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Abstract

A study was undertaken to discover the food habits of Bubo bengalensis in a densely populated
landscape. Mammals accounted for an estimated biomass of 86.4%; of which rodents comprised
65.1%. The diet of the owl species comprised different rodent species like Tetera indica (27.06%),
Rattus rattus (24.16%), Bandicota bengalensis (11.60%), Funumbulus pennanti (0.50%) as
principal food; however, Lepus nigricolis (18.03%), and Suncus murinus (1.22%) were other
mammalian prey. Birds were almost significant non-mammalian prey items which formed a
source of persistent food followed by anurans (3.20%) and reptilians (3.06%). Chiropterans
contributed only a small portion of biomass consumed i.e. 0.96%. This study might confirm the
niche components supportive of Bubo bengalensis populations.

Keywords: Indian Eagle Owl, Regurgitated food, Seasonal difference, Diet range, Percentage
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Introduction

The Indian Eagle Owl (Bubo bengalensis) is a
large owl with prominent brown ear-tufts and
is largely crepuscular and nocturnal in nature.
They occur throughout peninsular India. Bubo
bengalensis is also called the Rock Eagle Owl,
the Bengal Eagle Owl or Indian Great Horned
Owl. The genus Bubo comprises some of the
world’s largest species of owls which enjoy
tertiary level in the food chain and are also
excellent indicator organisms of the ecosystem
they inhabit. The prey spectrum of only two
species have been extensively studied in the
northern hemisphere, viz., the Eurasian Eagle
Owl Bubo bubo and B. bengalensis (Herrera &
Hiraldo, 1976; Martinez et al., 1992; Martinez,
2003). The Indian Eagle Owl has received
little attention in India. Owls of genus Bubo
are nearly cosmopolitan, found everywhere
except the Australian region and on south west

Pacific islands, where they are replaced by
Ninox owls, and in the Arctic. There are many
short communications concerning the diet of
the species that are based on casual
observations (Ali, 1969, 1996; Ali & Ripley,
1987).

The aim of this study is to identify the prey
spectrum and prey selection by Bubo
bengalensis which can lay the cornerstone for
further investigation. Foraging behavior of B.
bengalensis was considered while evaluating
habitat requirements and also documentation
of prey species available within the foraging
range of owls, because prey species
availability reflects diet composition. The
entire study was conducted from February,
2016 to January, 2019.
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Study Area

The entire study was conducted in Lucknow
district. There are some forest patches along
the river Gomti like Kukrail, Musabagh,
Banshigarhi, Rehmankheda, PGI campus. All
these forest patches provide a good habitat for
owl species. A few nesting and roosting sites
were located in these forest patches. On the
boundary of the forest, there are extensive
agricultural fields which provide a good prey
base for the owl species.

Lucknow, the capital of Uttar Pradesh, is
situated 123 m above sea level. It is situated
between 26.30° & 27.10° North latitude and
80.30° & 81.13° East longitude. It covers an
area of 3,244 sg.km. It is surrounded on the
eastern side by the district of Barabanki, on the
western side by the district of Unnao, on the
southern side by Raebareli and on the northern
side by Sitapur and Hardoi districts. The
Gomti river flows through the city. Some of
the tributaries of this river are Kukrail, Loni,
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Beta etc. The Sai river flows south of the city
and in the east enters Raebareli district. The
major towns of Lucknow district are
Malihabad,  Gosainganj, = Mohanlalganj,
BakshiKaTalaab, Amethi etc. The distance
from the sea gives Lucknow an extreme
continental climate with the prevalence of
continental air during major parts of the year.
Only during the four months from June to
September about 75 % of the total rainfall is
realized. The summers in Lucknow are very
hot and winters very cold. The temperature
may rise up to about 46° Celsius in summers,
though the average temperature is around 38-
39° Celsius. Though the winters are not
bitterly cold on most days, the temperature
may fall to 3-4° Celsius for a few days in
winters when the cold winds from the
Himalayan region make the winters chilly. The
winters are also marked by mist and fog in the
mornings. (Anonymous ,2012).
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Materials and Methods

Spots were located by secondary survey from
the general public, usually residents of the
areas concerned. Suspected habitats were
located through discussions with Forest
Department officials and villagers. Owl
habitats have been surveyed throughout the
district on foot at night, equipped with
powerful flashlights, a DSLR Camera (Canon
70D) and binoculars (Bushnell 10x70x70).
Most of the surveys were conducted along the
periphery of forests on calm nights from
March to October when owls are most
responsive.

