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Abstract | This study aimed to describe the morphometric and phenotypic characteristics of the indigenous Highland
chicken breed in northern Iraq (Highlands region). A total of 419 adult native chickens (190 roosters and 229 hens)
were evaluated, sourced from markets and urban, semi-urban, and rural areas. Data collection included direct observa-
tion, weight measurement, and morphometric evaluation in accordance with FAO standards for phenotypic character-
ization. The findings revealed a high degree of phenotypic diversity in plumage color, comb type, and body structure,
with significant differences observed between sexes. The average adult body weight was 1,458 + 342 grams, with roost-
ers being 31.1% heavier than hens. All morphometric traits were significantly greater in males (p < 0.01). Feathered
metatarsus individuals exhibited larger body dimensions, indicating a phenotypic association with body size. Plumage
coloration was highly variable, with black (17.2%), white (15.3%), and gold (12.9%) being the most common. Feather
texture was predominantly smooth (69.9%), while 30.1% of birds showed a superficially silky texture. Normal plumage
type was observed in 64.2% of chickens, with additional phenotypes such as crested feathers (10.7%), feathered digits
(22.4%), and rare bare-necked types. A simple-type comb was present in 81.1% of birds, mostly red, as were whiskers
(87.8%). Beak shapes varied between curved (66.1%) and straight (33.9%), with coloration ranging from horn-color-
ed (48.7%) to green (0.48%). Breastbone development was well-defined in 15.7% of birds. Skin and leg colors were
mainly white but also included pink, yellow, black pigmentation, and steel blue (legs). Eye color was predominantly
orange (58.2%), and facial skin was mainly red (75.9%). The observed high phenotypic variability suggests substantial
potential for selective breeding aimed at improving productivity in rural poultry systems. Future research should focus
on genetic characterization and performance traits to support breed conservation and sustainable poultry development
in the Highlands region of northern Iraq.
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INTRODUCTION small-scale farmers (Gueye, 2009; FAO, 2012). Enhanc-

ing village poultry farming and gradually improving poul-

In developing countries, rural poultry production plays try performance can significantly contribute to economic

a crucial role as a primary source of animal protein development, food security, and biodiversity conservation
and a key income generator, particularly for women and  (Alders and Pym, 2009; Muchadeyi ez a/., 2007).
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In northern Iraq (Highlands region), local chicken popula-
tions are widely distributed across rural areas and are pre-
dominantly raised in backyard systems. Despite challenges
related to low productivity, disease susceptibility, and man-
agement limitations, local chickens account for approxi-
mately 80% of the total poultry population in the region
and are kept in nearly 70% of rural households (FAO,
2019; Padhi, 2016). However, scientific documentation of
local chicken genetic resources in the Kurdistan Region of
Iraq remains limited, making their genetic and phenotypic
characteristics largely unknown. Furthermore, crossbreed-
ing with exotic commercial breeds poses a serious threat to
their genetic integrity, increasing the risk of genetic erosion
and loss of valuable adaptive traits (Tadelle ez a/., 2013;
Mpenda e al., 2019).

Historically, local chicken populations in this region have
been shaped by natural selection rather than targeted
breeding programs, leading to high genetic diversity and
strong environmental adaptability (Dana ez /., 2010; Oke-
no et al., 2012). However, the absence of structured breed-
ing programs and limited knowledge about their genetic
potential make it difficult to develop conservation strat-
egies or harness their full productive capacity. Therefore,
a comprehensive inventory, phenotypic characterization,
and genetic cataloging of the local chicken population are
essential to support sustainable breeding programs and im-
prove rural poultry productivity.

This research aims to expand the understanding of the
genetic and phenotypic diversity of indigenous poultry in
northern Iraq (Highlands region). Specifically, this study
focuses on describing the morphometric diversity of local
chicken populations in the highland areas of the Kurdistan
Region of Iraq. By characterizing these chickens, we can
lay the foundation for future genetic conservation efforts,
performance enhancement programs, and the sustainable
development of local poultry production.

MATERIALS AND METHODS

STUDY AREA DESCRIPTION

The northern highlands of Iraq are located between lati-
tudes 36° - 38°N and longitudes 42° - 45°E. This region
teatures highly diverse topography, with elevations ranging
from 500 to 3,000 meters above sea level. The climate ex-
hibits significant temperature variations, ranging from 5°C
to 35°C, while relative humidity fluctuates between 30%
and 80%.

