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ABSTRACT

A free-ranging flock of Indian Peafowl (Pavo cristatus) was studied to analyze their diurnal activity
budget in Barnodi Wildlife Sanctuary, Assam, India. A total of 11,664 scan samples were collected
over three consecutive years (2021-22 to 2023-24), covering all four distinct seasons. The study
revealed that feeding was the predominant activity, impacting all other behaviors throughout the
day. Bimodal peaks for feeding (up to 58% during the morning and 60% during the afternoon) and
locomotion activities (up to 20% during the morning and 41% during the afternoon) while a mid-day
peak for resting was observed. Additionally, mid-day peaks were noted for both preening and sand-
basking behaviors. Display activity was more frequent during late morning and midday, further
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supporting its social function, which appeared to be balanced with resting time. However, the
relatively consistent monitoring behavior suggested a typical approach to territory defense and
predator safety. The findings also indicate that the random distribution of food resources influences
the diurnal activity budget of forest-dwelling Indian Peafowl.

Keywords: Activity budget; Barnodi Wildlife Sanctuary; diurnal activity; Indian peafowl; Pavo cristatus;

time budget.
1. INTRODUCTION

Time budgeting is a quantitative method used to
analyze how animals allocate time to various
activities (Struhsaker and Leland, 1979). The
variation in time spent on these activities is
influenced by factors such as individual physical
condition, food availability, social structure, and
environmental conditions (Clutton-Brock and
Harvey, 1977), reflecting a species' adaptability
to spatial and temporal changes. Numerous
studies have examined activity budgeting,
focusing on annual and seasonal variations
across different species. However, the study of
activity budgeting has certain limitations, as daily
time allocation is often more crucial for meeting a
species' immediate needs than seasonal or
annual patterns. Diurnal activity profiles, which
represent the daily cycle of time allocation, are
shaped by physiological requirements and are
influenced by factors such as weather and food
resource availability in the habitat. As a result,
understanding how time is allocated to various
activities throughout the day is a valuable tool for
studying how animals adapt to different habitats
to optimize resource use for survival and
reproduction (Defler, 1995).

Interestingly, studies on diurnal variation in time
budgeting are quite scarce compared to those
focusing on seasonal activity budgeting. Some
research on diurnal activity budgeting has been
conducted, correlating it with factors such as
weather (Bernstein, 1972, 1975, 1980; Bernstein
and Baker, 1988), temperature, and solar
insolation (Chivers, 1968, 1977; Jarman and
Jarman, 1973), light intensity (Farber and
Ternes, 1969), pharmacological modifications
(Ibuka, 1970), stress (Stroebel, 1969), and
behavioral aspects like mother-infant
relationships, separation, and sleep (Resenblum
et al., 1964). There have also been a few studies
on diurnal feeding activity profiles (Robinson,
1984; Winkler, 1988; Passamani, 1998),
including the effects of hunger (Resenblum et al.,
1969) and digestive physiology and morphology
(Leuthold, 1977), as well as on overall activity
profiles (Bernstein, 1967; Martenson et al., 1977,

Post, 1981; Altmann and Muruthi,
Srivastava, 1989; Passamani, 1998).

1988;

The majority of the studies on activity budgeting
were carried out on primates and large
mammals. Some studies were also there on
avian species like waterfowl and Coots
(Christopher and Hill, 1988), Greater Flamingo
(Kumar and Rana, 2021), Common Loon (Kirsch,
2022), Bee-eater (Ali and Asokan, 2015),
Shelduck (Bensizerara and Chenchouni, 2019),
Whooping Cranes (Vasseur et al., 2023), black-
necked crane (Lhamo, 2021), White-breasted
Kingfisher (Asokan and Ali, 2010) etc. However,
the majority of the studies conducted on Indian
Peafowl (Pavo cristatus) were either carried out
on urban (Ojha, 2009; Dev, 2010; Harikrishnan et
al., 2010; Beauchamp, 2013; Mittal, 2015; Kaur
and Kler, 2017; Senaratna et al., 2019; Jain and
Rana, 2023) or captive populations (Parveen et
al., 2018; Miazi et al., 2020; Bhawna et al., 2024;
Das et al.,, 2024) who partly depend on crops
and/ or supplementary food. Hence, this paper
aimed to cover the diurnal variation of activity
budgeting of a free-ranging forest flock of Indian
Peafowl in Brahmaputra valley which is identified
as their easternmost distribution range.

2. STUDY AREA

The current study was conducted in Bornadi
Wildlife Sanctuary, Assam, India, and spanned
all four seasons. Located in the northern parts of
Udalguri and Baksa districts, the sanctuary
(26.7809°N, 91.7553°E) covers an area of 26.22
square kilometers. Nestled at the foothills of the
Himalayas and sharing a border with Bhutan, it is
situated about 30 km from Tangla town and 130
km (81 miles) from Guwahati (Fig. 1). The
sanctuary takes its name from the Bornadi River,
which runs along its western edge. Established in
1980, it serves as a protected area for wildlife.

