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Comparative study on the performance and phenotypic characteristics 
of indigenous chickens in Purwokerto and Dili

Introduction

Chicken plays a crucial role as one of Indonesia’s local genetic re-
source assets (Edi, 2020; Sumantri et al., 2020; Firdaus et al., 2023). Its 
presence includes both native Indonesian strains and introduced strains 
that have successfully adapted and reproduced for several generations in 
the country. One of the main advantages of local chickens is their ease of 
care and higher resistance to disease compared to foreign chicken breeds 
(Bakrie et al., 2021). Most local chickens in Indonesia are raised exten-
sively using traditional systems (Henuk and Bakti, 2018), allowing them 
to roam freely in search of food and rest in the environment surrounding 
human settlements. This condition indirectly builds natural resistance in 
local chickens. More than just meeting economic needs, local chickens 
are also an important source of animal protein that significantly contrib-
utes to food and nutritional security for the Indonesian people (Alders et 
al., 2018).

Historically, Indonesian domestic chickens have several possible an-
cestral origins, as revealed by experts. This opinion encompasses two 
main scenarios: first, that all domestic chicken breeds are descended 
from two or more existing wild jungle fowl species (Kanginakudru et al., 
2008; Lawal et al., 2020). Second, there is a possibility that Mediterranean 
chicken breeds, such as the White Leghorn, originated from the red jun-
gle fowl (Moiseyeva et al., 2003; Ceccobelli, 2013), while Asian chicken 
breeds, such as Cochin, Brahma, and Langshan, may have other ancestors 
that are now extinct (Heinrichs, 2019; Kanakachari et al., 2022). Thus, the 
polyphyletic theory suggests that chicken domestication occurred more 
than once and involved more than one evolutionary lineage. The sec-
ond scenario can be explained by differences in the morphophysiological 
and temperamental characteristics between extant junglefowl and Asian 
breeds (Eda, 2021). In addition to the potential contribution of certain 
extinct ancestors to the emergence of Asian chicken breeds, the poly-
phyletic origin of domestic chickens is suggested by phenotypic traits 

that may have evolved from various types of wild junglefowl. Additionally, 
hybrids between wild junglefowl and domestic chickens have, in some 
cases, been proven fertile (Desta, 2019).

Generally, local chickens in Indonesia are the result of domesticating 
the red junglefowl (Gallus gallus) (Setianto et al., 2017; Setianto, 2021), 
which have been raised by their ancestors from generation to genera-
tion and spread to almost all islands in Indonesia, now more commonly 
known by the Latin name Gallus domesticus. Local chickens are classified 
into several types, which are influenced by genetics and the environment 
in each region. The diversity of genetic characteristics in local chickens 
can manifest in phenotypic traits such as feather color, skin, beak, meat, 
comb shape, plumage, production performance, growth, and reproduc-
tion (Ahmad et al., 2024). There are several types of local chickens in In-
donesia, such as Kedu chickens, Pelung chickens, Marawang chickens, 
Sentul chickens, Gaok chickens, and Arab chickens. Kampung chickens 
have several different feather colors, such as black in Kedu chickens, red 
and black in Pelung chickens, white in Gaok chickens, and others (Sartika 
et al., 2022). Male native chickens have larger bodies than females, with 
upright combs and red teeth except for Kedu chickens.

There is still little information available about the genetic resources 
of Indonesian local chickens. This information is very important for the 
future development of chicken farming. Chicken development in gen-
eral must be accompanied by improved management practices and en-
hanced genetic quality (Chebo et al., 2022). Improving the genetic quality 
of chickens, whether meat-producing, egg-laying, or pets, is necessary 
to obtain superior birds. Improving genetic quality can be done through 
breeding, which involves selection or crossbreeding (Fulla, 2022). The 
breeding policy adopted must be appropriate for the current condition 
of the chickens. As part of the development of certain gallus breeds, a 
comparative study is needed on the quality of Indonesian local chickens 
with local chickens from other regions that are closely related to Indone-
sia. Timor Leste is a country close to Indonesia, with its northern border 
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bordering the Wetar Strait, its eastern border bordering the Arafura Sea, 
its southern border bordering the Timor Sea, and its western border bor-
dering East Nusa Tenggara (NTT). From a genetic conservation perspec-
tive, understanding the qualitative variation between chickens in both 
countries can help identify unique characteristics and potential genetic 
traits that may not have been explored yet.

