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Summary: We conducted a study on aspects of the breeding biology of the globally threatened
European Turtle Dove in Dubai, United Arab Emirates. Despite being a species of conservation
concern, few published studies are available in the region. Nests of the species were found in
plantations around a man-made lake in Al Marmoom Conservation Reserve of Dubai Emirate to
determine the timing of breeding, clutch size, nest placement and nesting site. The breeding season
extended from April to August. Vachellia nilotica (45.5%) was the most preferred tree species for
nesting followed by Pithecellobium dulce (40.9%), Vachellia farnesiana (9.1%) and Parkinsonia aculeata
(4.6%). Mean clutch size was 1.91. The average weight of eggs was 6.29 g, and the mean volume of
eggs was 6.80 cm®. Most nests were placed in the lower half of the canopy and close to the trunk.
Nests were sited at 2.33 m and located near the trunk (mean 0.7 m). We discuss and compare our
results with available published information on the species from elsewhere.

INTRODUCTION

The European Turtle Dove Streptopelia turtur is a widespread migrant breeder in central
and southern Europe, central Asia, the Middle East and North Africa (Aspinall & Porter
2011, Hanane & Baamal 2011, Brahmia et al 2015, Hanane 2017, Baptista et al 2019, BirdLife
International 2019). The species has undergone sustained decline in abundance and
contraction in range and is categorized as globally Vulnerable in the IUCN Red List of
threatened species (BirdLife International 2019). However, little published information is
available outside the European range and its status is poorly understood (Hanane 2017,
BirdLife International 2019). Turtle Doves in the Middle East are classified as subspecies
arenicola (Cramp 1985, Kavanagh & Al Kaabi 2012, Hanane 2017, Baptista et al 2019)

Turtle Dove is largely granivorous (Dias & Fontoura 1996, Browne & Aebischer 2003)
and has specific habitat requirements (Browne & Aebischer 2003, Browne & Aebischer
2004, Bakaloudis ef al 2009, Buruaga et al 2012, Dunn & Morris 2012, Dias ef al 2013). This
species shows a high ecological plasticity and adaptability in nest site selection, as it
utilizes a wide variety of tree and scrub species for nesting (Dias & Fontoura 1996, Browne
& Aebischer 2003, 2004, Browne et al 2005, Boukhemza- Zemmouri et al 2008, Bakaloudis
et al 2009, Hanane & Baamal 2011, Buruaga et al 2012, Dunn & Morris 2012, Kavanagh & Al
Kaabi 2012, Dias et al 2013, Brahmia et al 2015, CMS 2017, Gruychev 2017). The Turtle Dove
is a summer migrant to the United Arab Emirates, and breeds in natural vegetation and
desert plantations (Khan 2008, Pedersen & Aspinall 2010, Aspinall & Porter 2011, Aspinall
et al 2011, Kavanagh & Al Kaabi 2012, Pedersen et al 2017). However, few ecological and
biological data are available from this region.

Detailed studies of breeding biology are important to understanding the evolution of
avian reproductive strategies. Reproductive traits of Turtle Dove are well documented in
the Western Palearctic region (Browne & Aebischer 2004, Browne et al 2005, Boukhemza-
Zemmouri ef al 2008, Bakaloudis et al 2009, Aspinall & Porter 2011, Hanane & Baamal
2011, Buruaga et al 2012, Dunn & Morris 2012, Dias et al 2013, Brahmia et al 2015, Baptista
et al 2019). However, it remains poorly studied in United Arab Emirates and in other
part of Middle East. The status, ecology and life history of this species are little known
with no published study documenting its breeding ecology. Detailed information on life
history traits and ecological aspects of this species are required to develop appropriate
conservation strategies. We present preliminary data on the breeding biology of the Turtle
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Dove in Dubai, United Arab Emirates. Our objectives were to provide basic information on
Turtle Dove breeding and to examine the breeding habitat and nest placement strategies,
to help inform conservation actions for the species.

