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Abstract— This study aims to obtain data on the diversity of nisi chickens based on morphometric analysis of body weight and
bioacoustics analysis of the crowing sound. The number of studies linking morphometric analysis with bioacoustics analysis is one of
the reference sources used in this study. In the future, it is hoped that this research will be one of the knowledge contributions for
further or similar research. The parameters used in the analysis are neck length for morphometric analysis and bioacoustics parameters
using the number of crowing syllables, crowing duration, and wave frequency. The data generated from the morphometric analysis
were then analyzed statistically for the average test using ANOVA, which was analyzed together with the data generated from the Cold
Edit Pro software to conclude the resulting data. The parameters observed were the number of crowed syllables, crowing duration,
wave frequency, and crowing frequency. The results showed that the duration of the crowing of the nisi chicken ranged from 1.922
seconds to -2.064 seconds, with an average duration of 1.9837 seconds. The morphometric analysis of neck length results showed that
the average neck length of 30 chicken samples was 10.25 cm, with the shortest range being 10.0 cm and the longest being 10.8 cm. The
sound analysis results for the wavelength frequency of the crowing of the nisi chicken ranged from 698.10 Hz - 786.22 Hz with an
average wavelength of 733.89 Hz. For the number of syllables produced from the crowing sound, uniform results are obtained in 7
syllables. The analysis results using ANOVA obtained an F count of 0.001447, smaller than F table 1.656383. This study concludes that
the neck length morphometric analysis does not affect the bioacoustics analysis, so the diversity of nisi chickens analyzed shows
uniformity.
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considered very necessary considering that nisi chicken is a
I. INTRODUCTION genetic resource that has not been explored so information
about this type of chicken is quite limited. The scientific
literature on this species has also never been written for

Nisi chicken (maluo diti) is a native Gorontalo chicken
scattered in residential areas around the mountains, which is T . .
starting to be difficult to get. This type of chicken is a native of publication, so this study has excellept novele potentlgl for
Gorontalo, which has a potential genetic resource value if further research. [17] conducted research on bioacoustics analysis that

studies are carried out. The general community uses chicken for cgrrelated the morphorpetric analysig of lgcal chickens on
several economic, social, and cultural aspects. [1][4]. Several singer chickens, which included laughing chickens of dangdut

studies on the nisi chicken as a genetic resource continue to be and slow types, balenggek kokok chickens, pelung chickens,

carried out to dig up information about the existence of this and. bgkisar chigkens [15], [16], [18]-{21]. Similar to this,
chicken species so that it becomes a new genetic resource Zulistiana and Abinawanto [20] conducted a morphometric study

known to the public regarding the study information. Some E?at was cgpnectelci Wl.th blll(.)alcisoustg.s analygls to 1cqnduct
studies on diversity in chickens generally use genetic markers iversity studies on laughing chickens. Bicacoustics analysis was

[5]-[12] and morphometric [3], [13]-[15], but this study uses carried out to describe the diversity of nisi chickens based on the
’ ; resulting crow sound pattern. A rooster crowing is a natural

behavior, carried out for several reasons, including to warn his
opponent about his territory and this trait will be more aggressive
if another male is also present in his territory by crowing [17].

bioacoustics and morphometric characters to see the correlation
of these two parameters to diversity. According to [16], For
some Indonesian people, chicken not only has economic value
but can also have cultural value. The study of nisi chicken is
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The sound of crowing in chickens is one of the
characteristics that function as a call and a song. Because this
character then makes chickens can be grouped based on the
uniqueness of their crows, people will recognize singer
chickens, namely chickens with a unique crow sound, such as
laughing chickens, pelung chickens, balenggek crows,
bekisar chickens, gaok chickens and so on. Meanwhile, the
father, who has the usual crowing sound, is not grouped into
the type of singer chicken [18], [22]-[26].

