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Uvod

(Snall et al. 2011). Diky ddkladnému monitoringu ptacich druhll mGzeme zjistovat nejen
pocetnost populace, ale i stanovovat Uroven ochrany monitorovanych druht (Aguirre &
Vergara 2009) a objevovat ohroZeni druhu (Acampora et al. 2016, Kaluga et al. 2011).
Monitoringem muzZeme d(kladné pozndvat jednotlivé druhy, popisovat jejich chovani
(Bochenski & Jerzak 2006) a se ziskanych dat vyvozovat hnizdni a fenologické trendy druh(
(Trynanowski et al. 2005). VétsSinou monitoring ptakd provadi hrstka dobrovolnikd (napft.
Aguirre & Vergara 2009 a Rejman & Lacina 2002), v poslednich letech je vsak stale
populdrnéjsi masové zapojeni vefejnosti do monitoringu, tzv. projekty obcanské védy =
citizen science (Snall et al. 2011, Sullivan et al. 2014). VyuZiti projektld obcdanské védy pfi
monitoringu zpétné zvySuje zdjem verejnosti o monitorované druhy a pomaha stanovit
priority pfi feSeni problému (Sullivan et al. 2014).

Cap bily (Ciconia ciconia) byl jeden z historicky prvnich s&itanych ptacich druht vibec,
prvni scitani probéhlo jiz vroce 1934 (Denac 2010, Rejman & Lacina 2002, Schulz 1999,
Thomsen 2013). Cép tak patii mezi prvni mezindrodné monitorované druhy (Formanek et al.
1994). Navic uz od stfedovéku je tento charizmaticky druh Uzce spojen s lidskou spole¢nosti
(Jerzak et al. 2016). A bezpochyby je jednim z nejpopuldrnéjSich ptacich druhd, spjaty s
mnoha tradicemi, myty a také noSenim déti (Thomsen 2013). Pravdépodobné proto ma
pozorovani tohoto druhu tak dlouhou tradici v celé Evropé (Jerzak et al. 2016).

Monitoring ¢dpa bilého

Po prvnim scitani (1934) mélo ndsledovat scitani v roce 1944, které se kvali valecné situaci
neuskutecnilo a poté vroce 1954, které bylo realizovano az vroce 1958 (Rejman &
Stollmann 1986). PFi dal$im sé&itdni v roce 1974 (Schulz 1999b) byly pevné stanoveny
desetileté intervaly mezinarodnich monitoringli, kterym odpovidali nasledujici s¢itani 1984,
1994/95 a 2004/05 (Schulz 1999b, Thomsen 2013) stejné jako zatim posledni sedmé scitani
vroce 2014. Svétova populace ¢apl bilych Citala v roce 1984 pfriblizné 135 000 hnizdicich
pard, vroce 1994 to bylo 166 000 hnizdicich paru (Schulz 1999c) a vroce 2004 kolem
230000 hnizdicich paru (Thomsen 2013). Souhrnné mezinarodni informace ke stavu
populace v dobé posledniho scitani (2014) zatim nebyla publikovana.

| kdyZ celkové populace spiSe roste (Thomsem 2013), na Urovni statd jsou populacni
trendy znac¢né rGznorodé. Skov (1999) popsal rapidni pokles hnizdicich pard na izemi Danska



z plvodnich cca 8 000-10 000 parG kolem roku 1890, na 859 paru vroce 1934 aZ na
vyslednych 6 parQ v roce 1996. Pokles se vSak projevoval i pfi predposlednim séitani ¢apu
v roce 2004 byly v Dansku pouhé 3 pary (Thomsen 2013). Na druhou stranu mUZeme vidét,
Ze pocet hnizdnich pard mezi s¢itanim v roce 1994/95 a 2004/05 stoupl ve Francii z 315 na
975 pard, v AlZirsku z 2 394 na 6 601 par(, ve Svédsku z 11 na 29 parG a v Holandsku z 266 na
562 par( (Thomsen 2013). Kziskdni téchto zajimavych narodnich informaci je klicové
mapovat druh na celém arealu vcetné casti Afriky (Barbraud et al. 1999, Denac 2010,
Thomsen 2013).

V Ceské republice probé&hlo historicky prvni mezindrodni séitani v roce 1934 i
nasledujici v roce 1958, v 1974 se s¢italo pouze na ¢asti Gzemi (Rejman & Stollmann 1986).
Pravidelné vysledky k mezindrodnimu sc¢itani mame od roku 1984 (Rejman & Lacina 2002,
Rejman & Stollmann 1986). P¥ipravy na scitani roku 1984 daly, jiz v roce 1981, vzniknout
narodnimu scitacimu programu a siti pracovnikl, ktefi monitorovali ¢dpa kazdorocné
(Rejman & Stollmann 1986). Pocet hnizdicich parli se v letech mezinarodnich s¢itani
pohyboval od 652 vroce 1984, pres 800 v roce 1994 na 814 vroce 2004 (Schulz 1999c,
Thomsen 2013).

Trendy v hnizdéni

Ackoliv monitoring na Gzemi CR je velmi detailni a dlouhodoby (Rejman & Stollmann 1986,
Rejman & Lacina 2002), existuji ,pouze” dil¢i vysledky hnizdéni nebo pfipadné hodnotici
zpravy (Rejman 1988, 1989, 1991, Lacina & Rejman 2002). Vliv klimatickych zmén na
hnizdéni ¢apa bilého na nasem Uzemi vSak zkouman nebyl. Klimatické zmény jsou pfitom

v soutasné dobé plné akceptovany fakt (Konvicka et al. 2003, Ahas & Aasa 2006). Navic vliv

tohoto fenoménu byl prokdzan na mnoha Zivych organismech (Ahas & Aasa 2006, Konvicka
et al. 2003, Tryjanowski et al. 2005, Roth et al. 2014) v mnoha aspektech jejich Zivota.

Dochazi k posunu aredld jednotlivych druhl (Konvicka et al. 2003, Tryjanowski et al.
2005), ubytku populaci na rozsahlych tzemich (Lehikoinen et al. 2014), zméndéch ve fenologii
rostlin, ptakl a ryb v chovani (Ahas & Aasa 2006), nebo v posunech pri migraci (BartoSova et
al. 2014) a zméndm béhem hnizdéni pfi extrémnim pocasi (Tobolka et al. 2015, Kosicki
2012).

Vliv klimatickych zmén m{ze byt ovlivnén i zménami v zemédélstvi a s nimi Uzce
souvisejicimi zménami v krajiné (Tryjanowski et al. 2005). V ptipadé mého modelového
druhu jde hlavné o uUbytek pastvin (Tryjanowski et al. 2005). Pripadné muze jit také o stav
pastviny v okoli hnizdisté ¢dpa, kde s vlhkosti pastviny stoupa vyuzivani pastviny klovu
potravy (Olsson & Bolin 2014). Proto jsem se ve své praci vénovala nejen vlivu teplot na
nadmofrskou vysku hnizd ¢dpa bilého zakladanych v letech 1875—-2005, ale i moznému vlivu
proporci druh(l pdd a vyuzivani krajiny.
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Chovadni ¢apt

S monitoringem ptakd souvisi i ziskavani jinych Udaju nez informacim k hnizdni Uspésnosti,
napf. detaily z chovani ptakd. Jedna z dlleZitych soucasti chovani ptakd je péce o pefi
(Zampiga et al. 2004). Péce o pefi mlze slouZit k promasténi pefi nebo k odstranéni necistot
(Zampiga et al. 2004) pripadné jako ochrana pred parazity nebo jejich snizeni (Clayton &
Cotgrave 1994, Rdézsa 1993). Ptdci travi pfi CiSténi se rGzné dlouho dobu, tento cas je
druhové specificky (Clayton & Cotgrave 1994). Cisténi hraje roli i pFi pafeni ptakd, ¢im vice
Cisténé pefi, tim atraktivnéjsi je samec pro samici — tzv. hypotéza ,atraktivniho cisténi”
(Griggio et al. 2010).

Cép bily vénuje ¢&isténi také urcitou dobu bé&hem hnizdni sezédny vyhradné pfi pobytu
na hnizdé. U tohoto druhu je navic pozorovateli doloZzeno jak sebe-CiSténi, tak i vzajemné
c¢isténi. Celkové je chovani ¢apli pomérné vyhledavané téma (Jerzak et al. 2006, Bochenski &
Jerzak 2006), ale pohlavnim rozdilim a komfortnimu chovani se Zadné prace zatim
nevénovaly.
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Cile prace

Shromazdit a sumarizovat data z narodnich i mezindrodnich scitani (1984-2004, 2014) ¢apa
bilého na tzemi Ceské republiky a data z hnizd zaloZenych v letech 1875-2004 v 50 okresech
CR.

Ucelené srovnat vysledky z jednotlivych narodnich a mezindrodnich séitani a predikovat
budouci vyvoj populace i pfes chybéjici data mezi lety 2004—-2014 (P¥ispévek I).

Shrnout vysledky posledniho mezindrodniho scitani ¢apa bilého v roce 2014. Tyto vysledky
nasledné srovnat s prfedchozim scitdnim a dalSimi historickymi daty (Prispévek II).

Na zakladé sumarizovanych dat (1875-2004) z hnizdnich karet analyzovat vliv klimatickych
zmén na nadmofskou vy$ku hnizd ¢apa bilého na vétsiné tzemi CR s pfihlédnutim na zmény
v managementu zemédélstvi (Prispévek Ill).

Popsat a analyzovat pohlavni rozdily v chovani ¢apa bilého béhem hnizdni sezény se
zamérenim na komfortni chovani (Cisténi, preening, grooming) na Uzemi Polska (Pfispévek
V).
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Metodika

Prace se skladd ze ctyr prispévkd zabyvajicich se narodnim i mezindrodnim monitoringem
¢apa bilého v letech 1984-2014 v Ceské republice, hnizdy ¢apa bilého v 50 okresech Ceské
republiky vzniklych v letech 1875-2004 a pohlavnimi rozdily v chovani ¢apa bilého na zakladé
monitoringu polskych ¢apu. Prispévek | sumarizuje a srovndva historické vysledky scitani v
letech 1984-2004 a rok 2014. Prispévek Il shrnuje zejména vysledky posledniho
mezindrodniho scitani ¢apa bilého v roce 2014 a srovndva je s vybranymi historickymi daty.
Prispévek lll se zabyva nadmorskou vyskou hnizd vznikajicich v letech 1875-2004 na vétSiné
uzemi CR. P¥ispévek IV se zabyva pohlavnimi rozdily v komfortnim chovéni ¢apG na 25
sledovanych hnizdech béhem hnizdni sezény 2011 v okoli Leszna (Polsko).

Data k prispévkim 1 a Il a Il byla sbirdna na zdkladé jednotného scitaciho
programu. S¢itani ¢dpa bilého probihalo pomoci vytvorené narodni sité dobrovolnych
pozorovatell a koordinator(, ve spolupraci s Sirokou verejnosti. Do roku 2005 zpracovaval a
archivoval veskeré informace ndrodni koordinator Bohumil Rejman, ktery spolupracoval s
regionalnimi koordinatory. Pro posledni monitoring (2014) bylo navic vytvofeno webové
rozhrani Capi hnizda (http://cap.birdlife.cz/), pomoci kterého mohli pozorovatelé i Siroka
verejnost zadavat informace o hnizdéni ¢apa bilého na dané lokalité (Prispévek | a II).
Aplikace Capi hnizda byla naplnéna zakladnimi daty z papirovych hnizdnich karet, dopInéna
GPS souradnicemi a fotodokumentaci hnizd. Regionalni koordinatofi méli kontrolni pripadné
dokumentacni funkci a néktefi shirali informace osobnimi kontrolami hnizd.

V prispévku | jsem se spolupracovniky zpracovavala data z a) rocenek o séitani ¢apa
bilého (Rejman 1988, 1989, 1991, 1992, 1993, 1994, 1996, 1997, 1998, 1999, 1999b, 2000,
2001, 2003, 2004, 2005), b) ¢lanku s opravenymi daty (Lacina & Rejman 2002), c) webového
vystupu o mezinarodnim scitani v roce 2014 (http://cap.birdlife.cz/) a d) dat ze tfi ¢apich
kolonii dostupnych na vyzadani u Ceské spole¢nosti ornitologické (CSO). Tyto komplexni data
jsme analyzovali a hledali jsme populaéni trendy pro pocty mladych ¢apu v letech 1984 az
2004. Pocet mladych ¢apt pro rok 2014 jsme nepoutZili z ddvodu chybéjicich dat pred timto
poslednim séitdnim (mezi roky 2004 a 2014 nejsou souhrnna data z celého Uzemi CR k
dispozici).

V ptispévku Il jsem se spolu s kolegy zaméfila hlavné na 7. mezindrodni séitani ¢apa,
pfi tomto séitani bylo pouzito hlavné zmifiované webové rozhrani Capi hnizda (databéze na
platformé Faunistické databaze CSO). Pozorovani shromaidénd pomoci webové stranky
doplnili regiondlni koordinatofi svymi daty a pfipadné data opravili a doplnili o sva
pozorovani. Vysledky jsme prezentovali jak pro celou Ceskou republiku, tak pro jednotlivé
kraje. Vybrané vysledky (pocet hnizd, rozloZeni mezi kategorie umisténi hnizd a produktivitu)
jsme pak srovndvali se podrobnéji pfedchozim mezinarodnim scitanim v roce 2004 a také s
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historickymi daty z rocenek (viz vySe). Linearni regresi jsme testovali trendy v poctu
obsazenych hnizd, hnizdni Uspésnost a produktivitu béhem let 1984 az 2004.

V prispévku Ill jsem se spolupracovniky pocitala s hnizdy vzniklymi v letech 1875-
2004. Data jsem ziskala z historickych hnizdnich karet, kdy pro kazdé hnizdo na uzemi Ceské
republiky existuje hnizdni karta s velkym mnozZstvim informaci. Vzhledem k objemu dat jsme
v této praci pouZili 50 okres(i z celkovych 76 okresti v CR (Obrazek 1). Dalsich 5 okres
(Hlavni mésto Praha, Praha zdpad, Praha vychod, Jablonec nad Nisou, Most) je trvale bez
Capich hnizd. Analyzovali jsme zmény v nadmotrské vySce hnizd ¢apa béhem obdobi 1875-
2005 (odhad zaloZeni hnizd) pfipadné 1907-2005 (presny rok zaloZeni hnizd) vlivem klimatu
(prmérna tfimésicni teplota v dobé priletu ¢apl — bfezen, duben, kvéten), managementu
zemédélstvi (proporce orné pldy, travnatych ploch, lesa, vodnich ploch a zastavénych
oblasti) a typu hnizda (pfirodni hnizdo, umélé=hnizdni podlozka). Environmentdalni data
k teplotdm jsme ziskali na strankach Ceského hydrometeorologického Ustavu (www.chmi.cz).
Data jsou dostupnad od roku 1961 az do soucasnosti. Informace ke zméndm v nakladani
s plidou (Udaje o mnozZstvi orné pldy, lest, vodnich plochach, travniho porostu atd.) jsme
ziskali z Ceského Uradu zemémétického a katastralniho (www.cuzk.cz). Informace o ptdnim
fondu nebyla zpracovana konzistentné, proto jsme vyuZili 22 zprav mezi lety 1966-2005.

Ve vsech ptispévcich jsme ke statistickym analyzam pouzili program JMP 11. Vysledky
uvadim jako primeér + SD.
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Obrazek 1: Studovana oblast — Sedé okresy jsou zahrnuté do Prispévku Il
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V prispévku IV jsem se spolu s kolegy vénovala pohlavnim rozdiliim u ¢apa pfi Cisténi
pefi béhem hnizdéni. Data jsme sbirali od bfezna do kvétna 2011 na hnizdech v okoli mésta
Leszna v Polsku. Kazdé z 25 hnizd jsme sledovali 2 hodiny, v pribéhu inkubace je na hnizdé
vidy alespon jeden ¢ap. Pozorovani jsme neprovadéli v silném vétru nebo desti. BEhem
kazdého pozorovani jsme zapisovali, kolik ¢asu travi ¢ap na hnizdé a kolik travi ¢isténim =
,preeningem” (Obrazek 2). Capi véak b&hem pozorovani hnizdo opustili, v té&chto ptipadech
jsme spocitali procentualni podil ¢isténi se béhem c¢asu straveného na hnizdé. Pfi pobytu
mimo hnizdo se ¢api vénuji hledani potravy, komfortnimu chovani se vénuji vyhradné na
hnizdé nebo jeho okoli. Ke statistickym analyzam jsme pouZili program IBM SPSS Statistics 20
pro Windows. Vysledky jsme uvadéli jako prmér £ SD.