Timor Leste has a dry tropical climate with temperatures ranging 
from 26-32ºC and low rainfall. The quality of soil types in Timor Leste is 
often found to contain limestone, coral, thick clay, and sandy soil; only 
a few soils are classified as volcanic. This condition is similar to the con-
ditions in the NTT region of Indonesia, which is why many savannas are 
found in Timor Leste. The biodiversity found in Timor Leste is not sig-
nificantly different from that found in the Nusa Tenggara Islands (NTT 
and NTB). The native chicken on this island is the red junglefowl (Gallus 
gallus). Characteristics of the red junglefowl include having a black base 
color, glossy red or yellow feathers on the neck, wings, and tail, curved 
and thick tail feathers, a single serrated comb with 4-6 teeth, red wattles 
located between the two lower jawbones (Syahar et al., 2014)(Syahar et 
al., 2014). The head shape of the red junglefowl is smaller than that of 
domestic chickens, and the lobe is white. The characteristics of the female 
red junglefowl are that they have a dark brown base color with black 
stripes, similar to most local chickens. Birds will migrate to find places 
with environmental conditions suitable for their survival.

To conduct a comparative study of two countries, a specific location 
is needed to improve the genetic quality of chickens. The two selected 
areas are Dili, located in Timor Leste, and Purwokerto, located in Central 
Java, Indonesia. This location was chosen as the sampling site for local 
chickens because the population and consumption of chicken meat in the 
Timor Leste region are quite high, at 38%. Local chicken meat accounts 
for 71% of the total chicken consumed, and 47% of this is consumed 
during ceremonies and celebrations. Similarly, in Purwokerto, Central 
Java, with a population of 292,909 residents, the population and con-
sumption of native chickens are high, at 1,298,251 birds and 393,558 kg 
per year. People in Dili and Purwokerto prefer free-range chicken meat 
and eggs because the taste sensation is more suitable for their palates. So 
far, to meet needs and ensure the sustainable availability of local chick-
ens, farmers have been breeding their local chickens. Research is very 
important because understanding the performance and phenotypic traits 
of chickens is crucial for enriching the world’s biodiversity and chicken 
variation.

Therefore, basic research is needed on the phenotypic characteristics 
of qualitative and quantitative traits of each type of local chicken in a 
specific region in Central Java. The overall development of chickens must 
be accompanied by improved management practices and enhanced ge-
netic quality. Improving the genetic quality of chickens, whether they are 
meat-producing or egg-laying, is necessary to obtain superior chickens. 
Improving genetic quality can be done through breeding, which involves 
selection or crossbreeding. The breeding policy implemented must be 
appropriate for the current condition of the chickens. Therefore, various 
information is needed regarding the characteristics and diversity of local 
chicken phenotypes in Indonesia. Studies on phenotypic diversity can be 

conducted to determine the genetic diversity of chickens. Basic research 
on phenotypic diversity and characteristics needs to be carried out to 
obtain valid data for breeding policies.

Materials and methods

Every animal treatment used in this study complies with ethical stan-
dard number 021/EA/PDH/III/2024 from the Indonesian Veterinary Med-
ical Association (PHDI) Central Java Branch, Indonesia, in addition to na-
tional and institutional regulations regarding the use and observation of 
animals. Slaughtering and sampling of animal body parts were conducted 
by standard sampling procedures for observational purposes.   

Data collection 

This study was conducted using a purposive sampling data collec-
tion method, by making qualitative and quantitative observations of local 
chickens in Purwokerto-Indonesia and Dili-Timor Leste. The two locations 
were chosen because in both locations, local chickens are the most con-
sumed livestock to meet the animal protein needs of the community. In 
addition, the way of raising and the scale of raising, and the purpose of 
raising local chickens carried out by the community are almost the same. 
The number of chickens observed in each location was 20 hens aged 
10-12 months, 20 hens aged 13-15 months, and 10 roosters aged 12-15 
months. Consideration of the age of 10-12 months old hens observed be-
cause based on the initial survey of hens at that age is high egg produc-
tion (49-56%), 12-15 months old hens are still producing but has begun 
to decline between (40-44%), roosters are widely traded 12-15 months 
old (Sartika et al., 2022).

