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Abstract: All birds produce vocalizations as a form of
tcommunication with other individuals. Different from
songbirds, crowing is a singing vocalization produced by
chickens that cannot be learned through imitation. Some
genes are assumed to be responsible for this activity. The
long-crowing chickens have a melodious and long sound, so
they are categorized as singing chickens. They are part of
the biodiversity in Indonesia, which has high economic and
socio-cultural value. Reviews about long-crowing chickens,
especially in Indonesia, are still very rare. This article aims
to identify the uniqueness and the existence of long-crowing
chickens, together with the conservation efforts needed to
manage them. Information was collected from journal arti-
cles and other relevant documents. There are four local
chickens in Indonesia classified as long-crowing chickens.
They are developed in different areas of the community with
different socio-cultural characteristics. The fundamental differ-
ences among the breeds that can be quantified are in crowing
duration and the number of syllables. The government has
acknowledged that long-crowing chickens are important
genetic resources; however, the association and individual
keepers or enthusiasts are vital actors in conservation
efforts. The information about long-crowing chickens in
Indonesia is incomplete. The research activities that need
to be conducted include exploring the population number
and distribution, as well as documentation of the local
knowledge of chicken breeders and enthusiasts.

Keywords: crowing, chickens, genetic resources, biodiver-
sity, Indonesia

1 Introduction

Domestic animals, which contribute to agriculture and
food production, are derived from about 40 domesticated
livestock species. These animals are usually called domestic
farm animals or animal genetic resources (AnGRs) [1]. Cur-
rently, about 8,800 breeds of 38 different species contribute
to a variety of products and services [2]. Their contribution
is important in providing food, and the resources play an
important role in the livelihoods of millions of people [3]
and are vital for future food assets [4]. The resources have
an important socio-cultural function, reflect the historical
identity, and have been integral parts of traditions in many
societies [5]. As part of the world’s biodiversity, AnGRs con-
tribute to regulating ecological functions, landscape manage-
ment, and providing habitats [6]. The conservation of AnGR is
a key step to resisting future unforeseen events such as cli-
mate change [7].

AnGRs can be classified into local and transboundary
breeds. Local breeds occur only in one country and are
characterized by low input and adaption to the harsh
environment, while transboundary breeds are high-output
commercial breeds for use on a large scale to produce
single products [1]. Among AnGRs, chicken is one of the
world’s most populated and widespread animals [1,5,8].
Most of them are characterized as transboundary breeds
developed for specific products such as meat or eggs [9].
Selection efforts in poultry industries that focused on spe-
cific traits have generally shifted lower productivity chicken
breeds which posed a threat to the survival of many local
breeds [10]. It has been reported that local chicken breeds
are highest at risk of extinction [1,3].

Chickens have been domesticated since ∼8,000 years
ago [11]. Chickens have experienced intensive human-
induced evolution resulting in breeds for several purposes
including ritual ceremonies, traditional entertainment, and
culinary purposes [12–14]. It was reported that chickens
were first selected for fighting abilities and later for rituals
[15]. Commercial chickens for meat and egg sources were
only selected approximately 100 years ago [11]. The most
likely wild ancestor of the domestic chicken is the genus
Gallus [8], in particular the red junglefowl (Gallus gallus)
that is originally domesticated in some regions in Asia
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including Southeast Asia [16,17], South Asia, and Southwest
China [18]. Rice farming practices may have facilitated the
initiation of chicken domestication, and the distribution
of chickens in the world started after the integration of
chickens into human communities [19]. In Asia, the distribu-
tion of chickens was closely related to the distribution of the
activity of cockfighting [13].

The fighting cocks are presumed to be the ancestors of
the long-crowing chickens [20]. The rooster is evidence that
people have developed the required characteristics of
chickens for daily life, such as entertainment [12,13]. A
long-crowing rooster has a longer crowing duration than
a normal rooster. This type of chicken is commonly found
in Asia, such as in Japan and Indonesia. In Indonesia, a
country known as the world’s mega biodiversity, some
long-crowing roosters have been discovered on the islands
of Sumatera, Java, and Sulawesi [21]. The chickens contri-
bute to the socio-economic of the keepers and become
icons of the area they are developing. Scientific evidence
regarding the development of long-crowing chickens in
Indonesia requires comprehensive studies. In general, its
development relates to the folklore in each region. The
long-crowing cocks are widely regarded as the preferred
animals of certain legendary figures. On the other hand,
scholars presume that the long-crowing cocks are genetic
variations of the junglefowl, such as red or green jungle-
fowl that are commonly found in the islands of Indonesia.
The community developed this junglefowl based on their
preference characteristics that linked to their sociocultural
values. The government acknowledged these chickens as
an important genetic resource that needs to be conserved.

