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Abstract

Characterisations of the Sloth bear (Melursus ursinus) diet during three distinguished seasons (monsoon, winter and summer) in the

semi-arid region of western India was under study. Diet was estimated using scat analysis, based on the calculation of Index of Relative

Importance (IRI) in order to determine the contribution of different food items in the Sloth bear diet. Sloth bears were observed to feed on

awide variety of prey items. They are specialized on insect prey, particularly termites or ants, and are considered as myrmecophagous. The

myrmecophagousis character was confirmed by the highest score of insect part (IRI = 21.37) from the samples (n = 566), which was
followed by Diaspyros melanosxylon (IR Score 13.51), Ficus spp. (IRl score 12.69) and Cassia fistula (IRI Score 10.13). Sloth bear dietary
proportions varied among the three seasons under the study interval. Data suggested that the Sloth bear is essentially behaving as an

omnivore, having similar diet (in terms of high incidence of wild fruits and insects) with the bears inhabiting semi-arid regions. The

opportunistic and generalist strategy of selecting diet ingredients has probably helped the species to survive in semi-arid habitat across the

North Gujarat.
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Introduction

Scat analysis is increasingly being used to determine the
diets of pinnipeds (seals and sea lions), canids (wolves, dogs,
coyotes, and foxes), ursids (bears), felids (cats), viverrids
(civets and genets) and mustelids (otters and badgers)
(Hewitt and Robbins, 1996; Pardini, 1998; Patterson et
al., 1998; Ferreras and Macdonald, 1999; Krueger ez al.,
1999; Virgos et al., 1999; Bull, 2000; Nuiez ez al., 2000;
Bartoszewicz and Zalewski, 2003; Hutchings, 2003;
Moleon and Gil-Sainchez, 2003; Silva and Talamoni,
2003; Malo et al., 2004; Mukherjee ez al., 2004; Trite and
Joy, 2005). Diets of mammals are often inferred by the
identification of hard parts from prey eaten and recovered
in fecal remains (scats). The frequencies with which
particular prey species occur among collections of scats are
easily compiled to describe the average diet, and this data
can be used to compare diets between different geographic
regions, or across years and seasons (Trite and Joy, 2005).

Diet descriptions were commonly made by
determining the frequency of occurrence and food items’
abundance over a monthly, seasonally or yearly time
period. As these measures alone are thought to be
insufficient to define the relative importance of each food
item in the scat content and therefore for a species’ diet,
many authors have used compound indices including two
or more independent measures. In this regard, Index of

Relative Importance (IRI) is reliable in order to compare
the results and to indicate the consumed food in
different seasons (Giimiis ez /., 2002; Home and Jhala,
2009). Food utilization is an important aspect in the
study of carnivore ecology, since trophic resources
dominate several aspects of their biology (Macdonald,
1983; Bekoff ez al., 1984).

Most bears are opportunistic omnivores and their
activities are governed by the food availability and dietary
components within their habitat. The nutrition plays an
important role also in the reproductive rate of female
bears (Jonkel and Cowan, 1971). Most species of bears
have been documented to feed on insects, especially ants,
at least on occasion (Joshi ez al., 1997). However, the
Sloth bear is the only member of the Ursidae family
having myrmecophagous adaptations to feed on insects,
especially termites and ants (Joshi ez 4/., 1997; Laurie and
Seidensticker, 1977). Like other bears, but unlike other
myrmecophagous mammals, Sloth bear diet vary
seasonally and geographically across their range from
South Nepal through India and Sri Lanka, depending on
the availability of food and hardness of termite mounds
(Laurie and Seidensticker, 1977; Baskaran, 1990; Gopal,
1991; Gokula ez al., 1995; Baskaran et al., 1997; Joshi ez
al., 1997, Mewada, 2010). The Sloth bear’s insect diet
supports diversity in regard to the different forms
consumed, such as red ants, termites, beetles and honey

bees (Mewada and Dharaiya, 2009).

Received: 13.04.2015. Received in revised form: 30.06.2015. Accepted: 13.09.2015. Published online: 24.09.2015.



