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ABSTRACT. Sibling competition selects nestlings to beg as quickly as possible when a stimulus in the nest
entrance is presented. However, predation risk may select for nestlings to properly assess stimuli before begging,
because nestlings that beg to erroneous stimuli may signal their position to a predator. The begging behavior of
Coal Tit (Parus ater) and Great Tit (Parus major) nestlings to an artificial stimulus imitating a predator was
examined. Sightless nestlings begged to the stimulus, but older nestlings did not. Developmental improvement of
the sentient capacity, especially the acquisition of vision, might explain results of this study.

SINOPSIS. Compromiso ante el riesgo de ser depredado y la competencia entre hermanos en la
conducta de pedir comida de individuos de Parus ater y P. major

La competencia entre hermanos es una fuerza selectiva que favorece a los polluelos que pidan alimento tan rápido
como puedan, cuando un estı́mulo aparece en la entrada del nido. Sin embargo, el riesgo de ser depredado, es una
fuerza selectiva que favorece que los polluelos valoren adecuadamente el estı́mulo de pedir alimento, ya que los que
pidan comida ante un estı́mulo erróneo pueden mostrar su posición a un depredador. En este trabajo se examina
la conducta de pedir comida por parte de polluelos de Parus ater y Parus major, ante un estı́mulo artificial imitando
a un depredador (en este caso el propio investigador). Los polluelos que todavı́a no habı́an abierto los ojos solicitaron
alimento ante el estı́mulo artificial, pero no ası́ los polluelos mayores. La adquisición de mejores habilidades sensitivas
a lo largo del desarrollo de los polluelos, especialmente de la vista, podrı́a explicar los resultados de este estudio.
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Avian chicks beg for food from their parents
using calls and postural movements, and par-
ents determine the quantity of food they deliver
by the begging behavior of the brood (Stamps
et al. 1989; Redondo and Castro 1992; Kilner
et al. 1999). Interbrood parent–offspring con-
flict theory predicts that nestlings must solicit
more food than parents are selected to deliver
to them (Trivers 1974; Mock and Parker 1997).
This is because the genetic relatedness of each
nestling with itself is 1, while the relatedness
with its parents and siblings is 0.5 or less
(Hamilton 1964a,b). As a consequence, nest-
lings should increase their level of begging to
stimulate parents to deliver more food (Mock
and Parker 1997). Nevertheless, begging calls
may attract predators to the nest, and thus they
may be costly for begging chicks (Haskell 1994;
Leech and Leonard 1997; Dearborn 1999).
Predation thus is a selective force that may
mold the evolution of begging calls by nestlings
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(Redondo and Arias-de-Reyna 1988; Briskie et
al. 1999; Haskell 1999, 2002; Roulin 2001b).

According to intrabrood parent–offspring
conflict theory, each chick should beg for a
higher share of the food delivered to the entire
brood than parents are selected to deliver to it
(MacNair and Parker 1979; Mock and Parker
1997). This conflict promotes a strong com-
petition among nestmates. When a parent ar-
rives at the nest with food, the first nestling that
begs usually has a greater chance of receiving
the food (Leonard and Horn 1996; Hofstetter
and Ritchison 1998; Whittingham et al. 2003).
Due to nest-mate competition, the parental
preference for the first nestling to beg is a se-
lective force favoring nestlings that are alert for
the arrival of parents and that beg for food as
quickly as possible (Roulin 2001a).

In hole-nesting birds, such as parids (Harri-
son 1991), predators search holes for possible
nests. In a dark nest, defensive behavior by
nestlings may be to remain quiet on the nest
floor to escape the notice of the predator. How-
ever, if nestlings beg as quickly as possible, they
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may confuse predators with an approaching
parent and beg for food when the predator
peers inside the hole. Some studies have shown
that chicks often respond to stimuli other than
parents (Clemmons 1995; Budden and Wright
2001; Leonard and Horn 2001), including to
potential predators (Leonard et al. 2005). In
these cases, begging nestlings may be depredat-
ed, while quiet nestlings are not. Nestlings in
dark nests have conspicuous flanges (Kilner and
Davies 1998; Kilner 1999), and this, together
with their calls, makes begging nestlings easily
detectable by predators. Moreover, it is possible
that many predators, such as martens (Martes
ssp.) or genets (Genetta genetta), reach the nest-
lings more easily when nestlings stretch their
bodies to beg.

We might expect that the response of nest-
lings to stimuli should reflect a tradeoff be-
tween the level of sibling competition and the
risk of predation. One prediction of this hy-
pothesis is that sightless younger nestlings
should beg to inappropriate stimuli provoked
by potential predators more often than older
nestlings. This would be because, due to their
poor sensory development (Bengtsson and
Rydén 1981; Choi and Bakken 1990), sightless
nestlings have more difficulty in determining
whether a stimulus is caused by a parent or a
predator, and some studies have shown that
younger nestlings beg in response to erroneous
stimuli more frequently than do older nestlings
(Clemmons 1995; Budden and Wright 2001).
Second, older nestlings, which are larger, are
more easily caught by predators, and they
should therefore be more careful in the presence
of a predator.

