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Antipredacni chovani, pohlavni vybér a reprodukéni Gspéch u vrabce domaciho

Passer domesticus

Souhrn disertacni prace

Biparentdlni péce u vrabce domaciho je nerovnomérné rozdélena mezi oba partnery. Zatimco
samice vénovala vice ¢asu zahfivani mladat a castéji je krmila, samec vice investoval do obrany
hnizda. Rodi¢e pfitom nepfizplsobovali intenzitu obrany hnizda chovani svych partnerd, ani
parametrdm snasky. Jen samci méli tendenci branit drivéjsi snlsky vice, jak predpoklada hypotéza
hodnoty snlsky. Frekvence krmeni samcem pozitivné ovliviioval jejich hmotnost, coz zdlraziuje
vyznam jeho prispévku k rodicovské péci a dlleZitost vybéru partnera pro reprodukéni Uspésnost
samice.

Intenzita obrany hnizda rostla u samcu s velikosti melaninového ornamentu, ¢erné skvrny na hrudi,
jejiz velikost signalizuje postaveni v socialni hierarchii, stari a okrajové také kondici. Pfredpokladame,
proto, Zze by ornament mohl také slouzit jako signal ochoty samce investovat do obrany hnizda.
Potvrzeni funkce ornamentu jako signdlu rodi¢ovské péce v pohlavnim vybéru dopliuje zavéry
recentni metaanalyzy. Nase vysledky ukazuji, Ze velikost ornamentu sice nevypovida o frekvenci
krmeni a o case strdveném zahfivanim mladat, ale koreluje s intenzitou hnizdni obrany, coz je
slozka rodicovské péce, kterd nebyla do metaanalyzy zahrnuta. Domnivame se, Ze tento vysledek
neni prekvapivy, protoZze korelace velikosti melaninového ornamentu a antipredacéniho chovani je
pravdépodobné vysledkem pleiotropniho uc¢inku genl fidicich melanogenezi, mezi néz patti
ovlivnéni hladiny testosteronu, ktery podporuje agresivitu uplatiujici se i pfi obrané hnizda, avsak
snizuje intenzitu dalSich sloZek péce, jako jsou pravé inkubace nebo krmeni mladat.

Antipredacni strategie vrabcl neni stabilni a méni se s druhem predatora a jeho vzdalenosti od
hnizda. Obé pohlavi ptizplsobovala intenzitu obrany hnizda mife ohroZeni, kterou pro né dany
predator predstavoval. Intenzita reakce se sniZovala od predatora vajec a mladat, straky obecné,
pres sycka obecného, ktery sice ohroZuje mladata i rodice, ale ve dne se hlife orientuje a branici
ptaci jej stresuji, knejnizsi intenzité v experimentech skrahujcem obecnym, vyznamnym
predatorem dospélci. Umisténi predatora pfimo na hnizdni budku vyvolalo reakci pouze
u ohroZeného paru, byla-li vSak atrapa umisténa ve vétsi vzddalenosti, reagovalo na ni celé hejno tzv.
mobingem. Mobujici vrabce tak Ize povaZovat spisSe za hejno sobeckych rodicd, branicich své vlastni
potomky, neZz skupinu altruistickych jedincd, ktefi by riskovali v zajmu celé kolonie. V otéazce
adaptivni hodnoty mobingu jsme proto dospéli k zavéru, Ze toto chovani je predevsim soucasti
rodicovské péce, protoze hlavnim pfijemcem vyhod z néj jsou mladata v hnizdé. Kromé toho je
prilezitosti pro signalizaci kvality samcu, ktefi reagovali na predatory s vyssi intenzitou nez samice
a v zavislosti na velikosti ornamentu. Je-li vSak riziko napadeni predatorem vysoké, jako v pripadé
krahujce, stava se mobing pro signalizaci nevhodnym, protoZe na tohoto predatora reagovali samci
stejné jako samice, a to opatrné bez ohledu na velikost ornamentu.

Analyzou vykall mladat jsme zjistili, Ze vrabci krmili sva mladata predevsim brouky a dvoukfidlym
hmyzem, a to druhy typickymi pro prostiedi hospodarského statku. Mladata, krmena vétSim
mnoZstvim potravy a jeji ZivocCisné slozky a okrajové také vétsim poctem broukt, dosahovala vyssi
kondice. Nase vysledky prokazaly vyznam Zivocisné potravy pro reprodukéni Uspéch vrabcl
a podporuji tak hypotézu, Ze jednou z pficin recentniho Ubytku populaci tohoto druhu v Evropé je
nedostatek hmyzu v potravé mladat.



