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Sex differences in nest attention against simulated conspecific intrusions in
the Saffron Finch (Sicalis flaveola pelzelni)

Diferencias entre sexos en la atención de nidos en contra de intrusiones conespecíficas
simuladas en el Pinzón Azafrán (Sicalis flaveola pelzelni)
Maria Juliana Benitez Saldivar 1   and Viviana Massoni 2,3 

ABSTRACT. Nest attention has a strong effect on nestling survival and is essential for the reproductive success of the parents. Secondary
cavity nesters compete intensively for access to cavities and face high risk of nest usurpation by conspecifics. We describe nest attention
by both sexes in the Saffron Finch (Sicalis flaveola pelzelni), and compare rates of nest attention in response to experimental territorial
intrusions of live male and female conspecifics. During the incubation and brooding periods, in response to intrusions by other females
or males, both natural and experimental, the attending females arrived at the nest immediately. Females also stayed close to the nest
during egg laying and “old” 8–9 days old nestlings’ periods, but never attacked the intruders. Attending males took more time to
approach the nest but spent a lot of time close to it, during the egg laying, incubation, and “young” 4–5 days old nestling periods,
especially during simulated intrusions by other males. Focal males kept intruders of both sexes at bay and physically attacked the male
intruders. The observed responses could be elicited by the perceived risk of mate or cavity loss before raising a brood. This study on a
multi-brooded subtropical obligate secondary cavity nester reveals sex differences of nest attention in response to the sex of conspecific
intruders.

RESUMEN. La atención de nidos tiene un efecto fuerte en la sobrevivencia de los polluelos y es esencial para el éxito reproductivo de
los padres. Aves que anidan en cavidades secundariamente compiten intensamente por el acceso a cavidades y enfrentan un alto riesgo
de usurpación de nidos por conespecíficos. Describimos la atención de nidos por ambos sexos en el Pinzón Azafrán (Sicalis flaveola
pelzelni), y comparamos las tasas de atención de nidos en respuesta a intrusiones territoriales experimentales de conespecíficos machos
y hembras vivos. Durante los periodos de incubación y cría, en respuesta a intrusiones por otras hembras y machos, tanto naturales
como experimentales, las hembras asistentes arribaron al nido inmediatamente. Las hembras también se quedaron cerca al nido durante
los periodos de puesta de huevos y el periodo de polluelos “viejos” de 8-9 días de edad, pero nunca atacaron a los intrusos. Los machos
asistentes tomaron más tiempo en acercarse al nido pero pasaron mucho tiempo cerca a él, durante los periodos de puesta de huevos,
incubación, y el periodo de polluelos “jóvenes” de 4-5 días de edad, especialmente durante intrusiones simuladas por otros machos.
Los machos focales mantuvieron a raya a los intrusos de ambos sexos y atacaron físicamente a los intrusos machos. Las respuestas
observadas podrían ser provocadas por el riesgo percibido de pérdida de pareja o cavidad antes de criar pichones. Este estudio de un
ave subtropical de múltiples crías que anida en cavidades secundariamente, revela la diferencia entre sexos en la atención de nidos en
respuesta al sexo de intrusos conespecíficos.
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INTRODUCTION
Aggressive behavior entails costs that are worth bearing if
individuals succeed in ensuring benefits essential to their survival
and reproduction by excluding competitors from the use of key
resources (Lopez-Sepulcre and Kokko 2005, Duckworth 2006).
Aggression and territoriality are necessarily frequent at the
intraspecific level, given that conspecifics share limiting resources
(Newton 1994). In socially monogamous species, both sexes are
expected to participate in the territorial exclusion of conspecifics
(Canoine and Gwinner 2005, Hall and Peters 2009).  