Mewada TP / Not Sci Biol, 2015, 7(3):281-288

282

The main purpose of the current research was to
investigate food habits of Sloth bears from North Gujarat,
an area highly pressurised by human activities and with
fragmented habitat within which Sloth bear distribution is
ignored. Information on composition and seasonal
variations in bear diet can be collected either through
foraging observations or indirectly through scat analysis
(Mewada, 2010). Sloth bears in the study area forage
primarily during night time, thus it was difficult to collect
data based on direct observations, and therefore it
depended on scat samples to provide information on food
habits of the Sloth bear. The present study examined the
diet of the Sloth bear during peculiar three seasons, the
monsoon, winter and summer over a period of three years,
in semi-arid region.

Materials and Methods

Study area

According to the classification of Rodger and Panwar
(1988), Gujarat has parts of bio-geographic zones 4B,
respectively semi-arid. It can be further classified into sub-
biotic province 4B3- hilly area of Sabarkantha and
Banaskanta composed of dry teak, dry deciduous mixed,
Boswellia forests, riverine tracts, dry bamboo brakes and
dry sc)rub forest on the rocky hills (Singh, 2001; Mewada,
2010).

The north Gujarat region studied in the present study
harbours two districts: (1) Banaskantha, which lies
between 23° 35* to 24° 43* North latitudes and 71° 0” to
73°0” East longitudes on the Banas river. The district is in
the North-Western part of Gujarat bordering with
Rajasthan. The Sabarkantha district (2) lies between
latitudes 23° 13’ 15”and 24° 35 30” North and longitudes
72° 477 00”and 73° 37” 30” East on the bank of Sabarmati
river. The SK is at the North-East part of the State. The
region shares its boundary with the state of Rajasthan and
Madhya-Pradesh in the North-East. The topography
varies from plains with an elevation gradient of 10 m to
600 m above MSL.

The region experiences a high variation in the
temperature with the minimum of 5 °C in the winter and
the maximum up to 46 °C in the summer. Generally, good
rains fall once in three years. Rains are quite irregular and
temporary drought conditions prevail even during the
rainy season. Usually the monsoon season experiences
average rainfall of 765 mm, which is providing an ideal
environmental condition for the occurrence and
abundance of diverse flora and fauna. The climate shows
three distinct seasons, as monsoon is lasting, with
occasional short breaks, from July to mid September;
winter extends from October to February and summer
from March to the end of June (Mewada, 2010).

The forest classification by Champion and Seth (1968)
supports the study region as part of the Southern Dry
Mixed Deciduous forests 4B 3, 4B 4 - (SA/C3) which is
further classified into its sub groups 5/E1, 5/E1/DSI,
5/E2, 5/E5, S/E7 and 5/E9. The forest on hills supports
Boswellia and Lannea forest at the top, at the middle are
Acacia covered by, while the foot hills are dominated by
Anogeissus forests. Apart from these species, the Ambaji
Range supports a good density of Bamboo species. The
unique ecosystem harbours 483 species of plants including

107 of trees, 58 of shrubs, 219 of herbs, 49 of climbers, 40
of grass and 10 species of lower plants (Pandey, 2004).

The present study area has sparse and scattered forest.
The forests erre patchy, fragmented, degraded and
surrounded by crop fields and villages with high human and
cattle populations.

Survival of Sloth bears depends on availability of suitable
habitat. People invade forests and use natural resources,
which results in increasing competition and confrontation.
Optimum  habitat that can support bear population is
completely lacking (Mewada, 2010).

Collection of scats

Scats were collected monthly from the study area,
whenever encountered during transect work, tracking of trails
of the forests for the bears sings, and surveys of bear dens.
Scats were also collected opportunistically from feeding and
resting sites, as well as along trails. Scat collection was difficult
during the monsoon season because of increased vegetation
cover and frequent rains; most scats collected during the
monsoon were from den sites.

Scats were sun dried in the field and stored in polythene
zip lock bags with wire fold over closures (Custom Poly
Packaging, USA) (Bargali e a/,, 2004, Mewada, 2010). For
each scat sample, information regarding date of collection,
track and trail identity were recorded.