Material and data analysis

Tools and materials used in this study include recording devices, dig-
ital scales, rulers, measuring tapes, cameras for documentation of activ-
ities, raffia.  The observed variables consisted of body weight, carcass, 
digestive organ size and phenotypic characteristics (feather color, cocks-
comb type and color, beak color, eye color and shank color). Analysis of 
the phenotypic frequency of a trait in local chickens follows suggestions 
(Dako et al., 2019).
Phenotypic frequency= Local chicken with the same qualitative proper-
ties/Number of chicken samples x100%

Results

The results of the study are presented in tables containing a compar-
ison between body weight and shape characteristics of chickens. This re-
search was conducted by observation and recording from several chick-
en farms owned by residents for consumption purposes in Purwokerto, 
Indonesia and Dili, Timor-Leste. The following research data results are 
displayed in Tables 1, 2, and 3.

Table 2 presents comprehensive data on the weight of various diges-
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Variable
Hen 10-12 month Hen 13-15 month Rooster 1 year

TL INA TL INA TL INA

Final Body Weight 745±76.22 820.45±63.42 1053.25±138.78 1102.67±101.43 858.4±44.21 1004.42±90.24

Dresscarcass 667.8±66.27 738.4±57.48 955.75±145.4 1014.46±138.01 751.11±55.54 903.98±23.48

Carcass 466.6±39.93 533.29±29.28 670±82.00 669.54±68.94 520.72±49.53 642.83±37.24

Left Thigh 77±8.37 80.4±7.78 107.75±14.76 112.47±15.19 95.46±9.19 102.45±12.47

Right Thigh 78.2±8.23 81.02±8.25 109.42±17.12 111.98±15.02 93.22±8.05 102.92±10.42

Left Wing 32.8±3.90 36.92±3.05 34.94±2.95 44.18±2.98 35.84±3.54 41.18±4.67

Right Wing 32.6±2.61 36.2±3.28 35.04±3.23 43.25±2.69 35.7±3.81 41.68±3.88

Table 1. Body weight and carcass (gram) of free range of local chicken in Dili-Timor Leste (TL) and Purwokerto-Indonesia (INA).



tive organs of local chickens from two different geographical locations: 
Dili, Timor Leste (TL) and Purwokerto, Indonesia (INA). These data were 
stratified by sex and age group (10-12-month-old females, 15-18-month-
old females and 12-15-month-old males). This analysis aimed to provide 
an overview of variations in the weights of digestive organs such as the 
proventriculus, gizzard, small and large intestine, cecum, liver, pancreas 
and spleen, which are essential indicators in understanding the digestive 
efficiency and metabolic health of local chickens in both regions. The 
data, presented in kilograms (kg), also includes standard deviations, indi-
cating the level of variability within each group. 

Table 3 presents a detailed overview of the phenotype characteristics 
of local chickens raised in Dili, Timor Leste (TL) and Purwokerto, Indonesia 
(INA). These data describe a variety of observable physical traits, ranging 
from feather colour in females and males, cockscomb type (in females 
and males), cockscomb colour, beak colour, to eye colour and shank co-
lour. Comparisons between these two locations provide essential insights 
into the genetic diversity and local adaptation of chicken populations in 
each region, while highlighting potential differences or similarities in in-
heritance patterns of morphological traits.

Discussion

Based on Table 1, body weight of Timor Leste hens at the ages of 
10-12 months, 13-15 months, and roosters at 12-15 months is around 
745±76.22 g, 1053.25±160.92 g, and 858.4±44.21 g. This is different 
from the body weight of local Indonesian chickens. Based on previous 
research, 2-month-old Indonesian local chickens have a body weight of 
around 512 grams (Urfa et al., 2017) . Other research also stated that the 
weight of 8-week-old local chickens is around 697.42 grams (Eriko et al., 
2016). Mariandayani et al. (2013) state that 7-month-old local chickens 
have a live body weight of 1146.10 g±86.12. Indonesia has local chickens 
from breeding, which are also commonly called super local chickens. Su-
per local chickens have higher productivity and faster growth compared 

to local chickens that have not gone through the livestock breeding pro-
cess. At the age of 2 months, the live weight of super local chickens can 
reach 1.5 kg. 

