnych zdroju pretrva donekonecna. Takova se da rozdélit do dvou kategorii:
sobéstacna populace a populace dopliiovana z volné pfirody. Pro kazdy druh by méla
byt velikost udrzZitelné populace stanovena zvlast, ale pfiblizné ji I1ze urcit alespon
obecné pro tyto dvé kategorie:

SOBESTACNA POPULACE. Pokud populace v zajeti obsahuje vétSinu genetické
variability (je vétsi, nez v pfirodé) ¢i ji neni mozno doplhovat, méla by byt sobéstacna.
Do této kategorie by mély patfit vSechny druhy vedené v IUCN jako vyhynulé v pfirodé
Ci kriticky ohrozené a dale nékteré druhy ohroZzené nebo zranitelné. Vyjimku tvofi
pravé druhy, jejichz zachranny program ma stanoveny plan vypusténi. Efektivni
velikost takové populace (Ne; minimalni pocet jedincud nutny pro dlouhodobé udrzeni

genetické variability v idealni populaci) by méla byt alespori 500 jedincu. V pfirodé se
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vSak populace malokdy pfiblizuji idealnimu stavu, napf. pomér pohlavi nebyva
vyrovnany nebo se nerozmnozuji vSichni jedinci, a tak se skutecna velikost udrzitelné
populace pohybuje kolem 5000 kusu. V zoologickych zahradach je mozné idealniho
stavu dosahnout blize a velikost sobéstacné populace je tedy odhadovana na 700-
1900 zvifat (podle kvality managementu chova).

POPULACE DOPLNOVANA Z VOLNE PRIRODY. Populace, které jsou jesté v pfirodé
hojné, by mély byt periodicky a kontrolované doplhovany. Pfi malych populacich (50-
100) je nutnost doplriovani pfilis velika a neunosna a demografické faktory predstavuji
velké riziko. Ne by se méla pohybovat kolem 120 zvifat pfi zachovani 95% genetické
variability a pfi doplfovani o 5 zvifat béhem kazdé generace (Lacy 1987), tj. podle
efektivity spravy v zoo by méla byt velikost skute¢né populace 170-460 zvifat, aby
byla populace udrzitelna donekonec¢na (Lees & Wilcken 2009; obr. 1.3).

Dobrym pfikladem aplikace podobné spravy v zoologickych zahradach muze
byt dabel medvédovity (Sarcophilus harrisii), jenz pravé Celi akutnimu ohrozeni kvdli
novému a zcela fatalnimu nadorovému onemocnéni obli¢eje. Pfed vypuknutim nemoci

byla cilova populace vzoo 94 jedincq,
neustale doplfiovana o odchycena zvifata Vyhynulé 7 Fffﬂ;‘;:&‘ﬂ;

z Tasmanie. Dnes je cilovd populace v prirodé :
zvydena na Ne = 500, aby se predeslo Kriticky | '
ohroZené y [
predpokladanému vyhubeni béhem 25-30 || i
let. Opacénym pfikladem mulze byt zase OhroZené
kdysi ohrozena krysa zajicova (Leporillus | _
conditor), jejiz populace, zachranéna %
chovem v zajeti, dosahla az 5000 jedinc(. -8
Aby se uvolnil prostor pro dalSi ohrozené = g
druhy v zajeti, je nyni populace této krysy : 5’ I;J"I: %’*
redukovana na potfebnou jadrovou ivj §
velikost doplfiovanou o odchycena divoka v; . g
zvirata (revize v Lees & Wilcken 2009). gﬁg{ﬁiﬁz ;f ’ E
Takto vysoké pocty minimalni Nis&i riziko / ‘;‘3_“
Zivotaschopné populace naznaduji, Ze i OOOC %
v zoologickych zahradach a akvariich Obr. 1.3. Doporuéeni rozdéleni investic pii chovu

v zajeti (zalozeno na IUCN kategoriich

svéta neni dostatek prostoru na ohrozeni). Piejato z Lees & Wilcken 2009.
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~prepravu® vSech druhu. Podle vypoctd Sheppard (1995) je pro dlouhodobé udrzitelné
chovy ptakd ve Spojenych statech ve 3174 vybézich prostor jen asi pro 141
zachranny program! Z celkového poctu 9990 znamych druhl ptakd jsou ohrozeny
1222 druhy (IJUCN 2008; tab. 1.2 a 1.3). | kdybychom dostupny prostor znasobili
dvakrat az Ctyfikrat, protoze volna mista jsou také ve svétovych zoo vSech kontinentd,
néjaka mista jesté mohou byt vybudovana a navic existuji soukromé chovy, stale to
nestadi na zachranu vSech ohrozenych druhid ptakd pomoci odchovu v zajeti
(Sheppard 1995). Jednotlivé druhy tedy soutéZi o své misto na palubé lodi. Ktera

zvifata by méla mit pfednost?

Tab. 1.2. Po¢ty ohrozenvch druht obratlovet na seznamu IUCN mezi roky 1996-2008. Pieiato z IUCN 2008.

Ohrozené (Olieraze
Celkem — Vyhodno- . ;.16 Ohrozené Ohrozené druhy vr. eIl 717
popsanych cené . 2008 jako
g druhyvr. druhyvr. druhyvr. 2008 jako e
druht = druhydo  “4g99g/93° " 5903 2008  %vsech vsech
(odhad) roku 2008 . vyhodno-
popsanych .
cenych
Savci 5488 5488 1096 1130 1141 21% 21%
Ptaci 9990 9990 1107 1194 1222 12% 12%
Plazi 8734 1385 253 293 423 5% 31%
Obojzivelnici 6347 6260 124 157 1905 30% 30%
Ryby 30700 3481 734 750 1275 4% 37%
Celkem 61259 26604 3314 3524 5966 10% 22%

Pokud ma byt pfispévek zoologickych zahrad v ochrané ohrozenych druhd
pomoci ex-situ odchovu vyznamny, vybér chovanych zvifat musi byt zodpovédny. Ne
v8echna zvifata jsou vhodna pro odchov v zajeti a pfi jejich vybéru by se mélo dbat
mimo jiné na ekonomické, biologické a konzervacni faktory specifické pro kazdy druh.
Protoze &im vétsi je zvife, tim se hdfe v zoo mnozi, Balmford et al. (1996) navrhuji, ze
by se zachranné programy meély zaméfit na odchov malych druhl. Napf. zatimco
v pfipadé nosorozce se ani po 10 letech nepodafilo splnit stanovené cile ex-situ
odchovu, v pfipadé mensich druhd, jako je tchof ¢ernonohy (Mustela nigripes) nebo
cvréek polni (Gryllus campestris) je odchov UspésSny a oba druhy jsou pfipraveny
k vypousténi do volné pfirody (revize v Balmford et al. 1996). Zoologické zahrady se
vSak pfi vybéru chovanych druhl musi ohlizet také na zajmy navstévnikd. Veliké
druhy jsou atraktivni a zoo by tak mohly pfijit o navstévnost a tudiZz o potifebny pfijem

financi (Ward et al. 1998). Jsou zde ovSem dva aspekty navstévnosti - jednim je
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Tab. 1.3. Pocty ohrozenych fadu ptakti na seznamu IUCN v roce 2008. Prejato z [UCN 2008.

EX — vyhynuly; EW — vyhynuly v pfirod¢; CR - kriticky ohrozeny; EN — ohrozeny; VU — zranitelny;
NT — témét ohrozeny; DD — taxon, o némz jsou nedostatecné udaje; LC —taxon malo dotéeny. Jako
,ohrozené* se pocitaji dohromady vSechny kategorie CR, EN a VU.

Celkem

ANSERIFORMES 6 0 6 10 12 9 0 124 167
APODIFORMES 2 0 9 15 11 24 8 374 443
CAPRIMULGIFORMES 0 0 3 2 3 10 4 100 122
CHARADRIIFORMES 4 0 10 11 17 34 0 278 354
CICONIIFORMES 5 0 5 11 5 5 0 90 121
COLIIFORMES 0 0 0 0 0 0 0 6 6
COLUMBIFORMES 15 1 9 15 35 41 1 219 336
CORACIIFORMES 1 0 3 3 19 28 3 164 221
CUCULIFORMES 2 0 2 2 7 1" 0 143 167
FALCONIFORMES 2 0 10 9 30 37 1 225 314
GALLIFORMES 2 1 5 21 46 38 0 175 288
GAVIIFORMES 0 0 0 0 0 0 0 5 5
GRUIFORMES 22 1 5 18 32 20 5 126 229
PASSERIFORMES 42 1 7 168 328 436 34 4,803 5889
PELECANIFORMES 2 0 2 4 10 7 0 42 67
PHOENICOPTERIFORMES 0 0 0 0 1 3 0 2 6
PICIFORMES 0 0 4 2 11 30 2 360 409
PODICIPEDIFORMES 2 0 2 1 2 1 0 14 22
PROCELLARIIFORMES 2 0 15 18 25 18 4 48 130
PSITTACIFORMES 19 0 17 34 45 40 0 219 374
SPHENISCIFORMES 0 0 0 4 7 2 0 5 18
STRIGIFORMES 4 0 6 11 16 24 4 137 202
STRUTHIONIFORMES 2 0 0 1 4 4 0 2 13
TINAMIFORMES 0 0 0 0 5 3 0 39 47
TROGONIFORMES 0 0 0 1 0 10 0 29 40
Celkem 134 4 190 361 671 835 66 7729 9990

davod, pro€ lidé vabec zoo navstévuji. Podle dotaznika chtéji vidét hlavné velka,
neobvykla, atraktivni a aktivni zvifata, radéji, nez ohroZzena (Puan & Zakaria 2007,
Sommer 2008). Jakmile v8ak lidé jednou zoo navstivi, zaujmout je dokazou i mala
zvifata, vCetné bezobratlych. V Londynské zoo mezi nejpopularnéjsi exhibice patfi
akvarium a plazi dim. Zoologické zahrady by tak mohly chovat nékolik atraktivnich
zvifat a zbytek prostoru vénovat ohrozenym druhdm (Balmford et al. 1996; Balmford
2000).

Jaka je realita? Které druhy vitézi nejen ve vybéru pro ex-situ zachranné
programy v zoologickych zahradach, ale také pro in-situ programy financované viadou
i mimovladnimi organizacemi? Pfedmétem zachrannych programud jsou pfedevsim
velké druhy savcl a ptakd, zatimco ryby, mali obratlovci nebo bezobratli jsou
opomijeni. Ze savcu jsou to hlavné sudokopytnici a Selmy, z ptakd vrubozobi, dravci,

kratkokfidli a hrabavi (Seddon et al. 2005). Vybér druht v zachrannych programech
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neodrazi taxonomickou diverzitu ani stupen ochrany (Sheppard 1995). Jen vlada
Spojenych statl dala v roce 1990 vice nez polovinu (nad 10 milion dolart) pouze 10
taxonum 2z 554 ohrozenych, pficemz 6 ztéchto 10 byly poddruhy, které maiji
neohrozené pfibuzné (tab. 1.4). Naproti tomu monotypické rody druhu jako jsou
mloCik Phaeognathus hubrichti, scink Neoseps reynoldsi nebo podzemni ryba
hrdlofitka Poulsonova (Speoplatyrhinus poulsoni) dostaly méné, nez 10 000 dolart v
letech 1989 — 1991. Misto ,védeckych faktor(®, jakymi jsou taxonomicka diverzita a
stupen ohrozeni se tak vlada pfi vybéru financovani druht fidi hlavné ,visceralnimi
charakteristikami®, tedy tim jak je zvife veliké a zda pfedstavuje ,vySSi formu Zivota®,

neboli jak podobné je Clovéku (Metrick & Weitzman 1996).

Tab. 1.4. Seznam 10 zvifat, na jejichz zachranu vlada USA darovala v letech 1989-1991 vice
nez 10 milion dolart. ,,Celkem %% znaci, kolik procent tato ¢astka ptredstavuje ze vSech
financi vénovanych na zachranu zvitat (postupny soucet). Hvézdickou jsou oznacena zvitata,
ktera jsou poddruhem zvifat s nizkym rizikem ohrozeni, nebo jejich blizkymi ptibuznymi
(dnesni taxonomie nékteré z téchto druht mohou rozpoznavat jako samostatné druhy). Piejato a
upraveno z Metrick & Weitzman 1996.

Druh/poddruh Utrata celkem %
Orel bélohlavy 31,3 9,9
*Pustik zapadni (severni poddruh Strix occidentalis caurina) 26,4 18,3
*Sojka kifovinna (poddruh Aphelocoma coerulescens coerulescens) 19,9 24,5
Kapustiak Sirokonosy 17,3 30,0
Strakapoud kokardovy 15,1 34,8
*Puma americka vychodni 13,6 39,1
*Medvéd grizzly 12,6 43,1
*Zelenacek maly (poddruh Vireo bellii pusillus) 12,5 471
*Sokol stéhovavy (poddruh Falco peregrinus anatum) 11,6 50,7
Jerab bélohibety 10,8 54,2

Zachranné programy zalozené na odchovu v zajeti by se mély zaméfit
prfedevSim na druhy, které jsou ohrozeny jinymi faktory, nez je ztrata habitatu, nebot
takové se velmi téZzko vraci do pfirody. V ramci ohrozenych druhl jsou vSak nejvice
chovana pravé zvifata trpici ztratou habitatu. Vice prostoru je také vénovano druhim
atraktivnim a velkym, které se v zajeti mnozi relativné Spatné (Balmford et al. 1996).
Podobny, umély vybér druht nejen Ze snizuje efektivitu zachrannych programu, ale
v pripadé ,Noemovy archy“ také formuje budouci slozeni bioty Zemé.

Chovaji zoologické zahrady ohrozené druhy v dostate¢né vysokych poctech?

Podivejme se na data ohledné poctu chovanych jedinct vSech papouskl z databaze
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ISIS (International Species Information System; 2008), ktera pokryva vice nez 700 zoo
a akvarii ze 72 zemi svéta: Kriticky ohroZzené druhy by mély byt chované alespon
v poCtu Ne = 500, aby byly sobéstatné udrzitelné (revize v Lees & Wilcken 2009).
Zadny druh vtéto kategorii v8ak daného po&tu nedosahuje. Z ohroZenych a
zranitelnych papouskl chovaiji zoo jen 2 druhy v poétech nad 500: aratingu sluneéniho
(Aratinga solstitialis; ohrozeny) a aru vojenského (Ara militaris; zranitelny). Vezmeme-
li v uvahu optimisti¢téjSi hodnotu 50 jedincu, pfi kterych je mozné se vyvarovat
inbreedingu (revize v Caughley 1994), nevyjdou nam o nic slibnéjsi vysledky (obr.
1.4). Z 96 ohrozenych druh( papouskl se dokonce 40 nechova vibec, a z celkového
poCtu 1222 ohrozenych druh( ptaku se vubec nechova dokonce az 1007 druhd!
Pfitom i nizSi po¢ty chovanych jedincu by mohly hrat svoji roli v ochrané, uvazime-li,
Ze vyznam zoologickych zahrad je SirSi, nez jen v dlouhodobé udrzitelnych ex-situ
odchovech (Tribe & Booth 2003).

160
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20 | 2 54

0 |13|

nad 500 nad 50 a pod 500 meéné, nez 50 nechovani

93 83

O neohrozeni @ ohrozeni

Obr. 1.4. Pocty ohrozenych a neohrozenych druhG papouskli chovanych v zoologickych
zahradach. Podle udaju z ISIS 2008.

Techniky poznané diky chovu v zajeti mohou byt vyuzity pro zachranu druhu in-

situ. PFfikladem muze byt umély odchov kulika zrzoocasého (Charadrius vociferus),

vv  wriwvs

opefeni jsou stejné uspésna v prezivani, jako opefena mladata divoka (Powell &

Cuthbert 1993). Kratkodobé programy mohou zachranit druh v dobé krize bez nutnosti
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udrzovat dlouhodobé Zivotaschopné populace — po navratu do pfirody lze program
zastavit. Prikladem je chrastal guamsky (Gallirallus owstoni), ohrozeny dovezenym
hadem, jehoZz populaci narychlo zachranil odchov v zoologickych zahradach v roce
1987 (Revize v Sheppard 1995).

