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Observation of an unusual population of white-plumaged doves in Osmaniye suggests
that these birds are conspecific with the Laughing Dove (Streptopelia senegalensis,
Linnaeus, 1766) population in the town. The white-morph is not found outside the urban area. Aside from colouration, the white doves shared identical morphological
characteristics with wild-type brown Laughing Doves. Additionally, the white doves
and wild-type Laughing Doves formed mixed flocks and readily paired. Based on the
observations of four inter-morph pairings, the white morph appears to be a recessive,
single autosomal locus mutation. It appears that the white colouration may have originated from one or more hybridization events between Laughing Doves and feral white
Barbary Doves (Streptopelia risoria). This study not only identifies an anomalous
population of birds in an urban setting, but highlights the importance of traditional
knowledge in understanding biodiversity.
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Introduction
In recent years, numerous anecdotal observations have reported a population of whiteplumaged doves in the town of Osmaniye in south-central Turkey. Records of these
doves come from a wide range of observers including locals, birdwatchers, photographers and pigeon breeders, and the frequency of reports has been increasing. These
white-plumaged doves now constitute a common part of the urban bird population. We
conducted a series of surveys in different areas around Osmaniye (37°05’N, 36°14’E), a
small town of just over 200,000 residents and roughly 80 kilometres east of Adana, in
order to describe the morphological characteristics, behavioural traits, overall prevalence, and mating behaviour of this unusual population of white doves in order to determine their taxonomic identity.
Methods
Prevalence: To quantify the prevalence of the white morph doves in relation to the wild-type, we
conducted seven point counts between August and October 2015 at a local feed store. Adults and
juveniles were identified based on bill thickness and the distinctiveness of their spots. Juveniles
had thicker and larger beaks. Their spots were paler and fewer than the spots of adults. Sexes
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Table 1. Results of seven point-counts conducted at a local feed store.
Date

White-morph

Wild-type

Proportion white

1.8.2015

14

64

0.22

16.8.2015

7

37

0.19

31.8.2015

3

13

0.23

15.9.2015

6

18

0.33

29.9.2015

10

19

0.53

5.10.2015

9

19

0.47

15.10.2015

12

28

0.43

Total

61

198

0.31

Table 2. Results of four observed pairings either between parents of differing colour morphs or
pairings that resulted in offspring of differing colour morphs. Birds are categorised as the normal
wild-type brown morph (WT) or alternate white morph (White). Sex is listed where identified.
Parents

Offspring

Wild-type X wild-type

1 white, 1 wild-type

Wild-type X wild-type

1 white, 1 wild-type

White ♀ X wild-type ♂

2 white

White ♀ X white ♂

2 white

were identified from display behaviour and the males’ display songs. While displaying, males
would turn towards females, expand their crops and sing their display song. Males also had larger
heads.
Behaviour: We looked for courtship displays and inter-morph pairings to try and identify both the
species association of the white-morph doves as well as the inheritance pattern of the phenotype.
Local knowledge: The first reports about these white doves were from local pigeon breeders.
There is a strong pigeon and dove breeding tradition in Osmaniye and we conducted nonstructured interviews with members of the community.

Results
Although day-to-day variability was high, the proportion of white morph doves averaged about 30% of the total Laughing Dove population. The proportion of doves observed in point counts that displayed a white phenotype varied from 0.19 to 0.53, with
an overall proportion of 0.31 (Table 1). There was no difference in the prevalence of
white between sexes or ages classes. Based on a suite of morphological and behavioural
characteristics, we identified the white doves as belonging to Streptopelia senegalensis
(Linnaeus, 1766). Morphologically, this determination was based on the doves’ overall
size, distinctive collar, and black and ochre crop band (Schodde & Tideman, 2007;
Rowan, 1983; Mullarney, Svensson, Zetterstrom, & Grant, 1999; Figure 1, left). All
observed Laughing Doves displayed homogenous colour patterning, either completely
white or brown. The white doves readily formed mixed flocks with normal-coloured
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Figure 1. Left: A pair of white-morph Laughing Doves showing the bird’s primary morphological
identifier, the distinctive spotted collar and crop band. Photograph: Derviş Kökenek. – Right:
Wild-type and white morph Laughing Doves flocking in Osmaniye. Note the lack of size dimorphism. Photograph: Özgün Sözüer.

Figure 2. Left: Two offspring from a single nest where both parents were wild-type. Patterns of
white-colour inheritance suggest that this trait is recessive and likely based on a single locus
(photograph: Derviş Kökenek). – Right: There is wide variation in the eye ring and in the shape of
the head in the white Laughing Doves (Photograph: Bilge Kağan Tomas).