Obrazek 2: Cép pfi ¢idténi (self-preening)
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Vysledky a diskuze
Prispévek I

Na Uzemi Ceské republiky se v letech 1984-2004 a 2014 vyskytovalo primérné 1 081 + 149
hnizd (rozpéti 911 az 1391). Na rozdil od sousedniho Polska, kde bylo v roce 2004 celkové
52 500 obsazenych hnizd (Thomsen 2013), patfi ¢api v Ceské republice spise k mensim az
stfrednim populacim. NaSe populaci ¢apu lze pocetné srovnat se Spanélskou pfripadné
slovenskou populaci (Thomsen 2013). Celkové byla vétsina ¢eskych obsazenych hnizd (78 %)
uspésnych (vyvedeno alespon jedno mladé) a 22 % z celkového poctu obsazenych hnizd je
neuspésnych (bez vyvedenych mladat). V Bélorusku to vSak vroce 2004 byla pouhd 4 %
neuspésnych hnizd (Thomsen 2013).

Zjistili jsme, Ze v roce 2014 byl pocet aktivnich hnizd mirné nizsi (pokles o 2,7%) nez
vroce 2004, coz naznacuje spiSe pocetni stabilizaci populace. To znamena, Ze béhem let
1984-2004 a roku 2014 na hnizdech obsazenych parem bylo priimérné 2,06 + 0,31 mladat.
Vyssi vysledky zaznamenali v ¢asti Francie, kde ¢api vyvedli 3,20 + 1,10 mladych (Barbraud et
al. 1999) a podobné jako u nas popisuji ve Slovinsku s 2,02 £ 1,35 mladymi na hnizdo (Denac
2010). Vliv na tuto proménnou ma i pocasi a uhrn srazek, ktery v nékterych letech naprosto
fatalné ovlivnil vysledky hnizdéni. V roce 1997 uhynulo 25 % mladych ¢apu vlivem studeného
pocasi a nebyvale vysokého mnozstvi srazek — normalni stav 60—-90 mm versus v roce 1997
povodnovy stav 350-400 mm béhem mésice Cervence (Rejman 1998). Negativni vliv na
inkubaci a horsi prezivani mladat zplsobené povétrnostnimi podminkami potvrzuje i Kosicki
(2012).

Zjistili jsme, Ze pocet vyvedenych mladat rostl v obdobi 1984-2004, béhem tohoto
obdobi bylo kazdy rok vyvedeno prlimérné o 25 mladych ¢apl vice nez v roce predeslém. To
by odpovidalo globdlnim trenddm v populaci, kterd mezi lety 1994-2005 vzrostla o vice nez
40 % (Thomsen 2013). Tyto trendy vSak nejsou geograficky shodné — populace byla stabilni
v Turecku 2004-2007 (Gocek et al. 2010) a v Polsku v letech 1973-2003 (Tryjanowski et al.
2005b), oproti tomu ve Slovinsku 1999-2001 (Denac 2010), na Slovensku, v Rakousku a
Madarsku v letech 1984-1995 lehce rostla (Thomsen 2013). Zatimco ve Francii v letech
1978-1996 rostla strmé (Barbraud et al. 1999) a tento prudky rlist zaznamenal i Rejman &
Lacina (2002) v Ceské republice v obdobi 1981-2000.

Po analyzach v tomto prispévku jsem nasSi populaci zaradila spiSe mezi stabilni
populace, vyZadujici kontinudlni, nikoliv dekddovy, monitoring. Navic diky modernim
technologiim se zajem verejnosti o tento druh mlze vyuzit nejen k monitoringu a ochrané,
ale i k popularizaci komplexnéjsich ekologickych a biologickych problému (Dolata 2006).
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Prispévek Il

V roce 2014 CSO pomoci webového rozhrani monitorovala celkem 1231 hnizdnich pfileZitosti
(1087 hnizd a 144 prazdnych hnizdnich podlozek), pro tyto hnizda bylo zaznamenano 5 350
pozorovani. Polty pozorovani byli nerovhomérné a vypovidaji tedy jen o nestejnomérné
aktivité lokalnich pozorovatel(. Ve srovnani s polskou strankou www.bociany.ec.pl, ktera se
vénovala pouze jednomu hnizdu a spolupracovalo na ni pfiblizné 70 obc¢an( (Dolata 2006),
ma aplikace Capi hnizda (http://cap.birdlife.cz/) pf¥iblizné 500 spolupracovniku. Ti se viak
vénuji véem hnizddm na Gzemi CR. Zafazenim daldich atraktivnich funkci jako je on-line
kamera (Dolata 2006), by pravdépodobné doslo ke zvySeni efektivity sbéru dat. Sbirani dat
metodou obcanské védy (citizen science) ¢asto vede k ziskani detailnéjsich dat (Sullivan et al.
2014). Vytvorenim tymu expertl s riznym zamérenim mohou byt vyvozené zavéry velmi
Siroce aplikovatelné (Sullivan et al. 2014). Navic zapojenim verejnosti do téchto projektd se
zvysSuje povédomi a zajem o problematiku (Sullivan et al. 2014).

Pocet hnizd v poslednich deseti letech na km? se na naem Gzemi pohybuje od 1,03
(2004) do 1,00 (2014) hnizd, i kdyz pocet obsazenych hnizd v obdobi 1984-2004 linearné
rostl. V Evropé se hustota ¢apich hnizd v roce 2004 pohybovala od 4,30 (Rumunsko) do 16,80
(Polsko) hnizd na 100 km? (Thomsen 2013). Nejextrémné;jii pfipad je viak Dansko se svymi 2
hnizdy v roce 2004, kde je populace velmi blizko vyhynuti (Thomsen 2013).

Distribuce hnizd byla v CR (i nizdich spravnich jednotkdch) v roce 2014 nepravideln3,
tento fenomén je béziny na vétsiné aredlu Evropy (Denac 2010, Thomsen 2013, Tryjanowski
et al. 2005b). Jako podklad hnizd dominoval vroce 2014 vysoky komin (komin stojici
samostatné nebo spojeny s budovou, vyrazné prevysujici obrys budovy), zbytek hnizd byl
umistén na nizkych kominech (vyrazné neprevysuje obrys budovy) a stfechach budov,
elektrickych sloupech a sloupech specidlné pro ¢apy, nejméné hnizd bylo na stromech. Jesté
vroce 2000 ¢&api preferovali mimo kominy také stromy (Rejman & Lacina 2002). Ubytek
stromovych hnizd zaznamenali kolegové i v Polsku, kde zaroven pfibyva hnizd na elektrickych
sloupech (Rubacha & Jerzak 2006, Kuzniak 2006).

Priamérny pocet mladat na Uspésné hnizdo nevykazoval statisticky trend béhem
obdobi 1984-2004, stejné jako hnizdni Uspésnost pro toto obdobi. Tyto vysledky opét
podporuje Thomsen (2013), kdyz fadi naSi populaci k populacim s malym nebo Zadnym
populaénim rlstem. Vzhledem k nizsi hustoté cCapi populace a stagnujicimu popula¢nimu
rastu, by bylo Zadouci populaci vénovat zvySenou pozornost, nebo alespon vénovat
pozornost jevim, které mohou populaci ohroZzovat (Kaluga 2006).

Prispévek Il

Analyzami nadmorské vysky hnizd capa bilého jsem zjistila, Ze nadmorska vyska hnizd
zakladanych v letech 1875-2005 (vSechna data) respektive 1907—2005 (presny rok zalozeni
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hnizda) prekvapivé klesa. Pfi zahrnuti prlimérné teploty pro tfi mésice v dobé priletu a typu
pad, jsme zjistili, Ze se zvySujicimi se priimérnymi teplotami, klesd nadmofrskda vyska hnizd.
Klesajici podil orné pldy, vodnich a zastavénych ploch zplsobuje pokles nadmorské vysky
hnizd. Naopak se zvySujicim se podilem travy a lesa stoupa i nadmorskda vyska hnizd.
Abychom neméli korelované proménné tykajici se pldy, pouZila jsem v této analyze PCA
komponentu, kterd korelace odstranila. Pokles v nadmofské vysce je patrny pouze u
pfirozenych hnizd, ne u hnizdnich podlozek, coZ naznacuje, Ze k poklesu nedochazi
dlsledkem rozestavovani hnizdnich podlozek.

Posuny v nadmorské vysce popsal Tryjanowski et al. (2005), v Polsku vSak nadmorska
vySka capich hnizd stoupala. Autofi nepouzili tolik padnich charakteristik jako v mém
pfispévku a navic béhem studovaného obdobi dochazelo v Polsku k postupnému obnovovani
a navySovani poctu podmacenych luk. Takto potravné vyznamny biotop v okoli ¢apiho hnizda
muzZe mit vliv na vytvoreni hnizda v bezprostfednim kolem nebo az 15 km v okoli (Olsson &
Bolin 2014).

Teplota tedy ovliviiuje nejen zahnizdéni v urcité nadmofské vysce, ale i hnizdéni,
inkubaci vajec a nasledné prezivani mladat (Tobolka et al. 2015, Kosicki 2012). Navic jak piSe
Tryjanowski et al. (2005) teploty ovliviuji i populaéni velikost.

Prispévek IV

Zjistili jsme, Ze samice travi na hnizdé vic ¢asu nez samci. AvSak samci (30,1 + 24,8 % z ¢asu
strdveného na hnizdé) se signifikantné vice vénuji ¢isténi nez samice (16,2 + 15,1 % z ¢asu
straveného na hnizdé). Cas straveni ¢iténim byl u samic positivné korelovan s pfitomnosti
samce na hnizdé. Neprokdazali jsme vSak Zzadny vztah mezi ¢asem stravenym ¢isténim ani u
samce ani u samice a tfemi sousedicimi hnizdy. | pfes blizkost pfipadnych konkurentl (napf.
v koloniich) nejsou capi pravdépodobné timto faktem ovlivnéni. Intenzita samiciho cisténi
podporuje hypotézu ,atraktivniho ¢isténi” (Griggio et al. 2010) avSak pouze je-li na hnizdé
pfitomen i samec. Samice nékterych druhd dovedou posoudit kvalitu a Cistotu pefi u samca
(Zampiga et al. 2004). Opeteni je u ptaku také dalezitym znakem sexualni selekce (Zampiga
et al. 2004), proto neni prekvapivé, Zze samci ¢apl vénuiji CiSténi a Upravé pefi vétsSi mnozstvi
Casu.
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The White Stork in the Czech Republic:
a long-term survey

Abstract

The White Stork (Ciconia ciconia) is one of the most recognizable birds. Here, we provide an overview
of White Stork population growth within the Czech Republic over a twenty-one year period (1984 to
2004) as well as population data from 2014. The Czech White Stork population grew between 1984
and 1995 and it is believed that the population stabilized during the next decade (1995 to 2004). Our
results show that the population increased between 1984 and 2004. In 2014, the number of active
nests was similar to 2004, although slightly lower (-2.7%). Across the entire sampling period most
nests (78%) were successful. Through a citizen science program (http://cap.birdlife.cz/) initiated by
the Czech Society for Ornithology, the data collected in 2014 for the 7% international census of the
White Stork were more detailed than in previous years. These data revealed that the breeding suc-
cess of the White Storks in the Czech Republic is similar to other stable European populations. This
chapter serves as a historical account of White Storks in the Czech Republic.

Keywords: bird population, breeding biology, Ciconia ciconia, Czech Republic, Europe, international
census, population dynamics, White Stork.

Introduction

Today, the White Stork (Ciconia ciconia) is a common species throughout its entire
range (Schulz 1999; Thomsen 2013). However, the destruction of wetlands, meadows
and other White Stork habitats in the early twentieth century resulted in a significant
reduction of the European White Stork population by the 1930s (Schulz 1999). In the
1980s, ornithologists anticipated that this species would become extinct within twenty
years (Schulz 1999). As a result, White Storks were classified as an endangered species
in the Czech Republic and protected by law since 1992. This led to a slow, but steady,
recovery of the population. Here we present a long-term survey of stork populations
in the Czech Republic.

The importance of monitoring White Stork populations has been recognized for
avery long time. In fact, by 1934 the importance of monitoring White Stork populations
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(Formanek et al. 1994). Several countries across its European range (e.g., Slovenia:
Denac 2010; Slovakia: Rejman & Stollmann 1986; Romania: Baltag et al. 2009) par-
ticipated in this original census to survey the population and establish a baseline for
long-term monitoring. Since then, stork populations have occasionally been counted
in some parts of their range (Denac 2010; Rejman & Lacina 2002; Schulz 1999; Dybbro
1972); however, regular monitoring and participation by European countries in the in-
ternational census ceased after 1944 due to the Second World War (Rejman & Stollmann
1986). By 1974, these international censuses were conducted every decade (Thomsen
2013), and served as a catalyst for increasing monitoring effort.

The Czech Republic participated in the first international monitoring program
in 1934 (Rejman & Lacina 2002). Since that time monitoring efforts have not been
consistent. After the Second World War the Czech Republic occasionally resumed its
monitoring efforts and data were collected in 1958, 1974 and from 1981-2004 (Rejman
& Stollmann 1986; Rejman & Lacina 2002). Data from Czech White Stork populations
were included in the international censuses in 1958, 1974, 1984 (Rejman & Stollmann
1986; Rejman & Lacina 2002), 1994 and 2004; however, only in 1934, 1984, 1994 and
2004 were the data complete and collected across all regions of the Czech Republic.
During 1981, a subcommittee of the Czech Society for Ornithology formed a group
which agreed to conduct annual national censuses and decadal international censuses of
White Storks in the Czech Republic (Rejman & Stollmann 1986; Rejman 1989; Ondrova
2011). As a result, since 1984 many Czech ornithologists and birdwatchers have recorded
stork abundance regularly for these international censuses (Rejman & Lacina 2002).

In this paper we review White Stork population dynamics in the Czech Republic
from 1984-2004 and in 2014, which includes four international censuses (1984, 1994,
2004, and 2014) and eighteen years of national monitoring. Unfortunately, from 2005
to 2013 only partial regional information is available because during this period fund-
ing and human resources were focused on other species and the Czech White Stork
population was considered stable from 1995 to 2004 (Thomsen 2013). Therefore, data
on White Stork populations in the Czech Republic from 2005 to 2013 have never been
published and will not be summarized here. Summaries of the White Stork population
in the Czech Republic have only been published for the period 0of 1984 to 2000 (Lacina
& Rejman 2002). Therefore, here we compile historical and present Czech sources, and
present long-term population trends over an extended time period, thus making this
information accessible to an international audience. These data document changes in
White Stork abundance so that the potential biological and political factors influencing
abundance changes can be more thoroughly understood.
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Methods

The Czech Republic has a temperate continental climate, and the mean annual tem-
perature varies from 0.2°C to 9°C (Tousek et al. 2005). The topography varies from the
highest point (Snézka Mountain) at 1,602 meters above sea level to the lowest point
(Hrensko) which is 115 meters above sea level. Most of the country (67%) is below
500 meters above sea level, while 32% of its area is situated from 500-1,000 meters above
sea level. The remaining 1% of the country lies 1,000 meters above sea level (Rehotova
2010). Much of the lowlands have suffered from intensive agricultural activities, and
therefore the majority of forests (~33% of the Czech Republic) are currently found
at higher altitudes (Tousek et al. 2005). The political boundaries within the Czech
Republic divide the country into 14 regions, which correspond to monitoring units
in this study.