The objective of my study was to test the
begging responses of two species of parids, the
Coal Tit (Parus ater) and the Great Tit (P. ma-
jor), to a simulated predator. I performed a sim-
ple experiment in which I imitated a foraging
predator. I assumed that nestlings viewed me as
a predator because parids react to humans as
they do to real predators (for example, they fre-
quently attack researchers studying nests; G.
Moreno-Rueda, pers. obs.).

METHODS

This study was done during the breeding sea-
sons of 2003 and 2004 in the Botanical Garden
of La Cortijuela (378059N, 38299W), situated

at 1800 m in the National Park of Sierra Ne-
vada, southeastern Spain. The study area was a
mixed woodland of pine (Pinus spp.) and oak
(Quercus spp.), separated by pastureland and
shrubbery. Various species of parids nest in this
area (Moreno-Rueda 2002–2003). About 3–
5% of nest boxes have predation each year.
Predators in the study area are various carni-
vores, Green Woodpeckers (Picus viridis), and
the ant Camponotus cruentatus (Moreno-Rueda
2004; G. Moreno-Rueda, unpubl. data).

Parids are insectivorous hole-nesting birds
(Cramp 1998). The typical clutch size in my
study area is 5–6 eggs for the Coal Tit and 4–
6 eggs for the Great Tit (G. Moreno-Rueda,
unpubl. data). Brood size in nests used in this
study was 5.39 (SD 5 0.81, range 5 4–8)
chicks for the Coal Tit (N 5 44 nests) and 5.27
(0.96, 4–6 chicks) for the Great Tit (N 5 15
nests). When clutches were near to hatching, I
checked the nest each day until hatching oc-
curred. Thus, I knew the exact age of nestlings
when the experiment was performed. Fledging
age is about 16–19 d for the Coal Tit and 16–
22 d for the Great Tit (Harrison 1991). In this
study, I used only broods 0–15 d old (day 0
being the day when the first nestling hatched).
To analyze differences in the response to the
treatment with age, I grouped broods into eight
age ranks: 0–1, 2–3, 4–5, 6–7, 8–9, 10–11,
12–13, and 14–15 d old (Fig. 1). Nestlings
open their eyes at about 7–8 d for the Coal Tit
and at about 8–9 d for the Great Tit (Harrison
1991). For this reason, I considered as younger
(sightless) nestlings those of the first four age
categories (0–7 d old) and older nestlings as
those 8–15 d old.

Nests were checked between 1–3 h after sun-
rise. Nests in which parents were present when
I checked the nest box were excluded from
analyses. With a pole, I silently lowered each
nest box from its location in the tree. Then,
upon opening the front of the nest box, I re-
corded whether or not any chick begged. I con-
sidered a nestling to beg when it gaped and/or
called. I did not consider any nest when nest-
lings begged before I opened the nest box. If I
detected alarm calls by adults, I excluded that
nest from analysis. Each brood counted only
once in the analyses. Although hunger may af-
fect the response to erroneous stimuli (Leonard
et al. 2005), I did not control for hunger, and
I assumed that hunger did not vary with age.
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Fig. 1: Percentage of nests treated in which at least
one nestling begged for food when the nest-box was
opened, according to the age of the brood (in days).
On bars the sample size (number of nests treated).
A) coal tits, B) great tits.

Data are presented as percentages or frequen-
cies of broods where at least one nestling
begged in response to the experimental stimu-
lus. To examine the relationship between the
response and age, I used Spearman rank cor-
relations, chi-square tests, and logistic regres-
sion (Siegel and Castellan 1988). All tests were
two-tailed.

RESULTS

In 12 of 44 nests of Coal Tits (27.3 %),
some nestlings begged when I opened the nest
box. This frequency varied with nestling age,
with a negative correlation between age and the
percentage of nests where at least one nestling
begged (rs 5 20.41, P , 0.01; Fig. 1A). Only
in three of 22 nests with older nestlings did any
nestling beg when the experiment was per-
formed, while in nine of 22 nests with sightless
nestlings at least one chick begged (x2

1 5 4.13,
P , 0.05). The probability that at least one
chick would beg when the experiment was per-
formed varied with age (logistic regression, x2

1

5 8.39, P , 0.01). The inclusion of brood size
did not significantly change the model (x2

2 5

9.92, P , 0.01, difference 5 1.53, P 5 0.22).
Brood size when nestlings were blind was not
significantly correlated with the frequency of
nests in which at least one chick begged (rs 5
0.22, P 5 0.32, N 5 22).