The annual average rainfall in the region extends over a
single wet season from October to May, averaging 600 mm
per year, with a minimum of 250 mm and a maximum of

1,200 mm. The climate is classified as modified Mediter-

ranean, adjusted by altitude, where higher elevations ex-
perience lower temperatures and increased precipitation,
making it suitable for poultry and livestock farming.

Agriculture and livestock rearing are extensively practiced
by nearly all residents of this region. Poultry farming plays
a significant role in food security and rural livelihoods,
with local poultry accounting for approximately 35% of the
total national poultry population, including those raised
in commercial, traditional, and backyard farming systems

(FAO, 2019; Padhi, 2016).

MORPHOBIOMETRIC CHARACTERIZATION

Darta coLLecTioN: All measurements were conducted
over a dispersed time period, and the study adhered to the
general principles of research ethics and animal welfare.
Morphometric characterization of local chickens was
carried out on adult birds obtained from urban, semi-
urban, and rural farms, as well as from livestock markets
in the highlands of the Kurdistan Region of Irag. A total
of 419 adult indigenous chickens (190 roosters and 229
hens) were sampled to ensure a broad representation of

phenotypic diversity.

Morphometric measurements were collected using a dig-
ital scale (precision: 0.01 g), fine calipers (0.02 mm preci-
sion), and a measuring tape, following FAO (2012) phe-
notypic characterization guidelines (Yakubu ez a/., 2009;
Ajayi, 2010). Qualitative traits were assessed using direct
visual observations by trained evaluators to maintain con-

sistency (Dana ez a/.,2010).

MEASURED TRAITS: The study examined two main
categories of traits:

1. Morphological traits (Qualitative Data).Following

morphological traits were recorded:

*  Feather characteristics (type, coloration, and distribu-
tion)

*  Comb type and structure (single, double, crested, or
rose)

* Beard and earlobe dimensions and color

* Eye pigmentation

*  Beak shape and color

*  Leg features (shank color, polydactyly, spur presence)

+  Skin pigmentation and variations

1. Biometric characteristics (Quantitative Data). The fol-
lowing body measurements were recorded:

*  Body Length: Distance from the tip of the upper man-
dible to the tip of the tail (excluding feathers).

*  Chest Circumference: Measured just below the wings,
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at the level of the most prominent part of the sternum
(keel bone).

*  Wing Length: Distance from the humerus-spinal
junction to the tip of the wing (excluding feathers).

*  Beak Length: Distance from the tip of the upper man-
dible to the articulation of the lower mandibles.

*  Shank Length: Distance from the hock joint (tarsal
joint) to the base of the toes.

Each measurement was taken three times per individual,
and mean values were used for statistical analysis (Yakubu

et al., 2009; FAO, 2012).

STATISTICAL ANALYSIS

Descriptive statistics were used to evaluate means, stand-
ard deviations, and variations between sex and phenotypic
groups. Independent t-tests were applied to compare bi-
ometric traits between males and females. Chi-square tests
(%) were used to examine the distribution of qualitative
traits. Data were analyzed using SPSS version 24, with sta-
tistical significance set at p < 0.05 (Ajayi, 2010; Dana ez
al., 2010).

Table 1: Plumage color distribution in indigenous highland
chickens of northern Iraq.

Plumage  d/n) (6 Q) 200 9 (m) 9O
Color

Black 19 10.0 53 231 72 17.2
White 37 19.5 27 11.8 64 15.3
Golden 44 232 10 437 54 12.9
Red 40 21.0 1 0.44 41 9.78
Brown 2 1.05 34 14.8 36 8.60
Mahogany 7 3.68 27 11.8 34 8.11
Wild 0 0 26 113 26 6.20
Barred 8 421 12 524 20 4.77
Partridge 0 0 13 568 13 3.10
Ermine 8 421 8 349 16 3.81
Blue 8 421 4 1.75 12 2.86
Speckled 9 474 0 0 9 2.15
Yellow 3 158 3 131 6 1.43
Gray 0 0 4 1.75 4 0.95
Mille-fleur 1 053 3 131 4 0.95
Fawn 2 1.05 2 0.87 4 0.95
Chestnut 0 0 2 0.87 2 0.48
Silver 2 1.05 0 0 2 0.48
RESULT'S AND DISCUSSION

QUALITATIVE CHARACTERISTICS

PLumAGE coLoUR: The highland chickens of northern Iraq
(Highlands region) exhibited a highly diverse plumage
coloration (Table 1). The most predominant colors

observed were black (17.2%), which was more common
in females, and white (15.3%), which was more prevalent
in males. Other observed colors included golden, brown,
red, and mixed plumage, indicating a broad phenotypic
variation within the studied population.

