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PARENTAL CALLS AND NESTLING BEHAVIOR IN TREE SWALLOWS
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ABSTRACT.—Parents in many passerines are reported to produce a vocalization at the nest
that stimulates nestling begging. Although this phenomenon has been well documented, rel-
atively few studies have systematically examined the use of this call. The purpose of our
study was to examine the role of Tree Swallow (Tachycineta bicolor) contact calls in the stim-
ulation of nestling begging. Both male and female Tree Swallows called proportionally more
at early nestling stages when nestlings generally were less responsive to the arrival of their
parent. Parents called more often before feeding than after, and females called on propor-
tionally more visits in which they brought food than on brooding visits in which they did
not bring food. Parents also called significantly more often after the first call if no nestlings
begged than if one or more nestlings begged. Nestlings begged in response to contact calls
given by parents at the nest and during experimental playbacks of contact calls. Our results
suggest that one function of the Tree Swallow contact call is to stimulate begging. Received
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INTERACTIONS BETWEEN PARENTS AND OFF-
SPRING of many animal species are mediated by
vocalizations. Offspring call to solicit food
(Muller and Smith 1978, Miller and Conover
1983), heat (Evans 1992), and protection from
predators (Ritchison 1983), whereas parents
call to provide offspring with information
about food (Whittemore and Fraser 1974,
Nuechterlein 1988), predation risk (Nuechter-
lein 1988), and their location (Weary and Fraser
1995).

Passerines give a variety of calls when ap-
proaching and leaving their nests (Armstrong
1973; Bengtsson and Rydén 1981; Sieber 1985;
Clemmons 1995 a,b). Some of these calls are
common in early nestling stages and are re-
ported to stimulate begging (Bengtsson and
Rydén 1981, Robertson et al. 1992, Clemmons
1995b). Although this phenomenon has been
relatively well documented, few studies have
systematically examined the influence of these
calls on nestling behavior (but see Clemmons
1995a,b).

Calling near the nest may increase the risk of
nest predation (Yasukawa 1989). Thus, it is sur-
prising that parents call to stimulate begging
rather than wait for nestlings to beg sponta-
neously. However, feeding visits may be more
efficient if nestlings are gaping when parents
arrive with food than if the parents wait for
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spontaneous begging (Bengtsson and Rydén
1981, Clemmons 1995b). Parents also may stim-
ulate nestlings to beg in order to gain infor-
mation about the condition of the brood and / or
the relative condition of individual offspring
(Bengtsson and Rydén 1981).

The purpose of our study was to examine the
function of nest-site calls in parent-offspring
interactions in Tree Swallows (Tachycineta bi-
color). Specifically, we were interested in
whether parental calls at the nest stimulate
nestlings to beg. Tree Swallows are obligate,
secondary cavity nesters, and males and fe-
males produce several types of calls in the vi-
cinity of the nest site (Robertson et al. 1992).
Adult Tree Swallows emit a “contact”” call that
is associated with food delivery to the nest
(Robertson et al. 1992). We examined the func-
tion of the contact call during parental visits to
the nest and in an experiment in which we
played recorded calls to nestlings to determine
whether they respond to calls independently of
the presence of their parents.

METHODS

This study was conducted at four sites in the Gas-
pareau Valley of Nova Scotia, Canada between 1 May
and 15 July in 1994 and 1995. Three of the sites were
apple orchards in which nest boxes were placed ap-
proximately 10 to 20 m apart in grids. The fourth site,
which also was the location of the experimental
study, was an open field by a river. In the latter site
nest boxes were placed every 10 m around the perim-
eter of the field. Tree Swallows in our population

668



October 1997]

nested in wooden nest boxes with internal dimen-
sions of 30 X 15 X 15 cm.

In early May, adults were captured using nest-box
traps (Stutchbury and Robertson 1986) and individ-
ually marked with acrylic paint and colored leg
bands. Females were marked on both sides of the
head with a small dot of white acrylic paint, so we
could identify the parent’s sex during video tape
transcriptions. First-egg dates and hatching dates
were determined by checking nest boxes every sec-
ond day until two days before the predicted hatching
date, after which they were checked daily.

