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ABSTRACT

Vocalizations during the breeding season play a significant role in both intra- and inter-specific communications. There have
been numerous studies on the calls and functions of the common cuckoo (Cuculus canorus [CC]). However, there is limited
research on the calls and functions of female CCs. This study conducted a playback experiment of 90 sample sizes on actively
breeding CCs and their hosts in Jilin Province, China, during the 2022 breeding season (May to August), with calls from female
CCs, male CCs, and males of the Himalayan cuckoo (C. saturates [CS]) as control groups. The results showed that the calls of
both male and female CCs attracted CCs and their hosts in the experimental area, while the control group did not attract any
birds. The attracted CCs were predominantly males. Among the attracted hosts, there were Oriental reed warblers (Acrocephalus
orientalis) and black-browed reed warblers (Acrocephalus bistrigiceps). Generalized linear mixed model analysis revealed that the
number of individuals attracted by female CC calls was significantly higher than the number attracted by male CC calls, both for
male CCs and hosts. Furthermore, male CCs were attracted by male and female CC calls to a significantly greater extent during
the early stage than during the late stage, while there was no difference in the number of attracted host individuals. Our study
showed that the calls of female CCs play an important role in the communication between male and female CCs, and hosts are
more responsive to the calls of female CCs, suggesting that they perceive female cuckoos as more threatening. Our study reveals
seasonally modulated male attraction and host sensitivity.

| Introduction to their behavioral contexts, such as mate attraction, alarm

Auditory communication in animals evolved as a method of
information exchange that has developed over a long period.
This type of communication allows information to be sent,
received, and utilized between conspecifics or individuals of
different species (Maynard-Smith and Harper 2003; Bradbury
and Vehrencamp 2011). Animal vocalizations are closely linked

calls and mobbing, group foraging, and nocturnal roosting
(Marler 2004). Among animals, birds have evolved highly sensi-
tive and sophisticated vocal signals, which serve as an effective
means of long-distance communication, especially in environ-
ments with visual obstructions (Catchpole and Slater 2008). For
example, songbirds with diverse repertoires may share some
song types with their neighbors, aiding in mutual recognition
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(Briefer et al. 2008; Stoddard 1996). However, songbirds with
limited and simple repertoires may rely on distinctive acoustic
features for discrimination and identification (Osiejuk 2014).

The common cuckoo (Cuculus canorus [CC]) is an obligate avian
brood parasite that lays its eggs in the nests of other bird spe-
cies, known as hosts. This behavior forces the host to incubate
the parasitic eggs and feed the cuckoo nestlings at the expense
of their own reproduction (Wyllie 1981; Davies 2000). The CC
is known for its simple dual-note “cu-coo” call, which is con-
tinuously produced by male CCs at their breeding sites (Lei
et al. 2005; Moskat and Hauber 2022). However, recent research
indicates that syntactic errors of male CCs, including syllable tri-
pling (e.g., “cu-cu-co0”), can occur in these typically stereotypi-
cal calls and influence host responses (Tryjanowski, Jankowiak,
Indykiewicz, et al. 2025). Conversely, female CCs rarely vocal-
ize and use a so-called “bubbling” call during the breeding sea-
son, which may serve various communicative functions (Deng
et al. 2019; Moskat and Hauber 2019, 2022, 2023; Yoo et al. 2020;
Jin et al. 2025). For example, within conspecifics, female CCs
use their “bubbling” calls to signal their chosen laying site, re-
ducing aggression between females (Moskat and Hauber 2019;
Moskat et al. 2020; Xia et al. 2019), attracting mates (Moskat and
Hauber 2019, 2023; Xia et al. 2019), or engaging in duets with
males (Moskat and Hauber 2021; Hauber and Moskat 2025).