Estimating food habits

The scats were analyzed by both qualitative and
quantitative analysis. Dietary composition through scat
analysis has been widely studied on different bear species. In
some studies on Black bear, both scats and stomach contents
have been used, while in other cases only scats have been
analysed to study the feeding ecology of bears (Schaller, 1967;
Laurie and Sedensticker, 1977; Landers et 4/., 1979; Machr
and Brady, 1984; Mace and Jonkel, 1986; Hamer and
Herrero, 1987; Manjrekar, 1989; Baskaran, 1990; Gokula ez
al., 1995; Joshi et al., 1997; Mewada, 2010). Scat analysis was
done as described by many authors (Schaller, 1967; Laurie
and Sedensticker, 1977; Landers et al., 1979; Maehr and
Brady, 1984; Mace and Jonkel, 1986; Hamer and Herrero,
1987; Manjrekar, 1989; Bhaskaran, 1990; Gokula ez 4/,
1995; Joshi ez al., 1997; Bargali, 2002). Scats were weighed
separately and each scat sample was washed for further
analysis. Each sample was kept in beaker and soaked with
water for the volume measures. Following this, scat samples
were washed in running water and passe§ through sieves of
the size of 0.7 mm and 04 mm. Remaining portions of the
scats were kept in petri dishes for oven drying for 48 hrs at 60
°C and then carefully teased apart using forceps and a needle
to separate the indigestible components such as fruit seeds,
hairs, scales, feathers, bones and insect chitin.

Seeds were identified by comparing them to known
samples and other vegetable matter collected during field
surveys. A dissecting microscope was used to identify food
items when needed. All inseparable, unidentifiable crushed
matter, including parts of insects and fruits, was considered in
the unidentified matter.

In the current study, as there was no conversion factor
available for computing prey biomass from scats, it was
assumed that the proportion of remains of a prey species in
the scat gives a fair representation of its proportion in the diet.
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Table 1. Importance of dietary species in the diet of Sloth bear (Melursus ursinus) based on the Index of Relative Importance (IRI)
Species Frequency % IRI Species Frequency IRI
Capsicum annum 0.35 0.01 Triticum vulgare 0.35 0.01
Carrisa congesta 3.36 0.52 Zea maize 0.88 0.04
Cassia fistula 14.84 10.13 Ziziphus spp. 11.31 5.88
Cordia dichotoma 12.54 7.24 Ant 10.42 5.00
Diospyros melanoxylon 17.14 1351 Bee wax 10.60 5.17
Ficus spp. 16.61 12.69 Animal hair 12.90 7.65
Grewia hirsuta 2.12 0.21 Insect part 21.55 21.38
Madhuca indica 0.71 0.02 Meat clump 2.65 0.32
Mangifera indica 0.71 0.02 Un ID material 23.85 26.18
Miliusa tomentosa 2.83 0.37 Seeds of Cucurbita 0.35 0.01
Phoenix sylvestris 12.72 7.45 Syzygivm cumini 13.43 8.30

Table 2. Food habits of the Sloth bear (Melursiss ursinus) in Banaskantha forests, Gujarar, in different seasons

Dietary species Monsoon IRI (n = 228) Winter IR (n = 163) Summer IRI (n = 175) All Scats IRI (n = 566)
Capsicum annum 0.02 - - 0.01
Carrisa congesta 9.76 - 10.24 0.52
Cassia fistula 50.84 7.94 65.44 10.13
Cordia dichotoma 70.99 - 104.06 7.24
Diospyros melanoxylon 316.58 0.98 15.52 13.51
Focus spp. 15091 6.06 47.68 12.69
Grewia hirsute - 21.90 - 0.21
Madhuca indica - - 2.54 0.02
Mangiféra indica 2.62 - 322 0.02
Miliusa tomentosa 4.08 3.39 - 0.37
Phoenix sylvestris 113.71 - 710.93 7.45
Seeds of Cucurbita 0.03 - - 0.01
Syzygium cumini 985.59 - - 8.30
Triticum vulgare 0.02 - - 0.01
Zea maize 0.02 0.46 - 0.04
Ziziphus spp. 17.49 363.09 5.80 5.88
Ant 11.90 61.14 5.65 5.00
Bee wax 222 3.76 138.95 5.17
Animal hair 0.73 9.74 22.54 7.65
Insect part 32.96 631.45 19.16 21.38
Meat clump - 0.36 7.64 0.32
Un ID material 66.48 61.14 75.77 26.18
It was estimated the minimum number of scats required to g .
ive an objective representation of diet composition of Sloth ®Monsoon IRI (1=228)