In birds, both males and females are usually more aggressive
toward a same-sex than to an opposite-sex intruder (Mays and
Hopper 2004, Marshall-Ball et al. 2006, Gill et al. 2008). Given
that most monogamous birds exhibit extra-pair paternity

(Griffith et al. 2002, Maldonado-Chaparro et al. 2018), the sexes
differ in their interests and high intrasexual aggression has been
interpreted in reference to sexual conflict and mate guarding
(Busch et al. 2004, Hall 2004, Rogers et al. 2007). Indeed, although
males are aggressive toward male intruders throughout the
nesting cycle, aggression is intensified when their social partners
are fertile as a response to increased risk of paternity loss (Tobias
and Seddon 2000, Chuang-Dobbs et al. 2001). Males are less
aggressive toward intruding females, perceived as potential social
or extra-pair mates (Stutchbury 1998, Double and Cockburn
2000). However, males often show aggressive behavior toward
females attempting to usurp males’ territory (Stutchbury and
Robertson 1987), destroy the eggs (Kasahara et al. 2014, Krieg
and Getty 2016) or kill its offspring (Chek and Robertson 1991).
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Likewise, female-female intraspecific aggression influences the
social and genetic mating system in several species (Sandell and
Smith 1997, Rosvall 2011). Indeed, female aggressiveness is higher
during egg-laying and incubation (Krieg and Getty 2016) than
during the nestling period, either to avoid the settlement of other
females, which may divert parental care away from their primary
brood (Slagsvold and Lifjeld 1994, Krieg and Getty 2016) or
because nests with eggs are more vulnerable than those with
nestlings (Krist 2004).  

Competition for nesting sites is strong in obligate secondary cavity
nesters (Rosvall 2011, Moreno 2015) because the availability of
cavities is often a limiting resource (Rosvall 2008), which may
affect population size (Cockle et al. 2010). Consequently, both
sexes are expected to react strongly toward potential usurpers of
suitable nesting sites (Brazill-Boast et al. 2011, Cantarero et al.
2015).  

Thraupidae is a species-rich family of songbirds endemic to the
Americas, but remains understudied (Shogren et al. 2019,
Bonaparte et al. 2024). The Saffron Finch, Sicalis flaveola pelzelni,
P. L. Sclater 1872, is a multi-brooded thraupid, secondary cavity-
nesting subspecies with sexual dichromatism and delayed
plumage maturation. Females and second-year males have a
whitish belly and an olive back streaked with black, while after-
second year males are golden yellow. The occurrence of sexual
dichromatism (Badyaev and Hill 2003), delayed plumage
maturation (Hawkins et al. 2012, Vergara et al. 2013), and the
need for pre-existing cavities suggest intense intrasexual
competition for cavities among males, and, among females, for
access to cavities defended by males. Although second year
Saffron Finch males can reproduce successfully (Palmerio and
Massoni 2009), to maximize parental investment, females should
prefer dominant, more experienced mature-plumaged males
(Hawkins et al. 2012, and references therein), given they show
high temporal consistency in parental care (sensu Wang et al.
2023). Females co-build the nest, incubate and brood alone, and
feed their nestlings at higher rates than males (Palmerio and
Massoni 2011). Typical clutch size is 3.9 ± 0.05 eggs. Incubation
lasts 13 days and nestlings fledge at 14–15 days (Palmerio and
Massoni 2009). In a previous study in this subspecies, we found
31.8% of extra-pair offspring and 51.8% of broods with at least
one extra pair nestling (Benítez-Saldívar et al. 2019). If  both sexes
seek extra-pair copulations away from the nest, they reduce nest
attention.  

Simple observations of nest attention can fail to detect the
reactions to conspecifics because territorial intrusions are
unpredictable and usually lead to short-term responses (Logue
and Gammon 2004). An alternative is to conduct experimental
intrusions using stuffed decoys (Préault et al. 2002, Murphy et al.
2009) or, as in this study, presenting live caged individuals (Busch
et al. 2004, Van Dongen and Mulder 2008).  

Here, we describe nest attention by males and females and evaluate
the response of males and females to simulated (experimental)
territorial intrusions (hereafter STIs) by live conspecifics of both
sexes along the nesting period. We expect both sexes to react
toward conspecific intrusion, particularly during the egg-laying
period, when the risk of nest takeover is higher. We also expect
individuals to be more aggressive toward same-sex than opposite-
sex intruders.