Abstrakty pfispévkt zahrnutych v disertacni praci

Klvanova A., Horakova D. & Exnerova A. 2011 in press. Nest defence intensity in House Sparrows
Passer domesticus in relation to parental quality and brood value. Acta Orntihologica 46 (1).

Klvanova A., Horadkova D. & Exnerova A. 2011. Intenzita obrany hnizda vrabce domdciho Passer
domesticus v zavislosti na kvalité rodict a hodnoté snisky.

Zkoumali jsme, zda aktudlni reprodukéni hodnota snlsky (datum sneseni vejce, velikost snasky,
stafi a kondice mladat) a kvalita rodi¢e (kondice, velikost samciho ornamentu) ovliviuji
experimentalné vyvolanou obranu hnizda u vrabce domaciho. Do analyzy jsme jako mozny faktor
zahrnuli velikost samc¢iho ornamentu (¢erna pera na hrudi zbarvena melaninem), protoZe slouzi
jako signdl socidlniho postaveni, stafi a kondice. Predkladali jsme vycpaninu straky obecné 19
parlm vrabcl. Pro zméreni intenzity obrany jsme poufZili “risk index”, ktery vzristd s dobou, po
kterou vrabec reaguje a riskantnosti reakce (pocet priblizeni a Utokd), zatimco klesa se vzristajici
vzdalenosti od predatora. Samice intenzitu obrany nepftizplsobovaly hodnoté snlisky a samci pouze
Castecné, protoze méli tendenci branit ¢asnéjsi snGsky s vyssi intenzitou. Tento vysledek okrajové
podporuje “hypotézu hodnoty mladat”. Ptaci nepfizplsobovali obranu hnizda kvalité svych
partnerl, ani jejich intenzité obrany, a tak jsme nepotvrdili “hypotézu odlisnych investic”. Samci
branili hnizdo vice neZ samice a intenzita jejich obrany vzristala s velikosti ornamentu. ProtoZe
podil samce na obrané hnizda muZe ovlivnit hnizdni Uspésnost, domnivame se, Ze velikost
ornamentu by mohla byt signalem intenzity hnizdni obrany, vyuZitelnym samicemi pfi volbé
partnera.

Klvarnova A. & Exnerova A. (submitted). Mobbing strategy during the breeding season in colonial
house sparrow Passer domesticus varies with predator type.

Klvariova A. & Exnerova A. Mobing jako antipredacni strategie u kolonidlné hnizdicich vrabcl
domdcich se lisi s druhem predatora.

Studovali jsme mobing u vrabce domdaciho pti rizné mife ohroZeni za Ucelem testovani hypotéz
o funkci tohoto antipredacniho chovani. K vyvolani mobingu u 10 samostatné hnizdicich kolonii
jsme pouZivali vycpaniny tfi rlzné nebezpecnych predatorl. Intenzitu mobingu jsme hodnotili
pomoci “risk indexu”, ktery roste s dobou, po kterou ptéci reaguji, a riskantnosti reakce (pocet
priblizeni a utoka), a klesa se vzristajici vzdalenosti od predatora. Ptaci reagovali spolec¢né v hejnu a
rozliSovali mezi jednotlivymi preddatory. ZvysSovali intenzitu reakce s klesajici mirou ohrozZeni od
krahujce obecného, pres sycka obecného po straku obecnou. Vysledky podporuji hypotézu, Ze
mobing je predevsim soucasti rodiovské péce, protoze hnizdni predator byl odhdnén s nejvyssi
intenzitou. Samci odhanéli straku vice nez samice, zatimco krahujec a sycek wvyvolali stejné
intenzivni reakci u obou pohlavi. Intenzita mobingu samcl v reakci na straku a sycka vzrlstala s
velikosti jejich ornamentu, skvrny na hrudi, kterd signalizuje dominantni postaveni a byla dfive
oznacena jako mozny signal hnizdni obrany. Naopak na krahujce reagovali samci bez ohledu na
velikost ornamentu. “Hypotéza signalni funkce” mobingu se tak zda byt platnd, avsak je ovlivnhéna
aktualni mirou ohroZeni predatorem.