Elear by plotting the proportion of items occurred for 8 Winter IRI (n=163)
cumulative increments of ten scats against the total number ~ ** B Sumimer IRT (1=175)
of scats. The cumulative number of scats at which the 801
proportion of prey categories stabilized indicated the 700 -
approximate number of scats required to accurately depict  ggog |
the food habits (Jethva and Jhala, 2003; Home and Jhala, Zeoo |
2009). z

The Sloth bear diet was estimated by using three ]
different methods based on both frequency and volumetric 3% 1
analysis; viz. Frequency of occurrence (expressed as 200 -
percentage of the total number of scats), Numerical g | L E
frequency (expressed as percentage of the total number of o ol IE ‘ I B I N Y

occurrences of all food items) (Corbett, 1989; Reynolds and
Acbischer, 1991; Paltridge, 2002) and ‘Whole scat
equivalents’ (WSE) which was derived dry volume as
percent of prey in scats through quantitatively taken weigh
of cach scparated food item (Angerbjorn er 4/,1999;
Elmhagen ez al., 2000).

In order to minimise the individual biases of the three
methods used to estimate the diet of the Sloth bear, Index of
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Fig. 1. Differences in the Sloth bear diet among three different
seasons; Comparison of IRI scores between monsoon, winter
and summer



Mewada TP / Not Sci Biol, 2015, 7(3):281-288

284

Table 3. Season wise food habits of the Sloth bear (Melursus ursinus) in Banaskantha (Gujarat, India) with their IRI

AllScats Dara (n=566) Monsoon (n=228) Winter (n=163) Summer (n=175)

Species F""?‘):‘)"CY NF  WSE IRl F""?‘):‘)"CY NE  WSE IRl F""?‘):‘)"CY NE  WSE IRl F'ﬁZ{JZ‘;‘“‘y NF  WSE IRl
Capsicum anmum 035 00l 001 001 088 002 000 002 - - - - -
Caviacongesta 336 010 006 052 439 010 213 9% - - - - 514 013 186 1024
Cassiafitula 1484 02 026 1013 1667 037 28 084 686 04l 075 7% 1943 050 287 6544
Cordiadichotoma 1254 036 02 72 2018 04 307 7099 - - - - 1429 037 691 10406
Diospyrosmelanasylon 17.14 04 030 1351 3070 06 963 31658 171 010 047 098 1371 035 073 152
Fiusspp. 1661 047 029 1 2632 059 515 15091 514 031 087 606 1429 037 297 4
Grawiahiruta 212 006 004 021 686 041 278 2190 - - - -
Madbucaindica 071 02 001 o0m - - - - 229 006 105 254
Mangiforaindica 071 002 001 o0 088 002 2% 28 - - - - L14 003 29 32
Miliusatomentasa 283 008 005 0¥ 439 010 083 408 343 021 078 33 - : - -
Phoenix ylbestis 272 036 02 745 965 02 15 137 2857 074 2414 71093
Seedof Cuanbita 035 001 001 001 088 002 001 003
Syaygiumamini 1343 038 024 830 333 075 8% 98559
Triticum vudgare 035 001 001 001 088 02 000 00 - - - -

Zeamaize 088 003 002 004 088 002 000 002 171 010 016 046 - - - -

Ziiphusspp. 1131 032 00 588 614 014 271 1749 229 133 149 36309 629 016 076 58
Ant 1042 030 018 500 1140 025 0P 119 200 072 438 6l 686 018 065 565
Beewax 1060 03 019 517 526 oz 030 22 343 021 08 3% 2400 02 sI7 1389
Animal hair 1290 03 03 76 526 o2 0w 073 857 0s1 0@ 974 2629 08 018 254
Tnsectpart 2155 061 03 2138 1316 029 221 3% £28 257 RI7 @l 971 025 12 1916
Meatclump 265 008 005 03 - 171 010 01 036 686 018 0% 764
UnID marerial 2385 08 02 2618 1930 08 301 s 200 072 438 6li4 4000 04 25 7

(NF: Numerical Frequency, WSE: Whole Scat Equivalent, IRL: Index of Relative Importance)

Relative Importance (IRI) was calculated (Pinkas ez /.,
1971; Short et al., 1999; Paltridge, 2002; Medina ez al.,
2008) to determine the importance of different prey
items in the diet [where IRI = (Numerical Frequency +
Whole Scat Equivalent) x Frequency of occurrence].
The IRI scores for different prey items obtained were
also separately compared with the diet of three different
seasons.

