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Abstract  Animal populations, with a known history of introduction events, provide opportunities 
to study the dynamics of how rapid shifts in ecological context affect behavioral (e.g., responses to 
brood parasitism) and life-history (e.g., clutch and egg parameters) traits. We studied the European 
Greenfinch (Carduelis chloris) introduced to New Zealand, regarding foreign-egg rejection behaviors 
and also compared their clutch characteristics with data from the source populations in the United 
Kingdom. Although previously this species had been considered an unsuitable host for the Common 
Cuckoo (Cuculus canorus), and not impacted by selection pressure associated with brood parasit-
ism, we found that Greenfinches in our study population were able to eject experimental eggs at low 
frequencies. In contrast, nest desertion rates were similar in experimentally parasitized and control 
unmanipulated nests, implying that nest desertion is not an antiparasite adaptation in this species. 
Contrary to previous studies, we did not find significant differences in clutch and egg sizes between 
introduced and source populations. This study emphasizes (1) the importance of using control treat-
ments in studies of host responses to experimental parasitism, (2) including apparently unsuitable 
hosts of brood parasites, and (3) meta-replicating prior studies to further the process of gaining and 
validating scientific knowledge.
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Introduction

Avian brood parasitism provides a powerful study sys-
tem with challenging questions regarding the direction 
and speed of coevolutionary arms races, including host 
selection, antagonistic interspecies interactions, and 
perceptual mimicry (Davies, 2011; Kilner and Lang-

more, 2011). Obligate brood parasitic birds, including 
the Common Cuckoo (Cuculus canorus; hereafter: 
Cuckoo), and their hosts provide ideal models to study 
strong reciprocal selection pressures, because parasit-
ism imposes moderate-to-severe costs on host parents 
that provision unrelated young in their nests and hosts 
evolve antiparasitic traits (Davies, 2011). Such coevo-
lutionary arms races have resulted in a diverse set of 
quantifiable differences in the behaviors of both typi-
cal and potential host populations that are either in 
contact, or in isolation, with a brood parasite (Davies 
and Brooke, 1989; Lahti, 2005; Hale and Briskie, 2007; 
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Stokke et al., 2007; Grim et al., 2011).
Research effort devoted to brood parasitism in birds 

has increased dramatically in recent decades (Grim, 
2007). However, most studies have focused only on suit-
able Cuckoo hosts (Davies, 2011), whereas antiparasitic 
behaviors of rare (Moksnes and Røskaft, 1992; Honza 
et al., 2004; Procházka and Honza, 2004) or unsuitable 
(Davies and Brooke, 1989; Moksnes et al., 1991; Grim 
et al., 2011) hosts have been tested only occasionally. 
Studying apparently unsuitable Cuckoo hosts provides 
important insights for our understanding of host-
parasite coevolution. For example, variation in the be-
havioral responses of unsuitable hosts to experimental 
parasitism can simulate conditions at the start of brood 
parasitism in a novel (i.e., so far unused) host, and also 
give information on the phylogenetic distribution of 
behavioral traits that can serve as pre-adaptations for 
defenses against brood parasites (Moskát et al., 2003a).

Species which have some allopatric populations, and 
other sympatric populations, with brood parasites, pro-
vide valuable opportunities to study potential species-
level flexibility of antiparasitic strategies (Davies and 
Brooke, 1989; Stokke et al., 2007; Grim et al., 2011). Im-
portantly, almost all studies on the effects of sympatry 
vs. allopatry with a brood parasite on host responses 
were conducted in regions for which the length of sym-
patry or allopatry was unknown, i.e., reliable historical 
information on how long parasites were absent or co-
habiting with hosts is missing in most cases (Davies and 
Brooke, 1989; Røskaft et al., 2002; Grim et al., 2011). 
Rare exceptions include the work of Lahti (2005) who 
knew accurately the length of allopatry in populations 
of Village Weaverbirds (Ploceus cucullatus) introduced 
from Africa to the islands of Mauritius and Hispaniola, 
and Hale and Briskie (2007) who knew the exact length 
of allopatry in populations of several European avian 
species introduced to New Zealand (see also Samaš et 
al., 2011).