Bornadi Wildlife Sanctuary is situated in the
North East Brahmaputra Valley Biogeographic
Province (9A) of the North East India
Biogeographic Zone. The sanctuary
encompasses a diverse range of fifty-one forest
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types, including Tropical Wet Evergreen Forest,
Tropical Semi-Evergreen Forest, Tropical Moist
Deciduous Forest, Subtropical Broadleaf Hill
Forest, Subtropical Pine Forest, Littoral and
Swamp Forest, Grasslands, and Savannahs
(Champion and Seth, 1968). The riverine dry
deciduous forests in the sanctuary are largely in
an early successional stage, gradually
transitioning into moist deciduous forests as the
distance from water sources increases, ultimately
leading to semi-evergreen climax forests in the
central part of the park.

The climate of Bornadi Wildlife Sanctuary is
generally warm but highly humid for most of the
year, with significant levels of precipitation. The
area experiences four distinct seasons: pre-
monsoon (PM), monsoon (M), retreating
monsoon (RM), and winter (W) (Borthakur,
1986).

Bornadi Wildlife Sanctuary plays a crucial role in
protecting several endangered species, including
the Hispid hare and Pygmy hog. It is also home
to a variety of other wildlife, such as capped
langurs, porcupines, Indian gaurs, pangolins,
tigers, Asiatic elephants, leopards, hornbills,
swamp partridges, Bengal floricans, and many

more. Additionally, over 200 bird species can be
found within the sanctuary.

The forest fringe area surrounding the sanctuary
is home to a diverse mix of ethnic and religious
communities. The Bodos form the largest ethnic
group, followed by Adivasi, Assamese, Bengali,
and Nepali communities.

3. MATERIALS AND METHODS

The Scan Sampling method (Altmann, 1974) was
determined to be the most appropriate technique
after conducting several pilot projects,
considering the forest's visibility and the study's
objectives. A five-minute Scan Sampling protocol
was implemented, resulting in a total of 11,664
scan samples collected over four distinct
seasons: pre-monsoon (March-May), monsoon
(June-September), retreating monsoon (October-
November), and winter (December-February)
(Borthakur, 1986). The flock was observed from
dawn until dusk, with observations beginning half
an hour before sunrise and continuing until half
an hour after sunset. All major activities,
including locomotion (travel), feeding, monitoring,
resting, preening, sand bathing, reproductive
behaviors, and other activities, were recorded.
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Fig. 1. Bornadi Wildlife Sanctuary, Assam
(Source: Assam Biodiversity Portal)
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Activities representing less than 5% of the total
observation time were grouped under the label
"other activities," excluding reproductive and
display behaviors. Infrequent behaviors, such as
agonistic interactions and sexual behavior, were
classified within the broader "other activities"
category. The following specific cataloging was
followed to record activities:

Locomotion: This refers to movements that
exceed one body length, excluding those related
to foraging. It encompasses all types of
movement, including walking, running,

flying/gliding, and jumping.

Feeding: This involves the intake of energy in
the form of food, including foraging (the search
for food), feeding, and drinking behavior.

Resting: This indicates a cessation of all
known mechanical activities, which includes
(@) resting behavior characterized by a
motionless state with eyes open and (b) sleeping
behavior identified by being motionless with eyes
closed.

Monitoring: This describes solitary behavior in
which an individual neither feeds, rests, sleeps,
nor engages in social interactions, but instead
looks around, observes, and remains vigilant for
potential food sources.

Preening: This includes the self-manipulation of
feathers with the beak (preening) and also
includes sand bathing (dusting behavior).

Others: Incidental behaviors that account for
less than 5% of total activity time were grouped
as '"other activities". This category includes
various behaviors related to excluding
reproductive  behaviors (courtship, display,
copulation, nest building, oviposition, and
incubation, etc.), aggression, play, and
vocalization. Since animals spend very little time
on these activities, they have not been
categorized further.

Data analysis was done using SPSS ver. 20 and
XLSTAT software. Chi-square and t-tests were
used to find significant differences between
diurnal activity patterns in different seasons
assuming the samples are independent of each
other. Additionally, the Pearson correlation was
also computed to illustrate the association
between different activities in different seasons
and time scales.

4. RESULTS
4.1. Annual Variation

Due to the variation in sunrise and sunset times
throughout the year, making comparisons based
on specific timings was not feasible. Therefore,
sunrise and sunset were used as the “prefix time
scale” for comparing activities. The time
allocated to various activities during the day is
detailed below:

Feeding: The Indian Peafowl flock exhibited a
bimodal peak in feeding activity throughout the
day. Feeding commenced half an hour before
sunrise and continued until half an hour after
sunset. Approximately 40% of their total time
spent on feeding occurred during the morning
and evening, with feeding activity reaching up
to 58% in the morning and 60% in the evening
(Fig. 2). A significant variation in feeding at
various time intervals was also observed during
the morning (t=18.398, p<0.05) and afternoon
hours (t=10.593, p<0.05) in the present study.

