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Abstract
Population, diurnal activity pattern, roosting behaviour,
and feeding ecology of the Indian Roller Coracias
benghalensis (Linnaeus, 1758) was studied during
January to March 1997 in the Mayiladuthurai and Sirkali
taluks of Nagappattinam District, Tamil Nadu.  Line
transect surveys showed that the Indian Roller’s density
was high in agricultural habitat (50 birds km-2), which
suggested that they could play a role in controlling
agricultural insect pests.  Pellet analyses showed that
insects were the principal food, which was also confirmed
by focal observations.  Studies on the diurnal activity
pattern of the Indian Roller revealed that they feed mainly
on ground insects.  Their feeding activity was more in
the evening hours, prior to roosting.
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Introduction
Birds constitute an important component of agro-ecosystems
and the role of birds in agro-ecosystems, is gaining more and
more attention (Dhindsa & Saini, 1994).  As depredators of
insects, birds stand supreme among vertebrates (Patel et al.,
1987; Chakravarthy, 1988; Parasharya et al., 1988, 1994).

In many developing countries like India, agro-ecosystem is not
completely modernised.  The use of pesticides to control insect
pests is avoided in certain areas, especially for low revenue
crops like millet, maize, etc. (Parasharya et al., 1994).  In such
situations, birds become important bio-control agents,
suppressing the insect pests.  Therefore important predators
like insectivorous birds need to be encouraged in the agro-
ecosystem by use of appropriate management practices.

According to Dhindsa & Saini (1994) research on the role of
birds in the control of insect pests of agricultural areas are of
top priority to our country.

The Indian Roller Coracias benghalensis (Linnaeus, 1758) is an
insectivorous bird primarily found in agricultural areas. Ali and
Ripley (1983) regarded the Indian Roller as highly beneficial to
agriculture since it destroys vast quantities of insect pests.
There is some amount of information on the general aspects of
the Indian Roller (Lowther, 1944; Panicker, 1980; Rajasekar, 1982;
Thiyagesan, 1991; Asokan, 1995).  This study investigates the
population, activity pattern, roosting behaviour and feeding
ecology of the Indian Roller.

Study area
The study was carried out in the Mayiladuthurai and Sirkali
taluks of Nagappattinam District, Tamil Nadu.

Methods
Population studies
Populations of Indian Roller were monitored in three habitats,
agricultural, riverine and urban.  The agricultural lands were
under crops, such as paddy Oryza sativa, sugar cane Saccarum
officinarum, groundnut Arachis hypogea and banana Musa
paradisiaca.  The riverine habitat was the area along the course
of the River “Cauvery”.  Urban habitat was in areas with a
predominance of human dwellings.  Line transects (Burnham, et
al., 1980) of 2km length were laid in the three habitat types.
Census was carried out immediately after sunrise, between 0600
and 0800hrs. Double counting was avoided by noting the
direction and movements of birds.  The censuses were done at
the rate of 0.75 to 1.00km hr-1 and counting was avoided on
cloudy, rainy and windy days.  For each bird sighting, number
of birds, and perpendicular distance from the transects were
recorded.  From the data so obtained the density of the bird was
calculated by using the following formula
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Number of birds seen
Density (No./sq km) =    ——————————————

           2 x L x W

Where, L = Length of the transect and
W = Mean perpendicular distance

Time activity budget
Daily time activity budget of the Indian Roller was studied by
focal animal sampling method (Altmann, 1974).  Observations
were made in four different time blocks of a day viz., 0600-0900hr,
0900-1200hr, 1200-1500hr and 1500-1800hr and the activities of
birds were recorded. The data was converted into percentage
time spent for each activity (Hutto, 1990).

Roosting behaviour
The roosting behaviour was studied from three roosting sites of
Indian Roller.  The roosting and awakening time of the bird, and
also the pre-roosting and post-awakening behaviour of these
three individuals were recorded.

Diet/foods
The pellets of Indian Roller were collected from under their
perches and/nesting sites.  A total of 638 pellets were collected
from four sites.  Collected pellets were dried to constant weight
by keeping them at 600C in a hot air oven.  The pellets were then
dissolved in water and 5% NaOH to isolate the hard prey remains.
To dissolve the pellets, a quantity of dissolvent was used
depending on the pellet size.  The prey items were identified by
comparing with the museum specimens collected from the study
areas.

The foraging behaviour of the Indian Roller with respect to its
perch characteristics and feeding substrate types were studied.
The perch types of the Indian Roller were categorized as electric
wires/telegraphic wires, walls, trees, shrubs and ‘others’, which
included sticks and mounds above the ground level.  The
different perch and foraging heights were grouped as 0-3m, 3-
6m, 6-9m, 9-12m, and 12-15m and their percent use was calculated
by using Bell & Ford (1990) method.

Foraging substrate and position
The foraging substrate of the Indian Roller were classified into
i) air, ii) plants and iii) ground, and for each case the percentage
use was estimated, the percentage use of above plant categories
was estimated.  The use of various positions on trees for insect
feeding was classified as canopy, trunk and base and the
percentage use of each category was also calculated.

Feeding techniques
The foraging strategies of the Indian Roller were classified into
1) hawking:  a flight, which resulted in the capture of a flying
insect; 2) gleaning: a standing or moving bird picking a stationary
prey item from a substrate; and 3) ground feeding: the capture
of insects and mites from the ground surface.

