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Misiri pigeons. Analysis of variance and principal component analysis were
Frill, applied to these traits. The three components explain 73.26% and 81.18% of the
Local pigeons, variation for head and body traits, respectively. The results showed that male
Morphometry, Misiri pigeons are larger than females, 275.59 g and 243.85 g respectively.
Owl, However, significant differences were not found between color pattern varieties.
Short beak Compared to other short-beaked breeds the Misiri pigeon has the shortest beak

ever recorded in Tirkiye. Their beak lengths vary between 7.97-12.22 mm.
Historical sources suggest that similar pigeons originated in Anatolia and were
brought to Europe. However, the Misiri pigeon’s unique skull structure and short
beak distinguish it from related breeds. This study emphasizes the need to
document and conserve Tiirkiye’s local pigeon breeds, which remain
underrepresented in scientific registries. Despite their distinct traits, many breeds
lack formal recognition due to the absence of studies. Identifying and preserving
these genetic resources is crucial for maintaining Tiirkiye’s rich pigeon heritage.
In conclusion, the Misiri pigeon is a genetically and morphologically significant
breed. Its documentation contributes to the conservation of Tiirkiye’s local breeds
and the continuation of the country’s historical pigeon breeding culture.
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1. Introduction

Today's domestic pigeons (Columbia livia domestica) originated from wild pigeons (Columbia
livia) and have spread all over the world except the polar regions. The domestic pigeon shows a great
variation, differing morphologically and physiologically from the wild pigeons from which it originated.
Pigeon breeders have developed and adopted various breeds according to their “personal preferences”
by taking advantage of this variation. There are about 800 pigeon breeds, most of which are raised for
hobby purposes (Vogel et al., 1998). This variation among pigeon breeds is greater than interspecific
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variation in many bird and mammal species. Pigeons, probably because of their diversity, were used by
Darwin as an example in his book in which he explained the principle of natural selection (Darwin,
1984). Although pigeon breeds in Tiirkiye are bred in almost every region, the intensity of breeding of
some pigeon breeds is different according to the region. In the old references where pigeons of European
origin are introduced, it is reported that the pigeon breeds recognized today originated from the East
(Fulton, 1876; Lyell, 1881). Although pigeon culture in Tiirkiye dates back to ancient times,
unfortunately, the number of studies carried out to identify local breeds of pigeons is limited. Perhaps
for this reason, as reported by Savas and Erdem (2021), there is a confusion between breed descriptions
and naming among pigeon breeders. Short-beaked pigeon breeds which are local genetic sources of
breeding in Tiirkiye are similar to each other in form and size (Hiinkari, Manisa Azman, Denizli Azman,
Misiri, Enice, Tokur, Baska). However, there are some significant differences that distinguish these
breeds from each other. The most important of these are body ornaments and patterns. For example, the
most distinctive trait that distinguishes Denizli Azman from Manisa Azman is that Manisa Azman has
chest frill and foot feathers. On the other hand, Enice breed pigeons can share similar colors and patterns
with Misiri pigeons which are the subject of this article. However, Enice birds are larger than Misiri
pigeons. Apart from this, the most distinctive features are the differences in their head structure. The
eyes of Misiri pigeons are relatively larger, more pronounced and protrude a little from the eye socket,
their beaks are shorter, and their heads are more cube-shaped and bony. The Misiri pigeons, are also
called as Istanbul Bango, Istanbul Misirlis1 and just Bango among pigeon breeders. However, the word
Bango is a general name given to short-beaked breeds in Tiirkiye as the equivalent of the word owl
pigeon breeds (Savas and Erdem, 2021). There is some speculation about the use of the word Misiri /
Misirli. One of them is that the beak of the birds resembles a grain of corn, which is the Turkish word
Maisir for corn. Another speculation is that these birds came from Egypt, and in Turkish the word Misirh
is synonymous with Egyptian. However, there is no written reference in this sense.