This is different from Tamzil and Indarsih (2020), where 13-week-old 
super local chickens have a body weight of 1.3 kg for males and 1.06 kg 
for females. The body weight of other local Indonesian chickens, as a 
comparison, including the Merawang chicken, has an average male body 
weight of around 2.147±469 kg and a female 1.438±243 kg (Hidayat et 
al., 2017). Timor Leste’s 12-15 months old male local chicken has a live 
body weight of around 858.4±44.21 g/head. This tends to be lower com-
pared to Indonesian local chickens, in the study of  Nur et al. (2022)  re-
ported that local Indonesian chickens (Burgo Chicken, Ketaras Chicken, 
and Kampung chicken) aged 20-48 weeks had body weights of 1.00±0.01 
kg/head, 1.23±0.19 kg/head and 1.93±0.16 kg/head, respectively. 

Research results from Ulfah (2005), a study stated that the body 
weight of male Merawang chickens aged 9-12 months ranged from 1.9-
3.1 kg/head, and female Merawang chickens ranged from 1.35-2.5 kg/
head. The average weight of kampung chickens aged±1 year in Manok-
wari Regency, which were raised traditionally, ranged from adult males 
2368.5±626.3 g and females 1876.1±413 g (Zurahmah et al., 2023). The 
diversity of chicken weights from each region is thought to be influenced 
by several factors such as genetics, environment, feed, and management. 
The body size of local chickens and local chickens in East Timor differs 
from each other, thought to be due to differences in genetic potential, 
age, livestock origin, maintenance system, and mating applied.

Carcass is the weight of a chicken that has been separated from 
feathers, entrails, head, neck, and shank. Carcass is one of the indica-
tors that determines the quality of meat. High carcass weight usually fol-
lows high body weight. The carcass weight of Timor Leste chickens aged 
10-12 months obtained from observations was around 466.6±39.93 g/
head. These results are slightly different from local chickens in Indonesia. 
The descendants of Indonesian local chickens, as researched by Hanafi 
et al, showed that the carcass weight of SenSi-1 Agrinak chickens (one 
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Variable
Hen 10-12 month Hen 15-18 month Rooster 12-15 months

TL INA TL INA TL INA

Proventriculus weights 2.2±0.84 2.64±1.02 3.3±0.40 3.46±0.80 5.44±2.53 5.84±1.64

Gizaard weights 22±2.35 22.82±2.87 23.22±8.12 23.04±5.90 22.44±2.53 24.33±3.73

Small Intestine weights 66.78±28.73 66.84±10.43 74.70±10.55 76.8±8.90 90.3±15.00 98.45±7.80

Large Intestine weights 6.63±1.56 8.43±1.86 8.62±2.23 7.98±1.05 8.5±1.66 9.24±2.80

Caecum weights 10.42±1.89 11.05±1.80 10.71±3.86 11.08±2.98 13.3±1.79 15.65±3.80

Liver weights 19.84±5.47 19.9±2.58 23.43±6.11 24.58±8.24 26.96±2.30 29.42±4.02

Pancreas weights 6.96±3.06 7.26±0.08 9.35±2.86 9.5±1.97 8.66±0.94 10.54±1.78

Spleen weights 0.07 0.08 0.09 0.09 0.09 0.09

Variable TL INA

Feather color of hens Gray, white spotted black, brown Plain white but the head and neck are black bitnik, black, gray, white with black spots.

Feather color of cock Red with yellow Red with yellow, red with black and striated 

Female comb type Single (30%), Rose (25%), Pea (45%) Single (35%), Rose (40%), Pea (25%) 

Male comb type Pea (100%) Rose (20%), Pea (80%)

Color of hens comb Red (100%) Red (100%)

Color of cocks comb Read (98%), White (2%) Red (100%)

Hens beak color Whitish yellow (100%) Whitish yellow (100%)

Cocks beak color Yellow (90%), White (10%) Yellow (90%), White (10%)

Eye color of hens Orange (80%), White (20%) Orange (40%), White (60%)

Eye color of cocks Red (100%) Red (70%), Yellow (30%)

Shank color of hens Yellow (40%), Black (40%), White (20%) Yellow (40%), Black (40%), White (20%)

Shank color of cocks Yellow (60%), Black (10%), White (30%) Yellow (50%), Black (10%), White (40%)

Table 3. Qualitative characteristics of local chickens in Dili-Timor Leste (TL) and Purwokerto-Indonesia (INA).

