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Abstrakt

Tato disertacni je tvofena tfemi publikacemi a jednim manuskriptem, které se zabyvaji studiem
mezidruhového hnizdniho parazitismu (dale jen MHP) u vybranych druhi celedi kachnovitych
(Anatidea). Prvni ¢ast prace popisuje miru vyskytu MHP v lokalit¢ CHKO Ttebonsko v letech 1999 az
2008 u trech zastupct tribu potapivych (Aythyini): polaka velkého (Aythya ferina), polaka chocholacky
(Aythya fuligula) a zrzohlavky rudozobé (Netta rufina) a dvou zastupcd tribu plovavych (Anatini):
kachny divoké (Anas platyrhynchos) a kopfivky obecné (Anas strepera). V téchto letech byl MHP
zjistén u 6,6 % sledovanych hnizd, pfi¢emz nejcastéji paraziticky snaseli zrzohlavka rudozoba a polak
velky. Vysledky nasi studie byly porovnany s mirou MHP z let 1975 az 1980 zaznamenanych
v nedaleké lokalité¢ Blatna, kdy v tomto obdobi byl MHP zjistén u 13,9 % hnizd. Tento rozdil v mife
MHP odrézi pokles ve velikostech hnizdnich populaci sledovanych druht, ktery mezi sledovanymi lety
nastal. Ve druhé casti prace je porovnavana velikost paraziticky snesenych vajec s velikosti vajec
snesenych neparaziticky u polaka velkého, poldka chocholacky a zrzohlavky rudozobé. U vsech
sledovanych druhti byl zaznamenan signifikantni rozdil ve velikosti parazitickych a neparazitickych
vajec. U polédka velkého byla parazitickd vejce delsi a u poldka chocholacky byla paraziticka vejce vetsi
(v sifce i objemu) nez vejce neparazitickd, zatimco u zrzohlavky rudozobé byla parazitickd vejce mensi
(v délce 1 objemu) neZ vejce neparaziticka. Tento rozdil byl pravdépodobné ovlivnén populacnimi
trendy sledovanych druht a také zavislosti miry MHP na hnizdni densité. Dalsi ¢ast prace se vénuje
studiu reakei hostitelské samice na parazitickou udéalost za pouziti experimentalniho pfistupu. Pomoci
atrapy bylo testovano chovani hostitelské samice polaka velkého vii¢i parazitické samici nachazejici se
u jejiho hnizda. Hostitelskd samice reagovala na pfitomnost parazitické samice vetSinou pasivné, a to
jak na hnizdé, tak v jeho okoli, pfi¢emz pasivni chovani hostitelské samice mize byt do jist¢ miry
adaptivni reakci na hnizdni parazitismus. V posledni studii byla pomoci ptidavacich experimentd
testovana reakce hostitelské samice polaka velkého a polaka chocholacky na pfitomnost parazitického
vejce v hnizd€. U obou sledovanych druhti hostitelské samice reagovaly vétSinou na parazitické vejce
jeho piijetim za vlastni. Jedinou zjisténou vyjimkou byla vétsi mira opousténi parazitovanych hnizd
u polaka chocholacky, kterd muze byt ziejmé zpuisobena rozdilnymi Zivotnimi strategiemi (,,life
histories) druhti. Tato disertacni prace shrnuje zakladni poznatky o MHP u sledovanych druhd, jako je
mira jeho vyskytu a jeho vyvoj ve sledované lokalité, a zaroven sleduje jeho propojenost s vnéjsimi
vlivy a podrobné popisuje reakce hostitelskych samic na parazitické udalosti.

Uvod

Hnizdni parazitismus je alternativni reprodukéni strategii, pfi
které jedna samice (parazitickd) snese vejce do ciziho hnizda
a péci o vejce a nasledné o mlad’ata prenechd jiné samici

(hostitelské) (Payne 1977, Yom — Tov 1980, Petrie & Moller

1991). Tato strategie ma formu obligatni, kdyZ paraziticka
samice snasi sva vejce vyhradné do hnizd jinych druhii a nikdy si nestavi vlastni. KdyZ samice
snasi jak paraziticky, tak si stavi vlastni hnizdo a ma i vlastni sniSku, je parazitismus
oznaCovan jako fakultativni. Dale se parazitismus rozliSuje na mezidruhovy nebo-li
heterospecificky, kdy samice snasi parazitické vejce do hnizd jinych druhd, a vnitrodruhovy ¢i
konspecificky, kdy paraziticka samice snasi vejce do hnizd stejného druhu (Davies 2000).

Bylo provedeno jiz mnoho studii na téma mezidruhového hnizdniho parazitismu, ale
vétSina se jich tykd obligatnich parazith s altricidlnimi mlad’aty. Typickym ptikladem

obligatniho parazita jsou parazitické kukacky (Cucculus sp.), dalsimi druhy s altricialnimi



mlad’aty vyuzivajici tuto strategii jsou vdovky (Vidua sp.), medozvéstky (Indicato sp.)
a vlhovci (Molothrus sp.). Jedina vyjimka obligatniho parazita, ktery ma prekocialni mlad’ata
je jihoamericka kachnice ¢ernohlava (Heteronetta atricapilla) (Payne 1977, Davies 2000).

Mezi druhy s castym vyskytem fakultativniho vnitrodruhového parazitismu patii
i druhy, které byly pfedmétem naSeho zajmu polak velky (Aythya ferina) a polak chocholacka
(Aythya fuligula). Jedna se o potapivé druhy kachen, které maji prekocialni mlad’ata a hnizdi
na zemi (Kear 2005). Ve sledované lokalité se hojné vyskytuji, hnizdi sympaticky a jejich
vzajemny parazitizmus je Gasty (Stovicek 2013).

U téchto druhl se vétSina studii s tématem hnizdniho parazitismu zaméfuje na jeho
podobu vnitrodruhovou, kdy tato forma hnizdniho parazitismu je pomérné Castou soucasti
hnizdni biologie mnoha prekocialnich druhd, jako jsou pravé rizné druhy kachen a vyskytuje
se napfti¢ geografickymi regiony (Yom-Tov 1980, Rohwer & Freeman 1989, Hotéak & Klvana
2009, Krakauer & Kimball 2009, Petrzelova et al. 2013, Poysa et al. 2014).