It was not possible to find old written sources in Turkish or Ottoman Turkish regarding the
short-beaked breeds bred in Tiirkiye. However, in the state archives, the following lines are mentioned
in the document of the Directorate of State Archives (DSA), [HSD.AFT], File No: 9, Folder No: 16,
29.12.1341 (12.09.1923): ““ Pigeon with cravat; ... has curly feathers on its chest... is a beautiful breed
of small size... its head is square, its beak is short and small, its eyes attract attention, it is elegant... the
white French cravat with black or light wings, the yellow English cravat and the white cravat are the
most favourable. We have the crested and cravat ones...”

However, when looking at old Western literature, it is possible to find information directly
related to the short-beaked breeds currently bred in Tiirkiye, or to pigeons that are very similar to them.
In old literature on short-beaked pigeons, there are notes that the short-beaked pigeons brought to Europe
for the first time from the ‘East’ or even from Anatolia. The most frequently mentioned pigeon is the
Hiinkéri pigeon, which is referred to as Oriental Frill in these texts. In addition to Hiinkari pigeon, short-
beaked breeds such as African Owl, Turbit, Tunisian Owl, English Owl, (Fulton, 1876; Lyell, 1881;
Starr, 1886; Bungartz, 1890; Twombly, 1900) are also mentioned. Bungartz (1890) mentions short-
billed pigeons from Anatolia in his article:

“The skull structure of the self-colored Anatolian Owl can be considered as an ideal Owl skull
structure. The eyes are larger and more expressive, the beak is thicker, and the nose is more developed.
It has a prominent neckline. The prominent chest further emphasizes the short beak and the strong neck.
The richly feathered frill is bushy, the neck proportionally long, the nape beautifully curved and well
connected to the head. The tail is of normal width and the carmine red legs are naked without any trace
of feathering. These Owls come in all colors. There are white ones as well as tail-colored ones. In these
birds, which are different from those known to us as shield Owls, not only the wing covers but also the
tail is colored. Therefore, it would be more correct to call it wing-tail Owl. Although pied winged birds
are also found in the East, Professor von Rozwadowski has blue and black wing-tails. Probably
Anatolian Owls do not have red and yellow ones. The most common ones are blue, ash red, black and
chocolate colored; there are also checkers”.
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Figure 1. From left to right self-colored Anatolian Owl, Anatolian Shielded Owl (Bungartz, 1890).

The self-colored Anatolian Bango and Anatolian Shielded Bango mentioned above are very
similar in structure to the Misiri pigeons, which we call tail and wing-tail, which are the subject of this
study, except of the eye size and head shape.

In the case of local breeds that are readily distinguishable phenotypically and are bred by a
particular group of breeders, molecular genetic analyses are not a prerequisite for classifying these
pigeons as a breed. Description of these breeds is important for the conservation of local genetic
resources. In this study, it was aimed to identify some characteristics of the Misiri pigeon breed, which
is known to have been bred in and around Istanbul for a very long time.

2. Materials and Methods

In the study, morphometric measurements of 37 male and 29 female Misiri pigeons, which were
randomly selected and brought to the “2021 Misiri and Baska Pigeon Exhibition” in Istanbul, were
utilized. The morphological traits body length (cm), right eye diameter (mm), left eye diameter (mm),
beak length (mm), beak height (mm), beak width (mm), head length (mm), head height (mm), head
width (mm), wingspan (cm), breast width (mm), leg length (tarsus+tibia length, mm), middle finger
length (mm), tail length (mm) were measured with the help of calipers (Torq®, PRC, precision of 0.01
mm) and tape measure (precision of 1 mm), and live weights were measured with a scale (Tem® Eko,
Tiirkiye) with a precision of 0.5 g. The pictures showing the technique of measurements are presented
in Figure 3. Misiri pigeons have two different color patterns. The first one is the called ‘wing-tail’ in
which the feathers on the wing and tail feathers are covered with the same colour and the rest of the
body parts and flight feathers are white. The second form is the so-called ‘tail” form in which the rest of
the body parts are white, except for the tail feathers. There are also Misiri pigeons which are pure white
(Figure 2). As seen in Figure 2A, coloration can be seen on the white body parts of Misiri pigeons.
However, this coloration is considered as fault and these spots on the white body parts are not desired.

