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Abstract—The present study was directed to characterize the
native breeds of chicken populations in Ampara District, Sri Lanka.
A total of 277 chickens were sampled randomly in five veteri-
nary ranges. The morphological characteristics such as features
of plumage, comb, shank, eye, and earlobe, were observed, while
number of morphometric measurements were also documented.
One-way ANOVA was performed to test the significant difference
between linear measurements and body weight among groups. Six
well-defined phenotypic classes could be observed in the study area
such as common village (CVC), naked neck (NNC), long-legged
(LLC), frizzle feathered (FFC), crested (CRC), and booted bantam
(BBC). The result of morphological characterization revealed many
variations in plumage color and patterns. The dominant plumage
color was black. Single and rose comb types were primarily found
in the chicken population. A red color comb was a unique feature
in all types of chicken. The presence of red color earlobes was the
prominent feature of all village chickens. The regression analysis
results revealed that body weight has significant relationships with
all linear body measurements while BC and SL were the finest pre-
dictors of live weight. These findings could be useful as characterize
local chicken in Ampara, Sri Lanka.

Keywords—Gallus gallus, Morphological characterization, Na-
tive chicken, Qualitative traits, Quantitative traits

I. INTRODUCTION

Rural populations hold most indigenous chicken breeds in
tropical and sub-tropical nations (Ajayi, 2010). Due to a lack
of information, village chickens are generally classified as
non-descriptive types worldwide (FAO, 2012). The domestic
chicken (Gallus gallus domesticus) is inherited from South
East Asian Red Jungle Fowl ((Gallus gallus). The Ceylon
Jungle Fowl ((Gallus lafayetti) is a unique endemic species to
Sri Lanka (Lawal et al., 2020; Silva et al., 2016). According
to Silva et al. (2008), Sri Lankan native chickens are the most
diverse and unique group of birds with strong genetic ties to
Red Jungle Fowl and Grey Jungle Fowl, while Ceylon Jungle
Fowl has no genetic ties to the country’s native chickens.
Tolerance to high temperatures, resistance to diseases and

meat flavor, hard eggshells, high fertility and hatchability,
high dressing percentage, specific hardiness, ability to adapt
to a harsh environment, ability to live on little or no feed,
medications, and shelter is known as some desirable traits of
native chickens (Pampori, Iqbal, 2007; Ajayi, 2010; Apuno
et al., 2011).

The indigenous chicken sector has aided in poverty reduc-
tion, food safety and security, and economic empowerment
for vulnerable communities, including children and women
(Mengesha, Tsega, 2011; Cabarles et al., 2012). In Sri
Lanka, approximately 43% of country chicken products are
used at home, and backyard chickens provide non-monetary
or nonmeasurable advantages such as backyard manure pro-
duction, weeds and pests control, waste matter recycling, and
genetic resource conservation (Wijayesena et al., 2014).

Several village chicken types have been described based
on quantitative and qualitative characteristics, and they have
not been phenotypically characterized (Silva et al., 2008).
According to FAO (2012) guidelines, standard qualitative and
quantitative features are defined for the characterization of
chicken types. Quantitative traits are criteria that have a direct
connection to production, such as body part dimensions and
live weight, while qualitative traits are breed/type character-
istics and indirect measures of production and physiologi-
cal conditions. The most popular indigenous chicken types
available in Sri Lanka are the common village chicken with
different plumage colors such as red, black, brown, white
or multicolor, naked neck, long-legged, crown chicken, and
frizzled feathers (Silva et al., 2016).

Many village chicken types are becoming extinct and iden-
tified as vulnerable birds, leaving us with only the most rudi-
mentary understanding of their traits and possible advantages.
In such situations, phenotypic characterization of available
village chicken types are essential for the proper management
of these valuable genetic resources (Bekele et al., 2021). The
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first stage of indigenous chicken characterization entails iden-
tifying populations using morphological descriptors, which
can also provide information on breed selection procedures
(Ajayi et al., 2012). Liyanage et al. (2015) investigated
the identification, characterization, and description of the
phenotypic variation of village chicken populations found in
North Central and North-Western provinces in Sri Lanka. No
previous studies for the identification and characterization of
local populations of village chicken types have been carried
out in the Ampara district, and no morphological traits of
village chickens have been recorded. As the importance of
the above context, the objectives of the present study were
to identify, systematically characterization, and description
the phenotypic variations, quantitative and qualitative traits
of village chicken types found in Ampara district (Eastern
Province), Sri Lanka, following standard FAO guidelines.