Mezidruhovy hnizdni parazitismus je pravdépodobné pouze vedlejSim efektem
vnitrodruhového hnizdniho parazitismu, kdy parazitické samice nejsou schopny rozpoznat
snusku stejného druhu (Poyséd 2003). Pravdépodobnost vyskytu mezidruhového fakultativniho
hnizdniho parazitismu se zvySuje s mirou vyskytu vnitrodruhového hnizdniho parazitismu
(Sorenson 1993, 1997), ktera je urCovana nédklady a vyhodami parazitického chovani pro
parazitujici samici. Naopak u hostitelskych samic plati, Ze ¢im vétsi je investice do mladat
(u altricialnich druhti) tim vice jsou vyvinuté antiparazitické strategie a naopak. U druha
S prekocidlnimi mlad’aty nebyly doposud prokézany pfiili§ silné obranné reakce na hnizdni
parazitismus (Sorenson 1993).

Vliv hnizdniho parazitizmu na reprodukéni uspéSnost parazitické samice mutize byt
jak pozitivni, tak negativni. Pozitivni vliv se projevuje zvySenim vlastniho inklusivniho fitness
V podobé& vylihnuti mladéte, do kterého nebyla investovdna zadné péce. Zatimco negativni vliv
na reprodukéni uspésnost se projevi v pripad€, kdy samice nevhodné zvoli hostitelské hnizdo
a snese vejce do sniisSky pokrocile inkubované, ¢i do hnizda opusténého. V takovém ptipadé
nedojde k vylihnuti vejce a parazitickd samice tak investovala zbyte¢nou energii do jeho tvorby
a jeho sneseni (Geffen & Yom-Tov 2001).

Mezi negativni vlivy hnizdniho parazitismu na reprodukéni UspéSnost hostitelské
samice patii opusténi snisky a nebo vypadnuti, ¢i rozbiti vlastniho vejce béhem parazitického
snaseni (Weller 1959, Andersson & Eriksson 1982, Kear 2005). Nasledné pak také muze
dochazet ke snizenému prezivani vlastnich mlad’at vlivem konkurence o potravu ve zvétSené

rodince. Zaroven je znamo, ze ¢im je vetsi sntiska, tim jsou vétsi fyziologické naroky na samici



pii inkubaci, tudiz ptfidané parazitick¢ vejce snesené do sniisky znamend pro hostitelskou
samici vétsi vydej energie (Erikstad & Tveraa 1995, Kilpi & Lindstrom 1997, Deeming 2002,
Hanssen et al. 2005). V piipadé, Ze ale poclet vajec i S parazitickym vejcem nepiesahne
optimalni velikost snusky, parazitismus V podstaté hostitelskou samici nijak neovlivni
(Deeming 2002). V neposledni fadé také s pravdépodobnosti parazitce roste i pravdépodobnost
predace (Kear 2005).

Existuje vSak také nékolik studii, podle kterych miZze mit hnizdni parazitismus na
reprodukcéni UspéSnost hostitelské samice 1 pozitivni vliv. V téchto pracich je zduraziiovan
antipredacni vyznam zvétSenych sniSek. VEtSi sniiSka a zdroven cizi vejce v ni, snizuji
pravdépodobnost sezrani jednoho vlastniho vejce ve sndSce, potazmo vlastniho mladéte
v rodince (Eadie & Lumsden 1985, Eadie et al. 1988). Zaroven ve vétSich rodinkach roste
vigilance a konkurence schopnost vic¢i rodinkdm menSim (Amat 1987, Larson et al. 1995,
Kalmbach 2006).

Samice voli hnizdni parazitismus jako alternativni rozmnozovaci strategii v zavislosti
na n¢kolika faktorech. Jeji volba zavisi v prvni fad¢é na vlastnostech samotné samice a to na
véku, na kondici a jejich zkusenostech. Dale zavisi na podminkach pro hnizdéni a nebo na
vyhodnosti této strategie v ramci hnizdici populace (Yom-Tov 1980, Sorenson 1998, Davies
2000). Dalsim z faktort ovliviiujicich miru vyskytu hnizdniho parazitismu v populaci je
hnizdni densita, kdy plati, ze ¢im je populace vétsi, tim je vétsi konkurence o kvalitni hnizdni
prilezitosti a nasledné narista i pocet parazitickych udalosti (Eadie & Fryxell 1992). Vice
sousednich hnizd totiz znamena vétsi prilezitost k parazitovani. (Andersson & Ericsson 1982,
Sorenson 1993, Eadie et al. 1998, Semel & Sherman 2000, Poysa 2003).

Tato prace je zaméFena na mezidruhovy hnizdni parazitismus z nékolika divodu.
Hlavnim pfedpokladem bylo, Ze na mezidruhové urovni se antiparaziticka strategie bude
projevovat silngji nez na urovni vnitrodruhové. Pro hostitelské samice by mélo byt snadngjsi
rozpoznat parazitické vejce jiného druhu a zaroven by i reakce na samici jiného druhu méla byt
silngjsi, nez na samici druhu stejného.

V ramci zkoumani mezidruhového fakultativniho hnizdniho parazitismu mtzeme zcela
vyloucit vliv pfibuznosti mezi parazitickou a hostitelskou samici (tzv. ,kin selection‘
hypotéza) (McRea & Burke 1996, Andersson & Ahlund 2000) a soustfedit se tak Cisté na
vyhodnost ¢i nevyhodnost hnizdniho parazitismu jako takového. DalSim divodem je také
skute¢nost, ze mezidruhovy hnizdni parazitismus je v terénu pomérné jednoduse rozpoznatelny

a tudiz odpada potieba nakladnych metod molekularni biologie.



Cile prace

o Zjistit aktualni stav vyskytu mezidruhového hnizdniho parazitismu a uréit trend jeho
vyvoje ve sledované lokalité u péti druhi kachen: polaka velkého, polaka chocholacky,
zrzohlavky rudozobé, kopiivky obecné a kachny divoké, v lokalit¢ CHKO Tieborisko
a vysledky analyzy porovnat s daty z let 1975 az 1980 a zaroven urcit druhy, které
Vv lokalité nej€astéji parazituji.

o Porovnat velikosti paraziticky snesenych vajec a vajec neparazitickych u druht
srozdilnymi vyvoji Vv pocetnosti hnizdnich populaci poldka velkého, polaka
chocholacky a zrzohlavky rudozobé. Zjistit, zda se vejce 1isi v délce, Sifce nebo

objemu.