Figure 2. Pattern varieties and chest frill sample A: Wing-Tail pattern B: Tail pattern C: Self white D:
Chest frill.
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Literature was used to determine the morphometric measurements used to identify birds
(Baldwin et al., 1931; Bourgeois et al. 2007; Carey, 2011; Pigot et al., 2020). For body length
measurement, the pigeons were laid on a tape measure on a flat surface and the distance between the tail
end and the tip of the beak was measured (Figure 3A). During this measurement, the neck of the bird
was placed in a straight position and the beak was parallel to the ground. For the wingspan, the distance
between the two wing tips was measured by the same method (Figure 3B). The eyeball of Misiri pigeons
is slightly protruding from the eye socket. Using this situation, the left and right eyeballs were measured
with a caliper. As can be seen in Figure 3C, when the diameter of the eye is measured, it appears as if
the featherless area around the eye is being measured because the eyeball extends into this area.
However, the eyeball, which is slightly compressed with the caliper, is measured. Chest width was
measured from the widest point of the chest, which begins at the end of the crop, just below the point
where the humerus connects to the coracoid (Figure 3D).

Figure 3. Morphometric measurements: A: body length, B: wingspan, C: eye diameter, D: chest width,
E: tail length, F: beak length, G: beak height, H: beak width, I: head height, J: head width, K: head
length, L: tarsus length, M: tibia length, N: middle finger length.

Tail length was measured from the root of the tail feather in the middle of the tail to the end of
the feather. (Figure 3E). The beak length was measured by measuring the distance from the root of the
nose to the tip of the beak (Figure 3F). The beak height was determined by measuring the distance
between the root of the nose, which is the widest part of the beak, and the end of the lower beak (Figure
3QG). The beak width was determined by measuring the axis forming the mouth opening where the upper
and lower beaks meet (Figure 3H). The head height was determined by measuring the distance between
the end of the lower beak and the midpoint of the skull (Figure 3I). For the head width, the part between
the eye frames was measured based on the midpoint of the eyes (Figure 3J). The head length was
determined by measuring the distance between the end of the beak/ forehead and the back of the skull
(Figure 3K). The tarsus length was measured from the end of the finger joints to the point where the
tarsus meets the tibia (Figure 3L). For the tibia length, the point where the tarsus meets the tibia and the
point where the tibia meets the femur were measured (Figure 3M). The length of the middle finger was
determined by measuring the distance between the nail root and the point where the finger meets the
wrist (Figure 3N).

In the statistical analysis of the traits, the analysis of variance method was used in a model in
which pattern, gender, and their interactions were included with the software package SAS (2002).
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Principal Component Analysis (PCA) was applied with the software package JMP 18 (2024) to reveal
the differences or similarities between the design and genders. The main idea of principal component
analysis is to reduce the size of a data set with a large number of interrelated variables into new variables
that are not related to each other while preserving as much of the variation present in the data set as
possible (Mishra et al., 2017). Principal component analysis can reveal previously unsuspected
relationships and thus allow for the development of overlooked interpretations (Johnson and Wichern,
2007). In the study, head traits and body traits were subjected to principal component analysis separately.
The most prominent trait that distinguishes the Misiri pigeon from other pigeon breeds is the
differentiation in the head structure. The beak length was not included in the analysis since it had a weak
correlation with other traits (Table 2). The obtained scores were visualized separately for gender and
pattern with the help of the JMP 18 (2024) package program. In addition, the obtained scores were
subjected to analysis of variance in a linear model including pattern, gender, and their interactions.