Here, we take advantage of the known length of com-
plete allopatry with Cuckoos in the European Green-
finch (Carduelis chloris; hereafter: Greenfinch); this spe-
cies was introduced from the United Kingdom (hereaf-
ter: UK) to New Zealand (hereafter: NZ) between 1863
–1868 (Thomson, 1922). Although less than 100 indi-
viduals were introduced, today the Greenfinch is com-
mon throughout NZ and there is no genetic evidence 
for severe inbreeding or genetic drift in this species 
(Merilä et al., 1996; see also Briskie and MacKintosh, 
2004). This is important as bottlenecks could lead to 

genetic changes and may significantly influence clutch 
characteristics, behavioral and sensory traits and other 
aspects of introduced populations (Briskie and MacK-
intosh, 2004; Congdon and Briskie, 2010). In contrast, 
several studies have detected divergent changes in the 
breeding characteristics of the Greenfinch between the 
source population in the UK and the introduced popu-
lation in NZ, including lower clutch size (Niethammer, 
1970; MacMillan, 1985; Evans et al., 2005) and smaller 
egg size (Cassey et al., 2005) in NZ. These changes 
support general observations that passerines in the 
Northern Hemisphere have higher clutch sizes, fewer 
breeding attempts per season and/or a shorter breeding 
season in contrast to the Southern Hemisphere regions 
(Martin, 1996; Samaš et al., 2013).

Nevertheless, methodologically independent rep-
lication of whole studies (so called “meta-replication”) is 
critically important for the validity and generality of 
scientific information (Johnson, 2002; Kelly, 2006). 
Therefore, additionally to testing Greenfinch responses 
to experimental brood parasitism in allopatry with the 
Cuckoo, we also studied critical parameters of Green-
finch breeding biology in NZ (clutch and egg sizes). 
Traits of reproductive investment, including clutch size 
and egg size, are important components of avian para-
site-host arms races because clutch and egg sizes may 
be related to individual host selection by female para-
sites and egg rejection decisions by hosts, and clutch 
size may evolve divergently between host populations 
sympatric vs. allopatric with parasites (e.g., Soler et al., 
2001; Hauber, 2003; Servedio and Hauber, 2006; White 
et al., 2007). Increase of clutch size might also act as a 
defensive trait against brood parasites. For example, 
Svensson and Råberg (2010) and Soler et al. (2011) sug-
gested that individual hosts better tolerate interspecific 
parasitism by laying larger clutches. 

The Greenfinch is considered an unsuitable host for 
the Cuckoo because it feeds its nestlings mostly with 
plant seeds (Davies and Brooke, 1989; Moksnes et al., 
1991). However, expectations on host suitability based 
on nestling diet composition have been shown empiri-
cally to be misleading in certain cases (Martín-Gálvez 
et al., 2005; Grim, 2006). Indeed, there are several doc-
umented reports of Cuckoo chicks being successfully 
raised by the Greenfinch (Seel and Davis, 1981). Clearly, 
more studies are needed to understand Greenfinch-
Cuckoo interactions in the context of brood parasitism, 
for example, to test whether flexible foraging and diet 
selection by Greenfinches, the flexibility of young Cuck-
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oos digestion, or the interaction of both these factors 
can explain variation in the Cuckoo chick’s potential 
survival in Greenfinch nests (see also Grim et al., 2011).

No study has specifically tested the behavior of 
Greenfinch regarding egg rejection behavior in NZ 
(cf. Boulton and Cassey, 2006; Hale and Briskie, 2007). 
In addition, only two European studies have reported 
responses of the Greenfinch to experimental brood 
parasitism. Davies and Brooke (1989) used three types 
of hard and solid artificial egg models that were painted 
to resemble eggs of Cuckoos parasitizing Common 
Redstarts (Phoenicurus phoenicurus), Pied Wagtails 
(Motacilla alba) and Meadow Pipits (Anthus pratensis). 
None of these models introduced during the laying or 
incubation stages (n = 12) were rejected by Greenfinch-
es (Table 3 in Davies and Brooke, 1989). However, when 
a Meadow Pipit-like model egg was placed in completed 
Greenfinch nests before laying began, 2 out of 7 Green-
finches showed rejection (1 deserted, 1 built over; p. 
216 in Davies and Brooke, 1989). Thus, the Greenfinch 
in the UK seems to be capable of responding to foreign 
eggs in the nest at least in some circumstances. 