Klvariova A., Luskova M., Hofdk D. & Exnerova A. (submitted). Total amount of food and diet
composition affects nestling condition in House Sparrow Passer domesticus.

Klvanova A., Luskovd M., Horak D. & Exnerova A. Mnozstvi potravy a jeji Zivocisné slozky ovliviiuje
kondici mladat vrabce domdciho Passer domesticus.

Cilem prace bylo zjistit, ¢im jsou v soucasnosti krmena mladata rGzného stafi ve venkovském
prostredi stfedni Evropy, a zda potrava ovliviiuje kondici mladat. Provedli jsme rozbor 210 vzorki
vykall od 106 mladat z 31 snlisek béhem hnizdnich sezén 2008 a 2009 v budkové hnizdni kolonii
na hospodéiském statku v jiznich Cechach. Vzorky obsahovaly 362 identifikovatelnych potravnich
objektl Zivoc¢isného plvodu, patficich do péti rada clenovcl. Mladata byla krmena predevsim
brouky (hlavné z celedi Scarabeidae) a dvoukfidlymi (hlavné mouchami a tiplicemi). Celkové
mnozZstvi potravy, které prinesli rodi¢e jednomu mladéti, bylo vyssi u starsich mladat. Tento narust
byl zplsoben vyssi hmotnosti rostlinné slozky, zatimco hmotnost Zivocisné slozky se nelisila mezi
rGzné starymi mladaty. Celkové mnoistvi potravy, hmotnost Zivocisné slozky a okrajové také
zastoupeni brouk( v potravé starsich mladat bylo pozitivné korelovano s kondici mladat. Rostouci
naroky mladat na mnozstvi potravy kompenzovali rodi¢e navySenim rostlinné slozky v potravé. To
mUze byt vysvétleno bud' jejich omezenou schopnosti ulovit kofist, nebo rostoucimi preferencemi
mladat pro rostlinnou potravu. Vliv mnozstvi potravy a jeji Zivocisné slozky na kondici mladat
zdUraznuje dudleZitost bezobratlych pro reprodukéni Uspésnost vrabce domaciho.
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Anti-predator behaviour, sexual selection and reproductive success in the House Sparrow

Passer domesticus

Summary of the Ph.D. Thesis

Individual components of parental care are disproportionally distributed among the parents in the
House Sparrow. While the female broods the nestlings more often and feeds them more
frequently, the male defends the nest more intensely. In an experimental study the parents did not
adjust their nest defence intensity to behaviour of their partners, nor to brood parameters. Only
males tended to defend the sooner broods more intensely, which is in concordance with the
,brood value hypothesis“. Male feeding frequency affected nestlings” body mass, which highlights
the importance of his contribution to parental care and impact of mate-choice for the female’s
reproductive success.

Nest defence intensity in males increased with the size of their melanin ornament, a patch of black
feathers, which was previously shown to signal status in social hierarchy, age and marginally also
body condition. Thus, we assume that the ornament size could signal male investment in this
component of parental care, while it does not correlate with feeding frequency and time spent by
incubation. This output is probably caused by pleiotropic effect of genes regulating melanogenesis,
affecting e. g. testosterone plasma level, which is associated with increased agression and lower
intensity of other components of parental care as nestling provisioning or incubation.

We have also aked the question whether the anti-predator strategy in House Sparrow is stable or
depends on the type of the predator. In experiments with three different predator species we
showed, that sparrows adjust their nest defence intensity to the potential threat, which individual
predator poses. The most risky reactions were performed in experiments with the Magpie Pica
pica, which threats only the eggs and nestlings. The intensity of nest defence further decreased in
reaction to the Little Owl Athene noctua, which predates on both nestlings and adults, but during
the day is stressed by the defenders. Lowest intensity of defence was observed to the Sparrowhawk
Accipiter nisus. We also stressed the importance of predator’s distance from the nest. While placed
directly on the nest box the predator induced nest defence only in the threatened pair. However,
placing the predator farther from the colony, representing a situation, when all nests were put into
risk of predation, induced mobbing in all colony members. We assume, that the mobbers were
rather a group of selfish parents defending their own progeny, than a social group of altruists
putting themselves into risk of predation for the benefit of whole colony. Regarding the adaptive
value of mobbing we concluded that it is mainly a part of parental care, because the main
beneficiaries of this behaviour are the offspring. Further, mobbing is probably an opportunity for
signalling, as males mobbed the predator more intensely than females and with respect to their
ornament size. However, if the risk of injury is high, mobbing probably becomes unsuitable for
signalling as was shown in experiments with Sparrowhawk, when all males reacted with the same
low intensity as females and irrespective of their ornament size.