Although, the pellet analysis method
(Errington, 1930) was the standard method for
the identification of composition of diet of
owls, adhering to that method will yield
inaccurate estimates of overall diet of the owls,
hence carcass leftovers too were analyzed
(Simmons et al., 1991). A simple key for
identification of rodents in pellets (based on
structure of lower mandibles) was used to
produce unbiased data of prey consumed by
Bubo bengalensis (Ramanujam, 2004). This
method was well grounded to give accurate
figures of rodents and other vertebrates and
non-vertebrates by including cadaver remains
with heads found within their territory.
Identification of prey remains in pellets
considered on the reference collection and
with a guide to related species (Anonymous,
1995). To identify the carcass remains of
different prey items on the basis of
morphological characteristics, literature was
followed, viz., for amphibians (Daniels, 2005),

reptiles (Daniels, 1992), birds (Ali, 1996; All.

& Ripley, 1987), bats (Bates & Harrison,

1997). Arthropods were identified to family.

level using existing literature (Borror, 1992).
Broadcast surveys were also conducted during
night to determine the presence of owls.
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Broadcast surveys consisted of playing
breeding calls to elicit a response from owils.
The collection of pellets and carcass remains
were done during the day time mostly from
March to August. Pellets were collected from
the different locations within the study area.
Each site was visited repeatedly depending
upon the presence of owls.

Pellets were soaked in water and then gently
teased apart. Unbroken pellets were analyzed
individually. Prey species were isolated
carefully and each was then separated to many
sets of skull with right and left mandibles as
much as possible. These along with all
incomplete skeletal sets (skull, left and right
mandible), were counted as an individual. The
intact ones were included for dry weight
analysis (Yalden & Morins, 1990). Biomass
(Quantitative percentage) of food ingested was
measured by dry weight analysis. The prey
biomass was determined assigning to each
species its average weight reported in the
literature, e.g. Macdonald & Barret (1993) for
mammals. For this, each food item was dried
in sun for a few days so that no moisture was
left. Dry weight was chosen as the standard
criterion because differences in moisture
content of prey items could prejudice the
values (Sugden, 1973), and also because of
more direct nutritional rendition (Reinecke,
1979). Standard trapping method was used to
estimate the Murid population in the study area
(Barnett & Dutton, 1995).

The following parameters
calculated:

The percentage of the biomass of prey from
pellets observed

The correlation between prey
different seasons.

were also

items in
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Fig.2: Map of Lucknow District

Results

A total of 1231 prey items were identified from
pellets and carcass remains, accounting for a
biomass (dry weight) of 63,742.27 g. Three
general classes of prey were mammals, non-
mammalian vertebrates and arthropods. Tetera
indica comprised of 27.06% of biomass which
was highest among all the prey items while
Rattus rattus was the second highest prey item
that accounted for 24.16% of biomass. Lepus

nigricollis was the third highest prey biomass
comprising 18.03%. Among all the prey items,
Tetera indica & Rattus rattus were staple food
items since the availability and habitat of these
species were most suitable, while Lepus
nigricollis, Bandicota bengalensis and Aves
were constant food. Some other mammals,
Anurans and arthropods fall in the Auxiliary
and Opportunistic food items prey category for
Indian eagle owls.
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Table 1. The prey of Bubo bengalensis: compiled data from all sites
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10

11

12

13

14

15

S.N.

Prey species

Mus (Linnaeus, 1758)
sp., the Indian mouse
Rattus rattus
(Linnaeus, 1758 ), the
black house rat
Milardia meltada (
Gray 1837), the soft —
furred rat

Tetera indica
(Hardwicke, 1807),
the Indian gerbil
Bandicota bengalensis
(Gray, 1835), the
lesser bandicoot rat
Funambulus pennanti
(Wroughton 1905), the
northern palm squirrel
Lepus nigricollis F.
Cuvier, 1823, the
Indian hare

Suncus murinus
(Linnaeus, 1766),
Asian House Shrew
Chiroptera

Aves

Calotes sp.

