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Abstract

The purpose of this study was to analyze the mating vocalizations of pheasant roosters
(time between successive vocalizations, peak frequency of sound amplitudes) and to demonstrate
the relationship between vocalization parameters and the number of hens accumulated by the
roosters (reproductive success). The research was conducted based on recordings of the sounds of
6 rolling roosters. A total of 79 isolated vocalizations constituted the study material. The recor-
dings were made using a Zoom H1 portable sound recording device based on two microphones in
an X/Y arrangement, enabling correct recording of stereophony. Roosters leading two or one hen
were characterized by more active vocalizations, which increases their attractiveness to hens
choosing them. Cooks leading two or one hen were characterized by a lower peak frequency of the
vocalization sound produced than roosters without hens. This may indicate that roosters making
sounds at lower frequencies are more attractive to hens.

Introduction

The study and analysis of bird sounds are essential in studying bird
ecology and behaviour (SLABBEKOORN and SMITH 2002, NEAL et al. 2011).
There are few studies on the acoustic characteristics of tooting pheasants
Phasianus colhicus (HEINZ and GYSEL 1970, SHIREN et al. 1996), although
the species is easy to observe and is characterized by a spectacular mating
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ritual and loud vocalizations. With the arrival of spring, male pheasants
mark out territories by demonstrating this with vocalizations (drinking).
This behaviour attracts females and informs other males that a territory
has been occupied. The sound of a rooster provides pheasant hens with
acoustic information about the fitness of males, which indirectly trans-
lates into the male’s choice of a particular habitat. The most attractive
males to hens show greater territoriality — they move less during the day,
have better territories and moult more often (GRAHN et al. 1993, MATEOS
1998). The more attractive and diverse the territory, the better the access
to food and nesting sites, and the easier the escape from possible danger
(JOHNSGARD 2017). Females make their choice among tooting males prob-
ably based on morphology (GORANSSON et al. 1990, VON SCHANZT et al.
1994), courtship behaviour (MATEOS and CARRANZA 1999), and based on
significant tissue compatibility system (MHC) genes (BARATTI et al. 2012).
The sound of a rooster can also provide pheasant hens with acoustic infor-
mation on male fitness, which indirectly translates into the male’s choice
of a particular habitat (SLABBEKOORN and SMITH 2002, HARMA 2003).

The purpose of this study was to analyze the mating vocalizations of
pheasant roosters (time between successive vocalizations, peak frequency
of sound amplitudes) and to demonstrate the relationship between vocal-
ization parameters and the number of hens accumulated by the roosters
(reproductive success).

Materials and Methods

The study was based on recordings of the sounds of 6 tooting roosters
in the Lublin area, including allotment gardens, a city park and ruderal
areas. The area is located in the valley of the Bystrzyca River and includes
a section from the allotments near Muzyczna Street to the former Riding
Club. The dominant habitat in the club’s vicinity was shrubbery and wood-
land adjacent to an area of meadows and formerly functioning pastures,
while the allotment gardens are a mosaic of cultivated and ornamental
plants.

The sounds were recorded in 2023, from April to June. A total of
79 isolated vocalizations constituted the study material. The total length of
the recordings made in the different terms ranged from 12 to 60 minutes.
The recordings were made with a Zoom H1 portable sound recording device
based on two microphones in an X/Y arrangement, enabling correct record-
ing of stereophony. Due to later analysis and archiving, the files with
recorded vocalizations of roosters were divided into 3-minute recordings,
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which were analyzed in Cool Edit Pro 2.1 software. Individual vocaliza-
tions of roosters were extracted and evaluated in terms of peak amplitude
frequency, the duration of the first and second syllables, and pauses
between syllables. Pheasants were divided into three groups based on the
number of hens they had (0, 1, 2), and the average values of the sound
frequency of peak amplitudes and the duration of pauses between vocal-
izations (vocalization frequency) were calculated for each group. For each
song, the duration of the first syllable (in seconds), the duration of the
second syllable (in seconds), the duration of the pause between syllables
(in seconds), the interval between vocalizations (in minutes) and the peak
frequency for the first and second syllables (in Hz) were determined. The
duration of syllables and pauses between syllables and vocalizations were
determined by spectrogram evaluation (Figure 1). At the same time, direct
observations of roosters were made using binoculars to determine the
number of hens led by males.