METHODS
Sicalis flaveola pelzelni is distributed from southeastern Brazil
and eastern Bolivia to central Argentina, south to La Pampa
Province (Ridgely and Tudor 1989). Because second-year males
are indistinguishable from females for humans (Benítez-Saldívar
and Massoni 2018), we exclusively conducted observations of
spontaneous nest attention and STIs on breeding pairs composed
of females and after-second year yellow males raising the first
brood of the season.  

This study was carried out between December 2004 and March
2005 in a field system of 96 nestboxes separated by approximately
30 m from each other, mounted on metal poles between 1.3 and
1.7 m above the ground and attached to main fence wooden posts
around cattle enclosures in an agricultural landscape of the
province of Buenos Aires, Argentina (35°34’S, 58°01’W). Saffron
Finches preferred to build nests in nestboxes that were close to
buildings and trees like tala (Celtis tala), espinillo (Acacia
bonariensis), and eucalyptus (Eucalyptus sp.).  

We conducted the experiment with nests of four eggs. Nestboxes
were monitored throughout the breeding season, daily from the
beginning of the nest-lining stage to detect the onset of egg-laying,
every two days during incubation, and daily from the day before
the estimated date of hatching. Nestboxes were checked every two
days until nestlings were 12 days old, when visits were interrupted
to avoid premature fledging; visits were resumed one day after the
expected departure date to record the number of successfully
fledged nestlings.  

The same observer made all the observations (n = 28) and
recorded nest attention by both sexes during the hours of greatest
activity (6:00 to 12:00 am) at egg-laying (n = 7), at day 5 of the
incubation period (n = 7), at nests with young nestlings (4–5 days
old, n = 7), and with old nestlings (8–9 days old nestlings; n = 7).
The observer positioned 20 m away from the focal nestbox, used
binoculars (10x50) and a voice recorder to register the activity for
30 min as soon as a member of the pair was seen at < 5 m from
the nestbox. From the recordings, we registered: the sex that
arrived first, the latency of each sex to approach within 5 m from
the nestbox, and the proportion of time spent by each sex at < 5
m from the nest. Such variables have been used as a cue of
aggressive disposition toward intruders in previous studies
(Sandell and Smith 1997, Kleiber et al. 2007).  

Following observations, the same observer conducted the STIs
experiments using female or male live intruders. We decided to
use live caged birds because stuffed models do not move. A
stationary, non-interactive model does not contribute to the
natural dynamic of interaction between live animals and this
could be potentially perplexing to focal birds (Laidre and
Vehrencamp 2007). Live model behaviors, however, may interact
with that of focal birds in ways that make difficult the assessment
of the response. Stuffed models have proved to be equally useful
to prompt nest owners’ reactions than real cuckoos (Tryjanowski
et al. 2018) and tree swallows (Bentz et al. 2019). Therefore, we
decided to avoid killing the individuals we used as intruders.  

We performed female STIs during egg-laying (n = 7), incubation
(n = 7), nests with younger nestlings (n = 7), and with older
nestlings (n = 7); we also performed the same number of male
STIs along the nesting period. We performed live intruder
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experiments in which the intruder was kept for 30 min in a
standard cage (20x20x20 cm) hanging from the fence at 1 m above
the ground and placed lateral to the focal nestbox at a distance
of 1 m from it as in Sandell and Smith (1997). This placement
provides nest owners with multiple perching sites and reduced
inter-territory variance in visibility of the caged bird (Kleiber et
al. 2007). The intruder birds were captured at a field site 120 km
away. The intruder birds hopped between two perches within the
cage or remained motionless; we did not detect measurable
differences in the response of focal birds to those behaviors. Before
carrying out the experiments, we performed molecular sexing to
identify the sex of the drab intruder using the protocol of
Fridolfsson and Ellegren (1999).  

The sex of the first intruder was established at random. Two days
after the first experiment, a subsequent STI was performed with
an individual of the opposite sex. Between presentations, the live
models were lodged in individual cages (20x30x50 cm) with food
and water ad libitum, under conditions of visual but not acoustic
isolation and a natural light-darkness regime. After
experimentation, the intruder birds were released at the capture
site.  