There are at least 31 chicken breeds in Indonesia [22].
The breeds consist of 11 breeds classified as egg producers,
12 breeds as ornamental chickens, 4 breeds as broilers, and
9 breeds that could not be categorized into specific cate-
gories [23]. The cluster of chickens in Indonesia is in the
same cluster as the chickens in Thailand [17]. It is assumed
that the chickens in Indonesia are a diversification of
chickens in mainland Southeast Asia, such as Thailand
[24]. However, it was claimed that Indonesia is one of the
centers of chicken domestication in the world apart from
China and India [21,23]. Red and Green junglefowl are pre-
sumed to be the ancestors of local chickens in Indonesia
based on the diversity of D-loop mitochondrial DNA [21].

This article aims to provide information about the
uniqueness of long-crowing chickens, the existence of the
long-crowing chicken breeds in Indonesia, and the conser-
vation activities required to manage the chickens sustain-
ably. Appropriate research papers and other documents such
as books were reviewed after being collected from Google
Scholar. The keywords used to explore the information were

crowing chickens and local chickens. Publications that were
not written in English from reliable sources are included due
to the limited information about long-crowing chickens in
Indonesia.

2 Crowing production and crowing
control genes

Birds produce sounds or vocalizations for many functions.
The vocalization can be divided into calls and songs. In
general, the call is one short sound, while the song is a
long and complex pattern of sounds [25]. It is believed
that male individuals of almost all bird species are capable
of singing. The birds sing to show the territory of power
(territory) to other male individuals and attract the atten-
tion of female individuals (courtship) [26]. The song of the
chickens is known as crowing. Unlike songbirds such as
canaries, chickens cannot learn their vocalizations through
imitation. Thus, chickens are categorized as non-learners
because they only produce innate vocalization [25,26]. Some
chicken breeds have been developed for long-crowing chickens,
such as Toutenkou, Koeyoshi, and Toumaru chickens in Japan
[12,13] as well as Denizli fowl from Turkey [27].

2.1 Crowing of chickens

In vocal learner birds such as songbirds, parrots, and hum-
mingbirds, there is a neural network called the song
system specialized for vocal learning and production. The
neural network is absent in non-learner birds such as
chickens and pigeons; thus, the non-learners can only pro-
duce innate sounds [25]. Birds make sounds through expira-
tion [28]. In birds, the sound is produced by the syrinx or
voice box located at the junction between the trachea and
the bronchi. In the syrinx is a pair of medial tympanic
membranes, namely vibrating membranes that produce
sound when air passes through during expiration [29]. Ana-
tomical and physiological factors influenced the sound [30].
The scale of birds, age, and weight naturally affect sound
production and characteristics [31].

In chickens, crowing is a testosterone-dependent
activity [32], and hormone production increases when the
bird is close to puberty [33]. Testosterone administration
induces chicks to crow [34]. The rooster crowing symbolizes
the break of dawn, and it is frequently observed in the
morning. External stimuli such as light and crowing by
other individuals, as well as the circadian clock, induce
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roosters’ crowing [35]. Crowing communicates a social hier-
archy in the rooster group [36]. A dominant rooster is more
frequent in crowing than subordinates [37] and crows first
every morning [36]. The crowing sound of dominant indivi-
duals will restrain the subordinate males without direct
contact [38].

2.2 Crowing control genes

All structures of the genomes in the chicken and songbird
are similar. However, they have differences, for example in
intrachromosomal rearrangements, and mechanisms of
sex chromosome dosage compensation [39]. The unique
crowing ability of birds is a qualitative trait that is generally
influenced by a limited number of genes. Studies have char-
acterized some genes that are involved in singing ability in
birds and crowing in chickens, such as FOXP2, Zenk, dopa-
mine receptor, and cholecystokinin B receptor (CCKBR).