The calls emitted by CCs not only play a crucial role in conspe-
cific communication but also serve as an effective strategy to
enhance reproductive success (Moskat et al. 2017, 2020; Moskat
and Hauber 2019; Yu et al. 2019). Several studies have reported
on the vocalizations of CCs (Deng et al. 2019; Wang et al. 2021;
Moskat and Hauber 2021, 2022; Moskat and Hauber 2021; Elek
et al. 2021; Tryjanowski et al. 2024). For example, CCs can dis-
tinguish between the calls of neighbors (Moskat et al. 2017), and
female CC calls have been shown to induce anti-predator behav-
ior in birds (Zhang et al. 2021) and elicit vigilance and avoid-
ance responses in wild free-range chickens (Jiang et al. 2021).
Furthermore, female CC calls influence the behavior of
their hosts (York and Davies 2017; Wang et al. 2022). Marton
et al. (2021) even demonstrated that female CC calls can sup-
press host aggression. However, to our knowledge, there has
been no research regarding the calls of female CCs and their
functions (but see Hauber and Moskat 2025; Jin et al. 2025), es-
pecially in regard to intra-specific communication.

While male cuckoo calls have been extensively studied for their
role in territoriality and conspecific communication (Moskat
and Hauber 2022; Tryjanowski et al. 2024), the functions of
female-specific ‘bubbling’ calls remain less understood, par-
ticularly regarding their dual role in intra- versus inter-specific
interactions. Recent evidence suggests female calls may simul-
taneously attract mates (Moskat and Hauber 2019; Hauber and
Moskat 2025) and manipulate host behavior (Marton et al. 2021;
York 2021), but comparative efficacy data are lacking. In this
study, we designed playback experiments that involved playing
the calls of male and female CCs and males of the Himalayan
cuckoo (Cuculus saturates [CS]) as a control during the breed-
ing season to assess the behavioral responses of CCs or hosts
in the experimental area to these three types of sounds. We hy-
pothesized that the female CC calls will attract more conspecific
males than male calls, reflecting their role in sexual signaling.

And female CC calls will elicit stronger host responses than male
calls, as hosts associate them with imminent parasitism risk.

2 | Materials and Methods
2.1 | Study Area and Study Species

The Sifangtuozi Farm (46°00-46°22'N, 123°46'-123°57'E) is
located in Zhenlai County, in the Nenjiang River basin, a trib-
utary of the Songhua River, in the northeastern Jilin Province,
China. The area is characterized by abundant water resources,
and extensive stands of cattails and reeds can be found in var-
ious areas surrounding the farm, including field dikes, irri-
gation channels, streams, and ponds. Every breeding season
(May-August), many individuals of the Oriental reed warbler
(Acrocephalus orientalis [ORW]) and black-browed reed warbler
(Acrocephalus bistrigiceps [BRW]) migrate to these wetlands to
breed (Trnka et al. 2023). ORWs are the primary hosts of CCs
in Asia. In northern China, the parasitism rate of the CCs can
reach as high as 34.3% to 65.5% (Yang et al. 2016, 2017).

Between June and August 2022, we located 26 BRW nests and
123 ORW nests, with a total of 38 ORW nests being parasitized,
resulting in a cuckoo parasitism rate of 30.8%. Given that the
ORW isaprimary host for local CCs, there has been a high degree
of coevolution between them (Wang et al. 2022). Conversely, the
BRW is a rare host for CCs (Yang et al. 2022), with only one par-
asitized nest found in the Zhalong area of Heilongjiang, China,
resulting in a parasitism rate of 0.42% (Yang et al. 2017). In the
study area, during the breeding season, a significant number of
CCs were observed perching on branches of reed beds, utility
poles, and power lines around the reed beds.