Locomotion: Locomotion consistently coincided
with feeding activity throughout the day, making it
the second most time-consuming activity after
feeding. The flock spent approximately 20% of
their total time engaged in locomotion, with a
higher proportion (41%) occurring during the half-
hour before sunrise and a lower percentage
(12%) during midday. Locomotion activity of
peafowl! varies between the different times in the
morning (t=10.089, p<0.05) and afternoon
(t=15.592, p<0.05) as depicted by the t-test.

Resting: The flock exhibited significant variation
in resting activity during the day, with a distinct
peak at midday. They allocated only 0.5% of their
total time to resting half an hour after sunrise,
which gradually increased to 15% around midday
before declining again to 3% in the evening.
Ultimately, resting behavior peaked at 8% half an
hour after sunset. Resting activity varied
significantly only during morning hours (t=2.730,
p=<0.05) during the study period.

Monitoring:  Monitoring  activity remained
relatively stable throughout the day, with a slight
increase in the evening and half an hour after
sunset, reaching 13%. There was also a
significant difference in monitoring activity during
the morning (t=14.281, p<0.05) and afternoon
(t=4.119, p<0.05) of the peafowl in the present
study.
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Preening: Although the time dedicated to these
activities was lower compared to feeding and
resting, the study flock demonstrated a distinct
peak in midday. Time spent on these activities
varied from 0.2% to 34.6% throughout the day.
The t-test illustrated a significant variation in the
preening activity of peafowl both in the morning
(t=5.844, p<0.05) and afternoon (t=4.119,
p=<0.05) in the present study.

Other Activities: Time spent on activities such
as aggression and other behaviors was minimal,
constituting only 3% during mid-day and
decreasing further to just 0.6% in the evening.
The other activities shown by the Indian peafowl
also revealed a significant variation during the
morning (t=6.063, p<0.05) as well as in the
afternoon (t=6.804, p<0.05) as depicted in the
present study.

There was a significant difference between the
various activities (x2=8.253E2, p<0.05) of
peafowl during morning hours in the present
study. The present study revealed an association
between various activities of the peafowl. There
was a negative correlation between feeding and
resting (r= -0.763, p<0.05) whereas a positive
correlation between preening and resting
(r=0.915, p<0.05) and between monitoring and
other activities (r=0.756, p<0.05) was observed
during morning hours. Similarly, the various
activities of peafowl revealed a significant
difference (x2=7.031E3, p<0.05) during the
afternoon time in the present study. Both positive
and negative correlation between various
activities of peafowl was observed during the
afternoon hours. Feeding activities were
negatively correlated with preening (r=-0.939,
p<0.05), monitoring (r=-0.760, p=<0.05), and
resting (r=-0.924, p<0.05). There was a positive

correlation between resting and preening
(r=0.937, p=<0.05) as well as with monitoring
(r=0.794, p<0.05) during the afternoon time.

4.2 Seasonal Variation

Though there is a marked inter-seasonal
variation in activities throughout the daytime, it
showed a similar trend in all seasons as in the
annual variation.

Feeding: The study flock exhibited a bimodal
peak in feeding activity, with one peak occurring
in the morning and the other in the evening,
regardless of the season. On average, the flock
spent 45.18% (ranging from 16.5% to 67.9%) of
their total time feeding during the pre-monsoon
season, 38.23% (ranging from 8.8% to 65.3%) in
the monsoon, 38.87% (ranging from 12.3% to
55.9%) in the retreating monsoon, and 38.38%
(ranging from 21.7% to 55.1%) in winter. During
the pre-monsoon, the highest peaks of feeding
were 67.9% in the morning and 57.7% in the
evening. However, the time spent feeding
dropped to 19.3% during midday. In the
monsoon season, the flock recorded its highest
feeding activity at 65.3% in the morning and
59.2% in the evening. Although the feeding
activity in the retreating monsoon and winter
seasons did not exhibit a distinct bimodal pattern,
it still showed notable variations, with 55.1% in
the morning and 55.9% in the evening during the
retreating monsoon, and 45.4% in the morning
and 55.1% in the evening during winter. A
significant variation in the feeding of Indian
peafowl was also revealed by the t-test in pre-
monsoon (t=10,105, p<0.05), monsoon (t=9.031,
p=<0.05), retreating monsoon (t=12.240, p<0.05)
and winter (t=13.731, p<0.05) the present study.
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Fig. 2. Diurnal variation of activity budgeting
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Diurnal variation of activities in pre-monsoon
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Fig. 3. Diurnal variation of activity profile in pre-monsoon
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Fig. 4. Diurnal variation of activity profile in monsoon

Locomotion: Locomotion activity also exhibited
a distinct bimodal peak across all seasons, as it
is closely linked to feeding behavior. The study
flock devoted an average of 25.38% (ranging
from 11.7% to 35.7%) of their time to locomotion
in the pre-monsoon season, 26.11% (ranging
from 15.8% to 45.5%) in the monsoon, 23.79%
(ranging from 8.9% to 38.3%) during the
retreating monsoon and 26.83% (ranging from
15.8% to 46.6%) in winter. Locomotion activity
peaked half an hour before sunrise in each
respective season, while it decreased during
midday. The t-test also revealed a significant

difference in locomotion during pre-monsoon
(t=12.731, p=<0.05), monsoon (t=11.697, p<0.05),
retreating monsoon (t=10.852, p<0.05) and
winter (t=11.882, p<0.05) of the Indian peafowl in
the present study.

