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SUMMARY

This study on the habitat occupancy by wild ungulates was carried out from November
1996 to April 1997 in the Pench Tiger Reserve, Mad‘hya Pradesh. The spatial and seasonal
difference in habitat occupancy of the major forest types by the wild ungulates viz. chital (4xis
axis), sambar (Cervus unicolor), gaur (Bos gaurus), nilgai (Boselaphus tragocamelus) were
- assessed.

The study area was stratified into three major forest types based on floristics and
physiognomy as: Teak dominant forest, Anogeissus-Boswellia mixed forest and Miscellaneous
forest. A total of 12 transects were laid in three forest types. Data was collected on ungulate
densities, dung abundance and habitat parameters. The Line transect Method was used for
estimating ungulate densities. Dung abundance was quantified using a belt transect, at each 290
m point on the transects. Habitat parameters were also quanﬁﬁed at these points.

The relationship between habitat factors and the distribution of ungulates were examined
using bivariate and multivariate analyses.

The results showed that chital densities were significantly lower in Teak dominanat
forest type in winter, and in the Anogeissus-Boswellia mixed forest type in summer. Both Teak
and Miscellaneous forest types showed greater chital densities in summer than in winter.
Sambar densities showed no significant differences between forest types both in winter and in
summer. All()g’ei.S‘.S‘Il.S‘-/)’().\‘ll’e”ia mixed forest type showed a significant increase in sambar
density from winter to summer.

Chital dung abundance showed no significant differences between forest types, both in
winter and in summer, while sambar dung abundance in the Anogeissus-Boswellia mixed forest
type was significantly higher than other forest t-ypes in both seasons. There were significant
seasonal differences in chital dung abun\dance in all forest types, whereas sambar dung

abundance increased only in the miscellaneous forest type.






and poaching, many ungulale species of India require urgent attention for their conservation.
- Most of these species, being generalist feeders or grazers, contribute overall the greatest
percentage to terrestrial mammalian biomass in any given habitat (Eisenberg and Scidensticker
1976). Moreover, chital and sambar together form the bulk of the prey base for large predators
of the Indian sub-continent such as the tiger (Panthera tigris), the Asiatic lion (Panthera leo),
-and the leopard (Panthera pardus). As pointed out by Daniel (1991), without the benefit of
thorough scientific studies and the information generated out of them, it is difficult to plan for

their conservation and management and to ensure their long-term survival.

The Pench Tiger Reserve is an area which offers an unique opportunity for research on
large mammal populations and their habitats. The Reserve is endowed with fairly large
populations of four large wild ungulates sambar (Cervus unicolor Blainville), chital (4dxis axis
Erxleben), gaur (Bos gaurus H. Smith) and nilgai (Boselaphus tragocamelus Pallas). Moreover,
the National Park area of the Tiger Reserve is relatively undisturbed, providing ideal conditions

for ccological studies.

1.1. REVIEW OF LITERATURE

1.1.1. Habitat use
There have been relatively few studies on large ungulate-habitat interactions in the
Indian sub-continent, notable among them being those of Schaller (1967), Eisenberg and
Lockhart (1972), Berwick (1974), Dincrstein (1979), Mishra (1982), Balakrishnan and Easa
S

(1986), Green (1985), Karanth and Sunquist (1992), Haque (1990), Bhatnagar (1991),

Chakraborty (1991), Khan (1993), Sankar (1994), Bhat and Rawat (1995), and Raman (1997).



1.1.2. Study animals
Chital

The chital or spotted deer is the third largest deer inhabiting the plains and undulating
terrain of the Indian sub-continent. Its distribution ranges from the foot hills of Himalayas
throughout the peninsular India in the forested areas, and from western Assam up to Eastern
- Rajasthan and Gujarat. It is found in a variety of forest types ranging from dry deciduous
forests to moist deciduous, thorn and scrub jungles, and also in mangals.

The chital prefers flat terrain and valley habitats, frequenting ecotones with a high
diversity of palatable grass and herb species, and early to middle successional stages of
vegetation (Schaller 1967, Dinerstein 1979, Mishra 1982, Bhat 1995, Khan 1996). They are |
highly dependent on water and shade (Schaller 1967). Being more dependent on grass (Schaller
1967, Johnsingh & Sankar 1991), the chital avoids areas of heavy cattle grazing (Khan 1996).
Relatively more information is available on chital (Axis axis) though only a few of these are
quantitative studies e.g. Schaller (1967), Berwick (1974), Haque (1990), Khan (1993) and
Raman (1997). The definitive research on these species to date are on the populations
introduced into other parts of the world such as Hawaii (Graf and Nichols 1966), Texas (Ables

and Ramsey 1974), Argentina and Australia (Lever 1985)..

Sambar
Sambar deer is the largest deer species native to South East Asia. It has an exceedingly
wide geographical distribution, including India, Myanmar and Sri Lanka extending through
Indo-China and Malay countries and eastward to the Philippines and beyond (Prater 1965).
In spite of the wide distribution of sambar (Cervus unicolor), and its importance as a
prey animal (Schaller 1967, Johnsingh 1983, Johnsingh et al 1993, Mukherjee et al 1994,

Sankar 1994), there have been a few detailed studies (Schaller 1967, Green 1985, Khan 1993,
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Sankar 1994) on its population biology.or habitat requireménts. This could very well be due
to its low density and crepuscular habits. over much of its range. A lot of information has been
generated from studics on sambar introduced into Texas (e.g. Richardson II 1972), Florida (e.g.
Shea et al 1990), and the Thai population (c.g. Ngampongsai 1987).

