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1 | INTRODUCTION

Enemy recognition plays a pivotal role in shaping the coevolution-
ary relationship between brood parasites and their hosts, eliciting
either fighting or fleeing behavioural responses from the hosts.

This behavioural dichotomy gains a focal function in the breeding
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Abstract

To avoid mobbing attacks by their hosts during egg laying, some avian brood para-
sites have evolved traits to visually and/or acoustically resemble predator(s) of their
hosts. Prior work established that reed warblers (Acrocephalus scirpaceus), a small
host species of the brood parasitic common cuckoo (Cuculus canorus), delayed return-
ing to the nest when confronted by either the calls of the female cuckoo or that of
the predatory sparrowhawk (Accipiter nisus). It remains less clear, however, whether
female cuckoo calls also suppress the nest defences of larger and more aggressive
hosts. Such hosts typically attack vigorously, and can even hurt the brood parasitic
intruders, instead of fleeing in the face of danger. Here, we tested whether the female
cuckoo calls dampen mobbing intensity in a much larger Acrocephalus host of the
common cuckoo, the great reed warbler (A. arundinaceus). We presented great reed
warbler pairs with female common cuckoo models at their nests without and then
with playing back the female-specific bubbling calls of the cuckoo. As controls, we
tested the hosts’ responses to harmless collared dove (Streptopelia decaocto) models,
also without and then with the playbacks of dove calls. We found that the playback
of female brood parasite calls reduced the aggression of hosts towards the cuckoo
models as compared to model presentations without female calls, but we detected
no such effect of the control calls with dove models. Our results revealed that female
cuckoo calls effectively suppress the antiparasitic responses of great reed warbler
hosts, which could aid parasites to approach the nest undiscovered and to evade the
costly attacks of this large host. Therefore, the female call can be regarded as a gen-

eral part of the cuckoo's trickery repertoire for successful parasitism.
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season (Ellis-Fellege et al., 2013; Pavel, 2006; Zhang et al., 2020),
when the benefits of protecting the current brood (i.e., fighting)
are put in balance against the benefits of potential future broods
(i.e., fleeing). This trade-off implies that any investment by parents
in their current offspring decreases their ability to invest in fu-

ture offspring (Trivers, 1974). Therefore, parental recognition and
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engagement of a potential brood parasite require a decision by the
parent.

Decision errors (e.g., failing to recognise a parasite, or conversely,
identifying an avian predator as a nest parasite) might be especially
costly for the hosts of the brood parasitic Cuculidae cuckoos, since
many of these brood parasitic species evolved vocal and plumage
traits to resemble their hosts’ avian predators in an effort to suc-
cessfully parasitise host nests (Gluckman & Mundy, 2013). In theory,
if a host identifies a threat as a brood parasite, the best response is
to fight and drive the brood parasite away from the nest, therefore
increasing current fitness without threatening parental survival (i.e.,
front-loaded antiparasitic defences; Feeney & Langmore, 2013). In
contrast, if the parent identifies the threat as a predator, the best ac-
tion is to flee in order to secure parental survival and, hence, future
fitness. Misidentifying a brood parasite as a predator and fleeing
might bring about negative fitness consequences through a higher
chance of being parasitised, while misidentifying a predator as a
brood parasite and attacking it might lead to an early demise of the
adult host due to predation.

When the nest is approached by a heterospecific enemy, par-
ents rely on a wide array of cues to assess the predatory vs. parasitic
threat posed by the intruder. Some of the cues and contexts influ-
encing the decision to flee or to stay and protect the brood include
the stage of the brood (Campobello & Sealy, 2010; Moskat, 2005;
Lawson et al., 2020), the identity of the enemy (e.g., reptile, bird or
mammal; Kleindorfer et al., 2005; Strnad et al., 2012), its distance
from the focal individual or its nest (Krystofkova et al., 2011), the
type of threat (e.g., predator of adult birds, nest predator or brood
parasite; Campobello & Sealy, 2018; Kleindorfer et al., 2005; Trnka
& Prokop, 2010; Lawson et al., 2020), prior information regarding
the occurrence of the threat (both on an individual and social level;
Fontain & Martin, 2006; Davies & Welbergen, 2009; Campobello
etal., 2017) and/or the reproductive senescence of parents (Clutton-
Brock, 1984; Graham & Shutler, 2019).