Data was analyzed using non-parametric statistics given that
assumptions of normality and equality of variances were not met
in either original or transformed data sets. We used the McNemar
test for dependent samples to compare the proportion of times
the males and females returned first or together to the nestbox.
We used the Wilcoxon test to compare the latency to approach of
males and females at < 5 m of their nest during observations or
male and female STIs at each nesting stage, and the proportion
of time spent at < 5 m from the nestbox. Statistical analyses were
performed with STATISTICA 8.0 software (StatSoft Inc).

RESULTS
The Saffron Finches at our study site made 44 reproductive
attempts in the breeding season 2004–2005, during which they
used 27% (26 of 96) of the total available nestboxes.

Nest attention: parental care observations
Half of the time, the pair approached the nest together during
egg laying, and there was no difference between the sex that arrived
first (McNemar χ² = 0.455, df = 1, P = 0.56). During the incubation
period, the pair arrived to the nest together 36% of the time
(McNemar χ² = 3.84, df = 1 0 P = 0.04). During the young nestling
period, 30% of the visits were made by both parents together, but
females arrived first most of the time (McNemar χ² = 7.88, df =
1 P = 0.009). During egg laying and old nestling phases, both
males and females took a while to approach at < 5 m from the
nest, between 20.5 to 24.5 mins and 10 to 18.5 mins, respectively,
and the pair did not differ on that behavior. (Fig. 1). During the
incubation and young nestling periods males took significantly
longer than females to approach the nest (Fig. 1). During the old
nestling period, males showed a similar latency to approach the
nest than females, arrived together with the female in 41% of visits,
and there were no differences between sexes when arriving first
(McNemar χ² = 0.455, df = 1, P = 0.34). During the observations,
the proportion of time males perched at < 5 m varied greatly (Fig.
2), and did not differ significantly from the amount of time
females perched at < 5 m from nests (not shown).

Simulated territorial intrusions
We found no differences in which sex arrived first to the scene
(McNemar χ² = 0.455, df = 1, P = 0.67). When the intruder was
a female, we found no differences in the latency to approach the
nest between focal males and females during the egg-laying
period. But males approached the nest sooner than females during
the incubation and young nestlings’ periods. Males and females
showed no differences in latency to approach the nest during the
old nestling period (Fig. 1). When the intruder was a male, there
were no differences between males and females’ latency to
approach the nest at any stage of the nesting period (Fig. 1).  

Females’ proportion of time close to the nest was significantly
different between female STIs and natural observations during
the egg laying and old nestling periods and not different during
the incubation and young nestling periods (Fig. 2). Females’
response during male STIs was non-significantly different than
during natural observations at any nesting period (Fig. 2).
Females never evicted nor attacked the experimental intruders.  

Males’ proportion of time close to the nest was significantly
different between female STIs and natural observations only
during the incubation and young nestling periods, and not during
the egg-laying and old nestling periods (Fig. 2). The same results
were obtained during male STIs (Fig. 2). We had to stop male
STIs twice because of the violence displayed by the focal males,
who flapped their wings and attempted to peck the intruder male
through the cage bars.  

When non-experimental natural intrusions occurred (either
females, drab males, or ASY males) in all cases the males evicted
the intruder. The aggressive behavior consisted in flushing the
birds away by supplanting them repeatedly from different perches.
Females did not react to natural intruders.

DISCUSSION
We characterized the natural nest attention of Saffron Finches
and the responses of each sex to female and male simulated
territorial intrusions along the nesting period. We found that
females reacted more to intrusion by other females than to
intrusions by males. Females arrived sooner than males to their
nests during a female intrusion, especially during the incubation
and young nestling periods, but never attacked the intruders.
Males did not change the latency to arrive at the nest with either
female or male experimental intruders. Males did increase the
proportion of time spent close to both types of intruders, during
incubation and young nestling periods. Occasionally, males
violently attacked the experimental ASY male intruder, and also
flew away the drab natural intruders.  