Resting: Similar to annual variation, resting
activity displayed a distinct mid-day peak across
all seasons. On average, the flock spent 10.45%
(ranging from 0% to 38.2%) of their total time
resting during the pre-monsoon season, 18.87%
(ranging from 0% to 46.4%) in the monsoon,
11.98% (ranging from 0.2% to 44.1%) in the
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retreating monsoon, and 7.22% (ranging from
0% to 14.3%) in winter. The t-test also illustrated
a significant difference in the resting activity of
the peafowl during pre-monsoon (t=3.102,
p<0.05), monsoon (t=4.769, p<0.05), retreating
monsoon (t=3.497, p<0.05) and winter (t=4.174,
p<0.05) in the present study.

Monitoring: The time allocated to monitoring
activity remained relatively consistent throughout
the day in each season. The flock dedicated an
average of 7.17% (ranging from 3.2% to 13%) of
their total daily time to monitoring in the pre-
monsoon season, 7.16% (ranging from 4.2% to
12.5%) in the monsoon, 12.16% (ranging from
6.5% to 17.5%) during the retreating monsoon,
and 12.58% (ranging from 9% to 25%) in winter.
The monitoring activity of the Indian peafowl
depicted a statistical variation during pre-
monsoon (t=8.429, p<0.05), monsoon (t=13.622,
p=<0.05), retreating monsoon (t=13.406, p<0.05)
and winter (t=9.554, p<0.05) in the present study.

Preening: Although the time dedicated to
preening and sand basking activities was lower
compared to feeding and locomotion, these
activities still exhibited a distinct peak at midday.
The study flock spent an average of 9.18%
(ranging from 2.4% to 22.3%) of their time on
these activities during the pre-monsoon season,
6.36% (ranging from 0.2% to 17.9%) in the
monsoon, 12.04% (ranging from 4% to 24.8%) in
the retreating monsoon, and 13.11% (ranging

from 1.8% to 34.6%) in winter. The preening
activity of peafowl also differed significantly
during pre-monsoon (t=5.332, p<0.05), monsoon
(t=4.578, p<0.05), retreating monsoon (t=7.390,
p<0.05), and winter (t=4.734, p<0.05) as
observed in the present study.

Other Activities: The time allocated to other
activities (reproduction, aggression, etc.) was
minimal throughout the day across all seasons.
There was a significant variation among other
activities of the peafowl during pre-monsoon
(t=6.009, p<0.05), monsoon (t=5.974, p<0.05),
retreating monsoon (t=4.360, p<0.05) and winter
(t=9.367, p<0.05) in the present study.

Correlation among Various Diurnal
Activities: There was a significant variation
among various activities (x2=9.889E2, p<0.05) of
peafowl in the pre-monsoon season as illustrated
in the present study (Fig. 7). Different activities of
the peafowl exhibited both positive and negative
associations among themselves during pre-
monsoon season. The feeding activity was
significantly negatively correlated with preening
(r=-0.716, p=<0.05), resting (r=-0.869, p<0.05),
and other activities (r=-0.747, p<0.05). Further,
the locomotion activity of peafowl was
significantly negatively correlated with preening
(r=-0.681, p<0.05). Additionally, preening activity
was significantly positively correlated with resting
activity (r=0.886, p<0.05).
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Fig. 5. Diurnal variation of activity profile in retreating monsoon
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Diurnal variation of activities in winter
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Fig. 7. Correlation among different activities during pre-monsoon

The various activities (x2=8.372E2, p<0.05) of
peafowl also differed significantly during
monsoon in the present study (Fig. 8). The
various activities of peafowl also illustrated both
positive and negative correlations among
themselves. There was a significant negative
correlation between feeding with preening (r=-
0.858, p=<0.05) and resting (r=-0.853, p<0.05).
Additionally, a significant negative correlation
was also observed between locomotion and
resting activity (r=-0.576, p<0.05). Further,

preening and resting (r=0.729, p=<0.05) were
positively and significantly correlated with each
other during monsoon in the present study.

There was also a significant difference among
various activities (x2=7.015E2, p<0.05) of
peafowl! during retreating monsoon in the present
study (Fig. 9). Both positive and negative
correlation among various activities of peafowl
was exhibited in the present study. Feeding was
negatively and significantly correlated with
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preening (r=-0.704, p<0.05) and resting (r=-
0.864, p<0.05). Locomotion was also negatively
and significantly correlated with preening (r=-
0.810, p<0.05) and resting (r=-0.680, p<0.05)
whereas preening was positively and significantly
correlated with resting (r=0.723, p<0.05) during
retreating monsoon in the present study.