This diversity in plumage coloration suggests a heteroge-
neous genetic background, which could be influenced by
natural selection, environmental adaptation, and historical
crossbreeding with exotic poultry breeds (Dana ez a/., 2010;
Msofte ez al., 2004; Ajafar et al., 2024b)

PLUMAGE COLOR DISTRIBUTION IN INDIGENOUS HIGHLAND
CHICKENS OF NORTHERN IRAQ: Table 1 presents the
distribution of plumage color in indigenous highland
chickens of Northern Iraq. The data revealed significant
color diversity, with the most common colors being black
(17.2%) and white (15.3%). Black plumage was more
frequent among females (23.1%) compared to males
(10.0%), whereas white plumage is more prevalent among
males (19.5%) than females (11.8%). This color variation
may be influenced by natural selection, environmental
adaptation, and genetic diversity due to possible
crossbreeding with exotic poultry breeds.

Other plumage colors observed include red, brown, mahog-
any, wild, barred, partridge, ermine, blue, speckled, yellow,
gray, mille-fleur, fawn, chestnut, and silver, with frequen-
cies ranging from 9.78% to 0.48%. The observed diversity
suggests a heterogeneous genetic background influenced
by selective pressures and environmental adaptation.

TYPE AND DISTRIBUTION OF PLUMAGE IN INDIGENOUS
HIGHLAND CHICKENS OF NORTHERN IRAQ; Table 2 presented
the type and distribution of plumage in indigenous highland
chickens of Northern Iraq. The results indicate that there
were two main plumage types: smooth and superficially
silky. Smooth plumage was predominant, accounting
for 69.9% of the population, and was significantly more
common in females (96.9%). In contrast, the superficially
silky type represented 30.1% of the population and was

more prevalent in males.

Regarding feather distribution, normal plumage was the
most common trait (64.2%). Crested plumage was present
in 10.7% of individuals, while 22.4% exhibited feathered
tarsus and metatarsus. Only 1.90% of the population had a
naked neck. Combinations such as crested + feathered tarsus
and crested + naked neck were rare, each constituting only
0.24% of the total population. Additionally, 50.5% of chick-
ens had feathered cheeks, and 15.7% possess a bushy tail.

TYPE AND COLORATION OF THE COMB IN INDIGENOUS
HIGHLAND CHICKENS OF NORTHERN IRAQ; Table 3 presented
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chickens of Northern Iraq. The results indicate that the
simple comb was the most prevalent type, accounting
for 81.1% of the population. Other forms, such as the
rose (smooth and spiky) and triple combs, were found in
smaller proportions. Regarding coloration, the majority of
combs were red (87.8%), with some individuals displaying

pink (7.64%) or black-pigmented (4.53%) combs.

'The results indicate that the comb coloration largely fol-
lows the same distribution as the wattles, with approxi-
mately similar proportions of red (87.8%), pink (7.64%),
and black-pigmented (4.53%) combs. These findings sug-

gest a strong genetic basis for comb and wattle coloration.

Table 2: Type and distribution of plumage in indigenous
highland chickens of northern Iraq.

Characteristic J(n) 3(%) 2(n) 2 (%) 32 (n) 32(%)
Plumage Type

Smooth 71 374 222 969 293 69.9
Silky 119 62.6 7 3.06 126 30.1
Total 190 229 419
Plumage Distribution

Normal 129 679 140 61.1 269 64.2
Naked Neck 7 3.68 1 0.44 8 1.90
Feathered Tarsus 48 253 46  20.1 94 22.4
Crested 2.63 40 17.5 45 10.7
Naked Neck + 053 0 0 1 0.24
Feathered Tarsus

Crested + Feath- 0 0 1 044 1 0.24
ered Tarsus

Naked Neck + 0 0 1 044 1 0.24
Crested

Feathered Earlobe 0 0 6 2,62 6 1.43
Feathered Cheeks 52  27.4 168 73.4 220 50.5
Bushy Tail 48 253 18 7.86 66 15.7

SHAPE AND COLORATION OF WATTLES AND EARLOBES IN
INDIGENOUS HIGHLAND CHICKENS OF NORTHERN IRAQ:
Table 4 presents the shape and coloration of wattles and
earlobes in indigenous highland chickens of Northern Iraq.
'The results indicate that wattles predominantly match the
coloration of the comb, with red being the most frequent
(87.1%), followed by pink (9.31%) and black-pigmented
(3.58%). Regarding earlobe shape, the oval form was
the most common, observed in 82.6% of individuals,
particularly in males (97.4%). Earlobe coloration varies,
with red (40.3%) and white (35.6%) being the most
prevalent. However, red was dominant in males (66.8%),
while white was more common in females (48.9%).