II. METHODOLOGY

A. Description of the study area

The present study was conducted in the Ampara district
of Sri Lanka, located in the southeast part of Sri Lanka in
the eastern province. The site is located 37 m above mean
sea level. The selected region receives an annual average
rainfall and an average temperature of 1813 mm and 30°C,
respectively.

Figure 1: Map of the study area, Ampara District (Nintavur, Akkaraipattu, Karaitivu,
Kalmunai and Sammanthurai)

B. Sampling techniques and data collection procedures

Five veterinary ranges (Nintavur, Akkaraipattu, Karaitivu,
Kalmunai, and Sammanthurai) were selected in the Ampara
district. Birds were selected for the study were scavenging
countryside chickens kept by the farmers in the selected
study area. Twenty farm families who kept village chicken
were randomly selected in each veterinary range, and their
birds were studied. Thus, the final samples were comprised
of five veterinary ranges and 100 respondents. A pre-tested
structured questionnaire was used for the data collection.
Primary data were collected from village chicken farmers by

face-to-face interview and field observation. Secondary data
were collected from the Department of Animal Production
and Health (DAPH) of each veterinary region regarding
farmers’ details.

C. Morphological characterization of indigenous poultry

The FAO (2012) recommended standard breed descriptor
list for poultry was followed in selecting qualitative and
quantitative traits. Data for qualitative variables like plumage
color (PC), shank and foot color (SFC), feather color pattern
(FCP), eye color (EC), skin color (SC), ear-lobe color (ELC),
comb color (CC), and comb-type (CT) were recorded by
visual observation of the chicken.

Quantitative traits like body weight, body circumference
(BC), wing length (WL), shank length (SL), keel length
(KL), back length (BL), breast width (BW), and pelvis width
(PW) were measured using a measuring tape. Bodyweight
was measured using a spring hanging balance having 50 kg
capacity.

D. Data Analysis

All the collected data were subjected to analysis by using
the statistical package SPSS, version 25. All the collected
qualitative data were analyzed using descriptive statistics,
frequencies, and percentages. A one-way analysis of variance
(ANOVA) was performed for the analysis of all collected
quantitative data. Regression analysis and Correlation anal-
yses also were performed to test the correlation between
variables.

III. RESULTS AND DISCUSSION

A. Qualitative traits of Indigenous Chicken

Qualitative traits such as feather color/plumage color,
color patterns of the feather, types of comb, comb color,
ear lobe color, eye color, the skin color of the local breeds
of the chicken population in the selected study area are
presented in Table 1.

1) Plumage colour descriptions of local chicken breeds: As
stated in Table 1, approximately nine plumage color patterns
were observed in the local chicken population in Ampara
District. The plumage colors influence the market demand
and supply chains of local breeds, and it plays a vital role
in breeding practices in developing countries (Assefa and
Melesse, 2018).

The presence of black plumage color (22.4%) primarily
common among the studied village chicken populations
followed by the mixed plumage colors of brown and white
(18.4%), brown with lack (16.3%) Many other variations
of brown (10.2%), golden mix (8.2%), gray/Ash (6.1%),
multi-colored (4.1%), and black with white (2.0%) were also
observed. Silva et al. (2016) made a similar observation.