There was a significant variation among all the
activities (x2=6.613E2, p<0.05) of the peafowl in
the present study during the winter season
(Fig. 10). The various activities of peafowl
correlated with each other positively and
negatively. However, a significant negative
correlation only was found among feeding and
preening (r=-0.636, p<0.05) as well as between
locomotion and resting (r=-0.648, p<0.05) during
winter in the present study.

5. DISCUSSION

For survival, a species primarily requires food,
which is one of the most critical factors
influencing daily activities based on the
resources available in their habitat. The quantity
of food and its energy content needed by a
species, along with the effort involved in
gathering sufficient food, significantly impact their
activity levels and time allocation across various
daily activities (Kushlan, 1978). Consequently,
individuals tend to prioritize feeding activities in

the morning due to hunger, leading to increased
time spent on feeding during these hours, which
gradually declines as the day progresses (Kaur
and Kler, 2017; Choudhary et al.,, 2021). A
similar pattern has been observed in various
other avian species (Soni et al, 2010;
Rameshchandra, 2014; Shao et al., 2015; Kumar
and Rana, 2021). For some avian species, such
as the Black-headed Ibis and Red-naped Ibis,
feeding activity peaks during both morning and
evening hours (Espino-Barros and Baldassarre,
1989). A similar trend has been recorded in
primates (e.g., Hanuman langurs: Srivastava,
1989; Pig-tailed macaques: Bernstein, 1972),
where a bimodal peak in feeding activity is typical
for most diurnal primate species. The
physiological need for energy drives increased
time spent feeding in the morning and evening.
However, the extent of each feeding peak is
influenced by habitat quality. The distribution of
food resources also affects the time spent on
feeding activities in primates (Oates, 1987). In
forest environments, food is often distributed
randomly (Sarkar, 2000), leading to longer
foraging times and an extended feeding curve.
This phenomenon does not apply to captive or
urban populations, where food resources are
clustered (Sarkar, 2014). Consequently, Indian
Peafowl living in urban or captive conditions
spend less time feeding compared to those in the
wild (Miazi et al., 2020; Das et al., 2024).
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Indian Peafowl typically move from their
roosting sites to feeding areas in the morning
and return in the evening. During foraging,
they regularly transition from one feeding
site to another in search of food, which
increases locomotion activity. Therefore, feeding
activity is closely linked with locomotion, resulting

in a bimodal curve for locomotion that mirrors
that of feeding activity. In degraded
habitats, individuals may need to travel greater
distances to find food, resulting in heightened
locomotion activity. In such cases, the feeding
curve may extend more than in undisturbed
habitats.
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Increased locomotion and feeding activities result
in higher energy expenditure. To balance energy
loss with energy gain, Indian Peafowl individuals
need to allocate more time to resting activities.
Consequently, the entire flock tends to rest
during the mid-day hours (Kaur and Kler, 2017;
Chaudhary et al., 2021) after extensive feeding
and locomotion. The amount of time spent
resting is positively correlated with the duration of
both feeding and locomotion activities.

Hypothetically, the time spent on monitoring
activity should remain relatively constant since
the risks from predators and the need for territory
defense do not fluctuate significantly throughout
the day. This study's findings align with the
consensus that time spent on monitoring
activities remains fairly static during the day. As a
result, no distinct diurnal peak for monitoring
activity was observed during the study period.

The time dedicated to preening was minimal
compared to other activities and was typically
noted in the early morning and late evening
hours. Previous research on Indian Peafowl has
reported similar findings (Khera and Kalsi, 1986;
Ramachandran, 1998; Martinez, 2000; Muzaffar,
2004; Ali et al., 2010a,b; Asokan et al., 2010). In
contrast, sand basking activities were more
commonly observed during mid-day and early
evening hours.

Regarding reproductive behavior, peacocks
engage in dancing and displaying to attract
peahens for copulation, which occurs more
frequently in the morning and decreases in the
afternoon during the monsoon season (Sharma,
1972; Johnsingh and Murali, 1978; Yasmin,
1995). Overall, the time allocated to breeding
and display activities is significantly less
compared to other activities. Following this,
peahens initiate incubation, which lasts for an
extended period.

6. CONCLUSION

The investigation into the diurnal activity patterns
of Indian Peafowl flocks in the Brahmaputra
Valley reveals that the availability of food
resources significantly impacts these activity
profiles. The random distribution of food within
the forest leads to a pronounced peak in feeding
and locomotion activities during the morning,
followed by a mid-day peak in resting. This is
then succeeded by additional peaks for both
feeding and locomation activities in the evening.
In contrast, there was no distinct peak observed

for monitoring activity, as the efforts related to
territory defense and predator awareness
remained consistent throughout the day. Thus,
the availability of food resources shapes the
diurnal activity profiles of free-ranging Indian
Peafowl.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc.) and text-to-image
generators have been used during the writing or
editing of this manuscript.

ACKNOWLEDGEMENT

The authors are thankful to the Assam Forest
Department for giving permission and necessary
help for conducting this study. The authors also
acknowledged the Department of Zoology,
University of Science & Technology Meghalaya
for their kind help during this study. The first
author is also thankful to the principal and other
faculties of Tangla College, Tangla, Assam for
their kind help and support.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Ali, A. H., & Asokan, S. (2015). Diurnal-activity
patterns of the Small Bee-eater (Merops
orientalis) in Southern India. Tropical Life
Sciences Research, 26(1), 9-20.