In 1994 we video-taped inside 11 nest boxes with
broods of either four (r = 3) or five (n = 8) nestlings
at early (4 to 6 days; hatching = day 1) and late (14 to
16 days) nestling stages. Tree Swallows in this popu-
lation fledge at approximately 18 days (range 15 to 22
days; Leonard unpubl. data). Twenty-four h before
taping we opened the hinged side of each nest box and
placed a plexiglass plate in the opening. We then
placed a dark plastic bag supported on a small wood-
en frame around that side of the nest box. This kept
the box dark and let parents habituate to the frame
that later covered the video camera. Each nestling was
then marked on the head with a distinctive pattern of
white paint. The next day, a Panasonic PV-900-K VHS
video camera was mounted on a tripod and covered
by the plastic bag and frame. The camera was a stan-
dard distance from the nest (15 cm from objective to
edge of nest), aligned horizontally, and adjusted so
that the base of the nest hole appeared in the top right
corner of the field of view. Each nest was video-taped
for 2 h between 0600 and 1000 ADST. Parents resumed
feeding within a few minutes of our departure from
the box (see Leonard and Horn 1996).

Video and statistical analyses,—Each time a parent
visited the nest we determined its sex, how often it
called, and whether it fed a nestling. We also record-
ed the location of each call and whether it was given
before or after a feeding. Call location was divided
into three categories: (1) outside the box, which also
included calling as the parent entered; (2) standing
in the box adjacent to the nestlings; and (3) perched
in the nest-box opening facing outside the box. We
timed the duration of each visit and recorded wheth-
er the female brooded. A trip or visit to the nest was
considered to begin when a parent landed or called
outside the box and to end when it departed through
the nest-box opening. Often we could not see when
parents arrived at the nest, because they remained
outside the box initially. However, we used the
sound produced by parents as they landed to deter-
mine arrivals in the absence of calling.

We examined the response of each nestling to the
arrival of a parent at the nest box (with or without
calls) and to the calls of the parent. Nestlings were
considered to have responded if they raised their
head and gaped. We considered a nestling to have
gaped if it opened its mouth for longer than 2 s. We
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pooled the data for broods of four and five nestlings
because parental feeding rate, nestling mass, and
begging behavior do not differ significantly between
broods of these sizes (Leonard and Horn 1996). Un-
less stated otherwise, we examined the effect of call-
ing for early stage nestlings only. This is because
calling occurs most frequently at this stage, thus pro-
viding a more robust sample size. Trips in which fe-
males brooded were omitted from analyses exam-
ining the factors that influence visit duration.

We observed 658 trips to the 11 nests over both
nesting stages. In 620 of these trips parents carried
food, and in the remaining 38 trips they came to the
nest without food. Thirty-four of these trips were by
nine females to brood young in early nestling stages.

We used repeated-measures ANOVA with nests as
blocks, so nests rather than individual trips were our
unit of replication. All data were plotted to visually
confirm that they were normally distributed, and
proportions were arcsine transformed (although un-
transformed means are reported).

Playback experiment.—A playback experiment was
conducted in 1995 to examine the response of nest-
lings to contact calls independently of the presence
of their parents. Parental calls were recorded at 16
nest boxes when the nestlings were three to five days
old. A Realistic lapel microphone was placed inside
each nest box, and the calls given by parents on reg-
ular visits to the nest were recorded using a Marantz
PMD222 cassette recorder. No distinctions were
made between the calls of male and female parents.

Two calls from each nest were digitized at 8 bits
and a 22-kHz sampling rate using SoundEdit (Far-
allon, Berkeley) software. Using the same software
we highpass-filtered the calls at 2 kHz to reduce
background noise. We then created a 5-s sequence for
each nest consisting of two 0.1-s calls separated by
an interval of 1 s, and then followed by approxi-
mately 3.8 s of silence. This sequence was repeated
12 times to produce a one-min tape loop (experi-
mental tape). This tape was free of nestling begging
calls. We also made two control tapes, one of syn-
thesized white noise (control 1), which was high-
pass-filtered at 2 kHz, and the other a blank tape
(control 2). The white noise tape had the same time
sequence as the experimental call tape (i.e. two, 0.1-s
bursts of noise at 1-s intervals followed by 3.8 s of
silence). The blank tape was played continuously for
1 min. Experimental and control presentations were
separated by at least 2 min of silence to allow the
nestlings to return to a resting position (i.e. head
down). In total, each trial lasted 7 min from the be-
ginning of the first playback. The order in which the
tapes were presented was randomized for the first
trial, after which we cycled through the combina-
tions (e.g. control 1, control 2, experimental followed
by experimental, control 1, control 2, and so on).