Vyznamnou roli zoologickych zahrad je také vzdélavani vefejnosti (Mallapur et
al. 2008). Maji-li poskytnout finan¢ni ¢astku na ochranu néjakého druhu lidé, ktefi o
zvifatech mnoho nevédi, voli pfedevSim zvifata atraktivni (Gunnthorsdottir 2002),
podobna ¢lovéku (Tisdell 2006), velka, kulturné dudlezita (Kellert 1985), uzite€na, Ci
znama a bézna (Tisdell & Wilson 2006; Martin-Lépez et al. 2007). Pokud jsou vSak
témto lidem poskytnuty zakladni informace o ohrozenosti druhu, poklesu jeho
populace &i fyziologickych a behavioralnich vlastnostech zvifat, lidé svdj pfistup
pfehodnoti (Samples et al. 1986, Wilson & Tisdell 2005, 2007; Martin-Lépez et al.
2008), a to hlavné u zvifat, ktera jsou jinak hodnocena jako neatraktivni
(Gunnthorsdottir 2002). U lidi s vy$Simi védomostmi hraji v rozhodovani roli také
védecké faktory jako jsou vylu€nost distribuce, ekologicky vyznam v pfirodé a status
ohrozeni (Martin-Lépez et al. 2007). Pfitom uz malé déti maji touhu i kapacitu
poznavat veliky pocCet zvifat, ale nikdo je neuc€i — jak ukazuje Balmford et al. (2002),
déti ve véku 7-11 let znaji vice Pokémony (pfiSerky z konzolové hry vymySlené
v Japonsku), nez realné druhy rostlin a zvifat. Jak mohou lidé chranit zvifata
z exotickych kraju, jez nikdy nevidéla, kdyZ neznaji ani ta, ktera Ziji v jejich okoli?
Ochranafi zvifat by se méli zaméfit na vzdélavani vefejnosti, tfreba pravé s pomoci
zoologickych zahrad, které by chovaly ohrozené druhy v malych poctech za timto

ucelem.

1.5 CiLE PRACE

Cilem této prace bylo otestovat hypotézu, Zze vybér druh(, které budou chovany
a tedy chranény v zoologickych zahradach, je mimo jiné ovlivnén lidskymi
preferencemi. Za timto ucelem jsme (1) vybrali 4 rizné sety papousk, které jsme ve
formé& malovanych ilustraci predlozili respondentim na ohodnoceni vnimané
atraktivity zobrazovanych zvifat, (2) dale jsme zanalyzovali, jaky maji na vnimanou

atraktivitu vliv morfologické znaky jako barevnost a velikost a tvar téla a nakonec (3)
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jsme se pokusili vysvétlit velikosti chovanych populaci jednotlivych druht papousku

pomoci nékolika faktor(, mezi néz patfily i lidské preference a stav ohrozeni.

2. MATERIAL A METODIKA

2.1 VYBER DRUHU

Pro ucely sbéru a analyzy dat jsme stanovili ¢tyfi nasledujici skupiny druhd:

1. REDUKOVANY SET 40 druhU, definovany podle bakalarské prace Blltmanna a Burdy
(2008), jehoz ucelem bylo vyvarovat se pfipadné unavé Ci habituaci zu€astnénych
respondentld. Aby Biltmann a Burda ve vybéru pokryli celou $kalu reprezentace
v zoologickych zahradach, rozdélili veskeré Zijici druhy papousku do 8 skupin podle
jejich zastoupeni: nulové zastoupeni, pak 1 — 9, 10 — 24, 25 - 49, 50 — 99, 100 — 199,
200 — 999 a 1000 a vySsi. Z kazdé skupiny vybrali nahodné 5 druhd, tak, aby se
vramci zadné ze skupin neopakovaly 2 stejné rody. ProtoZze druh( chovanych
v po¢tech nad 1000 jedincl bylo pouze 5 (od 1080 papouskl Sedych az po 4762
andulky), byly do setu zahrnuty vSechny.

2. KOMPLETNi SET =zahrnujici vSechny Zijici druhy podle seznamu z BirdLife
International (2008), doplnény o 11 poddruhu, jenz se vyrazné barevné odliSovaly od
nominotypickych druhl a jenz zoologické zahrady rozpoznavaly. Se stejnymi kritérii
byl seznam doplnén o 3 druhy (Barnardius barnardi, Platycercus flaveolus,
Trichoglossus rubritorquis) a dal8i dva taxony byly slouCeny se svymi identicky
vypadajicimi sesterskymi formami (Cyanoramphus forbesi, Cyanoramphus malherbi).

Celkem tento set obsahuje 367 druht/poddruhu.

3. SET 34 AMAZONANU, definovany pro analyzu morfologicky a ekologicky homogenni
skupiny papousku. Tento set je slozeny ze vSech 28 Zijicich druh( a dalSich 6 vyrazné
odlisné zbarvenych poddruhl papouskl rodu Amazona a Alipiopsitta (A. xanthops),

drive téz fazeného do rodu Amazona.
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4. SET 17 DRUHU ARU, nalezejicich do 5 rodl (Ara, Orthopsittaca, Primolius,
Anodorhynchus, Cyanopsitta, Diopsittaca), definovan s podobnymi zaméry jako set
amazofianl. Arové jsou navic velmi barevné rliznorodi a v zoologickych zahradach

zastoupeni v celé Skale, v nizkém i vysokém poctu kusu.

2.2 TESTOVANiI ATRAKTIVITY PAPOUSKU

Atraktivita papouskl z kazdého setu byla testovana predkladanim jejich ilustraci
respondentim. ProtozZe ilustrace nemusi vzdy odpovidat realnému zviteti, obrazky
pro redukovany set 40 papouskul jsme prevzali ze tfi riznych zdroji a testovali jsme
ho ve tfech alternativnich variantach: varianté 1 (Forshaw & Knight 2006), varianté 2
(Juniper & Parr 2003) a varianté 3 (del Hoyo et al. 1997). Pro kompletni set jsme
pouzili stejny zdroj, jako v pfipadé varianty 2. Abychom se vyvarovali pfipadnému
vlivu pozadi, pozice a velikosti ilustrovanych papouskl na jejich atraktivitu, vSechny
obrazky jsme upravili v Adobe Photoshopu 10.0 (Adobe Systems 2007) tak, aby mély
bilé pozadi a aby vyobrazeni papousci byli otoCeni stejnym smérem a méli stejnou
relativni velikost. V pfipadé setu amazornand a art byli papousci namalovani do zcela
identické pozice. Pfedlohou pro tyto malby byly ilustrace z Junipera a Parra (2003) a
jejich pozice byly stejné jako u dvou zvolenych druhl (Amazona autumnalis a Ara
ararauna) z téhoz zdroje. Touto manipulaci jsme se snazili vyvarovat vlivu pozice,
,vyrazu v obli¢eji* a dalSich prvkl souvisejicich s rozdily v ilustracich na jejich
nasledném hodnoceni respondenty.

Na testovani atraktivity jednotlivych druhl jsme pouzili dvé alternativni metody,
dale nazyvané jako fazeni a hodnoceni. VSechny tfi varianty redukovaného setu,
amazonani a arové byli testovani metodou fazeni: u€astnikim byly na stul rozloZeny
tisténé kartiCky o velikosti 10 x 15 cm v nahodném pofadi a jejich ukolem bylo sefadit
je dle vnimané atraktivity od ,nejkrasnéjSiho“ papouska navrchu az po
,nejosklivéjsiho“ vespod. Pofadi téchto obrazkd bylo nasledné okddovano Cisly od 1
(,nejkrasngjsi“) do 40 (nebo v pfipadé amazonant do 34 a ar( do 17). Ackoliv
respondenti nebyli omezeni konkrétnim casovym limitem, vSichni zvladali ulohu
dokoncit béhem nékolika minut. Pro redukovany set jsme takto ziskali celkem 210
respondentu, 40 zen a 30 muzl pro kazdou variantu. Amazonany seradilo celkem 65

dobrovolnikd (35 Zzen a 30 muzl) a ary 73 (41 Zena a 32 muzi) dobrovolnici.
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Pro kompletni set druht, k némuz jsme ziskali data od 112 respondentt (56 od
kazdého pohlavi), byla pouzita metoda hodnoceni. Ta byla provozovana pres Internet
na soukromé strance a pfistup k ni méli jen zu€astnéni respondenti. Cely set 367
taxonU se na ni zobrazoval v nahodném pofadi, vzdy po skupinkach 32 obrazka.
Nejprve si respondenti prohlédli tuto skupinku ve formé nahledl o velikosti 160 x 240
pixell (na vySku &i na Sifku) po 6 obrazcich na obrazovce, aby ziskali zakladni
pfehled o variabilité testovaného setu, a nasledné méli papousky na téchto obrazcich
v pIné velikosti hodnotit na Ciselné Skale 1 — 5 (1 znamenala ,nejkrasnéjsSiho®). Kazda
ilustrace o velikosti 360 x 540 pixelt se zobrazovala samostatné a respondenti nebyli
pfi hodnoceni Casové limitovani. Po odsouhlaseni zadané hodnoty se jim automaticky
zobrazil dalSi obrazek. Kdyz byli ohodnoceni vSichni papousci ve skupince, cely
proces se opakoval, nez byly ohodnoceny vSechny druhy. Respondenti si mohli
hodnoceni rozlozit do nékolika dni, protoze mezi jednotlivymi skupinkami bylo mozné
proces prerusit a pokraCovat jindy. Zabranilo se tak pfipadné unavé respondentu
béhem dlouhého hodnoceni. Ziskana data jsme poté standardizovali odecCtenim
prumérného hodnoceni kazdého respondenta od hodnoty daného papouska a
naslednym vydélenim standardni odchylkou. Nadale jsme v8ak pracovali
s neupravenymi, intuitivn&j§imi daty, nebot tato vysoce korelovala (r* = 99,5%, p <
0,0001) s daty standardizovanymi.

V&ichni respondenti pochéazeli z Ceské nebo Slovenské republiky a jejich ugast
na projektu byla dobrovolna. Kazdy z nich podepsal informované prohlaseni a poskytl
nam dalsi informace ohledné svého véku, pohlavi, svych zkuSenosti s papousky a

znalosti prfedkladanych druha.

2.3 SBER DOPLNKOVYCH PROMENNYCH

Informace o podétech jednotlivych druhl chovanych v zoologickch zahradach byly
stazeny z online databaze ISIS (2008). Byla pouzita data z kompletni verze stazené
k datu 1. 1. 2008.

Data o pfitomnosti druht na seznamu IUCN byla pfevzata ze soupisu vSech
druhd ptakad z BirdLife International (2008). Kategorie ,Nearly Threatened®,
,Vulnerable®, ,Endangered“ a ,Critically Endangered® byly okédovany jako ,pfitomen

na seznamu IUCN" zatimco kategorie ,Least Concern® jako ,nepfitomen®. Pocet
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druht (a nékterych poddruhd, jenz byly zafazeny do seznamu, viz vybér druht vyse)
v kazdém rodé byl bran jako zjednoduSené méritko taxonomické vylu€nosti daného
druhu. Télesné rozméry (celkova délka, délka ocasu, zobaku, kfidla a tarsu) byly
prejaty z Junipera a Parra (2003) a z del Hoya et al. (1997). Primérné hodnoty jsme
Zlogaritmovali a poté jsme z nich extrahovali hlavni komponenty. Prvni komponenta o
velikosti 89,15% byla interpretvana jako télesna velikost a druha komponenta o
velikosti 7,49% jako relativni délka ocasu, nebo-li tvar téla (obr. 2.1).
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Obr. 2.1. PC analyza télesnych rozméri vSech druhti papouskd. Prvni
komponenta byla interpretovana jako télesnd velikost a druha
komponenta jako relativni délka ocasu, tedy tvar téla.

Velikost arealu byla zméfena nasledujicim zpusobem: Z Junipera a Parra
(2008) jsme naskenovali Cernobile mapky rozSifeni kazdého druhu a v Adobe
Photoshopu 10.0 (Adobe Systems, 2007) jsme jejich velikost upravili tak, aby méfitko
vSech mapek bylo stejné. V programu Imaged 1.40g (Rasband 1997-2008) jsme
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zméfili velikost kazdého aredlu v pixelech, a poté jsme tuto velikost prevedli na km?
pomoci méfitka z Google Earth 5.0 (http://earth.google.com/).

Abychom mohli zanalyzovat, zda maji na lidské preference vliv barvy a které to
jsou, okddovali jsme €ervenou, oranzovou, Zlutou, zelenou, modrou a rizovou/fialovou
u vS8ech papouskl jako pfitomné/nepfitomné. Stejnym zpUsobem jsme pracovali s

odstiny bilé a Cerné.

2.4 STATISTICKA ANALYZA DAT

Pro stanoveni shody v hodnoceni mezi riznymi respondenty jsme pouzili KendallGv
koeficient konkordance. Data ziskana razenim jsme jeSté prfed analyzou
transformovali: kazda hodnota byla vydélena poétem fazenych obrazkd (40, 34, 17).
Druha odmocnina ziskané hodnoty byla arcsin-transformovana. Vysledné hodnoty
vykazuijici log-normalni distribuci (pocet individui chovanych v zoo, télesné rozméry a
taxonomickou vyluénost) jsme transformovali pfirozenym logaritmem. K vizualizaci
multivariatni struktury dat jsme provedli analyzu hlavnich komponent, PCA (Principal
Component Analysis). Efekty nezavislych vysvétlujicich proménnych jsme testovali
pomoci ANOVY/MANOVY, Hotellingovych testl, GLM a/nebo mnohonasobné
regrese. Jako neparametrickou alternativu pro analyzu proménnych nevykazujicich
log-normalni rozdéleni (surova data hodnoceni) jsme pouzili Mann-Whitneyho testy.
Abychom se CasteCné zbavili vlivu fylogeneze, rozdélili jsme studované druhy
do 10 vétvi podle Wrighta et al. (2008; obr. 1.2): 0. Psittacini; 1. Psittrichas;
2. Cacatuidae; 3. Nestor-Strigops; 4. arové a pfibuzni z vétve Arini; 5. amazonané a
pribuzni z vétve Arini; 6. Psittaculini; 7. Loriinae, 8. hlavni vétev Platycercini a
nakonec 9. Neophema-Agapornis a pfibuzni. Domnélou pozici zbylych taxonu, jenz
nebyly obsazeny v této fylogenetické praci, jsme stanovili podle konvenéni taxonomie
(rody Callocephalon, Oreopsittacus, Psitteuteles; del Hoyo et al.1997) a
fylogenetickych praci Christidis et al. (1991b; Lathamus, Psittacella), Leeton et al.
(1994; Pezoporus), Tavares et al. (2006; Bolborhynchus, Gypopsitta, Primolius,
Triclaria), de Kloet & de Kloet (2005; Psilopsiagon), Caparroz & Duarte (2004;
Graydidascalus) a Mayr & Gohlich (2004; Psittinus). Papouska zlutouchého
(Ognorhynchus icterotis) jsme zaradili do skupinky ,arové a pfibuzni z vétve Arini*

kvuli jeho podobnosti s papousky rodu Aratinga a Leptositacca, zafazenymi do stejné
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skupiny (BirdLife International, 2009). Tuto ,fylogenezi“ jsme zanesli do GLM analyzy
jako nahodny faktor. Tfi druhy podezfelé z vyhubeni (Anodorhynchus glaucus,
Charmosyna toxopei a C. diadema) jsme vylouCili z analyzy populaci chovanych
v zoo. VétSinu vypoctu jsme provadéli v programech Statistica 6.0. (StatSoft 2001) a
SPSS v.16.0 (Spss Inc. 2007).

3. VYSLEDKY

3.1 SHODA MEZI RESPONDENTY A TESTOVACIMI METODAMI

REDUKOVANY SET. VSechny 3 varianty redukovaného setu (tedy 40 stejnych druhu na
riznych obrazcich ze tfi zdroju) ve vysledcich rfazeni jevily vyraznou shodu.
Kendallovy koeficienty konkordance W byly u prvni varianty 0,258, u druhé 0,239, u
treti 0,231 a pro vS8echny varianty dohromady byly 0,197 (vSechna p < 0,001).
Priméry transformovanych hodnot fazeni ziskané u jednotlivych variant vzdjemné
vysoce korelovaly (r? = 61,2%, 39,5% a 55,0% pro varianty 1 vs. 2, 1 vs. 3 a 2 vs. 3,
v daném poradi; vSechna p < 0,0001). Korelace téchto primérl ziskanych zvlast od
Zen a od muzu byly jesté vyssi: r? bylo 70,9 pro variantu 1, 88,4 pro variantu 2, 73,4
pro variantu 3 a 85,2 pro vSechny varianty dohromady; vSechna p < 0,0001.

