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ABSTRACT

Chiropterans are the major contributors to mammalian biodiversity. They play a dynamic role in the
ecosystem as pollinators, seed dispersers and pest controllers. Among the biocontrol agent of the
agro ecosystem, the bats play a major role as a control agent. Their roosting places are mostly near
the human habitation and agricultural fields. They forage among the dry deciduous forest and also
in the agro ecosystem of the plains. The purpose of this study was to determine the dietary content
in the fecal matter of Lyroderma lyra and Taphozous melanopogon in Tirunelveli district, Tamil
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Nadu. Agriculture is the main resource in this area. The undigested parts in the guano was
microscopically observed and identified up to order level. As L. lyra and T. melanopogon are the
microbats their Pellet contain large amount of partly digested insect parts. Among them, the order
Coleoptera was the most dominant food of L. lyra followed by the other orders whereas for T.
melanopogon the most dominantly identified order is lepidopteran followed by the remaining orders.
The bats play an important role as pest controller in the ecosystem and hence they need to be

protected.

Keywords: Pellet analysis; pest controller; Lyroderma lyra; Taphozous melanopogon.

1. INTRODUCTION

Bats are the second largest widely distributed
only flying mammal. They belong to the order
Chiroptera. The order is divided into two sub
orders, as Megachiroptera and Microchiroptera.
The Megachiropterans is the one and only family
found in old world tropics and sub tropics and the
Microchiropterans are found throughout the world
comprise 17 diverse families with 169 Genera
and 824 Species [1]. The microchiropterans use
high frequency echolocation as their major
locational sense. Lyroderma lyra is a carnivorous
bat belongs to an ancient family Megadermatidae
and Taphozous melanopogon, tomb bat belongs
to Emballonuridae family. In India, these two
species of bats are most common in many
localities. They mainly live in the undisturbed
dark chambers of abandoned buildings, temples,
wells and caves. The size of the colony varies
from ten to hundred [1-5]. It hangs on dark
corners of the walls which provide best roosting
sites for these bats [6]. There is less knowledge
on the diet of these bats in southern Tamil Nadu.
The present study made an attempt to
investigate the foraging habit and pest controlling
behavior of these two bat species by analyze the
dietary contents in the fecal pellet and also to
take initiative steps in the conservation of these
species.

2. MATERIALS AND METHODS
2.1 Study Area

Tirunelveli is the southernmost district of Tamil
Nadu, is described as a microcosm of the State,
owing to its montage and diverse geographical
and physical features which includes proud
mountains, low savannas, rivers and cascades,
seacoast and dense inland forest, sandy soils
and abundant alluvium, a variety of flora, fauna,
and secure wild life. The primary roost was

identified in  Arulmigu Jeganatha Perumal
Temple, Shenbagaramanallur Village,
Nanaguneri, Tirunelveli, and Tamilnadu and

shown in Fig. 1.

2.2 Study Animal

The greater false vampire bat (Lyroderma lyra) of
the family Megadermatidae is a carnivorous bat
native to Asia. It is also known as the Indian false
vampire bat [7] previously known as Megaderma
lyra and due to changes in the genetic this
species was recommended to a new genus
Lyroderma and hence the name Lyroderma lyra
[8]. The black-bearded tomb bat (Taphozous
melanopogon) is a species of sac-winged bat
found in the regions of South and South East
Asia. Its species name is melanopogon meaning
black beard [9]. Both species are given
represented in Fig. 2 and they have unique
morphology and listed under Least Concern (LC)
in the IUCN Data.

2.3 Faecal Pellet Collection and Analysis

Bats were captured by mist netting during the
pre-dawn hours while they return from foraging
areas to the day roost. The trapped bats were
placed in clean cotton bags separately by
following the guidelines of the American Society
of Mammologist (ASM) and they were placed for
an hour or until defecation, after which they were
released. The faces were transferred to the
sterile Eppendorf tubes separately and labeled.
Then the sample tubes were analyzed following
the methodology described by Whitaker, [10]
(i.e.) by soaking at 70% alcohol for 24 hours at
the Zoology Department and Research Centre,
Sarah Tucker College (Autonomous), Tirunelveli.