Monitoring protocol and history

Censuses of the White Stork population were conducted over the entire Czech Republic
regularly from 1984 to 2004 (Rejman & Lacina 2002). Data used in the present study
were from (1) published international and national census reports (Rejman 1988, 1989,
1991, 1992, 1993, 1994, 1996, 1997, 1998, 1999, 1999b, 2000, 2001, 2003, 2004, 2005),
(2) a published article with errata (Lacina & Rejman 2002), (3) a website reporting the
2014 international census (http://cap.birdlife.cz/), which was created and has been oper-
ated by the Czech Society for Ornithology since the 7" International census and (4) data
on three natural stork colonies made available by the Czech Society for Ornithology.
Natural stork colonies exist in a few European countries (Tryjanowski et al. 2005a) and
these Czech colonies are unique because the nests are found entirely in trees. All data
are from White Stork nests constructed within trees, on man-made platforms, or on
top of man-made structures.

During annual monitoring efforts local observers collected detailed information
about each nest. Local observers cooperated with regional coordinators, who managed
an independent census within each region. Then the regional coordinator compiled
this information and sent these data to the national coordinator, who created a stand-
ardized nest record card for each nest. These nest record cards included descriptive
information about each nest and nesting observations. On the basis of the nest record
cards the national coordinator then published annual national reports (see above).
These reports summarized observations concerning stork breeding within the Czech
Republic: the number of all nests that included at least one observation of at least one
adult stork within the long-term dataset (H), the number of breeding pairs on active
nests (HPa; Rejman 1996; Baltag et al. 2009; Denac 2010; Thomsen 2013), the number
of pairs that successfully fledged at least one young (HPm), the number of pairs that
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did not successfully fledge any young (HPo), the number of empty nests (HO) and
total numbers of young storks (JZG).

Statistical analyses

We used linear regression to examine how the Czech White Stork population has
changed over time. To determine if White Stork populations had stabilized as pre-
viously thought (Thomsen 2013), or if their populations were still recovering we fit
a linear regression and a quadratic polynomial regression. We inspected the normality
of model residuals using Shapiro-Wilks tests. The residuals from the linear regres-
sion were normal (P = 0.15), but the residuals of the polynomial regression were not
(P =0.02). However, both sets of residuals appeared normal by visual inspection. If the
population had recovered and then stabilized by the mid-1990s, a polynomial regres-
sion would explain White Stork population growth in the Czech Republic. For these
regression analyses we included only the period from 1984-2004, because these data
were continuous (i.e. yearly records) and the data collected in 2014 were not collected
with the same method. All data are presented as mean + SD and all analyses were
conducted with JMP 11.

Results

There were 1,081 £ 149 (range 911 to 1391) White Stork nests (H) in the Czech Republic
during the monitoring period (1984-2004 and 2014). The number of active nests (HPa)
was on average 754 + 108 nests each year (range 594 to 931). Most (78%) of the White
Stork nests were active and successfully fledged young (HPm) at the end of breeding
season (Fig. 1). The counts of nests per year (587 + 104) with fledged offspring (HPm)
varied from 363 nests in 1997 to 745 nests in 2000, while the counts for occupied nests
without young (HPo; 166 * 60 nests) varied from 95 in both 1989 and 1993 to 384 in
1997 (Fig. 1). Observers also recorded 181 + 41 empty nests per year (HO), which varied
from 114 to 264 nests (Fig. 1).

Within this monitoring period 34,195 young storks fledged with a yearly average
of 1554 + 312 juveniles. The highest fecundity (JZG) was recorded in 1994 when 2,116
juveniles fledged, while the lowest fecundity was in 1997 when 795 fledged (Fig. 2).
Opver the previous twenty-one year long-term monitoring period the stork population
increased linearly (Table 1). The quadratic regression was non-significant (Table 1).

A total of 792 occupied nests were counted in 2014, which produced 1,579 fledged
young (JZG). Of these nests only a small proportion (4.5%) were found in colonies,
which are still active in the South Moravian region. These colonies had 17 success-
ful nests (HPm), from a total of 36 occupied nests (HPa), and these nests produced
66 young storks (JZG) in 2014.
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Figure 2. Counts of White Stork fledglings from 1984-2004 and in the year 2014 in the Czech Republic
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Figure 3. Distribution of active (i.e., occupied by a breeding pair; HPa) nests in 2014 (created by Zdenék Vermouzek)

Table 1. Trends in White Stork population from 1984-2004. Generalized linear models predicting the number of young
storks (JZG) over time. We show parameter estimates, their standard errors (SE), a t-score and parameter significance for
linear and quadratic models

Model
Parameter Estimate SE t P

Linear fit (R?=0.23,N =21,P = 0.026)
(Intercept) ~ -49464.77 21132.41 -2.34 0.03

Year 25.59 10.60 2.41 0.03
Polynomial fit (R? = 0.26, N = 21,P = 0.07)

(Intercept)  -49407.51 21347.14 -2.31 0.03

Year 25.59 10.71 2.39 0.03

Year? -1.56 1.93 0.79 0.44

Discussion

The global White Stork population has increased by more than 40% between 1994
and 2005 (Thomsen 2013); however, these population trends vary considerably by
geography. White Stork populations were stable in Turkey between 2004 and 2007
(Gocek et al. 2010) and in Poland between 1973 and 2003 (Tryjanowski et al. 2005b).
By contrast, populations increased slightly in Slovenia between 1999 and 2010 (Denac
2010), and in Slovakia, Austria, Hungary and Lithuania between 1984 and 1995 (Schulz
1999). The White Stork population increased greatly in France between 1978 and 1996
(Barbraud et al. 1999) and this pattern of growth was also found in the Czech White



The White Stork in the Czech Republic: a long-term survey

Stork population where the number of nests increased rapidly between 1981 and 2000
(Rejman & Lacina 2002). Schulz (1999) described the Czech population as rising by
about 22% from 1984 to 1995. We also found that between 1984 and 2004 the popula-
tion was increasing, with 25 more White Storks born each year (Fig. 2). After the 6%
International White Stork census in 2004, Thomsen (2013) considered the population
stable. Now the White Stork population is re-classified as a species of Least Concern
by the International Union for Conservation of Nature (Leary et al. 2008).

During the period from 1984 to 2004 and in 2014 there were 587 + 104 nests per
year that were occupied by pairs with young, and generally White Stork pairs raised
2.06 + 0.31 juveniles. Similar analyses exist for Slovenia (1999-2010), where breeding
success was 2.02 + 1.35 young per pair (Denac 2010), and in part of France where pairs
generally fledged 3.2 + 1.1 young (Barbraud et al. 1999). We found that in the Czech
Republic only 22% of White Stork nesting attempts were unsuccessful. However, it
must be noted that in 1997 (Fig. 2) the national level of precipitation was 350-400 mm
compared to the usual 60-90 mm (Rejman 1998) and 25% of the young storks died
due to cold weather, frequent rainfall and flooding. Weather conditions are known to
influence the survival of White Stork eggs and nestlings, with the greatest risk occur-
ring during incubation and the first few days of a nestling’s life (Kosicki 2012). In this
case, the weather conditions in 1997 negatively impacted young storks.

Over recent years White Stork monitoring has been revolutionized by the integration
of technology and citizen science. In 2014, a website interface (http://cap.birdlife.cz/)
for White Stork breeding observations was created. This has allowed citizens and sci-
entists to record more detailed information about storks and have greater access to this
information. We expect that this method of sampling will continue in the future and
will continue to improve our understanding of White Stork biology as well as improve
our ability to monitor wild populations. Similar technological advances have been
actively used in recent years. For example, through a popular website (http://www.
bociany.ec.pl/) that broadcasts live video of a single Polish White Stork nest throughout
the entire nesting period (Dolata 2006), this species can even be observed from the
comfort of home. This website was extremely popular, with the first broadcast in 2006
reaching more than 660,000 viewers from 84 countries (Dolata 2006). Although the
fate of the White Storks breeding in the Czech Republic was quite uncertain during
the first half of the 20" century, long-term population trends suggest that this popula-
tion may be stabilizing. However, while stable population sizes are a very good sign,
this does not necessarily suggest that the population is ecologically stable or resilient
to other short or long-term perturbations of their environment. We suspect that the
recent monitoring techniques and continued research interest in this species will enable
us to address these critical biological questions and help reveal the fate of the White
Stork in the Czech Republic.
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Results of the 7™ International White Stork
(Ciconia ciconia) census in the Czech Republic
in 2014 - long term trends in abundance, nest
placement and reproductive success
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2 Agentura ochrany ptirody a krajiny CR, Kaplanova 1, CZ-148 00 Praha 11 - Chodov

3 Ceskd spolec¢nost ornitologickd, Na Bélidle 34, CZ-150 00 Praha-Smichov

4Hornickd 978, Nové Mésto na Morave, CZ-592 31

5 Zdkladni organizace Ceského svazu ochranct piirody a Stanice ekologické vychovy Ciconia,
Machova 1309, CZ-413 01 Roudnice nad Labem

¢ Regionalni muzeum Mikulov, Zamek 22/1, CZ-692 01 Mikulov

7 Dobrovolny ekologicky spolek - ochrana ptactva, Zabélskd 75, CZ-312 00 Plzen

8 Slezska ornitologickd spolec¢nost, Ostravské muzeum, Lechowiczova, CZ-702 00 Ostrava

9 Rybnicka 22, CZ-634 02 Brno

10 Ekologicky institut Veronica, Zakladni organizace Ceského svazu ochrancu piirody Veronica,
Panska 9, CZ-602 00 Brno
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12 Ceskd Cermnd 172, CZ-549 21

13 Sasov 5371, CZ-586 01 Jihlava
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Cép bily (Ciconia ciconia) je v mezindrodnim méfitku monitorovin od roku 1934. Sedmé
mezindrodn{ s¢itdn{ ¢dpa bilého v roce 2014 probéhlo v CR poprvé jako projekt obcanské
veédy za Ucasti siroké vefejnosti s pomoci webové databaze www.cap.birdlife.cz. V této praci
srovnavame vysledky aktudlniho scitani s historickymi daty (1984-2004). V roce 2014 bylo evi-
dovano 792 obsazenych hnizd (1,00 hnizd na 100 km?). Pii pfedchozim s¢itini v roce 2004 bylo
evidovano 814 obsazenych hnizd (1,03 hnizd na 100 km?) a do té doby (1984-2004) pocet obsa-
zenych hnizd dlouhodobé rostl. Dominantnim (49 % piipad() podkladem hnizda v roce 2014
byl vysoky komin. Oproti minulosti ubylo hnizd na stromech a pfibylo hnizd na elektrickych
sloupech. Celkem 626 para (79,0 %) hnizdilo v roce 2014 tspésné a vyvedlo 1 580 mladat, coz
je pramérné 2,52 mladat na uspésné hnizdo. V roce 2004 ¢inila hnizdni Gspésnost 83,8 % a bylo
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vyvedeno 1 741 mladat, coz je pramérné 2,55 mladat na Gspésné hnizdo. Béhem let 1984-2004
bylo stabilné vyvadéno v praméru 2,65 mladat na uspésné hnizdo. V praci popisujeme také
rozdily v pocetnosti a reprodukéni tspésnosti ¢dpa bilého mezi kraji a okresy CR.

White Stork (Ciconia ciconia) population has been monitored at the international scale since
1934. The seventh international census of the White Stork in 2014 was for the first time in the
Czech Republic organized as a citizen science project, while a web site www.cap.birdlife.cz was
used for data collation. In this paper, we summarize the results of this census and we compare it
with historical data collected in the period 1984-2004. In 2014, we recorded 792 occupied nests
(1.00 nests per 100 km?). In 2004, were recorded 814 occupied nests (1.03 nests per 100 km?).
Over the period 1984-2004 the number of occupied nests steadily increased. Storks nested
mostly (49% of cases) on high chimneys in 2014. Compared to historical data, the proportion
of nests on trees decreased and the proportion of nests on electric poles increased. In 2014, 626
nesting pairs bred successfully (79.0%) and fledged in total 1580 young, which means 2.52
Sfledged young per successful nest. In 2004, the nest success reached 83.8 % and 1 741 young
were fledged, which means 2.55 young per successful nest. Over the period 1984-2004, the
Storks fledged on average 2.65 young per successful nest without apparent statistical trend. In
this paper, we also describe the differences in abundance and nesting success across regions

and districts of the Czech Republic.

Keywords: breeding success, citizen science, nest placement, population, productivity

UVOD

Cap bily (Ciconia ciconia) je rozsifen
v Evropé, severni Africe a Asii (Thomsen
2013). Od tricdtych let 20. stoleti se aredl
¢apa bilého zmensoval a klesala i celkova
pocetnost tohoto druhu. Kvuli intenzifi-
kaci zemédélstvi a niceni vhodného pro-
stfedi potom pokracoval pokles pocet-
nosti i po roce 1950 (Schulz 1999). V ob-
dobi 1984-1994 vsak celkovd velikost
populace vzrostla o 20 % (Schulz 1999)
a nasledné v obdobi 1994-2004 o vice
nez 40 % (Thomsen 2013). Populace
v CR tento trend kopirovala a v obdobi
1958-1994 vzrostla 0 82 % (ze 469 na 853
hnizd; Rejman & Stollmann 1986, Rejman
1994), pticemz v obdobi 1994-2004 se
,stabilizovala® na poc¢tu 747 (1997) az
931 (2000) part (Rejman 1998, 2000,
Thomsen 2013).

Cap bily je dlouhodobé monitorova-
nym druhem. Prvni mezindrodni s¢itdni
¢apu bilych probéhlo jiz v roce 1934
(Schulz 1999, Rejman & Lacina 2002,
Denac 2010, Thomsen 2013). I kdyz se
s¢itdni uskute¢nilo jen v casti aredlu,
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byla tak zalozena tradice mezindrod-
niho monitoringu ¢apa bilého (Schulz
1999). Dalsi mezindrodni sc¢itdni pro-
béhla v letech 1958 a 1974, kdy byl
stanoven desetilety interval mezi sci-
tanimi (Schulz 1999, Thomsen 2013).
Nasledujici mezindrodni scitani tuto
zasadu dodrzovala a probéhla v letech
1984, 1994, 2004 a 2014 (Schulz 1999,
Thomsen 2013). Ceska republika se za-
pojila uz do prvniho mezindarodniho
s¢itdni, nasledné ve vile¢ném roce 1944
ale neprob¢hlo s¢itdni vabec a v letech
1958 a 1974 byla pokryta pouze cdst
naseho uzemi (Rejman & Stollmann
1986). Od nasledujiciho mezindarodniho
s¢itani v roce 1984 byla Ceskd republika
jiz vzdy plné pokrytd (Rejman 1994,
2005).

V roce 1981 vznikla pii Ceské spolec-
nosti ornitologické Pracovni skupina pro
vyzkum, ochranu a evidenci ¢dpa bilého
v Ceské republice (Rejman & Stollmann
1986, Ondrova 2011). Vedoucim skupiny
byl Bohumil Rejman, ktery vedl centrdlni
kartotéku hnizd, kterou ve spoluprici
s krajskymi a okresnimi koordindtory



a mistnimi pozorovateli aktualizoval.
V jednotlivych letech byla shromdzdéna
detailni data o prubéhu hnizdéni. Diky
tomuto Usili jsou k dispozici kazdoroc¢-
ni udaje o hnizdech v archivovanych
hnizdnich kartich a publikované rocen-
ky o stavu populace ¢apa bilého za ob-
dobi 1984 az 2004 (Rejman 1988, 1989,
1991, 1992, 1993, 1994, 1996, 1997, 1998,
1999a,b, 2000, 2001, 2003, 2004, 2005).
Na tuto uspésnou kapitolu sledovani
¢apu bilych v CR se po roce 2004, kdy
B. Rejman s vedenim skupiny skoncil,
bohuzel nepodafilo navdzat a pravidel-
né sledovani probihalo jen v nékterych
regionech diky vytrvalym mistnim koor-
dinatorim (S. Beneda, J. Lissek a dalsi),
z nichz néktefi dil¢i vysledky pravidelné
uverejiiovali (napf. Chvapil 2011, J. Vrana
in Cdpi vychodnich Cech 2015). Tradici
se podafilo obnovit v roce 2014, kdy byli
¢ap bily a ¢ap Cerny (Ciconia nigra) vy-
hlaseni ,Ptakem roku“ Ceské spole¢nosti
ornitologické (Formanek et al. 1994).
Pomoci této kampané a webové stran-
ky www.cap.birdlife.cz (CSO 2015a) se
podatilo zaktivizovat nejen ¢leny CSO,
ale i dalsi zajemce o pozorovani pfirody
a shromazdit tak mnozstvi dat (aktivita
¢apu na hnizdé a okoli, presné souiadni-
ce hnizd, aktudlni fotografie z priibéhu
hnizdni sezény atp.).

