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Abstract
The Indian peafowl (Pavo cristatus), the largest of the pheasants in India, inhabits mostly semi-arid
conditions. We examined the courtship displays of free-ranging peacocks in relation to the orientation
and the relative positions of females being courted from August 2012 to January 2013 in Viralimalai,
Tamil Nadu, India, to address these questions: (1) Do the peacocks orient their courtship display
towards the sun? (2) Is there any relationship between the presence of peahen and the duration of
display of peacock? (3) Is there any site-preference to display? We found that the majority of the
displays were oriented towards the sun initially, but then oriented towards peahen (regardless of
direction) soon after their arrival. Although peacock displayed even in the absence of peahen,
presence of peahen influenced the display duration of peacock. Displays were performed largely in
open areas.
Keywords: courtship, orientation, peahen, pheasants, semi-arid habitats, South India.
Introduction
The Indian peafowl (Pavo cristatus) is widely
distributed in the semi-arid habitats of India
(Dharmakumarsinhji & Lavkumar, 1981; Ali &
Ripley 1983). It is protected throughout India,
especially under Schedule-I of the Indian
Wildlife Protection Act, 1972, and its
subsequent amendment and Appendix-1 of
CITES (Dodia, 2011). At present, it is found in
parts of West Bengal, Bihar, Orissa and
Peninsular India, but with most abundant
numbers in the states of Gujarat and Rajasthan.

However, very little published information is
available on this species in India. Sharma
(1978), Sathyanarayana & Rathinasabapathy
(1990, 1992), Yasmin (1995), and Dodia (2011)
reported the ecological aspects of peafowl.
Gadagkar (2005) and Yasmin & Yahya (1996)
studied their communication signals, evolution,
and social organisation. Very recently, Ramesh
& McGowan (2009) reported the current status
of the peafowl in India. The elaborate train of
the male Indian peafowl and its display is a
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visual signal, directed at females, and has long
been a subject of debate in the scientific world
(Harikrishnan et al., 2010). It is often used as a
model for the study of animal signals and their
evolution
(Gadagkar,
2003).
Several
experimental and observational studies on
captive populations of the Indian peafowl have
advanced our understanding of the selection of
ornamentation in males (Manning, 1989; Petrie
et al., 1991, 1992; Petrie, 1992; Petrie &
Halliday, 1994; Petrie et al., 1996, 1999). The
available evidence indicates that the train of the
male Indian peafowl could be expensive in terms
of time spent in its maintenance (Walther &
Clayton, 2005).

Data collection and analysis: The breeding
season of the Indian peafowl is closely related to
the monsoons; therefore, the timing in the year
varies according to locality (Johnsingh &
Murali, 1980). In our study area, displaying by
males started in October and continued until the
first week of December which corresponds to
the northeast monsoon. Individuals of Indian
peafowl were classified into three categories
(adult males, sub-adult males and females)
following the classification of Johnsgard (1986);
however, we combined the first and second year
males as sub-adults due to possible errors in
assigning individuals to these two categories.
We used the term "display court" as defined by
Armstrong (1947) to describe the site used by an
adult male during display (i.e., a small area that
was defended by an adult male from other males
and was used for keeping vigil and displaying).
Searches were made for displaying peacocks
from 0530 h to 1930 h. Once a display was
found, the display behaviour was observed from
start to finish using instantaneous sampling
(Dakin & Montgomerie 2009). For each bout,
we recorded the time and the identity of the
male, as well as the following variables: total
time spent on display, train rattling, wing
shaking, number of rotations made during the
entire display period, orientation of the display
(including any changes during the entire
display), presence of female and their position
around the displaying male. The location of a
target female was recorded as being in one of the
six (60°) sectors around the male (Fig. 2)
following Dakin & Montgomerie (2009)
Behavioural observations were made at display
courts that were most readily visible from a
chosen vantage position, situated 50 m away
from the closest displaying male. A total of 151
displays performed by 151 adult males (with an
assumption that all the adults maintain
individual leks) at 151 different sites were used
for the present study conducted between August
2012 and January 2013. In order to avoid any
particular adult males’ influence, displays found
more than once in the same place was not
included. Chi square test was performed to test
whether peacocks show any preference in the
display orientation and display area between
morning and afternoon. Pearson correlation was
performed to determine whether there was a
significant relationship between the presence of
peahen and the duration of courtship display by
peacock. Statistics were performed using PAST
software (Hammer et al., 2001).