Elsewhere, Moksnes et al. (1991) reported that 41% 
Greenfinches (n = 17) rejected non-mimetic model eggs 
when introduced at both laying and incubation stages. 
Rejections (n = 7; Moksnes et al., 1991) were mostly 
by desertion (n = 5) which may or may not have been 
a specific response to the appearance of a foreign egg 
(Kosciuch et al., 2006; see also Results of the present 
study). Other responses were described as “unselective 
ejection” (n = 2) which means that “one, several, or all 
of the host’s eggs were destroyed or removed. In the 
majority of such cases, the artificial egg was left in the 
nest” (p. 350 in Moksnes et al., 1991). Such “unselec-
tive ejection” would be difficult to distinguish from the 
impacts of nest predators, especially if all natural, host 
eggs disappear or are destroyed (see Weidinger, 2010). 
Furthermore, as both of these previous studies were 
conducted without a control non-manipulated nest- 
or clutch-treatment, it remains unclear whether tested 
Greenfinches responded specifically to brood parasite 
eggs or non-specifically to a general clutch disturbance 
(see Kosciuch et al., 2006).

Here we experimentally tested egg rejection behav-
ior in an introduced Greenfinch population in NZ. In 
addition, we compared egg and clutch sizes of this in-
troduced population and their European source popu-
lation. We predicted that the Greenfinch in NZ would 
not discriminate against alien eggs (Davies and Brooke, 

1989), and show smaller clutch sizes and/or smaller egg 
sizes in NZ in the southern hemisphere than in north-
ern UK source populations (Cassey et al., 2005).

Methods

All breeding and experimental data were collected dur-
ing October and November 2007–2008 in the city of 
Hamilton in NZ and its rural vicinity (37°46′S, 175°16′
E). We searched for Greenfinch nests in shrub vegeta-
tion and in plantations of blueberry (Vaccinium sp.) 
orchards. Individuals were not ringed for identification 
in this study. We used each nest as an independent data 
point in the statistical analyses.

We checked nests (n = 41) every 1–5 days. We 
marked all eggs (n = 158) on the blunt pole for individ-
ual recognition. After clutch completion we measured 
egg length and width by digital calliper to the nearest 
0.01 mm. 

For Greenfinches, the grasp or puncture ejection of 
hard artificial model may represent a problem due to 
beak size and geometry (Martín-Vivaldi et al., 2002). 
Therefore, we did not use hard plastic models but paint-
ed one randomly selected own host egg with a non-
toxic Sharpie™ felt tip black pen, following methods of 
Hauber et al. (2006), so that the experimental design 
allowed the “foreign” eggs to be puncture ejected. We 
painted the eggs black given that the natural colour of 
Greenfinch eggs is greyish-white to bluish-white, or 
beige, sparsely spotted dark reddish, concentrated at 
the blunt end (Cramp, 1994; see Fig. 1b in Boulton and 
Cassey, 2006). Thus, our experimental manipulation of 
the egg phenotype caused a large change in the host 
egg’s appearance (chroma, brightness, and maculation) 
to provide a strong test of host egg rejection abilities 
compared to the potential use of mimetic experimental 
eggs (Grim, 2005). After painting the eggs we checked 
that there were no cracks in the eggshells that also 
might cause egg ejection or nest desertion and did not 
find any such cracks. Importantly, our manipulation 
did not alter the overall clutch size of the potential host 
(similarly to natural Cuckoo behavior of removing a 
host egg and replacing it with a parasitic egg; Davies, 
2011). Egg painting had no effect on painted eggs’ 
hatchability or chick survival at acceptor Greenfinch 
nests in our study population. Specifically, all painted 
eggs successfully hatched, chicks grew normally and 
we did not find any single missing chicks in manipu-
lated nests (if chicks disappeared, it was always a whole 
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brood, i.e., consequence of nest predation, see Weiding-
er, 2010). 