MATERIAL AND METHODS

Study Area
Dubeai is the second largest emirate of the United Arab Emirates, which is predominantly
a dry desert country. Four distinct ecosystems identified in Dubai Emirate: desert,
mountain, wetlands, and marine (MOCCAE 2019). This study was conducted in old Al
Qudra Lake (N 24° 49' 51.93", E 55° 15 20.47") which is located in the south-west, around
50 km from Dubai Municipality Head Quarters in Deira, Dubai city. Al Qudra Lake is an
artificial man-made lake in the Al Marmoum Conservation Reserve. The area surrounding
the lake is planted with more than 3000 trees of indigenous and exotic origin. Al Qudra
Lake and surrounding areas are recharged with water from sewage treatment plants.
The lake was built in 2014 by Dubai Municipality under the order of the His Highness
the Ruler of Dubai in the centre of Bab Al Shams Desert of Dubai Emirate. The area is about
6.7 hectares, which was later increased to 7.5 hectares. The survey area (around 60 hectares)
for this study was the plantation around the lake (Figure 1). The area is situated in a dry
Sabkha (graveled flat areas) bordered by low sand dunes where there were some natural
Ghaf trees Prosopis cineraria. Many species of birds, including migrants, are recorded
from the lake. This area also holds good populations of Arabian Oryx Oryx leucoryx,
Arabian Gazelle Gazella arabica, Sand Gazelle Gazella leptoceros, Arabian Red Fox Vulpes
vulpes arabica, Arabian Hare Lepus capensis and Spiny-tailed Lizard Uromastyx aegyptia.
Birds include Greater Flamingo Phoenicopterus roseus, Great Cormorant Phalacrocorax
carbo, Grey Heron Ardea cinerea, Mallard Anas platyrhynchos, Greater Spotted Eagle Clanga
clanga, Marsh Harrier Circus aeruginosus, Red-wattled Lapwing Vanellus indicus, Common
Snipe Gallinago gallinago and Ruff Philomachus pugnax. The second author has continuously
monitored the area since 2006 and recorded around 73 species of plant, 180 species of
bird, 11 species of mammal, 22 species of reptile, and more than 100 species of insect.
There are thickets formed by Dwarf Acacia (Salam) Acacia ehrenbergiana in the area. Other
natural vegetation included Firebroom (Markh) Leptadenia pyrotechnica, a showy evergreen
bush reaching a height of 2 m. Most ground cover is dominated by Zygophyllum hamiense

Figure I. Location map of Al Qudra Lake and surrounding area.
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and some patchy Pennisetum divisum and Panicum turgidum clumps. Cyperus conglumeratus,
Heliotropium kotschyi and Cornulaca monacantha are also present in certain areas.

The climate of Dubai is dry sub-tropical, with infrequent rainfall which generally
occurs during the winter months and in early spring. The climate of the study area is arid,
with a long, dry, hot summer between April and November and a cooler winter period
between December and March. Average annual rainfall at Dubai International Airport is
recorded as 51 mm per year. The average minimum and maximum temperature from the
area is recorded as 4 °C and 49 °C, respectively.

Data collection and analysis

We searched for nests from early April to September 2018 by walking in the area. Most
nests were found during the nest-building or egg-laying periods. To determine the egg-
laying, clutch size and number of nestlings hatched and fledged, each nest was recorded
on a map-based Global Positing System (GPS) and assigned a unique code number. Each
nest was re-visited every week or twice a week until it failed or young fledged following
the approach of Martin & Geupel (1993), Hanane & Baamal (2011), and Bensouilah et al
(2014).

We assumed that the nestling period lasts for 15 days (Cramp & Perrins 1994, Brahmia
et al 2015). A nest was classified as successful on the basis of (1) observation of nestlings
(Plate 1) just before fledging (at least 12 days old, when they are able to escape from
the nest); and (2) observation of an empty nest with white droppings still present on
its periphery which coincided with the fledging period. A nest with at least one chick
fledged was considered to be successful. If the eggs were cold or the chicks were dead
without damaged bodies, a nest was classified as deserted/starved. Field signs were used
to determine nest predation events, usually indicated by eggshell fragments or perforated

Plate I. A young European Turtle Dove, Al Marmmom Conservation Reserve, Dubai Emirate, 4 July 2018.
© Reza Khan
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Plate 2. A typical European Turtle Dove nest with eggs, Al Marmmom Conservation Reserve, Dubai Emirate, |18
July 2018. © Shamshad Alam

eggs, dead nestlings with damaged bodies and lack of eggs or nestlings in the period
during which they should have still been in the nests (Hanane & Baamal 2011, Bensouilah
et al 2014).

After determining the fate of each nest, the following variables concerning nest
position were measured for each nest tree (in meters): nest tree height (NTH), nest height
above the ground (NHG), distance from the nest to the lowest part of the canopy (DLC),
distance from the nest to the trunk (DNT), and distance from the nest to the external
part of the canopy (DEC). From these data the nest relative vertical position (NVP) in the
canopy was calculated as [DLC/ [(NTH - NHG) + DLC]] x 100, and nest position index
(NPI) was calculated as DNT/ (DNT + DEC)] x 100 (Hanane & Baamal 2011, Bensouilah et al
2014, Zeraoula et al 2015). NVP ranges from 0 (nest located at the bottom of the tree canopy)
to 100 (nest located at the top of the tree canopy), and NPI from 0 (nest located on the tree
trunk) to 100 (nest located on the edge of tree canopy). We also recorded external and
internal nest cup diameter and cup depth using a caliper (Bensouilah et al 2014, Zeraoula
et al 2015).