In the present study, we examined the displays
of free-ranging peacocks in relation to the
orientation and relative positions of females
being courted from August 2012 to January
2013 in Viralimalai, Tamil Nadu, India. The
following questions were addressed: (1) Do
peacocks orient their courtship display towards
the sun? (2) Is there any relationship between
the presence of peahen and the duration of
courtship displays of peacock? (3) Is there any
site-preference for display?
Materials and Methods
Study area: Viralimalai is situated between
10°36'6"N and 78°32'47"E (Fig. 1). The terrain
is generally flat with dry open lands with
cultivation, as well as semi-barren wastelands.
The scrub jungle, once plentiful, is now left in a
few fragments due to anthropogenic pressure.
Tanks, called kanmai in Tamil, irrigate the
existing agricultural fields and are ubiquitous
irrespective of geology.
The study area has a hot tropical climate. The
summer season is from March to May, with May
being the hottest (average 37 °C). Southwest
monsoon lasts from June to August. The
northeast monsoon lasts from October to
December and brings considerable rain to this
area. The relative humidity is between 50 and 80
per cent, but during February to July the air is
drier. The annual rainfall is 950mm. The sky is
generally cloudy during the monsoon. In the rest
of the year it is mostly clear. Though agriculture
is the main source of sustenance for a majority
of the human population, the predominant dry
land farming suffers badly due to frequent poor
monsoons affecting agricultural production.
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as the sun is directly above the displaying
animal. On the other hand, perfect angular light
during the morning and evening maximize the
reflecting value of iridescent plumage towards
the target female.

Results and Discussion
Peacocks (genus Pavo) are known for their
highly elaborate train feathers displayed during
courtship and assessed by females during mate
choice (Darwin, 1871; Petrie et al., 1991; Petrie
& Haltiday, 1994; Loyan et al., 2005, 2007a,b;
Takahashi et al., 2008; Dakin & Montgomerie,
2011). The iridescent train of the peacock is an
obvious visual display, long thought to be the
result of sexual selection for increased ornament
size and complexity (Darwin, 1871). The
available evidence indicates that the train of the
male Indian peafowl could be expensive in terms
of time spent in its maintenance (Walter &
Clayton, 2005). We found that the majority of
the 151 males studied maintained a single
display court throughout the breeding season.
However, courts of two individuals were seen
and usually separated by > 20 m, but in a few
cases there was a 2 to 5 m distance between two
courts. Indian peafowl are reported to be
polygynous (Ali & Ripley 1969) and
polyandrous (Lanket et al., 2002) and have a
“lek” like mating system where males defend
small and clumped territories (Lanket et al.,
2002; Rands et al., 1984; Loyau, 2007a,b).
Availability of undisturbed sites to display in the
anthropogenic ecosystem may be one of the key
factors that determine the distance between the
leks.

Of the 151 displays, duration varied from 1 min
to 31.2 min (Fig. 4). Although some displays
were recorded for more than half an hour, most
of the displays were recorded for 1–2 min. The
majority of the displays were started without any
female in the vicinity. Once an adult started
displaying, nearby adults (if any in the vicinity)
were restless until they too started displaying.
Even sub-adults showed this same behaviour
despite their lack of a train. The male first squats
and rises suddenly to start displaying.
Displaying males were very aggressive towards
sub-adult males if present in the vicinity: often a
male would make a forward lunge directed at the
sub-adult. Once the sub-adult moved some
distance away from the displaying male, the
adult male ignored him. The sub-adult simply
continued its display at this point. Reduced
feeding and increased display and maintenance
activities are energetically costly for a male, and
therefore, ensure that only the fittest males are
able to display for long periods of time resulting
in greater mating success.
The majority of males displayed towards the east
in the morning and the west in the afternoon
(Fig. 5). Orientation of display differed
significantly between morning and afternoon (χ2
= 8.330, df = 3, p = 0.04). However, direct
sunlight on the front side of the trains was not
often sighted. Similarly, once the females
entered the vicinity, males changed their
orientation according to the position of the
female. A minimum of 0.5 to a maximum of 28
rotations were made by the displaying males.
The maximum number of rotations were
recorded when display duration was maximum
(Fig. 6). However, one average one to three
rotations were recorded in displays.