FOXP2 is a gene that delivers instructions for produ-
cing protein forkhead box P2. This protein is essential for
the critical learning of vocal communication in humans
and birdsong [40–42] and is important for the connection
process between neurons (synapses) to change and adapt
to experience over time (synaptic plasticity) [43,44]. The
FOXP2 gene maintains syllable sequencing in the adult-
hood of the songbird [45] and has a common function in
vocal motor control [46–48]. The songbirds require FoxP2
to have normal auditory-guided vocal motor learning [41].
The mRNA and protein expression of FoxP2 was sexually
dimorphic and possibly controlled the rooster crow [42]. A
study identified polymorphisms in FOXP2 in crowing and
non-crowing chickens and revealed identical exon seven
sequences in both types of chickens [49].

ZENK is an immediate early gene that encodes a tran-
scription factor protein [50–52]. The expression mRNA of
the ZENK gene increases rapidly when songbirds receive
the song of another individual or when they sing [50]. The
expression level of ZENK was positively correlated with
song duration in sparrows [53]. The level of ZENK mRNA
in chicks increases significantly after being exposed to the
acoustic imprinting paradigm [51]. The exposure to maternal
call increased the levels of ZENK in day-old chickens and day-
old quails [54].

Dopamine is a significant neuromodulator transmitter
in the brain that acts on neural activity, gene expression,
and behavior [55]. It regulates movement, reward, cognition,
and emotion [56]. The dopamine receptor is likely involved in
song development and social context-dependent behaviors [55].
The accuracy of the song in Zebrafinch correlated negatively
with the expression level of the dopamine receptor, while the

sequential match correlated positively [57]. The dopamine
receptor genes, such as D4 genes, were explored in Japanese
chicken breeds including Shamo, Naganakidori, and Chabo.
The study showed that Shamo, a fighting cock, had a higher
index of nucleotide differentiation value for dopamine
receptor D4 compared to other chickens [20].

The gene encoding cholecystokinin (CCK) is widely
expressed in the mammalian brain and is associated with
the functions of regulating food intake, satiety, and modu-
lating behaviors such as anxiety, learning, and memory [58].
The results of the study characterizing the expression of CCK
in songbirds suggest a possible regulatory involvement
of this gene in important aspects of bird song biology,
such as perceptual processing, auditory memory, and/or
vocal motor control of chirp (song) production [59]. CCK is
a neurotransmitter that is abundantly expressed in different
parts of the brain, and the highest expression levels are
revealed in the hypothalamus of chickens [60].

The CCKBR is a regulatory gene involved in inducing
crow sounds in roosters. An increased CCKBR gene expres-
sion in chicks induced by testosterone can make them crow
[34]. CCKBR intracerebral system was activated by social
pressure [61]. Social stress causes anxiety by increasing the
CCKBR hormone, which can induce crows in chickens [62].
Social stressors such as unfamiliar individual crows could
induce roosters to crow [35,36].

Polymorphism occurs in any trait and in any coding or
noncoding fragment of DNA [63]. Functional polymorphism
influences mRNA processing and translation, resulting in
phenotypic variability [64]. Polymorphism is a major factor
in phenotypic evolution and variability in humans [65]. This
genetic mechanism is common in the traits of all organisms,
including in birds. Genetic variation, caused by a mutation
in the DNA segment of candidate genes involved in the
singing and crowing abilities of birds, can influence their
gene expression to create a level of an encoded protein.