Varanus bengalensis
(Daudin, 1802),
Bengal monitor
Anurans

Coleopterans

Orthoptera

Total
nos.

206

115

33

286

288

36

26

87

13
27
75

14

11

Percentage

16.73

9.34

2.70

23.23

23.40

291

2.10

7.09

1.05
2.20
6.09

1.13

0.40
0.90

0.73

Estimated
Biomass

)
3143.11

15 400.7

129.9

17 250.4

73945

319.2

11494.2

779.73

607.62
3233.68
160

1786.96

2042.25

*

% of
biomass

4.93

24.16

0.20

27.06

11.60

0.50

18.03

1.22

0.96
5.08
0.26

2.80

3.20

*

Category

AF

SF

OF

SF

AF

OoP

CF

OF

OF
CF
OF

AF

AF
OF

OF
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Total 1231 100 63 742.27 100

AF (Auxiliary food) — Prey frequency between 1-5%; OF (Opportunistic food) - >1%

SF (Staple food) - prey frequency >20%; CF (Constant food)- Prey frequency between 5-20%;

Percentage of biomass
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Fig.2 Percentage of biomass of the prey items

Seasonal variation in Indian eagle owl food, Lucknow, 2016-2018
Table 2. Showing seasonal variation of prey items in pellets

S Species 2016 2017 2018
N.
Wint  Summ Rai Wint  Summ Rai Wint  Summ
er er ny er er ny er er

Mus spp. 12 24 38 15 32 41 16 28

2 Rattus 36 42 23 29 51 26 42 39
rattus

3 Milardia - 1 - - 2 - - -
meltada

4 Tetera 43 52 31 36 42 35 42 25
indica

5 Bandicot 16 4 19 6 17 22 13 8
a
bengalen
sis

6 Funambu - 1 2 - 2 - - 1
lus
pennanti

7 Lepus 7 3 - 5 1 - 8 2
nigricolli
S

Tot
al

206
288

306

115

26
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8 Suncus 5 8 1 1 6 - 7 9 37
murinus
9 Chiropte 1 3 1 2 4 - 3 - 13
ra
10  Aves 7 1 2 6 5 4 2 - 27
11  Calotes - 2 - 1 2 - - - 5
sp.
12 Varanus - 1 6 - 2 4 - 1 14
bengalen
sis
13 Anura - - 42 - - 33 - 75
14 Coleopte - 29 18 - 27 22 - 2 98
ra
15  Orthopter - 2 5 - 2 3 - - 12
a
Total 127 176 188 107 195 190 133 115 123
1
1.2
1 o WMA KO — o5 @ Mus spp.
0.8 H Rattus rattus
06 - + X % "% A Milardia meltada
04 ﬁx .>K= X X Tetera indica
' |- X Bandicota bengalensis
0.2 * X @ s X _
A - @ Funambulus pennanti
0 I—‘ K
X %* : e + Lepus nigricollis
0 5 X 10 Q= 15 20
-0.2 5 K )
- =Suncus murinus
-0.4 ¢ + = Chiroptera
-0.6 -+
+ @ Aves
-0.8

Fig. 3 Value of correlations between prey items

Table 3. Correlation between prey items
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S a : us nig mu beng pte op
sp i be - - pt e es
rat  melt non penn  rico rin or s s alen ran ter
P. tus ada d g anti llis us P sis S a
al a
i en
c sis
a
Mus
spp.
SRattu 0
3 1
rattu 9
S
Mila 0.
rdia 2 05 1
melta 5 69
da 7
Teter 0.
a 3 .83 04 1
indc 9 6™ 02
a 5
Band 0
icota .7 .
beng 1 (2)73 glo 4 1
alens 9" 0
is 3
Funa 0 0
5 0308 o
9 58 12
penn 2 8 9
anti 4
Lepu 0 i o . i
sS4 0% 00 4 O oug 1
e ® woe P
8 9
Sunc 0. o .
us 0 .77 03 4 0. 025 04 1
muri 3 67 74 8 13 2 13
nus 7 8 7
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0 0
Chir ' .0
0 .69 .74 035 03 04
opter 4 5 o 6 02 1 62 45 1
a 7 6 9
6
0 0
' . 0. - - 0.
Aves 2 0.3 261 4 47 0.16 283 02 25 1
3 7 5 7 13 5
4
0 0o 0
' : - 7.
Calot 1 05 .86 0. 043 0.3
essp. 3 23 9% o 19 6 o0 a1 2 11
4 5
3 4
Vara o 0 i 0 i
nus ; - .0 - -
beng 2. 00 20 0 66 2 06 03 % o 2 o1
alens . 91 4 3 34 66
: 6 6 8
is 3
8
0 0
Cole .7 . 0. - 0. 0.
opter 0 223 46*9 4 35 (7)'62 0.5 830 39 0 63 8'58 1 *
ans 2" 4 6 19 1 5 6
o 3
: :
Orth .7 - .0 - - 0. 0.
opter 8 0.0 8'61 1 58 2‘64 05 03 01 10 956 '314 1
a 3 23 8 2 96 13 5 5 5
6 3
*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
Discussion prey items 102 were small mammals