Pfesto Manova odhalila maly, ale prukazny vliv jak varianty (Fzs332 = 5,76;
p <0,0001), tak pohlavi (Fs9166 = 1,81; p = 0,0056). Samostatny ANOVA test
provedeny pro jednotlivé druhy papousku (po Bonferoniho korekci p < 0,05) odhalil, ze
pohlavi respondentll u vétSiny druhl nema zadny vliv na preferenci, avSak u
nékterych (13) ano. Post hoc testy ukazaly, Ze Nymphicus hollandicus a Chalcopsitta
cardinalis byli preferovanéjsi ve varianté 1, nez ve varianté 3, zatimco u Enicognathus
leptorhynchus, Ara glaucogularis, Psephotus dissimilis, Geopsittacus occidentalis,
Touit melanonota a Eunymphicus cornutus to bylo naopak. Pfi srovnani varianty 2 a 3
bylo vidét, Ze Agapornis canus, A.fischeri a Loriculus philippensis byli Iépe hodnoceni
ve druhé, zatimco Pionus fuscus, Touit melanonota a Eunymphicus cornutus ve treti
varianté. Kone¢né Geopsittacus occidentalis a Loriculus philippensis byli oblibené&jsi

ve varianté 2, nez ve varianté 1.
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KOMPLETNI SET. Také analyza vysledk( hodnoceni ziskaného pro kompletni set 367
druhd prokazala vysokou shodu mezi respondenty (prvni principialni komponenta
vysvétluje 17,3% veSkeré variability; bohuzel v tomto setu nebylo mozné provést
analyzu Kendallovych koeficientd kvali vysokému poctu proménnych). Primérné
hodnoceni navic vysoce korelovalo s vysledky ziskanymi fazenim u odpovidajicich 40
druhG papouskl zredukovaného setu stejnych obrazkda (varianta 2; obr. 3.1):
r? =85,4% (P < 0,0001).
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Atraktivita papouskl: redukovany set, varianta 2

Obr. 3.1. Korelace dvou metod hodnoceni — pridélovani znamek ptes Internet (40 z 367 druhtt)
a fazeni tiSténych obrazki rozlozenych pted respondenty (redukovany set; = 85,4%).

AMAZONANE. Shoda mezi respondenty byla u tohoto setu menSi, avSak stale
statisticky prikazna (W = 0,157, n = 65, p < 0,001). Na atraktivitu papouskd mélo vliv
pohlavi respondentti (Hotellingtiv test: T? = 197,80; n Zen = 35; n muzi = 30;
Fss31=2,95; p < 0,0016): Zzenam se vice libil A. viridigenalis, zatimco muzim A.
guildingii (t-testy na hladiné a = 0,05 se zapocCtenim Bonferoniho korekce).
Kazdopadné hodnoty fazeni jednotlivych druhu, které jsme obdrzeli od Zzen a od

muzd, byly vzajemné korelované (r? = 21,8%; p = 0,0053). Priimérné transformované
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hodnoty atraktivity amazorfian vS§ak nekorelovaly s vysledky internetového hodnoceni

ziskanymi pro kompletni set (r? = 6,6%; p = 0,1425).

AROVE. Shoda mezi respondenty byla vysoka (W = 0,287; n = 72, p < 0,001) a
multivariatni Hotellingliv test nezjistii zadny vliv pohlavi na lidské preference
(T2=14,60; n zen = 41; n muzl = 32; Fse = 0,72; p < 0,7622). Pruméry
transformovanych hodnot fazeni jednotlivych art korelovaly s primérnym hodnocenim

odpovidajicich druht ziskaném v kompletnim setu (r* = 56,9%; p = 0,0005; obr. 3.2).
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Obr. 3.2. Korelace dvou metod hodnoceni — pridélovani znamek pies Internet (vybér ,ara*
z 367 druht) a fazeni ti§ténych obrazkl rozlozenych pted respondenty (arové; 1’ = 56,9%).

3.2 ZNAKY OVLIVNUJICi LIDSKE PREFERENCE

Kompletni set byl dostate¢né veliky, abychom u n&j mohli zanalyzovat vliv jednotlivych
barev na lidské preference. Za timto u¢elem jsme provedli GLM analyzu, ve které byly
vysledky hodnoceni zadany jako zavislé, zatimco pfitomnost Cervené, oranzové, zlute,

zelené, modré a ruzZové/fialové barvy spolu s télesnou velikosti a tvarem jako

31



Tab. 3.1. Vysledky GLM analyzy znaku
ovlivijicich lidské preference vuci
(r* = 29,45%) odhalil, Ze preferovani jsou papouskim. Prikazné faktory jsou oznaceny

nezavislé proménné. Tento model

vetsi papousci s delSim ocasem, zvlaste, Znak | B Fiass P
maji-li na sob& modré, oranZové, nebo Cervena -0,034 0,6 0,4466
o ] ] o _ OranZova 0,147 10,5 0,0013
Zluté zbarveni. Zeleni papousci byli Zluta 0,145 10,3 0,0014
- o x . . Zelena -0,097 4,0 0,0474
naopak preferovani méné. Vychozi Modra 0.163 12.8 0.0004
hodnoty GLM analyzy jsou uvedeny Ruzova/fialova  -0,008 0,0 0,8545
Velikost 0,214 19,3 0,0000
v tabulce 3.1. Tvar 0,370 657 0,000

3.3 ANALYZA POPULACI V ZOOLOGICKYCH ZAHRADACH

REDUKOVANY SET. U vybranych 40 druhd papousku jsme nasli prikaznou pozitivni
korelaci mezi lidskymi preferencemi a pocty jedinci chovanych ve svétovych
zoologickych zahradach (varianta 1: r* = 38,2%; p < 0,0001; varianta 2: r* = 14,3%;
p=0,0162; varianta 3: r* = 4,1%; p = 0,2118; vSechny 3 varianty dohromady:
¥ =19,9%; p = 0,0039; obr. 3.3). Primérné hodnoty atraktivity papousku jsou uvedeny
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Obr. 3.3. Redukovany set 40 druhi. Vztah mezi atraktivitou papouskl
(primérnym hodnocenim lidskych preferenci u tfi testovanych variant) a jejich
zastoupenim v zoologickych zahradach svéta (1*=19,9%). Cim je hodnota
atraktivity nizsi, tim je papousek oblibenéjsi.
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Tab. 3.2. Redukovany set 40 druht. Tabulka zobrazuje
potadi papouskl podle atraktivity.

Pocet Priamérné

Lat. nazev jedinc  hodnoceni
Vv Z0O atraktivity
Anodorhynchus hyacinthinus 465 8,6
Ara ararauna 1322 8,6
Ara glaucogularis 126 9,7
Eunymphicus cornutus 11 13,6
Psittaculirostris edwardsii 13 14,7
Agapornis fischeri 621 14,9
Cacatua galerita 366 15,5
Trichoglossus haematodus 2550 15,8
Psephotus dissimilis 34 17,1
Nymphicus hollandicus 1248 17,1
Psittaculirostris desmarestii 4 17,2
Chalcopsitta cardinalis 27 17,5
Alisterus scapularis 92 18,7
Amazona oratrix 195 19,7
Myiopsitta monachus 793 19,8
Polytelis anthopeplus 74 19,9
Psitteuteles iris 41 20,2
Pionus fuscus 6 20,4
Rhynchopsitta pachyrhyncha 184 20,8
Amazona ochrocephala 242 21,1
Aratinga erythrogenys 18 21,1
Psittacus erithacus 1077 21,6
Polytelis alexandrae 133 21,8
Prioniturus waterstradti 0 22,0
Melopsittacus undulatus 4856 22,2
Loriculus philippensis 1 22,3
Amazona festiva 47 22,5
Poicephalus rufiventris 41 22,9
Brotogeris jugularis 26 23,2
Loriculus galgulus 168 23,9
Pionus maximiliani 25 24,3
Agapornis canus 56 24,8
Tanygnathus Iucionensis 1 25,3
Aratinga weddellii 42 25,3
Chalcopsitta atra 19 25,4
Touit melanonotus 0 27,2
Enicognathus leptorhynchus 7 27,2
Nestor meridionalis 31 27,4
Pezoporus occidentalis 0 28,6

Cacatua tenuirostris 38 30,1




v tabulce 3.2. Abychom zjistili, zda na tyto pocCty maji vliv i dal$i faktory, provedli jsme

GLM analyzu. Vychozi, celkovy model obsahoval jako vysvétlujici promé&nné hodnoty

preferenci ziskané fazenim (prdmérné hodnoty ze v8ech ftfi testovanych variant),

velikost arealu, télesnou velikost, tvar a pfitomnost na seznamu IUCN (tab. 3.3). Jako

prikazné se ukazaly pouze prvni dva faktory. Finalni model pak vysvétlil 42,5%

variability ve velikosti chovanych populaci vlivem lidskych preferenci (B = -0,422;

Fi37=11,4; p =0,0017) a velikosti arealu (8 = 0,476; F4 37 = 14,5; p = 0,0005).

Tab. 3.3. Redukovany set. Vysledky GLM analyzy faktort
ovlivitujicich velikost populaci chovanych v zoologickych
zahradach. Prikazné faktory jsou oznaceny Cervené.

Faktor B F p

Lidské preference -0,382 7,0 0,0122
PFitomnost na seznamu IUCN | 0,020 0,0 0,8950
Velikost arealu 0,458 10,0 0,0033
Télesna velikost 0,091 0,4 0,5352
Tvar téla 0,033 0,1 0,8073

KOMPLETNI SET. Kdyz jsme do analyzy viozili vSech 367 druh( papousku, korelace

mezi lidskymi preferencemi a po¢tem chovanych individui poklesla na r = 0,304
(r* = 9,2%; p < 0,0001, obr. 3.4). Nicméné& 16 z 18 nejoblibenéj$ich papouski bylo

chovano v poctech presahujicich 50 jedincu (populaci v zoologickych zahradach

prekraCujicich tuto hodnotu je celkem 98 ze vSech 367 Zijicich druh).

Tab. 3.4. Kompletni set. Vysledky GLM analyzy faktort
ovliviiyjicich velikost populaci chovanych v zoologickych
zahradach. Priikazné faktory jsou oznaceny Cervene.

e

Faktor B F p

Lidské preference -0,253 26,3 0,0000
Taxonomicka vyluénost 0,072 2,8 0,0978
PFitomnost na seznamu IUCN | -0,072 2,1 0,1435
Velikost arealu 0,471 80,7 0,0000
Télesna velikost 0,347 41,5 0,0000
Tvar téla 0,152 7,3 0,0073
Fylogeneze - 5,2 0,0000
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Nasledujici GLM analyza odhalila, ze taxonomicka vylu€nost a pfitomnost na
seznamu IUCN nemaji na chovanost v zoologickych zahradach vliv, takze tyto
proménné byly vylou€eny (tab. 3.4). Prikazné proménné, jenz obsahoval redukovany
model (© = 44,9%), byly: primérna hodnoceni lidskych preferenci (B = -0,264;
F1350 = 28,8; p < 0,0001), velikost aredlu (B = 0,415; Fy35 = 94,2; p < 0,0001) a
télesna velikost (B = 0,352; Fi350 = 42,7; p < 0,0001) a tvar téla (B = 0,146;
F1350 = 6,7; p = 0,0099). Efekt fylogeneze, vedeny jako nahodny faktor, se téz jevil
prukazné (Fgss0 = 4,7; p < 0,0001).

In velikosti populace v zoo
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Obr. 3.4. Kompletni set 367 druhii. Vztah mezi atraktivitou papouskt (primérnym
hodnocenim lidskych preferenci) a jejich zastoupenim v zoologickych zahradach
svéta (* = 9,2%). Cim je hodnota atraktivity nizsi, tim je papousek oblibeng;si.

AMAZONANE A AROVE. Také u amazofiani a ar( pocty jedinc chovanych ve
svétovych zoologickych zahradach korelovaly s lidskymi preferencemi vuci jednotlivym
druhim (hodnoty atraktivity jsou uvedeny v tabulkach 3.5 a 3.6). U amazonan
(n=34; zeny: ¥ = 21,1%; muzi: ¥* = 13,6%, p = 0,0321; p = 0,0063; obé pohlavi
dohromady: r* = 28,1%; p = 0,0013; obr. 3.5) byla tato korelace nizs$i, nez u arQ
(n=16; r*=31,6%; p = 0,0235; obr. 3.6).
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Tab. 3.5. Amazonané. Tabulka
podle atraktivity.

zobrazuje potadi papouskl

Pocet Primérné

Lat. nazev jedinciv  hodnoceni

200 atraktivity
Amazona barbadensis 95 10,6
A. autumnalis autumnalis 183 10,7
A. arausiaca 0 11,0
A. aestiva 386 11,6
A. rhodocorytha 69 12,8
A. versicolor 13 13,7
A. vinacea 65 13,9
A. oraftrix 195 14,2
Alipiopsitta xanthops 24 14,8
Amazona brasiliensis 45 15,0
A. guildingii 11 15,1
A. amazonica 230 15,3
A. dufresniana 23 15,5
A. autumnalis salvini 10 16,9
A. ochrocephala 242 17,0
A. farinosa 83 17,0
A. pretrei 24 17,6
A. viridigenalis 122 17,8
A. auropalliata 138 18,0
A. albifrons 89 18,2
A. tucumana 24 19,1
A. finschi 60 19,6
A. collaria 3 19,8
A. leucocephala bahamensis 2 19,8
A. xantholora 1 19,8
A. festiva festiva 26 20,0
A. festiva bodini 21 20,5
A. mercenaria 3 20,5
A. ventralis 10 21,4
A. leucocephala leucocephala 133 21,8
A. agilis 10 22,5
A. kawalli 0 23,0
A. vittata 0 24,0
A. imperialis 0 26,3
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Obr. 3.5. Amazonané. Vztah mezi atraktivitou papouskl (primérnym hodnocenim

lidskych preferenci) a jejich zastoupenim v zoologickych zahradach

(r* = 28,1%). Cim je hodnota atraktivity niZsi, tim je papousek oblibengjsi.

Tab. 3.6. Arové. Tabulka zobrazuje poradi papouskl
podle atraktivity.
* Druh je pravdépodobné vyhynuly.

Pocet Primérné
Lat. nazev jedinci hodnoceni
v zoo atraktivity
Ara macao 686 5,2
Ara ararauna 1322 54
Ara chloropterus 783 57
Ara glaucogularis 126 5,8
Anodorhynchus hyacinthinus 465 6,8
Anodorhynchus leari 28 7,0
*Anodorhynchus glaucus 0 8,5
Propyrrhura auricollis 56 8,6
Ara militaris 537 9,1
Ara ambigua 59 9,6
Ara rubrogenys 178 10,3
Cyanopsitta spixii 55 10,5
Propyrrhura maracana 99 10,7
Ara severus 92 11,6
Propyrrhura couloni 63 11,8
Orthopsittaca manilata 17 12,5
Diopsittaca nobilis 170 14,0

svéta
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Obr. 3.6. Arové. Vztah mezi atraktivitou papouskt (primémym hodnocenim lidskych
preferenci) a jejich zastoupenim v zoologickych zahradach svéta (1* = 31,6%). Cim je
hodnota atraktivity nizsi, tim je papousek oblibené;jsi.

4. DISKUSE

4.1 SHODA MEZI RESPONDENTY A TESTOVACIMI METODAMI

Mezi respondenty byla velmi dobra shoda v hodnoceni estetickych preferenci
vUci papouskim na obrazcich. V tomto sméru se jednotlivé sety podstatné neliSily,
bez ohledu na to, zda lidé hodnotili atraktivitu menSiho setu vybranych druht
(redukovany set 40 papousku, amazonany a ary) ¢i kompletni set vSech existujicich
druhu. V pfipadé amazonanu byla shoda nejmenSi, nebot tento set byl vysoce
homogenni co se ty¢e morfologie i barevnych vzor(, a respondenti si na skuteCnost,
Ze jsou si vSichni hodnoceni papousci velmi podobni, opakované stézovali.

Vysoka shoda respondentl nebyla tolik pFfekvapiva, zvlasté u malych setu
hodnocenych metodou fazeni. Podobné vysledky byly ziskany stejnou metodou
pouzitou jiz dfive ve studiich MareSové a Frynty (2008) a MareSové et al. (2009) na
zjiStovani atraktivity hadd, a dale v praci Frynty et al. (2009) na nékterych skupinach

plaz(, savcl i ptakd. Na druhou stranu jsme se obavali, ze respondenti nemusi byt
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schopni ohodnotit pfili§ obsahlé sety podobnych obrazkd, jako tomu bylo v pfipadé
kompletniho setu obsahujiciho 367 druhl. | zde se vSak respondenti vyrazné
shodovali. KdyZ jsme navic z tohoto setu vybrali atraktivitu u 40 papousku shodnych
s redukovanym setem a vzajemné je porovnali, korelace byla opét vysoka. To je
zvlasté zajimavé, uvédomime-li si, Zze jsme vtomto pfipadé srovnavali dvé ruzné
metody hodnoceni — razeni kartiCek predloZzenych pfed ucCastnika pokusu naraz a
hodnoceni obrazk( zobrazovanych na obrazovce pocitaCe postupné. Zda se, Zze obé
metody pfinasi rovnocenné vysledky.

Podobna korelace nebyla prikazna u homogennich, pfevazné zelenych
amazonanl. Zde se schopnost rozeznat tyto papousky nejspi§ ztraci vedle
riznorodosti a barevnosti papousku ostatnich. Je také mozné, ze Skala hodnoceni
byla na jemné rozpoznani rozdild mezi podobnymi papousky pfilis uzka.