° Popsat chovani hnizdici samice polaka velkého vi¢i narusiteli (parazitické samici)
nachdazejicim se v blizkosti jejiho hnizda pomoci atrapy a pomoci videozaznamu. Zjistit
jaké chovani vykazuje hostitelskd samice vici parazitické samici V priabéhu parazitické
udalosti.

o Zjistit, pomoci experimentalniho pfidavani cizich vajec (kachny divoké) do snusky,
jaké rozpoznavaci schopnosti parazitickych vajec maji polak velky a poldk
chocholacka. Nasledné urcit jakd odpoveéd na paraziticka vejce se u téchto druh

vyskytuje a jakym zplisobem toto chovani ovliviiuje reprodukéni uspesnost.

Material a metodika

V jednotlivych studiich byla pouzita data zlet 1999 az 2013. Sbér dat, kterého jsem se
ucastnila, probihal od kvétna do Cervence v roce 2005 na rybnicich v blizkosti vesnice
Dubiiany (48° 55’ 04" N, 17° 05’ 43" E) v jihovychodni ¢asti Ceské republiky a od kvétna do
ervence v letech 2006 az 2013 v severni &asti CHKO Tiebotisko v jiznich Cechach (49° — 49°
7" 48" N, 14° 26" 24"-14° 31' 12" E). Studovana oblast se nachazi v typické zemédélské
krajiné.

Hnizda nachazejici se v litoralnim porostu a na piitomnych ostruvcich byla
vyhledavana a kontrolovana pravideln¢ dvakrat tydné. V ptipadé nalezu hnizda byl
zaznamenan hnizdici druh a pocet vajec. U vajec byl ur€en stupenl inkubace pomoci techniky
prosvécovani vajec (Weller 1959) a pomoci techniky ,.flotation* (Westerskov 1950). Vejce
byla zmétena a oznacena Cisly pomoci permanentniho fixu. Paraziticka vejce byla uréovana
pomoci rozdilné velikosti, barvy a tvaru vajec. Zvétseni snisky o vice nez jedno vejce za den a

odlisnost ve stupni nasezelosti byly brany jako pomocny ukazatel hnizdniho parazitismu. Podle



vysledktt DNA analyzy Dugger & Blums (2001) udavaji, ze kombinaci vyse uvedenych kritérii
1ze dosahnout az 87 % piesnosti pti urovani parazitickych vajec.

Nalezena hnizda byla pravidelné kontrolovdna az do vylihnuti, opusténi nebo predace.
Kazdé nové vejce bylo zaznamenano a oznaceno. VétSina samic byla v pozdnim stadiu
inkubace odchycena, bud’ na hnizdé¢ do pasti nebo do siti (Weller 1959, Blums et al. 1983).
Jednotlivé samice byly oznaCeny nasalni znackou a okrouzkovany kombinaci barevnych
krouzka a hlinikovym krouzkem z kédovym oznacenim.

Podrobnosti, ve kterych se jednotlivé metodiky 1isi jsou do detailti rozpracovany v textu

jednotlivych studii.

Vysledky a diskuze

Veskeré vysledky jsou podrobné diskutovany v jednotlivych publikacich a manuskriptu
ptilozenych jako soucast této disertatni prace. V nasledujici Casti uvadim strucné shrnuti

jednotlivych studii.

Struény souhrn publikaci predloZzenvch v ramci disertaéni prace

Musil P., Neuzilova S. (2009): Long-term changes in duck inter-specific nest
parasitism in South Bohemia, Czech Republic. Wildfowl Special Issue 2: 176-183.

V prvni praci je popsan vyskyt mezidruhového hnizdniho parazitismu na rybnicich Tiebonské
panve a v jejich blizkém okoli v letech 1999 az 2008 u péti druht kachen a to polaka velkého,
polaka chocholacky, zrzohlavky ruodozobé, koptivky obecné a kachny divoké. Zjisténa data
jsou nasledné porovnavana s vysledky studie provadéné u stejnych druhti v blizké lokalité
Blatna v letech 1975 az 1980 (Smrcek 1980).

V obdobi let 1981 az 2008 doslo k vyraznému poklesu pocetnosti hnizdnich populaci
u viech sledovanych druhii na celém tizemi Ceské republiky. Na Tiebonisku byl zjistén nejnizsi
pokles u koptivky obecné, kde se pocet snizil na 47 % jedinci, zatimco naopak nejvyssi pokles
pocetnosti byl zjistén u poldka chocholacky, kde pocetnost zjisténa v letech 2006 az 2007
¢inila pouhych 10 % jedincti z let 1981 a 1982. Pokles velikosti hnizdni populace, a tim
1 hnizdni density, se patrn€ projevil 1 na niZSim poctu parazitovanych hnizd. V letech 1975 az
1980 dochazelo k hnizdni parazitaci u 13,9 % hnizd (n = 284), zatimco v letech 1999 az 2008
doslo k poklesu podilu parazitovanych hnizd na 6,6 % (n = 1237). Jedinou vyjimkou, kde
nedoslo k poklesu poc¢tu hnizdnich part, ale naopak k nariistu, byla zrzohlavka rudozoba.

V ramci této studie byla také provedena korelace pravdépodobnosti byt parazitovan

a sam byt parazitem. Ukdazalo se, Ze druhy které vice parazituji, jsou i zaroven vice



parazitovany. Nejvice parazitovanym a soucasn¢ nejvice parazitujicim druhem byla zrzohlavka
rudozoba, kde vSak byl vzorek dat velmi maly. Druhym nejcastéji parazitovanym druhem byla
koptivka obecnd a druhym nejcastéjSim parazitem byl polak velky. Naopak nejméné casto

parazitovanym a zaroven parazitujicim druhem byla shledana kachna divoka.

Neuzilova S., Kuklikova B., Musil P., Langrova A. & Musilova Z. (odeslino
v dubnu 2015): Differences in egg sizes of parasitic and non-parasitic eggs in the
Common Pochard Aythya ferina, Tufted Duck Aythya fuligula and Red-Crested
Pochard Netta rufina. Ardea

V této dil¢i studii jsme porovnavali velikosti mezidruhové paraziticky snesenych vajec
se vzorkem vajec snesenych v ramci zbytku hnizdni populace Vv letech 2006 az 2013 u tfech
druht kachen (polaka velkého, polaka chocholacky a zrzohlavky rudozobé). Velikost hnizdni
populace poldka velkého a poldka chocholacky je ve sledované lokalit¢ od roku 1981 na
poklesu, zatimco u hnizdni populace zrzohlavky rudozobé dochazi k nartstu (Musil et al.
2001). Cilem této prace bylo zjistit, zda se paraziticka vejce lisi ve velikosti od neparazitickych
vajec u populaci s rozdilnymi vyvoji pocetnosti. Porovnavana byla délka, §itka a objem vajec.