3 The long-crowing chickens in
Indonesia

Some local chickens categorized as long-crowing chickens
are Pelung chicken from Cianjur, West Java Province,
Kokok Balenggek from Solok, West Sumatra Province,
Bekisar from Madura, East Java Province, and Gaga or
Ketawa chicken from Sidrap, South Sulawesi Province
[22,66]. Pelung, Kokok Balenggek, and Gaga chickens are
categorized as natural chicken breeds, while Bekisar is
categorized as a hybrid chicken [66]. Figure 1 illustrates
the origin of long-crowing chickens in Indonesia.
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Numerous studies have sought to unravel the origins,
distribution, and kinship of chickens, including investiga-
tions into the Indonesian long-crowing variety. One such
study examined the mitochondrial DNA diversity in the D-
loop region to determine the kinship relationships and
possible distribution of these chickens [21]. The findings
revealed that the majority of Indonesian long-crowing
chickens belong to haplogroups B, D, and E, with hap-
logroup D being the most dominant. These results suggest
that long-crowing chickens in Indonesia have diversematernal
lineages originating from various regions, such as China, India,
and Southeast Asia. These discoveries shed light on the com-
plex ancestry and evolutionary history of these remarkable
birds. Chickens in Southeast Asia are mostly categorized into
Haplogroup D. In particular, the chickens in the Islands of
Southeast Asia (including Indonesia) were a diversification of
the chickens in mainland Southeast Asia (Cambodia, Laos,
Thailand, and Myanmar) developing a divergent sub-hap-
logroup D1b [24]. As domestic birds, chickens were initially
integrated into human societies in peninsular Southeast Asia,
and then they rapidly spread into Island Southeast Asia and
other adjacent areas [19].

3.1 Bekisar chickens

Bekisar chicken is the result of a cross between amale green
junglefowl (Gallus varius) or a male red junglefowl (Gallus
gallus) with a female local chicken (Gallus domesticus) [67].

A study about kinship relations using the diversity of the
mitochondrial DNA D-loop region revealed that Bekisar is
the ancestor of all crowing chickens in Indonesia [21]. There
are two methods that can be applied to cross male jungle-
fowl and female local chickens to produce Bekisar, namely
traditional and artificial insemination [68]. Enthusiasts usually
raise male Bekisar, as the chickens are fertile. Female
Bekisar chickens are used for consumption since the
chickens are infertile. This is a challenge in the develop-
ment of Bekisar because to increase the population of
Bekisar, breeders must use a greater number of male
junglefowl [69].

At first, Bekisar could only be found in Kangean, a
small island to the east of Madura Island, including the
Sumenep Regency area, East Java Province. Bekisar sym-
bolizes the fauna of the East Java region, which was devel-
oped by the society to produce singing chickens with
beautiful feathers [66,70]. A rooster has a shiny blackish-
green plumage [66]. In general, a Bekisar has a long,
rhythmic, and straight crow [71,72] which consists of two
syllables [73]. The crowing of the chicken can be categor-
ized as the front (first syllable) and back crowing (second
syllable). The front sound is low, big, thick, long, and clean,
while the back crow is high, thick, long, straight, and clean
[68]. The duration of the Bekisar crowing is approximately
3 s [74,75] (Figure 2).

Besides its crowing sound, the beauty of the color of
Bekisar plumage is frequently used as one of the criteria in
the Bekisar competition [76]. The genetic diversity and
haplotype distribution of Bekisar chickens were strongly

Figure 1: The origin of long-crowing chickens in Indonesia.
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influenced by breeding schemes to develop this breed [20].
For example, the color of Bekisar depends on the color of
the female chicken used in crossing [67], while the body
posture, character, and sound are very dependent on the
male [76]. In the past, only red and black were appreciated
by Bekisar enthusiasts. Currently, the color of Bekisar has
been very diverse after many breeders bred male jungle-
fowl with various female local chickens of various colors,
such as Cemani [67]. For instance, a Bekicem is produced
by crossing a female Cemani chicken (fibromelanosis phe-
notype) with a male green junglefowl, resulting in all-
black-colored chickens [77]. Another variant of Bekisar is
the Bekikuk, which is a result of crossing male Bekisar with
female domestic chicken. This variant is categorized as a
light Bekisar [21]. A Bekikuk has a similar appearance and
crowing sound to Bekisar [77].

3.2 Kokok Balenggek chickens

Kokok Balenggek chicken is developed in Payung Sakaki
sub-district, Solok Regency, West Sumatra. This chicken is
designated as the mascot of Solok Regency [78]. Kokok
Balenggek is produced through a natural cross between
the Red Junglefowl (Gallus gallus) and Kampung chicken,
the most common local chicken in Indonesia [76]. According
to the legend that developed in the community, the Kokok
Balenggek chicken is a descendant of the chicken that lived
in the days of the Minangkabau kingdom in West Sumatra.
The chickens have a tiered rhythmic crowing sound that
cannot be found anywhere else in the world [73]. Balenggek
is a Minangkabau language, which in Indonesian means
tiered. The rooster produces a long crowing rhythm and
then ends with an intermittent sound.