A total of 82.6% of earlobes exhibited an oval shape, par-
ticularly among males (97.4%). Red and white earlobes
were the most common, accounting for 40.3% and 35.6%

of the population, respectively. However, red was signif-
icantly more prevalent in males (66.8%), while white
was more frequent in females (48.9%). Other variations
include white-centered (13.4%), pink (5.25%), yellow
(3.10%), and black-pigmented earlobes (2.39%). These
findings highlight the diversity in external traits among
indigenous chickens, which may have genetic and adaptive
significance.

Table 3: Type and coloration of the comb in indigenous
highland chickens of northern Iraq.

Comb Type and Col- &' (n) &' (%) 2(n) 2 (%) 32 349

oration (n) (%)

Comb Type

Simple 146 76.8 194 84.7 340 81.1
Double 2 1.05 1 0.44 3 0.71
Triple 14 737 0 0 14 3.34
Smooth Rose 2 1.05 15 6.55 17 4.06
Spiky Rose 26 137 19 830 45 107
Total 190 229 419

Comb Coloration

Red 187 98.4 181 79.0 368 87.8
Pink 2 1.05 30 13.1 32 7.64
Black Pigmented 1 0.53 18 786 19 4.53
Total 190 229 419

Table 4: shape and coloration of wattles and earlobes in
indigenous highland chickens of northern Iraq.

Characteristics  J (n) & (%) 2 (n) 2 (%) I2(n) I2 (%)
Wattle Color

Red 188 98.9 177 773 365 87.1
Pink 1 053 38 16.6 39 9.31
Black Pigmented 1 0.53 14 6.1 15 3.58
Total 190 229 419

Earlobe Shape

Round 5 2.63 68 29.7 73 17.4
Oval 185 974 161 70.3 346 82.6
Total 190 229 419

Earlobe Color

Red 127 66.8 42 18.3 169 40.3
White 37 19.5 112 48.9 149 35.6
White-Centered 22 11.6 34 14.8 56 13.4
Pink 1 0.53 21 9.17 22 5.25
Yellow 2 1.05 11 4.80 13 3.10
Black Pigmented 1 0.53 9 393 10 2.39
Total 190 229 419

BEAK SHAPE AND COLORATION IN INDIGENOUS HIGHLAND
CHICKENS OF NORTHERN IRAQ: Table 5 presents the
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chickens of Northern Iraq. The results indicate that the
beak shape was either curved (66.1%), predominantly in
males (88.4%), or straight (33.9%), with females being
the majority (52.4%). Beak coloration varies from green
(0.48%) to horn (48.7%), with other shades such as white
(8.83%), yellow (17.2%), and black (24.8%).

Table 5: Beak characteristics in indigenous highland

chickens of northern Iraq.

Beak Character- < (n) (%)  (n) 2 (%) 4% () 2%)
istics

Beak Color

Horn 90 474 114 49.8 204 487
Black 41 21,6 63 275 104 2438
Yellow 47 247 25 109 72 17.2
White 12 631 25 109 37 8.83
Green 0 0 2 0.87 2 0.48
Total 190 229 419

Beak Shape

Curved 168 88.4 109 47.6 277  66.1
Straight 22 11.6 120 52.4 142 339
Total 190 229 419

The results highlight that curved beaks were more com-
mon in males (88.4%), whereas straight beaks were more
frequent in females (52.4%). The most prevalent beak
color was horn (48.7%), followed by black (24.8%), yellow
(17.2%), white (8.83%), and green (0.48%). These varia-
tions may be linked to genetic factors and adaptive traits
related to environmental conditions.