Je znamo, Ze velikost vejce Casto souvisi s velikosti ¢i vékem samice, kdy byla
prokazana pozitivni korelace mezi velikosti vajec a velikosti té€la samice (Rahn et al. 1975,
Cooper 1978, Newell 1988, Robertson et al. 1994, Flint & Grand 1996, Waldeck et al. 2011).
Nasim predpokladem bylo, ze rozdilné populacni trendy se projevi i v rozdilné velikosti
parazitickych a neparazitickych vajec.

Signifikantni rozdily ve velikosti parazitickych a neparazitickych vajec byly zjistény
u vSech tfi sledovanych druhtl. Parazitickd vejce poldka velkého byla signifikantné delsi (n =
59, P =0,029) nez vejce neparaziticka (n = 1128), a paraziticka vejce polaka chocholacky byla
signifikantné $irsi (n = 61, P = 0,02) a méla vétsi objem (P = 0.02) nez vejce neparaziticka (n =
2763). Zatimco paraziticka vejce zrzohlavky rudozobé byla zietelné kratsi (n = 21, P < 0,001)
a m¢la mensi objem (n = 21, P = 0,006) nez vejce neparaziticka (n = 33).

Ze ziskanych vysledkl lze tedy predpokladat, ze paraziticka vejce polaka velkého
a polédka chocholacky, jejichz hnizdni populace jsou ve sledované lokalit¢ dlouhodobé na
ustupu, pochéazela od vétSich samic. Naopak u zrzohlavky rudozobé, jejiZ hnizdni populace na
Trebonsku roste, byla parazitickd vejce signifikantné mensi (v délce i objemu) nez vejce
neparaziticka. Lze tedy predpokladat, ze byla snaSena mensimi samicemi (Rahn et al. 1975,
Cooper 1978, Newell 1988, Robertson et al. 1994, Flint & Grand 1996).



Honza M., Pialkova R., Albrecht T. & Neuzilova S. (2009). Nest defence against
conspecific intruders in the Common Pochard Aythya ferina: natural observations
and an experimental test. Acta Ornithologica 44: 151-158.

V této studii jsme zkoumali reakce hostitelské samice na parazitickou samici a na parazitické
vejce v prabéhu parazitické udalosti pomoci experimentalniho pfistupu. Pomoci atrapy samice
poléka velkého jsme simulovali situaci, kdy se samice vraci na hnizdo a je konfrontovana se
samici parazitickou. Chovani testované samice vuci parazitické samici bylo porovnavano
S chovanim vici kontrolnimu druhu, vycpané samici bazanta obecného (Phasianus colchicus).
Reakce na ob¢ atrapy probihaly velmi podobné. Samice po navratu vétSinou v tichosti plavaly
Vv okoli hnizda a pozorovaly atrapu. Latence prvniho navratu i doba stravena v okruhu 5 m od
hnizda se pohybovaly vétsinou kolem 20 az 30 min u obou atrap.

Neptitomnost rozdilu v reakci na parazitickou samici v porovnani s reakci na kontrolni
samici bazanta obecného miize znamenat, ze samice polaka velkého nevnima pfitomnost cizi
samice polaka velkého ani bazanta obecného jako hrozbu.

Z analyzy video zdznamu a Casosbérného fotografovani chovani inkubujici samice vici
parazitujici samici je zfejmé, ze obrana hnizda je velmi pasivni. Parazitickd samice nebyla
témét nikdy z hostitelského hnizda inkubujici samici vyhnana. Typické chovani parazitické
samice vypada tak, jak bylo dfive popsano u polaka dlouhozobého (Aythya valiserina)
(Sorenson 1993) a polaka polaka amerického (Aythya americana) (Sorenson 1998), ze se
samice snazi protlacit pod samici inkubujici a snazi se ji vytlait z hnizda ven. I pfesto, Ze
parazitickd samice hrubé vyruSuje inkubujici samici, aktivni obranné chovani jako napf.
klovani, bylo zaznamenano jen sporadicky. Pfesto zadné z parazitujicich samic tato obrana
nezabranila ve sneseni vejce.

U polaka velkého se tedy pravdépodobné nevyvinula schopnost aktivni obrany hnizda
proti parazitismu. Na druhou stranu vsak tiché a nenapadné chovani nemusi vzdy ukazovat na
nedostatek obranné¢ho chovani. V naSem pokusu hostitelské samice vyckavaly pomérné
dlouhou dobu v okoli hnizda, kdy takové chovani miuZze byt soucdasti taktiky nezavést
potencionalniho parazita az k hnizdu samotnému (Gill et al. 1997). Toto chovani mtiize byt
adaptivni, také protoze v ptipad¢ tvrdSich souboji samic na hnizd¢, mize hostitelskd samice

pfijit o vlastni vejce, ktera se mohou napf. rozbit, ¢i vypadnout z hnizda (Sorenson 1998).



Neuzilova S., Musil P. (2010): Inter-specific egg recognition among two diving
ducks species, Common Pochard Aythya ferina and Tufted Duck Aythya fuligula.
Acta Ornithologica 45: 59-65.

Situaci, kdy je parazitické vejce sneseno do hnizda, jsme zkoumali v dalsi studii. Porovnavali
jsme odpovédi hostitelskych samic poldka velkého a poldka chocholacky na piitomnost
parazitického vejce v hnizdé. Do hnizd sledovanych druhti jsme pfidavali jedno nebo tfi
paraziticka vejce kachny divoké. V nasledujicich sedmi dnech od polozeni parazitickych vajec
jsme provedli vzdy tii kontroly, kdy byly podrobné¢ zaznamenavany zmény poloh a pocti
vajec. Experimentaln¢ parazitovana hnizda byla porovndvana s hnizdy kontrolnimi, kde
nedoslo k zaddné manipulaci, ale byla kontrolovana se stejnou castosti.

Hostitelska samice muize na cizi vejce reagovat, tak ze se je pokusi z hnizda vyhodit,
pokud vSak vejce najisto nerozpozna, existuje velkd pravdépodobnost, Ze vyhodi vejce vlastni.
V pribéhu experimentélni ¢asti se ndm nepodafilo prokazat, ze by hostitelskd samice byla
schopna paraziticka vejce rozpoznat s takovou jistotou, aby pro ni bylo vyhodné je z hnizda
vyhazovat. Vétsina hostitelskych samic si vejce v hnizdé ponechala a inkubovala je dal jako
vlastni.