Table 2. Digestive organ weights (gram) of local chickens in Dili, Timor Leste (TL) and Purwokerto, Indonesia.



of the purebred meat-type local chickens) aged 3 months was around 
424.34±30.57 g/head (Hanafi et al., 2022). Carcass weight can be influ-
enced by age, because the older the age, the energy in the chicken’s body 
is no longer used for growth but for production, namely, meat and eggs. 

The carcass weight of Timor Leste hens aged 13-15 months is higher 
compared to that carcass weight of 10-12 months, namely 670±82.00 g 
and 520.7±49.33 g. This is different from local Indonesian chickens, such 
as Merawang chickens in the study of Nuraini et al, where 1-year-old 
male Merawang chickens have a carcass weight of 1417.08 g and females 
830.08 g (Nuraini et al., 2018). The carcass weight produced in each type 
of chicken varies because carcass weight can be influenced by genetic 
factors, environment, quality and quantity of rations, gender, and age.

Commercial cuts are carcasses that are cut into several parts to be 
marketed to meet community needs. Commercial cuts include wings, 
thighs, chests, and backs. The weight of commercial cuts from local Timor 
Leste chicken carcasses aged 10-12 months is left thigh 77.0±8.37 g, right 
thigh 78.2±8.23 g, left wing 32.8±3.90 g, right wing 32.6±2.61 g, breast 
135±11.73 g, and back 111±10.84 g. In contrast to local Indonesian chick-
ens, research by Astuti et al reported that the weight of the carcass parts 
of 2-month-old super kampung chickens included lower thigh weight of 
98.67±98.60 g, upper thigh 90.00±4.36 g, breast 164.67±11.50 g, wings 
90.00±4.359 g, and back weight 114.67±43.54 g (Astuti et al., 2020). 
Based on this comparison, Indonesian super kampung chickens have a 
higher weight compared to local Timor Leste chickens. The existence of 
these variations can also be influenced by genetics, environment, feed 
and maintenance systems.

The weight of digestive organs in hens aged 10-12 months, hens 
aged 15-18 months, and roosters aged 12-15 months, those kept in Di-
li-Timor Leste (TL) and Purwokerto-Indonesia, is relatively the same. Or-
gan weights, when compared with previous studies, are still the same and 
within the normal range. This is because the way they are reared, the type 
of feed given to the chickens, and their body size are also relatively the 
same. The difference is that chickens in Dili, Timor Leste (TL), are some-
times given granulated corn if the community has finished harvesting, 
whereas in Purwokerto-Indonesia, the additional feed given to chickens 
is leftovers from home or uncooked vegetables (Svihus, 2014; Svihus et 
al., 2002). 

The factor that influences the weight of the proventriculus is the pro-
tein content of the ration, which will be broken down with the help of the 
pepsinogen enzyme. Tugiyanti and Susanti (2021), stated that the pro-
tein content of feed influences the size of the proventriculus, because the 
proventriculus works to produce hydrochloric acid (HCI), pepsin, and en-
zymes that can break down the protein and crude fibre of the feed given. 
The higher the crude protein content in the feed, the heavier the relative 
weight of the proventriculus because it has to secrete more enzymes and 
HCl. Local chickens in Dili and Purwokerto have relatively similar rearing 
patterns and are given the same feed, so that the weight of the proven-
triculus is no different.

Likewise, the size of the Gizzard is greatly influenced by the size of 
the feed particles and the crude fibre content of the feed. Larg feed par-
ticle size and crude fibre content will increase the work of the ventricular 
muscles in breaking down and reducing the size of the feed (Svihus, 2014; 
Tugiyanti and Susanti, 2021). The size of the Gizzard is no different for 
Hens 10-12 months, Hens 15-18 months, and Roosters 12-15 months 
because the weight of the chicken is also relative, and the gizzard only 
functions to break up the size of the feed.  The type of feed given to 
chickens in Dili and Purwokerto is no different, so the size of the Gizzard 
is also relatively the same.