Playbacks were presented to 16 broods of nestlings
when they were 5 to 8 days old (¥ = 6.2 days; i.e. the
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Fig. 1. Proportion of nest visits (¥ = SE) with

calls by male (dark bars, n = 11) and female (light
bars, n = 11) Tree Swallow parents at early (4 to 6
days) and late (14 to 16 days) nestling stages.

early stage) and again to 13 of the same 16 broods
when they were 14 to 17 days old (x = 15.3 days; i.e.
the late stage). Before each trial, three randomly cho-
sen nestlings were removed from their home box and
placed in a test box lined with Tree Swallow nesting
material. The test box was at least 20 m from the
home box and was equipped with the same video
setup used in the descriptive study, but was other-
wise similar to the home boxes. We tested nestlings
away from their home box because the alarm calls of
their parents could interfere with the trials. We wait-
ed at least 2 min for early stage nestlings and 10 min
for late-stage nestling after they were moved into the
test box and until they had their heads down before
beginning the playback.

The tapes were played through a Realistic
40-1259B speaker amplifier held approximately 20
cm from the opening of the test box and connected
to a Marantz PMD222 cassette recorder. The speaker
was held adjacent to the entrance of the nest, rather
than directly opposite, to prevent a shadow from
falling across the opening. Volume was adjusted to
natural levels and kept constant throughout the tri-
als. Nestlings were returned to their home box after
completion of the trials.

Nestling responses to the control and experimen-
tal tapes were recorded as the proportion of intervals
following the playback of a call (maximum of 12) in
which at least one nestling: (1) raised its head, (2)
gaped, or (3) called.

RESULTS

General description.—When parents arrived
without calling, older nestlings were more like-
ly to beg than were younger nestlings (older,
0.60 = SE of 0.04; younger, 0.20 = 0.04, paired
t = 8.70, df = 9, P = 0.0001), suggesting that
older nestlings were more responsive to the ar-
rival of their parents. The average length of a
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FiG. 2. Proportion of nest visits (¥ = SE) with
calls given outside the nest box, standing beside the
nestlings inside the box, and perched in the nest
opening by male (dark bars, n = 11) and female (light
bars, n = 11) Tree Swallow parents at the early (4 to
6 days) nestling stage.

feeding trip (excluding trips with brooding)
was significantly longer at early nestling stages
than at late nestling stages (early, 43.3 = 6.3 5;
late, 11.4 + 1.2 s; paired t = 5.50, df =10, P =
0.0003), indicating that feeding trips may be
more efficient when nestlings are older and
when they beg in response to the arrival of
their parents.

The proportion of nest visits during which
the parents called was higher at early than at
late nestling stages for both sexes (stage effect,
F = 62.44, df = 1 and 8, P = 0.0001; Fig. 1), and
males called on significantly more trips than fe-
males at both stages (sex effect, F = 7.65, df =
1 and 8, P = 0.02; Fig. 1). At early stages, par-
ents gave proportionally more calls outside the
box and standing beside nestlings than
perched at the nest opening (location effect, F
= 13.12, df = 2 and 18, P = 0.000; Fig. 2). Males
and females also differed in where they called,
with males calling outside the box on propor-
tionally more trips than females and females
calling while standing beside the nestlings on
proportionally more trips than males (location
X sex, F = 8.25, df = 2 and 18, P = 0.007; Fig.
2). In late nestling stages, males and females
called significantly more outside the nest box
than standing inside the box or perched in the
opening (location effect, F = 14.88, df = 2 and
6, P = 0.005).

Do contact calls stimulate nestling begging?—
Parents called before feeding more often than
after feeding (proportion of trips with calls be-
fore, 0.90 = 0.03; after, 0.10 £ 0.03; paired t =
11.10, df = 10, P = 0.0001), as would be ex-
pected if calling stimulates begging. Parents
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FIG. 3. Proportion of trips in which Tree Swallow
parents called again (¥ * SE) following the first call
in relation to the number of nestlings begging after
that first call (n = 11 nests).

also gave subsequent calls more often if no
nestlings begged following the first call before
feeding than if one or more nestlings begged (F
= 10.90, df = 4 and 12, P = 0.0006; Fig. 3). Par-
ents also should be more likely to call when
they arrive with food than when they arrive
without food. We examined this prediction us-
ing females because at early stages females will
come to the nest without food. Females called
on proportionally more nest visits when they
arrived with food than when they arrived with-
out food (with food, 0.80 = 0.04; without food,
0.20 = 0.10; unpaired t = 4.50, df = 15, P =
0.0004). Finally, if calling is used to stimulate
begging, then nestlings should beg in response
to calls. As predicted, fewer nestlings begged
following an arrival without a call than follow-
ing an arrival with a call. That is, the increase
in the proportion of nestlings that begged after
their parents arrived without calls was signif-
icantly lower than the increase after parents
called outside the nest following arrival (dif-
ference before and after arrival, 0.10 * 0.04, be-
fore and after first call, 0.30 * 0.10; paired ¢ =
-2.20, df = 9, P = 0.05).