The common cuckoo (Cuculus canorus, “cuckoo” from hereafter)
is a well-known obligate brood parasite that lays its eggs in the nests
of other bird species, coercing these hosts to incubate parasitic
eggs, and feed and rear the lone cuckoo nestling at the cost of their
own brood's failure (Wyllie, 1981). Hosts evade brood parasitism by
evolving traits to prevent parasitism (e.g., secretive nesting, mob-
bing adult parasites; Feeney et al., 2012; Moksnes & Rgskaft, 1988;
Welbergen & Davies, 2011) or to lessen costs once their nests have
been parasitised (e.g., the recognition and ejection of brood parasitic
eggs; Bartol et al., 2002). Intense aggression towards the brood par-
asite (reviewed in Campobello et al., 2017) might ensure host repro-
ductive success even in species where no egg or chick rejection has
evolved (Medina & Langmore, 2015). In turn, cuckoos have evolved
several adaptations to overcome host defences, such as rapid egg
deposition and laying in the afternoons (instead of mornings, like
their hosts do), egg mimicry and resemblance to avian predators, giv-
ing rise to a coevolutionary arms race between brood parasites and
their hosts (Davies, 2015). Whether visual resemblance to predators
has adaptive value is still debated (Davies & Welbergen, 2008; Li
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etal., 2015; Maetal., 2018; Trnka & Prokop, 2012; Trnka et al., 2012,
2015; Welbergen & Davies, 2011).

While the adaptive similarity in appearance between the adult
cuckoo and the sparrowhawk (Accipiter nisus) was one of the foci
of the past two decades of research on brood parasites and their
hosts (Davies, 2015; Trnka et al., 2012; Welbergen & Davies, 2011),
the acoustic components of this similarity were only recently ex-
amined. These studies have now revealed that sounds emitted by
brood parasites play an important role in conspecific communication
(Moskat et al., 2017, 2020; Moskat & Hauber, 2019; Yu et al., 2019),
and also as a means to increase the breeding success of the brood
parasite. For example, a recent study demonstrated that cuckoos
likely eavesdrop on the alarm calls of their hosts to locate host nests
(Marton et al., 2019), while another study revealed that female cuck-
oos manipulate the behaviour of their hosts through their calls which
are similar to those of the sparrowhawk (York & Davies, 2017). This
latter study provided experimental evidence that a small host spe-
cies, the reed warbler (Acrocephalus scirpaceus, ca. 12 g), increased
its vigilance, returned to their nest later and was more likely to ac-
cept foreign eggs when threatened by the calls of female cuckoos,
a sound similar to that of their aerial predator, the sparrowhawk,
than when presented with the calls of the collared dove (Streptopelia
decaocto; “dove” from hereafter) used as a sympatric, harmless
control. Moreover, the female cuckoo calls had the same effect as
sparrowhawk calls had on the attentiveness of wintering great tits
(Parus major) and blue tits (Cyanistes caeruleus) outside the breeding
season, two species that are only seldom parasitised by the cuckoo
(Grim et al., 2014). Tits constitutes an important part of the spar-
rowhawk's diet during winter (Krams et al., 2020; Newton, 1986),
when the cuckoos are on their sub-Saharan wintering grounds (Ban
etal., 2018).

The reed warbler avoided possible predatory threats (e.g., spar-
rowhawk) through increased vigilance (i.e., peeking out of the nest)
and an increased latency to return to the nest once flushed (York &
Davies, 2017). However, the great reed warbler (Acrocephalus arun-
dinaceus, ca. 32 g), a relatively larger host of the common cuckoo
(ca. 100 g), is typically more aggressive towards both predators
and brood parasites than the smaller warbler species, and attacks
cuckoos near its nest more often (Moksnes et al., 1991; Raskaft
et al., 2002; Trnka & Prokop, 2010, 2012), sometimes with fatal con-
sequences for the brood parasites (Molnar, 1944; Sulc et al., 2020).
Therefore, the coping strategy of a larger and more aggressive host
might differ markedly and predictably from the behavioural re-
sponse of a smaller, more threat-avoidant host.

To test whether or not the bubbling call of the female cuckoo has
a greater effect on the aggressive mobbing behaviours of the larger
great reed warblers than it had on a smaller host (e.g., reed warblers),
we performed experimental cuckoo intrusion trials at great reed
warbler nests. Specifically, we measured the aggressiveness (i.e.,
mobbing intensity) of great reed warblers towards cuckoo and dove
decoys, before and during the playback of female cuckoo bubbling
calls, and the calls of the dove used as control, respectively. Based

on prior work on several host species (Li et al., 2015; Ma et al., 2018;
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Trnka & Prokop, 2012), we predicted greater response intensity
against the 3D-printed model of the cuckoo relative to the control
decoy. In turn, given that the bubbling call of the female cuckoo
mimics the sparrowhawk's calls (York & Davies, 2017), we predicted
reduced response intensity by the hosts to the cuckoo model pre-
sentations coupled with the female call's playback vs. without the
playback, and a generally low level of mobbing intensity towards the
dove decoy, irrespective of the presence or absence of playbacks of
dove calls.