V tomto ¢lanku piedkladame vysled-
ky z mezindrodniho scitani ¢apt bi-
lych v roce 2014 v Ceské republice
a porovnavame je s historickymi daty
ze s¢itani v letech 1984-2004, pficemz
hodnotime vyvoj pocetnosti, zastoupe-
ni typu podkladu hnizda a reprodukéni
Uspésnosti populace na tzemi Ceské re-
publiky. Se zvlastnim zfetelem uvadime
i vysledky z lesnich stromovych kolonii.

METODIKA

Pro s¢itani ¢apu bilych byla v roce 2014
poprvé vyuzita koncepce obcanské
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vedy (citizen science). V tomto pfipa-
dé to znamenalo sbér pozorovani na
jednotlivych ¢apich hnizdech prostied-
nictvim databdze bézici na platformé
Faunistické databdze CSO (CSO 2015a,
b). Tato aplikace byla vyvinuta specidl-
né pro scitaci rok 2014 a naplnéna dosa-
vadnimi poznatky o umisténi znidmych
hnizd na celém tzemi Ceské republiky.
Pro kazdé hnizdo tak vznikla elektro-
nickd hnizdni karta. Dobrovolnici za-
znamendvali udaje o pfiletech a odle-
tech ¢apu, poctu mladat, chovani ¢apu
a rlzné zajimavosti. Cdst regionalnich
koordindtort shromazdovala i v roce
2014 vysledky tradi¢nim zptsobem
(osobni kontroly, zpravy mistnich zpra-
vodaju a dalsich osob, obecnich uradt
a firem o jednotlivych hnizdech). Ve
vychodnich Cechach (Krilovéhradecky
a Pardubicky kraj) byla data ziskavdna
a prubézné komunikovana se zpravoda-
ji prostfednictvim samostatné webové
stranky (Capi vychodnich Cech 2015).
Diky regiondlnim koordindtoriim jsou
ve vysledné databazi (ve spravé CSO)
zafazena i hnizda, pro kterd na webové
strance existovaly jen c¢dstecné, pfip.
zadné udaje. Pro ucely tohoto ¢ldn-
ku jsme zpracovali data shromdzdéna
k 27. 2. 2015 a fotografie potizené k datu
31. 8. 2014. Pozorovani ziskand pomo-
ci webové stranky jsme doplnili a upra-
vili s pomoci regiondlnich koordinato-
rua. ,Pozorovani“ je jeden zaznam capu
na hnizdé zadany do webové databdze.
Vysledky (viz nize) prezentujeme sou-
hrnné pro celou CR a ddle pak podle
administrativniho rozdéleni do jednot-
livych kraji. Vzhledem ke zméné kraj-
ského usporadani v roce 2000 uvadime
i hnizdni vysledky pro jednotlivé okre-
sy, které zustaly zachoviany v nezméné-
né podobé. Pii vypoctech na jednotku
plochy jsme pouzili pro rozlohy okresu
a kraji udaje Ceského statistického ura-
du (2014) k datu 31. 12. 2014.
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Pro vyhodnoceni pocetnosti a hnizd-
ni biologie ¢apa bilého byla pouzita
tradi¢ni mezinarodni klasifikace sledo-
vanych proménnych (pfiloha 1; Schiiz
1952, Rejman 2005), kterd je pouzivdana
jiz od roku 1934 (Rejman & Stollmann
1986, Schulz 1999, Thomsen 2013).

Na uzemi CR byly monitoroviany
vSechny hnizdni pfilezitosti, tj. vSech-
na existujici hnizda (hnizdo s hnizdnim
materidlem) i prazdné hnizdni podlozky
(bez hnizdniho materialu). Hnizdnich
podlozek je na nasem uzemi evidoviano
144, ale redlny pocet existujicich pod-
lozek je jist¢ vyssi a presny udaj pro
rok 2014 neni zndm. Téchto 144 hnizd-
nich podlozek neni zapocitivino do
redlnych hnizd. Prezentujeme pocty
neobsazenych, obsazenych, Gspésnych
(z hnizda byla vyvedena mladata) a neu-
spesnych (par nevyvedl mlddata) hnizd,
hnizda obsazena pouze jednim ptikem
a hnizda kratkodob¢ navstivend 1-2 pta-
ky. U nékterych hnizd nemame zadné
zpravy, nebo jde o obsazend hnizda,
u kterych ale nejsou dostupné vysledky
hnizdéni (4j. zda bylo hnizdo dspésné
¢i neudspesné). Pocet obsazenych hnizd
vyjadiujeme jak v absolutni podobé¢, tak
i po prepoctu na plochu 100 km?a to pro
celou CR, kraje a okresy. Zvlastni pozor-
nost vénujeme zhodnoceni pocetnosti
a distribuce hnizd v lesnich stromovych
koloniich, které jsou na naSem uzemi
spise ojedinélé.

U 339 obsazenych hnizd jsme na
zakladé fotografii shromazdénych
na webové databazi hodnotili podklad
hnizda. Hnizda jsme zatadili do téchto
kategorii: vysoky komin (komin stojici
samostatné nebo spojeny s budovou, vy-
razné pievysujici obrys budovy), nizky
komin (vyrazné nepievysuje obrys bu-
dovy) nebo stiecha budovy, sloup pro
¢apy, elektricky sloup, strom ¢i jiné umis-
téni. Vzhledem k existenci historickych
hnizdnich karet jsme také mohli srov-

20

nat soucasny typ podkladu v roce 2014
s umisténim 1 048 hnizd z let 1875-2005.
Tyto udaje pochdzeji z ¢asti hnizdnich
karet, které jsou jiz v elektronické po-
dobé a mame u nich bud pfesny udaj,
nebo odhad mistnich pamétnika o zalo-
zeni hnizda (pro udaj 1875 jsou informa-
ce pravdépodobné a hnizdo je fazeno
k jednomu z nejstarsich hnizd u nas,
pro rok 2005 mdame naopak nejmladsi
informace o noveé vzniklych hnizdech).
Z vyse uvedenych 339 hnizd navic bylo
podle fotografii mozné u 298 hnizd s jis-
totou identifikovat, zda vyuZzivaji umé-
lou konstrukci cilené vyrobenou pro
podporu hnizdéni ¢apl. Tento soubor
jsme klasifikovali do nasledujicich tfid:
bez umélé konstrukce, uméla podlozka
na vrcholu jiné stavby, nebo samostatny
sloup s umélou podlozkou.

Z dostupnych dat o poctu obsaze-
nych hnizd, ispésnych hnizd a celkové-
ho poctu vyvedenych mladat (z Gspés-
nych hnizd se znimym poctem mla-
dat) vyjadiujeme hnizdni dspésnost (%
uspésnych hnizd z obsazenych) a pro-
duktivitu (pramérny pocet mladat na
Gspésné hnizdo) pro celou CR, kraje
a okresy.

Vybrané vysledky scitani z roku 2014
- pocet hnizd, rozlozeni mezi kategorie
umisténi hnizd a produktivitu porovna-
vame s historickymi daty (podrobnéji
zejména s pfedchozim mezindrodnim
s¢itanim ¢dpa bilého v roce 2004), které
jsme ziskali z ro¢enek o stavu popu-
lace ¢apa bilého v CR (Rejman 1988,
1989, 1991, 1992, 1993, 1994, 1996, 1997,
1998, 1999a,b, 2000, 2001, 2003, 2004,
2005). Linedrni regresi jsme testovali
trendy poctu obsazenych hnizd, hnizd-
ni Uspésnosti a produktivity béhem let
1984-2004. Praméry jsou uvidény + SD
(SD nebylo mozné spocitat u nékterych
sumdrné prezentovanych historickych
dat). Pro statistické vyhodnoceni jsme
pouzili program JMP SAS 11.



VYSLEDKY

Celkem bylo v roce 2014 zaznamenino
5 350 pozorovani pro 1 231 hnizdnich
prilezitosti (1 087 hnizd a 144 prazd-
nych hnizdnich podlozek). Pocet po-
zorovani na jednotlivych hnizdech byl
rozlozen velmi nerovnomérné (od 1 do
60 pozorovani) a v praméru cinil 4,3
+ 1,3 pozorovani na hnizdo. Nejvyssi
pramérny pocet pozorovani na hnizdo
byl zaznamendn v Karlovarském Kkraji
a nejnizsi v Usteckém kraji (tab. 1). Tyto
udaje vypovidaji o aktivité¢ mistnich po-
zorovatell a dislednosti vkladani udaja
do databaze.

Pocet a distribuce hnizd

V roce 2014 bylo v Ceské republice evi-
dovano 1 087 vsech existujicich hnizd
(obr. 1). Capim pdrem bylo obsazeno
792 (73 %) hnizd, coz je 1,00 obsaze-
nych hnizd na 100 km? Na 86 (tj. 8 %)
hnizdech byl po celou hnizdni sezonu
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pfitomen osamoceny ptak, pfip. bylo
hnizdo navstiveno po dobu kratsi nez
jeden mésic jednim nebo dvéma pta-
ky. Celkem 195 (18 %) hnizd zutstalo
neobsazenych po celé hnizdni obdobi.
U 14 (>1 %) hnizd chybi data Gplné nebo
jsou zavadéjici. Pfi predchozim scitani
v roce 2004 bylo evidovano 814 hnizd
obsazenych parem (1,03 obsazenych
hnizd na 100 km?), 74 hnizd obsazenych
osamocenym ptakem ¢i kriatkodobé
navstiveno jednim nebo dvéma ptaky.
Celou sezonu zustalo neobsazenych 258
hnizd a u 27 hnizd chybéla data. Pocet
obsazenych hnizd v obdobi 1984-2004
linedrné rostl (obr. 2; R*= 0,70, t, ,, = 6,68,
p < 0,0001; pocet obsazenych hnizd =
=29 591 [+ 4 543 SE] + 15,2 [+ 2,3 SE] x
rok).

Distribuce hnizd mezi kraji (n = 14 kra-
i) v roce 2014 byla nepravidelnd a pocet
existujicich hnizd se zde pohyboval od
0 do 151 s pramérem 77,6 + 48,3 hnizd na

Tab. 1. Pocet hnizdnich pfilezitosti (hnizd a prazdnych hnizdnich podlozek) a pozorovani
zapsanych piispévateli do webové databaze (CSO 20152) podle kraji v roce 2014.

Table 1. Number of nesting opportunities (nests and unused platforms for nesting) and observa-
tions submitted by contributors in particular regions to the web database (CSO 2015a) in 2014.

pocet hnizdnich

pocet pozorovani

. ) tilezitosti ocet pozorovani na hnizdo

kraj / region 20. of nesz‘i:zg ZO. qflo)bservationg no. of obse{fmtions per
opportunities nesting opportunity

Jihocesky 203 611 3,0
Jihomoravsky 134 733 5,5
Karlovarsky 15 99 6,6
Kralovehradecky 110 398 3,6
Liberecky 33 113 34
Moravskoslezsky 151 649 4,3
Olomoucky 108 654 6,1
Pardubicky 104 274 2,6
Plzensky 101 635 6,3
Stredocesky 56 243 43
Ustecky 21 51 24
Vysocina 133 560 472
Zlinsky 62 330 53
celkem / total 1231 5350 43
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kraj (ptiloha 2). Pocet obsazenych hnizd
se znamym vysledkem hnizdéni se v jed-
notlivych krajich pohyboval od 0 (Hlavni
mésto Praha) do 97 (Jihomoravsky kraj)
s prumérem 559 + 33,5 obsazenych
hnizd se znimym vysledkem na kraj.
Pocet obsazenych hnizd s neznimym

vysledkem hnizdéni byl pramérné 0,6 +
1,5 hnizd na kraj. Hustota obsazenych
hnizd se znidmym vysledkem hnizdéni
se v krajich s alespoii jednim ¢apim hniz-
dem pohybovala od 0,2 (Ustecky kraj)
do 1,7 (Moravskoslezsky kraj) hnizd na
100 km2 V jednotlivych okresech (n =76

Obr. 1. Distribuce hnizd ¢dpa bilého (Ciconia ciconia) v Ceské republice v roce 2014: plné body
- obsazena hnizda (n = 792), prazdné body - neobsazena hnizda a hnizda bez dat (n = 295).

Fig. 1. Distribution of White Stork (Ciconia ciconia) nests in the Czech Republic in 2014: filled
points — occupied nests (n = 792), empty points — unoccupied nests and nests with no data

(n=295).

pocet hnizd / number of nests
(9]
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Obr. 2. Pocet obsazenych hnizd ¢dpa bilého v Ceské republice v obdobi 1984-2014.
Fig. 2. Number of occupied nests of the White Stork in the Czech Republic during the period

1984-2014.
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okrest1) se pocet existujicich hnizd pohy-
boval od 0 do 48 s primérem 14,3 + 11,8
hnizd na okres (pfiloha 2). Poc¢et obsaze-
nych hnizd se znamym vysledkem hniz-
déni se v jednotlivych okresech pohy-
boval od 0 (okresy Beroun, Brno-meésto,
Mélnik, Litoméfice, Most, Praha-vychod,
Praha-zapad a Jablonec nad Nisou) do 36
(okres Zd4r nad Sdzavou) s primérem
10,3 + 8,8 obsazenych hnizd se znamym
vysledkem hnizdéni na okres. Pocet ob-
sazenych hnizd s neznamym vysledkem
hnizdéni byl primérné 0,1 + 0,4 hnizd
na okres. Hustota obsazenych hnizd se
znamym vysledkem hnizdéni se v jed-
notlivych okresech s alespon jednim ca-
pim hnizdem pohybovala od 0,1 (okres
Louny) do 3,4 (okres Bieclav) hnizd na
100 km?.

Podklad hnizda

Téméi polovina hnizd v Ceské repub-
lice v roce 2014 byla umisténa na vyso-
kych kominech. Zbytek byl pomérné
rovhomeérné rozdélen mezi nizké komi-
ny a stfechy budov, elektrické sloupy
a sloupy pfipravené specidlné pro hniz-
déni ¢apu a nejméné hnizd se nachdzelo
na stromech (tab. 2). Nejvice stromo-
vych hnizd bylo zaznamendno na jiz-
ni Moravé. Historicky (1875-2005) byla
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taktéz polovina hnizd umisténa na vy-
sokych kominech, podobny podil hnizd
jako v roce 2014 byl umistén na slou-
pech pfipravenych pro hnizdéni ¢apu,
nizsi podil na elektrickych sloupech,
mnohem niz$i na kominech a stfechach
budov, zato vice nez dvojndsobny po-
dil hnizd oproti roku 2014 byl umistén
na stromech (tab. 2). V roce 2014 byla
vétsina hnizd (66 %) umisténa na misté
bez umélé podlozky. Zbyvajicich 34 %
hnizd bylo umisténo na lidmi pfipra-
venych hnizdnich podlozkach. Jednalo
se o podlozky na kominech ¢i elektric-
kych sloupech, tj. na vrcholu jiné stavby
(16 %), nebo samostatné sloupy s pod-
lozkou pro ¢apy (18 %).

V lesnich stromovych koloniich
bylo v roce 2014 evidovano 40 exis-
tujicich hnizd. V povodi Moravy pod
Hodoninem (34 hnizd) bylo 32 obsaze-
nych - na lokalitich Skafiny u Mikulcic
hnizdilo 17 par, U Hrnca u Tvrdonic
2 pary a na Zameckém rybniku
u Lednice 13 part. Hnizda v povodi
Moravy nad Hodoninem (6 hnizd) na
lokalité Oskovec nebyla obsazena.