KEEL BONE DEVELOPMENT IN INDIGENOUS HIGHLAND
CHICKENS OF NORTHERN IrAQ: Table 6 presents the keel
bone development in indigenous highland chickens of
Northern Iraq. The results indicate variation in keel bone
development both between and within sexes. A greater
proportion of females (36.2%) exhibit a poorly developed
keel bone compared to males (18.94%), whereas males
show a higher frequency of well-developed keel bones. This
suggests that selection based on keel bone development
could be twice as effective in males compared to females.

Table 6: Keel bone development in indigenous highland
chickens of northern Iraq.

Keel Bone De- &' (n) &'(%) ?(n) ? (%) I2(n) 39 (%)

velopment

Poor 36 18.94 83 36.2 119 28.4
Moderate 116 61.05 118 51.5 234 55.8
> Average 38 20.0 28 12.2 66 15.7
Total 190 229 419

'The variation in keel bone development indicates potential

for selective breeding. The higher frequency of well-devel-

oped keel bones in males suggests that selection based on
this trait would be more effective in males compared to
temales. Further genetic and nutritional studies could help
optimize keel bone growth for improved poultry produc-

tivity.

SKIN AND LEG COLORATION IN INDIGENOUS HIGHLAND
CHICKENS OF NORTHERN IRAQ: Table 7 presents the
coloration of the skin and legs in indigenous highland
chickens of Northern Iraq. The results indicate that skin
color varies among white (39.4%), pink (21.9%), yellow
(37.9%), and black-pigmented (0.71%). Similar color
distributions were observed in the legs, with white (39.6%),
pink (2.15%), yellow (39.1%), and black-pigmented
(6.20%) being the dominant colors. Additionally, some
chickens exhibited green (12.4%) and steel blue (0.48%)

leg coloration.

Table 7: Skin and leg coloration in indigenous highland

chickens of northern Iraq.

Characteristics & (n) & (%) Q(n) 2(%) I (n) 32 (%)
Skin Color

White 74 389 91 39.74 165 39.4
Pink 36 18.9 56 24.45 92 21.9
Yellow 78 41.0 81 3537 159 379
Black Pigmented 2 1.05 1 043 3 0.71
Total 190 229 419

Leg Color

Green 473 43 18.78 52 12.4
Black 6 3.16 20 873 26 6.20
Yellow 93 489 71 310 164 39.1
Pink 5 2.63 4 1.75 9 2.15
Steel Blue 0 0 2 087 2 0.48
White 77 40.53 89 38.8 166 39.6
Total 190 229 419

'The variations in skin and leg coloration suggest significant
genetic diversity within the indigenous chicken popula-
tion. White and yellow were the most prevalent colors ob-
served, while black-pigmented, green, and steel blue colors
were found in lower proportions. Further research on the
genetic and environmental factors influencing skin and leg
pigmentation may provide insights into selective breeding
strategies.

EYE AND FACE COLORATION IN INDIGENOUS HIGHLAND
CHICKENS OF NORTHERN IRAQ: Table 8 presents the
coloration of the eyes and face in indigenous highland
chickens of Northern Iraq. The results indicate that the
predominant eye color was orange (58.2%), followed by
yellow (30.8%). Other less frequent colors include red
(6.52%), black-pigmented (3.58%), and white (0.48%).
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Regarding face coloration, red was the most common
(75.9%), particularly among males (96.8%), while pink
(19.0%) and black-pigmented (5.01%) faces were also
observed.

Table 8: Eye and face coloration in indigenous highland
chickens of northern Iraq.

Characteristics & (n) & (%) 2 (n) 2(%) 32n) 32 (%)
Eye Color

Orange 123 64.7 121 52.8 244 582
Yellow 50 263 79 345 129 30.8
Black Pigmented 5 226 10 437 15 3.58
Red 10 526 19 830 29 6.52
White 2 1.05 0 0 2 0.48
Total 190 229 419

Face Color

Red 184 96.8 134 58.5 318 759
Pink 5 2.63 75 32.7 80 19.0
Black Pigmented 1 053 20 8.73 21 5.01
Total 190 229 419

Table 9: Live weight (g) and body measurements (mm)
by sex and coeficient of variation in indigenous highland
chickens of northern Iraq.