In general, the crowing sounds of local chickens in
Indonesia consist of four syllables, while Kokok Balenggek
has a crowing sound of more than four syllables and gen-
erally ranges from 6 to 15 syllables or more (up to 24 sylla-
bles). The more crowing syllables, the longer the crowing
sound and the higher the selling value of these chickens [71].
The crowing sound of the Balenggek cock is divided into
three parts: the beginning, middle, and end. The crowing
frequency of the Balenggek cocks ranges from 5 to 11 or
an average of 6.57 times with the number of syllables
8–14. In the morning, this rooster can crow 9.59 times in
10min [79]. The time may affect the crowing duration
[80]. Roosters tend to sing longer in the mornings than in
the afternoons and days. Balenggek crows for 2.08–4.43 s for
an average of 3.02 s [72]. The average crowing duration of all
types ranged from 2.87 ± 0.45 to 3.33 ± 0.28 s [81,82].

Figure 2: Bekisar roosters (source: Azis, 2023).

Figure 3: Kokok Balenggek roosters (source: Rusfidra, 2021).
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The phenotypic characteristics of Balenggek (Figure 3)
are like other local chickens such as Kampung chickens
[76]. However, based on their body shapes, the Balenggek
chickens are divided into three variants, namely Yungkilok
Gadang, Ratiah, and Batu. Yungkilok Gadang is sturdy,
dashing, and beautiful and has a body weight of 2 kg for
an adult rooster, while the female is 1.5 kg. Ratiah is
smaller and slimmer, with a weight of 1.6 kg for an adult
male and 0.8 kg for a female chicken. Batu chicken has
short legs (3–4 cm) and weighs 1.8 kg for an adult rooster
and 1 kg for a female [83].

The Kokok Balenggek chicken is endemic because its
distribution area is limited to the Solok area and is not
found in other areas [76]. It was reported that there were
354 birds identified in 1997, which were prone to extinction
due to many migrations [72]. The total population of Kokok
Balenggek in the in situ area was 1,960 chickens, with an
actual population of 610 chickens, an effective population
of 600 chickens, and an inbreeding rate of 0.08%. There-
fore, it is required to improve conservation strategies for
this chicken [84].

3.3 Gaga or Ketawa chickens

Gaga chicken was developed by the people in Sidrap, Pinrang,
Enrekang, Parepare, and Barru of South Sulawesi Province,
Indonesia. These areas are still the central population for
Ketawa chickens. The chickens were initially reared by aristo-
crats in South Sulawesi for social status [85]. However, now,
these chickens have been reared throughout Indonesia [86,87].

Many hobbyists outside Sidrap raise Gaga chickens individu-
ally or in groups due to the growing number of singing chicken
contests and the difficulty of trading and transporting animals
between regions. There are many people on Java Island who
have developed Gaga chicken farms, such as in Jakarta, Bogor,
Yogyakarta, and Bangkalan [87].

The crowing sound of Gaga chickens is like human
laughter, so they were named Ketawa chickens [85,86,88,89].
Ketawa means laughter in the Indonesian language. The
unique crowing of Gaga has a different sound duration and
the number of crowing syllables from other long-crowing
chickens, and the crowing is classified into slow and dangdut
types. Dangdut types can be divided into long and short
groups [85]. Bioacoustic analysis on Gaga chickens showed
that slow and dangdut types had different syllables at the
end of the crow. The slow type has a short and slow crowing,
while the dangdut type has a long and fast crowing [86].
Chickens that are categorized as long dangdut type can reach
30 s in crowing with more than 140 syllables [85,90]. The slow
dangdut type can crow for 4 s, while the slow type can crow
for 3.65 s [90]. The number of syllables for slow dangdut
ranged from 4 to 7 syllables [86] to more than 20 syllables
[90]. The slow type produces 3–5 [86] to 8 syllables [90]. A
study showed that the syrinx morphometrics of the dangdut
type and the slow type were similar, while the trachea muscle
morphometrics of the dangdut type were longer than the slow
type [91]. Polymorphism analysis indicated that the dangdut
and slow types are homozygotic [92].