Reprodukcéni aspésnost
V roce 2014 byla na 626 (79,0 %) hniz-
dech z celkového poctu 792 obsazenych

Tab. 2. Umisténi hnizd ¢dpa bilého v roce 2014 (jen obsazend hnizda fotograficky zdokumen-
tovand v databdzi; CSO 2015a) a v obdobi 1875-2005.
Table 2. The placement of White Stork nests in 2014 (only the occupied nests with a photo in the
database; CSO 2015a) and in the period 1875-2005.

umisténi hnizda / nest placement (%1) ?Z):_fooojg) % 2r10l43 39)
nizky komin nebo stfecha budovy / low 4 14
chimney or a roof of a building

vysoky komin / high chimney 50 49
sloup pro ¢apy, podlozka / stork pylon or 16 16
platform

elektricky ¢i jiny sloup / electric or other 10 14
pylon

strom / tree 18 7

jiné / other 2 0
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hnizd vyvedena mlddata, 154 (19,4 %)
part bylo v hnizdéni netspésnych,
u 12 hnizd (1,5 %) nemame Zadné infor-
mace o vysledcich hnizdéni nebo jsou
zavadéjici. Celkové bylo v CR v roce 2014
na 626 uspésnych hnizdech vyvedeno
1 580 mlddat, coz znamend v praméru
2,52 mlddat na uspésné hnizdo. V roce
2004 bylo na 682 uspésnych hnizdech
(hnizdni Gspésnost 83,8 %) vyvedeno
1 741 mladat, coz znamena 2,55 mladat
na uspésné hnizdo. V obdobi 1984-2004
bylo v CR ro¢né vyvedeno od 795 (1997)
do 2 116 (1994) mladat ro¢né, pramérné
1554 + 313 mladat za rok. Primérny po-
Cet mladat na Gspésné hnizdo se v tom-
to obdobi pohyboval mezi 2,19 (1997)
a 3,07 (1988), coz je v pruméru 2,65
+ 0,2 mladat na uspésné hnizdo bez
patrného statistického trendu (R? = 0,06,
t,y = ~L14, p = 0,267; pocet vyvedenych
mladat na Gspésné hnizdo = 19,9 [+ 15,1
SE] - 0,01 [+ 0,01 SE] x rok; obr. 3). Zadny
trend nebyl béhem obdobi 1984-2004
patrny ani u hnizdni Gspésnosti, ktera se
pohybovala mezi 48,6 % (1997) a 87,2 %

3,5 1
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2,5 1
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1,5

no. of young per successful nest
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(1993) a pramérneé dosahovala 77,8
£7,8% (R*= 0,001, t,,, = ~0,13, p = 0,896;
hnizdni Gspésnost = 155,2 [+ 586,6 SE] -
0,04 [+ 0,29 SE] x rok; obr. 3). V lesnich
stromovych koloniich bylo v roce 2014
na 25 uspeésnych hnizdech (z 32 obsa-
zenych hnizd, tj. hnizdni Gspésnost cca
78 %) vyvedeno 69 mladat, coZ znamena
2,76 mladat na uspésné hnizdo.

Pocet uspésnych hnizd v jednotli-
vych krajich s alespon jednim uspésnym
hnizdem se v roce 2014 pohyboval od
7 (Ustecky kraj) do 84 (Jihomoravsky
kraj) s pramérem 44,7 + 27,1 aspésnych
hnizd na kraj (pfiloha 2). Celkovy po-
Cet vyvedenych mlddat v jednotlivych
krajich se pohyboval od 15 (Ustecky
kraj) do 224 (Jihomoravsky kraj) s pru-
mérem 1129 + 69,9 mladat na kraj.
Pramérny pocet vyvedenych mladat
na uspeésné hnizdo se v jednotlivych
krajich pohyboval od 2,0 (Karlovarsky
kraj) do 3,0 (Liberecky kraj) mlddat.
Pocet uspésnych hnizd v jednotlivych
okresech se pohyboval od 1 (okresy
Chomutov, Kladno, Louny, Plzeii-mésto,
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Obr. 3. Hnizdni Gspésnost (% uspeésnych hnizd z obsazenych; ¢dra) a prameérny pocet vyve-
denych mladat na aspésné hnizdo (n = 363-745 uspésnych hnizd ro¢né; sloupce) ¢dpa bilého

v Ceské republice v letech 1984-2014.

Fig. 3. Nesting success (% of successful nests from occupied nests; line) and the mean number of
Sledged young per successful nest (n = 363-745 successful nests yearly,; bars) of the White Stork

in the Czech Republic in the period 1984-2014.
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Rakovnik, Semily, Sokolov, Teplice, Usti
nad Labem) do 29 (Bfeclav) s prameé-
rem 8,2 + 7,0 uspésnych hnizd na okres
(ptiloha 2). Celkovy pocet vyvedenych
mlddat v jednotlivych okresech se po-
hyboval od 1 (okresy Louny a Usti nad
Labem) do 78 (okres Hodonin) s pri-
mérem 20,8 + 181 celkem vyvedenych
mlddat na okres. Primérny pocet vyve-
denych mladat na Gspésné hnizdo se po-
hyboval od 1,0 (Louny, Usti nad Labem)
do 4,0 (Rakovnik) mlddat na okres.

DISKUSE

Béhem roku 2014 ¢api obsadili o cca
3 % nizsi pocet hnizd nez v roce 2004,
prestoze do té doby (1984-2004) po-
Cet obsazenych hnizd rostl. Distribuce
hnizd na tzemi CR byla nepravidelnd -
Hlavni mésto Praha je trvale bez hnizd,
nejnizsi hustota obsazenych hnizd
byla zjisténa v Usteckém kraji a nej-
vyssi v Moravskoslezském kraji. V roce
2014 ubylo oproti minulosti hnizd na
stromech, pfibylo ovsem hnizd na niz-
kych kominech ¢i stfechach budov a na
elektrickych sloupech; sloupy pro ¢apy
a vysoké kominy byly obsazoviny s ob-
dobnou frekvenci jako dfive. Hnizdni
uspésnost ani pocet vyvedenych mladat
na uspesné hnizdo se dlouhodobé vy-
raznéji neménily.

Zatimco v CR se v poslednich cca
10 letech (2004-2014) pohybuje hustota
obsazenych hnizd kolem jednoho hniz-
da na 100 km? napf. v roce 2004 bylo
v Polsku zaznamenano 16,8, v Bélorusku
10,3 a v Rumunsku 4,3 obsazenych hnizd
na 100 km? (Thomsen 2013). Na velikost
narodnich populaci ma pozitivni vliv pfi-
tomnost velkych fi¢nich uadoli, podma-
¢enych uzemi a nezalesnénych otevie-
nych oblasti (Jakubiec & Guzniak 20006).
Za poslednich 200 let vsak v Zapadni
Evropé dochazelo k drastickému sni-
zeni pocetnosti ¢apa bilého (Jakubiec
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& Guzniak 20006). Pficiny poklesu po-
cetnosti jsou pfevdzné€ antropogenni:
zmensovani rozlohy vhodného prostie-
di (intenzifikace zemédélstvi, regulace
tokl, meliorace) a snizeni potravni na-
bidky (rozvoj infrastruktury a zastave-
ni volnych ploch), destrukce hnizdnich
prilezitosti (modernizace budov a od-
stranovani hnizd bez ndhrady), tmrtnost
mladat v hnizdech (napft. vlivem otrav
insekticidy ¢i v dusledku zanétu po za-
motani nohou do plastikovych provaz-
k) a umrtnost dospélcti a vyvedenych
mladat (napf. vlivem kolizi s elektric-
kymi draty; Jakubiec & Guzniak 2000).
Nejvétsi vyznam md podle Jakubce &
Guzniaka (2006) zmensovani vhodného
prostiedi a snizeni potravni nabidky.

Pfevazna cast evropské populace
v obdobi 1994-2005 rostla (Thomsen
2013). Ceskd, madarskd4 a lotysskd popu-
lace v této dob¢é pouze stagnovaly a po-
pulace v Bosné a Hercegoviné a Ddnsku
se dokonce zmensovaly (Thomsen
2013). I kdyz byl tedy pocet obsazenych
hnizd v CR v roce 2014 niz8i nez v roce
2004 (do té doby vsak dlouhodobé ros-
t]), mirny ubytek pocetnosti nasvédcuje
nejspise stdle probihajici stabilizaci po-
pulace.

Obsazenost hnizd a ndsledné hnizdni
uspésnost ovliviiuje dalsi vyznamny fak-
tor — pocasi. Chladné ¢i destivé pocasi
nebo dokonce zaplavy béhem dubna az
Cervence mély negativni vliv na obsaze-
nost hnizd a vysledek hnizdéni v letech
1995 a 1997 v CR (Rejman 1998, 1996,
Lacina & Rejman 2002). Vliv pocasi na
reprodukci ¢dpa bilého popsal i Kosicki
(2012) v Polsku, ktery zjistil negativni
vliv srazek a chladného pocasi béhem
inkubace a prvnich dni véku mladat na
prezivani vajec a mladat. Vliv pocasi na
prezivani ¢apu na zimovisti zase popsali
Barbraud et al. (1999) - mladi zimujici
jedinci méli vyssi prezivani pfi vyssich
uhrnech srdzek na zimovisti.
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Podklad hnizd se dlouhodobé méni -
do roku 2014 poklesl pocet stromovych
hnizd o vice nez polovinu. V roce 2000
hnizdili ¢api hlavné na riznych typech
komint (komin na budové 24 %, tovarni
komin 27 %), na stromech (18 %), umé-
lych podlozkich (12 %), sloupech elek-
trickych a telefonnich (9 %), stfechich
(3 %) a jinych mistech (7 %; Rejman &
Lacina 2002). Rubacha & Jerzak (20006) se
zabyvali dlouhodobym trendem v umis-
téni capich hnizd v Polsku a zjistili, Ze na
zacatku obdobi 1923-1932 byla hnizda
pouze na stromech a stfechach, zatimco
pozdéji (2000-2004) se skladba zmeé-
nila a na stromech zlstala jen Ctvrtina
hnizd, ubylo i hnizd na stfechdch, a na-
opak pfibylo hnizd na kominech a elek-
trickych sloupech. Trend ubyvajicich
stromovych hnizd popsal také Kuzniak
(2006) v Polsku: béhem tii dekad (1974,
1984, 1994) ubylo stromovych hnizd na
polovinu. Tento trend se dd pfipsat zmé-
nam v krajiné a v architektufe - zméné
krytiny stiech, ndrtstu poctu ruznych
sloupt (elektrickych, telefonnich atd.)
a opusténych vysokych komint paliren,
sklenikt a kotelen (Kuzniak 2006). Nase
stromova hnizda se nachdzi zejména
v koloniich na jizni Moravé. Pravé diky
témto unikdtnim koloniim se ¢dp bily stal
pfedmétem ochrany ve tfech zdejsich
ptacich oblastech vyhlasenych v roce
2004 (Soutok-Tvrdonicko, Bzenecka
Doubrava-Straznické Pomoravi a Palava;
AOPK CR 2016). V roce 2014 zUstavaji
stromové kolonie pouze v Ptaci oblasti
Soutok-Tvrdonicko. V roce 2010 vznik-
la stromova kolonie pobliz Mohelnice
(okres Sumperk) - cca osm part zde po-
stavilo hnizda v bfehovém porostu feky
Moravy, v zimée 2010/2011 ovsem nékolik
hnizd zaniklo pfi kdceni porostu. Po této
uddlosti zbyla jen tfi hnizda, ale v roce
2012 se zde nachazelo pét hnizd (Horal
2014). Z toho vyplyvd, ze v podobnych
podminkdch (pfirozené udolni nivy

26

a luzni lesy bez hnizdist orla moiského,
Haliaeetus albicilla, a orla kralovského,
Aquila heliaca, v bezprostiednim okoli;
Horal 2014) jsou ¢dpi schopni zalozit
novou stromovou kolonii. Pro polské ko-
lonie popisuji Tryjanowski et al. (2005)
pozitivni vliv malych farem s vétsi roz-
lohou luk a pastvin nez orné pudy na
pocet ¢apt v oblasti.

V obdobi 1984-2004 populace ¢dpa
bilého v CR diky vzristajici celkové po-
Cetnosti vyvadéla kazdy rok prumérné
o cca 25 mladat vice nez rok predchozi.
Tento c¢api ,populacni boom* probihal
v obdobi, kdy ¢api vyvadéli 2,7 mladat na
uspesné hnizdo (dlouhodoby statisticky
trend nebyl prokazan), zatimco v roce
2014 cinila produktivita 2,5 mlddat na
uspesné hnizdo, coz je hodnota mirné
nizsi, kterd presto mize mit biologicky
efekt. Rostouci populace ¢apu ve Francii
vyvadéla v letech 1978-1996 3,2 + 1,1
mldadat na hnizdo (Barbraud et al. 1999),
ve Slovinsku stabilni az mirné rostouci
populace v letech 1999-2010 2,6 + 0,9
mlddat (Denac 2010), ve Svycarsku v le-
tech 1990-1998 2 4 + 0,5 mladat (Moritzi et
al. 2001) a ve vychodnim Polsku (Daniluk
et al. 2000) rostouci populace v letech
1984-2005 2,7 + 0,86 mladat na Uspés-
né hnizdo. Nasi populaci bychom tedy
mohli zafadit mezi stfedné produktivni.
Vzhledem k nasim vysledkim muzeme
spise predpokladat trvajici stabilizaci ces-
ké populace, na rozdil od zminénych ros-
toucich Evropskych populaci (Barbraud
et al. 1999, Daniluk et al. 2006, Denac
2010). Ceska populace navic dlouhodobé
(1984-2004) nevykazovala zadny trend
v poctu vyvedenych mlddat na Gspésné
hnizdo ani v hnizdni aspésnosti.

,Capi“ data jsou dlouhodobé jednotné
sbirana. Je ovSem tfeba zachovat konti-
nuitu monitoringu a v budoucnu data
sofistikovanéji analyzovat. Testovani role
faktort jako je pocasi, zmény v hospoda-
feni, biotopu, primyslu atp., by zcela jisté



pfineslo zajimava zjisténi. Pro detailnéjsi
poznini vyvoje populace a pfipadnych
zmén v populacnich charakteristikdch
(pocetnost, natalita atp.) je ovsem nutny
kazdorocni, a nikoliv jen dekdadovy moni-
toring. Shromazdovani dat pomoci webo-
vého rozhrani se ukdzalo jako efektivni
a pfistupnéjsi vefejnosti, takze se nabizi
jeho dalsi vyuziti. Tento zpusob sbéru dat
sebou ovsem nese i potiebu zpétné kont-
roly zadavanych dat a odfiltrovani nepfes-
nych informaci. Zddouci je proto i osvéta
vefejnosti pii jejim zapojeni do terén-
nich praci, pfip. vyuziti on-line pfenost
z hnizd (Dolata 20006, Kaluga 2006, Szulc-
Guziak 2006, Haas & Schuirenbers 2008).
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SUMMARY

In this paper, we analyze the data from
the 7" International White Stork (Ciconia
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ciconia) census conducted in 2014 in the
Czech Republic. We compare it with his-
torical data from the period 1984-2004.
The internationally-held variables were
observed (see Appendix 1).

In 2014, we recorded 1231 nesting op-
portunities, including 144 unoccupied
nesting platforms. Using a web site www.
cap.birdlife.cz, 5350 observations made
by public were collected, which means
on average 4.3 + 1.3 SD observations per
nesting opportunity (Table 1).

In 2014, totally 1087 existing nests
were monitored (Fig. 1), of which 792
were occupied by a pair (1.00 occupied
nests per 100 km?). In 2004, 814 nests
were occupied by a pair (1.03 nests per
100 km?). Over the period 1984-2004
the number of occupied nests has stead-
ily increased (R° = 0.70, t,, = 0.68,
P < 0.0001; number of occupied nests
= 29591 [+ 4543 SE] + 15.2 [+ 2.28
SE] x year; Fig. 2). The distribution of
nests throughout the regions of the Czech
Republic (n = 14 regions) was irregular
(Appendix 2). Region Prague is without
nests. Nesting density in particular re-
gions ranged from 0.2 (Ustecky region)
to 1.7 (Moravskoslezsky region) occu-
pied nests with known result of nesting
per 100 km?. In particular districts of the
Czech Republic (n = 76 districls), nesting
density ranged from 0.09 (Louny dis-
trict) to 3.37 (Breclav district) occupied
nests with known result of nesting per
100 km? (Appendix 2).