3. Results

3.1. Qualitative description

The colors of the Misiri pigeons are black, blue bar, spread brown, brown bar and their dilutes
(Figure 4). Although the Misiri pigeons do not have leg feathers and crests, they have an ornament called
chest frill (Figure 2D). The frill is formed by the opening and curling of the feathers to the left and right
in a line on the chest from the neck. Their eye colors are tones of brown to dark brown. The beak and
nails are dark yellowish pink. The number of tail feathers is 12 and the breed has a preen gland (Glandula
uropygialis).

The reproductive performance of these small and delicate pigeons is lower than that of long-
beak pigeons. They incubate reliably, but hatch rates are low due to fertilization problems and the
inability of the chicks to break the egg probably due to their short beaks (Savas et al., 2025). The parents
also have problems raising offspring due to their short beaks. For this reason, breeders raise the Misiri
squabs with medium-long beaks foster pigeons or hand feeding. The Misiri pigeon is originally a diving
breed that can fly at medium heights. However, due to the difficulty in the breeding of Misiri pigeons,
they are not taken flying by breeders today.

Figure 4. The Mistri pigeon color varieties, A: Black; B: Dilute self-brown; C: Blue bar; D: Brown
bar.

3.2. Quantitative description

There is no significant difference (P>0.05) between the pigeons in terms of pattern in all traits.
Table 1 shows the comparison of the sexes according to their morphometric values. The live weight,
body length, wingspan and tail length of male and female Misiri pigeons were significantly different
(P<.0001). These differences show that males are larger than females. Male and female pigeons had
similar chest width values (P=0.1859).
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Table 1. Least squares mean (X), standard errors (SE), maximum (Max) and minimum (Min) values and
significance levels (P) of the traits by gender

Female Male Pvalue
X SE Max Min X SE Max Min

Live weight, g 243.85 5.037 304.00 170.00 275.59 4.459 318.00 231.00 <.0001
Body length, cm 29.50 0.164 31.50 27.50  31.11 0.145 33.50 29.50 <.0001
Right eye diameter, mm 16.16 0.221 19.27 14.05 16.44 0.195 19.03 14.10  0.3536
Left eye diameter, mm 16.82 0.264 20.27 14.65 17.11 0234 2042 13.99 0.4103
Beak length, mm 9.75 0.194 1222 8.21 9.88 0.172  12.03 7.97  0.6290
Beak height, mm 10.53 0.212  13.20 8.73 1145 0.188 13.93 926  0.0019
Beak width, mm 12.65 0.221 14.76 10.45 13.72 0.195 16.57 10.81  0.0006
Head length, mm 3044 0.268 32.81 2728  31.82 0.237 34.82 28.57  0.0003
Head height, mm 21.35 0.258 25.63 19.19 2287 0.228 26.30 19.85 <.0001
Head width, mm 20.14 0.249 22098 1643 2136 0.220 25.03 18.95  0.0005
Wingspan, cm 58.96 0337 62.10 55.00 61.68 0.298 66.50 57.50 <.0001
Chest width, mm 49.34 0.644 56.64 39.55 5049 0.570 57.11 45.85 0.1859
Middle finger, mm 22.62 0.783 2544 19.77 2541 0.693 56.53 20.47  0.0096
Tibia, mm 4528 1.548 51.10 38.60 4842 1.384 5290 4240 0.4807
Tarsus, mm 29.47 0.820 32.50 2640  29.69 0.733 3290 26.60 0.7374
Tail length, cm 10.59 0.086 11.80 10.00 11.37 0.076  12.30 10.40  <.0001

When the measurements of head structure were analyzed, it was observed that male Misiri
pigeons had a larger head structure than female pigeons (P<0.0005). However, there was no statistical
difference between male and female Misiri pigeons in terms of eye diameter (P>0.3536). While there
was no statistical difference between males and females in terms of tibia and tarsus length (P<0.7374),

males had a longer middle finger (P=0.0200).

3.3. Principal component analysis

Table 2 shows the correlation coefficients between the traits. When the correlation
coefficients are analyzed, it is seen that the beak length (BL) has a very weak relationship with
the other traits except for the traits related to size (live weight, body length, wing and leg
length). Probably for this reason, it was observed that the explained variation increased when

the beak length was excluded from the PCA analysis.