V&ichni respondenti pochazeli z Ceské nebo Slovenské republiky a navic to byli
vétSinou studenti pfirodovédy nebo uzivatelé Internetu. Dalo by se tak namitnout, ze
vzorek respondentl nebyl zcela reprezentativni. MareSova et al. (2009) studovali
lidské preference na tak odliSnych etnikach, jako jsou ce$ti studenti a vesnicti
obyvatelé Papuy Nové Guiney, a nalezli prikaznou podobnost mezi hodnocenim obou
skupin. Studovanym zvifecim taxonem ale byli hadi a u papouskii mohou byt
preference mezi rdznymi narody odliSné, proto by mély byt jeSté podrobné;ji
zkoumany. My se jim budeme vénovat v dalSich studiich.

Rozdily mezi pohlavim v hodnoceni krasy papouskl byly dostate¢né malé na
to, aby mohly byt pfi analyzach vztaht mezi lidskymi preferencemi jednotlivych druh(
a jejich zastoupenim v zoologickych zahradach zanedbany. Kuratofi i navstévnici zoo
nalezi k obéma pohlavim a tudiz rozhodovani o tom, ktery druh by mél byt v zoo
chovan, nezalezi vyhradné na jednom ¢i druhém pohlavi. Z tohoto divodu se nam i
pres prikazny rozdil zdalo adekvatni pocitat s daty od obou pohlavi dohromady jako
s jednim celkem. Rozdily mezi pohlavim v hodnoceni krasy druht by si vSak
samoziejmeé zaslouzily podrobné&;jsi prizkum.

Vysoka shoda v hodnoceni ilustraci nemusi nutné znamenat, Ze tyto ilustrace
vérohodné odpovidaji skuteénym zvifatiim. Proto jsme v pfipadé redukovaného setu
40 vybranych papouskl pouzili k hodnoceni lidskych preferenci 3 rlzné varianty
obrazk, které jsme nasledné srovnavali. A¢koliv jsme pozorovali zakladni shodu mezi
jednotlivymi variantami, byla menSi, nez pfi srovnavani riznych hodnoceni u stejnych

ilustraci. Zda se, Zze mala vérohodnost obrazki mulze predstavovat mozné
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metodologické uskali, jez by mohlo snizit pfesnost vysledkl hodnoceni lidského
vnimani atraktivity zvifat. Tomu jsme se snazili zabranit kombinaci vysledkl ziskanych
ze tfech variant obrazk( v pfipadé redukovaného setu a nebo také prfemalovanim
papouskl do identického tvaru a pozice v pfipadé amazoriant a aru. Druhy z obou
jmenovanych postupl je ovSem pouzitelny pouze v pfipadé morfologicky velmi

homogennich skupin.

4.2 ZNAKY OVLIVNUJICi LIDSKE PREFERENCE

Vitézi v nasi ,miss krasy“ z kompletniho setu se stavaji papousci velci, barevni
a s dlouhymi ocasnimi pery, zvlasté pak, maji-li na sobé modrou, oranZzovou nebo
Zlutou barvu. Absolutni hvézdou ze vSech existujicich druht se stal modrozluty ara
ararauna, nasledovany arou zelenokfidlym (A. chloropterus), aratingou slune¢nim
(Aratinga solstitialis) a arou arakangou (A. macao; obr. 4.1). Tyto vysledky souhlasi
s objevy Bultmanna a Burdy (2008), ktefi taktéz pozorovali télesnou velikost a modrou
a Zlutou barvu jako znaky zlepSujici hodnoceni. V jejich praci vySel ara ararauna jako
2. nejoblibenéjSi hned za agapornisem Fischerovym (A. fischeri). Podobné Stokes
(2007) ve své analyze zjistil, Zze pfitomnost teplych barev (Cervena, Zzluta) je
preferovana pfi vybéru fotografii tu¢fiaku do knih.

O malé, zelené papousky se lidé nezajimaji a ti tak zUstavaji na stfednich
pozicich. Na poslednich pfickach ZebfiCku krasy se naopak nachazeji papousci
s vyraznymi zakfivenymi a SpiCatymi (témér ,drav€imi“) zobaky, které mohou lidem
pfipadat nebezpecné. Jsou to tricha orli (Psittrichas fulgidus) a nestofi kaka (Nestor
meridionalis) a kea (N. notabilis; obr. 4.2). Z redukovaného setu se kromé& nestora na
poslednich pfi¢kach drzi kakadu tenkozoby (Cacatua tenuirostris) a papousek noéni
(Pezoporus occidentalis). Nas experiment vSak nebyl navrzen konkrétné na sledovani
znaku, které ovliviiuji rozhodovani Clovéka pfi hodnoceni atraktivity papousku, a tak
jsou tyto vysledky jen Caste¢né. Touto problematikou se vSak budeme dale zabyvat
v nadchazejicich vyzkumech s pomoci experimentalni manipulace nejen na

papouscich, ale i na dalSich skupinach ptaku, protoze stoji za podrobné;jsi vyzkum.
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Obr. 4.1. Sest ,,vitézi“. Nejobliben&j§imi papousky u lidskych respondentti byli: 1. ara ararauna,
2. ara zelenoktidly (Ara chloropterus), 3. aratinga slune¢ni (Aratinga solstitialis), 4. ara
arakanga (Ara macao), 5. ara kaninda (Ara glaucogularis) a 6. vini modry (Vini ultramarina).

Ilustrace (kromé ary zelenokiidlého) jsou prevzaty z knihy Parrots: a guide to the parrots of the
world (Juniper & Parr 2003).
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Obr. 4.2. Sest ,,nejosklivéjsich® papouski. Jako nejméné atraktivni byli v potadi: 367. tricha orli
(Psittrichas fulgidus), 366. nestor kaka (Nestor meridionalis), 365. nestor kea (Nestor notabilis),
364. papousek zelenobtichy (Poicephalus robustus), 363. amazonan véjitovy (Deroptyus
accipitrinus) a 362. papousek niamsky (Poicephalus crassus).

[lustrace jsou pievzaty z knihy Parrots: a guide to the parrots of the world (Juniper & Parr 2003).
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4.3 ANALYZA POPULACI V ZOOLOGICKYCH ZAHRADACH

Vztah mezi lidskymi preferencemi a velikosti populaci papousku chovanych
v zoologickych zahradach byl pozitivni a prukazny u v8ech studovanych setd.
Podobné vysledky muzeme pozorovat u naSich predeslych studii ostatnich obratlovcu
jako jsou hadi (MareSova & Frynta 2008), bazalni savci (ptakofitni, vacnatci, Afrotheria
a Xenarthra), Laurasiatheria (sestavajici prevazné z kopytnikl, Selem a hmyzozravcu)
a suchozemsti a bazantoviti ptaci (Frynta et al. 2009). Zda se tedy, Ze selektivni chov
krasnych druht zoologickymi zahradami je mnohem rozS$ifenéjSi fenomén a ze neni
vazan Cisté na skupinu papousku.

Podil variability ve velikosti chovanych populaci ovlivnéné lidskymi
preferencemi se mezi jednotlivymi sety liSi. NejvySsi je u mensich, homogennich setd
art (? = 31,6%) a amazonan( (r* = 28,1%), niz&i pak u redukovaného setu (r* =
19,9%). V praci Biltmanna a Burdy (1998) korelace u stejného setu 40 papouski
vy$la vy8si (r = 31,9%), coZ je vzhledem ke stejnym pouZitym ilustracim srovnatelné
s nasi variantou 1 (©* = 38,2%). Vyrazné vyssi korelace v pfipadé konkrétni varianty
muZze byt vysvétlena jiz zmifiovanou skute¢nosti, Ze ilustrace nemusi zcela odpovidat
druht (= 9,2%), coz muze byt vysvétleno mensi spolehlivosti vysledkd méFeni
lidskych preferenci: byla analyzovana jen jedna varianta obrazk( a lidé mohli byt pfi
tak velkém poctu podobnych papousku pfi hodnoceni zmateni ¢i unaveni. Pokud je to
pravda, pak to vS8ak znamena, Ze jsme spiSe podcenili nez pfecenili velikost efektu
atraktivity. DalSim vysvétlenim by mohlo byt, Ze se velikost efektu ztraci v mnozstvi
papouskul, ktefi nejsou ani pfrili§ atraktivni, ani zvlasté chovani v zoologickych
zahradach. To by mohlo poukazovat na skute¢nost, Ze urcita podskupina druhd (napf.
druhy nejkrasnéjSi nebo nejvice zastoupeni v zoologickych zahradach) je ovlivnéna
mnohem vice, nez jina.

Po vlozeni dalSich proménnych do modelu, ktery jsme Castecné fylogeneticky
oSetfili, jsme zjistili, ze kromé lidskych preferenci ma na pocet jedincl chovanych
v zoo Vvliv také velikost téla a velikost arealu. Vliv télesné velikosti na reprezentaci
v zoologickych zahradach je skoro univerzalnim pravidlem (Balmford et al. 1996), a
stejny vztah byl objeven v praci MareSové a Frynty (2008) a Frynty et al. (2009).

V praxi je télesna velikost integrovanou komponentou v atraktivité papousku a nelze ji
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jednoduse oddélit. V pfipadé naseho experimentu vSak respondenti neméli k dispozici
pfimou informaci o velikosti papouska, nebot jsme ilustrace upravili tak, aby byl
vSichni zobrazeni ptaci relativné stejné velci (ackoliv urCitou informaci si respondenti
mohli domyslet diky tvaru papouska odrazejiciho zakony alometrie), a tim se nam
podafilo separovat efekt velikosti od atraktivity.

Cim vétsi je areal distribuce daného papouska, tim vyssi je také jeho
zastoupeni v zoologickych zahradach. RozSifenéjSi papousky je snazSi ziskat a
importovat, nicméné sklon alometrického vztahu mezi velikosti populaci papousku
v zoo a velikosti jejich aredlu v pfirodé je znacné mensi, nez jedna (0,344; 95%
Cl = 0,264-0,424). To znamena, ze druhy s malymi arealy jsou preci jen relativné vice
zastoupeny, a nabizi se interpretace vétSi snahy zoologickych zahrad chovat vzacné
druhy.

Pfitomnost na seznamu IUCN ani taxonomicka vyluénost, tedy vlastnosti
popisujici nejlepsi kandidaty pro ochranu, narozdil od vySe zmifiovanych faktor( vliv
na velikost chovanych populaci nemaji. Ackoliv tyto vysledky pochazi jen
z CasteCnych dat nezahrnujicich nékteré zachranné programy financované
zoologickymi zahradami, je podobné zjiSténi celkem znepokojivé. Poukazuje na
skute€nost, Zze zoo nevénuji cilevédomou pozornost druhim, které nutné potrebuiji
ochranu. Nase data mohou byt ale také interpretovana jako dikaz nezadouciho vlivu
pravnich bariér znemoziujicich €i znesnadnujicich zoologickym zahradam ziskat

druhy, které jsou hodné ochrany.

5. ZAVER

Celkem 460 respondentd nam ohodnotilo 4 sety predlozenych ilustraci riznych druhd
papousku dle vnimané atraktivity. Mezi respondenty byla vysoka shoda v hodnoceni.
Analyza vlastnosti, které maji na lidmi vnimanou krasu vliv, ukazala, ze se lidem
nejvice libi papouSci zbarveni modfe, oranZzové a ZIluté, a dale papousci velci a
dlouhoocasi.

U vSech studovanych setl nam vySla prikazna pozitivni zavislost mezi
atraktivitou papousku a velikosti jejich populace chované v zoologickych zahradach.

Na velikost chované populace ma vliv také velikost arealu a u kompletniho setu vSech
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druhu také velikost a tvar zvifete. Naopak stav ohrozeni ani taxonomicka vyluénost na
pocet chovanych jedincl vliv nemaji.

Nase vysledky ukazuji, Ze lidmi vnimana atraktivita jednotlivych druhd
papouskl zvySuje pravdépodobnost, ze dané druhy budou chovany v zoologickych
zahradach. Vétsi ochranarské usili je vénovano ,krasnym“ druhim, a tato skute¢nost
muze mit vazny dopad na ochranu zvifat. Dale totiz potvrzuje hypotézu, Ze osud
nékterych druht maze zaviset Cisté na jejich zalibeni se ¢lovéku. Z tohoto hlediska by
moderni konzervaéni biologii prospélo, kdyby se mimo jiné zaméfila na krasu zvifat a
jeji evoluéni psychologii. Protoze pokud této problematice nevénujeme vétsi
pozornost, nezajimavé a ,08klivé” druhy bez vstupenky na ,archu Noemovu“ budou

pomalu mizet ze zemského povrchu a nic nam je uz nevrati.

45



6. POUZITA LITERATURA

ADOBE SYSTEMS (2007), Adobe Photoshop 10.0. San Jose, California: Adobe
Systems, Inc.

BALMFORD, A. (2000), 'Separating Fact from Artifact in Analyses of Zoo Visitor
Preferences', Conservation Biology 14(4), 1193—-1195.

BALMFORD, A.; CLEGG, L.; COULSON, T. & TAYLOR, J. (2002), 'Why Conservationists
Should Heed Pokémon', Science 295(5564), 2367.

BALMFORD, A.; MACE, G. M. & LEADER-WILLIAMS, N. (1996), 'Designing the Ark: Setting
Priorities for Captive Breeding', Conservation Biology 10(3), 719-727.

BEISSINGER, S. R. & BUCHER, E. H. (1992), 'Can parrots be conserved through
sustainable harvesting?', BioScience 42(3), 164—173.

BEISSINGER, S. R. & WALTMAN, J. R. (1991), 'Extraordinary clutch size and hatching
asynchrony of a neotropical parrot', The Auk 108(4), 863—-871.

BIRDLIFE INTERNATIONAL (2008), The BirdLife checklist of the birds of the world, with
conservation status and taxonomic sources. Verze 1.

URL: http://www.birdlife.org/datazone/species/index.html

BIRDLIFE INTERNATIONAL (2009), Species factsheet: Ognorhynchus icterotis. URL.:
http://www.birdlife.org stazeno 14. 7. 2009.

BoRsARI, A. & OTTONI, E. (2005), 'Preliminary observations of tool use in captive
hyacinth macaws (Anodorhynchus hyacinthinus)', Animal Cognition 8(1), 48-52.
BRIGHTSMITH, D.; HILBURN, J.; DEL CAMPO, A.; BOYD, J.; FRISIUS, M.; FRISIUS, R.; JANIK,
D. & GUILLEN, F. (2005), 'The use of hand-raised psittacines for reintroduction: a
case study of scarlet macaws (Ara macao) in Peru and Costa Rica', Biological

Conservation 121(3), 465-472.

BRrRocCK, M. K. & WHITE, B. N. (1992), 'Application of DNA fingerprinting to the recovery
program of the endangered Puerto Rican parrot', Proceedings of the National
Academy of Sciences of the United States of America 89(23), 11121-11125.

BULTMANN, S. & BURDA, H. (2008), Kriterien fur die Auswahl von Papageienarten in
Zoos - Steht die Schonheit vor der Arterhaltung? (Bakalarfska prace) Duisburg,
Universitat Duisburg-Essen.

CAPARROZ, R. & DUARTE, J. M. B. (2004), 'Chromosomal similarity between the Scaly-

headed parrot (Pionus maximiliani), the Short-tailed parrot (Graydidascalus

46



brachyurus) and the Yellow-faced parrot (Salvatoria xanthops) (Psittaciformes:
Aves): a cytotaxonomic analysis', Genetics and Molecular Biology 27, 522-528.

CAUGHLEY, G. (1994), 'Directions in conservation biology', Journal of Animal Ecology
63(2), 215-244.

CITES (2009), Convention on International Trade in Endangered Species of Wild
Fauna and Flora. Adopted in Washington on 3rd March 1973. URL:
http://lwww.cites.org/

COLLAR N. J. (1997), Family Psittacidae (parrots). In: del Hoyo J, Elliot A, Sargatal J,
editors. Handbook of the birds of the world. Vol. 4. Sandgrouse to Cuckoos.
Barcelona: Lynx Editions. pp. 280-477.

COLLAR, N. J. & JUNIPER, A. (1992), Dimensions and causes of the parrot conservation
crisis, in S.R. Beissinger & N.F.R. Snyder, ed.'New World Parrots in Crisis:
Solutions from Conservation Biology', Washington: Smithsonian Institution Press,
pp. 1-4.

ERICSON, P. G.; ANDERSON, C. L.; BRITTON, T.; ELZANOWSKI, A.; JOHANSSON, U. S.;
KALLERSJO, M.; OHLSON, J. |.; PARSONS, T. J.; Zuccon, D. & MAYR, G. (2006),
'Diversification of Neoaves: integration of molecular sequence data and fossils',
Biology Letters 2(4), 543-547.

EsSPINOSA DE LOS MONTEROS, A. (2000), 'Higher-Level Phylogeny of Trogoniformes',
Molecular Phylogenetics and Evolution 14(1), 20-34.

FRYNTA, D.; MARESOVA, J.; LANDOVA, E.; LISKOVA, S.; SIMKOVA, O.; TICHA, .
ZELENKOVA, M. & FucHs, R. (2009), Are Animals In Zoos Rather Conspicuous Than
Endangered?, in Columbus A. M. & Kuznetsov L., ed.,'Endangered Species: New
Research’, New York, NY: Nova Science Publishers.