Gray/ash color plumage was mainly observed in the naked
neck (20.5%) chicken type. The brown color plumage was
present in 18.2%, and the black plumage was 15.9%. Black
with white and brown with black was the same in 11.4%.
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Silva et al. (2016) reported that mainly Black, Brown with
Black, and multi-colored plumage were primarily present in
Naked Neck, which agrees with the current finding. Multi-
colored plumage is predominant (31.8%) in long-legged
chicken, followed by brown color (22.7%), Brown with
White (18.2%), and Gray/Ash (13.6%). The finding of Silva
et al. (2016) indicated that the frequent plumage colors
of Long-Legged chicken were multi-colored, Golden, and
Brown with Black. Frizzle Feathered and Crested Chicken
plumage color mainly were the same in all variations. White
color was mainly in Booted Bantam Chicken (60.0%).

2) Plumage colour pattern of native chicken breeds: As
stated in Table 1, around three feather colour patterns were
observed among the local chicken population in the study
area. Laced feather pattern was more frequent in common
village chicken (44.9%) while the barred pattern was
frequent in naked neck (45.5%). Laced and mottled feather
patterns were equal in Booted Bantam Chicken (40.0%).
The overall barred feather pattern was mostly observed in
indigenous chicken.

3) Comb type and comb colour descriptions of indigenous
chickens: Four types of comb types and five types of comb
colors were observed in the chicken population (Table 1).
Single is the typical comb-type across all the groups, which
often carried rose and walnut comb types. Pea combs were
absent in LLC, FFC, CRC, and BBC. The findings on single
comb distribution patterns were very similar to the statements
of Liyanage et al. (2015) in Sri Lanka and Egahi et al. (2010)
of Nigerian Local Chicken. However, this current finding
differed from Fathi et al. (2017), the V-shaped comb-type
was found in the 8% of NNC, and 20% of FFC possesses
V-shaped comb-type in Saudi local chicken.

Furthermore, the carnation comb style is more common
in the FFC than in other breeds. Double comb-type was
observed in nearly one-third of NNC bird populations.
Red is the typical comb color across all the groups, which
commonly carried pink and white with red comb colors.
White with red was absent in BBC.

4) Ear lobe, shank and foot colour of local chicken breeds:
As exhibited in Table 1, four types of ear lobe color and five
types of shank and foot color were observed in the studied
chicken population. The overall red color was the majority in
all types of chicken population and mainly in NNC and CVC.
White with red was also present in all types of chickens.
Yellow with red was present only NNC, FFC, and CRC. The
red color was the most frequently observed ear lobe color,
which supports Assefa Melesse (2018) statements in South-
Western Ethiopia and Egahi et al. (2010) in Nigerian Local
Chicken.

The proportion of black shank and foot was dominant in
all chicken populations. Chicken with Black shank and foot
were highest in CVC (41.3%), followed by NNC (36.9%)
and LLC and CRC (8.6%). White color shank and foot were

present mainly in NNC (35.5%), followed by CVC (33.3%)
and LLC (15.5%). Fathi et al. (2017) reported that Saudi
local chickens had the highest in black and white shank
colors, consistent with the current finding.

5) Eye colour and Skin colour descriptions of indigenous
chickens: Of the sampled chicken population, 12.22%,
11.48%, 10.47%, and 10% respectively showed yellow with
black, orange with black, black, and brown with black eye
colour (Table 1). The percentage of Brown with Black is
29.5% in NNC. Yellow with Black, Orange with Black, and
Black colours were also present in the chicken population.
These findings support the observations of Silva et al., (2017)
who stated that Brown with Black is the most common eye
colour in Sri Lankan indigenous chickens.

The color variation of the skin of Indigenous chicken
is shown in Table 1. White and pink were the possible
skin color of the chicken population. The predominant skin
color was white (73.5%), followed by pink (14.3%) and then
yellow (12.2%). The white, yellow, and pink colors were
equally present in FFC. Similar findings from Silva et al.,
(2016) reported that White skin color was predominant in
Indigenous and Native Fowls of Sri Lanka.

Skin color is determined by either presence or absence
of melanin pigments in the dermis and epidermis of the
upper and lower layers of the skin. Recently consumers from
developed countries mostly prefer yellow skin coloration, and
carotenoid color pigments are associated with the epidermis,
which is received through dietary sources (Duguma, 2006).