An aggregate of 166 prey articles were
identified from pellets, pellet remains 84 from
Arunachala Hill and 82 from Pondicherry
University campus with biomass from pellet
and prey remnants was 22,620.17g,
11,240.59g from Arunachala and 11,379.58¢
from Pondicherry University. Out of the 166

accounting for a biomass of 13,973.90g,
5,616.83g (49.94%) from Arunachala and
8,357.079 (73.42%) from Pondicherry
University. The murid rodents dominated
44.99% in Arunachala and 70.13% in
Pondicherry University while the anurans
followed for a collective biomass of 12.87% in
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both areas. The others Coleoptera, Orthoptera
and Paratelphusa sp. accounted for an
insignificant biomass of 0.51% (Ramanujam
et al., 2017). Siva et al. (2019) studied and
analyzed 1082 regurgitated pellets returned
2077 prey items with a mean of 1.91. The diet
constituted 65.1% of rodent prey and the
remaining 34.83% of vertebrate and
invertebrate animals. The mean percentage of
prey composition was maximum
31.15% Millardia meltada Soft-furred Field
Rat, 12.95% Bandicota bengalensis Lesser
Bandicoot Rat, 10.25% Mus booduga Indian
Field Mouse, and 10.24% of other rodent
species progressively. The 34.83% of non-
rodent prey, the owls ingested insects
(Rhinoceros  beetles, 9.58%), Arachnida
(Solifugae or Sun
spider, Galeodes sp., 9.58%), reptiles
(Calotes sp., 3.7%), amphibians (3.56%),
shrews (Suncus murinus, 2.84%), and others
(5.57%).The studies and analysis of the diet
suggests that the Indian Eagle Owl is a dietary
generalist (Ali & Ripley, 1969; Ramanujam,
2006). The various species of rodent prey,
which formed the major part of the diet of the
owls were 55% relative abundance and 85%
total biomass (Jain et al. 1993; Parshad, 1999).
Different samples of pellets show significant
highly positive relationship (o =0.01) include
Tetera indica with Rattus rattus (r=0.836),
Milardia meltalda with Calotes spp. (r=869),
Mus spp. with Varanus bengalensis (r=.827)
and Orthoptera with Coleopterans. Other
sample of pellets show significant relationship
(0=0.05) include Mus spp. with Bandicota
bengalensis (r=.719), Suncus murinus with
Rattus rattus (r=.776), Chiroptera with Rattus
rattus (r=.695), Chiroptera with Milardia
meltada (r=.742), Calotes with Chiroptera
(r=.772), Coleopterans with Rattus rattus
(r=.702), and Orthopteran with Coleopterans
(r=.743).

Conclusion

In the present study, the diet constituted 65.1%
of rodent prey and the remaining 34.83% of
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vertebrate and invertebrate animals. Among
all the prey items Tetera indica & Rattus rattus
were found to be staple food items due to its
availability while Lepus nigricollis, Bandicota
bengalensis & Aves were constant food. Some
other mammalian, Anurans and arthropods
were found in Auxiliary and Opportunistic
food items category. Tetera indica were
included in most abundant food item preyed
upon by Indian Eagle Owl. After Tetera
indica, Rattus rattus was the second highest
prey item in food that accounted for second
highest biomass. Lepus nigricollis was the
third highest prey biomass comprising
18.03%.

