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The arms race between avian brood parasites such as common cuckoos Cuculus
canorus (hereafter ‘cuckoos’) and their hosts forms a classic model of coevolution
[1]. An important defence mechanism of hosts is the rejection of the parasitic egg.
In many host species, the probability of rejection is higher if the parasitic egg is
more different in appearance from the host’s own eggs [2,3]. Cuckoos would
thus benefit from preferentially parasitizing nests in which the eggs are most simi-
lar to their own. However, despite these benefits, several factors may limit the
ability of cuckoos to be selective and follow an egg-matching strategy. First, cuck-
00s also rely on speed and crypsis when laying an egg, because detection by the
host might lead to physical attacks and increase the likelihood of egg rejection.
Second, cuckoos may be unaware of the appearance of their own eggs. Evidence
for the hypothesis that cuckoos use an egg-matching strategy is mixed [4-8], and
whether cuckoos choose nests within a given host population based on egg
matching remains an open question.

Recently, we provided experimental evidence showing that cuckoos select
host nests following an egg-matching strategy in a population of Daurian red-
starts Phoenicurus auroreus [9]. Daurian redstarts show a distinct egg-colour
dimorphism with females laying either blue or pink eggs, whereby the former
are more similar to the pale blue eggs of cuckoos [3,9]. We showed that the natural
parasitism rate was higher in blue than in pink host clutches, and that cuckoos
almost always chose to parasitize a blue clutch when we experimentally pre-
sented a dummy clutch of each colour morph adjacent to active redstart nests
[9]. In their comment [10], Wang & Liang question our conclusion and criticize
the lack of direct video evidence. Here, we address these criticisms.

Regarding the natural observed parasitism rate, Wang & Liang [10] argue that
our result probably suffers from survivorship bias. Redstarts laying pink eggs are
more likely to reject the cuckoo egg and they reject it more quickly [3,11]. Although
we do not have precise data on the latency of egg rejection, we previously found
that most rejectors ejected the parasitic egg within 24 h [11]. The observed lower
frequency of a cuckoo egg in pink clutches may thus be explained not by cuckoos
being selective, but by a higher probability that the cuckoo egg was rejected by the
host before we had a chance to detect it. Thus, we agree that the natural parasitism
rate may be underestimated more for pink than for blue clutches, and indeed we
already made this argument in the original paper [9].
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During previous artificial parasitism experiments, we
sometimes found the cuckoo egg model that was rejected by
the host on the ground near the nest (approx. 15% of the
rejected egg models). We, therefore, also checked the ground
surrounding the nest during daily nest visits to investigate
the possibility that a cuckoo egg had been rejected by the
host. However, in our study [9], we never found a cuckoo
egg on the ground. Nevertheless, we agree with Wang &
Liang that this lack of finding evidence for egg rejection does
not exclude the possibility that cuckoo eggs were rejected by
the host before detection. Precisely for this reason we
conducted the cuckoo choice experiment.

Regarding our experiment, Wang & Liang [10] raised two
issues: (i) they suggest that cuckoo parasitism may have been
underestimated in pink clutches due to survivorship bias (as
for the natural parasitism rate) and (ii) they highlight the lack
of direct video evidence for the process of cuckoo choosiness.

Regarding the first point, we checked all three nests (of each
experimental triplet) and the surrounding area for the presence
of a cuckoo egg every morning and every afternoon, thereby
maximizing the chance of detecting the cuckoo egg. Although
we cannot exclude the possibility that a cuckoo egg had been
ejected from an active nest before detection, and was not
found on the ground, this argument does not apply to the
dummy nests that were parasitized, unless the redstart host
would have ejected the cuckoo egg from one of the dummy
clutches, which seems highly unlikely. Considering only the
dummy nests (i.e. disregarding experimental triplets in which
the active nest had been parasitized), we now test whether the
probability of cuckoo parasitism depends on clutch colour. We
found 11 instances where a blue dummy clutch had been para-
sitized compared to only 1 instance where a pink clutch had
been parasitized. Cuckoos were thus much more likely to lay
an egg in a blue dummy clutch than in a pink dummy clutch
(Fisher’s exact test: p = 0.002), confirming our original conclusion
that they select a clutch based on egg colour.

Regarding the second point, we did in fact make video
recordings at a subset of triplets of nests during the experiment
and recorded cuckoo visits at two of those triplets. On both
occasions, the female cuckoo checked multiple nests before
laying an egg. In one case (electronic supplementary material,
video S1), a female cuckoo first visited the dummy blue-egg
nest (right) and removed one egg without parasitizing the
nest. About 3 min later, the cuckoo came back and visited
the dummy pink-egg nest (middle) without egg removal or
laying. Later the same day, a cuckoo egg was found in the
active blue-egg nest (left). Although we did not record
the cuckoo laying the egg in the nest, we are confident that the
cuckoo egg was from the same individual, because there was
only one female cuckoo in this subplot of the study area (as dis-
cussed in [9]) and the egg had the same appearance as other
cuckoo eggs found in this subplot. In the other case (electronic
supplementary material, videos S2 and S3), a female cuckoo
first visited the active pink-egg nest (top) and removed one
egg without parasitizing the nest (electronic supplementary
material, video S2). The cuckoo then visited the dummy pink-
egg nest (middle), where it laid the parasitic egg and removed
a host egg (electronic supplementary material, video S3).
These videos provide direct evidence of the cuckoo’s nest selec-
tion process, although, in the latter case, the cuckoo did not
choose the blue-egg nest.

Wang & Liang [10] highlight several studies to argue that
cuckoos use a random egg-laying strategy. However, as they

mention in their first paragraph, there are also multiple studies [ 2 |

in support of the hypothesis that cuckoos use an egg-matching
strategy [4-6], and several experimental studies support the
hypothesis that cuckoo egg-laying is non-random with respect
to nest features other than egg colour. However, Wang & Liang
[10] do not mention or discuss these studies. For instance,
Wang and colleagues found that cuckoos preferentially parasi-
tize Oriental reed warbler Acrocephalus orientalis nests with a
smaller number of eggs [12] or with a larger nest size [13].

Given the mixed evidence in the literature, we question
Wang & Liang’s implicit assumption that there should be a
single answer to the question of whether cuckoos selectively
parasitize nests based on egg appearance. We argue that
cuckoo behaviour is likely to be influenced by the costs and
benefits of being selective, which may vary across different
cuckoo-host systems. For instance, the benefits of nest selection
based on egg colour should be higher (i) when there is more
variability in host egg appearance, such that some clutches
clearly resemble cuckoo eggs more closely than others, and
(ii) when host nest density is high, such that clutches with vary-
ing degree of matching are available to a single female cuckoo
at a given time. In addition, the costs of being selective are
likely to be lower in host species that do not show physical
aggression towards cuckoos. In those systems, a female
cuckoo may not have to quickly and secretively lay an egg.

In the case of the Daurian redstart, all these conditions are
met. (i) Host eggs display a distinct colour dimorphism and
cuckoo eggs consistently resemble the blue, but not the
pink morph, such that a female cuckoo can be selective
even without knowing the appearance of her own eggs.
(ii) Redstarts in our population breed at high density and syn-
chronously, such that a female cuckoo typically has multiple
potential host nests to choose from. (ii) Unlike in some other
host species [14], redstarts do not engage in mobbing or phys-
ical attacks against cuckoos. We have never observed
aggressive behaviour towards either a real cuckoo or a taxi-
dermic model. Consequently, this host system probably
exerts a stronger selective pressure on cuckoos to be choosy
compared to other systems. In conclusion, we advocate for
further research assessing the conditions that influence nest
selection in cuckoos.
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