White Storks in the Czech Republic
nested mostly (49% of cases) on high
chimneys in 2014. Compared to histori-
cal data, the proportion of nests on trees
decreased and the proportion of nests on
electric poles increased (‘Table 2).

In 2014, young were fledged on 626
of 792 occupied nests, meaning the nest
success 79.0 %. In 2004, young were
Sfledged on 682 of 814 occupied nests,
meaning the nest success 83.8%. In total,
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1580 young were fledged in the Czech
Republic in 2014, meaning 2.52 fledged
young per successful nest. In 2004, 1741
young were fledged, meaning 2.55
Sfledged young per successful nest.

For mean number of fledged young
per successful nest (R?= 0.06, t o= ~1.14,
p = 0.267; number of fledged young per
successful nest = 19.9 [+ 15.1 SE] - 0.01
[+ 0.01 SE] x year; Fig. 3) and nest-
ing success (R = 0.001, L= 013 p =
0.896; nesting success = 155.2 [+ 586.6
SE] - 0.04 [+ 0.29 SE] x year; Fig. 3) we
Sfound no statistical trends over years
(the period 1984-2004).
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Priloha 1. Kategorie mezindrodni klasifikace vysledkt hnizdéni ¢dpa bilého pouzité v tomto

¢lanku.

Appendix 1. Categories of international classification of nesting results of the White Stork used

in this paper.

kod / code Ceska vysvétlivka

English explanation

H vsechna existujici hnizda

HPa hnizda obsazena parem

HPm hnizda obsazena parem s vyvedenymi
mlddaty (Uspésnd hnizda)

HPo hnizda obsazena parem bez mlddat
(neuspésnd hnizda)

HE hnizda obsazend jednim ¢apem

HB hnizda navstivend 1-2 ¢apy
(méné nez mésic)

HO hnizda neobsazend po celé hnizdni
obdobi

HPx hnizda obsazend parem s nejasnym
vysledkem hnizdéni

Hx hnizda, u kterych neni zndmo,
zda byla obsazena

HC zanikld hnizda

NH nové zalozend hnizda

EP neobsazené umeélé podlozky

JZG pocet vyvedenych mladat

JZa prameérny pocet mladat na hnizdo
obsazené parem

JZm pramérny pocet mladat na Gspésné
hnizdo

StD pocet hnizd obsazenych pdarem
na 100 km?

all existing nests

nests occupied by a pair

nests occupied by a pair with fledged
young (successful nests)

nests occupied by a pair with no fledged
young (unsuccessful nests)

nests occupied by a single Stork

nests visited by 1-2 Storks (no more
than month)

unoccupied nests

nests occupied by a pair with unknown
result of nesting
nests with no data available

demolished nests

newly built nests

unoccupied artificial platforms
number of fledged young

mean number of young per nest
occupied by a pair

mean number of young per nest with
Sfledged young

nests occupied by a pair per 100 km?

30



[ SYLVIA 52/2016

Piiloha 2. Vysledky hnizdéni ¢dpa bilého v jednotlivych okresech a krajich Ceské republiky

v roce 2014. Vysvétleni kategorii v priloze 1.

Appendix 2. Nesting results of the White Stork in districts and regions of the Czech Republic in

2014. For explanation of categories see Appendix 1.

kraj, okres / region, district H HPa HPm HPo HE HB HO HPx Hx JZG
Jihocesky kraj

Ceské Budéjovice 28 20 12 8 0 0 8 0 0 27
Cesky Krumlov 16 14 11 3 0 0 1 1 0 20
Jindfichtv Hradec 33 25 17 8 0 2 5 0 1 37
Pisek 11 10 7 3 0 0 1 0 0 23
Prachatice 12 3 3 0 1 1 7 0 0 7
Strakonice 20 11 8 3 0 0 9 0 0 23
Tabor 21 9 8 1 0 1 11 0 0 24
celkem / total 141 92 66 26 1 4 42 1 1 161
Jihomoravsky kraj

Blansko 9 7 7 0 0 2 0 0 0 18
Brno-mésto 0 0 0 0 0 0 0 0 0 0
Brno-venkov 8 7 7 0 0 1 0 0 0 19
Bieclav 44 35 29 6 1 3 5 0 0 73
Hodonin 48 33 206 7 3 1 11 0 0 78
Vyskov 2 2 2 0 0 0 0 0 0 7
Znojmo 17 13 13 0 0 0 4 0 0 29
celkem / total 128 97 84 13 4 7 20 0 0 224
Karlovarsky kraj

Cheb 6 6 0 1 0 0 1 0 14
Karlovy Vary 3 3 0 0 0 0 0 0 3
Sokolov 1 1 1 0 0 0 0 0 0 3
celkem / total 12 10 10 0 1 0 0 1 0 20
Kralovehradecky kraj

Hradec Kralové 18 11 7 4 0 2 5 0 0 15
Jicin 16 12 10 2 0 1 3 0 0 30
Nachod 24 19 15 4 0 0 5 0 0 37
Rychnov nad Knéznou 20 16 15 0 0 1 3 0 0 31
Trutnov 20 13 9 4 0 6 1 0 0 25
celkem / total 98 71 56 14 0 10 17 0 0 138
Liberecky kraj

Ceska Lipa 12 8 7 1 0 2 2 0 0 21
Jablonec nad Nisou 0 0 0 0 0 0 0 0 0 0
Liberec 16 10 9 1 1 0 5 0 0 28
Semily 2 2 1 1 0 0 0 0 0 2
celkem / total 30 20 17 3 1 2 7 0 0 51
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kraj, okres / region, district H HPa HPm HPo HE HB HO HPx Hx JZG
Moravskoslezsky kraj

Bruntal 23 12 7 4 0 3 5 1 2 21
Frydek-Mistek 28 18 15 3 0 2 4 2 0 36
Karvina 12 8 7 1 0 2 1 1 0 19
Novy Jic¢in 42 27 24 3 2 4 6 1 2 57
Opava 31 19 14 5 2 3 3 0 4 35
Ostrava 15 9 6 3 0 3 2 1 0 18
celkem / total 151 93 73 19 4 17 21 6 8 186
Olomoucky kraj

Jesenik 15 14 11 2 0 0 1 0 0 20
Olomouc 22 21 21 0 0 0 1 0 0 55
Prostéjov 7 6 6 0 0 0 1 0 0 17
Prerov 27 20 18 2 1 1 3 1 0 45
Sumperk 34 22 2 0 1 0 10 0 0 67
celkem / rotal 105 83 78 4 2 1 16 1 0 204
Pardubicky kraj

Chrudim 16 11 8 3 0 3 2 0 0 15
Pardubice 12 8 7 1 0 1 3 0 0 15
Svitavy 25 15 10 b) 0 b) 5 0 0 23
Usti nad Orlici 37 31 24 7 0 4 2 0 0 62
celkem / total 90 65 49 16 0 13 12 0 0 115
Plzeiisky kraj

Domazlice 17 12 10 2 0 0 5 0 0 29
Klatovy 24 21 16 5 0 2 1 0 0 39
Plzeni-jih 15 12 10 2 0 0 3 0 0 26
Plzen-mésto 1 1 1 0 0 0 0 0 0 3
Plzen-sever 7 6 5 1 0 0 1 0 0 12
Rokycany 7 3 3 0 0 0 4 0 0 9
Tachov 22 16 13 3 0 1 5 0 0 37
celkem / total 93 71 58 13 0 3 19 0 0 155
Stiedocesky kraj

Benesov 11 7 4 3 0 2 2 0 0 7
Beroun 0 0 0 0 0 0 0 0 0 0
Kladno 1 1 1 0 0 0 0 0 0 3
Kolin 3 3 3 0 0 0 0 0 0 6
Kutna Hora 5 2 2 0 0 0 3 0 0 5
Mélnik 0 0 0 0 0 0 0 0 0 0
Mlada Boleslav 13 9 5 4 0 0 4 0 0 14
Nymburk 3 2 1 0 0 0 0 0 7
Praha-vychod 0 0 0 0 0 0 0 0 0 0
Praha-zdapad 0 0 0 0 0 0 0 0 0 0
Piibram 10 8 8 0 0 0 2 0 0 23
Rakovnik 1 1 1 0 0 0 0 0 0 4
celkem / total 47 34 26 8 0 2 11 0 0 69
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kraj, okres / region, district H HPa HPm HPo HE HB HO HPx Hx JZG
Ustecky kraj

Décin 8 3 3 0 0 0 5 0 0 8
Chomutov 4 4 1 3 0 0 0 0 0 2
Litomerice 0 0 0 0 0 0 0 0 0 0
Louny 1 1 1 0 0 0 0 0 0 1
Most 0 0 0 0 0 0 0 0 0 0
Teplice 1 1 1 0 0 0 0 0 0 3
Usti nad Labem 1 1 1 0 0 0 0 0 0 1
celkem / total 15 10 7 3 0 0 5 0 0 15
Kraj Vysocina

Havlickav Brod 18 11 11 0 0 4 3 0 0 23
Jihlava 17 12 9 3 0 1 4 0 0 20
Pelhfimov 15 8 6 2 0 1 5 0 0 14
Tiebic 26 19 14 5 0 0 7 0 0 40
Zdiar nad Sizavou 39 36 22 14 2 0 1 0 0 44
celkem / total 115 86 62 24 2 6 20 0 0 141
Zlinsky kraj

Kromériz 10 9 6 3 0 0 1 0 0 15
Uherské Hradisté 17 14 13 1 2 1 0 0 0 33
Vsetin 24 18 14 4 0 2 4 0 0 35
Zlin 11 10 7 3 1 0 0 0 0 18
celkem / total 62 51 40 11 3 3 5 0 0 101
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Abstract:

Climate change can affect shifts in altitude of animal distributions and this effect can be
accentuated due to human agricultural activities. Because of long-term monitoring, we
chose as model species white stork (Ciconia ciconia). We analyzed large data sets (1191
nests) based on nest record cards. Dataset covered long-term period 1875-2005 in the
Czech Republic, central Europe. We analyzed altitude during years of founding of the
nest, temperature, land use variables and types of nests. We predicted increase of
altitude in white stork nests. We showed that altitude of nests is decreasing with
increasing mean temperature of 3 months (May, April, March). The altitude of nests
decreases with decreasing proportion of arable land, water areas and built-up surface
while it increases with cover of grass and forest. Decrease in altitude is significant in
nature nests (built by stork) but non-significant for nest pads. Surprisingly, we found
shift of white stork nests in the altitude not to be influenced only by climate changes but
also by human’s agriculture activities. Impact of climate change is opposite in Czech
Republic on this area with connection to human agricultural activities in the last 40

years.

Key words: altitude, climate change, arable land, Ciconia ciconia, climate,
temperature, shifts, Czech Republic, White stork
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Introduction
Global temperatures have changed dramatically over the last century through the world
(Hansen et al. 2016, Bartosova et al. 2014, Roth et al. 2014, Ahas and Aasa 2006), and
climatic changes are now a generally accepted phenomenon (Konvicka et al. 2003, Ahas
and Aasa 2006, Tobolka et al. 2015). Mean global surface temperatures rose by
0.6+0.2°C over the twentieth century (IPCC 2001). The effects of global climate change
are well documented for terrestrial organisms (Ahas and Aasa 2006, Tryjanowski et al.
2005, Konvicka et al. 2003, Gordo et al. 2013, Roth et al. 2014). For example,
numerous species of vascular plants bloom earlier and shift their distributions to higher
altitudes (Roth et al. 2014, Ahas and Aasa 2006). Animal ranges are also known to shift
to higher altitudes in response to global climate change (Konvicka et al. 2003,
Tryjanowski et al. 2005). These range shifts are direct or indirect responses of species to
exploit ranges that meet their habitat requirements and have been documented in a
variety of taxa (invertebrates: Konvicka et al. 2003, Jore et al. 2011, Roth et al. 2014;
fishes: Jung et al. 2012; birds: Tryjanowski et al. 2005, Popy et al. 2010, Paprocki et al.
2014, Valiela & Bowen 2003, Zuckerberg et al. 2009, Brommer 2004; and mammals:
Levinsky et al. 2007)

While these upward shifts in distribution ranges are pervasive (Tryjanowski et al.
2005, Konvicka et al. 2003), not all species respond in this way. Despite consistently
increasing temperatures across the Czech Republic (BartoSova et al. 2014), there has
been a precipitous drop in the altitude of white stork (Ciconia ciconia) nests. Such
declines in nesting altitude are perplexing considering the rising temperature (BartoSova
et al. 2014) and shifts of white storks nests to higher altitude in Poland (Tryjanowski et
al. 2005). One potential explanation is that the nesting habitats for the white stork were
restricted to higher altitudes historically, and that low altitude nesting habitats are
becoming increasingly common. The white stork requires wet pastures near nests
(Olsson and Bolin 2014, Olsson and Rogers 2009; Tryjanowski et al. 2005), open
meadows and grasslands (Olsson and Rogers 2009), and an abundant rodent population
(Husek et al. 2013), which is restricted by large-scale agricultural practices without dry
plough fields (Tryjanowski et al. 2005). Over the past century the amount of arable land
has decreased considerably (Tryjanowski et al. 2005), and this reduction in agricultural
land use may have freed nesting habitats for the white stork. Moreover, industrialization

and human activity can alter available nesting habitats (Kuskova et al 2008).
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Here, using a long-term dataset, we compare two hypotheses that may explain
the decreases in stork nesting altitude within the Czech Republic. First, certain_practices
may prohibit storks from nesting in certain places, thus forcing storks to nest at lower
altitudes where the proportion of arable land is greater. Alternatively, man-made nests
pads may affect altitude of nests of the white storks, thus storks will exploit nests at

lower altitude.

Material and methods

Long-term dataset

We used long-term national census data compiled by the Czech Society for Ornithology,
which conducts annual national censuses (Rejman & Stollmann 1986, Rejman 1990).
This dataset documents white stork nests (n=1191) founded from 1875 to 2005. It
covers 50 from 76 districts (Fig. 1.) across the Czech Republic (i.e., contemporary
political boundaries). Additional 5 districts (Capital city Prague, Prague west, Prague
east, Most, Jablonec nad Nisou) in the Czech Republic are permanently without stork
nests.

Each nest in this dataset was associated with a year of founding, which was
either estimated (quality 0) or known exactly (quality 1). For each nest, we then gathered
altitude above sea level from Google Earth (Google 2012). The average nest altitude
(£SD) of our study area is 363.35+136.9 meters above sea level (range: 139 to 792).
These nest records came from both natural nests (345.71+138.2 meters) and artificial
nest pads (358.49+139.9 meters).

Environmental data

We wused temperature data from the Czech Hydrometeorological Institute
(www.chmi.cz), which are available from 1961 to present day. We used the mean
temperature in March, April, May of the year of nest founding for each region, because
white storks arrive to the Czech Republic in these months. Mean arrival date of white
stork males was 8" April+12 days and for females it was 14™ April+13 days. As an
estimate of available nesting habitats, we used long-term records of arable land coverage
(arable land, cover of grass, forests, water areas, built-up surface) from State
Administration of land surveying and registry (www.cuzk.cz). These data were not
sampled regularly over time; therefore, we used a natural spline to interpolate arable
land coverage from 1966-2005.


http://www.chmi.cz/
http://www.cuzk.cz/
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Statistical analyses

We used linear models to predict the altitude of a) all stork nests by the year of founding
(1875-2005), b) just stork nests by the exactly known year of founding (1907—-2005) c)
stork nests by the exactly known year of founding (1907-2005), temperature of 3
months of year of founding in region (1961-2005) and land use (1966—2005). For this
analysis we transformed a number of variables (proportion of arable land, proportion of
grass, proportion of forest, proportion of water areas, proportion of built-up surface each
for given district) into one PCA component. The first principal component (PC1)
explained 54.2% of variance in the data.

We calculated full model with all variables including PCA component. Further
we deleted all non-significant variables until we had final model with significant
variables only. Additionally we calculated if nest altitude is affected by type of nest
(nature nest or nest pad) during exactly known year of founding of nest. All analyses

were calculated for all data (quality 0+1) and for exactly known years of founding

(quality 1).