We considered host reaction as an “acceptance” if the 
manipulated egg was still found in an active nest on the 
6th day, or later (Davies and Brooke, 1989; Moksnes et 
al., 1991). If a manipulated egg disappeared within the 
6-day period, but hosts continued incubating the clutch, 
we considered host reaction as “ejection”. The presence 
of traces of yolk at remaining host eggs was considered 
as “puncture ejection” of ejected egg (following Mok-
snes et al., 1994; Antonov et al., 2006). Non-predated 
nests with eggs found to be unincubated (cold) during 
several consecutive nest checks were scored as “de-
serted” (Kosciuch et al., 2006). Finally, depredated nests 
were excluded from analyses.

Nest desertion may result from many causes (e.g., 
inclement weather, human disturbance, predator visit; 
Weidinger, 2010) and, thus, not always be a specific re-
sponse to parasitism (Kosciuch et al., 2006). Therefore, 
it is also necessary to study host behavior at non-par-
asitized, control nests. Overall, we randomly assigned 
20 nests as controls and another 20 nests as experimen-
tal treatments. In one additional nest we knew clutch 
size after clutch completion but the nest was predated 
during 4th day of experiment. We included this nest 
in analyses of clutch and egg sizes but had to exclude 
it from egg experimental treatment analyses, hence 
sample sizes differ between analyses. During the laying 
stage, we found and monitored three experimental and 
10 control nests without predation, resulting in lower 
sample sizes for some specific analyses (see also Discus-
sion).

Except for the egg phenotype manipulation, all nests 
were treated in the same way. We painted the experi-
mental host own egg once the nest found active with 
two or more eggs. Painting lasted ~1 minute. Eggs were 
measured after clutch completion and were returned to 
nests immediately after measurement. During each nest 
visit we used an inspection mirror to check nest con-
tent and pulled out a random egg from a nest to check 
the egg temperature by touch (warm, i.e., incubated, or 
cold, i.e., deserted).

We obtained UK clutch size data for the Greenfinch 
from the national record card schemes organized by 
the BTO (Robinson, 2005) and egg sizes from Cramp et 
al. (1994), particularly for the UK endemic subspecies 
(Carduelis chloris harrisoni). To avoid pseudoreplication 
in egg length and width analyses, we used clutch aver-
ages as units of analysis (Cassey et al., 2005). We used 

Welsch’s t-test for unequal variances in statistical testing 
of mean differences of clutch and egg sizes between NZ 
and UK (see Ruxton, 2006).

Results are shown as mean ± S.D. Statistical analyses 
were performed in JMP 8.0.1 (SAS Institute, 2009).

Results

Nest desertion

Data pooled across both breeding stages (laying + incu-
bation) showed the same desertion rates of 20% (n = 4 
out of 20) in both control and experimental nests. For 
control nests, there was no statistically significant differ-
ence in desertion rates between laying (3 out of 10) and 
incubation stages (1 out of 10; Fisher’s exact test, two-
tailed, p = 0.31). The analogous comparison of experi-
mental nests between laying (2 out of 3) and incubation 
stages (2 out of 17) also showed no statistical difference 
in desertion rates (Fisher’s exact test, two-tailed, p = 
0.09). 

For the laying stage, desertion rates were similar in 
control (3 out of 10) and experimental nests (2 out of 3; 
Fisher’s exact test, two-tailed, p = 0.51). Similarly, deser-
tion rates during incubation were statistically similar 
between control (1 out of 10) and experimental nests 
(2 out of 17; Fisher’s exact test, two-tailed, p = 1.00). 
Within experimental nests, clutch sizes at deserted nests 
were statistically similar as those at nests where Green-
finches either accepted or ejected the experimental egg 
(Table 1). Within control nests, clutch sizes did not dif-
fer between deserted and non-deserted nests (Table 1). 