Characteris- & Q 39 Coefficient Signifi-
tics (n=190) (n=229) (n=419) of Varia- cance (p
tion (%) < 0.01)
Live Weight 1676+ 1278+ 1458+ 23.5 Signifi-
(Pds) 319b 242a 342 cant
Tarsus 78.0t 63.6x 702+ 13.8 Signifi-
Length (LT) 7.16b 6.11a 9.74 cant
Shank Devel- 30.1+ 245+ 27.0+ 19.3 Signifi-
opment (DP) 4.81b 4.10a 5.23 cant
Wing Length 159+ 144+ 151+ 10.8 Signifi-
(LA) 17.4b 12.15a 16.3 cant
Tarsus Diam- 15.5+ 12.7+ 139+ 16.0 Signifi-
eter (DT) 1.82b 1.67a 2.23 cant
Thoracic Pe- 409+ 376z 391+  7.37 Signifi-
rimeter (PT) 26.9b 21.1a 28.8 cant
Body Length 415+ 365+ 388+  9.23 Signifi-
(LC) 25.4b 26.4a 35.8 cant
Comb Height 31.9+ 122+ 21.1+ 814 Signifi-
(HCr) 13.0b 15.5a 17.1 cant
Beak Length 34.8+ 31.7+ 33.1+ 9.70 Signifi-
(LBe) 3.10b 2.61a 3.21 cant
Comb 68.6+ 322+ 487+ 48.1 Signifi-
Length (LCr) 17.8b 11.7a 23.4 cant
Wattle 33.7+ 8.48+ 199+ 77.0 Signifi-
Length (LBa) 11.8b 5.13a 153 cant
Spur Length 11.0+ 5.06x 9.79+ 64.2 Signifi-
(LE) 6.34b 2.91a 6.29 cant

The results suggest that eye coloration was primarily or-
ange and yellow, with minor occurrences of red, black-pig-
mented, and white eyes. Face coloration was predominantly
red, especially in males, whereas pink and black-pigment-
ed faces were more frequent in females. These variations
could be associated with genetic factors and environmental
adaptations.

LIVE WEIGHT AND BODY MEASUREMENTS BY SEX IN
INDIGENOUS HIGHLAND CHICKENS OF NORTHERN IRAQ:
Table 9 summarizes the live weight and body measurements
of roosters and hens in indigenous highland chickens of
Northern Iraq. The average live weight of this population
was 1458 + 342 g, with a coefficient of variation of 23.5%.
Live weight ranges from 975 to 2900 g in males and from
825 to 2350 g in adult females. On average, males were
31.10% heavier than females. Additionally, all other body
measurements were significantly higher (p < 0.01) in males
compared to females.

'The analysis indicates that all body measurements, includ-
ing live weight, tarsus length, wing length, and comb di-
mensions, were significantly greater in males compared to
females (p < 0.01). The variation in these traits suggests
that selection for larger body size could be more effective
in males, offering potential for breed improvement and in-
creased productivity.

B Females

40 B Males

---- Sub-Population 1 Limit
--—- Sub-Population 2 Start

Frequency

-

2200 2400

a00 1000

1200 1400 1600 1800

Live Weight (g)

2000

Figure 1: Distribution of weight in the indigenous chicken
population.

WEIGHT DISTRIBUTION IN THE INDIGENOUS CHICKEN
POPULATION OF NORTHERN IRAQ: Figure 1 illustrates the
weight distribution in the indigenous chicken population
of Northern Iraq. The distribution exhibits significant
variability in both males and females. More than 40%
of females have a weight between 1200 and 1350 g.
Additionally, two distinct sub-populations emerge: one
with weights below 1950 g and another consisting of
chickens weighing between 2200 and 2400 g.
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'The observed weight distribution suggests significant phe-
notypic diversity within the population. This variation may
result from genetic differences, environmental influences,
or selective breeding pressures. Further analysis may pro-
vide insights into optimizing growth performance in in-
digenous chicken breeds.

WEIGHT DISTRIBUTION IN THE ROOSTER POPULATION OF
NORTHERN IRAQ: Figure 2 illustrates the weight distribution
in the rooster population of Northern Iraq. Approximately
30% of the individuals have a weight between 1500 and
1600 g. Additionally, three distinct sub-populations can be
identified: 1) Roosters with weights < 2300 g, which follow
a normal distribution, 2) Roosters weighing between 2400
and 2700 g, and 3) Roosters with weights exceeding 2800

.

25 ! 1
' Males

[ Sub-Population 1 Limit
-- Sub-Population 2 S5tart
-- Sub-Fopulation 2 Limit
== Sub-Population 3 Start

20

Frequency
i
LA

=
[=]

H 1
1400 1600 1800 2000 2200 2800

Live Weight (g)

2400 2600

Figure 2: Distribution of weight in the rooster population.