A similar pattern was found for Great Tits
(rs 5 20.65, P , 0.01; Fig. 1B). In this species,
in no nest with older nestlings did any chick
beg (0 of 5), while in 7 of 10 nests with sight-
less nestlings at least one chick begged (x2

1 5
6.56, P 5 0.01). The logistic regression model
revealed that the probability that at least one
chick begged was determined by the age of the
brood (x2

1 5 6.90, P , 0.01). Older nestlings
that did not beg for food when stimulated usu-
ally remained immobile on the floor of the nest
watching me, while younger nestlings that did
not beg appeared to be sleeping in the nest.

DISCUSSION

My results suggest differences in anti-preda-
tor behavior with age in the Coal Tit and the
Great Tit. Young, sightless nestlings begged
food from extraneous individuals arriving at the
nest entrance, revealing their position to a pos-
sible predator. However, older nestlings ap-
peared to distinguish whether an individual ar-
riving at the nest entrance was a parent or a
possible predator, and responded to a possible
predator by staying near the bottom of the nest.
These behavioral differences with age are pre-
sumably related to the development of the per-
ceptual senses of nestlings. Other studies have
shown that nestlings diminish their begging re-
sponse to stimuli other than parents as they
grow older (Clemmons 1995; Budden and
Wright 2001).

When nestlings receive a stimulus, they must
identify it and determine whether it is related
to food if they are to beg as quickly as possible
and thereby increase their likelihood of being
fed. However, the process of assessing the stim-
ulus requires time. As nestlings develop, they
increase their sentient abilities (Bengtsson and
Rydén 1981; Choi and Bakken 1990), and the
time needed to assess the stimulus diminishes
with age. My results (Fig. 1) suggest an abrupt
change in the response of nestlings, coinciding
with the opening of their eyes. Nestlings may
use different strategies in sibling competition
when they are sightless versus when they can
see. Sightless nestlings could spend more time
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assessing each stimulus, reducing the mistakes
committed, but selection for shorter latency ap-
pears to favor speed of response. Older nestlings
have adequate sentient ability, especially the vi-
sion, to make quick assessments of stimuli and
more proper responses. This would explain re-
sults in this and other studies on begging to
erroneous stimuli (Clemmons 1995; Budden
and Wright 2001; Leonard and Horn 2001).
Similarly, some studies have found that nestling
responsiveness to parental alarm calls increases
with age (Kleindorfer et al. 1996). However,
Leonard et al. (2005) found that the responses
of Tree Swallow (Tachycineta bicolor) nestlings
to acoustic stimuli from a potential predator (in
relation to those from parents) did not diminish
with age. A possibility is that the response to
acoustic stimuli changes little with age, while
the response to visual stimuli changes more
abruptly.

Thus a trade-off may exist in the begging
behavior of parids, and the results of this study
suggest that the resolution of this trade-off may
vary with age. Both sibling competition and
predation risk might affect the evolution of la-
tency in this way. The nestling that begs more
quickly is more likely to be fed (Leonard and
Horn 1996; Hofstetter and Ritchison 1998;
Whittingham et al. 2003). However, a nestling
making a mistake may show its position to a
predator. Because partial nest predation occurs
in birds (Halupka 1998), a prudent nest-mate
would be favored by natural selection. That
predation risk shapes the evolution of begging
calls has been previously suggested (Redondo
and Arias-de-Reyna 1988; Briskie et al. 1999;
Haskell 1999, 2002). Predation risk might also
determine the time spent by nestlings in assess-
ing stimuli and, therefore, the latency of nest-
lings. Nestlings from species or populations
with high predation risk should have longer la-
tencies than do species or populations with low
predation risk. Comparative studies are needed
to explore this hypothesis.
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parent-young interaction in asynchronously
hatched broods of altricial birds. Ethology 56: 255–
272.

BRISKIE, J. V., P. R. MARTIN, AND T. E. MARTIN. 1999.
Nest predation and the evolution of nestling beg-
ging calls. Proceedings of the Royal Society of Lon-
don, B 266: 2153–2159.

BUDDEN, A. E., AND J. WRIGHT. 2001. Falling on deaf
ears: the adaptive significance of begging in the ab-
sence of a parent. Behavioral Ecology and Socio-
biology 49: 474–481.

CHOI, I. -H., AND G. S. BAKKEN. 1990. Begging re-
sponses in nestling red-winged blackbirds (Agelaius
phoeniceus): effect of body temperature. Physiolog-
ical Zoology 63: 965–986.

CLEMMONS, J. R. 1995. Vocalizations and other stimuli
that elicit gaping in nestling Black-capped Chick-
adees (Parus atricapillus). Auk 112: 603–612.