Based on Table 2, the weight of the small intestine, large intestine, 
caecum, and accessory organs (liver, pancreas, spleen) also did not dif-
fer between 10-12-month Hens, 15-18-month Hens, and 12-15-month 
Roosters between local Dili and Purwokerto chickens. This is because the 
type of feed given and the way the chickens are raised make them com-
fortable, even though the environmental conditions in Dili and Purwoker-

to are different.  The small intestine, large intestine, cecum, and accessory 
organs (liver, pancreas, spleen) still function normally, so that chicken 
growth is normal and body weight is achieved according to their age. 
Body weight is correlated with the weight of the chicken’s digestive or-
gans, so that chickens of the same age range with the same body weight 
have the same size of digestive organs (Huang et al., 2022; Juanchich et 
al., 2021).

Wiranata et al stated that the appearance of local chickens is still very 
diverse, as well as their genetic characteristics, such as feather colour, 
body size, and production ability, which are not the same, which reflects 
the genetic diversity of native chickens (Wiranata et al., 2013). Free-range 
chickens have quite high genetic and phenotypic variations (Sartika et al., 
2022). Qualitative characteristics indicate variations in feather color an d 
feather color patterns (white, black, brown, yellow, reddish yellow or a 
combination thereof), comb shape (pea, single, walnut and rose), color of 
leg or shank scales (white, yellow and black) and beak color (white, yellow 
and black) (Dako et al., 2020). These qualitative characteristics were found 
in free-range chickens kept both in the Dili-Timor Leste area and in the 
Purwokerto-Indonesia area in terms of feather color, comb type, comb 
color, and eye color. 

The hue of chicken feathers is determined by the amount of mela-
noblast pigment, which develops during the early embryonic stage, ap-
proximately 8 hours into incubation (Inaba and Chuong, 2020) . There are 
three basic feather colours: black, white, and red (gold). The fur colour 
scheme is controlled by the E gene for black, the I gene for white, and 
the S gene for golden silver yellow (Rusdin, 2007) . Several genes interact 
with each other to produce coat colours and patterns. Technically, white 
is the result of all colours combined, and black is the lack of reflected light 
in the visible range. Blue feathers result when black-feathered chickens 
have the blue gene, which weakens the black colour. White colour can be 
obtained in various ways by inhibiting black and red pigmentation with 
a combination of genes (Wang et al., 2020) . The low frequency of black 
patterns is because the black colour in chickens is not stable, so it can be 
influenced by wild patterns. The interaction of the ee and eb alleles at the 
E locus greatly inhibits the formation of black expression based on the 
cross test (Adam et al., 2020) .

The female comb type of local chicken in the Dili-Timor Leste area 
and the Purwokerto-Indonesia area is relatively the same, while the Male 
comb type of chicken in the Purwokerto-Indonesia area is found to have 
the Rose type apart from the Pea, while in the Dili-Timor Leste area, only 
the Pea type is found. The comb is an accessory on the chicken’s head 
that is influenced by the testosterone hormone, which can be used as an 
indicator of an individual’s fertility (Lestari et al., 2021) . The Rose comb 
type is controlled by the R gene, while the Pea comb type is controlled 
by the P gene. Variations in comb shape indicate the diversity of comb 
shape phenotypes of native chickens. The comb shape of local Indone-
sian chickens is more varied because many local Indonesian chickens 
have experienced crossbreeding with Rhode Island Red (SR), White Leg-
horn (WL), and Barred Plymouth Rock (BR) chickens, which were imported 
in the 1950s (Rusdin, 2007). Comb growth in free-range chickens is one of 
the characteristics of masculinization due to prominent androgen activity 
and is the easiest to observe (Mukhtar and Khan, 2012) . 

Combs are made up of collagen filaments that help chickens control 
their body temperature. The comb acts as a vessel to help store and dis-
charge body warmth based on their environment. The warmer the chick-
en, the greater the comb. This is often because their blood is pumping 
faster to discharge warmer, making a bigger comb. The colour of the 
comb on a chicken is preferred as an indication of whether the chicken 
is healthy or not. Healthy chickens have bright red combs and a rough 
texture, while sick chickens have the opposite characteristics. The white 
colour of the chicken’s comb is possible. The chicken feels uncomfortable 
because the chicken is in a high-temperature environment (Maharani et 
al., 2021). The beak is an external structure of birds consisting of the up-
per and lower mandibles covered with a thin keratinised layer of epider-
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mis (Seki et al., 2010). The avian beak is a multipurpose organ playing a 
vital role in a variety of functions, including feeding, drinking, playing, 
grasping objects, mating, nesting, preening, and defence against pred-
ators and parasites.  The beak is covered with a sheath of hard material 
called keratinised (Bhullar et al., 2015) .