The presence of these sub-populations suggests potential
genetic and environmental influences on growth patterns.
Further studies could help identify the factors contributing
to these weight variations and optimize breeding strategies
for improved productivity.

VARIATION IN BODY MEASUREMENTS BY MORPHOLOGICAL
TYPE IN INDIGENOUS HIGHLAND CHICKENS OF NORTHERN
IrAQ: Table 10 presents the biometric characteristics of the
indigenous highland chickens of Northern Iraq according
to their morphological type. Significant differences (p
< 0.01) were observed among the different types for all
traits, except for wing length, which showed no significant
variation.

It was also observed that, similar to weight, all other quan-
tified traits are highest in the feathered tarsus type and
significantly lower (p < 0.01) in the crested type. This var-
iation suggests that morphological differences play a key
role in the overall body structure and growth potential of
indigenous chickens.

Table 10: Weight (kg) and body measurements (mm)
by phenotypic type in indigenous highland chickens of
northern Iraq.

Characteris- Normal Feathered Crested Naked Mean
tics Tarsus Neck

Live Weight 1.45+  1.55= 128+ 1.47+ 146
(Pds) 0.35ab  0.33b 0.25a 0.21ab =0.34
Shank Devel- 26.9+ 28.7+ 247+  26.6+ 27.0
opment (DP) 5.19ab 5.20b 4742 4.96ab +5.24
Tarsus Length 699+ 724+ 655+ 773+ 701
(LT) 95.3ab 101bc 91.1a 73.4c +97.8
Tarsus Diame- 13.8¢  14.7+ 129+ 151+ 139
ter (DT) 2.26ab 2.16bc 1.86a 1.83c +2.25
Body Length 386+  401% 368+ 388+ 388
(LC) 35.3ab 34.8b 32.8a 16.9ab +35.8
Wing Length 150= 156+ 147+ 148+ 151
(LA) 16.6a 16.4a 13.6a 4.10a +16.4
Thoracic Pe- 390+ 403+ 375+ 395+ 391
rimeter (PT) 29.5ab 26.9b 21.5a 15.6b £29.0

In contrast to naked neck morphological types, crested and
teathered shank types are well represented. According to
rural farmers, these types are often preferred for their su-
perior reproductive and growth performances, respectively,
although the crested phenotype is sometimes considered a
superstition by certain local communities. However, these
performance claims have not yet been scientifically validat-

ed (Liu, 2006; Al-saeedi ez al., 2024).

As in the majority of studies conducted across the trop-
ics, the single comb is the most frequent, followed by rose
combs. It should be noted that rose combs are more rep-
resented in our study area compared to other regions. Sev-
eral studies associate the rose comb with reduced fertility,
mainly in homozygous males (RR), due to decreased sperm
viability compared to other phenotypes (Dana et al., 2010).
Chickens with rose combs have a prevalence of 14.79% in
our population.

Consistent with other studies, the most common skin
colors are white, yellow, and pink. Similarly, leg colors in-
clude black and steel blue. The high occurrence of yellow
coloration in the legs and skin may indicate the degree of
introgression of exotic genes into the local chicken popu-

lation (Lawal, 2020).

CONCLUSIONS AND
RECOMMENDATIONS

In the studied population of indigenous chickens, dark-
er plumage colors were predominant, particularly in rural
areas. The population exhibited a low frequency of genes
associated with adaptation to high-temperature environ-
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ments, such as the Na (naked neck) and F (frizzled) alleles.
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Conversely, a relatively high frequency of rose combs may
suggest a potential association with reduced male fertil-
ity. Sexual dimorphism was evident in breastbone devel-
opment and in all other quantitative traits assessed, con-
sistently favoring males. The values of these quantitative
traits varied across different phenotypic types, including
normal, feathered shank, crested, and naked neck chickens.
'The observed high level of genetic diversity could serve as
a valuable foundation for developing more resilient and
productive strains through selective breeding and cross-
breeding. Concurrent improvements in husbandry prac-
tices could significantly enhance the productivity of local
chickens, particularly within traditional production sys-
tems, making them a cost-effective and sustainable source
of high-quality protein. However, the limited information
on the degree of similarity among the various phenotypes
presents a challenge for effective selection and conserva-
tion strategies.
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