2.2 | Field Experiments

We conducted experiments during both the early and late stages
of the host, because they represent distinct phases of parasit-
ism risk: “early stage (May-June)” coincides with peak cuckoo
egg-laying, while “late stage (July-August)” represents a period
when parasitic events typically cease almost entirely. Playback
experiments were conducted using female and male CC calls as
the experimental group, with CS calls used as the control group.
Each of the three types of calls was tested 15 times during both
the early and late stages: female CC (early stage, n=15; late
stage, n=15), male CC (early stage, n =15; late stage, n =15), and
CS (early stage, n=15; late stage, n=15). Each experiment was
conducted at randomly selected points within the reed bed, with
a minimum distance of 200 m between each experimental point,
and no point was repeated. To minimize the impact of environ-
mental noise on sound playback, experiments were scheduled
to avoid agricultural machinery operations, roadside traffic, and
noisy conditions during strong winds or rainy weather. The pe-
riod of time we conducted the experimental test was random on
each day (from sunrise to sunset), specific time frames were not
designated (e.g., morning, afternoon, 8a.m.-1p.m. or similar).
For each sampling point, we conducted sound playback with-
out prior knowledge of the presence of host nests nearby. Sound
playback was conducted at each sampling point regardless of the
presence or absence of CCs.
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To reduce the potential effects of pseudoreplication, we prepared
two 3D-printed models of gray CCs (referred to as 3D dummies)
in advance (Trnka et al. 2023). We prepared two sound record-
ings of female CCs, male CCs, and male CSs, all obtained from
Xeno Canto recordists (https://xeno-canto.org/). We constructed
playlists with a 22,050 Hz sampling rate and 16-bit sampling
format and normalized peak amplitude at —3dB, which can be
found in the Audios S1-S3. In each trial, sound playback exper-
iments were conducted at the maximum volume of the playback
device (85db measured at 1 m distance from the speaker).

During each experiment, a random combination of 3D dummies
and sound was selected for on-site testing, with each sound played
for a duration of 2min. We displayed the 3D dummies of gray CCs
(Figure 1) during sound playback. To facilitate the recording of
the experimental setup, we prepared a display stand of approxi-
mately 2m in height. During experiments, the 3D dummies were
placed on the display stand, and a Bluetooth speaker (See Me Here
E1; Shenzhen See Me Here Electronic Co. Ltd., Shenzhen, China)
was positioned underneath the dummy display stand (Figure 1a).
A video recorder (Ou Chuang AS8; Xiamen Shangyu Huajin
Electronic Technology Co. Ltd., Xiamen, China) was placed at ca.
2m from the dummy display stand to record real-time conditions
during sound playback. To prevent observer bias, the sound type
played during each trial was concealed from field observers. Video
recordings were subsequently analyzed by two independent re-
searchers blinded to the treatment groups.

2.3 | Statistical Analyses

All data were statistically analyzed using IBM SPSS Statistics 25.
All tests were two-tailed, and a significance level of p <0.05 was
used. Generalized linear mixed models (GLMMs) were used to

compare the responses of CCs (Figure 1b) in their habitat to the
three calls during both the early and late stages. The responses
of the hosts, BRW and ORW (Figure 1c,d), to the calls were also
analyzed.

We recorded the behavioral responses of CCs or hosts near the
dummies during sound playback as 1 (such as approaching the
dummy from a distance and perching on nearby branches, fly-
ing and circling above the dummy, or flying and attacking the
dummy). Behaviors that did not involve approaching (e.g., no
birds approaching, staying in place while vocalizing, or fleeing)
were recorded as 0. Sampling points ID were considered as the
random effect, time as the repeated measure, and the breeding
stage (early and late stages) and sound types (female CC, male
CC, and male CS) were considered as fixed effects. Pairwise
comparison of behavioral responses between the early and late
stages was conducted. The male CS playback data were excluded
from the GLMM analysis because no behavioral responses (all
recorded as 0) were observed across all 90 trials. This absence of
variation precluded meaningful statistical comparison with the
experimental groups (female and male CC calls), which showed
significant responses. We performed pairwise comparisons be-
tween the female and male CC calls within the sound types.
The main objectives of the analysis were to compare the num-
ber of sampling points where CCs approached the dummies,
the number of individual CCs that approached the dummies,
the distance of CCs approaching the dummies, the number of
sampling points where hosts (the sum of ORW and BRW) ap-
proached the dummies, the number of sampling points where
ORWs approached the dummies, the number of sampling points
where BRWs approached the dummies, the number of host in-
dividuals approaching the dummies, the number of ORWs ap-
proaching the dummies, and the number of BRWs approaching
the dummies.