The external performances of Gaga chickens (Figure 4)
were not specific because they were almost like other local
chickens [85,93]. The feather color combinations of Gaga
chickens were black, whitish-black, brown, and blackish-

Figure 4: Ketawa roosters (source: Bugiwati, 2023; Asmara, 2023).
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brown. It was also found in other feather color combina-
tions, which are usually discovered in other types of
chickens, especially in roosters [93].

3.4 Pelung chickens

Pelung chickens were developed in Cianjur Regency, West
Java. The long and melodious sound of the Pelung chicken
has become an integral part of the culture of the agrarian
society of Cianjur. It is believed that a religious leader in
Cianjur was the first to develop Pelung chickens [94]. Pelung
chickens were presumed to be a genetic variant of jungle-
fowl in Java, in particular red junglefowl [16]. The birds have
the same cluster as other local chickens such as Kampung,
Sentul, and Black Kedu. However, Pelung has distant kinship
with these local chickens [95]. Pelung chickens have a close
kinship with Bekisar and the establishment of the Pelung
chicken breed is second only to Bekisar [21].

The name Pelung comes from the Sundanese word “mal-
ewung” or “melung” which means that Pelung’s crowing can
be heard from a distance [23]. “Melung” also refers to the
characteristic of Pelung crowing, which is long, undulant,
loud, and rhythmic. At first glance, Pelung crows like other
local chickens but the roosters have longer crowing with a
prolonged end [77,96]. The crowing of Pelung is divided into
three syllables which consist of initial, mid, and end sounds.
The crowing of a Pelung can last 11 s [97]. However, nowadays
the duration of Pelung crowing is decreasing to an average of
8 s [72,98,99]. The crowing sound of Pelung can be classified
based on its loudness including low (kukulir), medium
(kukulur), loud (kukudur), and a combination of other kinds
of loudness (tetelur). In addition, the crowing sounds can

differ based on the sound melody including Balem, the
sound produced by nose exhalation; Lunyu, the sound pro-
duced in a combination of nose and mouth exhalation; and
the standard sound which is very loud [49]. Pelung enthu-
siasts believed that the crowing ability of Pelung chickens
was hereditary [100]. It is reported that the crossbred Pelung
and commercial broilers produced non-singer chickens [77].

In the beginning, Pelung was only reared by the com-
munity and religious leaders in Cianjur. Currently, Pelung
has spread to various regions in West Java, as well as in
almost all regions in Indonesia. One of the causes of the
spread of Pelung is the proliferation of contests held both
at the local and national levels. Pelung enthusiasts per-
ceived chicken contests as a marketplace to find good
breeds, and as a medium to increase their knowledge
about the Pelung management system [101]. The winning
roosters would have a high price and their fertile eggs and/
or offspring would also be highly prized [102]. In the con-
test, Pelung roosters compete to win the singing and per-
formance categories. A bird that has a longer crowing
duration and distinct crowing characteristics would win
contests. A rooster with a minimum body weight of 5,000 g
and color uniformity of its plumage, beak, and shank would
excel in the competition [102,103].

In general, adult male Pelung chickens (Figure 5) have
a single comb with a combination of black and red plu-
mage [103], while adult female Pelung chickens have black
plumage [97,104]. Compared to other local chickens, Pelung
chicken has a taller and bigger posture. They can reach
3,500 g in weight for an adult rooster, and 2,050 g in weight
for an adult hen [97]. This characteristic can be used for
meat production. It is reported that crossbred Pelung and
Kampung chickens result in improved local chickens with
better production performance [94,105–107].

Figure 5: Pelung roosters (source: Garnida, 2023).
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4 The importance and conservation
of long-crowing chickens in
Indonesia

The existence of AnGRs is essential for food production and
livelihood mainly in developing countries. They are also
closely linked with the socio-cultural of particular commu-
nities [1,3]. The economic importance of long-crowing chickens
is embedded in their capability of crowing. The singing con-
test, in particular a singing contest for Pelung chickens, has
been a dominant factor that increases the economic value of
long-crowing chickens. The winners of the contest together
with their offspring would be priced higher than the non-
winners [102]. However, a decreased genetic capacity of
Pelung was reported [100,103].