Results

Altitude of nets decreased during years a) 1875-2005 (quality 0+1) and b) 1907-2005
(quality 1; see Table 1). We analyzed influence of temperature, PCA component 1
(PC1) and year of founding of the nests. PC1 was correlated negatively with the
proportion of arable land (rs= —0.92, P<0.0001), water areas (rs= —0.16, P<0.0001) and
built-up surface (rs= —0.57, P<0.0001) and positively with the proportion of grass (rs=
0.89, P<0.0001) and forest (rs= 0.91, P<0.0001). For proportion of land use in the Czech
Republic see Fig. 2. Results of this model showed similar trends for 1875-2005 and
1907-2005 (Table 2). Year of founding of the nests was not significant in all models.
Therefore we excluded this variable from models and calculated final model. It showed
negative influence of mean 3 month temperature, positive influence of PC1 (correlated
negatively with the proportion of arable land, water areas and built-up surface and
positively with the proportion of grass and forest; see Methods). Results for nature nests
are significantly negatively correlated during this time. For nest pads there is no

significant pattern (Table 3).
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Discussion

Global and local temperatures have been increasing across our entire long-term dataset
(Bartosova et al. 2014; Hansen et al. 2016), and we expected that these environmental
changes were driving alterations in stork nesting altitude. Such patterns have been found
for animals across the globe, which has been shifting their ranges up in response to
global climate change (Tryjanowski et al. 2005, Konvicka et al. 2003). By contrast, we
found that Czech storks have decreased nesting altitude over the past century. Instead,
we document how long-term human agricultural landscape transformations over the past
century have had a significant impact on stork nesting altitudes. Specifically, when large
swathes of the Czech Republic were in agricultural use, the white stork nested in higher
locations; however, as these landscapes were under-utilized for agriculture and
transformed back into natural areas the white storks began to use these newly available
locations.

Both temperature (Kosicki 2012) and altitude (Tryjanowski et al. 2005) are
related to white stork productivity, positively and negatively, respectively. Thus warm,
low altitude nesting sites are likely preferred in this species, but in the Czech Republic
they are also subject to more intensive agriculture than higher altitude locations (Potop
et al. 2012). Thus, as agricultural practices decrease, new habitats become available at
lower altitudes which storks prefer (Tryjanowski et al. 2005b). Overall, our results
illustrate that agricultural practices explain long-term changes in nesting altitude in this
century.

The proximate mechanism of these changes is unclear. Storks may be actively
selecting newly available habitats and abandoning less preferred high altitude sites
(Olsson and Bolin 2014). Alternatively, storks nesting at higher altitudes may suffer
greater mortality or lower productivity (Lehikoinen et al. 2014;Tryjanowski et al. 2005)
than those that exploit newly available low altitude locations, which is opposite to the
pattern of many European birds (Lehikoinen et al. 2014). Moreover, a number of
additional climatic variables may improve our ability to predict stork nesting habitats,
and we recognize that stork nesting requirements include a complex combination of
both habitat and climatic conditions (i.e., temperature, weather patterns, extreme
weather conditions). However, ultimately, we illustrate an important example where

human land-use practices alter avian breeding ranges.
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Table 1 Trend in altitude of nest in year of founding (quality O = year of founding

estimated, quality 1 = exactly known year of founding)

Altitude n R p SE t-Ratio estimate DF

1875-2005
(quality 0+1) 1176  0.03 <0.0001 0.2 -594 —121 1175

1907-2005
(quality 1) 979  0.03 <0.0001 024 -582 -139 978
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Table 2 Trend in altitude of nests during 19662005 (quality 0 = estimated year of

founding, quality 1 = exactly known year of founding) influenced by temperature (=

Mean temperature for 3 months in region) and PC1 (proportion of arable land in district:

r«= —0.92, P<0.0001; proportion of grass in district rs= 0.89, P<0.0001; proportion of

forest in district rs= 0.91, P<0.0001; proportion of water areas in district rs= —0.16,
P<0.0001; proportion of built-up surface in district rs=—-0.57, P<0.0001)

* variable removed

Full model (quality 0+1)

1875-2005 DF R? P DF  estimate  SE t-Ratio
Year of founding * 213 0.44 0.75 1 —0.30 0.96 -0.31
Temperature <0.0001 1 —36.67 5.52 —6.64
PC1 <0.0001 1 56.58 7.61 7.43
Final model

Temperature 215 0.44 <0.0001 -37.51 4,79 -7.83
PC1 <0.0001 56.49 7.55 7.48
Full model (quality 1)

1907-2005 DF R? P DF estimate SE t-Ratio
Year of founding * 193 041 0.38 1 —0.94 1.07 —0.88
Temperature <0.0001 1 —29.29 5.74 -5.10
PC1 <0.0001 1 55.86 7.55 7.40
Final model

Temperature 195 0.41 <0.0001 1 -31.85 4,92 —6.47
PC1 <0.0001 1 55.74 7.51 7.43
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371  Table 3 Altitude of nests — nature nests and man-made nests by years of founding

372  (quality 0 = estimated year of founding, quality 1 = exactly known year of founding)
373

Altitude R’ P DF estimate SE t-Ratio
nest pads year of founding
.002 . 147 —0. . —0.
1920-2005 of the nest (0+1) 0.00 0.56 051 0.88 0.58
nest pads year of founding
1920-2005 of the nest (1) 0.004 0.477 133 0.67 0.94 0.71
nature nest  year of founding
1875-2005 of the nest (0+1) 0.04 <0.0001 1022 1.37 0.21 6.44
nature nest  year of founding 0.04 <0.0001 841 157 0.5 _6.27

1875-2005 of the nest (1)

374
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Preening is a type of feather maintenance behaviour in birds,
that fulfils an important role in grooming. Preening may also
be important for signalling quality of mates. Therefore we
hypothesized that the frequency of preening may be related to sex
and population density of White Stork Ciconia ciconia. We observed
preening activity of 25 pairs in Western Poland at the beginning
of incubation, when preening frequency is the highest. Birds were
observed on the nest, because most preening behaviour occurs
there. We found that being on the nest males spent proportionally
more time on preening than females (on average 30% vs. 16%).
Females spent more time preening when their mate was present at
the nest. There was no significant relationship between preening
frequency and indirect quality indicators (arrival date, laying date,
hatching date, clutch size, brood size) nor between the distance
to nearest neighbours and the time males and females spent on
preening.

Preening is an important grooming behav-
iour in birds which can help maintain feather
quality by removing dirt and oiling (Zampi-
ga etal 2004, Griggio et al. 2010) or reduc-
ing number of ectoparasites (Moller 1991,
Rézsa 1993, Waite et al. 2012). Preening
also can play an important role in birds’ mat-
ing. Males of budgerigars Melopsittacus un-
dulatus which preened more often were more
attractive for females due to better feathers
reflectance which is called “attractive preen-
ing” hypothesis (Griggio et al. 2010). On
the other hand it is found that self-preening
(grooming of own feathers) and allo-preen-
ing (grooming of feathers of other individual,
e.g. a partner) may promote horizontal trans-
fer of bacteria (Kulkarni and Heeb 2007)
and viruses (Delogu et al. 2010). Therefore
an alternative hypothesis has been developed
that bird females may avoid too frequent
preening males to constraint parasites spread.
It is called “preening avoidance” hypothesis
(Griggio and Hoi 2006). Moreover, preen-

ing behaviour can increase in frequency when
flock size increases due to social facilitation
(Palestis and Burger 1998) or as a dis-
placement activity resulting from high group
density (Mills and Faure 1989, Keeling
1994).

Preening is a type of behaviour described
and studied in many bird species, mainly in
captivity, like e.g. budgerigars (Zampiga
et al. 2004, Griggio and Hoi 2006, Grig-
gio et al. 2010), domestic canaries Serinus ca-
naria (Lenouvel et al. 2009), mallards Anas
platyrhynchos (Delogu et al. 2010), feral pi-
geons Columba livia (R6zsa 1993, Waite et
al. 2012), zebra finches Taeniopygia guttata
(Kulkarni and Heeb 2007), with only few
studies in the wild: swallows Hirundo rustica
(Meller 1991) and terns Sterna spp. (Van
Iersel and Bol 1958, Palestis and Burger
1998). All of these birds are known as hosts
for mites and lice, which consume feather
keratin (Loye and Zuk 1991, Moller 1991).
Therefore some authors suggested that preen-
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ing frequency may be a proxy for individual
fitness which is a predictor for arrival date,
clutch size and breeding success (Moller
1991). However the exact role of preening is
still being discussed.

The European White Stork Ciconia cico-
nia is an example of long-lived monomorphic
bird species. It nests solitary on the top of hu-
man made structures like electricity poles,
chimneys, roofs or trees, however can form
aggregations of several pairs or even colonies
(Tryjanowski et al. 2006). Also in White
Stork assemblages of lice (Fryderyk and
Izdebska 2009) and their removal were well
described (Clayton and Cotgreave 1994,
Bochenski and Jerzak 2006) but preen-
ing was not quantified or studied in details.
Preening in White Stork occurs mostly on
the nest, during incubation and after juve-
niles have fledged (Bochenski and Jerzak
2006). In contrast to many dimorphic spe-
cies, there is no suggestion that plumage of
stork as a monomorphic bird is important
for mate choice (Bochenski and Jerzak
2006). However, in the light of fact that birds
can see in Ultraviolet (Benett and Cuthill
1994) preening can play an important role in
feather light reflectance and therefore in mate
choice. Hence, we hypothesized that male
storks preen more frequent than females to
attract females and show better reflectance of
feathers as an effect of good fitness. Moreo-
ver, if the preening frequency is an effect of
ectoparasites occurrence it may diminish fit-
ness and finally arrival dates on the breed-
ing ground, clutch size (in females) and final
breeding success.

White Storkis also known forits very good
eyesight. It can see predator or neighbour
from even 2-3 km. Occurrence of other stork
can modify its time budget (Bochenski and
Jerzak 2006). Feather maintenance is time
and energy consuming (Croll and McLar-
en 1993). Therefore, we hypothesized that in
higher densities White Storks have to spend
more time on food foraging and defending
their nests, so they have less time and energy
for preening, especially in the beginning of
breeding season when interactions and ag-
gressive behaviour are frequently observed
(Bochenski and Jerzak 2006).

Here we attempt to describe the preening
behaviour (i.e. self-preening) of the White

Stork, and to assess if preening in this species
may be an indicator of fitness and related to
breeding parameters. We tested if preening
is sex related (may play a role in mating or
pair display) and also if preening frequency
may be modified by the distance to neigh-
bours, which is an indicator of population
density and intraspecific interactions. There-
fore we put forward following hypotheses: 1)
Frequency of preening differs between pair
members; 2) Preening behaviour is related to
distance to nearest neighbours; and finally 3)
Preening (as a proxy for fitness) is related to
several breeding parameters like arrival dates,
time of breeding and number of egg.

The study was conducted in Western
Poland near the town of Leszno (51°51'N,
16°34'E). This is an area of arable fields in-
terspersed with meadows, pastures, human
settlements, small river valleys and woods.
In this location White Storks generally build
isolated nests on electricity poles, chimneys
and roofs of buildings. Rarely White Storks
also nest on trees far from human settlements
(Tobolka et al. 2013). In the studied popu-
lation the mean distance to three nearest ac-
tive nests was 2.36 km (range: 0.14-5.9) so it
can influence time budget of several pairs, i.e.
preening behaviour (Bochenski and Jer-
zak 2006).

Fieldwork was carried out from March to
May 2011. Each of 25 pairs was observed once
in the beginning of incubation period. Ob-
servation lasted for two hours and was con-
ducted only in good weather conditions (no
rain or strong wind). During the incubation
there is always at least one member of the pair
on the nest. For each observed bird we noted
time spent on nest and on preening. Because
both birds in each pair did not spend the en-
tire two hours observation period on the nest,
the percentage of time spent on preening dur-
ing their presence on the nest was calculated.
In addition, we used mean distance to the
three nearest neighbours (Clark and Evans
1954), as an index of the density of stork nests
around each focal nest. We used QUANTU-
MGIS with geoportal.gov.pl wms label.

In our study we could not catch adult
birds and directly measure individuals’ body
size or assess the number of ectoparasites. We
decided to use indirect indicators of individ-
ual condition such as arrival date and brood
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Fig. 1. Differences in time spent on preening between females and males of White Storks Ciconia cico-
nia. Bold line - median, box - 25 and 75 quartile, whiskers - min and max, O - outlayer.

size (Kosicki et al. 2004). Arrival date of
the first and the second bird from pair, lay-
ing date, hatching date, clutch size and final
breeding success were obtained by direct in-
spections in the nests and special question-
naire forms delivered to farmers living nearby
the nests. We defined arrival date as the day
when the particular bird occurred on its nest
(day 1 = 1 January) (details in Ptaszyk et al.
2003 and Tobolka et al. 2015). We include in
the present study only pairs with detailed and
certain arrival dates collected by experienced
observers because sometimes, some nest are
visited not only by particular breeding pair,
also by nonbreeders (Wuczynski 2005). We
defined date of laying as the day when the first
egg was laid in the nest. This was estimated on
the basis of direct inspection in nest (details
in Tobolka et al. 2015). Clutch size is a num-
ber of eggs in the nest during the first inspec-
tion when the clutch was complete. Breeding
success was a number of fledglings able to fly
(Tryjanowski et al. 2006). During the ob-
servation the sex of pair members was easily
determined by observing the position during
copulation, which is a reliable method for this
bird species (Chernetsov et al. 2006).

We used t paired-test because female be-
haviour is potentially related to male behav-
iour and vice versa (Bochenski and Jerzak

2006). To explain differences in time spent on
preening in comparison to distance to neigh-
bours or breeding parameters we used Pearson
correlation. Results are presented as means +
SD. All statistical analyses were prepared us-
ing IBM SPSS Statistics 20 for Windows.

Females spent significantly more time on
nests than males (respectively, on average 97
and 66 min during 120 min of observation,
t = -2.84, P = 0.009, n = 25). The percent-
age of time spent on preening was greater in
males (30.1 + 24.8%) than in females (16.2 +
15.1%) (t =2.10, P = 0.046, n = 25). We found
that an individual’s preening activity was un-
related to the preening activity of their mate
(r=-0.33, P = 0.11, n = 25). Females’ relative
time spent on preening was positively corre-
lated with the presence of males (r = 0.49, P =
0.014, n = 25).

We did not find any relationship between
time spent on preening by males and females
during the 2h observation and the mean dis-
tance to three closest nests of neighbours
(respectively r = 0.19 P = 0.36, and r = 0.11,
P=0.59, n = 25).

We did not find any statistically signifi-
cant relationships (P> 0.20 in all cases) be-
tween breeding parameters like arrival date,
time of egg laying or clutch size and preening
of both adults.
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We found that male White Storks spent
relatively more time on preening at the nest
than females. We also found that the time
spent on preening by females was positively
correlated with male presence at the nest,
which may suggest the role of preening in
communication between mates. In the light
of Griggio and Hoi (2006) who tested if
female budgerigars use male preening time
(“attractive preening” hypothesis) as a qual-
ity signal of males, our results suggest that
preening also for White Storks can play a role
in pair display. Female budgerigars spent sig-
nificantly more time near the preened males
than unpreened (Zampiga et al. 2004).
However, our results did not allow us to con-
firm nor to reject the “preening avoidance”
hypothesis saying that females should avoid
males which spend a lot of time on preening,
because of probable high number of ectopar-
asites on them (Griggio and Hoi 2006). To
test this hypothesis appropriately we should
take into account more variables and collect
more numerous data. In our study there was
no relationship between condition indicators
we chose (arrival date, laying date, breeding
success, clutch size) and time spent on preen-
ing. But this issue needs more detailed stud-
ies including adults’ catching, body condition
measurements and detailed ectoparasites
analyses.