GILPIN, M. E. & SouLE, M. E. (1986), Minimum viable populations: Processes of
species extinction, in M. E Soulé, ed., 'Conservation Biology: The Science of
Scarcity and Diversity', Sunderland, MA: Sinauer Associates, Inc., pp. 19-34.

GONzALEz, J. A. (2003), 'Harvesting, local trade, and conservation of parrots in the
Northeastern Peruvian Amazon', Biological Conservation 114(3), 437—-446.

GRzIMEK, B. (2002), Grzimek’s Animal Life Encyclopedia, 2nd edition. Volumes 8-11,
Birds I-1V, edited by Michael Hutchins, Jerome A. Jackson, Walter J. Bock, and
Donna Olendorf. Farmington Hills, MI: Gale Group.

47


http://www.cites.org/

GUNNTHORSDOTTIR, A. (2001), 'Physical Attractiveness of an Animal Species as a
Decision Factor for its Preservation', Anthrozoos: A Multidisciplinary Journal of The
Interactions of People & Animals 14, 204-215.

HARRISON, G. L.; MCLENACHAN, P. A.; PHILLIPS, M. J.; SLACK, K. E.; COOPER, A. &
PENNY, D. (2004), 'Four New Avian Mitochondrial Genomes Help Get to Basic
Evolutionary Questions in the Late Cretaceous', Molecular Biology and Evolution
21(6), 974-983.

HERRERA, M. & HENNESSEY, B. (2007), 'Quantifying the illegal parrot trade in Santa
Cruz de la Sierra, Bolivia, with emphasis on threatened species', Bird Conservation
International 17(04), 295-300.

DEL HoYo, J.; ELLIOTT, A. & SARGATAL, J., ED. (1997), Handbook of the birds of the
world. Vol. 4. sandgrouse to cuckoos, Barcelona: Lynx edicions.

CHRISTIAN, C. S.; LACHER, T. E.; ZAMORE, M. P.; PoTtTs, T. D. & BURNETT, G. W.
(1996B), 'Parrot conservation in the lesser antilles with some comparison to the
Puerto Rican efforts', Biological Conservation 77(2-3), 159-167.

CHRISTIAN, C. S.; PoTTs, T. D.; BURNETT, G. W. & JRrR., T. E. L. (1996A), 'Parrot
conservation and ecotourism in the Windward Islands', Journal of Biogeography
23(3), 387-393.

CHRISTIDIS, L. & BoOLES, W. E. (2008), Systematics and taxonomy of Australian Birds.
Sydney: CSIRO Publ.

CHRISTIDIS, L.; SCHODDE, R.; SHAW, D. D. & MAYNES, S. F. (1991B), 'Relationships
among the Australo-Papuan Parrots, Lorikeets, and Cockatoos (Aves:
Psittaciformes): Protein Evidence', The Condor 93(2), 302-317.

CHRISTIDIS, L.; SHAwW, D. D. & ScHODDE, R. (1991A), 'Chromosomal evolution in
parrots, lorikeets and cockatoos (Aves: Psittaciformes)’, Hereditas 114(1), 47-56.
IUCN (2008), IUCN Red List of Threatened Species. World Conservation Union, URL:

http://www.iucnredlist.org

ISIS (2008), International Species Information System database. URL:
http://www.isis.org

JEGGO, D. F.; FRENCH, H.; BELLINGHAM, L.; COPSEY, J.; FIDGETT, A. L.; NEKE, K,;
ROBERT, N. & FEISTNER, A. (2000), 'Breeding programme for St. Lucia amazon’,
International Zoo Yearbook 37(1), 214-220.

JUNIPER, T. & PARR, M. (2003), Parrots: a guide to the parrots of the world, London:
Publishers Ltd.

48



Kako, E. (1999), 'Elements of syntax in the systems of three language-trained
animals', Animal Learning & Behavior 27(1), 1-14.

KELLERT, S. R. (1985), 'Social and Perceptual Factors in Endangered Species
Management', The Journal of Wildlife Management 49(2), 528-536.

DE KLOET, R. S. & DE KLOET, S. R. (2005), 'The evolution of the spindlin gene in birds:
Sequence analysis of an intron of the spindlin W and Z gene reveals four major
divisions of the Psittaciformes', Molecular Phylogenetics and Evolution 36(3), 706—
721.

KRABBE, N. (2000), 'Overview of conservation priorities for parrots in the Andean
region with special consideration for Yellow-eared parrot', International Zoo
Yearbook 37(1), 283—-288.

LAcy, R. C. (1987), 'Loss of Genetic Diversity from Managed Populations: Interacting
Effects of Drift, Mutation, Immigration, Selection, and Population Subdivision',
Conservation Biology 1(2), 143—-158.

LEES, C. M. & WILCKEN, J. (2009), 'Sustaining the Ark: the challenges faced by zoos in
maintaining viable populations', International Zoo Yearbook 43(1), 6-18.

LEETON, P. R. J.; CHRISTIDIS, L.; WESTERMAN, M. & BoOLES, W. E. (1994), 'Molecular
Phylogenetic Affinities of the Night Parrot (Geopsittacus occidentalis) and the
Ground Parrot (Pezoporus wallicus)', The Auk 111(4), 833—-843.

MALLAPUR, A.; WARAN, N. & SINHA, A. (2008), 'The captive audience: the educative
influence of zoos on their visitors in India.', International Zoo Yearbook 42(1), 214—
224,

MARESOVA, J. & FRYNTA, D. (2008), 'Noah's Ark is full of common species attractive to
humans: The case of boid snakes in zoos', Ecological Economics 64(3), 554-558.
MARESOVA, J.; KRASA, A. & FRYNTA, D. (2009), 'We all Appreciate the Same Animals:
Cross-Cultural Comparison of Human Aesthetic Preferences for Snake Species in

Papua New Guinea and Europe', Ethology 115(4), 297-300.

MARTIN-LOPEZ, B.; MONTES, C. & BENAYAS, J. (2007), 'The non-economic motives
behind the willingness to pay for biodiversity conservation', Biological Conservation
139(1-2), 67-82.

MARTIN-LOPEZ, B.; MONTES, C. & BENAYAs, J. (2008), 'Economic Valuation of
Biodiversity Conservation: the Meaning of Numbers', Conservation Biology 22,
624-635.

49



MAYR, G. & GOHLICH, U. B. (2004), 'A new parrot from the Miocene of Germany, with
comments on the variation of hypotarsus morphology in some Psittaciformes’,
Belgian journal of zoology 134(1), 47-54.

DE MENDONGA-FURTADO, O. & OTTONI, E. (2008), 'Learning generalization in problem
solving by a blue-fronted parrot (Amazona aestiva)', Animal Cognition 11(4), 719-
725.

METRICK, A. & WEITZMAN, M. L. (1996), 'Patterns of behavior in endangered species
preservation.', Land Economics 72(1), 1.

MORONY, J.; Bock, W. & FARRAND, J. (1975), Reference list of the birds of the world,
New York: American Museum of NaturalHistory.

Mui, R.; HASELGROVE, M.; PEARCE, J. & HEYES, C. (2008), 'Automatic imitation in
budgerigars', Proceedings of the Royal Society B: Biological Sciences 275(1651),
2547-2553.

MunN, C. A. (2006), Parrot conservation, trade, and reintroduction, in Andrew U.
Luescher, ed.,'Manual of Parrot Behavior', Ames, |IA: Blackwell Publishing, pp. 27—
31.

ORTIZ-CATEDRAL, L. & BRUNTON, D. H. (2009), 'Nesting sites and nesting success of
reintroduced red-crowned parakeets (Cyanoramphus novaezelandiae) on Tiritiri
Matangi Island, New Zealand', New Zealand Journal of Zoology 36, 1-10.

PAIN, D. J.; MARTINS, T. L. F.; BOUSSEKEY, M.; DIAZ, S. H.; DOWNS, C. T.; EKSTROM, J.
M. M.; GARNETT, S.; GILARDI, J. D.; MCNIVEN, D.; PRIMOT, P.; Rouys, S.; SAOUMOE,
M.; SYMES, C. T.; TAMUNGANG, S. A.; THEUERKAUF, J.; VILLAFUERTE, D.; VERFAILLES,
L.; WIDMANN, P. & WIDMANN, I. D. (2006), 'Impact of protection on nest take and
nesting success of parrots in Africa, Asia and Australasia', Animal Conservation 9,
322-330.

PEPPERBERG, |. M. (1988), 'Comprehension of “absence” by an African Grey parrot:
Learning with respect to questions of same/different’, Journal of the experimental
analysis of behavior 50(3), 553—-564.

PEPPERBERG, |. M. (1994), 'Vocal learning in Grey Parrots (Psittacus erithacus): Effects
of social interaction, reference, and context', The Auk 111(2), 300-313.

PEPPERBERG, |. M. (2002), 'Cognitive and communicative abilities of Grey Parrots',
Current Directions in Psychological Science 11(3), 83—-87.

PEPPERBERG, |. M. (2006), 'Grey parrot numerical competence: a review', Animal
Cognition 9(4), 377-391.

50



PEPPERBERG, |. M. (2008), Alex & me: how a scientist and a parrot discovered a
hidden world of animal intelligence and formed a deep bond in the process, New
York, NY: HarperCollins Publishers.

PEPPERBERG, |. M. & GORDON, J. (2005), 'Number comprehension by a Grey Parrot
(Psittacus erithacus), including a zero-like concept', Journal of Comparative
Psychology 119(2), 197-209.

PEREIRA, S. L. & BAKER, A. J. (2006), 'A Mitogenomic Timescale for Birds Detects
Variable Phylogenetic Rates of Molecular Evolution and Refutes the Standard
Molecular Clock', Molecular Biology and Evolution 23(9), 1731-1740.

PowELL, A. N. & CUTHBERT, F. J. (1993), 'Augmenting Small Populations of Plovers:
An Assessment of Cross-Fostering and Captive-Rearing', Conservation Biology
7(1), 160-168.

PuaN, C. L. & ZAKARIA, M. (2007), 'Perception of visitors towards the role of zoos: a
Malaysian perspective.', International Zoo Yearbook 41(1), 226-232.

RAsSBAND, W. S. (1997-2008), ImagedJ, U. S. National Institutes of Health, Bethesda,
Maryland, USA, URL: http://rsb.info.nih.gov/ij/

ROWLEY, I. (1997), Family Cacatuidae (Cockatoos). In: del Hoyo J, Elliot A, Sargatal J,
editors. Handbook of the birds of the world. Vol. 4. Sandgrouse to Cuckoos.
Barcelona: Lynx Editions. pp. 246-279.

SAMPLES, K. C.; DixoN, J. A. & GOweN, M. M. (1986), 'Information Disclosure and
Endangered Species Valuation.', Land Economics 62(3), 306.

SANZ, V. & GRAJAL, A. (1998), 'Successful reintroduction of captive-raised Yellow-
shouldered Amazon Parrots on Margarita Island, Venezuela', Conservation Biology
12(2), 430-441.

SEDDON, P. J.; SOORAE, P. S. & LAUNAY, F. (2005), 'Taxonomic bias in reintroduction
projects', Animal Conservation 8(1), 51-58.

SHEPPARD, C. (1995), 'Propagation of endangered birds in US institutions: How much
space is there?', Zoo Biology 14(3), 197-210.

SNYDER, N.; DERRICKSON, S.; BEISSINGER, S.; WILEY, J.; SMITH, T.; TOONE, W. &
MILLER, B. (1996), 'Limitations of Captive Breeding in Endangered Species
Recovery', Conservation Biology 10(2), 338-348.

SNYDER, N.; KOENIG, S. E.; KOSCHMANN, J.; SNYDER, H. A. & JOHNSON, T. B. (1994),
"Thick-Billed Parrot releases in Arizona', The Condor 96(4), 845-862.

51



SOMMER, R. (2008), 'Semantic Profiles of Zoos and Their Animals.', Anthrozoos 21(3),
237-244.

SOULE, M.; GILPIN, M.; CONWAY, W. & FOOSE, T. (1986), 'The millenium ark: How long a
voyage, how many staterooms, how many passengers?', Zoo Biology 5(2), 101-
113.

SPSS INC. (2007), SPSS Statistics, verze 16.0, URL: http://www.spss.com/statistics/

STATSOFT INC. (2001), STATISTICA (data analysis software system), verze 6.0., URL:
http://www.statsoft.com.

STOKES, D. (2007), 'Things We Like: Human Preferences among Similar Organisms
and Implications for Conservation', Human Ecology 35(3), 361-369.

TAVARES, E. S.; BAKER, A. J.; PEREIRA, S. L. & Mivaki, C. Y. (2006), 'Phylogenetic
Relationships and Historical Biogeography of Neotropical Parrots (Psittaciformes:
Psittacidae: Arini) Inferred from Mitochondrial and Nuclear DNA Sequences',
Systematic Biology 55(3), 454—470.

TispELL, C. & WIiLsON, C. (2006), 'Information, Wildlife Valuation, Conservation:
Experiments and Policy', Contemporary Economic Policy 24, 144—-159.

TISDELL, C.; WILSON, C. & SWARNA NANTHA, H. (2006), 'Public choice of species for the
'Ark': Phylogenetic similarity and preferred wildlife species for survival', Journal for
Nature Conservation 14(2), 97-105.

ToKITA, M.; KiYosHI, T. & ARMSTRONG, K. N. (2007), 'Evolution of craniofacial novelty in
parrots through developmental modularity and heterochrony', Evolution &
Development 9(6), 590-601.

TRIBE, A. & BOOTH, R. (2003), 'Assessing the role of zoos in wildlife conservation.',
Human Dimensions of Wildlife 8(1), 65-74.

TRIGGS, S. J.; POWLESLAND, R. G. & DAUGHERTY, C. H. (1989), 'Genetic variation and
conservation of Kakapo (Strigops habroptilus: Psittaciformes)’, Conservation
Biology 3(1), 92-96.

WARD, P. |.; MOSBERGER, N.; KISTLER, C. & FISCHER, O. (1998), 'The relationship
between popularity and body size in zoo animals', Conservation Biology 12(6),
1408-1411.

WHITE, T. H.; COLLAZO, J. A. & VILELLA, F. J. (2005), 'Survival of captive-reared Puerto
Rican Parrots released in the Caribbean National Forest', The Condor 107(2), 424—
432.

52



WiLsON, C. & TISDELL, C. (2005), 'What Role Does Knowledge of Wildlife Play in
Providing Support for Species' Conservation?', Journal of Social Sciences 1(1), 47—
51.

WRIGHT, T. F.; SCHIRTZINGER, E. E.; MATSUMOTO, T.; EBERHARD, J. R.; GRAVES, G. R.;
SANCHEZ, J. J.; CAPELLI, S.; MULLER, H.; SCHARPEGGE, J.; CHAMBERS, G. K. &
FLEISCHER, R. C. (2008), 'A Multilocus Molecular Phylogeny of the Parrots
(Psittaciformes): Support for a Gondwanan Origin during the Cretaceous',
Molecular Biology and Evolution 25(10), 2141-2156.

WRIGHT, T. F.; TorT, C. A.; ENKERLIN-HOEFLICH, E.; GONzALEz-ELIZONDO, J.;
ALBORNOZ, M.; RODRIGUEZ-FERRARO, A.; ROJAS-SUAREZ, F.; SANZ, V.; TRUJILLO, A.;
BEISSINGER, S. R.; BEROVIDES, V. A.; GALVEZ, X. A.; BRICE, A. T.; JOYNER, K,;
EBERHARD, J.; GILARDI, J.; KOENIG, S. E.; STOLESON, S.; MARTUSCELLI, P.; MEYERS,
J. M.; RENTON, K.; RODRIGUEZ, A. M.; SOSA-ASANZA, A. C.; VILELLA, F. J. & WILEY, J.

W. (2001), 'Nest poaching in neotropical parrots', Conservation Biology 15, 710—
720.

53



7.1 SEZNAM PRILOH

Priloha I: llustrace z redukovaného setu, varianta 2. llustrace jsou prejaty z Juniper

& Parr 2003 a jsou sefazeny podle atraktivity papousku.

Priloha lI: llustrace amazonan, sefazeny podle atraktivity papousku.

Priloha lll: llustrace art, sefazeny podle atraktivity papousku.

Priloha IV: Atraktivita vSech 367 papousku

Priloha V: Nahled internetové aplikace na testovani atraktivity. Na obrazku je
Pyrrhura rhodocephala, ilustrace prejata z Juniper & Parr 2003.