FIGURE1 | Setting during sound playback [red arrow in (a) indicates loudspeaker, red arrow in (b) indicates common cuckoo approaching the
3D model in flight during sound playback, red arrow in (c) indicates Oriental reed warbler approaching the 3D model, and red arrow in (d) indicates

black-browed reed warbler approaching the 3D model].
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3 | Results

3.1 | Common Cuckoos Approaching the Dummy

TABLE1 | Number of sampled points with CCs or hosts approaching
the dummy during sound playback.

Early stage Late stage
Female Male Female Male
CC CC CS CC CC CS
Points of 11 7 0 6 3 0
CCs
Points of 8 2 0 5 0 0
hosts
Points of 3 0 0 2 0 0
ORWSs
Points of 5 2 0 3 0 0
BRWs
Sampled 15 15 15 15 15 15
points

Abbreviations: BRW, black-browed reed warbler; CC, common cuckoo; CS, the
Himalayan cuckoo; ORW, Oriental reed warbler.
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FIGURE 2 | Number of common cuckoos (CCs) approaching the 3D
model (A refers to female CC calls, B refers to male CC calls, and C re-
fers to male Himalayan cuckoo calls).

During Sound Playback

Overall, the playback of male CS calls did not elicit any response
from CCs and their hosts during both early and late stages.
There was a total of 27 sampling points (out of 90) where CCs
approached the dummies during sound playback (Table 1).
Although the number of sampling points where CCs approached
the dummies varied among the two breeding stages and the three
sound playback conditions, GLMM analysis revealed a signifi-
cant difference in the number of sampling points where CCs ap-
proached between early and late stages (p <0.001). Additionally,
there were significantly more sampling points where female CC
calls attracted CCs than points where male CC calls attracted
them (p=0.001).

During sound playback, 49 CCs approached the dummies
(Figure 2; Table 2). Those attracted by the sound playback were
only male CCs. The number of male CCs attracted by the fe-
male CC calls (35 in total) was significantly higher than that
attracted by male CC calls (14 in total) (p=0.003, GLMM).
Additionally, significantly more male CCs were attracted during
the early stage (38 in total) than during the late stage (11 in total)
(p<0.001, GLMM) (Table 3).

Among all the points where CCs approached the dummies, the
distance at which each CC approached the dummies varied (mean
distance +SD, 6.55+4.48 m, range 1-20m; n=27) (Figure 3). CCs
attracted by the sound playback approached closer to the dummies
during the early stage than during the late stage. Moreover, when
comparing female CC calls to male CC calls, the CCs approached
more closely to the dummies. The GLMM analysis indicated that
the distance at which these CCs approached the dummies was sig-
nificantly different, both in terms of the breeding stage (p=0.004)
and sound type (p=0.045; Table 3).

3.2 | Hosts Approaching the Dummies During
Sound Playback

Among all experimental points, there were a total of 14 points
where hosts (the sum of ORW and BRW) approached the dum-
mies during sound playback (n=90). The number of points
where ORW or BRW approached the dummies varied (Table 1).
GLMM analysis results showed that when considering the hosts
ORW and BRW separately, the number of points where indi-
viduals approached the dummies did not significantly differ
between the breeding stages (host: p=0.997, ORW: p=0.998,

TABLE 2 | Number of CCs or hosts approaching the dummy during sound playback.

Early stage Late stage
Female CC Male CC Cs Female CC Male CC CsS
Number of CC 27 11 0 8 3 0
Number of hosts 10 2 0 6 0 0
Number of ORWs 3 0 0 2 0 0
Number of BRWs 7 2 0 4 0 0

Note: “Host” is the sum of ORW and BRW.

Abbreviations: BRW, black-browed reed warbler; CC, common cuckoo; CS, the Himalayan cuckoo; ORW, Oriental reed warbler.
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TABLE 3 | Results of generalized linear mixed model.