Hnizdni GspéSnost se mezi sledovanymi druhy liSila. U hnizd poléka velkého ¢inila 83,3
% (n = 30), zatimco u polaka chocholacky tvofila jen 55,6 % (n = 45) hnizd. Hnizdni uspésnost
byla ovlivnéna nejen opousténim snusek hostitelskou samici vlivem parazitismu, ale i a
predaci. Prekvapivé zjisténi bylo, Ze parazitovanid hnizda poldka chocholacky byla castéji
opousténa nez u druhého sledovaného druhu (Fisher’s exact test: P = 0,02).

Je t€Zké jednoznacné fici, do jaké miry ovlivni opusténi parazitované snisky fitness
hostitelské samice. Pokud samice hnizdo opusti v dobé snaseni, je velmi pravdépodobné, ze
znovu zahnizdi jinde a dokon¢i tak sviij zapocaty reprodukéni cyklus (Weller 1959, Sorenson
1993). Oba sledované druhy jsou dlouho zijicimi, a tudiz je u nich i velka pravdépodobnost
preziti do dalsiho roku a moznost Gspé$ného rozmnozovani v dalsim roce (Owen & Black
1990, Musil et al. 2001, Kear 2005).

Druh hnizdici na konci sezony jako je polak chocholacka, ma ztiZené podminky pro
uspeésné vyvedeni mlad’at. Ke konci sezony roste konkurence o potravu a zdrovenn ma samice
mén¢ Casu na vlastni rekonvalescenci pfed nadchazejici zimou (Owen & Black 1990, Kear
2005). Nabizi se vysvétleni, ze hostitelska samice polaka chocholacky fesi klasické ,,trade-off*
mezi péci o parazitovanou sntiSkou, a tim i 0 cizi mlad’ata a svou vlastni mensi sniiSkou a nebo
variantou nehnizdit a pockat do pfistitho roku (Musil et al. 2006). Ztéchto duvoda

pravdépodobné tento druh reaguje na hnizdni parazitismus citlivéji.



Zavéry

Mezidruhovy hnizdni parazitismus se vyskytoval v letech 1999 az 2008 u 6,6 % hnizd,
coz je oproti letim 1975 az 1980 pokles. V téchto letech byl hnizdni parazitismus popsan
u 13,9 % hnizd. Tento pokles nastal pravdépodobné v dasledku poklesu velikosti
hnizdnich populaci sledovanych druhti. Nejcastéji snaseli paraziticky zrzohlavka
rudozobd a polak velky.

Paraziticky snesena vejce byla u dvou sledovanych druhti s klesajici hnizdni populaci
(polaka velkého a polaka chocholacky), vétsi neZz vejce neparaziticka, zatimco
u zrzohlavky rudozobé, u které dochédzi k nartistu hnizdni populace, byla paraziticka
vejce mensi nez vejce neparazitickd. Tento rozdil je pravdépodobné podpoten
populaénimi trendy sledovanych druhti a zavislosti miry hnizdniho parazitismu na
hnizdni densité.

Hostitelska samice reagovala na parazitickou samici vesmé&s pasivné a to jak na hnizdé¢
tak v jeho okoli. Neni vSak vylouéeno, ze pasivni chovani je do jisté miry adaptivni
reakci na parazita. Typické chovani parazitické samice u hostitelského hnizda vypadalo
tak, ze se parazitickd samice snazila protlacit pod samici inkubujici a pokousela se ji
vytladit z hnizda ven.

Reakci hostitelské samice na parazitické vejce v hnizd¢ bylo u obou sledovanych druhi
(polaka velkého, polaka chocholacky) vétSinou jeho pfijeti. PfiCemz u polaka
chocholacky se signifikantné Castéji objevovala reakce opusténi parazitovaného hnizda
nez u druhého sledovaného druhu, coz je pravdépodobné zptisobeno rozdilem v zivotnich

strategiich (,,life history®).
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Abstract

This PhD thesis is conecting three publications and one manuscript and focuses on the study of
interspecific nest parasitism among particular duck species of family Anatidae. The first part describes
the occurrence of interspecific nest parasitism, in the study area of Trebon between years 1999 and
2008 in three diving duck species (Aythini): the Common pochard (Aythya ferina), the Tufted duck
(Aythya fuligula) and the Red-crested Pochard (Netta rufina) and two dabbling duck species the
Gadwall (Anas strepera and the mallard (Anas platyrhynchos). The most of parasitic eggs was laid by
Red-creasted Pochard and Common Pochard. In this period, inter-specific nest parasitism was recorded
in 6.6% of nests. The values were compared with the results of studies in the same species between
1975 and 1980. when inter-specific nest parasitism was in 13.9% of nests. The difference in rate of nest
parasitism is caused as a result of a decline in breeding populations of the studied species. In the second
analysis, we investigate whether parasitically laid eggs are of different size than non-parasitic eggs in
three diving duck species; the Common Pochards, the Tufted Ducks and the Red-Crested Pochards.
Parasitic eggs of the Common Pochard were significantly longer than non-parasitic eggs of the same
species and parasitic eggs of the Tufted Duck were significantly wider and had greater egg mass than
non-parasitic eggs of the same species. Contraarily, the parasitic eggs of the Red-Crested Pochard were
smaller, were shorter and had smaller egg mass. The differences in sizes are caused by the population
trends of the studied species and the dependence of nest parasitism proportions to nest density. The next
part of my study focuses on host reactions to parasitic events, which is tested in an experimental way.
There, it was found that the host female of Common Pochard’s reaction to a parasitic female in the nest
or in the surrounding area, is mostly passive. However, this passive behavior could be an adaptive
reaction to a parasite. In the last part of my study, the major host female’s reaction to parasitic egg/s
was acceptance in both studied species (Common pochard, Tufted duck). The parasitized nests of the
Tufted duck were abandoned significantly more often than Common pochard nests. The abandonment
of a parasitized nest by the Tufted duck’s host female could be one of a few exceptions. These
exceptions are probably caused by differences in the life history of the studied species. We can
conclude that particular aspects of nest parasitism, such as the size of a parasitic egg, and the rate of
nest parasitism, could be influenced by external factors like population trends and nest density.