We also measured egg (Plate 2) length and breadth using a caliper (SPI 31-415-3), and
all eggs were weighed with a digital balance (0.1 g accuracy). Egg volume was calculated
using Hoyt’s (1979) method: V = K, x L x B> (Where, K, = volume coefficient (0.51); L =
length; B = breadth). The coefficient of variation of length, breadth, weight and volume was
calculated using equation CV = (SD/mean) x 100.

Two-tailed parametric or nonparametric tests were used to compare samples. Nest
variables were tested for normality using the Kolmogorov-Smirnov test. The significance
level established in the statistical analysis was P < 0.05, and calculations were carried out
using SPSS software Version 19.0.
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Figure 2. Percentage utilization of different tree species by European Turtle Dove for nesting. VN, Vachellia nilotica;
PD, Pithecellobium dulce; VA, Vachellia farnesiana; PA, Parkinsonia aculeata.

Table I. Egg characteristics of European Turtle Dove.

Min Max Mean SE CV%
Length (mm) 20.77 34.00 27.69 091 13.51
Breadth (mm) 20.00 26.00 21.79 0.34 6.45
Mass (gm) 4.00 8.00 6.29 0.29 19.27
Volume (cm?®) 4.33 11.03 6.80 0.40 24.48

Note: SE, standard error; CV, coefficient of variation.

RESULTS

Information was collected from 22 nests, of which 17 were deemed to have been successful
and 5 were unsuccessful. Our data were not adequate to assess the success rate at different
stage of nesting. The average height of the trees on which nests were located was 4.98 m
+0.17 SE (range 3.2 - 5.9 m). Most nests were found on Vachellia nilotica (45%) followed by
Pithecellobium dulce (41%), Vachellia farnesiana (9%) and Parkinsonia aculeata (5%) (Figure 2).

Eggs were laid between May and August. The mean clutch size was 191 + 0.16 SE
(n = 11). Clutch size varied from one (18%) to three (9%) eggs, and most clutches had two
eggs (72%). Estimate of egg characteristics of Turtle Dove are presented in Table 1. Egg
measurements of Turtle Dove showed little variation, where length and volume of egg
varied more than width and mass, respectively.

The NHG and DEC were observed positively correlated with DLC (r = 0.83, n = 22,
P <0.001), and NTH (r = 047, n =22, P < 0.03), respectively. In terms of the relative vertical
position of nests, they were mainly located in the lower part of the canopy (mean of NVP =
38.78%, range 16.16 - 64.66%, n = 22). The relative vertical position of most nests (75%) in the
canopy was lower than 47.41%. However, the relative position on branches was at the first
quarter point between the trunk and the distal part of branches (mean of NPI = 25.95%,
range 1.85 - 54.78%, n = 22), and the relative position index of 75% nests was lower than
35.16% (Fig. 3). The relative vertical position of nests in the canopy and the relative position
index on branches did not differ significantly from the uniform distribution (Kolmogorov—
Smirnov test, Z =0.104, n =22, P <0.2; Z=0.131, n =22, P <0.2; respectively). These results
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Figure 3. Nest relative vertical position (NVP) and nest position index (NPI) of European Turtle Dove in the tree
canopy.

Table 2. Nest site characteristics and comparison of successful and unsuccessful nests of European Turtle Dove.

Overall Successful Unsuccessful
Mean (n = 22) SE Mean (n = 17) SE Mean (n = 5) SE
o ECD 19.35 0.78 19.39 0.94 19.20 1.43
g ICD 11.70 0.49 11.82 0.58 11.30 0.99
§ CDh 3.20 0.16 3.20 0.16 3.20 0.49
NHG 233 0.12 2.30 0.14 241 0.23
DNT  0.67 0.09 0.67 0.11 0.67 0.16
DEC 1.90 0.13 2.05 0.14 1.37 0.13
DLC 1.63 0.12 1.60 0.14 1.77 0.26
5 NTH 498 0.17 5.14 0.15 4.41 0.49
‘Z’ NBL 2.07 0.16 2.14 0.19 1.82 0.20
o NWP 38.78 2.55 36.35 3.04 47.05 1.68
igo NPI 25.95 3.28 24.59 3.76 30.57 7.00

Note: ECD, external nest cup diameter; ICD, internal nest cup diameter; CD, cup depth; NHG, nest height above
ground; DNT, distance from nest to trunk; DEC, distance from nest to external part of canopy; DLC, distance
from the nest to the lowest part of the canopy; NTH, nest tree height; NBL, nest branch length; NVP, nest relative
vertical position in the canopy; NPI, nest position index; n = number; SE, standard error.

showed that the Turtle Dove nested in the lower part of the canopy and closer to trunk.
Nest site characteristics are presented in Table 2. When comparing the difference between
successful and unsuccessful nest position parameters, significant variation was observed
only with DEC (t =2.57, p > 0.02, df = 20), where distance of nest from external canopy was
higher in successful nests.
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DISCUSSION