The sound of crowing in chickens will vary between
individuals, and this difference can be caused by internal factors
(genetic) and external factors (nutrients and environment).
Therefore, this study will raise the theme of nisi chicken
diversity based on bioacoustics and morphometric analysis.
The limited information regarding the study of nisi chicken
makes this research have a very good conservation value
because the success in conducting this study will open up
opportunities to add new information about local Indonesian
chicken species. Based on this background, this research was
conducted with the hope that in the future, this research is
expected to be one of the contributions of science for further
research or similar research. In addition, with this research, it is
hoped that Nisi Chicken, a local chicken from Gorontalo, can
be one of the genetic resource assets that can be preserved.

II. MATERIALS AND METHODS

A. Materials

This research was conducted in Gorontalo Province, which
is located in Pinogu Village, Bone Bolango Regency. The
sample used is a male nisi chicken that can crow. Sample
selection was carried out with the criteria that the adult rooster's
feet had grown horns of at least 0.5-1 cm. This is done to ensure
that the chickens used are sexually mature so that the crow
produced is the crowing sound of an adult chicken.

B. Parameters analyzed.

The parameters used in conducting the analysis were neck
length for morphometric analysis, while for bioacoustics
analysis, the number of crowing syllables, crowing duration,
and wave frequency was used. Analysis of the number of
syllables is seen based on the number of sound waves formed
from the sound analysis. The number of sound waves will be
assumed to be the number of syllables. The analysis of the
crowing duration is based on the length of time the crowing
occurs, which is calculated using the unit of time (seconds).
Wave frequency analysis is the crowing wave path produced
by the crowing sound.

C. Data Analysis

For the morphometric parameters, an analysis of the
average ANOVA test was carried out to see if there was a
morphometric effect of neck length on the resulting
bioacoustics variation, while for the bioacoustics
parameters, it was done by recording the sound of the
crowing and then analyzed using Cold Edit Pro software
version 2.1. The data generated from this software is then
processed using descriptive statistical analysis through an
average test to conclude the data generated.
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III. RESULTS AND DISCUSSION

A. Morphometric and Bioacoustics Data

The bioacoustics analysis results are shown in (Table 1).
The table shows that the average number of crowing durations
resulting from the measurement of the crowing time of 30
male nisi chickens obtained an average value of 1.9837
seconds. As for the wave frequency, the average frequency
value is 733.89 Hz. For morphometric analysis, the results for
neck length are in the range of 10.0 — 10.8, with an average of
10.25.

TABLEI
THE RESULTS OF MORPHOMETRIC ANALYSIS OF NECK LENGTH AND
BIOACOUSTICS SOUND OF NISI CHICKEN CROW

Bioacoustics Parameters Morphometric
Parameters
Sample Number of Crow. Wave
Syllables Duration Frequency Neck Length (cm)
(Second) (Hz)

1 7 2.064 786.22 10.8
2 7 1.922 722.24 10.0
3 7 1.936 716.12 10.2
4 7 1.998 711.26 10.5
5 7 1.931 706.10 10.7
6 7 2.022 755.20 10.6
7 7 2.010 716.22 10.1
8 7 2.050 766.12 10.6
9 7 1.999 752.20 10.5
10 7 1.981 773.12 10.1
11 7 1.992 699.12 10.2
12 7 2.010 698.10 10.4
13 7 1.993 712.21 10.3
14 7 1.999 715.22 10.5
15 7 1.998 732.22 10.3
16 7 1.934 726.10 10.3
17 7 1.966 782.24 10.3
18 7 1.982 780.12 10.2
19 7 1.988 775.24 10.2
20 7 1.993 761.32 10.3
21 7 1.959 702.12 10.1
22 7 1.955 712.10 10.0
23 7 1.963 710.22 10.0
24 7 1.988 705.12 10.1
25 7 1.985 712.10 10.1
26 7 1.977 735.12 10.0
27 7 1.978 738.80 10.0
28 7 1.972 742.55 10.0
29 7 1.989 746.52 10.0
30 7 1.976 725.26 10.0
Average 7 1.9837 733.89 10.25

From the above data, a statistical analysis of the ANOVA
test was carried out to see the relationship between neck
length  morphometric  parameters and bioacoustics
parameters, including the number of syllables, the duration of
the crowing, and the frequency of the crowing sound waves.