Priloha VI: Rukopis prace pripravené k publikaci (vyslovné neni soucasti vlastni
diplomové prace a je pfilozen pro ilustraci zamysleného navazného vyuziti v ni
dosazenych vysledku)

Priloha VII: CD s datovymi soubory (neni soucasti vlastni diplomové prace a
soubory jsou pfilozeny vyhradné pro potfeby oponentl v ramci fizeni spojeného
s obhajobou prace; nevznika tim opravnéni vyuzit tento datovy material k jinym

udelam).
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Priloha I: llustrace z redukovaného setu, varianta 2 stranka 1z 2




Priloha I: llustrace z redukovaného setu, varianta 2 stranka 2 z 2




Priloha IlI: llustrace amazoriant stranka 1z 2




Priloha IlI: llustrace amazoriant stranka 2 z 2




Priloha IlII: llustrace art stranka 1 z 1




PrFiloha IV: Atraktivita vSech 367 papousku stranka 1z 8

- Pocet P
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Ara ararauna 1,44 297 1322 81,3 LC
Ara chloropterus 1,45 200 783 88,3 LC
Aratinga solstitialis 1,46 103 858 30,0 EN
Ara macao 1,51 197 686 87,3 LC
Ara glaucogularis 1,59 22 126 85,0 CR
Vini ultramarina 1,61 0 0 18,0 EN
Ara ambiguus 1,62 20 59 84,3 EN
Anodorhynchus hyacinthinus 1,65 127 465 96,7 EN
Guaruba guarouba 1,66 39 177 34,7 EN
Ara militaris 1,74 135 537 75,3 VU
Aratinga jandaya 1,82 20 78 30,0 LC
Cyanopsitta spixii 1,89 1 55 56,0 CR
Eos bornea 1,93 52 179 31,0 LC
Agapornis fischeri 1,94 41 621 15,0 NT
Nymphicus hollandicus 1,94 108 1248 31,7 LC
Chalcopsitta cardinalis 1,96 9 27 30,7 LC
Neophema elegans 1,97 1 6 22,5 LC
Neophema chrysogaster 1,99 3 63 20,7 CR
Alipiopsitta xanthops 2,01 6 24 26,7 NT
Neophema splendida 2,03 19 85 20,0 LC
Eunymphicus cornutus 2,06 3 11 32,0 EN
Psephotus haematonotus 2,06 37 202 26,7 LC
Neophema pulchella 2,06 9 21 20,0 LC
Aratinga auricapillus 2,06 14 48 30,0 NT
Agapornis lilianae 2,06 4 85 15,0 NT
Prioniturus platenae 2,08 0 0 27,0 VU
Primolius couloni 2,09 12 63 40,5 EN
Chalcopsitta duivenbodei 2,09 18 40 31,0 LC
Eos semilarvata 2,12 1 6 24,0 LC
Psittacula krameri 2,13 75 581 40,0 LC
Psittacula roseata 2,13 2 14 33,0 LC
Platycercus eximius 2,13 68 268 31,0 LC
Aratinga pertinax 2,14 8 37 25,0 LC
Eos cyanogenia 2,14 3 5 30,0 VU
Psittaculirostris desmarestii 2,15 3 4 18,7 LC
Amazona guildingii 2,16 3 11 40,0 VU
Neophema petrophila 2,17 0 0 22,3 LC
Orthopsittaca manilata 2,17 9 17 48,3 LC
Vini peruviana 2,18 1 1 16,0 VU
Psittacula cyanocephala 2,19 27 160 34,3 LC
Primolius auricollis 2,19 21 56 40,7 LC
Eos reticulata 2,19 19 48 31,0 NT
Eclectus roratus 2,19 132 547 37,3 LC
Ara rubrogenys 2,19 56 178 58,3 EN
Psittacula columboides 2,19 0 0 37,3 LC
Platycercus icterotis 2,20 7 28 26,5 LC
Anodorhynchus leari 2,21 2 28 73,3 CR
Psittacula finschii 2,21 0 0 37,3 LC
Eunymphicus uvaeensis 2,22 0 0 32,0 EN
Amazona imperialis 2,23 0 0 45,0 EN




PrFiloha IV: Atraktivita vSech 367 papousku stranka 2z 8

- Pocet N
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 vV 200 velikost  status
Neophema chrysostoma 2,24 0 0 20,3 LC
Platycercus elegans 2,24 34 82 35,0 LC
Charmosyna margarethae 2,25 0 0 20,0 NT
Prosopeia splendens 2,25 0 0 43,5 VU
Primolius maracana 2,25 17 99 39,3 NT
Psittaculirostris edwardsii 2,26 7 13 18,0 LC
Cacatua sulphurea 2,26 83 256 33,0 CR
Platycercus flaveolus 2,27 8 11 32,8 LC
Trichoglossus haematodus 2,27 134 2495 27,0 LC
Barnardius barnardi macgillivrayi 2,29 3 7 33,3 LC
Psittacula derbiana 2,29 23 85 48,7 LC
Trichoglossus haematodus weberi 2,30 11 40 27,0 LC
Neopsittacus musschenbroekii 2,30 0 0 21,8 LC
Charmosyna pulchella 2,30 2 3 18,3 LC
Polytelis anthopeplus 2,31 28 74 39,3 LC
Platycercus adscitus palliceps 2,31 2 3 30,0 LC
Prioniturus waterstradti 2,31 0 0 28,5 NT
Psittacula alexandri 2,31 16 59 34,7 LC
Loriculus philippensis 2,32 1 1 14,0 LC
Trichoglossus rubritorquis 2,32 9 79 27,0 LC
Cacatua leadbeateri 2,32 51 161 36,0 LC
Psittacula longicauda 2,32 3 15 43,3 NT
Barnardius zonarius semitorquatus 2,32 2 4 39,0 LC
Cacatua galerita 2,33 121 366 47,3 LC
Nandayus nenday 2,33 47 251 33,0 LC
Agapornis roseicollis 2,33 53 580 16,3 LC
Lorius chlorocercus 2,33 14 76 28,0 LC
Aratinga aurea 2,33 4 10 25,7 LC
Micropsitta bruijnii 2,34 0 0 8,8 LC
Barnardius barnardi 2,34 4 4 33,3 LC
Glossopsitta porphyrocephala 2,35 5 27 15,7 LC
Amazona versicolor 2,35 3 13 43,0 VU
Eos squamata 2,35 11 32 27,5 LC
Psephotus dissimilis 2,36 11 34 26,5 LC
Prioniturus luconensis 2,36 0 0 29,0 VU
Alisterus amboinensis 2,36 7 24 36,7 LC
Eos histrio 2,36 7 19 31,0 EN
Amazona autumnalis lilacina 2,37 14 49 33,3 LC
Brotogeris pyrrhoptera 2,37 0 0 20,0 EN
Amazona autumnalis 2,38 34 134 33,3 LC
Charmosyna papou 2,39 17 74 39,0 LC
Brotogeris versicolurus 2,39 0 0 23,5 LC
Pionus menstruus 2,39 14 41 25,3 LC
Polytelis swainsonii 2,39 37 99 39,3 VU
Northiella haematogaster 2,39 2 2 28,0 LC
Ognorhynchus icterotis 2,40 0 0 42,0 CR
Cacatua moluccensis 2,40 125 368 46,7 VU
Platycercus adscitus 2,40 16 45 30,0 LC
Trichoglossus ornatus 2,40 20 49 25,0 LC

Myiopsitta monachus 2,40 66 793 30,0 LC




PrFiloha IV: Atraktivita vSech 367 papousku stranka 3z 8

. Pocet P
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Psittaculirostris salvadorii 2,41 3 5 19,0 VU
Brotogeris tirica 2,41 0 0 23,0 LC
Anodorhynchus glaucus 2,41 0 0 70,7 CR
Prioniturus discurus 2,42 0 0 27,0 LC
Psephotus varius 2,42 4 27 28,0 LC
Psilopsiagon aurifrons 2,42 1 2 17,8 LC
Cacatua ophthalmica 2,42 10 26 48,0 VU
Agapornis personatus 2,43 35 469 14,3 LC
Agapornis canus 2,43 10 56 15,0 LC
Leptosittaca branickii 2,43 0 0 34,5 VU
Amazona tucumana 2,44 10 24 31,0 NT
Pyrrhura picta 2,44 6 37 22,0 LC
Forpus coelestis 2,44 8 30 12,7 LC
Psittacula eupatria 2,45 46 218 56,7 LC
Prioniturus verticalis 2,45 0 0 30,0 EN
Melopsittacus undulatus 2,46 88 4856 18,7 LC
Forpus xanthopterygius 2,47 3 9 12,3 LC
Cacatua alba 2,47 106 289 46,0 VU
Prioniturus platurus 2,48 1 4 28,0 LC
Barnardius zonarius 2,49 10 13 39,0 LC
Amazona vinacea 2,49 14 65 30,0 VU
Pyrrhura calliptera 2,49 0 0 22,7 VU
Psittacula himalayana 2,49 3 12 40,0 LC
Geoffroyus geoffroyi 2,50 0 0 23,0 LC
Pyrrhura pfrimeri 2,50 0 0 22,7 EN
Vini stepheni 2,50 0 0 19,0 VU
Agapornis nigrigenis 2,50 21 381 13,7 VU
Aratinga cactorum 2,50 0 0 25,5 LC
Pyrrhura rhodocephala 2,52 1 1 24,3 LC
Gypopsitta pyrilia 2,52 0 0 24,0 NT
Polytelis alexandrae 2,52 34 133 45,5 NT
Charmosyna diadema 2,52 0 0 19,0 CR
Cyanoramphus auriceps 2,52 7 38 23,6 NT
Amazona collaria 2,53 1 3 28,3 VU
Pyrrhura melanura 2,53 1 1 24,5 LC
Amazona rhodocorytha 2,53 8 69 35,0 EN
Psittacula calthropae 2,55 0 0 29,7 LC
Charmosyna placentis 2,56 13 38 16,3 LC
Pyrrhura picta roseifrons 2,56 5 22 22,0 LC
Forpus xanthops 2,56 1 5 14,5 VU
Pyrrhura griseipectus 2,56 1 2 22,7 CR
Cyclopsitta diophthalma 2,57 6 28 14,5 LC
Ara severus 2,58 28 92 46,5 LC
Cyanoramphus saisetti 2,59 0 0 26,5 NT
Loriculus beryllinus 2,60 0 0 13,5 LC
Pyrrhura albipectus 2,60 0 0 24,0 VU
Cyclopsitta gulielmitertii 2,60 0 0 13,0 LC
Aratinga nana 2,60 0 0 23,7 LC
Cyanoliseus patagonus 2,60 78 517 44,8 LC
Alisterus chloropterus 2,61 6 10 36,7 LC




PrFiloha IV: Atraktivita vSech 367 papousku stranka 4z 8

- Pocet N
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Amazona agilis 2,61 2 10 25,7 VU
Aratinga acuticaudata 2,61 22 76 36,0 LC
Trichoglossus haematodus fortis 2,61 16 44 27,0 LC
Psittacula eques 2,62 1 2 40,0 EN
Pyrrhura devillei 2,62 8 18 26,3 LC
Glossopsitta concinna 2,62 12 75 22,0 LC
Lorius domicella 2,62 9 35 28,0 VU
Pezoporus wallicus 2,63 0 0 30,3 LC
Psittacula caniceps 2,63 0 0 50,0 NT
Calyptorhynchus funereus 2,63 9 20 59,8 LC
Psephotus chrysopterygius 2,64 2 7 25,7 EN
Aratinga erythrogenys 2,64 6 18 33,0 NT
Amazona aestiva 2,64 107 386 37,0 LC
Agapornis taranta 2,65 1 3 16,3 LC
Gypopsitta barrabandi 2,65 0 0 25,0 LC
Prioniturus mada 2,65 0 0 30,5 LC
Prioniturus montanus 2,65 0 0 30,0 NT
Amazona viridigenalis 2,66 42 122 31,5 EN
Amazona pretrei 2,66 1 24 32,0 VU
Alisterus scapularis 2,66 31 92 41,8 LC
Pyrrhura orcesi 2,66 0 0 22,0 EN
Pyrrhura leucotis 2,66 3 13 22,7 NT
Loriculus sclateri 2,67 0 0 12,5 LC
Pyrrhura cruentata 2,67 16 70 30,0 VU
Charmosyna palmarum 2,67 0 0 16,0 VU
Amazona mercenaria 2,67 1 3 33,3 LC
Prioniturus flavicans 2,67 0 0 37,0 NT
Psitteuteles versicolor 2,67 2 4 18,5 LC
Amazona kawalli 2,68 0 0 35,7 LC
Cacatua roseicapilla 2,68 82 351 35,0 LC
Pyrrhura rupicola 2,68 4 6 25,0 LC
Aprosmictus jonquillaceus 2,68 0 0 35,0 NT
Platycercus caledonicus 2,68 2 4 35,0 LC
Charmosyna amabilis 2,68 0 0 18,0 CR
Calyptorhynchus banksii 2,68 28 110 58,3 LC
Charmosyna josefinae 2,68 0 0 24,0 LC
Amazona arausiaca 2,69 0 0 40,3 VU
Loriculus amabilis 2,69 0 0 11,0 LC
Diopsittaca nobilis 2,69 27 170 30,0 LC
Pyrrhura perlata 2,69 1 4 245 LC
Pyrrhura hoffmanni 2,69 0 0 23,3 LC
Cacatua ducorpsii 2,69 11 31 31,7 LC
Amazona autumnalis salvini 2,69 8 10 33,3 LC
Aratinga euops 2,69 0 0 26,0 VU
Prosopeia personata 2,69 0 0 47,0 NT
Pionus tumultuosus 2,70 2 21 29,3 LC
Aratinga brevipes 2,70 1 27 32,0 EN
Neopsittacus pullicauda 2,70 0 0 18,7 LC
Pyrrhura viridicata 2,70 0 0 25,0 EN
Prosopeia tabuensis 2,70 0 0 45,0 LC




PrFiloha IV: Atraktivita vSech 367 papousku stranka 5z 8

. Pocet P
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Amazona amazonica 2,71 70 230 31,5 LC
Loriculus vernalis 2,73 4 15 13,0 LC
Brotogeris cyanoptera 2,73 2 7 18,7 LC
Psittacus erithacus 2,73 96 1077 33,3 NT
Cacatua goffiniana 2,73 51 160 31,3 NT
Poicephalus rufiventris 2,73 15 41 25,0 LC
Micropsitta keiensis 2,75 0 0 9,2 LC
Hapalopsittaca melanotis 2,75 0 0 24,0 LC
Neopsephotus bourkii 2,76 26 105 19,0 LC
Aprosmictus erythropterus 2,76 23 48 31,3 LC
Psitteuteles iris 2,76 6 41 20,7 NT
Oreopsittacus arfaki 2,77 0 0 16,3 LC
Trichoglossus euteles 2,77 16 45 25,0 LC
Lorius hypoinochrous 2,77 2 6 26,3 LC
Touit huetii 2,77 0 0 15,7 LC
Amazona oratrix 2,77 65 195 36,0 EN
Charmosyna rubronotata 2,77 0 0 16,7 LC
Pezoporus occidentalis 2,78 0 0 23,7 CR
Amazona finschi 2,78 22 60 32,7 VU
Pyrrhura hoematotis 2,78 0 0 25,0 LC
Lorius garrulus 2,78 39 117 30,0 EN
Calyptorhynchus latirostris 2,79 8 23 57,5 EN
Charmosyna toxopei 2,79 0 0 16,0 CR
Forpus conspicillatus 2,79 2 39 12,7 LC
Aratinga holochlora 2,79 6 34 32,0 LC
Charmosyna meeki 2,80 0 0 16,0 NT
Amazona ochrocephala 2,80 69 242 36,5 LC
Micropsitta finschii 2,80 0 0 8,8 LC
Pyrrhura molinae 2,80 10 115 25,5 LC
Cyanoramphus cookii 2,80 0 0 28,5 EN
Cacatua haematuropygia 2,80 10 38 30,5 CR
Cyanoramphus unicolor 2,81 3 6 30,2 A"AV)
Phigys solitarius 2,81 2 48 20,0 LC
Amazona farinosa guatemale 2,81 3 4 39,8 LC
Pyrrhura egregia 2,81 0 0 25,0 LC
Brotogeris sanctithomae 2,81 2 5 17,0 LC
Callocephalon fimbriatum 2,81 9 30 34,3 LC
Trichoglossus johnstoniae 2,81 3 25 20,0 NT
Brotogeris jugularis 2,82 4 26 17,8 LC
Coracopsis vasa 2,82 24 70 50,0 LC
Agapornis pullarius 2,82 6 15 14,3 LC
Purpureicephalus spurius 2,82 3 8 36,3 LC
Agapornis swindernianus 2,83 0 0 13,0 LC
Amazona barbadensis 2,83 16 95 34,7 VU
Pyrrhura frontalis 2,83 8 18 26,3 LC
Psittinus cyanurus 2,83 1 2 18,0 NT
Loriculus pusillus 2,83 0 0 12,0 NT
Bolborhynchus lineola 2,83 3 113 16,8 LC
Amazona albifrons 2,84 27 89 25,8 LC
Rhynchopsitta pachyrhyncha 2,84 30 184 39,3 EN