In general, beak colour is influenced by the same genes that influ-
ence dermal and epidermal expression in chickens (Chebo et al., 2023). 
The hue of a bird’s beak is determined by the quantities of pigments, 
melanins, and carotenoids within the epidermal layers, including the 
rhamphotheca (Davis and Clarke, 2022). Carotenoids constitute the foun-
dation for the hues red, yellow, and orange, serving as the fundamental 
pigment for the extensive colour diversity observed in birds. In their re-
search, the team identified a mutation that influences the expression of a 
critical carotenoid pigment gene, resulting in an accelerated deposition 
of carotenoids in the beaks of birds with the mutation, thereby produc-
ing the noted yellow colouration (Enbody et al., 2021). The red, orange, 
and yellow colours of the bill are caused by more than a dozen different 
carotenoids. Hue is determined by the proper mixture of red and yellow 
pigments, while saturation is determined by the density of the embedded 
pigment (Mc-Graw, 2004). Most local chickens have yellow beaks, but 
some have whitish beaks. The allele frequencies in local male Indonesian 
chickens in this study varied based on Table 3, as in the results of research 
by Rofii et al. (2018)  and local chickens in Thailand (Yaemkong and Ngoc, 
2019).

The observation of diverse eye colours in local chickens across Dili, 
Timor Leste, and Purwokerto, Indonesia, highlights a fascinating aspect 
of their genetics and environmental influences. The prevalence of orange, 
white, and red eye colours in both regions suggests a shared underly-
ing genetic predisposition within these local chicken populations. This 
phenotypic variability is largely attributed to the extensive, uncontrolled 
mating systems common in traditional rearing practices. The lack of con-
trolled breeding leads to unrestricted genetic mixing with other chicken 
types, a phenomenon known as cross-breeding, which is a significant 
driver of this eye colour diversity (Besbes, 2009) . Specifically, orange eye 
colour was remarkably dominant in the study by Maharani et al. (2021) , 
observed in 75.53% of males and 57.14% of females. This striking varia-
tion in eye colour is intricately linked to the presence and concentration 
of carotenoid pigments and the blood supply within the eye (Crawford, 
1990) . Consequently, the expression of these colours is influenced by a 
trifecta of factors: the chicken’s dietary intake and efficiency of carotenoid 
utilisation, its unique genetic makeup, and the degree of crossbreeding 
among different genotypes (Cabarles, 2013; Kosba et al., 2009). This 
means that what a chicken eats, its inherited genes, and who its ancestors 
mated with all play a role in determining its eye colour.

Similarly, the shank colour in these local chickens predominantly 
displayed a yellow hue. This yellow colouration is primarily due to the 
deposition of dietary carotenoid pigments in the epidermis, occurring 
specifically when melanic pigment is absent. Conversely, the presence 
of melanin pigment in both the dermis and epidermis results in black 
skin. A more complex interplay arises when black pigment is present in 
the dermis and yellow in the epidermis, leading to greenish shanks. If 
both melanic and carotenoid pigments are absent, the shanks will ap-
pear white (Maharani et al., 2021). This demonstrates that shank colour 
is a visual indicator of the delicate balance between pigment absorption 
from diet and genetic expression of melanin. In essence, both eye and 
shank colouration in these local chicken populations serve as compelling 
examples of how traditional rearing practices, uncontrolled breeding, and 
the interplay of genetics and dietary factors contribute to a rich tapestry 
of phenotypic diversity.

Conclusion

Local chickens from Purwokerto, Indonesia, and Dili, Timor Leste, 
exhibit significant differences in body and carcass weight, with Indone-

sian native chickens being heavier. Despite geographical separation, their 
digestive organ profiles are remarkably similar, suggesting comparable 
digestive functions. Phenotypic traits, however, show considerable varia-
tion within both populations, including diverse feather color, comb type 
and color, beak color, eye color, and leg color. This rich genetic diversity, 
expressed through various gene combinations controlling these traits, 
likely stems from distinct breeding histories and genetic introductions 
in each region.
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