Nest attention is frequently performed by both sexes in
monogamous species. As reported for other obligate secondary
cavity nesters (Rosvall 2008, 2011, Moreno 2015), we expected
Saffron Finches to actively defend their cavity, in particular during
the egg periods (Knight and Temple 1986, Krist 2004). However,
we found that focal birds of both sexes did not reduce the latency
to approach the nest during the egg-laying period. At the egg
stage, nests are under high risk of destruction or usurpation by
other cavity nesters like House Wrens Troglodytes aedon, White-
rumped Swallows Tachycineta leucorrhoa, House Sparrows Passer
domesticus, or by conspecifics (Palmerio and Massoni 2009).

https://journal.afonet.org/vol96/iss2/art1/


Journal of Field Ornithology 96(2): 1
https://journal.afonet.org/vol96/iss2/art1/

 Fig. 1. Median of the latency (min) to approach at < 5 m to the nest by male (dark grey) and female (light grey)
Saffron Finches (Sicalis flaveola pelzelni), in the absence of simulated intrusions, and during female and male simulated
intrusions along the nesting cycle. (*) denotes significant comparisons at P ≤ 0.05.
 

During the egg-laying period, females may move away from the
nestboxes in search of additional nutrients (de Heij et al. 2006),
or to actively pursue extra-pair fertilizations (e.g., Double and
Cockburn 2000). In our study population, there is moderate extra-
pair fertilization rate (Benítez Saldívar et al. 2019) and males may
have performed mate-guarding during the fertile period, following
their partners closely (Low 2005), therefore leaving the nestbox
alone. As an indirect cue of mate guarding, the proportion of
cases in which the pair returned together to the nestbox peaked
during the egg-laying period. No direct observation of egg-
destruction or nest usurpation by conspecifics have been
registered so far in this species. Early ringing during nestbox
choice and the experimental reduction of available and preferred
nestboxes would help to quantify the extent of intraspecific
competition in this species (Rosvall 2008, Jacot et al. 2009, Krieg
and Getty 2016).  

Males showed a relatively constant latency at the different nesting
stages during observations. We have witnessed Saffron Finches
engage in the defense of nestbox surroundings rather than in the
defense of a multi-purpose territory (sensu Lack 1968), and have
observed males flying over long distances away from and to the
nestboxes to feed nestlings. The fact that they maintain similar
latency along the nesting period suggest they may spend time
within a given (fixed) distance from the nests.  

Not surprisingly, given that they incubate and brood the chicks
alone (Palmerio and Massoni 2011), females approached sooner
than males and spent more time inside the nestbox during
incubation and when nestlings were young. Females partially
reduced their association with the nestbox when nestlings grew
older, until matching that of males. It is possible that during this
period females recover physically, considering that parental care
is female-biased and shows high temporal consistency (sensu
Wang et al 2023). Saffron Finches produce an average of 1.7
broods and up to three successful broods per season (Palmerio

and Massoni 2009). Recovery of body condition at the end of the
first breeding attempt is essential to produce a second brood and
to increase the chance of survival to the next breeding season.  

As expected for cavity nesters (Botero-Delgadillo et al. 2015,
Cantarero et al. 2015) both sexes of the Saffron Finch increased
their nest attendance in response to a simulated territorial
intrusion. Despite the fact that during the studied period Saffron
Finches only used 28% of the available nestboxes, they clearly
preferred those placed in the vicinity of buildings and forest
borders over those inside the forest or placed in the open pampas,
making intraspecific competition for such nestboxes very likely
(Massoni, unpublished data). During the simulated intrusions
both males and females responded and, contrary to the natural
observations, there was no difference in the sex that arrived first.
However, the response of residents varied depending on the sex
of the intruder, as is frequently the case in socially monogamous
birds (Fernández and Azkona 1994, Zilberman et al. 2001). In
fact, several species are more aggressive toward same-sex than
opposite-sex intruders (Marshall-Ball et al. 2006, Gill et al. 2008).