PrFiloha IV: Atraktivita vSech 367 papousku stranka 6 z 8

- Pocet N
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Poicephalus flavifrons 2,84 0 0 28,0 LC
Poicephalus senegalus 2,85 57 267 23,0 LC
Lorius albidinucha 2,85 0 0 26,7 NT
Gypopsitta haematotis 2,85 0 0 22,0 LC
Vini australis 2,85 10 73 19,0 LC
Amazona brasiliensis 2,85 14 45 36,0 VU
Amazona farinosa 2,85 34 79 39,8 LC
Pionites leucogaster 2,85 17 88 23,0 LC
Cyanoramphus novaezelandiae 2,86 18 111 26,0 VU
Amazona xantholora 2,87 1 1 26,7 LC
Touit costaricensis 2,87 0 0 16,0 VU
Pyrrhura lepida 2,87 2 13 24,0 NT
Geoffroyus heteroclitus 2,87 0 0 24,3 LC
Bolborhynchus ferrugineifrons 2,87 0 0 18,3 VU
Psitteuteles goldiei 2,87 15 78 19,0 LC
Platycercus venustus 2,88 5 9 28,7 LC
Trichoglossus chlorolepidotus 2,89 1 133 23,0 LC
Poicephalus meyeri 2,89 17 93 22,3 LC
Amazona dufresniana 2,89 6 23 34,0 NT
Hapalopsittaca pyrrhops 2,90 0 0 22,5 VU
Forpus cyanopygius 2,90 2 4 13,3 LC
Probosciger aterrimus 2,91 50 154 57,5 LC
Bolbopsittacus lunulatus 2,92 0 0 15,0 LC
Pseudeos fuscata 2,92 33 140 26,0 LC
Hapalopsittaca fuertesi 2,93 0 0 23,5 CR
Amazona auropalliata 2,93 48 138 36,0 LC
Loriculus exilis 2,93 0 0 10,5 NT
Psittacella picta 2,94 0 0 19,0 LC
Geoffroyus simplex 2,94 0 0 23,3 LC
Pionus fuscus 2,94 4 6 25,7 LC
Pionus sordidus 2,94 0 0 28,0 LC
Brotogeris chiriri 2,94 0 0 23,3 LC
Aratinga canicularis 2,95 4 30 24,0 LC
Amazona ventralis 2,95 5 10 28,0 VU
Trichoglossus flavoviridis 2,95 0 0 21,0 LC
Lorius lory 2,96 28 112 31,0 LC
Aratinga finschi 2,96 3 11 27,0 LC
Vini kuhlii 2,96 0 0 19,0 EN
Poicephalus rueppellii 2,96 3 21 23,0 LC
Psilopsiagon aymara 2,97 0 0 19,3 LC
Aratinga weddellii 2,97 7 42 28,0 LC
Charmosyna rubrigularis 2,97 0 0 18,0 LC
Amazona festiva 2,98 11 26 34,5 LC
Hapalopsittaca amazonina 2,98 0 0 23,0 VU
Graydidascalus brachyurus 2,98 0 0 24,0 LC
Touit batavicus 2,98 0 0 14,0 LC
Coracopsis nigra 2,98 10 27 36,7 LC
Loriculus stigmatus 2,98 0 0 15,0 LC
Aratinga chloroptera 2,98 3 15 32,0 VU
Cacatua pastinator 2,98 5 18 40,3 LC




PrFiloha IV: Atraktivita vSech 367 papousku stranka 7z 8

- Pocet P
Latinsky nazev Atraktivita e jedincu Prur_nerna e
Z00 velikost  status
V ZOO
Loriculus aurantiifrons 3,00 0 0 9,7 LC
Triclaria malachitacea 3,00 0 0 55,3 NT
Loriculus galgulus 3,00 25 168 12,0 LC
Pionites melanocephalus 3,01 23 90 23,0 LC
Tanygnathus gramineus 3,01 0 0 40,0 VU
Poicephalus gulielmi 3,01 15 53 28,0 LC
Calyptorhynchus lathami 3,01 3 14 48,3 LC
Nannopsittaca panychlora 3,02 0 0 14,0 LC
Enicognathus ferrugineus 3,02 0 0 33,0 LC
Glossopsitta pusilla 3,03 2 27 15,5 LC
Aratinga leucophthalma 3,03 10 25 33,0 LC
Amazona festiva bodini 3,03 5 21 34,5 LC
Chalcopsitta atra 3,04 10 19 32,0 LC
Forpus passerinus 3,04 4 34 12,7 LC
Trichoglossus rubiginosus 3,04 0 0 24,0 LC
Loriculus catamene 3,05 0 0 12,0 EN
Cacatua sanguinea 3,05 28 86 38,0 LC
Loriculus flosculus 3,05 0 0 11,7 EN
Calyptorhynchus baudinii 3,05 4 15 57,5 EN
Charmosyna wilhelminae 3,05 0 0 12,3 LC
Touit dilectissimus 3,06 0 0 16,7 LC
Bolborhynchus orbygnesius 3,06 0 0 16,3 LC
Aratinga rubritorquis 3,06 6 34 29,0 LC
Chalcopsitta sintillata 3,06 14 29 31,0 LC
Gypopsitta aurantiocephala 3,06 0 23,0 NT
Psittacella brehmii 3,07 1 1 22,3 LC
Aratinga mitrata 3,10 16 30 35,7 LC
Rhynchopsitta terrisi 3,10 0 0 42,5 VU
Touit stictopterus 3,11 0 0 17,7 VU
Charmosyna multistriata 3,12 0 0 18,0 NT
Lorius lory erythrothorax 3,13 9 34 31,0 LC
Tanygnathus sumatranus 3,13 2 3 32,0 LC
Micropsitta pusio 3,14 0 0 8,3 LC
Tanygnathus megalorynchos 3,14 2 2 39,0 LC
Forpus modestus 3,15 0 0 12,5 LC
Micropsitta meeki 3,15 0 0 10,0 LC
Lathamus discolor 3,16 11 58 24,3 EN
Amazona vittata 3,16 0 0 29,0 CR
Brotogeris chrysoptera 3,16 0 0 17,0 LC
Loriculus tener 3,17 0 0 10,0 NT
Psittacella modesta 3,18 0 0 14,3 LC
Touit purpuratus 3,19 0 0 17,3 LC
Pionus chalcopterus 3,19 6 18 28,7 LC
Enicognathus leptorhynchus 3,19 3 7 41,0 LC
Touit melanonotus 3,20 0 0 15,0 EN
Pionus senilis 3,21 15 44 24,0 LC
Gypopsitta pulchra 3,21 0 0 23,0 LC
Amazona leucocephala 3,21 44 137 32,0 NT
Aratinga wagleri 3,22 11 40 36,0 LC

Pionus maximiliani 3,23 11 25 27,0 LC




PrFiloha IV: Atraktivita vSech 367 papousku stranka 8 z 8

- Pocet P

Latinsky nazev Atraktivita e jedincu Prur_nerna e

Z00 vV 200 velikost  status
Pionopsitta pileata 3,24 1 1 22,0 LC
Micropsitta geelvinkiana 3,25 0 0 9,0 NT
Nannopsittaca dachilleae 3,25 0 0 13,0 NT
Cacatua tenuirostris 3,27 17 38 38,3 LC
Tanygnathus lucionensis 3,28 1 1 31,0 NT
Touit surdus 3,31 0 0 16,0 VU
Psittacella madaraszi 3,33 0 0 14,3 LC
Poicephalus cryptoxanthus 3,36 8 59 23,3 LC
Gypopsitta caica 3,38 1 1 23,0 LC
Gypopsitta vulturina 3,40 0 0 23,0 LC
Strigops habroptila 3,41 0 0 59,0 CR
Poicephalus crassus 3,43 1 2 25,0 LC
Deroptyus accipitrinus 3,44 46 123 35,3 LC
Poicephalus robustus 3,52 15 142 33,0 LC
Nestor notabilis 3,56 47 158 47,0 VU
Nestor meridionalis 3,65 5 31 45,0 EN

Psittrichas fulgidus 3,69 12 35 46,0 VU
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Abstract

Parrots are probably the most frequently kept and bred bird order in captivity. This increases the
potential importance of captive populations for rescue programmes managed by zoos and related
institutions, but on the other hand, it enhances risk of poaching. Both captive breeding and
poaching is selective and may be influenced by attractiveness of particular species to humans. In
this paper we focused on perceived beauty of individual parrot species assessed by human
observers and we tested the hypothesis that the size of zoo populations is not only determined by
conservation needs but also by this variable.

We asked 776 human respondents to evaluate different sets of parrot pictures according
to perceived beauty and analysed its association with colour and morphological characters.
Irrespective of the species set (40 parrots, 367 parrots, 34 amazons, 17 macaws) we found a good
agreement among the respondents. The preferred species tend to be large, colourful and long-
tailed.

We repeatedly confirmed significant positive association between the perceived beauty
and the size of worldwide zoo population. Moreover to perceived beauty, area of distribution and
body size appeared significant predictors of zoo population size. In contrast, the effects of other
explanatory variables including IUCN listing appeared insignificant. Our results may suggest
that zoos preferentially keep beautiful parrots and pay less attention to conservation needs.

I ntroduction

Parrots are attractive, colourful birds (del Hoyo et al. 1997) capable of vocal learning
(Pepperberg 1994) and extraordinary cognitive skills (Funk 2002, Pepperberg 1999, Huber and
Gajdon 2006, Emery et al. 2007) including numerical competence (Pepperberg 2006), tool use
(Borsari and Ottoni 2005) and imitation (Zentall 2004, Mui et al. 2008). Consequently, parrots
belong to the most frequently kept and bred bird order in captivity (cf. Anderson 2003). In
contrast, natural populations of many parrot species are considerably endangered — 27% species
of parrots are listed as threatened and additional 11% as nearly threatened (IUCN 2009; cf.
Collar and Juniper 1992). Captive keeping and breeding increases the risk of poaching for illegal
pet market (Beissinger and Bucher 1992, Wright et al. 2001, Gonzalez 2003, Pain et al. 2006,
Herrera and Hennessey 2007), but on the other hand, it supports backup populations potentially
important in the time of unexpected crisis in nature. Parrots raised in captivity can be
successfully reintroduced (Sanz and Grajal1998, Collazo et al. 2003, Brightsmith et al. 2005, but
see Snyder et al. 1994). Rescue programs involving captive breeding managed mostly by zoos
and related institutions contribute substantially to the survival of some species (e.g., Amazona
versicolor; Jeggo et al. 2000). Successful reintroduction of Puerto Rican parrots (Amazona
vittata) may serve as an example (Brock and White 1992, Meyers 1996, White et al. 2005). The
potential usefulness of parrots kept by breeders for possible rescue programs is nevertheless
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limited by extremely skewed representation of individual species in private collections.
Moreover, most private breeders are not interested in keeping endangered but unattractive
species without commercia value that provide no prospect for sustainable funding of the breed
(Munn 2006). Because of that, parrots kept by zoos and other public ingtitutions are of
fundamental importance and size of worldwide zoo populations may be treated as a ssimplified
measure of ex situ conservation effort. However, long-term captive management of endangered
animals is limited by space available for breeding programs in zoos and single species compete
for their share (Sheppard 1995). To be effective, the selection of captive species should take into
account case-specific factors such as the availability of habitat for reintroduction of the particul ar
species, their status on the IUCN red list or their capability of breeding in captivity. Still, zoos
seem to preferentially shelter species that are large and attractive, even if they are expensive to
keep, breed relatively poorly and are hard to return to the wild (Balmford et al. 1996). Financial
reasons could lead zoos to make such choices to attract visitors, which prefer charismatic
megafauna (Ward et al. 1998), but the investment to the exhibits of larger animals make no
greater returns than for those of smaller animals (Bamford 2000; Ward 2000). Thus, it seems
that it's the very human preference for attractive animals that decides the species selection for
captive breeding.

The aim of this paper was to test the hypothesis that the size of zoo populations is not
only determined by conservation needs but predominantly by human aesthetic preferences
towards particular species. For this purpose we (1) selected different sets of parrot pictures and
asked human respondents to evaluate perceived beauty of each species, (2) analysed the effect of
morphological traits as colouration, body size and shape on these estimates of human
preferences, and finally (3) attempted to explain worldwide zoo population size by a set of
factorsincluding both perceived beauty and conservation status.

Material and Methods

The aesthetic attractiveness of the species was examined by presenting pictures of individual
parrot species to human respondents. For the purpose of data collection we defined following
four sets of species:

Q) Reduced set consisting of only 40 species was adopted to avoid eventual
habituation of the respondents and thus maximize precision of the assessment. In order to choose
species covering the whole range from the most represented to those absent in zoo collections we
selected them as follows. First, we divided all parrots into eight groups according to their
numerical representation in zoos: 1000 and up, from 201 to 1000, from 101 to 200, from 51 to
100, from 26 to 50, from 11 to 25, from 1 to 10 and O individuals. In each group, 5 species were
randomly selected using True Random Numbers Generator (Haahr 2007), but inclusion of more
than one species belonging to a single genus within the category was avoided. In addition, as
only 5 species were kept in numbers exceeding 1000 individuals, they were al included in the
reduced set.

2 Complete set consisting of 367 extant species/subspecies was adopted to
maximize taxonomic resolution. It is based on full list of parrot species (BirdLife International
2008) supplemented by 11 subspecies characterised by colouration apparently contrasting with
that of nominotypic subspecies. Three additional taxa recognized by zoos were included
(Barnardius barnardi, Platycercus flaveolus, Trichoglossus rubritorquis) and another two taxa
were merged with its sister forms (Cyanoramphus forbesi, Cyanoramphus malherbi).

(3 A set of amazons was introduced to examine morphologically and ecologically
homogenous group of parrots. It consists of 34 taxa belonging to the genera Amazona (33 taxa)
and Alipiopsitta (A.xanthops), covering all extant species of amazons including those subspecies
characterized by adistinct coloration.
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(4) Macaws: 17 extant species of five genera (Ara, Orthopsittaca, Primolius,
Anodorhynchus, Cyanopsitta, Diopsittaca) were included because of similar reasons as the
amazons, moreover, this small group exhibits considerable colour variation and encompasses
species highly represented in zoos as well as those that are kept rarely.

The parrot pictures of the reduced set were adopted alternatively from Forshaw and
Knight (2006; further referred as variant 1), Juniper & Parr (2003; variant 2) and del Hoyo et al.
(1997; variant 3); the second source was used also for the complete set. In order to avoid possible
effects of body position, size and background on rating, the pictures were adjusted with white
background, turned right and resized so that the pictured parrots were of asimilar relative size. In
the case of amazons and macaws, the pictures were repainted (by S.L.) to fit the precisely
identical silhouettes to remove the effects associated with body position, “facial expression” and
shape. Juniper & Parr (2003) served as areference for the paintings.

The reduced set was assessed by two alternative procedures further referred as Ranking
and Scoring. In the former one, the respondents were Czech citizens, mostly 19-29 years old.
Each person was exposed to one set, i.e. 40 pictures, placed on atable in a random assemblage.
Then we asked them: “Please, pack the photographs in an order corresponding to the beauty of
the depicted parrot from the most beautiful to the least beautiful one’. The order of the
photograph in the pack was then coded by numerals from 1 (the most beautiful one) to 40,
further referred to as ranks. Although no explicit time limit was given, al the respondents
performed the task within a few minutes. Altogether, we gathered data from 210 respondents;
each variant was evaluated by 30 males and 40 females.

Alternatively, Open-Source Software LimeSurvey (Schmitz et a. 2007), running on a
web server was used to collect data from 316 respondents (133 men and 183 woman), mainly the
students and employees of the Duisburg-Essen university (Germany). Each respondent was
shown the set of 40 parrot pictures (variant 1) in a set order, assigning each of them numbers
from O (the least attractive) to 6 (the most attractive). Later on, we inverted this seven point scale
to obtain values conforming polarity of the other data sets. Furthermore, the respondents were
asked to indicate whether they know the pictured parrot or not. The total number of “yes’
answered in each species was evaluated as percentage knowledge of the parrot. To analyze the
effect of the order in which the illustrations were shown, we included one species (Agapornis
fischeri) twice —in the fourth and forty-first sequence of the screening.

The complete set of species was evaluated by 112 respondents in the Czech Republic (56
men and 56 women). Each respondent was asked to evaluate each of 367 parrot species
presented on computer screen in a random order. At the beginning of the session the first block
of 35 species appeared on the screen as thumbnails arranged six by six on consecutive screens to
provide the respondent with basic information about variance in appearance of evaluated parrots.
Then, the respondent was asked to score full sized pictures appearing one after another on the
screen on five point scale (1 corresponding to the best). The timing of presentation was
determined by the respondents themselves as the picture on the screen was replaced by another
one when they successfully entered the score. The process was repeated until the last species was
scored. Next, we standardized raw scores by subtracting respondent’s mean score and dividing
by its standard deviation. Because species means of raw scores were highly correlated with
standardised ones (r* = 99.5%, p < 0.0001), we further analysed this more intuitive variable.