Results of faecal analysis showed that nestlings were fed mainly by beetles and dipterans. The
nestling condition was affected by the mass of food and its animal component and marginally also
by the amount of beetles in the diet. Thus, we showed the importance of the animal prey for the
reproductive success in House Sparrow, which supports the hypothesis, that the shortage of
invertebrates in the nestlings” diet contribute to the recent population decline in Europe.



Abstracts of manuscripts included in the thesis

Klvanova A., Hotfdkova D. & Exnerova A. 2011 in press: Nest defence intensity in House Sparrows
Passer domesticus in relation to parental quality and brood value. Acta Orntihologica 46 (1).

We investigated whether brood value (laying date, brood size, nestling age and condition) and
parental quality (condition, male badge size) affect experimentally provoked nest defence in House
Sparrows in the Czech Republic. We included the badge size (a melanin-based throat feather patch)
because it serves as a signal of social status, age and condition. We presented a mounted Black-
billed Magpie to 19 pairs of sparrows. To assess the defence intensity we used the ,risk index”
increasing with time spent reacting and riskiness of the reaction (number of approaches and
attacks), while declining with increasing distance from the predator. Females did not adjust their
nest defence to the brood value and males did so only partially, tending to defend the early broods
more intensely, which marginally supports the “value of offspring hypothesis”. The birds did not
adjust their nest defence to quality or defence intensity of their partners, thus the “differential
allocation hypothesis” was not supported. Male nest defence was more intense than in females
and increased with male badge size. As male contribution to nest defence may affect the breeding
success, we hypothesize the badge size could be used as a signal of nest defence intensity used by
females.

Klvariova A. & Exnerova A. (submitted). Mobbing strategy during the breeding season in colonial
house sparrow Passer domesticus varies with predator type.

We investigated mobbing behaviour in house sparrows under different level of threat to test
hypotheses on the function of this anti-predator strategy. We exposed three different stuffed
predators to induce mobbing reaction in 10 separately breeding colonies. To assess mobbing
intensity we used the ,risk index” increasing with time spent reacting and riskiness of reaction
(number of approaches and attacks), while declining with increasing distance from the predator.
The birds reacted simultaneously in a group and discriminated between the predators. They
increased the intensity of reaction with decreasing level of threat from sparrowhawk through little
owl to black-billed magpie. The results support the “parental care hypothesis” as the nest predator
was mobbed most intensely. Males mobbed the magpie more intensely than females, while the
sparrowhawk and the little owl were mobbed with same intensity by both sexes. Male mobbing
intensity towards magpie and little owl increased with size of the mobber’s badge - a breast patch,
which signals dominance and was previously proposed as a signal of nest defence. However,
sparrowhawk was mobbed independently on badge size. The “signalling hypothesis” appears to be
plausible but this function of mobbing is affected with level of threat posed by the predator.

Klvariovad A., Luskova M., Hofdk D. & Exnerova A. (submitted). Total amount of food and diet
composition affects nestling condition in House Sparrow Passer domesticus.

We aimed to investigate what foods are important to nestlings of different age in rural
environment of central Europe and whether the diet affects the condition of the nestlings. We
analysed 210 faecal samples from 106 nestlings of 31 broods to evaluate nestling diet during the
breeding seasons 2008 and 2009 in a nest-box colony on a farmstead in south Bohemia. Faecal
sacks contained 362 identifiable animal food objects representing five arthropod orders. The
nestlings were fed primarily by beetles (mainly Scarabeidae) and Diptera (mainly muscids and
tipulids). The total amount of food provided by parents to a particular nestling was higher in older
nestlings due to increase in total mass of plant component, while total mass of animal component
did not differ between ages. The total amount of food, mass of animal component and marginally



the abundance of Coleoptera in the diet of older nestlings were positively related to nestling body
condition.

To compensate increasing demands of older nestlings the parents increased the mass of plant
material in the diet. This might be caused either by some upper limit to which they are able to catch
invertebrate prey, or by the growing nestlings” preferences for plants. The effect of the food
amount and animal component in nestling diet on their condition stressed the importance of
invertebrates for breeding success.
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