Egg rejection

At 2 out of 20 nests owners ejected painted eggs and 
in 1 case ejected own unpainted egg while the painted 
egg remained in nest (i.e., a case of rejection error, see 
Discussion; Table 2). Thus, hosts at 3 out of 20 nests 
showed egg ejection behavior. All 3 ejections were pre-
sumably by puncture ejection as evidenced by traces 
of yolk on the remaining eggs. Ejections occurred 1 to 
3 days after the start of experiment (i.e., manipulation 
of the egg phenotype), respectively. Ejection rates at 
experimental (3 out of 20 nests) and control nests (0 
out of 20) were not statistically different (Fisher’s exact 
test, two-tailed, p = 0.23). Ejection rates at experimental 
nests did not differ between laying (1 out of 3 nests) and 
incubation stages (2 out of 17 nests; Fisher’s exact test, 
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two-tailed, p = 0.40). 
Clutch sizes were similar at deserted experimental 

and control nests (Table 1). Clutch sizes statistically 
differed (~0.4 eggs) between experimental and control 
nests that showed “acceptance” (i.e., neither desertion 
nor ejection response; Table 1).

Clutch characteristics

Clutch size in our NZ population (4.63 ± 0.49, n = 41) 
did not differ significantly from UK source population 
(4.72 ± 0.74, n = 3438; t = 1.23, df = 47, p = 0.23; Fig. 1). 
Egg length (mm) in NZ population (20.3 ± 0.7, n = 41 
nests) was similar to the UK population (20.6 ± 0.9, n 
= 100 nests; t = 1.91, df = 139, p = 0.16). Similarly, egg 
width (mm) in NZ (14.8 ± 0.4, n = 41 nests) did not dif-
fer from the UK source population (14.8 ± 0.7, n = 100 
nests; t = 0.00, df = 139, p = 1.00).

Discussion

Egg discrimination

We provide support for the ability of Greenfinches to 
puncture eject eggs from nests with simulated parasitic 

eggs. No such ejection events were reported in control 
nests. Rates of egg ejection did not statistically differ be-
tween experimental and control treatments but this can 
be explained by joint effects of relatively modest sample 
sizes and species-specifically low rates of egg ejection 
(both when unselective ejection is included (15%) 
or excluded (10%) from our sample of experimental 
nests). Therefore, this statistical non-significance does 
not imply biological non-significance.

Previous studies with the Greenfinch used hard plas-
tic models that cannot be punctured (Martín-Vivaldi 
et al., 2002) and all such eggs were accepted (Davies 
and Brooke, 1989) or some were rejected by desertion 
or remained in the nest with hosts own eggs destroyed 
(Moksnes et al., 1991). In contrast, our findings sug-
gest that nest desertion by the Greenfinch might not 
be a behavioral response to foreign eggs in the nest 
because it occurred at statistically similar frequencies 
in both experimental and control nests (see also Kosci-
uch et al., 2006). Our comparisons of nest desertions 
between control and experimental nests are based on 
typical sample sizes in this line of research (n = 20 per 
treatment) but some other specific results should be 
interpreted more carefully. Sample sizes are particularly 
low for comparisons of (1) experimental nests between 
laying (n = 3) and incubation stages (n = 17) and (2) 
nest desertion between experimental (n = 3) and con-
trol nests during the laying stage (n = 10). Our results 
suggest that nest desertion was not a specific response 
to parasitism, because it occurred in both control and 
experimental nests and at similar rates, but additional 
data from this and other Greenfinch populations would 
make for a stronger test of the importance of nest deser-
tion as a potential antiparasitic behavior. 

We detected two cases of selective egg ejection of 

Table 2  Overview of New Zealand introduced Greenfinch re-
sponses to experimental parasitism (1 host own egg painted black) 
and control nest treatments. In all, we recorded 3 ejections, 2 cases of 
“selective ejection” (removal of painted egg) and 1 case of “unselective 
ejection” (rejection error; sensu Moksnes et al., 1991).