B. Quantitative traits of Indigenous Chicken

1) Morphometric measurement variations: The body weight
was highly significant at P<0.01 for BC, BL, BW, KL, SL,
and WL. The relation between body weight and BC, KL,
and SL were good (BC-62.9%, KL-64.1%, SL- 62.5%). The
relation of BL, BW, and WL with body weight was slight
(BL-39.3%, BW-21.1%, WL-30.5%). There is no significant
difference between body weight and PW(P>0.05). There is
a significant difference between BC and BL (P<0.05) and a
highly significant difference between BW, KL, SL, and WL
(P<0.01).

BC was non-significant with PW (P>0.05). There is a
negative relation between BC and BL (13.9%). The relation
of BC with BW and WL was good (BW-64%, WL-62.2%),
and KL and SL were moderate (KL-55.7%, SL-47.5%). The
BL was a highly significant difference (P<0.01) for BW, KL,
SL, and WL. There is a negative relation of BL with BW,
PW, and WL. BL was no significant with PW (P>0.05). The
relation of BL with KL and SL was moderate (KL- 34.3%,
SL- 33.3%). The BW was showed a significant difference at
P<0.05 for KL, WL, and SL. BW was no significant with PW.
There is a good relationship between BW and WL (64.7%)
and moderate with KL and SL (KL- 32.3%, SL- 13.4%). KL
was showed a highly significant difference at P<0.01 for PW,
SL, and WL. KL with PW was a negative relationship, and
SL and WL were moderate (SL-55.2%, WL- 34.7%). PW
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Table I: Qualitative traits of village chicken types in the study area.

CVC=Common Village Chicken, NNC=Naked Neck Chicken, LLC=Long Legged Chicken, FFC=Frizzle Feathered Chicken, CRC=Crested Chicken,
BBC=Booted Bantam Chicken
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Table II: Correlations between body weight and linear body measurements.

Ns = Non-significant (P>0.05); * Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-tailed); BC=Body
Circumference; BL= Back Length; BW = Breast Width; KL= Keel Length; PW = Pelvis Width; SL= Shank Length.

Table III: Mean values (standard error in parentheses) of morphological characters of the chicken types.

n, number of animals analysed. BDW = body weight BC= body circumference; BL= back length; BW = breast width; KL= keel length; PW = pelvis width;
SL= shank length.

was no significant difference with other linear measurements
(P>0.05). The SL was highly significant with WL (P<0.01)
and moderate relation (21.3%).

The high degree of correlation between body weight
and body measurements was supported by Assefa Melesse
(2018) where they stated a higher level of correlation between
body weight and other linear body measurements. They
observed a perfect correlation with chest circumference and
wingspan, while Ige et al., (2012) found bodyweight of

chicken in Nigeria highly correlated with shank length and
shank width. Table 3 shows the results of the morphological
measurements for all sampled birds. The F-ratio and their
significance revealed, a statistically significant difference
between means of the six types except BDW and PW for
eight morphometric measurements (p<0.05). The variable
that presents the highest variable is wing length (F=6.962).
The lower variable is body wight (F=0.782). According to
the Table 4, the MBW significantly effected by BC, BL, SL
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Table IV: Regression Coefficient of quantitative parameters.

BC: body circumference, BL: back length, BW: breast width, KL: keel length, PW: pelvis width, SL: shank length.

and KL. Except BW, other parameters positively influenced
on MBW.

IV. CONCLUSION

This analysis reveals a wide range of morphological char-
acters between the rural chicken phenotypes. The finding
of this present study shows that laced, barred, and mottled
plumage patterns, black shank, and shank colors, red comb,
red ear lobes were the phenotypic characteristics that are
most prevalent in Ampara, Sri Lanka. The most prevalent
plumage color in all types of chickens was black. The red
color comb was predominant and followed by white with
red and pink. White skin color was most frequent in Ampara
District village chicken. Poultry breeders, researchers, and
poultry farmers can use the knowledge about phenotypic
variables as selection criteria. Therefore this study provides
a basis for genetic improvements of the genetic resources of
indigenous chicken types in Ampara.
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