Introduction

Brood parasitism is an alternative reproductive strategy. An
individual female (parasitic) purposely lays eggs in
a conspecific or inter-specific nest without taking part in the

processes of incubation and taking care of the hatchlings (Payne
1977, Yom-Tov 1980, Petrie & Moller 1991). The form of brood parasitism could be
facultative or obligatory. In the case of the facultative form of brood parasitism, the female lays
parasitic egg/s and, at the same time, has her own nest. Obligatory brood parasite lays egg/s
solely in the nest of other birds. Brood parasitism is classified as conspecific or intra-specific
when the female lays an egg in the nest of the same species, or heterospecific or inter-specific
when the female lays an egg in the nest of another species (Davies 2000).

Tle most of studies interested in interspecific brood parasitism is focused to obligate
parasites with altricial young. Typical examples of obligate parasite are parasitic cuckoos

(Cucculus sp.). Other species using this strategy are Vidua sp., Indicato sp. and Molothrus sp.
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The one exception of obligate brood parasites is duck Heteronetta atricapilla (Payne 1977,
Davies 2000), which has precocial young.

Our research focused on species with frequent occurrence of facultative nest parasitism:
the Common Pochard (Aythya ferina) and the Tuffted Duck (Aythya fuligula). The Common
Pochard and Tufted Duck are a sympatric breeding diving duck species with precocial young
which differ in various ways i.e. body size and timing of the breeding season, duration of
incubation and characteristics of the eggs (Kear 2005). In the study area, they are found very
often and they breed and parasitize each other frequently as well.

Of all bird families, waterfowl show the highest frequency of conspecific brood
parasitism (Yom-Tov 1980, Rohwer & Freeman 1989, Hotak & Klvana 2009, Krakauer &
Kimball 2009, Petrzelova et al. 2013, Poysé et al. 2014).

Interspecific brood parasitism seems to be an accidental consequence of conspecific
breeding parasitism and occurs in all waterfowl groups and in all geographic regions. Parasitic
females are probably not able to recognize the clutch of the same species (Poysd 2003). The
rate of interspecific facultative parasitism increases with the rate of intraspecific facultative
parasitism (Sorenson 1993, 1997). The occurrence of nest parasitism is determined by the costs
and benefits of the parasitic behavior of a parasitic female. In contrast, in the host female, the
greater the investment in offspring (in altricial species), the more developed the antiparasitic
strategies are and vice versa. Species with precocial young have not been proved to have
a strong antiparasitic defensive reaction to nest parasitism yet (Sorenson 1993).

The influence of nest parasitism on the reproductive success of a parasitic female
can be positive or negative. The positive impact is shown by the increase of inclusive fitness in
the form of hatched chicks, in which the parasitic female had not invested any care. The
negative impact is reflected when the female chooses an innapropriate host nest (advanced
incubated nests or abandoned nests), eggs will not get chance to hatch and the parasitic female
will have invested unnecessary energy in the creation and egg-laying (Geffen & Yom-Tov
2001).

Parasitism can have a significantly negative or, in some cases, positive effects on the
reproductive success of the incubating host female. Negative effects include desertion, egg
displacement and breakage or reduction of the host clutch (Weller 1959, Andersson & Eriksson
1982, Kear 2005) or it could decrease the survival of ducklings in larger broods. An enlarged
clutch requires more energy for incubation in waterfowl (Erikstad & Tveraa 1995, Kilpi &
Lindstrom 1997, Hanssen et al. 2005) and can have other costs. Brood rearing reduces the

future potential reproduction in ducks (Hanssen et al. 2005). Another negative effect of nest

12



parasitism influencing host fitness is predation. The chance of predation during egg-laying
increases with clutch size. Larger clutches are left longer unguarded and are thus more prone to
predation (Kear 2005).

The variation in the rate of brood parasitism among species may be explained with
differences in the costs and benefits of parasitism for the parasitic female (Sorenson 1992).

On the other hand, the presence of parasitic offspring in a brood might involve low, no
costs or even be advantageous for the host. The presence of parasitic offspring in a larger brood
could reduce the effect of predation when extra offspring reduce the risk for the host’s own
offspring being taken by a predator (Eadie & Lumsden 1985, Eadie et al. 1988) and could
increase vigilance. The benefits of a large brood in competition with other families over food
may also play a role in some species (Amat 1987, Larson et al. 1995, Kalmbach 2006).

The distribution of parasitic strategy in population is influenced by several factors such
as age, condition, body size of the female and expediency of being a parasite (Yom-Tov 1980,
Sorenson 1998, Davies 2000).

The incidence of brood parasitism in ducks is influenced by the density of the nesting
population. The larger the population, the greater the competition for good nesting
opportunities there are, and, consequently, the number of parasitic events increases. More
nesting neighbors mean more opportunity for parasitic laying (Andersson & Ericsson 1982,
Sorenson 1993, Eadie et al. 1998, Semel & Sherman 2000, Poysd 2003).

Our study focuses on interspecific nest parasitism for several reasons. Our main
assumption was that on the interspecific level, the antiparasitic strategy would reflect more
strongly than on the intraspecific level. For host females, it should be easier to recognize the
egg of a different species rather than an egg of the same species. At the same time, the reaction
to a female of a different species should be stronger than the reaction to a female of the same
species.

The situation is complicated with The antiparasitic behavior of the host female is
influenced by her kinship with the parasitic female and the host female doesn't refuse the
parasitic egg and doesn’t behave aggressively with parasitic females (Robertson 1998,
Andersson & Waldeck 2007).

If we exclude the influence of relatedness on the intraspecific level (the kin selection
hypothesis) (McRea & Burke 1996, Andersson & Ahlund 2000), we can focus our interest
purely on the benefits and costs of parasitism. And, finally, the interspecific parasitism is in the
field relatively easily recognizable and therefore eliminates the need for expensive molecular

methods.
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Aims of the thesis

e  To evaluate the current rate of inter-specific nest parasitism in five species of ducks:
Common pochard, Tufted duck, Red-crested pochard, Gadwall and Mallard. Than
compare these results with analysis from earlier years (1975 to 1980) and describe the

evolution of rates of inter-specific nest parasitism in the study area.

e To compare the sizes of parasitic with non-parasitic eggs in naturally breeding
populations with different trend in numbers of breeding population and evaluate if there

are some differences in length, width and egg mass.

e  To describe the behavior of the nesting female to intruders (parasitic female) near their
nest and to find out what type of reaction exhibits the host female to the parasitic female
during parasitic events.

e  To determine the ability to recognize parasitic eggs by using the experimental addition of
Mallard eggs to the Common pochards' and Tufted ducks' nests. To find out the response
of the host female to an experimental parasitic egg and evaluate how this behavior affects

the reproductive success.