Table 2. Correlation coefficients between the morphometric traits

LW BDL WS Cw LLL MF TL RE LE BL BH BW HL HH HW

LW | 1
BDL 073 1
ws BBl o071
CW 036 0.11
LL 000 0.08
MF 028 0.41
TL 042 0.63
RE 019 021
LE 004 0.18
BL 026 022
BH 039 049
BW 053 053
HL 061 051
HH 040 0.40
HW 035 0.32

1
0.45
0.53
0.51
0.52
0.08
0.04
0.34
0.06
0.23
0.43
0.40

0.5

1
042 |1

0.08 031 |1
B o004 035
0.04 -0.07 -0.06
-0.03 -0.06 -0.15

0.15 B8 0.07
-0.19 120.33" -0.02

-0.08 [-0.25 0.13
0.34 0.06 0.22
0.15 0.01 0.13
0.53 036 0.35

1
0.05
0.08
0.05
0.29
0.37

0.3
0.45
0.28

1
0.72
-0.04
0.42
0.35
0.19
0.11
0.14

1
-0.06
0.40
0.24
0.22
0.11
0.02

0.11 1
0.08
0.17
0.02
0.02

0.59
0.32
0.34
-0.06

1
0.35

1

036 0.32
0.14 027 025 [ 1

1

LW: live weight; BDL: body length; WS: wingspan; CW: chest width; LL: Leg length; MF: middle finger; TL: tail length; RE: right eye
diameter; LE: left eye diameter; BL: beak length; BH: beak height; BW: beak width; HL: head length; HH: head height; HW: head

width.
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The first three components of head traits explained 73.26% of the total variation (Figure 5). It
is seen that the variation explained by the first 3 components progresses almost in a flat line in the other
components after sudden drops (Figure 5). The summarizing components are those that lie before the
kink, the so-called elbow (Figure 5), or have an eigenvalue greater than 1 (Brown, 2009; Greenacre et
al., 2022). In this case, both criteria are fulfilled by the first three components. When the eigenvectors
of the principal components are examined in Table 3, it is seen that the traits that contribute highly to
the first component are eye diameters, beak height and beak width. Examining the traits contributing to
the second principal component reveals that these are head length, head height and head width. The
contribution of head width to the third principal component is high.

Table 3. Eigenvectors of principal components for head traits

PC1 PC2 PC3
Right eye diameter 0.43 -0.41 0.33
Left eye diameter 0.40 -0.47 0.29
Beak height 0.46 -0.09 -0.44
Beak width 0.44 0.14 -0.32
Head length 0.35 0.35 0.09
Head height 0.32 0.46 -0.19
Head width 0.16 0.49 0.68

Eigenvalues

3.51

Principal components

Figure 5. Eigenvalues and ratios of principal components of head traits.

The distribution of these first three principal component scores in the graph shows that females
and males are clearly differently positioned at the intersections of the first principal component with
components 2 and 3 (Figure 6). This clearly indicates that gender causes variation. However, when the
intersections of the third and second principal components are examined, it is seen that females and
males approach each other. However, when these three components are observed in the three-
dimensional plane (Figure 6), it is seen that male and female pigeons are positioned differently in terms
of the head features considered.
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Figure 6. 2D and 3D distributions of the first three principal components of head traits by gender

(*: Male A: Female).

When head traits are analyzed according to the patterns, it is seen that the principal component

scores obtained are in similar regions, and birds with wing-tail and tail patterns do not differ from each
other (Figure 7). When the three-dimensional plot of the scores in Figure 7 is analyzed, it is observed
that there is no difference in terms of pattern.
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Figure 7. 2D and 3D distributions of the first three principal components of head traits according to the

patterns (o: Wing, =: Wing-tail).

