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Abstract

Vulpes bengalensis is distributed throughout the Indian subcontinent. It is opportunistic omnivorous and feeds upon a variety
of food items. The sustenance structure of the Indian fox population was studied in different habitats of Balotra region. Food
preferences of this fox were investigated from January 2015 to December 2018 in Balotra region. Prey items eaten by Indian
fox were identified using scat analysis method. This method revealed undigested vestiges of some species of vertebrates,
invertebrates with arthropods and fruits as general food item. In summer, it prefers babool (Prosopis juliflora and Acacia
tortilis), khejri (Prosopis cineraria), and fruits while the hairs and bones of animals were found in a higher percentage. In
monsoon, it obtained maximum food from ber and small mammals. In animals, the arthropods frequency (91.89%) was very
high among food items. In winter, it depended upon ber, mammals and aves.
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Introduction

Indian fox (Vulpes bengalensis) is omnivorous and
opportunistic feeder'. It has been recorded as a threatened
species under Schedule II of Wildlife (Protection) Act, 1972% 1t
is disseminated from the lower regions of the Himalaya toward
the Southern tip of the Indian Peninsula®. Carnivores inhabit
various types of habitats from terrestrial to aquatic terrain
environments which include grasslands, desert and forests*®.
Indian fox prefers short grassland or scrub, thorn, deciduous
forest with low rainfall semi-arid region. It avoids dense forest,
tall grassland and true desert’”. Tolerance for human presence
was also reported in agricultural fields and rural
habitations"'*!".

Fox feeds on the freshly voided pellets of sheep which has been
noted by the shepherds'. Indian foxes are nocturnal animal and
diet consists of small mammals, birds, reptiles, arthropods and
fruits of different plants. Arthropod includes grasshopper,
termites, scorpion, beetles, and centipedes. In the diet, the
seasonal fruits have also played an important role which
includes the fruits of Citrullus vulgaris, Zizyphus mauritiana,
Mangifera indica, Syzygium cumini, Azadirachta indica, Melia
azedarach and Ficus bengalensis"™"""®. Many types of
invertebrates and vertebrates prey species were separated by the
fecal analysis in southern Tamil Nadu'. Rodent hairs were also
reported commonly in scats of pups''. It also feeds upon eggs
and probably chicks of the bustard" and the populations of
rodents'.
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Material and methods

The study of feeding activities of Vulpes bengalensis was
conducted in Balotra region. It lies on 25.83° N latitude and
72.23"E longitudes in Barmer district. It is the part of the Great
Indian Thar Desert. The average yearly temperature is 27°C and
average yearly rainfall is 252mm. Desert has the variety of
habitats and landforms like grassland, sand dunes, hills, etc. Our
study area also consists of three different habitats hills of
Mewanagar and Asada, agricultural part of Jagsa, Budiwada and
sand dune area of Manchhanio ki Dhani, Kaludi. The study
areas have several villages, dhanies with the coexistence of
animal and human population. There are different types of
faunal and floral species present. During the survey, the
questionnaires, interviews of some people including shephers,
local villagers and direct observation techniques were applied.
The Nikon Coolpix B700 60X wide optical zoom camera and 20
X 50 (3° Field) binoculars were used during the study period.
We find out undigested remaining in the scat on the basis of
Korschgen'® and Putman'” methods.

The scats were collected during the study period from January
2015 to December 2018. Scats were collected from den site then
transferred into plastic bags and tagged the date and place. They
were oven dehydrated at 60° C in the laboratory for 48 hours.
After dried they were soaked in water and separated undigested
materials by the help of sieve, needle and forceps. Remains
were divided into groups like fruits, seeds, invertebrates,
rodents, bird feathers and unidentified material.
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Results and discussion

In the present study we analysed 202 scats of Indian fox out of
them 95 scats were collected in summer, 37 scats in monsoon
and 70 scats were collected during the winter season. It showed
that the fox consumed plants and animals in a different ratio.
Seasonal changes were noted in the consumption of food items
which varied from fruits to animals.