I pause I
SYIELIE syllable

Fig. 1. Screenshot from Cool Edit Pro with spectrogram and highlighted rooster song phrases

Statistical analysis of the study results was carried out using the Sta-
tistica 13.3 PL statistical package. Since the distributions of the analyzed
traits significantly deviated from normality, nonparametric (rank) tests
were used to test the significance of differences between their distribu-
tions. For comparisons of mean values of sound frequencies (independent
variables) between groups (number of hens gathered by the rooster),
a nonparametric analysis of variance — Kruskal-Wallis ANOVA and
a multiple comparisons test of mean ranks for pairwise comparisons were
performed. The significance of differences between groups was determined
by nonparametric analysis of variance — Kruskal-Wallis ANOVA.
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Results and Discussion

The mean time between vocalizations of roosters leading two hens was
significantly lower compared to roosters in which no hens were present
(Table 1), and these differences assessed by nonparametric ANOVA were
statistically significant (Figure 2).

Table 1

Average values of analyzed parameters of pheasant cock depending on the number of hens

[x/n (min—max)]
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The time between Peak amplitude Peak amplitude
of hens by .
vocalizations frequency of syllable I frequency of syllable 11
the pheasant . . . .
[(min : sec)/n min—max)] [(Hz/n) min—max)] [(Hz/n) min—max)]
cock (n)
0 02:53/29 1731/29 1635/29
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1 01:54/26 1085/26 1092/26
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Fig. 2. The time between vocalizations [min] due to the number of hens at the pheasant cock
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The total sound frequency range of pheasants’ vocalizations was from
900 to 4500 Hz, and 50% of all observations (between quartiles I and II)
were in the 1000-1300 Hz range. According to studies by other authors
(HEINZ and GYSEL 1970, SHIREN et al. 1996), in pheasants, the frequency
of vocalizations is in the range of 250-10500 Hz, and the most distinct
frequency of pheasant singing syllables is usually in the range of 800 Hz
to 1000 Hz.

The highest peak amplitude of the first syllable of vocalization was
characterized by roosters at which no hens were observed. Roosters that
gathered 1 or 2 hens were characterized by lower peak amplitude values
(Table 1), and these differences were statistically significant (Figure 3).
Similar results were obtained by analyzing the peak amplitudes of the
second syllable — the highest amplitude was characterized by roosters
at which no hens were observed, and these were also statistically signifi-
cant differences (Figure 4). A lower sound frequency means that sound
waves carry less energy, reducing their susceptibility to absorption
by obstacles. Low-frequency sounds propagate further and can be heard
by more females. (COSENS and FALLS 1984, SLABBEKOORN et al. 2002).
Vocalization behaviour is significantly influenced by hormonal factors,
as evidenced by the relationship between vocalization frequency and
gonad mass, and thus testosterone levels (HEINZ and GYSEL 1970), which
fluctuate cyclically (KIM and YANG 2001). The singing of male birds is
a secondary sexual trait under the control of gonadal steroids, so it
increases and disappears with the seasonal cycle of testicular growth
and regression (MARLER 1988). Thus, analysis of the sounds made by
birds can be an indirect determinant of the individual quality of roosters.
This is also supported by studies on Gallus gallus, which have shown
that vocalization quality is an indicator of body size and individual fitness
(HAO et al. 2022). According to GREIG et al. (2013), low vocalization
frequency is more strongly associated with larger body size, indicating
that morphological limitations also affect the acoustic quality of vocaliza-
tions.
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Fig. 3. Peak amplitude frequency of syllable I [Hz] due to the number of hens
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Conclusion

1. Cooks leading two or one hen were characterized by higher vocaliza-
tion activity, which increases their attractiveness to hens choosing them.

2. Cooks leading two or one hen were characterized by a lower peak
frequency of the vocalization sound compared to roosters without hens.
This may indicate that roosters making lower-frequency sounds are more
attractive to hens.

3. Our work may provide a basis for further research on the relation-
ship of vocalization with reproductive success and testosterone levels.
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