Material and methods
In the particular studies were used the data from 1999 till 2013. Data collection | have been
participated was held in the Czech republic from May to July 2004 in several fish ponds near
Dubnany (48° 55" 04” N, 17° 05" 43" E) in the south-eastern part of the Czech Republic and
from May to July 2005 - 2013 in the northern part of the Trebon Biosphere Reserve South
Bohemia and in the the adjacent area (49° — 49° 7' 48" N, 14° 26’ 24"—-14° 31' 12" E). The
study site is situated in a typoval agricultural area, with interspersed villages and deciduous
woods. The nests were found on artificial islands and in the littoral vegetation surrounding the
fish ponds.

The potential nesting areas were thoroughly searched for new nests twice a week. When
a nest was found, the nesting species and number of eggs were recorded. The nest was marked
by writing the nest number on a red small plastic tag attached close to the nest. The eggs
determined their incubation stage using the egg-candling technique (Weller 1959) and flotation
(Westerskov 1950). The eggs were measured and numbered with a waterproof marker. We
identified inter-specific parasitic eggs using differences in size, colour and shape. An increase

of > 2 eggs per day and differences in incubation stages were an indication of parasitism as
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well. According Dugger & Blums (2001) DNA fingerprinting showed that the combination of
the criteria described above results in 87 % accuracy of correctly assigning eggs.

The nests found were visited until clutch completation and each new egg was numbered
with a waterproof marker in consecutive order of laying. The majority of the females were
captured in their nests with dropdoor traps (Weller 1959, Blums et al. 1983) during the late
incubation period, and were individually colour-banded and provided with an aluminium ring.

The differences between materials and methods are mentioned in details in attached

studies.
Results and disscusion
All results are discussed in detail in various publications and manuscript attached as part of this

dissertation. Therefore, the following section is a brief summary of each publication .

Summary of submitted publications and manuscripts

Musil P., Neuzilova S. (2009): Long-term changes in duck inter-specific nest
parasitism in South Bohemia, Czech Republic. Wildfowl Special Issue 2: 176-183.

The first part describes the occurrence of interspecific nest parasitism in the study area of
Trebon between the years 1999 and 2008 in five duck species: the Gadwall, the Mallard, the
Common pochard, the Tufted duck and the Red-crested Pochard. These values were compared
with the results of studies in the same species near the Blatna area in 1975 -1980 (Smrcek
1980).

There has been a major decrease in the number of birds recorded during the breeding
season (hereafter breeding numbers) in South Bohemia since the early 1980s. By 20062007,
breeding numbers of individual species had declined to 47 % (Gadwall Anas strepera) or as
low as 10 % (Tufted Duck Aythya fuligula) of the breeding numbers recorded in 1981-82. The
only exception was the Red-crested Pochard (Netta rufina the least abundant duck species),
whose breeding numbers increased. Inter-specific clutch parasitism was recorded in 13.9 % of
clutches (n = 284) in 1975-1980, i.e. in the years when the number of breeding pairs was
increasing. After a decline in breeding numbers, 6.6 % of clutches (n = 1237) of inter-specific
clutch parasitism were recorded in 1999-2007. The frequency of inter-specific parasitism was
lower in 1999-2007 than in 1975-1980 for all species except the least abundant Red-crested

Pochard (only three clutches found) where there was no significant increase.
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A significant inter-specific correlation was recorded between the probability of being
parasitised (to be host) and to be a parasite, but it should be noted that this relationship was
strongly affected by the data point for the least abundant species, i.e Red-crested Pochard.
Moreover, when testing each study period separately, the correlation was only significant in the
second study period but not in the first. Red-crested Pochard clutches were the most often
parasitised and at the same time the Red-crested Pochard most often laid parasitic eggs in the
nests of other species. The Gadwall was the second most parasitised species. Mallard nests

were the least parasitised and the Mallard also laid the lowest number of parasitic eggs.

Neuzilova S., Kuklikova B., Musil P., Langrova A. & Musilova Z. (submitted
August 2015): Differences in egg sizes of parasitic and non-parasitic eggs in the
Common Pochard Aythya ferina, Tufted Duck Aythya fuligula and Red-Crested
Pochard Netta rufina. Ardea

In the second analysis we investigate whether parasitically laid eggs are of different size than
non-parasitic eggs in three diving duck species; the Common Pochards, the Tufted Ducks and
the Red-Crested Pochards which breed in a study area and are often parasitized by each other
(Stovicek et al. 2013). We compared egg mass, length and width of eggs laid between 2006
and 2013.

The breeding populations of Common Pochard and Tufted Duck have been declining in
our study area since 1981 up to now. On the contrary, the breeding population of Red-crested
Pochard has been increasing. We predicted that different trends in numbers could result
different pattern in parasitic and non-parasitic eggs size.

Significant differences were discovered in all three species. Parasitic eggs of the
Common Pochard were significantly longer (n = 59, P = 0.029), than non-parasitic eggs (n =
1128) of the same species and parasitic eggs of the Tufted Duck were significantly wider (n =
61, P = 0.02) and had greater egg mass (P = 0.02) than non-parasitic eggs (n = 2763) of the
same species. Conversely, the parasitic eggs of the Red-crested Pochard were significantly
shorter (n = 21, P < 0.001) and had lower mass (n = 21, P = 0.006) than non-parasitic eggs
(n = 33). Common Pochard and Tufted Duck females seem to lay greater parasitic eggs than is
occurring in their own nests and parasitic eggs come likely from greater females (Rahn et al.
1975, Newell 1988, Robertson et al. 1994, Flint & Grand 1996, Waldeck et al. 2011).

The parasitic eggs of the Red-crested Pochard were found a significantly smaller (egg
length and egg mass) than non-parasitic eggs and were probably laid by smaller females (Rahn
et al. 1975, Newell 1988, Robertson et al. 1994, Flint & Grand 1996).
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Lower proportion of interspecific parasitic eggs in total amount of eggs in Common
Pochard and Tufted Duck comparing to Red-crested Pochard indicate that IBP is less
frequently used as alternative reproductive strategy in both species. This finding is in line with
the previous study (Musil & Neuzilova 2009) where IBP was more frequent in period of higher

population size.