Each pellet was examined separately and the
insect remains were identified to family, which is
normally the lowest taxonomic level possible, or
when it was not possible, to order following the
manuals of Mani [11], Shiel et al., [12] and
Whitaker [13]. The results are presented as
overall percent volume [(sum of individual
volumes/total volume for the sample) x 100], and
percentage frequency [(number of pellets of
occurrence/total number of pellets in sample) x
100] [13].
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Fig. 1. Study area Arulmigu Jeganatha Perumal Temple (A) Roost of Lyroderma lyra (B) and
Taphozous melanopogon (C)

Fig. 2. Study animal Lyroderma lyra (A) and Taphozous melanopogon (B)

3. RESULTS AND DISCUSSION

The main diet of many microchiropteran bats
includes coleopterans, lepidopteran, dipteran,
orthopteran and hemipteran group of insects
[14,13]. Incidentally they are the insect groups
which include our predominant crop pests [15]. In
the present study two microchiropterans bats
Lyroderma lyra and Taphozous melanopogon
was chosen from the same site for a period of 5
months (June to October, 2019). The faecal
pellets were examined under MAGNUS
Binocular microscope and Nikon Eclipse 50i and
identified up to order level. The consumption rate
has been evaluated by calculating the
percentage volume for each order of insects
consumed by the bats. The percentage volume
of preferred insect orders of L.lyra are
Coleoptera 22%, Lepidoptera 15%, Hemiptera
11%, Trichoptera 10%, Hymenoptera 6%,
Neuroptera 7%, Dermaptera 9%, Diptera 8%,
Ephemeroptera 8% and Orthoptera 4%. The
percentage volume of insect orders by L.lyra is

given in Fig.3. The coleopterans form the major
food for L. lyra which was also reported by
[16,17]. This is not surprising because
coleopterans are the largest insect order in the
world comprising of one third of all insect species
and their hard chitinous exoskeleton passes
undigested when compared to the soft bodied
insects [14]. The most coleopterans pests of
coconut and rice was identified in the diet [17].
Delphacidae and Pentatomidae were the most
common among hemipterans which include rice
pests [17-19].

Then the percentage volume of preferred insect
orders of T. melanopogon is given in Fig. 4.
Lepidoptera made up 39% of the total, followed
by Hemiptera 11%, Diptera 15%, Coleoptera 7%,
Hymenoptera 6%, Ephemeroptera 6%,
Neuroptera 5%, Dermaptera 5%, Orthoptera 4%,
and Trichoptera 2%. The dietary preference
study of T. melanopogon also highlights the
preferential feeding on lepidopteran insects
during their parturition and lactation period. Kunz
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et al., [20] confirmed the selection of lepidopteran
insects during the lactation period of bat is to
meet their lipid demand. The data on the dietary
preference of T. melanopogon confirms that crop
pests comprise a major portion of their diet and
so these bats definitely provide valuable natural

pest control. But the study in the forest
ecosystem and in the semi-urban regions by
Srinivasulu B and Srinivasulu C, [9] states the
variation in the diet based on the habitat of the T.
melanopogon and the roosting condition also
plays a major variation in the diet.
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Fig. 3. The percentage volume of insect orders consumed by Lyroderma lyra
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Fig. 4. The percentage volume of insect orders consumed by Taphozous melanopogon
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They feed on insects, fish, frogs, or blood and
roost in the places such as Temple,
Caves, Mines, Buildings and Trees [1].
Most bats eat insects as half of the bat weight in
one night. A little bat can eat 600 insects in an
hour. A colony can eat 6,000 tons of insects in
one year. The teeth of insectivorous bats are

also more important since they have several
morphological adaptations that enable
them to catch and manage insects in flight [21].
The parts of insects identified in the guano of L.
lyra and T. melanopogon is given in Fig. 5. & Fig.
6. respectively.
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Fig. 5. Insect and insect parts (Hair, Antenna, Wings, Scales, Spine, leg fragments) found in the
guano of Lyroderma lyra
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Fig. 6. Insect parts found in the guano of Taphozous melanopogon
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Of all the major dietary items, Coleopteran
insects were consumed more by L. lyra and
Lepidopteran insects were consumed more by T.
melanopogon. The pestiferous insects are the
major ones causing great damages to forest and
agricultural field and reduce the bioresource. In
India 15% of total agricultural production is lost
by pests every year [15]. Agriculture is the main
occupation in all the firkas of Tirunelveli district
especially in Nanguneri alone 80% of the
population depend on agriculture.

