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Parental Care and Nest Properties in the European Roller, Coracias garrulus, in a
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Gokkuzgunlarin, Coracias garrulus, Alisiimamig Tipteki bir Yuvalama Alanindaki
Ebeveyn Bakimi ve Yuva Ozellikleri
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ABSTRACT

investigated parental behavior and nest site occupancy of the European Roller, Coracias garrulus in a novel breeding site,

10 cm diameter pipes in retaining walls in 2020-22 in Corum, Turkey. They occupied 6 holes for 12 nesting attempts across
three years. Nest height from the ground was 4.7+0.3 m (n = 12). | video-recorded the nest holes during the incubation and
nestling periods for 22.9 and 25 hours in total, respectively. Males and females shared incubation and nestling provisioning
tasks. Nest attentiveness was 97.9%+0.79. Average feeding rate of nestlings was 10.86+2.15 trips h™. Feeding rates incre-
ased from early (5.94+1.09 h?) to late (15.8+2.04 h!) nestling ages, significantly. A literature review of species in the order
showed that most species were relatively similar in development times but that little data is available on parental behavior.
More studies of parental behavior in this order are needed.

Key Words
Nest attentiveness, feeding rate, nest site, European Roller.

0z

020-22 yillarinda Gorum’da yurutilen ¢alismada, bir istinat duvarinda yer alan deliklerde tireyen gokkuzgunlarin Coracias

garrulus ebeveyn davranisiile yuva yeri kullanimi arastiriimistir. Gokkuzgunlar 6 delikte toplamda 12 kez yuvalanmislardir.
Yuvalarin yerden yuksekligi 4.7+0.3 m olarak bulunmustur. Yuvalar kulugka déneminde 22.9, yavru déneminde 25 saat kame-
ralar ile izlenmistir. Disi ve erkegin kulugka ve yavru bakimini birlikte yurattukleri ve kulugka doneminde ebeveynlerden bi-
rinin zamanin %97.9+0.79’ini yuvada gegirdigi belirlenmistir. Ortalama yavru besleme orani 10.86+2.15 sa* olup, ge¢ treme
sezonunda (15.8+2.04 sa™) erken Greme sezonuna (5.94+1.09 sa) gore artis géstermistir. Literattr taramasi ile bu gruptaki
turlerin gogunun benzer gelisme siresine sahip olduklari ancak ebeveyn davranislari konusunda ¢ok az datanin bulundugu
ve gelecek arastirmalara ihtiyag oldugu ortaya konulmustur.
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INTRODUCTION

arental careis a type of parental investment which is
P closely associated with fitness and survival and vari-
es broadly across bird species [1,2,3]. Parental behavior
data for species that vary phylogenetically are neces-
sary to provide a better understanding of how parental
care behavior has evolved to differ among species. Nest
attentiveness (percent time spend incubating) and pro-
visioning rate are two pivotal parental care forms that
influence offspring production and to provide quantita-
tive data on them is important for comparative studies
[4,5]. At the same time, understanding the kinds of nest
sites that can be successfully used is critical for mainta-
ining populations.

European Roller, Coracias garrulus, a member of the fa-
mily Coraciidae, order Coraciiformes, is a secondary ca-
vity-nester. European Rollers use abandoned woodpec-
ker nests and holes on roadside banks [6,7]. They also
nest in cavities in adobe and concrete buildings [8,9].
Study of other novel nest sites are lacking, but needed.
To have knowledge about how consistently and success-
fully they can use human-made structures as nest sites
might be important to decisions of future management
plans.

The use of human-made nest sites might suggest nest
sites are limited and rollers would readily use nest-
boxes in such areas. Most studies on rollers have been
based on nest boxes, since that is an active conserva-

Figure 1. Nesting site of the European Rollers in the study area.

tion measure applied in Europe [10,11,12]. Given that
European Roller has been subject to long-term nest box
programs, it is surprising that parental behavior data for
it are scarce [13]. Data on their behavior are needed not
only to eventually allow comparisons with other speci-
es but also to allow comparisons among populations in
different geographic regions. Beside the scientific value
of parental behavior data, it might provide a key for fin-
ding nesting sites of cryptic bird species, such as cavity-
nesters whose nests are not usually accessible.

Here, | describe a novel breeding area and nest site
properties of the European Roller using 3-years of fi-
eld data to contribute to the evaluation of its status. |
provide nest attentiveness and feeding rates. Gaining
information about how often the nest is visited by the
adults in nesting stages might facilitate location of ac-
tive nest holes [14]. | also reviewed parental behaviors,
incubation and nestling period lengths in members of
the order Coraciiformes.