Response Experimental (n = 20) Control (n = 20)

Accepted 13 16
Deserted 4 4
Ejected 3 0

Table 1  Clutch size (mean ± S.E.) of New Zealand introduced 
Greenfinches according to their behaviour at experimental and con-
trol nests. Differences within the experimental nest category were 
tested with Kruskal-Wallis test, all other tests were Welsch’s t-tests for 
unequal variances (as recommended by Ruxton, 2006). Sample sizes 
slightly differ from those in Table 2 because of missing data for one 
experimental and one control nest.

Response Experimental n Control n t p
Accepted 4.76 ± 0.12 13 4.38 ± 0.13 16 −2.26 0.03
Deserted 5.00 ± 0.00 3 4.67 ± 0.33 3 −1.00 0.42
Ejected 5.00 ± 0.00 3 – – n.a. n.a.

χ2 = 1.56 p = 0.46 t = 0.82 p = 0.48

Fig. 1  Overview of clutch size estimates (mean ± S.E.) from source 
European populations (UK) and introduced New Zealand (NZ) 
populations of the Greenfinch. NZ data with years corresponds to 
Niethammer (1970), MacMillan (1985), Evans et al. (2005), this 
study and UK data to Cramp et al. (1994) and Robinson (2005).
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experimentally dyed host eggs and one “unselective 
ejection” (sensu Moksnes et al., 1991) of own egg (i.e., 
rejection error), suggesting that Greenfinches are ca-
pable of behavioral responses to foreign eggs. Decisions 
to accept, eject, or desert were not related to clutch size 
(Table 2). Ejections of manipulated black eggs were 
most likely an antiparasitism responses because (1) 
no eggs were ejected at control nests, and (2) hosts at 
experimental nests specifically targeted the manipu-
lated eggs. In one case a host non-experimental egg 
was removed by host while the painted egg remained 
in nest. In a previous study, Boulton and Cassey (2006) 
used tethered artificial eggs at active nests to identify 
predators of some European species introduced to NZ, 
including the Greenfinch. In that study, Greenfinches 
ejected experimental egg at 1 out of 6 nests providing 
additional support to our conclusions. 

The observed ability of egg ejection and discrimina-
tion in the Greenfinch might have evolved due to sever-
al selection pressures. (1) Cuckoos in native UK popu-
lations may have provided weak but persistent selection 
pressure for host defenses against interspecific parasites 
in the Greenfinch. Even though the Greenfinch has tra-
ditionally been considered an unsuitable Cuckoo host, 
some Cuckoo chicks are known to successfully fledge 
from Greenfinch nests (Seel and Davis, 1981). Although 
Cuckoos were not introduced to NZ, in some cases 
antiparasitism adaptations may persist even after the 
original selection pressures from interspecific parasites 
ceased (Rothstein, 2001; Hale and Briskie, 2007; Samaš 
et al., 2011). However, it is important to highlight that 
the Greenfinch (a) is rare and unsuitable Cuckoo host, 
(b) has had its NZ population for ~150 years isolated 
from European Cuckoo, and (c) is not regular host of 
any native NZ cuckoos (no evidence for NZ cuckoos 
parasitism on Greenfinches found in literature). There-
fore, alternatively or additionally, (2) parasitism by 
conspecifics may select for an ability to recognize and 
reject alien eggs (López-de-Hierro and Moreno-Rueda, 
2010). Importantly, conspecific brood parasitism is 
known in the native ranges of Greenfinch (Yom-Tov, 
2000). Despite no longer experiencing potential cuckoo 
parasitism, NZ Greenfinches would likely not escape 
conspecific parasites and so the conspecific egg rejec-
tion hypothesis may provide a viable explanation for 
persistence of egg rejection behavior (for a similar case 
of Turdus thrushes see Samaš et al., 2011). We did not 
find evidence for conspecific parasitism in NZ Green-
finches in literature but detection of such parasitism is 

much more difficult than the detection of interspecific 
parasitism (Latif et al., 2006). (3) Also, nest cleaning/
sanitation (sensu Moskát et al., 2003b; Guigueno and 
Sealy, 2009) might have contributed to the ejection of 
the dark-painted foreign eggs in our study. However, 
this hypothesis can explain only non-specific removal 
of debris (i.e., non-egg-shaped objects) from nests 
(Ortega and Cruz, 1988; Moskát et al., 2003b; Guigueno 
and Sealy, 2009) but does not explain specific ability to 
reject dissimilar eggs (and egg shaped objects) in birds 
in general (Grim, 2005).