Of the 151 displays, it was found that majority
were in the early and late hours of the day (Fig.
3). No displays were recorded during the hottest
hours of the day (12:00 h to 15:00 h). Displays
were recorded after sunset when females were
present. However, displays began only after
sunrise even without the presence of females.
Displays were more frequent during the morning
than afternoon. Petrie et al., (1991) and Walther
(2003) found feral peacocks display during
morning and late afternoon. The behaviour of an
animal is strongly influenced by age and sex. In
the present case, male incur “high maintenance
and handicap” and thus performing displays in
the absence of females or in the hottest hours of
the day would certainly not be an energy
conserving strategy. Hence, performing the
energy consuming behaviour in the early and
late evening hours of the day would certainly be
beneficial to the animal that performs the
activity. Moreover, females were also less active
in the hottest hours of the day and performing in
the midday often minimizes the reflecting value
of iridescent plumage towards the target female

During the display time, calls were infrequently
made. A maximum of six calls were made only
once while > 30 displays went without any calls
(Fig. 7). Calls were generally made very loud,
sharp and repeated five to six times in quick
succession in non-display hours. However, while
in display, calls were not in succession but often
with gaps. Calls during display were of “mayawe” type, often made at the beginning of the
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display and rarely during the middle and late
display. Harikrishnan et al., (2010) also reported
such successive calls but failed to report the
details of calls during the display. We infer that
like display, calling may also be expensive, and
thus performing both the expensive behaviours
together may not be advantageous.

Of the 151 displays, only 49 were performed in
the presence of females. In 46 of the 49 displays,
females approached the males soon after the
display started. Display duration significantly
increased as the time of presence of females
increased (r = 0.312, p = 0.02). Although train
rattling was observed even without the presence
of females, males rattled their train largely when
the females were in position 2 (60o–120o).
However, no such pattern was obvious in the
case of wing shaking: it was observed both in
the presence and absence of females. Of the 102
displays when males could not attract any
females, display duration varied from 0.05 min
to almost 12 min. However, in the presence of
females, display duration varied from 50 sec to
31.2 min. Dakin & Montgomerie (2009) also
observed the similar pattern. In general, it may
be inferred that train rattling, wing shaking, and
rotation while display do influence the peahen
choice rather than just orienting the display
towards the sun to maximize the reflective value
of iridescent plumage. The reflective value of
the iridescent plumage may be maximized by
rotating, rattling and shaking movements with
minimum light when peahen is nearby rather
than orienting the display towards the sun.

Although the majority of the displays started
without the presence of female, the female
arrived to the spot soon. The majority of the
females approached the displaying males from
the back and gradually moved towards various
positions in front of the male irrespective of time
of day (Fig. 8–11). Regardless of time of day,
females approached the male initially between
an angle of 1800 to 3000 and then took a position
anywhere from 00 to 1200. Dakin & Mongomerie
(2009) also reported a similar pattern in their
study.
Displays were made on the ground, top of
buildings, inside wells, and on the bund around
the wells (Fig. 12). The courts were typically
slightly elevated, similar to a mound, fallen tree,
or large rock, and adult males stood on these and
kept vigil on approaching females. The top of
the roof was the highest point was males were
seen. On a few occasions, displays were made
inside the well around the time of the peahen
arriving for drinking water. Harikrishnan et al.
(2010) also reported such displays on elevated
sites in the wooded countries. Displays were
made both in open and shaded areas. Although
number of courtship displays performed by
peacocks in open and shaded areas did not differ
significantly in the morning, it differed
significantly in the afternoon (χ2= 26.06, df = 1,
p = 0.00). Though not significant, more
courtship displays were recorded in open areas
(Fig. 13). Display area significantly differed
between morning and afternoon (χ2 = 27.615, df
= 1, p = 0.05). Open areas provided various
opportunities to effectively perform displays as
they allowed for attracting females from a longer
distance and vigilance over females, sub-adults,
humans, and other disturbances. In general,
display court selection most likely involves a
number of factors, including proximity to food
resources where female congregate (Loyau et
al., 2007a,b), proximity to closely related males
(Petrie et al., 1999), distance from agnostic
males and predators, and shelter from the wind.
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Figure 1: Map showing the study area

Figure 2: Positions of females found during the display used for the present study.
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Figure 4. Duration of courtship display of peacock in Viralimalai
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Figure 6. Frequency of rotations made during courtship display by
peacock in Viralimalai
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Figure 9. Position of the peahen (adult) during the end period
of the peacock's display (afternoon hours)
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