Breeding stage (early vs. late stages)

Sound type (female vs. male CCs)

Coefficient SD t 4 Coefficient SD t P
Number of sample points CC 0.450 0.104 4.312 <0.001 0.355 0.106 3.348 0.001
Number of CC 0.798 0.188 4.252 <0.001 0.410 0.133 3.084 0.003
CC approaching distance 2.275 0.765 2.975 0.004 1.750 0.855 2.048 0.045
Number of sample points H 0.000 0.000 0.004 0.997 0.370 0.084 4.403 <0.001
Number of sample points ORW 0.000 0.000 0.003 0.998 0.000 0.000 0.004 0.997
Number of sample points BRW 0.000 0.000 0.005 0.996 0.210 0.071 2.963 0.004
Number of hosts 0.000 0.000 0.003 0.998 0.430 0.109 3.965 <0.001
Number of ORW 0.000 0.000 0.003 0.998 0.000 0.000 0.004 0.997
Number of BRW 0.000 0.000 0.003 0.997 0.205 0.085 2.427 0.018

Note: “Number of sample points CC” represents the number of sample points where common cuckoos approached the 3D model. “Number of CC” represents the
number of common cuckoos that approached the 3D model. “CC approaching distance” represents the distance at which common cuckoos approached the 3D model.

“Number of sample points H” represents the number of sample points where hosts approached the 3D model. “Number of H” represents the number of hosts that
approached the 3D model. “Number of sample points ORW” represents the number of sample points where Oriental reed warblers approached the 3D model. “Number
of sample points BRW” represents the number of sample points where black-browed reed warblers approached the 3D model. “Number of ORW” represents the number
of oriental reed warblers that approached the 3D model. “Number of BRW” represents the number of black-browed reed warblers that approached the 3D model. “Host”
represents the sum of Oriental reed warblers and black-browed reed warblers. Significant effects (p <0.05) are indicated in bold.

25t

20t *

10+
*
| % é
* *
of - (L] -

A B C A B c
Early stage

Distance of CCs
approaching the 3D model (m)

L Z7X ]
¢**

Late stage

FIGURE3 | Distance of common cuckoos (CCs) approaching the 3D
model (A refers to female CC calls, B refers to male CC calls, and C re-
fers to male Himalayan cuckoo calls).

BRW: p=0.996). However, in terms of sound type, there were
significant differences in the number of points where hosts or
BRW approached the dummies when female CC sounds were
played back compared to male CC sounds (host: p=0.000, BRW:
p=0.004), while the difference was not significant for ORW
(p=0.997). Similarly, regardless of the early or late stages, ORW
did not approach the dummies during the playback of male CC
sounds. Moreover, in both breeding stages and sound types,
the number of BRW approaching the dummies was greater
than that of ORW (Table 2). From the GLMM analysis results
(Table 3), there were no significant differences in the number of
hosts (p =0.998), ORW (p=0.998), or BRW (p =0.997) approach-
ing the dummies between the breeding stages. In terms of hosts
and BRW, there were significant differences in their numbers

when female CC sounds were played back compared to male CC
sounds (host: p<0.001, BRW: p=0.018), but no significant dif-
ference was observed for ORW (p=0.997).

4 | Discussion

Our study results show that playback of male CS calls did not
elicit responses from CCs and their hosts. Although playback of
both female and male CC calls attracted male CCs (no evidence
of female CCs being attracted), female CC calls attracted more
male CCs, and the attracted males approached more closely.
Similarly, during the early stage, female and male CC calls at-
tracted more male CCs than during the late stage, and the dis-
tance at which they were attracted during the early stage was
smaller. Additionally, female CC calls attracted more hosts of
CCs compared to male CC calls.

Both male and female CCs have evolved calls with sex-specific
characteristics (Moskat and Hauber 2021). In a short breeding
season and competitive environment, effective recognition of
acoustic signals is crucial for brood parasitic birds like CCs. In
the experiment, playback of both female and male CC calls at-
tracted male CCs, but female CC calls attracted more male CCs.
Firstly, this could be because female CCs use their vocal sig-
nals to attract mates (Moskat and Hauber 2019; Xia et al. 2019;
Hauber and Moskat 2025), which can also be considered ter-
ritorial signals to conspecific females (Davies 2015; Moskat
et al. 2020). Similarly, in other bird species, female vocaliza-
tions are used to attract mates (Langmore 1998). For instance,
the vocalizations of the female Hainan partridge (Arborophila
ardens) are effective at attracting conspecific individuals (Yang
etal. 2011). CCs (both male and female) use their calls for territo-
rial defense; however, CCs also tolerate neighbors with overlap-
ping territories (Moskat et al. 2017). Birds often defend certain
areas for resources, but their complex social functions can also
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reduce aggression among males (Hinde 1956). Therefore, our
study further reveals the important role of female CC calls in
communication between male and female CCs.