CRAMP, S. 1998. The complete birds of the Western
Palearctic on CD-ROM. Oxford University Press,
Oxford, U.K.

DEARBORN, D. C. 1999. Brown-headed Cowbird nest-
ling vocalizations and risk of nest predation. Auk
116: 448–457.

HALUPKA, K. 1998. Partial nest predation in an altricial
bird selects for the accelerated development of
young. Journal of Avian Biology 29: 129–133.

HAMILTON, W. D. 1964a. The genetical evolution of
social behaviour. I. Journal of Theoretical Biology
7: 1–16.

———. 1964b. The genetical evolution of social be-
haviour. II. Journal of Theoretical Biology 7: 17–
52.

HARRISON, C. 1991. Guı́a de campo de los nidos, hue-
vos y polluelos de las aves de España y Europa.
Omega, Barcelona, Spain.

HASKELL, D. 1994. Experimental evidence that nestling
begging behaviour incurs a cost due to nest pre-
dation. Proceedings of the Royal Society of Lon-
don, B 257: 161–164.

———. 1999. The effect of predation on begging-call
evolution in nestling wood warblers. Animal Be-
haviour 57: 893–901.

———. 2002. Begging behaviour and nest predation.
In: The evolution of begging (J. Wright, and M. L.
Leonard, ed.), pp. 163–172. Kluwer, Dordrecht,
The Netherlands.

HOFSTETTER, S. H., AND G. RITCHISON. 1998. The beg-
ging behavior of nestling Eastern Screech-Owls.
Wilson Bulletin 110: 86–92.

KILNER, R. 1999. Family conflicts and the evolution of
nestling mouth colour. Behaviour 136: 779–804.

———, AND N. B. DAVIES. 1998. Nestling mouth col-
our: ecological correlates of a begging signal. Ani-
mal Behaviour 56: 705–712.

———, D. G. NOBLE, AND N. B. DAVIES. 1999. Signals
of need in parent-offspring communication and
their exploitation by the Common Cuckoo. Nature
397: 667–672.

KLEINDORFER, S., H. HOI, AND B. FESSL. 1996. Alarm



394 G. Moreno-Rueda J. Field Ornithol.
Autumn 2005

calls and chick reactions in the Moustached War-
bler. Animal Behaviour 51: 1199–1206.

LEECH, S. M., AND M. L. LEONARD. 1997. Begging and
the risk of predation in nestling birds. Behavioral
Ecology 8: 644–646.

LEONARD, M. L., AND A. G. HORN. 1996. Provisioning
rules in Tree Swallows. Behavioral Ecology and So-
ciobiology 38: 341–347.

———, AND ———. 2001. Begging in the absence of
parents by nestling tree swallows. Behavioral Ecol-
ogy 12: 501–505.

———, ———, AND A. MUKHIDA. 2005. False alarms
and begging in nestling birds. Animal Behaviour
69: 701–708.

MACNAIR, M., AND G. A. PARKER. 1979. Models of
parent-offspring conflict. III. Intrabrood conflict.
Animal Behaviour 27: 1202–1209.

MOCK, D. W., AND G. A. PARKER. 1997. The evolution
of sibling rivalry. Oxford University Press, Oxford,
UK.

MORENO-RUEDA, G. 2002–2003. Nest-box selection by
insectivorous birds in Sierra Nevada. Zoologica
Baetica 13/14: 131–138.

———. 2004. Nido de carbonero atacado por hormi-
gas. Quercus 219: 38–39.

REDONDO, T., AND L. ARIAS-DE-REYNA. 1988. Locata-
bility of begging calls in nestling altricial birds. An-
imal Behaviour 36: 653–661.

———, AND F. CASTRO. 1992. Signalling of nutritional
need by magpie nestlings. Ethology 92: 193–204.

ROULIN, A. 2001a. On the cost of begging vocalizations:
implications of vigilance. Behavioral Ecology 12:
506–510.

———. 2001b. Screaming as a strategy to reduce the
predation risk incurred by begging? Behaviour 138:
615–627.

SIEGEL, S., AND N. J. CASTELLAN, JR. 1988. Non-para-
metric statistics for the behavioral sciences. 2nd ed.
McGraw-Hill, Singapore.

STAMPS, J., A. B. CLARK, P. ARROWOOD, AND B. KUS.
1989. Begging behavior in Budgerigars. Ethology
81: 177–192.

TRIVERS, R. L. 1974. Parent-offspring conflict. Ameri-
can Zoologist 14: 249–264.

WHITTINGHAM, L. A., P. O. DUNN, AND E. D. CLOT-
FELTER. 2003. Parental allocation of food to nestling
Tree Swallows: the influence of nestling behaviour,
sex and paternity. Animal Behaviour 65: 1203–
1210.