Wing morphology aids the bats to do various
flight performances and to capture prey in their
aerial feeding habits [22]. The size of the bat,
wing loading, maneuverability and flight expense
affords a big role on bats to be on their wings
[23] which in turn is reflected in their hunting
ability during foraging.

But the population of these bats is in danger due
to habitat and roost destruction through
interferences by human.  Conservation and
management of bats in the ecosystem should be
considered as an essential element for
ecosystem sustainable development. Their
ecological and economic impact is valued as the
health managers of both forest and agro
ecosystem. Renovation of abandoned buildings
and temple towers cause mass slaying of these
bats. Instead of mass slaying the bat entries to
the building can be blocked. The conservation of
their day roosts and feeding habits (protection of
feeding roosts) are vital to conserve these
beneficiaries in the ecosystem [24,25].

4. CONCLUSION

The dietary analysis of Lyroderma lyra and
Taphozous melanopogon confirm their role as a
pest monitor in both agro and urban ecosystem
and keep a check on major nocturnal pests and
pestiferous insects. Among mammals,
chiropterans are undoubtedly the most
gregarious and successful beneficial animals to
the ecosystem and have lured the attention of
ethologists. They play a vital role in assessment
of the ecosystem. Their diversity is shown by
their appearance, their dietary habits, social
organization and their choice of place to roost.
As they feed on the insects they are natural pest
controllers and they can also be called as
farmers’ friends. They minimize the use of
Pesticides and threats like roost disturbances,
firing, deforestation greatly affect their
population. We can provide artificial roosts to

replace there lost habitat. At last stop Hunting of
Bats.

DATA AVAILABILITY

The data underlying this study and
supplementary details are available from the
corresponding authors.

ACKNOWLEDGEMENT

The authors sincere thanks to DST-CURIE

(DST/CURIE-PG/2022/91 (G)), DST-FIST
(SR/FST/College-2018-423(C)) and Dr. Usha
Godwin, Principal for providing infrastructure

facilities at “Zoology Department and Research
Centre, Sarah Tucker College (Autonomous),
Tirunelveli-7”.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Bates PJJ, Harrison DL. Bats of Indian
subcontinent. Harrison  Zoological
Museum Publication, Kent, England; 1997.

2. Brosset, A. The bats of central and
western India. Part |. Journal of the
Bombay Natural History Society. 1962;59:
1-57.

3. Hill JE. The bats of the Andaman &
Nicobar Island. Journal of the Bombay
Natural History Society. 1967;64:1-9.

4, Sapkal VM, Khamre KG. Breeding habits

and associated phenomenon in some
Indian bats. Part 8 - Taphozous
melanopogon (Temminck) -

Emballonuridae. Journal of the Bombay
Natural History Society. 1984;80:303-311.

5. Molur S, Marimuthu G, Srinivasulu C,
Mistry S, Hutson AM, Bates PJJ, Walker S,
Padma Priya K, Binu Priya AR. Status of
South Asian Chiroptera — Conservation
assessment and management plan
(C.AM.P.) Workshop Report 2002.Zoo
Outreach Organisation, CBSG - South
Asia and WILD, Coimbatore, India; 2002.

6. Temmnick. Observation on the behavior of
black beared tomb bat south west National
Geographic Mag. 1841;43:484-490.

7. Jeyapraba and Viji. Morphology and
Dietary impact of the carnivorous bat
Megaderma lyra in the agro ecosystem of

249



10.

11.

12.

13.

14.

15.