MATERIALS and METHODS
Study area and field study

The study area is located near a busy highway in an in-
dustrial area where some grasslands and wheat fields
exist in Corum, northern Turkey (40° 29’ N - 34° 53’ E).
| visited the study area 3 times between early June and
early July in 2020, and 11 and 13 times starting late April
through early July and late July in 2021 and 2022, res-



pectively. A building with two retaining walls that were
built in 2013 using large concrete blocks existed in the
study area. The walls were ¢. 1m wide, 168 and 98 m
long, 7.5 m tall at the corner and declining to 1 m to the
north and declining to 4 m at the west end. They had
¢.700 embedded 10 cm diameter plastic pipes which
were 1.5 m apart that served as nest sites for rollers.
They were oriented west and north (Figure 1).

| considered the pipes that were entered by an indivi-
dual frequently for at least two observation days during
the breeding season to be active nest holes. During the
incubation and nestling period two nests were video
recorded in 2022. | put the cameras with tripods 20 m
away from the nest site in the early morning (5:30-6:00
a.m.) and recorded the nest entrances for about 3 ho-
urs ranging 2.7-3.4 h. | watched the videos and noted
the time of every nest visit and any switching or feeding
behavior.

Statistics

| present mean values with standard error and sample
sizes. Nest attentiveness (percent time incubating) was
calculated by taking the time than one mate spent insi-
de the nest hole divided by the duration of video-recor-
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ding and multiplied by 100. Feeding rate, the number of
the nest visits per hour, was calculated for early and late
nestling periods. | assumed early nestling period if the
parents brooded (stayed in the nest to warm young), ot-
herwise it was considered the late nestling period. | tes-
ted if feeding rate differed between early and late nest-
ling periods using a Mann-Whitney U test. | considered
P < 0.05 to be statistically significant. All the analyses
were conducted in R [15].

Literature data

| searched the literature to gather incubation behavior
data for 68 species from 5 families of the order Cora-
ciiformes that included the European Roller [16]. King-
fishers, (Alcenidae) were not included because of their
far different foraging ecology from rollers and other
members of the order. | searched online for scientific
and common names of the species using the Web of
Science database (https://clarivate.com), Birds of the
World (https://birdsoftheworld.org) and Google Scho-
lar (https://scholar.google.com). | summarize incubation
periods, sex or sexes responsible for incubation duty. |
also report nestling periods of the species. | did not inc-
lude data gathered in captivity conditions.

Figure 2. A European Roller nestling in the nest hole just before it fledged.

23



24

N. Sahin Arslan / Hacettepe J. Biol. & Chem., 2024, 52 (1), 21-29

RESULTS

The pairs showed up in the breeding site in late April
and early May. | located 5, 4 and 3 active nests in 2020,
2021 and 2022, respectively. Two nest holes were occu-
pied for three years while one nest was occupied two
consecutive years and one was used two years with a
year break. Nests were at an average height of 4.7+0.3
m (range = 3—6.15, n =12 total nesting attempts) from
the ground. The average distance between the two
closest nests in each breeding season was 14.4+1.6 m
(range = 11.2-16 m, n = 3 years). The nest holes were
usually protected from conspecifics and some other
species such as Eurasian Magpie, Pica pica and Little
Owl, Athene noctua aggressively by the pairs. However,
parents sometimes did not defend nests from conspe-
cifics. Moreover, in the late breeding season (early July),
4—6 individuals were seen perching on power lines next
to each other several times.

In 2022, an individual was observed carrying food to its
mate that was in a nest hole, but they did not stay in this
nest hole more than 5 min after that day. They appa-
rently failed in the early breeding season. Although they
did not have a replacement brood, the nest hole and
some other neighboring holes were checked regularly
during the entire breeding season by a pair assumed to
be the same ones that failed. In the same year, | obser-
ved a nestling fledged from the second nest on August 1
(Figure 2). I did not visit the breeding site within probab-
le fledging time for the third nest but it was active for a
minimum of 15 days in the nestling stage. In the other
two years | did not monitor the nests long enough to
see the fates of the nests.

| recorded parental behavior at two nests for 22.9 hours
during the incubation period. Both parents incubated: | re-
corded 6 confirmed incubation duty switches between pa-
rents. In these cases, one of the mates switched with the
other one at the entrance of the nest holes and stayed in
the hole for a minimum of 22 minutes. Average recorded
time in which an individual stayed in the nest following a
duty switch was 51.3+14.7 min (n = 3). | did not have the
exact end of the time that an individual stayed in the nest
following a duty switch in the other three video recordings
because the video ended before they switched. Based on
these recordings they stayed in the hole at least 28, 50 and
60 minutes. Beyond these verified duty exchanges, pairs
might have switched inside the hole: one parent visited
the nest 9 times while the other one was incubating.