Ali, A. M. S., Asokan, S., & Manikannan, R.
(2010). Habitat-related density and activity
patterns of the White-breasted Kingfisher
Halcyon smyrnensis in Cauvery Delta,
Southern India. Podoces, 5(1), 54—62.

Ali, A. M. S., Asokan, S., Manikannan, R., &
Nithiyanandam, G. T. (2010). Population
density and diurnal activity patterns of
Black Drongo Dicrurus macrocercus (Aves:
Passeriformes) at Cauvery Delta, Tamil

Nadu, India. Global  Journal  of
Environmental Research, 4(3), 168-174.

Altmann, J. (1974). Observational study of
behaviour: Sampling methods. Behaviour,
49, 227-267.
Available:https://doi.org/10.1163/15685397
4x00534

Altmann, J., & Muruthi, P. (1988). Differences in
daily life between semi-provisioned and

521



Das et al.; Uttar Pradesh J. Zool., vol. 45, no. 20, pp. 511-524, 2024; Article no.UPJOZ.4291

wild-feeding Baboons. American Journal of
Primatology, 15, 213-221.

Asokan, S., & Ali, A. M. S. (2010). Time-activity
budget of White-breasted Kingfisher
Halcyon smyrnensis in Cauvery Delta
Region, Tamil Nadu, India. Advances in
Biological Research, 4(6), 288—291.

Asokan, S., Ali, A. M. S., Manikannan, R., &
Nithiyanandam, G. T. (2010). Population
densities and diurnal activity pattern of the
Indian Roller Coracias benghalensis (Aves:
Coraciiformes) in Nagapattinam District,
Tamil Nadu, India. Journal of Threatened
Taxa, 2(10), 1185-1191.

Beauchamp, A. J. (2013).
behaviour records of peafowl (Pavo
cristatus) at Mansion House Historic
Reserve, Kawau Island, New Zealand,
1992-2010. Notornis, 60, 224-232.

Bensizerara, D., & Chenchouni, H. (2019). Are
diurnal time-budgets and activity patterns
density-dependent in  the  Shelduck
(Tadorna tadorna) wintering in Algeria? An
analysis across multiple temporal scales.
Avian Research, 10, 12.
Available:https://doi.org/10.1186/s40657-
019-0152-y

Bernstein, |. S. (1967). The Lutong of Kuala
Selangor. Behaviour, 32, 1-3.

Bernstein, I. S. (1972). Daily activity cycles and
weather influences on a Pigtail Monkey
Group. Folia Primatologica, 18, 390-415.

Bernstein, 1. S. (1975). Activity patterns in a
Gelada monkey group. Folia
Primatologica, 23, 50-71.

Bernstein, I. S. (1980). Activity patterns in a
stumptail macaque group (Macaca
arctoides). Folia Primatologica, 33, 20-45.

Bernstein, I. S., & Baker, S. C. (1988). Activity
patterns in a captive group of Celebes
Black Apes (Macaca nigra). Folia
Primatologica, 51, 61-75.

Bhawna, Nigam, R., Siddiqui, A. A., Rai, S., &
Singh, C. (2024). To study the temporal
behavior of White Peacock (Pavo cristatus)
at Lucknow Zoo, Uttar Pradesh. Journal of
Emerging Technologies and Innovative
Research, 11(5), 663-671.

Borthakur, M. (1986). Weather and climate of
North East India. The North East
Geographer, 18(1 & 2), 20-27.

Champion, S. H. G., & Seth, S. K. (1968). A
revised survey of the forest types of India.
The Manager of Publication.

Chivers, D. (1968). On the daily behaviour and
spacing of howling monkey groups. Folia
Primatologica, 10, 48-102.

Breeding and

Chivers, D. (1977). The feeding behaviour of
siamang (Symphalagus syndactylus). In T.
H. C. Clutton-Brock (Ed.), Primate ecology
(pp. 355—-383). Academic Press.

Choudhary, N. L., & Chishty, N. (2021). Food
and feeding preference of Indian peafowl
(Pavo cristatus Linnaeus, 1758) in Barmer
district, Rajasthan, India. In
Multidisciplinary subjects for research-IV
(Chapter 18). Red’Shine Publication Inc.
Available:https://doi.org/10.2021/71620064
9.18

Christopher, M. W., & Hill, E. P. (1988). Diurnal
activity budgets of nonbreeding waterfowl
and coots using catfish ponds in
Mississippi. Proceedings of Southeastern
Fish and Wildlife Conference of Fish and
Wildlife Agencies, 42, 520-527.

Das, M., Mukherjee, M., & Gan, S. (2024). A
study on diurnal activity pattern and time
budget analysis of captive Indian peafowl
(Pavo cristatus) in monsoon, winter and
summer seasons at Alipore zoological

garden, Kolkata, India. Journal of
Biodiversity and Environmental Sciences,
25(3), 80-93.