Laughing Doves (Figure 1, right). We observed numerous courtship displays between
wild-type and white morph Laughing Doves. We also found four mated pairs that were
either between a wild-type and white dove, or were attending nests with differing colour
patterns. For two pairings, we were able to identify the sex of the parents. All these
pairs produced viable offspring (Figure 2). A summary of these pairings is in Table 2.
Discussion
Based on morphological traits, flocking behaviour, mating behaviour and the colour
distribution of offspring, we conclude that the white doves in Osmaniye constitute a
colour morph of the already established Laughing Dove population. Based on the retention of pigment in other parts of the body, it appears that the colouration stems from a
mutation that only affects feather patterning rather than overall melanin production like
albinism (Fox & Vevers, 1960). Similar studies of the white morph populations of
Laughing Doves in India characterised those birds as, “incomplete albinos” (Javed,
1992) or leucistic (Van Grouw, 2006). Many columbid species are human commensals
and are able to extend their geographic range by exploiting urban areas. Collared Doves
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(Streptopelia decaocto) have greatly expanded their range in Europe and the Middle
East (Kasparek 1996, 1998), and a similar phenomenon may be occurring in Laughing
Doves (Kasparek, 1991). When Laughing Doves were first introduced to Turkey sometime around the beginning of the 19th century, they were restricted to İstanbul (Hoyo et
al., 1997; Kasparek 1991). Today they occur in urban areas in 59 of the 81 Turkish
provinces (Sullivan, Wood, Iliff, Bonney, Fink, & Kelling, 2009; Trakuş, 2017).
Even though we failed to collect any tissue samples for analysis, the inheritance pattern we observed in four pairings that were either between doves of different colour
morphs or produced offspring with different colour morphs suggests that the gene for
white plumage is inherited recessively and is likely linked to a single autosomal locus.
Recessiveness was inferred from wild-type parents producing white offspring; a singlelocus mutation was inferred from the complete segregation of phenotypes (i.e. no intermediate forms); and the autosomal nature of the trait was based on similar patterns of
occurrence in both males and females. Although our data suggests this pattern of inheritance, our sample size is small and we were unable to account for the possibility of
extra-pair copulations. To more accurately assess the pattern of inheritance of the white
morph, we plan to locate additional pairs showing mixed morphology and to collect
tissue samples (blood and feathers) to determine paternity with greater certainty.
While they are common throughout Osmaniye, the white morph doves appear absent
from the surrounding countryside even though wild-type Laughing Doves can be found
throughout the region. It is likely that their white plumage gives them a selective disadvantage in more natural habitats. However, their prevalence within the developed regions of Osmaniye may suggest an increased fitness in urban settings. The adaptive
significance of certain plumage patterns in urban settings has been previously recorded
in another columbid, the Rock Pigeon Columba livia (Lofts, Murton, & Westwood,
1966; Murton, Thearle, & Coombs, 1974; Hetmański & Jarosiewicz, 2008). It is thought
that the checkered pattern in Rock Pigeons may give them an advantage in cities (Recapet, Dauphin, Jacquin, Gasparini, & Prevot-Julliar, 2013) or that the pattern is linked
with greater rates of reproduction (Lofts et al., 1966; Murton et al., 1974). It is possible
that the white colouration in Laughing Doves increases fitness in human-dominated
landscapes or is genetically linked with an unidentified trait that provides a selective
advantage.
From interviews with locals we learned that many hobbyists bred a white form of
Barbary Dove (Streptopelia risoria) called Hak-Kuran until the late 20th century. This
local name is a reflection of both the Barbary Dove’s call and religious beliefs of the
local public (Hak means Allah, and Kuran is the Muslim holy book). Rather than identifying birds based on physical appearance, local people are more likely to recognise
birds by their songs, uses or impacts, cultural prevalence, the time of year when they are
present or their preferred habitat (Ng’weno, 2010).
Many of these white Barbary Doves either escaped or were released. According to
local knowledge and the shared morphological characteristics we observed, it seems
likely that this white morph in Laughing Doves has its origins in a hybridisation event
with feral, white Barbary Doves (Streptopelia risoria). Some details of the morphological traits of the white-plumaged doves are reminiscent of the Barbary Dove, including
the white eye ring and the steep forehead (Hoyo, Elliot, & Sargatal, 1997: Figure 2).
Hybridisation between wild and feral populations occurs with some frequency and often
the hybrids have a selective advantage in certain habitat types. Laboratory tests within
Columbidae have also produced more viable offsprings over generations after hybridisations from crosses between Laughing and Barbary doves (Lijtmaer, Mahler, & Tubaro,
2003; McCarthy, 2006).
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