We did not find a positive correlation be-
tween the distance to the nearest neighbours,
which may be an indicator of higher den-
sity in the local population (Janiszewski
et al. 2013), and time spent on preening. In
contrast, the results of a study conducted on
Common Terns show that males that nested
close to other males spent more time preen-
ing (Palestis and Burger 1998). However,
distances between nests in Terns colonies
are much shorter then between White Stork
nests, especially in Western Poland (Try-
janowski et al. 2006). Intraspecific interac-
tions connected with the distance to neigh-
bours in studied White Stork population
could modify the time budget to spend more
time on nest defending, screening or foraging
than preening, especially in the initial period
of breeding season. However, aggressive be-
haviour is more often in the early beginning
of the breeding season when hierarchy is es-

tablishing (Bochenski and Jerzak 2006).
Probably during the egg incubation, even in
conditions of high breeding pairs density ag-
gressive interactions are less frequent. There-
fore more detailed studies on White Stork
behaviour overlapping entire breeding season
(each breeding stages) are needed to assess
the role of preening in mating and pair dis-
play having regard external factors like popu-
lation density or even natural predators (e.g.
White-tailed Eagle) occurrence.
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Abstrakt

Pravidelny monitoring ptacich druhG napomaha nejen zjistovani pocetnosti populace, ale i
stanoveni Urovné ochrany monitorovanych druhd. Cap bily (Ciconia ciconia) je pro
dlouholety monitoring idedlni pro svou snadnou pozorovatelnost, charisma a vyskyt
v blizkosti lidské spolecnosti. V této praci jsem shromadZzdila a sumarizovala veskera data o
hnizdéni ¢apa bilého na tzemi Ceské republiky (kompletni obdobi 1984—2014 a 2014) a také
data z hnizd zaloZenych v letech 1875-2005. Dale jsem se vénovala pohlavnim rozdilim
v komfortnim chovani u ¢apa bilého terénnim vyzkumem v okoli mésta Leszna (PL). Na
zakladé téchto vSech dat vznikly ¢tyri ¢lanky. Prispévek | srovndva dlouhodobé historické
vysledky séitani v letech 1984-2004 a rok 2014 a pfispévek Il shrnuje zejména vysledky
posledniho mezinarodniho séitani ¢apa bilého v roce 2014. V pfispévku Ill jsem zjistovala
posuny v nadmorské vysce hnizd ¢apa bilého, vzniklych v letech 1875-2005, vlivem nejen
klimatickych zmén, ale i zmén v hospodareni s pdidou v CR. Pfispévek IV se zabyva ¢isténim
se, zjistila jsem, Ze se samci ¢apa Cisti vic neZ samice. Populace ¢apa bilého v CR je spise
stabilni, avSak ma malé nebo zadné tendence rlstu, proto je klicovy kazdoro¢ni monitoring a
omezovani ohrozujicich vlivy.

Klicova slova: ¢ap bily, Ciconia ciconia, nadmorska vySka, komfortni chovani, monitoring,
citizen-science, obc¢anska véda



Abstract

Periodic censuses of bird species reveal population sizes and inform conservation efforts of
monitored species. The White Stork (Ciconia ciconia) represents an ideal subject for long-
term monitoring. In this work, | summarized available nesting data on the White Stork
recorded in the periods 1984—-2004 and 2014 and also data from nest founded in 1875-2005
in the Czech Republic. Next | focused on behaviour of white stork by preening in fields of
Leszno (PL). My work has resulted in four articles. In two articles census results were
compared against information from international censuses and additional national sources,
and used to visualize population fluctuations and predict future population trends. In next
one article | analyzed influence of climate change and land use on altitude of nests of White
Stork. In the last one article | studied sex differences in preening in White Stork. The first
report visualizes, compares, and analyzes the long-term results of monitoring efforts
focusing on the White Stork, conducted between 1984 and 2004, as well as in 2014. The
second report offers an overview and interpretation of data obtained during the last
international White Stork census (2014), and discusses the implications for the conservation
status of and future conservation strategies for the White Stork in the Czech Republic. The
third report shows moving down in altitude of the White Stork nests in 1875-2005, impact
by not only climate change but land use also. The fourth report discusses sex differences in
preening, males females spent by preening more time than females. The Czech population of
the White Stork has stabilized but, for now, exhibits no or only marginal growth. Continued
annual monitoring as well as the recognition of the threats to this species and active
prevention of specific risks are called for to ensure population stability in the future.

Key words: White Stork, Ciconia ciconia, altitude, preening, monitoring, citzen science
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Uvod

Monitoring druh( je jednou z nejdllezitéjSich metod ke zjiSténi vlivu ¢lovéka na pfirodu
(Snall et al. 2011). Diky ddkladnému monitoringu ptacdich druhl mlzZeme zjistovat nejen
pocetnost populace, ale i stanovovat Uroven ochrany monitorovanych druhi (Aguirre &
Vergara 2009) a objevovat ohroZeni druhu (Acampora et al. 2016, Kaluga et al. 2011).
Monitoringem mulzZeme dUkladné pozndvat jednotlivé druhy, popisovat jejich chovani
(Bochenski & Jerzak 2006) a se ziskanych dat vyvozovat hnizdni a fenologické trendy druh(
(Trynanowski et al. 2005). V poslednich letech je stale popularnéjsi masové zapojeni
verejnosti do monitoringu, tzv. projekty obcanské védy = citizen science (Snall et al. 2011,
Sullivan et al. 2014). VyuzZiti projektl obcanské védy pfi monitoringu zpétné zvysuje zajem
vefejnosti o monitorované druhy a pomaha stanovit priority pfi feseni problému (Sullivan et
al. 2014).

Cap bily (Ciconia ciconia) byl jeden z historicky prvnich séitanych ptacich druh@ vibec,
prvni sCitani probéhlo jiz vroce 1934 (Denac 2010, Rejman & Lacina 2002, Schulz 1999,
Thomsen 2013). Cép tak patii mezi prvni mezindrodné monitorované druhy (Formanek et al.
1994). Navic uz od stfedovéku je tento charizmaticky druh Uzce spojen s lidskou spole¢nosti
(Jerzak et al. 2016). A bezpochyby je jednim z nejpopuldrnéjSich ptacich druh(, spjaty s
mnoha tradicemi, myty a také noSenim déti (Thomsen 2013). Pravdépodobné proto ma
pozorovani tohoto druhu tak dlouhou tradici v celé Evropé (Jerzak et al. 2016).

Monitoring ¢dpa bilého

Po prvnim scitani (1934) mélo nasledovat scitdni v roce 1944, které se kv(li valecné situaci
neuskutecnilo a poté vroce 1954, které bylo realizovdno az vroce 1958 (Rejman &
Stollmann 1986). Pfi dal$im s¢itani v roce 1974 (Schulz 1999b) byly pevné stanoveny
desetileté intervaly mezindrodnich monitoringl, kterym odpovidali nasledujici s¢itani 1984,
1994/95 a 2004/05 (Schulz 1999b, Thomsen 2013) stejné jako zatim posledni sedmé séitani
v roce 2014. Svétova populace ¢apl bilych ¢itala v roce 1984 pfriblizné 135 000 hnizdicich
parl, vroce 1994 to bylo 166 000 hnizdicich paru (Schulz 1999c) a vroce 2004 kolem
230000 hnizdicich paru (Thomsen 2013). Souhrnné mezinarodni informace ke stavu
populace v dobé posledniho sc¢itani (2014) zatim nebyla publikovana.

Trendy v hnizdéni

Klimatické zmény jsou v soucasné dobé plné akceptovany fakt (Konvicka et al. 2003, Ahas &
Aasa 2006). Navic vliv tohoto fenoménu byl prokazdan na mnoha Zivych organismech (Ahas &
Aasa 2006, Konvicka et al. 2003, Tryjanowski et al. 2005, Roth et al. 2014) v mnoha
aspektech jejich Zivota.



Dochazi k posunu aredld jednotlivych druh(i (Konvicka et al. 2003, Tryjanowski et al.
2005), ubytku populaci na rozsahlych uzemich (Lehikoinen et al. 2014), zménach ve fenologii
rostlin, ptakd a ryb v chovani (Ahas & Aasa 2006), nebo v posunech pfi migraci (BartoSova et
al. 2014) a zménam béhem hnizdéni pfi extrémnim pocasi (Tobolka et al. 2015, Kosicki
2012).

Proto jsem se ve své praci vénovala nejen vlivu teplot na nadmofiskou vysku hnizd
¢apa bilého zakladanych v letech 1875-2005, ale i moznému vlivu proporci druhl pld a
vyuzivani krajiny.

Chovani ¢apt

Cép bily vénuje komfortnimu chovéni uréitou dobu béhem hnizdni sezény hlavné pfi pobytu
na hnizdé. U tohoto druhu je navic pozorovateli doloZeno jak sebe-Cisténi, tak i vzajemné
¢iSténi. Celkové je chovani ¢apli pomérné vyhledavané téma (Jerzak et al. 2006, Bocheniski &
Jerzak 2006), ale pohlavnim rozdilim a komfortnimu chovani se Zadné prace zatim
nevénovaly.



Cile prace

Shromazdit a sumarizovat data z narodnich i mezindrodnich scitani (1984-2004, 2014) ¢apa
bilého na tzemi Ceské republiky a data z hnizd zalozenych v letech 1875-2004 v 50 okresech
CR.

Ucelené srovnat vysledky z jednotlivych narodnich a mezindrodnich scitani a predikovat
budouci vyvoj populace i pres chybéjici data mezi lety 2004—2014 (P¥ispévek ).

Shrnout vysledky posledniho mezinarodniho s¢itani ¢apa bilého v roce 2014. Tyto vysledky
nasledné srovnat s pfedchozim scitdnim a dalSimi historickymi daty (Pfispévek II).

Na zakladé sumarizovanych dat (1875—-2004) z hnizdnich karet analyzovat vliv klimatickych
zmén na nadmofskou vysku hnizd ¢apa bilého na vétsiné tzemi CR s prihlédnutim na zmény
v managementu zemédélstvi (Prispévek Ill).

Popsat a analyzovat pohlavni rozdily v chovani ¢apa bilého béhem hnizdni sezény se
zamérenim na komfortni chovani (CiSténi, preening, grooming) na Uzemi Polska (Pfispévek
Iv).




Metodika

Prace se sklada ze ctyr prispévkd zabyvajicich se narodnim i mezinarodnim monitoringem
¢apa bilého v letech 1984-2014 v Ceské republice, hnizdy ¢apa bilého v 50 okresech Ceské
republiky vzniklych v letech 1875-2004 a pohlavnimi rozdily v chovani ¢apa bilého na zakladé
monitoringu polskych ¢apu. Prispévek | sumarizuje a srovnava historické vysledky scitani v
letech 1984-2004 a rok 2014. Prispévek Il shrnuje zejména vysledky posledniho
mezindrodniho scitdni ¢dpa bilého v roce 2014 a srovndva je s vybranymi historickymi daty.
Prispévek Ill se zabyva nadmorskou vyskou hnizd vznikajicich v letech 1875-2004 na vétsiné
tzemi CR. P¥ispévek IV se zabyva pohlavnimi rozdily v komfortnim chovani ¢apl na 25
sledovanych hnizdech béhem hnizdni sezény 2011 v okoli Leszna (Polsko).

Data k prispévkim | a Il a Il byla sbirdna na zakladé jednotného scitaciho
programu. S¢itdni ¢dpa bilého probihalo pomoci vytvofené narodni sité dobrovolnych
pozorovatell a koordindtor(, ve spoluprdci s Sirokou verejnosti. Do roku 2005 zpracovaval a
archivoval veskeré informace ndrodni koordinator Bohumil Rejman, ktery spolupracoval s
regionalnimi koordinatory. Pro posledni monitoring (2014) bylo navic vytvofeno webové
rozhrani Capi hnizda (http://cap.birdlife.cz/).

V prispévku IV jsem se spolu s kolegy vénovala pohlavnim rozdilim u ¢ap0 pfi Cisténi
pefi béhem hnizdéni. Data jsme sbirali od bfezna do kvétna 2011 na hnizdech v okoli mésta
Leszna v Polsku. Kazdé z 25 hnizd jsme sledovali 2 hodiny, v pribéhu inkubace je na hnizdé
vidy alespon jeden cap.




Vysledky a diskuze
Prispévek I

Na Uzemi Ceské republiky se v letech 1984—2004 a 2014 vyskytovalo primérné 1 081 + 149
hnizd (rozpéti 911 a7 1391). Capi v Ceské republice spise k men$im aZ stfednim populacim.
NasSe populaci ¢dpu lze pocetné srovnat se Spanélskou pfipadné slovenskou populaci
(Thomsen 2013). Po analyzach v tomto pfispévku jsem nasi populaci zafadila spiSe mezi
stabilni populace, vyzadujici kontinualni, nikoliv dekadovy, monitoring. Navic diky modernim
technologiim se zajem verejnosti o tento druh mlze vyuzit nejen k monitoringu a ochranég,
ale i k popularizaci komplexnéjsich ekologickych a biologickych probléma (Dolata 2006).

Prispévek Il

V roce 2014 CSO pomoci webového rozhrani monitorovala celkem 1231 hnizdnich ptileZitosti
(1087 hnizd a 144 prazdnych hnizdnich podlozZek), pro tyto hnizda bylo zaznamendno 5 350
pozorovani. Distribuce hnizd byla vCR (i nizdich spravnich jednotkach) vroce 2014
nepravidelnd, tento fenomén je bézny na vétsiné arealu Evropy (Denac 2010, Thomsen 2013,
Tryjanowski et al. 2005b). Jako podklad hnizd dominoval v roce 2014 vysoky komin (komin
stojici samostatné nebo spojeny s budovou, vyrazné prevysujici obrys budovy), zbytek hnizd
byl umistén na nizkych kominech (vyrazné neprevysSuje obrys budovy) a stfechach budov,
elektrickych sloupech a sloupech specidlné pro ¢apy, nejméné hnizd bylo na stromech. Jesté
v roce 2000 ¢&api preferovali mimo kominy také stromy (Rejman & Lacina 2002). Ubytek
stromovych hnizd zaznamenali kolegové i v Polsku, kde zaroven pribyva hnizd na elektrickych
sloupech (Rubacha & Jerzak 2006, Kuzniak 2006). PrUmérny pocet mladat na Uspésné
hnizdo nevykazoval statisticky trend béhem obdobi 1984-2004, stejné jako hnizdni
uspésnost pro toto obdobi. Tyto vysledky opét podporuje Thomsen (2013), kdyz fadi nasi
populaci k populacim s malym nebo Zzadnym populaénim ristem.

Prispévek Il

Analyzami nadmorské vysky hnizd c¢apa bilého jsem zjistila, Ze nadmorska vyska hnizd
zakladanych v letech 1875-2005 (vSechna data) respektive 1907-2005 (presny rok zalozeni
hnizda) prekvapivé klesa. Pfi zahrnuti priimérné teploty pro tfi mésice v dobé pfriletu a typu
pad, jsme zjistili, Ze se zvysujicimi se primérnymi teplotami, klesa nadmorska vyska hnizd.
Klesajici podil orné pldy, vodnich a zastavénych ploch zplsobuje pokles nadmorské vysky
hnizd. Naopak se zvySujicim se podilem travy a lesa stoupd i nadmorska vyska hnizd. Posuny
v nadmorské vysce popsal Tryjanowski et al. (2005), v Polsku vSak nadmorska vyska capich
hnizd stoupala. Autofi nepoutZili tolik pGdnich charakteristik jako v mém pfispévku a navic
béhem studovaného obdobi dochazelo v Polsku k postupnému obnovovani a navySovani



poctu podmacenych luk. Takto potravné vyznamny biotop v okoli ¢apiho hnizda muize mit
vliv na vytvoreni hnizda v bezprostfednim kolem nebo az 15 km v okoli (Olsson & Bolin
2014).

Prispévek IV

Zjistili jsme, Ze samice travi na hnizdé vic ¢asu nez samci. AvSak samci (30,1 + 24,8 % z ¢asu
strdveného na hnizdé) se signifikantné vice vénuiji ¢isténi nez samice (16,2 + 15,1 % z ¢asu
strdveného na hnizdé). Intenzita samiciho Cisténi podporuje hypotézu ,atraktivniho cisténi“
(Griggio et al. 2010) avsak pouze je-li na hnizdé pfitomen i samec. Samice nékterych druh

dovedou posoudit kvalitu a Cistotu pefi u samcul (Zampiga et al. 2004).
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