Defler, T. R. (1995). The time budget of a group

of wild woolly monkeys (Lagothrix
lagotricha).  International  Journal  of
Primatology, 16, 107-120.

Dev, K. (2010). Demography, ecology and

ethology of Indian peafowl, Pavo cristatus
in Shekhawati region of Thar desert, India
(Ph.D. thesis). Maharaja Gangadhar Singh
University, Bikaner, India.

Espino-Barros, R., & Baldassarre, G. A. (1989).
Numbers, migration chronology, and
activity patterns of nonbreeding Caribbean
Flamingos in Yucatan, Mexico. Condor, 91,

592-597.

Farber, D. N., & Ternes, J. W. (1969).
lllumination intensity and behavioral
circadian rhythms. In Rohles (Ed.),

Circadian Rhythms in Nonhuman Primates
(Vol. 9, pp. 1-7). S. Karger.

Harikrishnan, S., Vasudevan, K., & Sivakumar,
K. (2010). Behavior of Indian Peafowl Pavo
cristatus Linn. 1758 during the mating
period in a natural population. The Open
Ornithology Journal, 3, 13-19.

Ibuka, N. (1970). The influence of day-night
cycles and the additive effects of
methamphetamine and illumination on the
spontaneous activity in rhesus monkeys
(Macaca mulatta). Primates, 7, 205-258.

Jain, D., & Rana, S. (2023). Seasonal density
variation, flock size, and budgeting

522



Das et al.; Uttar Pradesh J. Zool., vol. 45, no. 20, pp. 511-524, 2024; Article no.UPJOZ.4291

behaviour of Indian peafowl (Pavo
cristatus) in Ambala, Haryana, India.
International Journal of Current Science,
13(1), 261-267.

Jarman, M. V., & Jarman, P. (1973). Daily activity
of impala. East African Wildlife Journal, 11,
75-92.

Johnsigh, A. J. T., & Murali, S. (1978). The
ecology and behavior of the Indian peafowl
(Pavo cristatus) Linn. of Injar, Tamil Nadu.
Journal of the Bombay Natural History
Society, 75, 1069-1079.

Kaur, S., & Kler, T. K. (2017). Studies on
different behavioral activities of Indian
peafowl (Pavo cristatus) in agricultural
areas of Punjab. Journal of Entomology
and Zoology Studies, 5, 294-300.

Khera, S., & Kalsi, R. S. (1986). Diurnal time
budgets of the Bank Myna (Acridotheres
ginginianus) (Sturnidae) during pre-laying,
laying and incubation periods. Pavo, 25(1—
2), 25-32.

Kirsch, A. (2022). Diurnal time-activity budget of
the common loon (Gavia immer) in
Northern Michigan (M.Sc. dissertation).
University of Michigan.

Kumar, A., & Rana, S. (2021). Behavioural
patterns and activity budgeting of greater
flamingo, = Phoenicopterus roseus in
Najafgarh Jheel Bird Sanctuary (Drain),
Haryana, India. Asian Journal of
Conservation Biology, 10(2), 258-265.
Available:https://doi.org/10.53562/ajcb.689
19

Kushlan, J. A. (1978). Nonrigorous foraging by
robbing egrets. Ecology, 59(4), 649—653.

Leuthold, W. (1977). African ungulates. Springer-
Verlag.

Lhamo, R. (2021). Diurnal activity-time budget of
the black-necked crane, Grus nigricollis,
and its behavioral response to human
disturbances, in foraging habitats of
Bumdeling Gewog & Yangtse Gewog,
Bhutan. Journal of the Bhutan Ecological
Society, 4, 39-55.

Martenson, J., Oswald, M., Sackett, D., & Erwin,
J. (1977). Diurnal variation of common
behaviours of pigtail monkeys (Macaca
nemestrina). Primates, 18(4), 875-882.

Martinez, C. (2000). Daily activity patterns of
Great Bustards Otis tarda. Ardeola, 47(1),
57-68.

Miazi, O. F., Miah, G., Hassan, M. M., Jalil, M.
A., & Khan, M. M. H. (2020). Day long
activities of Indian Blue Peafowl in
Bangladesh National Zoo. Bangladesh

Journal of Veterinary and Animal Sciences,
8(2), 55-59.

Mittal, A. K. (2015). A study on status, ecology,
behaviour, and conservation of Indian
Peafowl (Pavo cristatus, Linnaeus, 1758)
with special reference to the Keoladeo
National Park (Ph.D. thesis). University of
Rajasthan, India.

Muzaffar, S. B. (2004). Diurnal time-activity
budgets in wintering Ferruginous Pochard
Aythya nyroca in Tanguar Haor,
Bangladesh. Forktail, 20, 25-27.

Oates, J. F. (1987). Food distribution and
foraging behaviour. In B. B. Smuts, D. L.
Cheney, R. M. Seyforth, R. W. Wrangham,
& T. T. Struhasaker (Eds.), Primate
societies (pp. 197-209). University of
Chicago Press.