The decline in the population including the decreased
genetic capacity of AnGRs has occurred in the last few
decades. A total of 17% of all breeds reported to the Food
and Agriculture Organization are classified as being at risk
and chicken breeds are the most at risk among avian spe-
cies. Furthermore, the percentage of breeds classified as
being of unknown risk status has increased [3]. The lack of
data availability such as population data is the main issue
in determining breed risk status, mainly in developing
countries [1] including Indonesia [98]. Scholars presumed
that the population of Indonesian local chickens is in
decline [108–110], yet the support to prove this assumption
is far from complete [102]. Attempts to determine the data
population for crowing chickens have been conducted by
limited researchers [84,111–113]. Also, some studies have
indicated the decreasing genetic capacity of long-crowing
chickens [98–100].

The breeds at risk require conservation actions [1]. The
Indonesian Agriculture Ministry decree in 2011 declared
that Pelung, Kokok Balenggek, and Gaga chickens were in
the category of germplasm of Indonesia that need conser-
vation. The common method applied in conservation is in
situ and ex situ programs [1]. In situ conservation includes
the production of breeds in their original production envir-
onment. Ex situ conservation maintains breeds outside
their original environment including the preservation of
live animals (in vivo) and cryopreservation of genetic mate-
rial (in vitro). The implementation of the conservation
method should reveal actual difficulties and challenges
[114]. In situ conservation was found in countries that
have higher proportions of breeds at risk [6]. In situ
programs are less costly and consider the livelihoods
of the keepers as well as the social and cultural values of
the community [1,3]. This conservation might be put in the
priority for the conservation of long-crowing chickens in

Indonesia which are not separable from the local commu-
nities in which these chickens developed.

The government and non-governmental organizations
(NGOs) may act for the conservation of the breed at risk [1].
The NGO includes breeder associations, NGOs, universities,
and research centers. In terms of long-crowing chickens,
the breeder association, and the enthusiasts play impor-
tant roles in preserving these breeds. For example, the
distribution of Pelung chickens is inseparable from the
role of the association of breeders who regularly organize
contests both on a local and national scale. There was a
need to provide incentives for the association and enthu-
siasts as conservation agents [102]. The incentives through
payment would increase the benefits of maintaining local
AnGRs through voluntary reward mechanisms [115]. A
study to explore conservation participation for Pelung
chickens showed that the keepers were open to financial
incentives to designate maintaining the breeds into the
future [102]. To the best of the authors’ knowledge, this
study is the first on the reward mechanism for long-
crowing chicken conservation in Indonesia.

The availability of data on long-crowing chickens in
Indonesia is still limited. Population number and popula-
tion distribution are important data. Information on popu-
lation data is very essential to determine the extinction
rate of long-crowing chickens in Indonesia. All the long-
crowing chickens in Indonesia are classified as having
unknown levels of risk of extinction [116]. If a breed is
not at risk, active conservation is not necessary. The breed
might need an improvement program to respond to, for
instance, changing market conditions. If a breed is deter-
mined to be at risk, active conservation strategies must be
implemented [1]. Hence, determining the risk of extinction
of the long-crowing chickens in Indonesia is vital to define
the appropriate approach to preserving these breeds. Sur-
veys on population numbers and their dynamics, as well as
the establishment of risk levels and applicable techniques
for monitoring populations, are required.

Another important datum is local knowledge including
keeping practices and local terms in raising these chickens.
Generally, the rearing practices for local chickens in Indonesia
can be divided into extensive, semi-intensive, and intensive
systems [100]. These categories are developed based on the
types and levels of inputs. These inputs include housing, feed,
and health maintenance, as well as time provided by the
keepers. For example, in a semi-intensive system, chickens
are partly confined and fed by crop residues, grains, and
kitchen waste. In this system, modern combined with ethno-
veterinary treatments are common practices to maintain the
health of the flocks. Semi-intensive systems dominated the
rearing practices for Pelung chickens [102]. The breeders
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were reluctant to vaccinate their chickens and relied on eth-
noveterinary medicine for preventing and curing chicken
diseases [117]. There is a lack of information on rearing
techniques to optimize the singing ability of long-crowing
chickens; hence, studies on establishing standards of rearing
practices for this type of chicken are needed.