B. Neck Length Morphometric Analysis

The neck length morphometric analysis results, as shown
in (Fig. 1) show that the neck length is in the range between
10.0 cm — 10.8 cm. From these results, it can be seen that there
are variations in several neck length measurements, which
will then be statistically analyzed to see their effect on the
results of the bioacoustics analysis.
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C. Wave frequency analysis

Fig. 1 Neck length morphometric analysis

sample numbers 10 and 11 have wavelengths below 700 Hz,
11 samples are below 720 Hz, and 17 samples have

The results of the wavelength-frequency analysis, as shown wavelengths above 720 Hz. These results indicate that there
in (Fig. 2) show the range of crowing duration between 698.10 are several frequency classes obtained by bioacoustics
Hz — 786.22 Hz. From the figure, it can also be seen that analysis of the frequency of the crowing sound waves
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D. Crow Duration Analysis

Fig. 2 Wave frequency analysis bar chart

crowing is measured from the first time the rooster begins to
crow until the last sound it makes. Based on the analysis of

The results of the analysis of the crowing duration, as the crowing duration, as shown in the figure below, it is
shown in (Fig. 3) show the range of crowing duration between known that four chickens have a crowing duration below 1.95
1.922 seconds and 2.064 seconds. The duration of this seconds and 26 chickens above 1.95 seconds.
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Fig. 3 Crow duration analysis bar chart

E. Bioacoustics Software Result

The results of the analysis of the frequency of the crow
sound using the Cold Edut Pro software version 2.1 can be
seen in Figure 4. In the picture, it can be seen visually that a
crowing looks the same. Therefore in this data, only some data
are shown, which are considered to represent other data.

The resulting data, as shown in the visual, shows different

patterns. When viewed carefully and thoroughly, this
difference shows that this pattern correlates with the
frequency of the sound wave and the duration of the crowing
sound. Therefore, it is important to conduct this research to
provide new information and data regarding the crowing
pattern of the nisi chicken, which is one of Indonesia's original
genetic resources that has not yet been explored for its
crowing pattern.

(b)

Fig. 4 The results of the bioacoustics analysis of four types of male Nisi chicken crow sounds.

F. Discussion

Neck length morphometric analysis was carried out to see
the relationship between bioacoustics analysis in seeing the
diversity of nisi chicken species. Research on morphometric
and bioacoustics has been carried out by several researchers,
such as Abinawanto and Effendi [19], in their research using
morphometric and bioacoustics analysis to distinguish the
type of dangdut laughing chicken and the slow type. From this
study, it was also known that the morphometric length of the
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neck bone affects the duration of crowing in laughing
chickens. However, in this study, different results were
obtained from several studies conducted where in this study,
after an ANOVA analysis was carried out on the
morphometric parameters that were correlated with the
bioacoustics parameters, the F count 0.001447 was smaller
than F table 1.656383, which means that there is no effect on
neck length to the cocoon produced. The morphometric
analysis carried out on local chickens in Gorontalo showed a
diversity of local chickens based on morphometric analysis




[3]. However, the nisi chicken is a different kind of chicken,
and this type of chicken is a species that has not been studied.
Therefore, this research is an important thing that can be done
to provide information about the diversity of nisi chickens.

Bioacoustics is an applied science field that studies the
characteristics of sound, sound-producing organs, sound
function, sound physiology, sound analysis, and the benefits
of animal and human sounds [18]. Another opinion was
expressed by Mcloughlin, Stewart, and McElligott [27],
which state that bioacoustics is the study of the acoustic
characteristics and significance of sounds produced by living
things. In most bird species, song sounds are only produced
in male livestock. Therefore, a bioacoustics analysis was
carried out on the crowing sound of roosters. The crowing
sound in roosters is caused by steroid hormone activity and
metabolic processes, which are secondary sex characteristics.
According to Arlina et al. [18], sound production in chickens
is caused by sexual dimorphism in the brain area. Control of
singing in crowing is influenced by testosterone levels in the
body [21]. Abinawanto et al. [15] also stated that the
transmitted crow structure is influenced by steroid hormones,
especially testosterone and estradiol. The vocal cords produce
sound with the syrinx as the main sound-producing organ
[19].