2 | MATERIAL AND METHODS
2.1 | Study area

We carried out our study in central Hungary, around Apaj village
(47°6'53.9"N; 19°5'21.2"E), ca. 40 km south of Budapest. In this re-
gion, great reed warblers face high rates of parasitism by cuckoos
since decades (ca. 50%; Zolei et al., 2015). Here, hosts nest in narrow
reed beds running along both sides of small irrigation channels, lined
with tall trees serving as vantage points for eavesdropping cuckoos
(Moskat & Honza, 2000; Marton et al., 2019).

2.2 | Experimental set-up

To test whether the female cuckoo's bubbling call (Moskat &
Hauber, 2019) has a negative effect on host mobbing intensity, we
presented 3D-printed common cuckoo or dove models as a control
to great reed warblers at their nests (following Marton et al., 2019).
We performed experimental trials at great reed warbler nests
(n = 61), during the laying and early incubation stages. Great reed
warblers and, other closely related Acrocephalus species maintain a
high level of aggression towards adult cuckoos during their breeding
cycle (Moskat, 2005; Li et al., 2015; Ma et al., 2018; but see Trnka &
Prokop, 2012), likely because cuckoos may predate active nests to
force hosts to restart breeding and to secure suitable laying oppor-
tunities for themselves (Schulze-Hagen, 1992; Soler et al., 2017). We
had to exclude 19 trials (~30%) from the final data set; these were
conducted at nests where great reed warblers altogether failed to
turn up after 20 min, as these nests were subsequently deemed as
deserted. We collected information regarding the number of great
reed warbler and cuckoo eggs per clutch, clutch initiation date,
and date and time of the experiments, with all experiments being
performed in May 2019, between 7:00 and 12:00 or 17:00 and
20:00 hrs local time.

Cuckoo males are always grey, whereas females are polymor-
phic, being either grey or rufous, or of some intermediary form be-
tween (Moskat et al., 2020). The rufous female morph is common
at our study area (up to 60%) and is mobbed by great reed warblers
with an intensity similar to the grey morph (Honza et al., 2006). We
used 3D-model cuckoo decoys painted with acrylics to resemble

rufous cuckoo females, similarly to Lee et al. (2019). These decoys

were produced by printing life-size common cuckoo models (3D
Quick Printing, UK) and collared dove models downloaded from
Thingiverse.com (modified to fit the support pole of the cuckoo
models), using an Ultimaker 2+ 3D printer and plain white Ultimaker
PLA filament (see Marton et al., 2019 for more details). Researchers
extensively use model birds in experiments with brood parasites and
hosts (see a review in Campobello et al., 2017). Although the surface
texture of the decoy may affect the intensity of host reactions (e.g.,
Némec et al., 2015), several studies have established that taxidermic
mounts of cuckoos, decoys made of polystyrene or real live cuckoos
were similarly attacked by different songbird species in field experi-
ments (Honza et al., 2006; Tryjanowski et al., 2018).

We placed a randomly selected cuckoo or dove decoy next to a
great reed warbler nest (cuckoo trials: n = 22; dove trials: n = 20),
at a distance of ca. 20 cm, and a Nikon Coolpix AW130 Digital
Camera Recorder, at 3-5 m from the nest. We recorded the mob-
bing behaviours of great reed warblers for 2 min upon discovering
the cuckoo or dove decoy, after which we played back the female
cuckoo's bubbling calls for the cuckoo decoy, or the call of the dove
for the dove decoy for 2 min, on a JBL Xtreme 40 W Loudspeaker.
The average time lag (+SD) between the two 2-min periods was
31 + 33 s. We used 2-min-long acoustic files for playback, each con-
taining ca. 2-s-long bubbling calls (three calls within 30 s), and this
section was repeated two times with 15-s inter-section silent peri-
ods. A similar structure was also used for the 2-min dove control files
(see more details of the playback in Moskat & Hauber, 2019; Moskat
et al., 2020). To reduce pseudoreplication, we used three different
rufous cuckoo and three dove decoys, and six different bubbling call
and six dove call recordings chosen randomly. All calls were recorded
by us locally between 2014 and 2018. We subsequently analysed
the videos by counting the numbers of adult great reed warblers
present during the trial and the numbers of different mobbing be-
haviours separately: “churr” alarm calls, bill snaps, pecks and physical

contact attacks against the decoys per the 2-min trials.