Results

Diet composition

Alrogether a total of n = 566 scats was collected;
during the monsoon seasons n = 228, in winter n = 163
and in summer n = 175. There were identified 22 food
items including termites, ants, bees, as well as unknown
animal matters (bone, hairs and feathers, etc.,) in Sloth
bear scats (Table 1). Proportion of occurrences of items
for the two principal food categories (insects and fruits)
versus cumulative number of scats analysed was stabilized
between 193 to 225 scats, suggesting the adequacy of
sampling (Estimates, Ver7.5.1).

Year-round diets

Scat composition was quantified by both frequency of
occurrence and percent of dry weight of each food item.
In addition to quantifying each item by species, animal
matter was grouped into ‘insects’ and ‘other animal
matter’, while plant matter was categorized into 3 classes:
‘crops’ (corn and groundnut), ‘Ficus’ spp. and ‘other
fruits’.

Insects (IRI score 21.38) contributed as the major
proportion of the Sloth bear diet, (both Frequency of
occurrence and Numerical frequency followeg by fruits
Diospyros melanoxylon (IRI Score 13.51), Ficus spp. (IRI
score 12.69) and Cassia fistula (IR1 Score 10.13).
However, in terms of WSE percent, both insects and

fruits comprised 19% each of the whole scats, followed by
arthropods (15%) and reptiles (13%) (Table 1). These

data indicated that the above are the important dietary
composition species for Sloth bear.

The analysis of the Sloth bear scats showed that the
bulk of the diet consisted of insect parts (Table 1). IRI
scores for S. cumini were significantly different between
monsoon and other two seasons (winter and summer),
being higher in the monsoon diet (Fig. 1, Table 2). Even
so, Phoenix sylvestris showed maximum values within
summer samples with the IRI score of 710.93. During
winter, the insect (IRI score 631.45) and the Zizyphus
spp- (363.09) were reported with the highest scores (Fig.
1, Table 2).

Discussion

The Sloth bear is essentially an omnivore covering a
wide range of food items, signifying its adaptability in the
semi-arid habitat of Banaskantha ?orests, North Gujarat.
Insects were the most frequent (IRI score 21.55) prey
items in the diet of the Sloth bear, being mostly
encountered in the scats analysed. Studies by the
Konecny (1987) have indicated that arthropods have a
higher proportion of water per unit nitrogen, as well as a
higher proportion of fat per gram of body mass, than
vertebrates. This may supports the existence of a high
ﬁroportion of insect in the diet, which would help in

arnessing essential nutrients and the required water in
such a semi-arid environment. Sloth bear diet studies in
the Madumalai Wildlife Sanctuary in Southern India by
Baskeran ez al. (1997) reported fruit as their major food,
irrespective of vegetation types. Ants and termites
appeared consistently in the diet.

The percent of occurrence of various diet items varied
seasonally. Amongst fruits (vegetative diet) from Sloth
bear, IRI score was higher for the Diospyros melanoxylon
(13.51) and Ficus spp. (12.69). Consumption of
alternative food sources such as fruits, which are
associated with low foraging costs, is characteristic of
generalist predators (Lucherini ez 4/., 1995; Martinoli e
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al.,2001; Home and Jhala, 2009). Fruits of Ziziphus spp.
form an important seasonal resource in Banaskantha
forests, with fruiting occurring between November and
January showing maximum frequency (22.29%).
Ziziphus spp. (IR uniform score of 5.88) comprised the
bulk of the fruit diet during the winter. High IRI scores
of Ziziphus spp. indicated that the Sloth bear actively
exploits such sessile seasonal resources, and therefore
could be playing an important role in seed dispersal
(Herrera, 1989; Home and Jhala, 2009) in this semi-arid
region of Banskantha. Availability of ripe fruits varied
significantly between seasons and therefore their
utilization differ. The fruits of Syzygium cumini, Cassia
fistula and Ziziphus spp. formed the dominant
component of the Sloth bear diet in Mudumalai Wildlife
Sanctuary, Tamilnadu, Southern India. Utilization of
plant and animal material differed significantly between
seasons. Although the density of fruiting trees varied
across vegetation types, the use of fruits did not, except in
the thorn forest (Baskeran ez al., 1997).