Ojha, A. (2009). Ecology and behaviour of the
Pavo cristatus (Indian Peacock) (Ph.D.
thesis). Maharaja Gangadhar Singh
University, Bikaner, India.

Parveen, Z., Sidra, S., & Khan, B. N. (2018). Diet
preferences and general behavior of
Peafowls in captive environment. Punjab
University Journal of Zoology, 33(1), 16—
21.

Passamani, M. (1998). Activity budget of
Geoffroy’'s marmoset (Callithrix geoffroyi)
in an Atlantic forest in Southeastern Brazil.
American Journal of Primatology, 46, 333—
340.

Post, D. G. (1981). Activity patterns of yellow
baboons (Papio cynocephalus) in the
Amboseli National Park, Kenya. Animal
Behaviour, 29, 357-347.

Rabinson, J. G. (1984). Diurnal variation in
foraging and diet in the Wedge-Capped
Capuchin Cebus olivaceus. Folia
Primatologica, 43, 216-228.

Ramachandran, N. K. (1998). Activity patterns
and time budgets of the Pheasant-tailed
(Hydrophaslanus chirurgus) and
Bronzewinged (Metopidius indicus)
Jacanas. Journal of the Bombay Natural
History Society, 95(1), 234-245.

Rameshchandra, V. V. (2014). Studies on lesser
flamingo Phoeniconaias minor with special
reference to ecology, threats, and
conservation management (M.S. thesis).
M.S. University of Baroda, Gujarat.

Resenblum, L. A., Clark, R. W., & Kaufman, I. C.
(1964). Diurnal variations in mother-infant
separation and sleep in species of
macaque. Journal of Comparative and
Physiological Psychology, 58, 330-332.

523



Das et al.; Uttar Pradesh J. Zool., vol. 45, no. 20, pp. 511-524, 2024; Article no.UPJOZ.4291

Resenblum, L. A., Clark, R. W., & Kaufman, I. C.
(1969). Interspecific variations in the effect
of hunger on diurnally varying behavior
elements in macaques. Brain Behaviour
and Evolution, 2, 119-131.

Sarkar, P. (2000). Ecology and dynamics of
social relationships of  Assamese
macaque: Macaca assamensis
(McClelland, 1839) (Unpublished thesis).
Gauhati University, Guwabhati, India.

Sarkar, P. (2014). Assamese macaque: Ecology
and social dynamics. LAP Lambert
Academic Publishing.

Senaratna, D., Lingesh, S., & Atapattu, N. S. B.
M. (2019). Foraging behaviour-based
management strategy to minimize crop
damage caused by Indian Peafowl (Pavo
cristatus). Journal of Ethology & Animal
Science, 2(2), 1-5.

Shao, M., Guo, H., Cui, P.,, & Hu, B. (2015).
Preliminary study on time budget and
foraging strategy of wintering Oriental
White Stork at Poyang Lake, Jiangxi
Province, China. Pakistan Journal of
Zoology, 47(1), 71-78.

Sharma, I. K. (1972). Study of call notes on the
peafowl and mode of expressions.
Newsletter for Birds Watchers, 12, 4-6.

Soni, K. C., Sharma, A. N., & Soni, V. C. (2010).
Nesting ecology, interspecific
interaction and nesting association of
Indian Black lbis (Pseudibis papillosa)
inhabiting the arid zone of Rajasthan. Our
Nature, 8, 12-25.

Srivastava, A. (1989). *Feeding ecology and
behaviour of Hanuman langur, Presbytis
entellus (Ph.D. thesis). J.N.V. University,
Jodhpur.

Stroebel, C. F. (1969). Biologic rhythm correlates
of disturbed behavior in the rhesus
monkey. In R. Rohles (Ed.), Circadian
rhythms in nonhuman primates (Vol. 9, pp.

91-104). Bibliotheca Primatologica. S.
Karger.
Struhsaker, T. T., & Leland, L. (1979).

Socioecology of five sympatric monkey
species in the Kibale Forest, Uganda. In J.
S. Rosenblatt, R. A. Hinde, C. Beer, & M.
C. Busnel (Eds.), Advances in the study of
behaviour (Vol. 9, pp. 1-79). Academic
Press.

Vasseur, P. L., King, S. L., & Kaller, M. D.
(2023). Diurnal time-activity budget and
habitat use of whooping cranes (Grus
americana) in the reintroduced Louisiana
nonmigratory population. The Wilson
Journal of Ornithology, 135(1), 31-45.

Winkler, P. (1988). Feeding behavior of a food-
enhanced troop of Hanuman langurs
(Presbytis entellus) in Jodhpur, India. In F.
A. J. & C. H. Southwick (Eds.), Ecology
and behavior of food-enhanced primate
groups (pp. 3—24). University of Colorado,
Boulder, Colorado.

Yasmin, S. (1995). Characteristics of trees used
for roosting by blue peafowl in Aligarh
district, India. Annual Review of the World
Pheasant Association, 49, 57-63.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/4291

524


https://www.sdiarticle5.com/review-history/4291