AnGR breeds are selected based on the needs and con-
ditions of the agro-climatic area and have been developed
based on the interests, adaptation, and availability of
resources in the area. These conditions form local practices
that are in harmony with social and physical conditions
and regional resources. These local practices are indispen-
sable to the preservation of a breed of livestock [118]. Local
knowledge in the preservation of AnGRs is generally related
to breeding objectives and breeders’ preferences for certain
traits as well as breeding and selection practices to obtain
desired traits [119]. This knowledge is usually owned by
certain people. For example, the information about the
crowing and good Pelung characteristics is mastered by a
limited number of people, such as the juries in the Pelung
chicken contest and Pelung breeders. Local knowledge is
generally not well documented and is passed down verbally
from one generation to the next. In general, local knowledge
has developed through years of experimentation in the daily
lives of chicken breeders and enthusiasts, so it is very impor-
tant to document it to align with a scientific approach to
preserving long-crowing chickens.

All long-crowing chickens in Indonesia, in particular
the Kokok Balenggek, Gaga, and Pelung chickens, have the
same phenotypic characteristics. This is because they are
presumed to have the same ancestry. The phenotypic char-
acteristics of these chickens are frequently associated with
Kampung chickens. Kampung chickens are local chickens
that have a high population and are spread across villages
(kampung) in Indonesia. Kampung chickens are classified
as non-descript chickens considering their non-specific plu-
mage color. The main difference between Kampung chickens
and long-crowing chickens is their crowing. Information
about the mechanism of selecting chickens with unique
crowing is still unknown. However, it is argued that the pur-
pose of breeding certain breeds is in harmony with the
existing culture [119]. Therefore, the conservation of long-
crowing chickens should consider the sociocultural values
of the community.

The conservation of genetic resources needs justifica-
tion from an economic view. The values of AnGR can be
conceived through total economic value (TEV). The TEV is
generally divided into use and non-use values that can
account for the conservation of biodiversity [120]. Even
though long-crowing chickens have direct value as protein
sources, most keepers raise these chickens for non-directTa
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value through their long-crowing sounds. Local breeds
including long-crowing chickens have received much atten-
tion from scientists from both universities and research
centers; however, the research mainly focuses on devel-
oping local breeds as protein sources (use-values). Since
long-crowing chickens are a genetic pool, it is also important
to study the non-use values of these chickens. People might
value the existence of long-crowing chickens even though
they never use them directly or future generations might
benefit from these breeds. These values are significant to
explore as justification for the conservation of long-crowing
chickens in Indonesia.

The conservation plan for long-crowing chickens is
generally still at a hypothetical level, as suggested by a
few researchers in Indonesia. As their studies are limited
to specific chickens in different areas, collaborative studies
are needed among scholars to shed light on the importance of
long-crowing chickens as part of biodiversity in Indonesia.
Multidisciplinary approaches are also required to conserve
these chickens for future generations and maintain the cul-
tural value of the community. The government’s role is cru-
cial in facilitating studies through, for example, providing
funds and access to research facilities.

5 Conclusions

The crowing of the chickens cannot be learned through
imitation. Crowing is a testosterone-dependent activity
and some genes that are presumed to be responsible for
this activity have been characterized. Long-crowing
chickens in Indonesia shared the same ancestors and
have similar phenotypic characteristics. However, they
have different crowing characteristics due to their devel-
opment in different regions in Indonesia. The rhythm and
harmony of each crowing sound can only be enjoyed by
chicken enthusiasts and breeder associations. However,
the chickens can be distinguished through the quantita-
tive characteristics of their crowing (Table 1). The exis-
tence of the breeds is closely related to the socio-cultural
environment in which they developed. The government
has declared that the breeds are genetic resource assets,
yet the conservation action relies on the existence of the
association and individual keepers. There are still a few
researchers who are interested in conducting studies on
long-crowing roosters. It is very important to explore the
population number and its distribution, the economic
values as well as the documentation of the local knowl-
edge of chicken breeders and enthusiasts, as inputs for
conservation.
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