2.3 | Statistical analyses

To test the effect of the female cuckoo bubbling call on the mobbing
intensity of the hosts, we first calculated the total mobbing inten-
sity of the hosts towards the 3D decoys both before and during the
2-min-long period when great reed warblers were exposed to play-
back calls. We expressed total mobbing intensity by summing the
number of “churr” calls, bill snaps, pecks and attacks during 2 min.
We built a general linear mixed-effects model with a zero-inflated
Poisson error distribution, with total mobbing intensity as a depend-
ent variable, and three two-level fixed factors as explanatory vari-
ables: the number of great reed warblers mobbing the 3D decoy (one
member or both members of the pair), treatment (cuckoo or dove)
and playback call (before or during playback). Additionally, we tested
all the two-way interactions with the fixed factor treatment. Nest
ID and irrigation channel (site) ID (n = 4) were entered as random

factors in the model to control both for repeated measurements at
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the same nests during trial periods and for potential spatial autocor-
relation in the parasitism rate among irrigation channels. The initial
model that contained all the above-listed variables (i.e., full model)
was then simplified by sequentially removing variables with non-sig-
nificant effects (p > .05) until reaching the minimal adequate model
that included only significant interactions, significant main effects
or non-significant main effects involved in significant interactions.

We performed all statistical analyses using the R statistical en-
vironment (ver. 4.0.2, R Core Team, 2020). Mixed-effects modelling
was carried out using the R package “glmmTMB” (Brooks et al., 2017).
Predictor significance levels were calculated using the Wald tests
with an ANOVA (type Il) as implemented in the “car” R package (Fox
& Weisberg, 2019). Model fit assumptions for both full and minimal
models were assessed using diagnostic plots and functions included
in the “DHARMa" R package (Hartig, 2020). Post-hoc tests for signif-
icant interactions were carried out using the R package “emmeans”
(Lenth, 2020).

3 | RESULTS
Mobbing intensity showed extensive variation between treatments
and playback periods, and great reed warblers used different forms
of mobbing with varying intensities in response to the different
treatments (Table 1).

We found a significant interaction between treatment and play-

back period (Table 2). Post-hoc comparison of contrasts between
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mobbing levels for the different periods (i.e., before and during play-
back) of the two treatment types (i.e., cuckoo vs. dove) revealed that
there was no significant difference in total mobbing intensity before
and during the dove call playback (g = 0.336, SE = 0.420, t = 0.799,
p = .427), whereas great reed warblers mobbed significantly less
during the cuckoo bubbling call playback than before it was broad-
cast (f = -0.607, SE = 0.052, t = -11.692, p < .001; Figure 1).
Although total mobbing intensity seemed to be greater when both
members of the great reed warbler pair were present, compared to
when only one of the hosts was mobbing the decoys, after remov-
ing the non-significant interaction between treatment x number of
great reed warblers present from the full model, the main effect of
the number of great reed warblers present also became non-signifi-
cant in the minimal model (Table 2).

4 | DISCUSSION

Our results revealed that the female cuckoo bubbling call decreased
the levels of aggression displayed by great reed warbler hosts to-
wards cuckoos at their nests. This is in line with the results of a study
performed on a smaller and less aggressive host species, the reed
warbler. This smaller host, when experimentally exposed to the
bubbling calls of female cuckoos or to the calls of the sparrowhawk,
reduced its nest attendance and avoided a potential predator by re-
turning later to the nest, as well as accepted foreign eggs more often

compared to when the calls of the collared dove or common cuckoo

TABLE 1 Mean, median, standard deviation (SD) and range of mobbing variables produced by great reed warblers at their nests, before
and during the playback of the female common cuckoo bubbling call at a rufous morph cuckoo decoy and of the calls of the collared dove at

a collared dove decoy, as counted from video recordings.