Playback experiment.—Nestlings did not re-
spond to the control tapes, but they did respond
to parental calls in 75% (12/16) of trials during
early stages and 84.6% (11/13) of trials during
late stages. Nestlings responded by raising their
heads, gaping, and calling (Table 1). The mean
proportion of intervals in which at least one
nestling raised its head did not differ signifi-
cantly with age. However, nestlings gaped dur-
ing more intervals at early stages and called in
more intervals at late stages (Table 1).
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TaBLE 1. Proportion of playback intervals (¥ + SE)
in which early (5 to 8 days) and late-stage (14 to 17
days) Tree Swallow nestlings responded to play-
back of parental contact calls. Responses were
compared using a paired ¢-test.

Early Late
Response stage stage t p
Head raised 0.4 +=0.10 0.6 =0.10 -0.8 045
Gape 03 =010 01=x002 24 0.03
Call 0.0 =0.00 0.4 010 -39 0.002

DiscussioN

Tree Swallow parents called more often at
early stages when nestlings were less respon-
sive to stimuli associated with the arrival of the
parent. Similarly, calling occurred more often
before feedings than after and also was asso-
ciated with the delivery of food to the nest.
Nestlings also begged in response to the calls.
Together, these results suggest that one func-
tion of Tree Swallow contact calls is to stimu-
late nestling begging.

Several species of passerines are reported to
use vocalizations to encourage nestlings to beg
(see Bengtsson and Rydén 1981, Clemmons
1995b). For example, Black-capped Chickadees
(Parus atricapillus) give a “‘squawk’ vocaliza-
tion early in the nestling stage that appears to
stimulate begging (Clemmons 1995a, b). They
also squawk most often when no nestlings are
begging following their arrival (Clemmons
1995b). These results are consistent with the re-
sults of our study, suggesting that this pattern
is relatively common in passerines.

Given the potential risk of calling near the
nest (Yasukawa 1989), it is surprising that par-
ents call to induce begging if they could feed
their young during spontaneous bouts of beg-
ging (see Bengtsson and Rydén 1981, Clem-
mons 1995b). Indirect evidence suggests that
Tree Swallow parents increase the efficiency of
feeding trips by stimulating begging. Specifi-
cally, trips are significantly shorter for older
nestlings, perhaps because they are prepared
to feed (i.e. they gape) upon arrival of the par-
ent. Parents presumably would have shorter
feeding trips if they stimulated nestlings to beg
than if they waited for potentially infrequent
bouts of spontaneous begging. This idea is dif-
ficult to test, however, because parents almost
always call if no nestlings are begging. Parents
also might stimulate begging to assess brood
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condition and relative hunger levels (Bengtsson
and Rydén 1981). In this case, they should call
until at least two or more nestlings are begging.
In our study, calling rates decreased once a sin-
gle nestling gaped, suggesting that parents do
not stimulate begging in order to assess the
condition of their chicks.

The results of our playback experiment sug-
gest that nestling Tree Swallows recognize the
contact calls as distinct from that of a synthe-
sized sound of comparable duration. Nestlings
gaped, raised their heads, and called in re-
sponse to the experimental tapes but not to the
control tapes. However, it is difficult to assess
the role of the call in stimulating begging in-
dependently of the presence of the parent be-
cause the begging response in general was rel-
atively weak. This may have been a function of
our experimental design, which entailed test-
ing nestlings away from their home nest boxes.
However, Black-capped Chickadee nestlings
also showed low rates of gaping in response to
playback of adult chickadee calls, including the
squawk, even when playbacks were conducted
in situ (Clemmons 1995a). Alternatively, the
weak response during the experiment may in-
dicate that nestlings require cues in addition to
the calls to fully stimulate begging.

Male Tree Swallows called significantly
more often than females, and most of their calls
were given outside the box. Thirty percent of
these calls were given when females were in-
side the box brooding and typically resulted in
the female leaving the box (Leonard unpubl.
data). This suggests that another function of the
contact call is to alert the female to the male’s
arrival with food. In addition, both sexes oc-
casionally called as they left the nest. We sug-
gest that these calls coordinate the passage of
the parents in and out of the nest hole.
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