The first three principal components of body traits explained 81.18% of the total variation

(Figure 8). When the eigenvectors are examined, it is seen that the traits contributing to the first
component are live weight, body length, wingspan and tail lengths (Table 4). The second principal
component is mainly contributed by leg length and chest width. It can be said that the length of the
middle finger contributes mainly to the third component.

Table 4 Eigenvectors of principal components (PC) for body traits

PC1 PC2 PC3
Live weight 0.42 -0.23 -0.44
Body length 0.46 -0.33 -0.03
Wingspan 0.50 0.16 0.03
Chest width 0.25 0.51 -0.55
Leg length 0.22 0.67 0.27
Middle finger length 0.33 0.04 0.64
Tail length 0.37 -0.32 0.12
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Figure 8. Eigenvalues and ratios of principal components of body traits.

When the principal component analysis results for the first three components according to the
body traits subject to the research are examined, it is seen that the scores differ according to gender as
in the head traits (Figure 9). However, when considered according to the patterns, it is seen that the
patterns do not differ from each other as in the head traits (Figure 10).
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Figure 9. 2D and 3D distributions of the first three principal components of body traits by gender
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Figure 10. 2D and 3D distributions of the first three principal components of body traits according to
the patterns (o: Wing, x: Wing-tail).

Table 5 shows the significance levels of the analysis of variance applied to the principal
component scores obtained. Here, it is seen that pattern and pattern gender interaction are insignificant
for the first three principal components. However, the significance level of pattern gender interaction in
the st principal component for body traits is remarkable. For head traits, the first 2 components are
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important for the gender factor, while for body traits, the first component is the main component that
causes the difference. However, the importance level of the 2nd principal component is remarkable.

Table 5. Significance levels of principal component scores from the linear model

Head traits Body traits
PC1 PC2 PC3 PC1 PC2 PC3
Pattern 0.2013 0.6212 0.6713 0.8653 0.4229 0.6259
Gender <.0001 0.0002 0.9526 <.0001 0.0686 0.2822
Pattern*Gender 0.8352 0.6165 0.9226 0.0612 0.4241 0.1044

4. Discussion

In previous sources, there is no mention of differences in eye and head structure when looking
at short-beaked breeds said to originate from Anatolia (Fulton, 1876; Lyell, 1881; Starr, 1886; Bungartz,
1890; Twombly, 1900). Misiri pigeons are distinctly differentiated from other similar local short-beaked
breeds in Tiirkiye by their eye and head structure (Figure 11). The Misiri pigeon stands out with its
extremely short beak, cubic head, and prominent eyes. In terms of body structure and pattern, it is very
similar to another local breed called Enice except for the head structure. In addition, although it is similar
to Manisa and Denizli Azmans in terms of body structure and pattern, it differs from these breeds in
terms of body ornaments. Although Manisa Azman and Misiri have chest frills, Manisa Azman has foot
feathers while Misiri does not have a foot feathers. Denizli Azmans and Tokur do not have chest frills
and foot feathers.

In a study involving our short-beaked genetic resources Baska and Misiri pigeons, another local
breed was introduced as Bango, probably as a result of breeders’ misleading (Ozbaser Bulut et al., 2022).
However, this breed, which is introduced as Bango, actually consists of Bulgarian Shield Owl and their
crossbreds with Misiri. The word Bango is the equivalent of the word “owl”, which is used in many
regions in Tiirkiye for short-beaked breeds such as Baska, Misiri, Azman (Bungartz, 1890; Savas and
Erdem, 2021; Tiirkes and Giindiiz, 2021).

Masiri Tokur Denizli Azmam

-
v

Manisa Azmani Hiinkari

.
3 &® &

Figure 11. Some of our local short-beaked breeds (Illustrations by Serkan Giindiiz).