Honza M., Pialkova R., Albrecht T. & Neuzilova S. (2009). Nest defence against
conspecific intruders in the Common Pochard Aythya ferina: natural observations
and an experimental test. Acta Ornithologica 44: 151-158.

The third part describes the rections of the host female to the parasitic female or egg during the
parasitic event. Using a conspecific female dummy, we experimentally simulated a situation
where a female returning to her own nest is confronted with a conspecific parasite. The
behaviour of the tested females towards the experimental dummy was compared with their
responses towards the stuffed female Ring-necked Pheasant (Phasianus colchicus) used as
a control. There were no differences in the latency to the first arrival when both dummies were
presented close to the experimental nest. Similarly, focal females spent the same amount of
time within a 5 m radius of the nest. In general, females exhibited a very similar pattern of
behaviour in the presence of both dummies: they swam silently around the nest and observed
the dummy closely.

The lack of differences between the measured parameters recorded in the experiments
with conspecific and pheasant dummies may indicate that female Pochards do not recognize
the conspecific intruder as a specific threat.

In addition, the responses of the incubating female towards the conspecific female on
her nest were studied using continuous video recordings. The defence was not sufficient since
the intruders were never expelled from the nest. The data indicate that active sophisticated anti-
parasitic tactics have not evolved in Pochards, although there is some level of defence towards
intruding conspecific parasites.

As in the Canvasback (Sorenson 1993) parasitic females gained access to foreign nests
by tunnelling under the host female and pushing her out of the nest bowl. During this act some
parasitised females actively defended the nests by threatening and pecking the intruder. The
same behaviour has been recorded in the Redhead (Weller 1959, Sorenson 1998), but threats
and pecks at the intruder usually did not deter it. Similarly, in the Common Pochard, we did
not record any case of deterring the intruder from the nest.

One might conclude that the nest defence observed in Common Pochards is inefficient,

as in no case was the parasitic female effectively deterred from the nest. The situation we
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recorded, i.e. silent host behaviour, could be explained in principle by a “nesting-cue*
hypothesis, which suggests that brood parasites use nest defence responses directed towards
them by the hosts as cues to locate nests (Gill et al. 1997). The shy behaviour of Pochard
females in the presence of an intruder close to the nest could be a form of adaptive “no
defence” strategy. Being passive towards intruders could also be adaptive, as it is highly
probable that eggs would be displaced from the nest during an intensive struggle (Sorenson
1998).

Neuzilova S., Musil P. (2010): Inter-specific egg recognition among two diving
ducks species, Common Pochard Aythya ferina and Tufted Duck Aythya fuligula.
Acta Ornithologica 45: 59-65.

In the last part of study, we compared the reactions of host females of two diving duck
species; the Common Pochard and Tufted Duck to parasitic egg/eggs in the nest. We used one
or three Mallard’s eggs with the aim of simulating two different levels of brood parasitism.
Each nest was revisited after 1, 2 and 7 days of exposure. Photographs of the actual position of
the eggs were taken and sampled during every visit. Control nests received no extra egg, but
were visited with the same frequency as the experimental nests.

We determined reactions of host females as following (1) the female tries to push the
parasitic egg out of the nest bowl if she doesn‘t recognize her own eggs; surely she could reject
her own egg instead of the parasitic one by mistake. During the experimental part of study, we
have failed to prove that the host female was able to recognize parasitic eggs with such
certainty that it was advantageous for her to try reject some of the eggs. Our assumption
therefore is that it is better not to reject the eggs. This assumption was confirmed during the
following experimental part. (2) The majority of host females accepted eggs in the nest and
incubated parasitic eggs as their own. The third examined reaction was (3) the discrimination
of parasitic eggs inside the nest bowl.

A higher hatching success was found in Common Pochard’s clutches (83.3 %, n = 30)
than in Tufted Duck‘s clutches (55.6 %, n = 45 ). It has been affected by predation or desertion
of host female (Owen & Black 1990, Kear 2005). The abandonment of the clutch could be an
effective antiparasite strategy in some case. If a female leaves a clutch during the laying stage,
it is very likely she will re-nest (Weller 1959, Sorenson 1993). On the other hand, both of the
monitored species are long-lived birds. There is a high probability of survival to the next
season, and a next attempt of laying (Kear 2005).

The fact that parasitized nests of the Tufted duck were abandoned significantly more

often than Common Pochard nests was an interesting Cindiny (Fisher’s exact test: P = 0.02).
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The reason could be the timing of the Tufted Duck’s nesting to the later part of the season,
when conditions are worse for successful duckling raising. Towards the end of the nesting
season, the competition for food sources is higher and the female has a shorter time for
recovery before winter (Owen & Black 1990, Kear 2005). The host female faces a trade-off
between taking care of parasitic brood and duckling in actual season or abandon parasitized

brood and leave the nesting to the next season (Musil et al. 2006).

Conclusions

e  The occurrence of interspecific nest parasitism in the study area of Trebon from 1999
till 2008 was 6.6 % of nests which is a decline in comparison with the rate of nest
parasitism from 1975 to 1980. In this period, inter-specific nest parasitism was recorded
in 13.9 % of nests. The difference in rates of nest parasitism is caused as a result of
a decline of breeding populations of the studied species. The Red-crested Pochard and
Common Pochard most often laid parasitic eggs in the nests of other species.

o Parasitic eggs of declaining Common pochard were significantly longer than non-
parasitic eggs of the same species and parasitic eggs of declaining Tufted duck were
significantly wider and had greater egg mass than non-parasitic eggs of the same
species. Contrarily, the parasitic eggs of increasing Red-crested pochard were smaller,
shorter and had lower egg mass. The differences in sizes are caused by the population
trends of studied species and the dependence of the proportion of nest parasitism to nest
density.

e  The host female’s (Common pochard) reaction to a parasitic female in the nest or in the
surrounding area, is mostly passive. This passive behavior could be an adaptive
reaction to a parasite. Tipical behavior of parasitic females is she gained access to

foreign nests by tunnelling under the host female and pushing her out of the nest bowl.

e  The host female’s reaction to parasitic egg/s in the nest is major acceptance in both
studied species (Common pochard, Tufted duck). Parasitized nests of the Tufted duck
were abandoned significantly more often than Common pochard nests. The stronger
reaction of a host female to a parasitic egg/s is probably caused by the differences in the

life history of the studied species.
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