Nest attentiveness was 97.9+0.79% (n = 7 video recor-
dings with an average duration of 3.27+0.1 h). Feeding
rates were 5.94+1.09 h! (n = 4 video recordings with an
average duration of 3.19+0.2 h) and 15.842.04 h' (n=4
video recordings with an average duration of 3.06+0.03
h) during early and late nestling periods, respectively
(Figure 3). These feeding rates differed between early
and late nestling stages (Mann Whitney U Test, W =0, P
=0.03). Average feeding rate was 10.86+2.15 h*(n = 8 vi-
deo recordings with the average duration of 3.12+0.1 h).

Most species from Coraciiformes had around 3 weeks
(17 — 24 d) for the incubation period, although a couple
of species had longer periods. In addition, most speci-
es in the order had 25-30 days for the nestling period.
European Rollers were similar to the other members of
the order. Both sexes participated in incubation duty in
most species but only females incubated in three of five
Ground Roller species for which data existed (Table 1).
Attentiveness data was available for only one species in
its natural breeding habitat, the Short-legged Ground-
Roller and attentiveness was lower (81%) than in the
case of rollers at my site [17].

DISCUSSION

Turkey hosts a considerable part of the decreasing
world population of the European Rollers [18]. This spe-
cies usually nests in sandstone burrows solitarily and in
small groups across the country [19,9,20,21]. However,
the following spring after the retaining walls had been
constructed, one European Roller pair was reported
in my study site suggesting that potential nesting sites
were noticed by rollers very quickly [9]. Moreover, | ob-
served one pair in my study area in 2022 that nested
in a hole in an abandoned White Stork, Ciconia ciconia
nest, which has also been reported from Spain [22].
Another unusual nest site, old magpie nests have been
documented in Corum [9]. Novel nest sites and newly
existing cavities were occupied across years despite
some possible disturbance (the name of the building
was written using huge solid letters on the wall and
two lights were placed to illuminate them at night be-
fore the 2021 breeding season). The use of these nest
sites despite disturbance might reflect a shortage of
available nest sites in their nearby traditional breeding
area [11,9]. Further researches on reproductive success
in “recently appeared” nesting sites and human made
structures are necessary to contribute to the existing
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Figure 3. Feeding rates in early and late nestling stage in the European Roller.

knowledge of the population status of the European
Roller in this region.

Average nest height was similar to some natural bree-
ding habitats where abandoned Green Woodpecker, Pi-
cus viridis nests were occupied by rollers [23,24]. Nest
height above the ground affects nest site selection in
nest box and natural populations [24,11] in the Europe-
an Rollers. Bouvier et al. (2014) argued that they prefer
to nest in holes lower than 6 m height. In my study, ele-
ven of twelve nesting sites were in the upper line of ho-
les on the walls suggesting that they preferred to breed
in higher available holes. However, they sometimes use
cavities higher than 10 m [9]. Their fidelity to their bre-
eding grounds and reuse of nest holes [25, this study]
may indicate high quality sites with good reproductive
success [26,27].

Incubation duty was shared by both parents. It has been
suggested that incubation is carried out mainly by fe-
males [28]. However, | did not have any signs that one
mate took a greater part of the incubation duty during
day hours. Further studies are needed to understand
the role of mates in parental behavior in the European
Rollers.

Variation in nest attentiveness across species is explai-
ned by numerous factors such as nest site, nest insulati-
on capacity, latitude, nest predation risk, adult survival
probability and body mass [29,30,5,31,32]. It is highest
in species in which both males and females share incu-
bation [33,30,31]. Nonetheless, nest attentiveness in
the European Roller was higher in comparison to most
other bird species with altricial young, even when con-
sidering species that share incubation [29,34,31,32].
Higher attentiveness might be associated with its lar-
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ger size and shared incubation by males and females.
As a small example, attentiveness was higher than the
related Short-legged Ground-Roller, Brachypteracias
leptosomus that has female-only incubation [17]. Still,
the reasons for the extremely high nest attentiveness
deserve more attention.