Table-1 showing during summer Khejri fruits (67.37%) were
consumed in higher percentage followed by babool fruits
(63.16%) and ker (50.53%) while in animals, the mammals were
the most consumable food item (Figure-3). The highest
frequency percentage and consumption of fruits of Ziziphus
mauritiana (81.43%) were observed in winter. Thereafter bones
(64.28%) and hairs (62.86%) were found in remains (Figure-5).
The seasonal fruits of Punica granatum (44.29%) were also
observed in scat analysis. In this region the population of
rodents were higher like gerbils (Tatera indica), rats (Rattus
rattus), squirrel (Funambulus tristriatus), Shrew (Suncus), etc.,
they were arboreal and fossorial inhabit so they were easily
caught by the fox. During monsoon, we observed the maximum
number of arthropods (91.89%) followed by the hair (56.76%),
ber (40.54%) and bones (37.83%) in scats (Figure-4). The
availability and activities of invertebrates in the rainy day were
higher so foxes mostly depend on them. Home and Jhala'® noted
that arthropods contributed a considerable part of the fox diet.
Ferrari and Webber' reported that the wild fruits were the main
food in both season autumn and winter of Red fox in
Switzerland and in present study we observed almost same
occurrence of food items in scat analysis during winter.
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In harsh landscape various types of vegetation are found,
amongst them most common is Prosopis cineraria (Khejri),
Prosopis juliflor (Angregi babool), Acacia tortilis (Israiali
babool), Acacia nilotica (Deshi babool), Tecomella undulate
(Rohira), Acacia Senegal (Kumat), Salvadora persica (Jal),
Zizyphus mauritiana (Ber), Capparis deciduas (Ker) while
Cordia myxa (Gunda), Punica granatum (Anar), Cucumis
(Kachra) and Citrullus (Water melon) are found in irrigated
area. Presence of hairs, feathers, bones also showed that foxes
depend on mammals, aves and reptiles in the scarcity of
seasonal fruits. The diet of these fox was varied with season. In
the summer, foxes mostly depend upon rodents and small
mammals while in the monsoon, the variety of food availability
is higher because of the plentiful availability of greenery and the
insect probability than the other seasons. In the scat analysis
bones of mammals, vertebrates, teeth, jaw, hairs and insect parts
like mouthparts, mandibles, wings, legs were identified. In the
winter, mostly foxes are found in the day time and the seasonal
fruit is easily available in this season, so they feed on them.
Vanak and Gompper™ opined in their study that Indian foxes
are less subject to human-determined food, for example
agricultural produce and are profoundly reliant on invertebrates,
rodents and seasonal fruits. Vanak®' and Vanak et al.” reported
that in spite of more availability of rodents the foxes avoided the
agricultural fields due to the presence of domestic dogs.
Johnsinghl, Manakadan and Rahmani'' reported that insect,
ground lizard, rodents, fruits, snakes, hedgehogs, hare, etc.
found in the diet of foxes. In our study, we observed almost the
same food items in scat analysis. In scat analysis, the other
items like polythene, skin, stones, cotton, claws, shell and
coconut remains were identified with low frequency.

Table-1: Frequency and frequency percentage of food components which found in the scats of Indian fox.

Season Ber Babool Khejri Melon Jal Ker Kachra Anar Hair Bones Feathers | Arthropods Others
- 60 64 - 38 - - - 65 48 24 33 19
Summer
- 63.16% | 67.37% - 40% | 50.53% - - 68.42% | 50.53% | 25.26% 34.74% 20%
15 2 - 8 - - 4 - 21 14 9 34 10
Monsoon
40.54% 5.40% - 21.62% - 5.40% 10.81% - 56.76% | 37.83% | 24.32% 91.89% 27.02%
57 15 - - - - - 31 44 45 34 2 -
Winter
81.43% | 21.43% - - - - - 44.29% | 62.86% | 64.28% | 48.57% 2.86% -

Flguré-lz Scat of Indian fox.
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Figure-2: Undigested food components which obtained by scat analysis.
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Figure-3: Summer season.
100.00% = Ber
90.00%
B Babool
80.00%
. 70.00% *Melon
S 60.00% W Ker
S 50.00% ® Kachra
E 40.00% = Hair
30.00% " Bones
20.00% " Feathers
10.00% Arthropods
0.00%
Components > Others

Figure-4: Monsoon season.
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Figure-5: Winter season.

Conclusion

It concluded from the study that the food preference and feeding
adaptability of Indian foxes was changing season to season in
western Rajasthan. In summer season it mostly depends on
Khejri fruits and small mammals. In Monsoon, it mostly prefers
Arthropods and Ber as food whereas, in winter, Ber and small
mammals. The study showed that Indian fox is an opportunistic
omnivore and consume effortless accessible plants and animals
according to their habitat and season which is necessary to
survive in all weather conditions.

Acknowledgements

The authors are grateful to Head, Department of Zoology, Jai
Narain Vyas University Jodhpur for providing essential
laboratory facilities during research work. Prof. G. R. Jakhar is
hereby thanked for guidance regarding the present research
paper work. We are also thankful to local peoples and staff of
PWD, Balotra who helped during the survey.