The sets of amazons and macaws were evaluated by 65 (30 men and 35 women) and 73
(32 men and 41 women) respondents by ranking method.

All respondents agreed to participate in the project voluntarily. Each subject provided a
written informed consent and additional information about gender, age, experience with parrots
and knowledge of the presented species.

Information about the numbers of individuals of each particular parrot species kept in
zoos worldwide was obtained from the SIS (International Species Information System, 2008)
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online database (http://www.isis.org) covering more than 700 zoos and aquariums from 72
countries.

Listing of species in the IUCN categories “Nearly Threatened”, “Vulnerable’,
“Endangered” and “Critically Endangered” (BirdLife International 2008, cf. IUCN website
http://www.iucnredlist.org.) was coded as “present on the list”, while the category “Least
Concern” as “not present”. The number of species inside each parrot genus was used as a
simplified measure of taxonomic uniqueness of the species. Standard body measurements (Total,
wing, tail, beak and tarsus length) of each species were taken from Juniper and Parr (2003), del
Hoyo et a. 1997 and/or Arndt (2004). We extracted principal components from these log
transformed traits. The first component accounting for 88.8% of variation is further referred as
body size while the second one (7.7%), which may be interpreted as relative tail length, as body
shape. Supplementary information was obtained from Robiller (1990, 1992 and 1997). The sizes
of population ranges were extracted from graphical maps in Juniper and Parr (2003). The
presence/absence of following colours on parrot body was recorded: blue, green, red, orange,
yellow, purple/pink, black and white.

In order to quantify and test congruence in species ranking provided by different
respondents, we adopted Kendall's Coefficient of Concordance. Prior further analyses, the raw
ranks were transformed as follows: each value was divided by the number of evaluated species
(40) and sguare-root arcsin transformed. The variables showing lognormal distribution (number
of individuals kept in zoos, body measurements, taxonomic uniqueness) were transformed by
natural logarithm prior to the analyses. Principal Component Analysis (PCA) was performed to
visualize the multivariate structure of the data sets. ANOVA/MANOVA, Hotelling tests, GLMs
and/or Multiple regression were applied to test the effects of independent explanatory variables.
Mann-Whitney test was used as a non-parametric alternative for variables deviating from
normality (raw sores).

In order to partially control the effects of phylogeny, we divided the studied species into
10 clades (Nestor-Strigops; Cacatuidae; Psittrichas; Psittacini; amazons and alies of Arini;
macaws and allies of Arini; Psittaculini; Loriinae, main branch of Platycercini; Neophema
Agapornis and alies) and introduced clade as a random factor into GLMs. The clades were
defined according to Wright et al. (2008), putative phylogenetic position of the remaining genera
was set according to conventional taxonomy (del Hoyo et al.1997). Three species suspected to be
actually extinct (Anodorhynchus glaucus, Charmosyna toxopei, C.diadema) were excluded from
all analyses dealing with size of zoo populations. We performed most calculations in Statistica
6.0. (StatSoft 2001) and SPSS v.16.0 (Spss Inc. 2007).

Results

Agreement among respondents and methods
Reduced set. The results of ranking procedure revealed considerable congruence among the
respondents in all variants of the reduced set consisting of 40 species. Kendall's Coefficients of
Concordance W were 0.258, 0.239, 0.231 and 0.197 for the variants 1, 2, 3 and pooled data,
respectively (all P < 0.001). Mean transformed ranks computed for individual variants were
mutually highly correlated (* = 61.2%, 39.5% and 55.0% for 1 vs 2, 1 vs 3 and 2 vs 3 respectively; all
P < 0.0001). The correlations between mean transformed ranks provided by male and female
respondents were even higher: r* = 85.2 (70.9, 88.4 and 73.4 for variants 1, 2 and 3, respectively).
Nevertheless, Manova revealed small, but significant effect of both variant (F7g33,= 5.76,
P < 0.0001) and gender (Fsg.166 = 1.81, P = 0.0056). Separate ANOV As performed in individual
parrot species (Bonferoni corrected Ps < 0.05) revealed no effect of gender, but confirmed the
effect of the variant in 13 species. Post hoc tests revealed that Nymphicus hollandicus and
Chalcopsitta cardinalis were more preferred in variant 1 thaninvariant 3, while the opposite
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was true for Enicognathus leptorhynchus, Ara glaucogularis, Psephotus dissimilis, Geopsittacus
occidentalis, Touit melanonota and Eunymphicus cornutus. When variants 2 and 3 were
compared, Agapornis canus, Afischeri and Loriculus philippensis were more preferred in the
former while Pionus fuscus, Touit melanonota and Eunymphicus cornutus in the latter one;
finally, Geopsittacus occidentalis and Loriculus philippensis were more preferred in variant 2
than in variant 1.

Scoring procedure confirmed agreement among the respondents (W = 0.246, n = 316,
P<0.001) as well as high positive correlation between mean preferences exhibited by men and
women (* = 91.7%; P < 0.0001). Mann-Whitney tests revealed significant (P < 0.05, Bonferoni
adjusted) effect of gender on preference in two species out of 39 examined ones. Both Agapornis
fischeri and Psittaculirostris edwardsii were more preferred by women than men. Mean scores of
individual species closely correlated with corresponding mean ranks obtained by ranking
procedure (variant 1): r* = 81.9% (P < 0.0001).

Complete set. Also the scores obtained for the complete set of 367 pictures revealed sufficient
congruence among the respondents (PC1 explains 17.3% of total variation) and correlation of
species means with mean ranks obtained for corresponding 40 species set containing the
identical pictures (variant 2) was high: r* = 84.5% (P < 0.0001).

Amazons. Congruence among the respondents was less pronounced, but still statistically
significant (W = 0.157, n = 65, P < 0.001). Preferences were affected by gender (Hotelling test:
T2=197.80, n males = 30, n females = 35, F333, = 2.95, p < 0.0016): men preferred A. guildingii,
while women A. viridigenalis (Bonferoni adjusted t-tests at o = 0.05). Nevertheless, preference
ranks of individual species provided by men and women were correlated (* = 21.8%; P =
0.0053). Mean transformed ranks of amazons species were not correlated with mean scores of
corresponding species obtained for the complete set (I* = 6.6%; P = 0.1425).

Macaws. Congruence among the respondents was high (standardized; W = 0.287, n = 72, P <
0.001) and no effect of gender on human preferences was found by multivariate Hotelling test
(T2=14.60, n males = 32, n females = 41, Fi556= 0.72, p < 0.7622). Mean transformed ranks of
particular species of macaws were correlated with mean scores of corresponding species
obtained for the complete set (r* = 56.9%; P = 0.0005).

Traits associated with human preference

The complete set was large enough to assess the effects of particular colours on human
preferences. For this purpose, we performed GLM in which preference scores were taken as
dependent variable and presence of red, orange, yellow, green, blue, pink-purple, white and
black colours as well as body size and shape as explanatory variables. This model (1 = 29.5%)
revealed that more preferred are parrots characterized by large body size (p = -0.214; F; 355 =
19.3, P <0.0001) and long tail ( =-0.370; F; 353 = 65.7, P < 0.0001), and those having blue ( =
-0.163; F 355 = 12.8, P = 0.0004), orange (p =-0.147; F; 355 = 10.5, P = 0.0013) and yellow (p = -
0.145; F1 353 = 10.3, P = 0.0014) colours. On the contrary, green parrots tend to be less preferred
(B=0.097; F1 355 = 4.0, P =0.0474).

Correlates of worldwide zoo-population size

Reduced set. We found significant positive correlation between the number of individuals kept
in zoos worldwide and human preference ranks (Variant 1: r* = 38.2%, p < 0.0001; Variant 2: r* =
14.3%, p = 0.0162; Variant 3: r* = 4.1%, p = 0.2118; pooled variants 1-3: r* = 19.9%, P = 0.0039,
see Fig 1) as well as with mean scores (Variant 1: > = 37.2%, p < 0.0001) among 40 parrot
species. When we applied partial correlation to remove the effect of knowledge (i.e., proportion
of respondents who marked the particular species as known), the relationship between mean
scores and zoo population size remained significant (r* = 13.7%, p = 0.021).
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In order to examine also the effects of other factors on zoo population size, we performed

GLMs. The initial full model included preference ranks (computed from pooled variants), area of
distribution, body size, body shape and IUCN listing as explanatory variables and it revealed
significant effects of the former two factors only. Final model explained 43.8% of variation in
zoo population size: preference rank (B = 0.422; F; 37 =11.4, P =0.0017) and area of distribution
(B=0.476; F;37=14.5, P =0.0005).
Complete set. When all 367 species were included, the correlation between mean scores of
human preference and the number of individuals kept in zoos worldwide decreased to r = 0.304
(> = 9.2%, P < 0.0001, Fig. 2). Nevertheless, 16 of the 18 (= 5%) most preferred parrot species
were kept in numbers exceeding 50 individuals. Zoo populations exceeding this value were
recorded in 98 out of 367 extant species only.

Next, additional explanatory variables were included and GLM performed. No effect of

taxonomic uniqueness (Fj 343 = 2.8, P = 0.0978) and IUCN listing (F; 343 = 2.1, P = 0.1435) was
found, so these variables were excluded. Reduced model (¥ = 44.9%) included mean scores of
human preferences (f = -0.264; F; 350 = 28.8, P < 0.0001), area of distribution (f = 0.415; F 350 =
94.2, P < 0.0001) body size (B = -0.352; F;350 = 42.7, P < 0.0001) and body shape (f = 0.146;
Fi350 = 6.7, P =0.0099). The effect of clade treated as random factor was also significant (Fo 350
=4.7,P <0.0001).
Amazons and macaws. In amazons, the number of individuals kept in zoos worldwide was
correlated with preference ranks of individual species (n = 34; men: r* = 13.6%, p = 0.0321;
women: r* = 21.1%, p = 0.0063; genders pooled: r* = 28.1%, p = 0.0013; Fig. 3). In macaws, this
correlation was positive as well (n = 16; r* = 31.6%, p = 0.0235; Fig. 4).

Discussion

We found a fairly good agreement among the respondents in aesthetic preferences towards
pictures of parrot species. In this respect, there were no substantial differences between the sets
of pictures representing the whole diversity of parrots (complete and reduced set) and those
covering just a small clade as macaws or amazons. Nevertheless, the respondents’ agreement
was the lowest in the case of amazons who are highly homogenous in their morphology,
coloration and pattern, and the respondents repeatedly expressed complaints about similarity of
evaluated pictures within this set.

We were not much surprised by the agreement among the respondents evaluating
relatively small sets of pictures by ranking method. In our previous papers, we used the same
method for evaluation of human preferences within various vertebrate taxa (MareSova and Frynta
2008, Maresova et al. 2009) including some birds (Frynta et al. 2009) and we found comparable
results. On the other hand, we expected that the respondents might be confused by extremely
extensive sets, but the respondents fairly agreed even in evaluation of the complete set consisting
of as many as 367 parrot species. Moreover, the resulting mean scores fit well the ranks obtained
by ranking procedure within a reduced set of 40 pictures. This is even more surprising as two
methods of evaluation are compared: ranking of real simultaneously presented pictures and
scoring of virtual pictures successively shown on screen. But the direct comparison between
these evaluation methods that we carried out in the variant 1 of the reduced set confirmed that
these methods produce nearly equivalent results.

Gender differences in evaluation of parrot beauty were small enough to be omitted in the
study analysing the relationship between animal beauty and representation of particular species
in zoos worldwide. Zoo curators and visitors belong to both genders and thus decision making is
not done exclusively by either one. In this context, pooling the data seems to be adequate in spite
of significant comparisons between the genders. Gender differences in species ranking are, of
course, worth of further examination.
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High congruence in evaluation of pictures does not necessarily mean that these pictures
reliably represent particular parrot species. We compared human preferences towards 40 parrot
species of the reduced set as assessed using three variants of pictures. Although there was a basic
agreement in ranking the species, it was apparently lower than those in the above discussed
comparisons concerning the identical pictures. Thus, reliability of pictures may represent a
possible methodological pitfall that potentially decreases precision of human preference
estimates. We tried to avoid this problem either by combining the results obtained for different
variants of pictures (reduced set) or by repainting the colours and patterns into the same shape
(silhouette) of the parrot. The latter approach is, however, applicable exclusively in the case of
morphologically homogenous groups as macaws and amazons are.

The superstars of our beauty competition tend to be large, colourful and long-tailed
parrots, while small and dull (green) parrots receive no attention. Visual inspection of most
prominent losers (e.g., Pdittrichas fulgidus, Nestor notabilis, N. meridionalis, Cacatua
tenuirostris, Enicognathus leptorhynchus) suggests that they usually possess exaggerated, hawk-
like beak (curved and sharp), which might be perceived by humans as weaponry.

Relationship between human preferences and the size of worldwide zoo population was
positive and significant within all four examined sets of parrot species. We previously reported
similar relationships within some other taxa of vertebrates as boid snakes (MareSova and Frynta
2008), basal mammals (monotrems, marsupials, Afrotheria and Xenarthra), Laurasiatheria
(comprising mainly of ungulates, carnivors and insectivors), terrestrial birds and pheasants
(Frynta et al. 2009) are. This suggests that selective keeping of beautiful speciesin zoosis more
widespread phenomenon not exclusively tight to the parrots.

Proportion of variation in zoo population size attributable to human preferences varied
among the studied sets, the highest values were found within macaws (r* = 31.6%) and amazons
(* = 28.1%), while the most relaxed ones were within reduced (¥ = 19.9%) and especialy the
complete (* = 9.2%) sets. Relatively low percentage revealed by the analysis of the complete set
may be explained either by lower precision of human preference estimates (only one non-
standardized variant of pictures; possible confusion due to large set of evaluated species) or by
masking effect of the vast majority of parrot species which are both not especialy attractive to
humans and poorly but erratically represented in zoo collections. The former explanation
suggests that we probably underestimated rather than overestimated the size of the effect, while
the latter one emphasises that a subset of species (e.g., the most beautiful or most represented in
zoos) is affected much more than the remaining ones.

Inclusion of additional variables into the model partially controlled for the effect of
phylogeny revealed that besides human preferences, body size and area of distribution aso
contribute to the worldwide zoo population sizes of individual parrot species. The substantial
positive effect of animal body size on its representation in zoo collections is amost universal
rule (Ward et al. 1998). Such relationships were previously reported in various animal taxa
(MareSova and Frynta 2008, Frynta et al. 2009). Body size is an apparent trait for zoo visitors
and curators making decision which species would be kept and bred. In practice, unlike in our
experiments, it is an integral component of parrot attractiveness that cannot be easily separated.
Because we adjusted parrot pictures to the same size, our respondents had no direct information
on body size of the evaluated species (some indirect information may provide body shape
reflecting allometric relationships) and we succeeded in keeping the effect of body size apart.

The larger the geographic range of distribution, the higher the zoo population size of the
parrot species is. Widespread parrot species are easier to obtain and import, yet the slope of
allometric relationship between zoo population size and distribution range is much smaller than
one (0.344; 95%CIl = 0.264-0.424). That means species with small distribution range are still
relatively overrepresented. This may be interpreted as evidence that zoos tend to keep and breed
rare species in their collections preferentialy.
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In contrast to the above factors, neither IUCN listing nor taxonomic uniqueness, i.e., the
variables best reflecting conservation value of the species, had effect on zoo population size.
Thisfinding is alarming because zoos seem to pay no systematic attention to species with urgent
conservation needs. This conclusion is of course based on the analysis of aggregate data and thus
does not imply absence of beneficial rescue programmes managed by zoos. Alternatively, these
data may be interpreted, e.g., as an evidence of undesired effect of legal barriers preventing zoos
from obtaining species worth of conservation efforts.

The finding that perceived beauty of a parrot species enhances its likelihood to be kept in
zoos may have serious consequences for conservation biology. It further corroborates the
hypothesis that the fate of the species may be considerably affected by its core attractiveness to
humans. Thus, contemporary conservation biology would benefit from focusing on animal
beauty and its evolutionary psychology.
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Figure 1. Relationship between mean preference rank of parrots (variants of pictures pooled) and its
worldwide zoo population size in the reduced set of 40 species (R* = 19.9%). The higher the rank the

lower the human preference of the speciesis.
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Figure 2. Relationship between mean preference scores of parrots (picture variant 1) and its worldwide
zoo population size in the reduced set of 40 species (R*= 37.2%). The scale of scoring ranged from 0 to 6.
The higher the mean score the lower the human preference of the speciesis.
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Figure 4. Relationship between mean preference rank of amazons (shape adjusted pictures) and
its worldwide zoo population size (34 species/subspecies; R? = 28.1%). The higher the rank the
lower the human preference of the speciesis.
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human preference of the speciesis. Mean preference rank of extinct Anodorhynchus glaucusis 0.81.
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