Saffron Finch females seemed more attentive (i.e., showed shorter
latencies) than males to detect intrusions; they spent more time
at < 5 m from the nests in response to female STIs during the egg-
laying period than during natural observations (Brylawski and
Whittingham 2004, Rosvall 2011). During egg-laying, the resident
female is at risk of being actively displaced by another female,
thus precluding any chance of reproduction (Jacot et al. 2009,
Rosvall 2011). Females may also suffer egg dumping (Kleiber et
al. 2007) or intraspecific brood parasitism (Lyon and Eadie 2008).
Indeed, at the same study site, Saffron Finch females can raise
nestlings other than their own: six females were excluded as
mothers of the offspring in the nest that they attended (4.0% of
the analyzed nestlings, 11.1% of the studied broods; Benítez-
Saldívar et al. 2019). Therefore, a heightened response to female
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 Fig. 2. Proportion of time spent by male and female Saffron Finches (Sicalis flaveola pelzelni), at a distance < 5 m
from the nest during spontaneous nest attention (black) and during female (light grey) and male (white) simulated
intrusions along the nesting cycle. (*) denotes significant comparisons at P ≤ 0.05.
 

intrusion during the egg-laying period might be aimed at
minimizing rearing of unrelated offspring or avoiding nest and
mate usurpation. Females instantly approached the nest during
the incubation and young nestling periods. This is in line with
expectations, given that females incubate and brood alone,
therefore requiring frequent and long bouts for the embryos and
nestlings to grow and thrive (Palmerio and Massoni 2011).  

Females also spent a great amount of time at < 5 m from the
nestbox during female intrusions when nestlings were closer to
fledge. This could be explained by the importance of guarding
the nestbox as a resource to raise a second brood within the same
reproductive season (Czapka and Johnson 2000). Although
females reduced the latency to approach the nest during the young
nestling period, they did not do so during the old nestling period.
We currently have no explanation for this difference. Females also
remained close to the nestboxes during male intrusions when
nestlings were older, suggesting that males are also perceived as
potential cavity usurpers. Alternatively, male intruders could be
viewed as potential social or genetic partners for a subsequent
breeding attempt within the season. However, females did not
solicit copulation from caged males, in contrast to that observed
in the Reed Warbler Acrocephallus scirpaceus (Hoi et al. 2013).
Finally, females may especially attend the old nestlings because
the probability of survival until reproduction is higher in older
offspring than in younger ones (Dawkins and Carlisle 1976,
Andersson et al. 1980).  

Males are expected to be particularly involved in territorial
defense if  they are more efficient at deterring intruders of the
same or different species. Saffron Finch males spent longer at the
nest when conspecifics of both sexes intruded, a behavior that
was also observed in Marsh Harriers Circus aeruginosus 
(Fernández and Azkona 1994), Orange-tufted Sunbirds
Nectarinia osea (Zilberman et al. 2001), and in contrast to Zenaida
Dove Zenaida aurita (Quinard and Cézilly 2012). Intrasexual
aggression among males throughout the nesting cycle has already
been reported in other species, particularly during the fertile
period of the female (Tobias and Seddon 2000).  

Resident males also spent a greater proportion of time close to
the nest with male than female intruders, unlike Zenaida Doves,
in which males and females differ in the frequency rather than in
the intensity of the responses (Quinard and Cézilly 2012). In fact,
only Saffron Finch males displayed aggression toward caged
intruders in the form of pecking attempts and wing flapping, with
these behaviors being exclusively directed against same-sex, after-
second year males. In addition, we occasionally observed adult-
plumaged males engaged in violent and even lethal confrontations
in our study area (Massoni, unpublished data). These highly
aggressive contests and our results indicate the existence of very
strong intrasexual male competition in the Saffron Finch, as we
expected for a dichromatic obligate secondary cavity nester with
delayed plumage maturation.  
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This study demonstrates the occurrence of sex differences in nest
attention against conspecific intruders in the Saffron Finch and
completes previous results (Palmerio and Massoni 2011) showing
division of parental duties. Overall, males are more involved in
nest attention than females (they reacted to both female and male
STIs). In this regard, future studies should be focused on
quantifying the trade-off  between foraging far away from the nest
and the efficiency of male mate guarding behavior to avoid or
reduce extra-pair fertilization in this species.
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