Observation and Results
Results of the population studies on the Indian Roller at the
three habitat types during different months of the study period
are shown in Fig. 1.  In January and March the Indian Rollers
were more in numbers in agricultural lands and during February
in riverine habitats.

Figure 2.  Time activity budget (per cent time spent) of Indian
Roller Coracias benghalensis in the study area.
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Figure 1.  Month-wise variations in the percentage of Indian
Roller Coracias benghalensis at three habitat types in the

study area
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Time activity budget
Diurnal activity patterns of the Indian Roller during different
time blocks of a day during the study period are shown in Fig. 2.
Totally 216 hours were spent in recording the Indian Roller’s
activity pattern.  Overall the Indian Roller spent most of its time
resting (87.1%) i.e., sitting.  Feeding (5.5%) came next in the
order of preference which was followed by flying (5.7%),
reproductive activity (0.7%) and other activities (1.0%).

Roosting behaviour
The Indian Roller at the study area began roosting between
1845 and 1849hr and their awaking time was between 0558 and

0605hr.  Immediately after awaking in the morning the birds spent
a few minutes preening and flew around their roosting sites and
perched for few minutes before they flew away for their daily
routine.  Prior to roosting they invariably had an evening bout
of feeding and a few minutes of comfort activities like preening.

Feeding ecology
Pellet analysis
Results of pellet analysis are shown in Fig. 3.  Totally 638 pellets,
154 from site “A”, 157 from site “B”, 162 from site “C” and 165
from site “D” were analysed.  Coleopteran beetles were the
predominant prey items as they constituted from 38.3% to 52.7%
of the prey ranging in different sites with an overall value of
45.7% (Fig.  3).  Overall, this was followed by Orthopteran remains
(24.5%), Hymenopterans (13.0%), Lepidopterans (8.5%) and
unidentified (8.3%).

Foraging behaviour
Electric or telegraphic wires were their main perches (45.45%)
followed by trees (26. 44%) and shrubs (18.56%) (Fig. 4).  The
Indian Roller mainly used perches of height ranging from 3.9m
for locating insect prey (Fig. 5) and even in higher perches their
preferred perching heights were 3-9m.  All the insect prey was
captured below 3m from the ground level.  The Indian Roller
obtained its insect food predominantly from the ground (97.43%)
(Fig. 6).  Whenever the Indian Roller fed on insects from trees, it
invariably obtained them from the canopies.  Ground feeding
was the predominant foraging method used by the Indian Roller
(Fig. 7).
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Figure 3.  Prey composition (%) of pellets of Indian Roller
Coracias benghalensis
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Figure 5.  Percent use of different height (m) classes of perch
and perching for insect feeding by the Indian Roller Coracias
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Roller Coracias benghalensis
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Discussion
The studies showed that the Indian Roller preferred agricultural
lands (Fig. 1), as possibly due to relatively rich supply of insects.
Food is frequently the most important density dependent factor
for birds (Lack, 1966).  The riverine habitats ranked first in the
order of preference to the Indian Roller during February 1997.
This might be due to the harvesting of paddy and drastic
reduction of availability of prey at agricultural lands and greater
vegetation density at the riverine habitats, a strong association
between the measures of tree cover and insectivorous bird
densities (De Graaf & Wentworth, 1986).  The tree covers were
important factors in the Indian Roller’s habitat selection during
harvesting and cultivation in this study area.  This might be the
reason more number of birds had been recorded in the riverine
habitat during the month of February.  Human habitations ranked
as third in order of preference of Indian Roller due to habitat
disturbances and lack of food availability.  However, future
studies covering insect availabilities simultaneously should be
undertaken to understand the bird’s habitat selection.

Time activity studies showed that the Indian Roller fed more
during the late evening.  Since they are mainly sit-and-wait
predators, they spent majority of their time sitting (resting).  The
activity pattern in birds can be influenced by various factors
such as habitat and season (Ford et al., 1990; Asokan, 1995),
food availability (Hutto, 1990), etc.  Both, the relationships
between the above factors and the time activity pattern of the
Indian Roller are needed to understand its behaviour fully.

Studies on the roosting behaviour of the Indian Roller have
shown the Indian Roller to come in late to roost after an invariably
late evening feeding bout.  This showed that the Indian Roller
plays an important role in the control of insects pests.  If one
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could make a checklist of insects active during evening hours
and their role in agriculture, then the bird’s role could be fully
understood.  Dhindsa & Saini (1994) also regarded that not much
is known about the roosting ecology of Indian birds which this
study tries to fulfill to some extent.

Pellet analysis inferred that Coleopterans were the principal food
of the Indian Roller.  Further, insect body parts constituted almost
100% of the prey remains in the pellets of Indian Roller, an
indication that it could be a very potent insect control agent.
Parasharya et al. (1994) also recorded the Indian Roller to be an
important bio-control agent against the White Grub (Holotricha
sp. scarabidae) which is an important subterranean pest
damaging root system of several crops.  However, in the present
study the exact insect species on which the Indian Roller fed
could not be ascertained fully.

Behavioural studies have clearly shown that the Indian Roller is
principally a ground feeder, and rarely feeds in air (Ali & Ripley,
1983; Asokan, 1995).
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