According to Abinawanto et al. [15], the hormone
testosterone is one of the hormones that affects the crow of
roosters. Chickens that enter adulthood will have a more
stable testosterone hormone than those in their teens. This is
what causes adult chickens to crow more often when
compared to juvenile chickens. In addition to hormonal
factors, crowing in chickens is also influenced by the shape
and size of the vocal cord organs. According to Abinawanto
and Effendi [19], the shape and size of the trachea, bronchi,
and syringeal muscle mass can affect the vocal sounds
released by songbirds. There are at least two types of voice
functions in poultry: call and song. The chickens use the call
sound to communicate and as a sign of danger, while the song
sound is a type of sound as a statement of territory (territorial
declaration) and as an attraction to attract female birds to be
bred. The call sound type is found in male and female birds,
while the song type is only found in male birds. Several
software can be used to perform bioacoustics analysis,
including Ashampoo Music Studio 6 software [20].

The varying duration of crowing can be influenced by
several phenotype factors, namely vocal cord morphometrics
or chicken body weight morphometrics used as samples.
Abinawanto has carried out the effect of vocal cord
morphometrics on crowing, and Effendi [19] stated that the
morphometric size of the vocal cords could influence the
length of the crowing sound or the duration of crowing.
Research conducted by Asmara, Garnida, and Partasasmita
[23], on pelung chickens correlated the age of pelung chickens
with the duration of crowing, and the results were not
significantly different. However, in further explanation of his
research, it is known that the body weight and maturity of the
sound-producing organs in chickens affect the duration of the
crowing produced. Therefore, in this study, the sample used
was determined by several basic criteria to select the maturity
level of the sound-producing organs so that the sample used
was an adult rooster, as evidenced by a minimum leg horn size
of 0.5-1 cm. However, according to Daryono, Mushlih, and
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Perdamaian [28], the duration of the crow in chickens is
influenced by a combination of internal factors (genetic) and
external factors (nutrition and environment). This is in line
with the research conducted by Osman, Yonezawa, and
Nishibori [5] on laughing chickens. It was found that
morphometric effects on the bioacoustics variation of the
crowing sound produced.

The analysis of the frequency of the crowing sound waves
can describe the variation of the crowing sound produced. The
difference in the length of this frequency can vary between
individuals. Several factors, including morphometric
variations in the vocal cord organs, can cause this variation.
This has been done in a study that correlates voice variation
with vocal cord morphometrics by Zulistiana and Abinawanto
[20], that vocal cord morphometrics affects the sound
frequency of the crowing. Considering the number of
syllables in the crow of the nisi chicken in all the test samples,
it can be found that the same number of syllables was obtained
after a bioacoustics analysis of 7 syllables.

Analysis of the diversity of chicken species, in general, has
been carried out using molecule analysis using mitochondrial
DNA genes [1], [5]-[8], [11], [12], [29]-[31]]. In addition,
many morphometric analyzes have been carried out on local
chickens and have shown good results for conducting
diversity studies [1], [2], [6], [7]. Bioacoustics analysis is an
analytical technique that uses sound patterns released by
singing animals that have specific characteristics and patterns.
This specificity is then used to conduct a kinship analysis.
Research on the use of this bioacoustics technique has been
widely carried out by some previous studies [5]-[11], [20],
[21] and has been applied in biological research on species
diversity [26]. Therefore, this research will be very useful in
conducting studies on indigenous local chicken species whose
existence information needs to be known so that they can be
appointed as one of the genetic resources which are one
element of the biological wealth of a nation.

IV CONCLUSION

As a conclusion in this study, the results of the bioacoustics
analysis carried out on nisi chickens show that nisi chicken is
not a singer chicken where the average range of crowing
duration is shorter when compared to singer chickens or other
local chickens. However, this opens a new knowledge about
the character of nisi chicken where this bioacoustics analysis
can map the diversity of nisi chicken when compared to other
local chickens
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