Before playback

During playback

Treatment  Variable Mean Median SD Range
Cuckoo No. of “churr” 0.41 0.00 1.71 0-8
calls
No. of bill 29.09 19.00 31.04 0-123
snaps
No. of pecks 7.32 0.00 15.99 0-70
No. of attacks 14.05 6.50 19.98 0-80
Total mobbing 50.86 43.00 50.54 0-203
intensity
Dove No. of “churr” 0.75 0.00 1.45 0-5
calls
No. of bill 0.45 0.00 1.40 0-5
snaps
No. of pecks 0.10 0.00 0.45 0-2
No. of attacks 0.55 0.00 1.82 0-8
Total mobbing 1.85 0.00 3.18 0-12
intensity

Mean  Median  SD Range V p P.g;
0.00 0.00 0.00 0-0 3 .500 .580

14.46  2.00 26.73 0-120 1695 <.001  <.001
541 0.0 15.74 0-72 45.5 .290 .580
6.41 0.00 16.25 0-67 120 <.001 <.001

26.27 7.00 43.96 0-191
110  0.00 4.08 0-18 11 938  1.000
0.10  0.00 0.45 0-2 g .500  1.000
0.00  0.00 0.00 0-0 1 1.000  1.000
0.00  0.00 0.00 0-0 6 .250  1.000
1.20  0.00 4.07 0-18

Note: Comparisons of mobbing behaviours were carried out using paired Wilcoxon signed rank tests, and significance levels (p) were corrected for
multiple comparisons using Holm correction (padj). Significant differences (p < .05) are marked with bold, while variable names and values marked
with italics are composite variables and values showing the total mobbing intensity of great reed warblers expressed through the sum of the different

mobbing responses recorded.
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TABLE 2 Results of the full and minimal adequate models showing that great reed warblers (GRW) exhibited a higher mobbing intensity
towards the cuckoo decoys then towards the dove decoys and that mobbing intensity towards the cuckoo decoys decreased if the cuckoo

female bubbling call was played back

Full model Minimal adequate model
Predictors p SE zvalue Ve daf p p SE zvalue Ve df p
Conditional model
Intercept 1.543 0.845 1.826 3.363 0.352 9.562
GRW present 2.023 0.920 2.199 4.089 1 .043
(both members)
Treatment (dove) -2.255 1.006 -2.243 17.764 1 <.001 -3.867 0.616 -6.277 35.276 1 <.001
Playback (with -0.608 0.052 -11.706 133.143 1 <.001 -0.607 0.052 -11.692 132.392 1 <.001
playback)
Treatment -1.412  1.305 -1.082 1.170 1 .279
(dove):GRW
present (both
members)
Treatment 0.911 0.434 2.101 4413 1 .036 0.943 0.423 2.228 4963 1 .026
(dove):playback
(with playback)
Zero-inflated model
Intercept -1.257  0.405 -3.105 -1.107  0.355 -3.120
Random effects
Residual variance 1.78 1.85
Nest ID 2.3 2.36
Channel ID 0 0
N (Nest ID) 42 42
N (Channel ID) 4 4
Observations 84 84
Significant effects (p < .05) are marked with bold.
cuckoo dove FIGURE 1 Change in the total
200- — mobbing intensity (i.e., sum of all mobbing

—
(2}
o

total mobbing intensity (nr)
s B

before during before

playback

male calls (non-bubbling) were played back to them as a control (York
& Davies, 2017). Although in the aforementioned study the mob-
bing intensity of reed warblers towards the cuckoo decoy, measured
as mobbing call rate, did not differ before and during playbacks, in
our study the focal species is more aggressive and 2-3 times heavier
than the reed warbler (Cramp, 1992; Leisler & Schulze-Hagen, 2011).

0- &

responses) of great reed warblers
against adult rufous common cuckoo
and collared dove decoys, for the two
periods of 2 min before and during the
playback of female cuckoo bubbling
calls or dove calls, respectively. Grey
lines indicate the changes at the hosts’
responses at individual nests before and
during species-specific playback calls,
whereas the red continuous and the
dashed blue lines indicate changes in
average mobbing intensity against the
cuckoo or dove decoys (model predicted
means + SE) [Colour figure can be viewed
at wileyonlinelibrary.com]

during

Also, apart from producing a very loud mobbing call, great reed war-
blers readily pecked and attacked the cuckoo decoy before the onset
of the bubbling playbacks, whereas its total mobbing intensity still
dropped by more than half when the bubbling calls were initiated.
Although our results show a consistent drop in total mobbing in-

tensity against the cuckoo decoy during the period when the bubbling


www.wileyonlinelibrary.com

MARTON ET AL.