When we look at the morphometric identification studies on local breeds in Tiirkiye, it is seen
that Misiri pigeons have a smaller body size than other pigeons (Soysal et al., 2011; Erdem et al., 2018;
Erdem et al., 2021; Celik, 2023; Savas et al., 2023; Erdem et al., 2024; Simsek et al., 2024; Tiirkes and
Glindiiz, 2024). Furthermore, the beak length is shorter than the Hiinkari, Manisa Azman, and Denizli
Azman breeds, which are defined as short-beaked pigeons (Savas et al., 2023). The average beak lengths
of these breeds are 15.2 mm, 15.3 mm and 13.3 mm, respectively (Savas et al., 2023), while the average
beak length of the Misiri pigeon is 9.8 mm. In this respect, it is the pigeon breed with the shortest beak
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structure identified so far in Tiirkiye. This short-beaked brings various problems and affects the
reproduction and survival of these birds (Savas et al., 2025). Savas et al. (2007) reported that short-
beaked pigeons consume feed more difficultly than normal-beak birds.

For morphometric measurements in birds, some studies include the beak length in the head
length, while some studies consider only the length of the skull, as in this article (Karris et al., 2013; Joo
et al., 2018). When the head length, head height and head width of the Misiri pigeons are considered, it
is seen that they have a cubic head structure compared to other pigeon breeds. This cubic structure is
especially prominent due to the very short beak. It is observed that Misiri pigeons have a similar body
length to wingspan ratio (1:2) as pigeon breeds reported in the literature (Atasoy et al., 2013; Parvez et
al., 2016; Erdem et al., 2018; Celik, 2023). Measurements of leg (tarsus + tibia length), tarsus and tibia
lengths were found only in Edremit Kelebek Roller and Thrace Roller pigeons among the local breeds
of Tiirkiye (Soysal et al., 2011; Erdem et al., 2018). In this sense, it is predictable that Misiri pigeons,
which have a small body size, will have a shorter leg structure than these pigeons. However, when the
body length and tarsus length are compared, it is understood that the body length of the Edremit Kelebek
Roller pigeon is approximately 13 times the length of the tarsus. In Misiri pigeons, the body length is
10 times the tarsus length.

The results of both the analysis of variance in Table 1 and the principal component analysis
show that there is a sexual dimorphism in Misiri pigeons. Differences in body length and live weight
between sexes in pigeons are already know (Soysal et al., 2011; Erdem et al., 2018; Parés Casanova and
Kabir, 2020; Savas and Erdem, 2022). Principal component scores differed according to gender,
indicating that sexual dimorphism is not only in terms of size, but also between proportions of body
parts (Table 5). However, there is no differentiation between color patterns. In other words, colour
patterns are not only mated among themselves. Therefore, there is no possible genetic segregation on
the basis of the traits considered in this study.

When the correlation coefficients of the traits subject to the study are examined, it is seen that
the traits related to the head have a moderate (0.30-0.40) positive correlation with each other (except
beak length). Body traits were also positively correlated with each other at a moderate to high level
(0.40-0.70%). The correlations between body and head traits show that some correlations are weak and
some are moderate, indicating that both head and body traits alone are not sufficient for morphometric
descriptions. If we look at the 2-D plots examined by gender (Figures 6 and 9), we see that the
projections of the traits, especially in the 2nd and 3rd principal components, overlap and do not cause
any differentiation. However, when these scores are examined in the 3D plots (Figures 6 and 9), it can
be seen that the scores differ from each other. Therefore, evaluating these scores only in the 2D graphs
may lead to overlooking possible differences. In this regard, it would be more useful to examine the
intersections obtained when the number of principal components is 3 or more in the 3D graph. In
conclusion, principal component analysis is a useful method to visualize the existing differences, but it
should be used with caution

Conclusion

In the context of the diverse pigeon breeds that is Tiirkiye, the Misiri pigeon breed is
distinguished by its unique characteristics. These include a distinctive head morphology and an
extremely short beak. The two-color variants of the breed are indistinguishable in terms of the
characteristics examined in the study. On the other hand, there is a discrepancy in the proportions of the
individual body parts between the genders; moreover, the males are also larger. These studies should
continue at an accelerated pace in order to both protect local gene resources and to transfer the cultural
heritage they create to the future.
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