The results of this study provide the first information on the breeding biology of the Turtle
Dove in Dubai Emirate, United Arab Emirates. One breeding season study highlights
the reproductive biology of the species, occupying mixed plantations in desert habitat.
Studies of this species have been conducted in detail on the breeding parameters in its
European range (Browne & Aebischer 2004, Browne et al 2005, Boukhemza-Zemmouri
et al 2008, Bakaloudis et al 2009, Buruaga ef al 2012, Hanane & Baamal 2011, Baptista et al
2019, Brahmia et al 2015) and in Bahrain (Kavanagh & Al Kaabi 2012). Previous studies of
Turtle Dove have been published with reference to their breeding in orchards (Bakaloudis
et al 2009, Hanane & Baamal 2011, Brahmia et al 2015), mountains (Gruychev 2017), and
elsewhere in mixed habitats (Browne et al 2005, Buruaga et al 2012, Kavanagh & Al Kaabi
2012), but to our knowledge this is the first study conducted in desert plantations in the
United Arab Emirates. The present investigation together with other studies carried out
in various conditions and habitats provides better insight into the reproductive strategies
of this species.

In the deserts of Dubai Emirate, breeding lasts from late April to early September,
which is similar to recorded data from other range countries of this species (Browne &
Aebischer 2004, Browne et al 2005, Boukhemza-Zemmouri et al 2008, Hanane & Baamal
2011, Kavanagh & Al Kaabi 2012, Brahmia et al 2015, Gruychev 2017).

Compared with other studies (Table 3), the mean clutch size in this study was similar to
that reported from Britain (Browne et al 2005), Morocco (Hanane & Baamal 2011), Bahrain
(Kavanagh & Al Kaabi (2012) and Algeria (Brahmia ef al (2015). The clutch size in the
current study could be reflecting the availability of similar quantitative resources in the
study area.

The average height above the ground of the nests of Turtle Dove in Dubai desert was
similar to that in mixed habitat in the temperate zone (Browne ef al 2005), but lower than
values recorded from orchards (Hanane & Baamal 2011, Brahmia et al 2015) and mountains
(Gruychev 2017). This behavior may be a response towards the height of trees available
for nesting, which is an important factor affecting nest height, as nest height increases
with tree height in the case of many bird species are reported (Browne & Aebischer 2004,
Boukhemza-Zemmouri et al 2008, Bensouilah et al 2014, Gruychev 2017). Most previous
studies reported that Turtle Dove nests are usually placed between 2 and 4 m above
ground with availability of nesting trees between 4 and 6 m (Hanane & Baamal 2011,
Kavanagh & Al Kaabi 2012, Brahmia et al 2015) and the recorded nest height in this study
is in line with these estimates. However, in Sakar mountains of Bulgaria, Gruychev (2017)
reported that Turtle Doves build their nests at an average height of 5.3 m (range 2.1 - 10 m)
with availability of nesting trees of 79 m (range 3- 12 m), reflecting the positive correlation
in the increase of nest height in relation to the availability of taller nesting trees.

Table 3. Comparison of clutch sizes from different studies of European Turtle Dove.

Browne et al Hanane & Baamal Kavanagh & Al Brahmia et al  This study
2005 2011 Kaabi 2012 2015
Orange Olive
orchards orchards
Clutch size 1.65-1.93 1.89 1.91 1.97 1.74 1.91
One egg 6.0% 11.3% 7.8% 12.0% - 18.2%
Two eggs 83.0% 88.7% 92.2% 85.0% - 70.7%
Three eggs 1.0% - - 3.0% - 9.1%
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Turtle Dove does not place its nests at random (Hanane & Baamal 2011, Brahmia et
al 2015). Nest placement influences the owner’s fitness and is influenced by previous
unsuccessful nesting experience (Snow 1978, Hatchwell et al 1999), and studies on nest
site selection of birds suggest that variation in nest sites may affect the predation risk
on it (Martin & Roper 1988, Sockman 1997). The nest placement in the lower half of the
canopy of the nest tree was also found in other studies (Hanane & Baamal 2011, Brahmia
et al 2015). We found that more than 75% nests of Turtle Doves were likely to be placed in
the lower half of the canopy, suggesting that this could increase nest concealment from
predators, which are usually birds of prey in our study area (personal observation). The
height of nests was observed as an important determinant of successful nest as low nests
were reported significantly more successful than high nests other species also (Hatchwell
et al 1999). In this study, we did not observe differences in nest height, nest tree height or
any other nest site characteristics between successful and unsuccessful nests, except DEC
where distance of nest from external part of canopy was significantly higher in successful
nest.

With a globally Vulnerable status and populations in decline, we recommend a detailed
survey to estimate the distribution, population of breeding pairs and other ecological
parameters of Turtle Dove in Dubai as well as other emirates.
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