The range and mating system of CCs may depend on the inten-
sity of competition with conspecific individuals, which could re-
duce their positive responses to other species (Davies 2000). For
example, Moskét et al. (2017) found that CCs did not respond to
playback of control sounds, which is consistent with our results
showing that playback of male CS calls did not elicit behavioral
responses from CCs. This may be an effective way for brood par-
asitic birds like the CC to reduce reproductive costs.

Female CC calls serve a deceptive function when it comes to
hosts (Davies 2000; York and Davies 2017). For example, Marton
et al. (2021), using a combination of sound playback and 3D mod-
els, demonstrated that female CC calls reduced the aggression of
their host, the great reed warbler (Acrocephalus arundinaceus).
Additionally, Wang et al. (2022) found that female CC calls were
more likely to encourage hosts to leave their nests, similar to our
results, where the playback of female CC calls was more effec-
tive at attracting CC hosts. This could be partly because female
CCs are the ones primarily responsible for frequent nest visits
and egg laying during brood parasitism. Therefore, their unique
calls might serve to induce anti-predator behaviors in hosts, re-
ducing their resistance to parasitism (York 2021).

Moreover, the observed weak host response to male cuckoo
calls may reflect adaptive desensitization through habituation.
Given that male common cuckoos vocalize frequently through-
out the breeding season (Moskat and Hauber 2022; Tryjanowski
et al. 2024), hosts like Oriental reed warblers (ORW) and black-
browed reed warblers (BRW) may perceive these pervasive calls
as lower-risk stimuli. This habituation could conserve hosts'
energy for more urgent threats, aligning with our finding that
ORW entirely ignored male calls during playback (Table 2). In
contrast, the rarer and acoustically distinct female “bubbling”
calls (Deng et al. 2019) likely signal imminent parasitism risk,
triggering heightened vigilance and approach behavior. Such
differential responses optimize anti-parasite defense: hosts ha-
bituate to predictable, low-threat signals (male calls) while re-
taining sensitivity to cues directly linked to reproductive costs
(female calls; Marton et al. 2021; York 2021).

While male calls are usually stereotypical, recent work indicates
that syntactic errors, including syllable tripling, can occur and
influence host responses (Tryjanowski, Jankowiak, Mikula, and
Osiejuk 2025). However, only when male CCs sing at high fre-
quencies can potential nesting hosts effectively identify cuckoos
through grammatically abnormal songs (Tryjanowski, Jankowiak,
Mikula, and Osiejuk 2025). Hence, our research suggests that
hosts recognize the calls of female CCs as more threatening.

Our findings that hosts exhibited stronger responses to female
cuckoo calls align with the emerging paradigm of sex-specific
threat assessment in brood parasite-host systems. Crucially,
Tryjanowski, Jankowiak, Indykiewicz, et al. (2025) recently
demonstrated through dummy experiments that host species (e.g.,
barn swallow Hirundo rustica) attack female cuckoo models with
significantly higher probabilities than male models, whereas non-
hosts show the opposite pattern. This parallel evidence from visual

and acoustic domainsjointly indicates that hosts have evolved fine-
tuned discrimination capabilities specifically targeting female
cuckoos—the sex directly responsible for brood parasitism. The
enhanced attractiveness of female calls to hosts in our playback
experiments likely reflects an evolved adaptive vigilance mech-
anism, whereby hosts interpret these vocalizations as imminent
threats to reproductive success (Marton et al. 2021; Tryjanowski,
Jankowiak, Indykiewicz, et al. 2025). Such discrimination opti-
mizes anti-parasite defense efficiency: hosts can prioritize costly
mobbing behaviors (Sulc et al. 2020) to the most dangerous para-
site sex while reducing energy expenditure toward less threatening
stimuli (e.g., male calls or non-parasitic intruders). This functional
interpretation resolves the apparent paradox wherein female calls
simultaneously attract mates (intraspecific function) and provoke
host defenses (interspecific function), underscoring the dual selec-
tive pressures shaping cuckoo vocal communication.