References

1. Johnsingh A.J.T. (1978). Some aspects of the ecology and
behaviour of the Indian Fox Vulpes bengalensis. Journal of
the Bombay Natural History Society., 75, 397-405.

2. Anon (2002). The Wildlife (Protection) Act, 1972 (with
amendments). A hand guide with case law and
commentaries. Wildlife Protection Society of India (Eds).
Natraj Publishers, Dehradun.

3. Pocock R.I. (1936). The foxes of British India. Journal
Bombay Natural History Society, 39, 36-57.

4. Gittleman J.L. (1989). Carnivore behavior, ecology, and
evolution. Chapman and Hall, London.

5. Storch I, Lindstrom E. and de JOUNGE 1J. (1990). Diet and
habitat selection of the pine marten in relation to
competition with the red fox. Acta Theriologica, 35(3-4),
311-320.

International Science Community Association

6.

10.

11.

12.

13.

14.

15.

Vanak A.T. and Gompper M.E. (2007). Effectiveness of
non-invasive techniques for surveying activity and habitat
use of the Indian fox Vulpes bengalensis in southern India.
Wildlife Biol., 13, 219-224.

Johnsingh A.J.T. and Jhala Y.V. (2004). Vulpes
bengalensis. IUCN 2010. IUCN Red List of Threatened
Species,  Version  2010.4. <www.iucnredlist.org>.
Downloaded as on 28 January 2011.

Macdonald D.W. and Sillero-Zubiri C. (2004). Dramatis
personae. In Biology and Conservation of Wild Canids: 3-
38. Macdonald, D. W. and Sillero-Zubiri, C. (Eds). Oxford
University Press. Great Britain.

Prater S.H. (1980). The Book of Indian animals. 3™ Edition.
Bombay Natural History Society, Mumbai, India.

Vanak A.T. (2005). Distribution and status of the Indian
fox (Vulpes bengalensis) in southern India. Canid News
8.1.

Manakadan R. and Rahmani A.R. (2000). Population and
ecology of the Indian fox Vulpes bengalensis at the
Rollapadu Wildlife Sanctuary, Andhra Pradesh, India.
Journal of Bombay Natural History Society, 97, 3-14.

Cavallini P. and Lovari S. (1991). Environmental factors
influencing the use of habitat in the red fox, Vulpes vulpes.
Journal of Zoology. Lond, 223, 323-339.

Vanak A.T. (2003). Preliminary survey of Indian fox
Vulpes bengalensis distribution in southern India. Wildlife
Conservation Society India Programme, Bangalore, India.

Rahmani A.R. and Manakadan R. (1987). Interspecific
behaviour of the Great Indian Bustard, Ardeoitis
nigriceps.(Vigors.). J. Bom Nat Hist Soc, 84(2), 317-331.

Advani R. (1987). Rodent damage to various annual and
perennial crops of India and its management. 108-112 in
Eighth Great Plains Wildlife Damage Control Workshop,
Rapid City, South Dakota.



International Research Journal of Biological Sciences

ISSN 2278-3202

Vol. 8(11), 15-19, November (2019)

16.

17.

18.

19.

Korschgen L.J. (1980). Procedures for food habits analysis.
Wildlife ~management techniques manual, 113-128.
Schemnitz, S. D. (Eds). The Wildlife Society. Washington
DC.

Putman R.J. (1984). Facts from faeces. Mammal Review,
14, 79-97.

Home C. and Jhala Y.V. (2009). Food habits of the Indian
fox (Vulpes bengalensis) in Kutch, Gujarat, India.
Mammalian Biology, 74, 403-411.
http://dx.doi.org/10.1016/j.mambio.2009.05.011

Ferrari N. and Webber J.M. (1995). Influence of the
abundance of food resources on the feeding habits of the

red fox, Vulpes vulpes, in Western Switzerland. Journal of
Zoology, London, 236, 117-129.

International Science Community Association

20.

21.

22,

Int. Res. J. Biological Sci.

Vanak A.T. and Gompper M.E. (2009). Dietary niche
separation between sympatric free-ranging domestic dogs
and Indian foxes in central India. Journal Mammal, 90,
1058-1065.

Vanak A.T. (2008). Intraguild interactions between native
and domestic carnivores in central India. PhD dissertation,
University of Missouri, Columbia, MO, USA. Available at
http://edt.missouri.edu/Fall2008/Dissertation/ VanakA-
082709-D12031/ (last accessed 12 December 2016).

Vanak A.T., Thaker M. and Gompper M.E. (2009).
Experimental examination of behavioral interactions
between free-ranging wild and domestic canids. Behav.
Ecol. Socio. biol., 64(2), 279-287.