The observations made under study suggested that
Sloth bear is a generalist forager, although difgf§ring in the
proportion of various food items consumed in regard to
geographical areas.

Studies on the food habits of Brown bears in Plitvice
National Park, Yugoslavia suggested that Brown bears are
largely herbivorous and exhibit distinct seasonal cycles in
food consumption (Cicnjak ez 2/, 1987). The researchers
identified 28 different plants and animal food items and
concluded from the scats analysis that plant material
consumption varied with phenology. There were also
studies on Grizzly bear food habits in the Northern
Yukon, Canada (MacHutchonl and Wellwood, 2003);
the conclusion of the study was that in spring the
primary food plants were alpine Hedysarum (Hedysarum
alpinum) roots and over-wintered berries such as
crowberry (Empetrum nigrum), while the main food
plants in summer were common horsetail (Equisetum
arvense) and bear flower (Boykinia richardsonii). Bears
fed primarily on bog blueberries (Vaccinium uliginosum),
crowberries, horsetail and bear flower in fall. When
blueberries were not available, Grizzly bears dug for
alpine hedysarum roots too. Similarly, the seasonal
variation in the Sloth bear diet is also reported from the
hereby study. Sloth bear of Balaram-Ambaji Wildlife
Sanctuary fed on Syzygium cumini (IRI score = 985.59)
and Diospyros melanoxylon (IRI score = 316.58) fruits in
monsoon season. Zizyphus spp. (IRI score = 363.09) and
Grewia hirsuta (IRI score = 21.90) scored high in the
winter diet of Sloth bear. Phoenix sylvestris (IRI score =
710.93), bees (IRI score = 138.95) and Cordia dichotoma
(IRI score = 104.06) were highly consumed during
summer. These results strongly inference about the Sloth
bear diet in the semi-arid climate and could be stated that
its behaviour is of a generalist omnivore.

Availability of fruiting trees, shrubs, termites, ants
and water directly influenced the habitat of Sloth bear
and their use pattern. Despite myrmecophagous habits
(Davidar, 1983; Swenson ef al, 1999; Akhtar ez al,
2004), Sloth bears are omnivorous and consume large
amounts of vegetable matter, particularly fruits (Laurie
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and Seidensticker, 1977; Gopal, 1991; Gokula, 1991;
Gokula and Vardharajan, 1995; Akhtar ez al, 2004).
Akhtar ez al. (2004) documented a total of 30 different
food items in scats (n = 1086) whereas in the current
study 22 food items (n = 566) were recorded from Sloth
bear scats. Fruits of gular (Ficus racemosa), pakri (F.
virens), bargad (F. benghalensis), peepal (F. religiosa), ber
(Ziziphus mauritiana), bel (Aegle marmelos), jamun
(Syzygium cumini) and mahua (Madhuca indica), in
addition to termites (Odontotermes obesus) and ants were
the major food items for Sloth bears diet. Yoganand ez
al. (2005) conducted a study at the Panna National Park
in central India and observed that fruits contributed
56%, ants 29% and termites 10% to the annual diet, in
terms of ingested biomass, of Sloth bear. Among fruits,
Diospyros melanoxylon was the highest contributor,
followed by Z. mauritiana, while among insects
Camponotus spp. ants made the greatest contribution to
the diet, followed by Dorylus labiatus. Termites also
contributed with a smaller portion (about 10% to 25%)
throughout the year. Fruits and ants complemented each
other and constituted 70% to 95% of the diet
respectively. These indicated that fruits are playing an
important role in the diet of Sloth bear (e.g D.
melanoxylon, Z. mauritiana and C. fistulz). A similar
study was conducted by Bargali er 4l (2004) who
analysed Sloth bear 568 scats (Chhattisgarh) and came
around 21 species including plants, termites, ants, bees
and some of the unidentified animal matter (bone, hairs
and tissue).