Acknowledgement

This paper is based on surveys we have
undertaken to collect data as well as information
provided by many other individuals. Authors are
grateful to Uttar Forest Department for granting
permission for conducting the work and helping
in every way to get the survey done well. We are
also thankful to The Head, Department of
Zoology, University of Lucknow, Lucknow for
providing all requisites for carrying out this work.
References

Ali, S. & S.D. Ripley. 1969. Handbook of the
Birds of India and Pakistan together with
those of Bangladesh, Nepal, Bhutan and Sri
Lanka—Vol. 3. New Oxford University Press,
Delhi, 327 pp.

Ali, S. and S.D. Ripley. 1987. Compact
handbook of the birds of India, Pakistan
together with those of Bangladesh, Nepal,
Bhutan and Sri Lanka. Oxford University
Press, New Delhi. 715-721 pp., 104 pl..

Anonymous 3. 2006. Meteorological
department and Ministry of Earth Sciences,
Gov. of India.

Barnett, A. & J. Dutton. 1995. Small mammals
(excluding bats). Expedition field techniques.
(2nd edition). Expedition Advisory Centre,
Royal Geographical Society, London. 126 pp.

143



Vol. 23 (2 & 3), September, 2021

Bates, P. J. J. & D. L. Harrison. 1997.
Bats of the Indian Subcontinent. Harrison
Zoological Museum, Sevenoaks. 258 pp.

Borror, D. 1992. An introduction to the study
of insects. Harcourt Brace Publishers, U.S.A.,
876 pp.

Daniels, R.J.R. 2005. Amphibians of
Peninsular India. Universities Press Pvt. Ltd.,
Hyderabad. 284 pp.

Errington, P. 1930. The Pellet Analysis Method of
Raptor Food Habits Study. The Condor 32(6):
292-296.

Herrera, C.M. & F. Hiraldo. 1976. Food-niche
trophic relationships among European owls.
Omis Scand. 7: 29-41.

Jain, AP., R.S. Tripathi & B.D. Rana. 1993.
Rodent Management: The State of Art.
Technical Bulletin No. 1. Indian Council of
Agricultural Research, New Delhi, 38 pp.

Parshad, V.R. 1999. Rodent control in India.
International Pest Management Reviews 4:
97-126.

Ramanujam, M. E. 2004. Methods of
analysing rodent prey of the Indian Eagle Owl
Bubo bengalensis (Ranklin) in and around
Pondicherry, India. Zoos' Print Journal 19(6):
1492-1494.

Ramanujam, M.E. 2006. On the prey of the
Indian Eagle Owl Bubo bengalensis (Franklin,
1831) in and around Pondicherry, southern
India. Zoos’ Print Journal 21(5): 2231-2240.

BIONOTES

Ramanujam, M.E., T. Singh & T. Singh. 2017.
A comparative study of the diet of the Indian
Eagle Owl Bubo bengalensis (Franklin, 1831)
from two distinct habitats in the Tamil Nadu -
Puducherry area, southern India. Journal of
Threatened Taxa 9(3): 9892-9902.

Reinecke, K.J. 1979. Feeding ecology and
development of Juvenile black ducks in
Maine, The Auk 96: 737-745.

Simmons, R.E., D.M. Avery & G. Avery.
1991. Biases in diets determined from pellets
and remains; correction factors for a mammal
and bird -eating raptor. Journal of Raptor
Research 25: 63-67.

Siva, T., P. Neelanarayanan & V. Rao. 2019.
Food composition of Indian Eagle Owl Bubo
bengalensis Franklin (Aves: Strigiformes:
Strigidae) from Tiruchirappalli District, Tamil
Nadu, India. Journal of Threatened Taxa
11(5): 13545-13551.
DOl:https://doi.org/10.11609/jott.4416.11.5.1
3545-13551.

Sugden, L.G. 1973. Feeding ecology of Pintail
gadwall, American Widgeon and Lesser Scaup
ducklings, Canadian Wildlife  Services
Department Series, No. 24.

Yalden, D. W. and P.A. Morins 1990. The
analysis of owls pellets. Mammals Society,
Occasional Publication No. 13, London, UK,

24 pp.

144