call was broadcast compared to the period without the bubbling call,
we acknowledge that our study design has some shortcomings also.
Specifically, our experimental set-up lacked a fully factorial design due
to the unusually low number of active great reed warbler nests in our
study area in 2019, and was not symmetrical (i.e., silent periods always
preceded playbacks). This latter issue, however, might have a negligi-
ble effect on our results, because although the bubbling call playback
decreased the mobbing intensity of great reed warblers against the
cuckoo decoy, we found no such effect during the trials with dove
decoys and the dove playbacks, albeit they were presented in same
order as in the case of the cuckoo treatment. Also, it is reasonable to
assume that a symmetrical design (i.e., having a treatment group with
playback preceding the silent period) would have resulted in a biased
sampling, since it is likely that the less aggressive great reed warblers
would not have approached the cuckoo decoy coupled with bubbling
calls. As a possible improvement for future studies with similar design
and facing a parallel design conundrum, we recommend inserting a
second silent (non-playback) period after the playback periods.

The great reed warbler is a socially monogamous species, in
which high-quality males mate with multiple females (Sejberg
et al., 2000). Monogamous great reed warbler males invest more
in nest defence than polygamous males do, while females defend
their nests more vigorously than males, and do so regardless of
their mating status (Trnka & Prokop, 2010). The mating status of
great reed warblers in our study was unknown, but we recorded the
number of adults mobbing the decoys. Since this number of mob-
bing great reed warblers at the nest was not a statistical predictor
of total mobbing intensity, we assume that most of the mobbing was
performed by females. Additionally, the treatment (i.e., cuckoo vs.
dove) was assigned randomly to each nest; therefore, it is likely that
the social mating status of the hosts did not confound our findings.

It is worth noting that, despite the few known cases when the
great reed warblers managed to kill a cuckoo by drowning it in water
(Molnar, 1944; Sulc et al., 2020), the mobbing of live female cuckoos
by great reed warblers seemingly has little effect on the success rate
of parasitic attempts, as cuckoos still manage to lay eggs in the host
nests, even when both parents of this larger host are attacking them
fiercely (Jelinek et al., 2020).

These results suggest that the acoustic mimicry of predatory
sparrowhawk calls by female cuckoos has an adaptive function,
which is additional to the raptorial plumage mimicry of the grey
morph of adult cuckoos from both sexes (Trnka & Grim, 2013; Trnka
et al., 2012, 2015). Critically, the acoustic mimicry functions for
both the grey (York & Davies, 2017) and rufous (this study) morph of
adult female cuckoos. Grey cuckoos appear similar to sparrowhawks
(e.g., Trnka & Prokop, 2012; Trnka et al., 2012), and this mimicry
may already defend cuckoos from host aggression to some extent
(Welbergen & Davies, 2011), although plumage mimicry is less ef-
fective against the more aggressive and larger Acrocephalus species
(Li et al., 2015; Ma et al., 2018; Trnka & Prokop, 2012). Rufous fe-
male cuckoos, in turn, despite having barred underparts and yellow
eyes, do not resemble sparrowhawks or small falcons in coloura-
tion (Trnka & Grim, 2013; Trnka et al., 2015). Therefore, the lack of
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sparrowhawk-plumage mimicry could create an uneven playing field
against rufous females relative to females of the grey morph, might
hinder successful parasitism and might explain why this morph is
usually rarer than the grey morph. Future studies should aim to ad-
dress these differences, by experimentally testing the reactions of
various host species towards the two female cuckoo colour morphs
(e.g., Thorogood & Davies, 2012), presented to the hosts alongside
the bubbling call or the control calls of a harmless species.

The female cuckoo's bubbling call seems to be a multifunctional
signal, being important in interspecific cuckoo-host relationships,
as well as in conspecific communication (Deng et al., 2019; Moskat
& Hauber, 2019). The bubbling call might play a role in the context
of mate attraction (Moskat & Hauber, 2019; Xia et al., 2019) and
could also function as a territorial signal for other conspecific fe-
males (Davies, 2015; Moskat et al., 2020). A previous study (York
& Davies, 2017) tested an interspecific function of female cuckoo
calls against a small host, the reed warbler, while our results revealed
that this call also effectively dampened the mobbing responses of a
large host, the great reed warbler. Our results point to the adaptive
value of acoustic mimicry of female cuckoo calls even against more
aggressive hosts, especially against those host species where the
raptorial plumage mimicry of the grey cuckoo morph is less effective
(Li etal., 2015; Ma et al., 2018; Trnka & Prokop, 2012).
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