In the current study, year-round frequencies of
occurrence of animal and plant matter were similar.
Animal matter constituted 87% of scats during monsoon
and 82% during winter seasons, but dropped to 65%
during summer. Frequency of occurrence of insects was
high during monsoon (87%) and winter (82%), whereas
Ficus species were more common (68%) during summer
season, thus Ficus species were always high in percent
weight wise in all seasons.

Management implications

Several human activities, such as hunting, logging,
animal husbandry, collection of non timber forest
products (NTFP), agricultural expansion, transport and
tourisms, as well as development projects operating
around the study area and in some reserve forests, are
adversely affecting the bears’ habitat and movement.
Stakeholder involvement in various aspects of wildlife
management can arise many benefits. The specific
conservation recommendations for minimizing bear-human
conflicts and bear habitat conservation are as follows:

1. As the study revealed, Sloth bears were absent in
large expanses of the forest patches of the study area, as
the range in the lowlands was hugely fragmented. The
entire study area requires a long term scientific study by
radio telemetry technique with special emphasis on bear
movement and ranging patterns. This can be helpful to
know the actual habitat type used by Sloth bears, their
home ranges and the important corridors of their
movement, which can be further managed through
habitat improvement programme for conservation.
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2. Every so often resurvey the study area to monitor
changes in bear population status, habitat types and
resource utilization. Standardized transects to measure
Sloth bear diggings for termites can be used to link areas
and to consider changes in abundance over time.
Moreover, involving local people in collecting
information may be helpful in verifying the presence or
absence (especially the recent disappearance) of bears in
the area.

3. Community forestry development projects can be
initiated at a large scale for restoration of degraded
lowland forests in study area. Degraded and non-forested
area, as well as forest area, are all heavily used by local
people; thus, it is necessary to involve the local
community in forestry programs, wherein the population
learn the value of planting and protecting trees, they
could be explained about the expand habitat for Sloth
bears and therefore reduce the bear-human interactions.
For the development of community and reserve forests,
plant species like gular (Ficus racemosa), pakri (F. virens),
bargad (F. benghalensis), peepal (F. religiosa), ber
(Ziziphus mauritiana), bel (Aegle marmelos), jamun
(Syzygium cumini), timbru (Diospyros melanoxylon) and
mahua (Madhuca indica) are recommended to be
considered for plantation and proper care, as required for
the survival of these species in the forest area.

4. The study revealed that the majority of local people
are primitive tribes, still attached with their ancient
culture. Education should be provided not only for the
necessity of protecting forest habitats in order to ensure
the survival of Sloth bear, but also for highlighting
peoples’ benefits from protecting and managing valuable
resources. Conservation education should be developed
around the theme of maintaining large forest ecosystems
that protects many species and simultaneously provide
benetits to local people. There is a need to work on the
awareness about bear ecology, towards the perception of
local community.

5. Apart from the consciousness and participation of local
people, the managerial reforms are also required for effective
conservation of bears and habitat. It is suggested that more
field staff, well prepared and equipped should be employed in

such known conflict areas with high bear population.

Conclusions

This is essentially the first intensive study on the diet
of the Sloth bear in a semi-arid landscape of Balaram-
Ambaji Wildlife Sanctuary, Banaskantha district of
North Gujarat, India. The data obtained provide detailed
investigation of food habits structure for Sloth bears in
the semi-arid region. The dietary spectrum can also be
compared to the Sloth bears from similar semi-arid
landscapes where insects and seasonal fruits may
contribute significantly in terms of preferred diet (Laurie
and Seidensticker, 1977; Gopal, 1991; Gokula, 1991;
Gokula and Vardharajan, 1995; Akhtar ez al, 2004;
Bargali ez al., 2004; Yoganand ez /., 2005, Mewada and
Dharaiya, 2010; Mewada, 2010). In a semi-arid landscape
like Banaskantha districts of North Gujarat, where
resource fluctuations would largely be regulating
predator populations and subsequently their dietary

spectrum, an opportunistic strategy would definitely
f:[l)vour the species. Thus, being a generalist prowler
subsisting on many dietary groups or variety, the Sloth
bear has been able to exploit a wider niche, as well as to
survive in varied habitats.
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