Both parents fed the nestlings, as is common in many
species with altricial young [35]. Average feeding rate
was similar to the provisioning rate for c. one-week-old
nestlings in a nest-box population [13]. Furthermore, |
showed that feeding rate was higher in the late than
early nestling period (Figure 3). Feeding rate usually inc-
reases with nestling age [36,37,38 but see 39,40] due to
increasing energy needs of developing young and rol-
lers exhibit this common trend with nestling age.

Parental behavior and development time of the eggs
and nestlings in Coraciiformes have not been well-
documented. Incubation and nestling periods were pro-
vided in ranges rather than mean values in the literature

(Table 1). Eggs are usually laid in two days intervals and
nestlings in a brood hatch and fledge on different days
[41,42,14]. Such asynchronous hatching is often associa-
ted with some loss of the latest hatched young [43]. The
paucity of accurate developmental time might be due
to the difficulty of daily nest checks that is necessary to
detect exact hatching and fledging days. Complex bre-
eding system with helpers in Bee-eaters might lead to
further difficulty of collecting robust life history data
[42]. Ultimately, however, much more study is needed
of parental behavior associated with development and
associated development time as possible influences on
fledgling quality and survival [44,45].

In conclusion, the European Rollers show high nest at-
tentiveness in the incubation period and increase provi-
sioning rate over nestling period. They discover and use
recently appeared holes and cavities for nesting, which
suggests that nest box installation in this region might
be an efficient part of an action plan to facilitate popu-
lation in the future.

Table 1. Development periods and incubation behavior data for species from Coraciiformes.

Incubation period (day)

Rollers Coraciidae
European Roller Coracias garrulus 17-19
c .
Indian Roller oracias ) 17-20
benghalensis
Li -
llac-breasted Coracias caudatus 22-24
roller
Ground Rollers Brachypteraciidae
Short-legged Brachypteracias
22-26
Ground-Roller leptosomus
Scaly Ground-Roller Geob/a§tes 18
squamiger
Pitta-like G d-
Itta-like Lroun Atelornis pittoides No data
Roller
Todies Todidae
Cuban Tody Todus multicolor No data
Motmots Momotidae
Blue-throated
Aspatha gularis 21-22
Motmot P g
Russet-crowned Momotus 20

Motmot

mexicanus

Nestling period (day) Incubation Duty Reference
Mostly 26-27 (25-30) Both sexes [46]
No data Both sexes (Mainly (47]

female)

35 Both sexes (48]
No data Female [17]
24 Female [49]
No data Female [50]
No data Both sexes [51]
29-31 Both sexes [52]
33.7 No data [53]
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Table 1. Development periods and incubation behavior data for species from Coraciiformes. Continue

Blue-capped
Motmot

Rufous Motmot
Broad-billed

Motmot

Turquoise-browed
Motmot

Bee-eaters

Red-bearded Bee-
eater

Black-headed Bee-
eater
Little Bee-eater
Cinnamon-chested
Bee-eater

Red-throated Bee-
eater

African Green Bee-
eater

Asian Green Bea-
eater

Blue-cheeked Bee-
eater

Blue-tailed Bee-
eater
Rainbow Bee-eater
Blue-throated Bee-
eater

Chestnut-breasted
Bee-eater

European Bee-
eater

Momotus lessonii

Baryphthengus
martii

Electron
platyrhynchum

Eumomota
superciliosa

Meropidae

Nyctyornis amictus

Merops breweri

Merops pusillus

Merops oreobates

Merops bulocki

Merops viridissimus

Merops orientalis

Merops persicus

Merops philippinus

Merops ornatus

Merops viridis

Merops
leschenaulti

Merops apiaster

Incubation period (day)

c. 3 weeks

No data

No data

18-20

31-34

No data

18-20

No data

19-21

No data

14.4+£1.01

23-26

19-21 65

24.4+2.2 (22-31)

22.5 (13-26)

c. 30

19-22

Nestling period (day)

29-32

No data

24-25

27.16

No data

No data

23-24

25 or more

c.28

No data

26-28

c. 30

29-33 66

28.8+3.3 (24-36)

mostly 30-31 (26-40)

No data

30-33

Incubation Duty

Both sexes

Both sexes

Both sexes

No data

Both sexes

Female

Both sexes (Mainly
female)

Both sexes (Mainly
female)

Pairs and helpers
(Mainly female)

Both sexes (Mainly
female)

Both sexes

Both sexes

Both sexes 66

Pairs and helpers

Both sexes

Both sexes

Both sexes

Reference

(54]

[55]

[55]

(56]

(57]

(58]

(59]

[60]

(61]

(62]

(63]

(64]

[65,66]

(67]

(68]

(69]

[70]
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