16.

17.

Sakthi et al.; Uttar Pradesh J. Zool., vol. 44, no. 21, pp. 244-250, 2023; Article no.UPJOZ.2888

Tirunelveli. Sarah Research Journal. 2018;
3-6(1 & 2):33-39.

Kafiuch Peter, Aghova Tatiana, Meheretu
Yonas, Sumbera Radim, Bryja Josef. New
discoveries on the ecology and
echolocation of the heart-nosed bat
Cardioderma cor with a contribution to the
phylogeny of Megadermatidae. African
Zoology. 2015;50:53-57.

Srinivasulu C. South Asian mammals: an
updated checklist and their scientific
names. 2019:125.

Whitaker (Jr.) JO, Yom Tov. The diet of
some insectivorous bats from northern
Israel. Mammalian Biology. 2002;67:378-
380.

Mani MS. General Entomology. Oxford-
IBH Publishing, New Delhi. 1990:912.

Shiel C, Mc Aney C, Sullivan C, Fairley J.
Identification of Arthropod Fragments in
Bat Droppings. Occasional Publication No.

17. The Mammal Society, London.
1997:57.
Whitaker JO, Issac SS, Marimuthu G,

Kunz TH. Seasonal variation in the diet of
the Indian pygmy bat, Pipistrellus mimus in
South India. J. Mammal. 1999;80:60-70.
Antony EIP, Kunz TK. Feeding strategies
of little brown bat, Myotis lucifugus in
Southern New Hampshire. Ecology.
1977;58(4):775-786.

Krishnan NT. Economically important pest.
In: Economical Entomology (ed. Krishnan,
N.T.) J.J. Publications. Madurai. 1993;4-
78.

Balasingh J. The behaviour of the Indian
False Vampire Bat Megaderma lyra
Geoffroy, 18130: Field Ethological Studies.
Ph. D., Thesis submitted to Madurai
Kamaraj University, Madurai, Tamil Nadu,
India; 1990.

Ramanujam ME, Verzhutskii B. The prey
of the greater false vampire bat M. lyra E.

18.

19.

20.

21.

22.

23.

24.

25.

Geoffroy at Kaliveli, Tamilnadu. Zoos’ Print
Journal. 2004;19(10):1655-1656.

Prater SH. The book of Indian Animals.4th
impression. Bombay Natural History
Society and Oxford Press. 1993:324.
Advani R. Seasonal fluctuations in the
feeding ecology of the Indian false vampire
M. Iyra in Rajasthan. Journal of
Mammalogy: Commissioned by the
German Society for Mammalogy. 1981;
46:(2):90-93.

Kunz TH, Whitaker JO, Jr. Wadanoli MD.
Dietary ener-getics of the insectivorous

Mexican  free-tailed bat (Tadarida
brasiliensis)  during  pregnancy and
lactation. Oecologia. 1995;101:407—-
415.

Evans AR, Samson GD. The effect of tooth
shape on the breakdown of insects.
Journal of Zoology, London. 1998;246:391-
400.

Norberg UM, Rayner JMV. Ecological
morphology and flight in bats (Mammalia,
Chiroptera): Wing adaptations, flight
performance, foraging strategy and
echolocation. Philosophical Transaction of
the Royal Society, London. 1987;316:335-
427.

Juliet Vanitharani. Studies on the changes
of wing morphology and body weight in few
species of South Indian Bats. Ph. D.,
Thesis, Madurai Kamaraj University,
Madurai, Tamil Nadu. S. India; 1998.
Jeyapraba L, Addline D, Viji Sakthi.
Nocturnal flying mammal act as bio-control
agent in agricultural ecosystem.
International  Journal of Entomology
Research. 2023;8(1):42 -46.

Bhargavi Srinivasulu, Srinivasulu C. Diet of
the black-beared tomb bat Taphozous
melanopogon temminck, 1841 (Chiroptera:
Emballonuridae) in india. Zoos’ Print
Journal. 2005;20(8):1935-1938.

© Copyright MB International Media and Publishing House. All rights reserved.

250