This study emphasized the importance of including 
control nests for assessing a role of nest desertion in an-
tiparasitic defenses (see also Kosciuch et al., 2006). Our 
study population showed relatively high rates of deser-
tion of experimentally parasitized nests (20%, 4 out of 
20) in comparison to data from source European popu-
lation (0%, n = 12; Table 3 in Davies and Brooke, 1989). 
In turn, behavior of the NZ Greenfinch at control nests 
revealed the same rates of desertion (20%, 4 out of 20) 
as those at experimental nests. Therefore, nest desertion 
may not be a specific response to experimental parasit-
ism in our study species. 

Clutch characteristics

We did not find significantly different clutch sizes or 
egg sizes between NZ and UK Greenfinch populations. 
These results are in contrast with previous studies that 
showed significantly smaller clutches (Niethammer, 
1970; MacMillan, 1985; Evans et al., 2005) and eggs 
(Cassey et al., 2005) in introduced NZ passerine popu-
lations, including Greenfinch. Differences between pre-
vious and our work may be caused by different samples 
used for comparisons.

Conclusions 

Importantly, we found that Greenfinches were able to 
eject foreign eggs although they also may make rec-
ognition errors in egg discrimination. That this was 
observed in a population allopatric from Cuckoos for a 
long time, and because Greenfinches are rarely parasit-
ized by Cuckoos in their native ranges, suggests that 
conspecific parasitism, instead of interspecific parasit-
ism, may be responsible for the functional benefit of egg 
discrimination by Greenfinches (see also Grim et al., 
2011; Samaš et al., 2011). 

Overall, this study underlies the importance of (1) 
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control nests in the study of brood parasitism (Kosciuch 
et al., 2006; Petrie et al., 2009), (2) studying also seem-
ingly unsuitable hosts of interspecific brood parasites 
(Moksnes and Røskaft, 1992; Grim et al., 2011), and (3) 
meta-replication in behavioral ecology (Johnson, 2002; 
Kelly, 2006).
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引入新西兰的欧金翅雀的拒卵行为及其窝卵特征

Peter SAMAŠ 1, Lenka POLAČIKOVÁ 1,2, Mark E. HAUBER 3, Phillip CASSEY 4, Tomáš GRIM 1

（1 捷克帕拉斯基大学动物学系鸟类学实验室；2 捷克兽医及药科大学兽医学系；3 美国纽约城市大学亨特

学院生理学系和研究生中心；4 澳大利亚阿德雷德大学地球与环境科学学院）

摘要：那些有着确切的引入历史记录的鸟类种群，为研究生态环境的快速变化对其行为（例如对巢寄生的反应）

和生活史特征（例如窝卵数和卵参数）的影响，提供了一个难得的机遇。我们比较了欧金翅雀（Carduelis chlo-

ris）在其原产地英国和引入新西兰的种群对外来卵的拒卵行为及其窝卵特征。尽管以往研究认为欧金翅雀不是大

杜鹃的合适宿主，因而没有受到杜鹃寄生的选择压力，但我们却发现引入种群的欧金翅雀有拒卵行为（尽管拒

卵比例较低）。欧金翅雀在原产地和引入地的弃巢比例没有差异，因此弃巢不是欧金翅雀应对巢寄生的策略。与

以往研究不同，两地的窝卵数和卵大小没有显著差异。本文强调了在巢寄生实验中注意控制对照实验组的重要性。

关键词：反寄生行为，鸟类巢寄生，Carduelis chloris，窝卵数，交叉重复，弃巢