Furthermore, from the comparison of actual record data, the
number of BRW (rare host of CCs) to approach the dummies was
slightly more than that of ORW (main host of CCs). This aspect
may stem from BRW's historical experience of parasitism by CC,
as research indicates that the parasitic life history of some po-
tential hosts prompts them to retain certain corresponding anti-
parasitic strategies (Peer and Sealy 2004). For instance, a host of
CCs, the red-billed leiothrix (Leiothrix lutea), was introduced to
Hawaii more than 150years ago, where the common cuckoo did
not breed; however, even in the absence of parasitic pressure in
Hawaii, it still maintains a strong egg rejection ability similar to
its population in China (Yang et al. 2014). Medina and Langmore
(2015) demonstrated that some potential host species, despite not
being current hosts, still exhibit rejection rates as high as those
observed in common primary hosts. This suggests that in our
experiments, the attraction of BRW to the CC calls may be at-
tributed to anti-parasitic behaviors retained from past parasitism
by CCs. In other words, while BRWs have largely evaded parasit-
ism by CCs at present, they have retained certain anti-parasitic
strategies inherent to low-cost behaviors. Therefore, these BRWs
are willing to leave their nests to focus on CC calls far from their
nests. On the contrary, the ORWs (main host of CCs) tend to
preferentially protect their nests from being parasitized by CCs,
rather than leaving their own nests to focus on CCs that are far
away from their nests. Therefore, this may be one of the reasons
why there are slightly fewer ORWs than BRWs to approach the
dummies when playback CC calls occur. Additionally, it may
also be that BRW's high level of “curiosity” leads to its willing-
ness to venture closer to specimens or to playback female and
male CC calls closer to its nest. However, the level of “curiosity”
and the proximity of these sampling points to the nests of ORWs
and BRWs was not objectively verified in our current experi-
ment. It is necessary to address this oversight in future research.

While previous studies have shown that female cuckoo calls
are known to attract males and manipulate hosts (Moskat and
Hauber 2019; Marton et al. 2021; Jin et al. 2025), our findings re-
veal geographical and temporal specificity in these interactions.
The heightened responsiveness (even though the data analysis
was not significant) of black-browed reed warblers—a rarely
exploited host—suggests historical parasitism pressure may
preserve anti-parasite behaviors despite minimal current costs.
Furthermore, the decline in male cuckoo attraction during late
breeding highlights seasonal trade-offs in territorial investment.
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Such nuances, quantified here in an understudied Asian system,
emphasize that signal function is contingent on ecological con-
text and host-parasite coevolutionary history.

In summary, our study found that the playback of female CC
calls was more effective at attracting male CCs compared to the
playback of male CC calls. Additionally, female calls were more
effective at attracting CC hosts. Our research provides initial in-
sights into the importance of female CC calls to communication
between male and female CCs, with hosts recognizing the calls of
female CCs as more threatening. Male CC calls play a crucial role
in the intraspecific communication and territorial signaling of
CCs, and hosts can recognize the calls of male CCs (Tryjanowski
et al. 2024). Nevertheless, our research still has certain limita-
tions, such as our daily testing times not always being in the
morning (the peak period of bird activity), so tests conducted
at midday or in the afternoon may have resulted in differences
in observed response rates that were partly due to time effects
rather than intrinsic differences between call types. A minimum
of 200m between playback points may not be sufficient to avoid
spatial overlap—particularly in open habitats like reedbeds.
Given the size of the home range of cuckoos, the same individu-
als may have responded at multiple sites. In addition, it is unclear
whether cuckoos were present within hearing range before each
playback. Without the presence of cuckoos, non-responses may
reflect absence rather than behavioral indifference, limiting the
interpretability of the data. Further work is needed on different
geographic populations of CCs and should also consider the po-
tential influence of displaying different-colored CC models when
playing sounds, as well as investigating whether the behavior of
CC nestlings differs in response to male and female calls.
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