Probably no other wild ungulate in the Indian subcontinent, -has adapted itself to 'such
- a wide variety of conditions and habitat types as the sambar (Schaller 1967, Rodgers 1988).
Nevertheless, it definitcly avoids disturbed areas (Schaller 1967, Prater 1965, Khan 1993,
Sankar 1994). Availability of water and forests on hill slopes with dense understorey are
believed to be essential components of sambar habitat (Schaller 1967, Dinerstein 1979,
Johnsingh 1983, Bhatnagar 1991). Sambar densities in the moist deciduous forests and teak'
dominated plantation forests are higher than in the dry deciduous forests (Karanth and Simquist
1992). Forage availability is an important factor determining the utilization of a habitat by
sambar (Richardson II 1972).

Sambar have been successfully introduced to numerous locations outside their native
range e.g Texa‘s (Richardson II 1972, Ables and Ramsey 1974), on St.Vincent Islands, Florida

(Lewis et al 1990), and in Australia (Slee 1984).

Nilgai

The nilgai occurs in more open forests from the Himalayan foot hills including Nepal,
southward through central India (Prater 1971).

Nilgai occur in relatively open arcas with undulating or flat terrain (Berwick 1974),
avoiding dense forests (Daniel 1994) and preferring scrublands, with low tree and shrub
densities (Chakraborty 1991, Sankar 1994, Khan 1996). They are reported to tolerate scarcity

of water (Bohra et al 1992).






































































































[ower in comparison (o other forest types. Moreover, both Teak and Miscellancous forest types
were used to a greater cxtent in summer than in winter.

The Miscellaneous forest type, more of a moist-deciduous vegetation and gaps in the
canopy had lots of grass. This resulted in a relatively higher heterogeneity both in the tree
composition and understorey. It is clearly the favoured forest type for chital, demonstrated by
. their high densities in both seasons in this forest type. But when it comes to the Teak forest
type having higher densities during summer, it is not known whether the forest type is actually

being favoured, or if it is only an-artifact of sampling arising due to the fact that most of the
Teak-dominant stands are located in the proximity of the Pench river. It is also not known
whether the hilly Anogeissus-Boswellia mixed forest type, which showed consistently lower
densities, is actually avoided by chital. As the proportional availability of this forest type is not
known, no strong conclusions can be arrived at about avoidance. It can only be said that this
forest type is uscd relatively less'by chital. Grass percentage and grass height was high in the
beginning of winter, and remained till forest fires cleared the ground layer of grass, in this

forest type.

SAMBAR

Sambar densities showed no significant differences between the forest types both in
winter and in summer, indicating a more or less even distribution.

A;zogcis.s'zls-Bo.s'wcllia mixed forest type showed a significant increasc in sambar density
from wintcr t.o summer. Chakrabarty (1991) had however reported that, in Sariska, sambar
showed preference for the Anogeissus mixed type only in winter.

The widespread distribution of handpumps in Pench, operational in different parts of
the study area during summer, could affect sambar distribution to some extent. If this bias were

absent (i.c. no artificial water sources), one would have been able to test the hypothesis
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Grass height, which was significantly higher in winter, was associated with cover only
in winter, and could have been a deterrent for chital (negative correlation). Similarly, slope had
shrub specics richness associated with it for both seasons. This could be cxplained by the fact
that in arcas of great undulation, characterised by widely fluctuating slope values (slope-valley-
slope), the understorey shows very high heterogeneity due to habitat interspersion. With this
- undulation being most prominent in the Anogeissus-Boswellia mixed forest type, and chital
being a slope avoiding species (Schaller 1967, Chakrabarty 1991, Khan 1996), it is not
surprising that chital showed low densities in this forest type.

In the case of sambar, the regression of factors against sambar dung indicates that in
winter, they could prefer fresh grass (green yellow in colour), litter, and less of tree vegetation.
There could be a tendency to forége in canopy openings having fresh grass patches. The fact
that sambar favour lcafl litter has also been reported by Chakrabarty (1991). However in
summer, the grass, which had dricd up (ycllow-brown) by then, were avoided, and slopes with
ample shrubs were favoured, while wooded regions with trees were used less. Khan (1996) had
also reported similar finding of the preference of slopes and dense understorey by sambar, but
reported a preference for high tree cover corroborating the findings of Schaller (1967),
Dinerstein (1979) Johnsingh (1983) and Chakrabarty (1991). On the contrary Ngampongsai
(1987) mentions the sambar as favouring more of open deciduous forests and does not favour
much tree growth. Bhatnagar (1991) reported sambar preferring sparse shrub cover in the hills
than in the plains, indicating higher cover requircment in the plains as an anti-predator strategy.
Morcover, in the present study, it was found that sambar dung abundances were higher in the
burnt arcas, where the grass cover had been totally removed by fire. Most of the burnt plots
(31 out of 35) were located in the hilly Anogeissus-Boswellia forest type. The fact that distance

to water is negatively correlated with sambar dung proves the fact that sambar is strongly
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atiracted by water (Schaller 1967, Johnsingh 1983, Chakrabarty 1991, Khan 1993, Sankar
1994).

It has to be noted that Bartlett’s test of sphericity significantly proved that almost all
variables were related to each other to different extent. Thus regressing these variables directly
against the dependent variable viz. dung abundances would violate a major condition of

-multiple regression that all the variables regressed be independent of each other.

As pointed out earlier, only a maximum variability of about 16 percent (R?=0.1659) for
sambar dung abundance, and about 13 percent (R2=0.1321) for chital dung abundance, could
be explained by the different factors by this method of regressing dung against factors. It is not
known how this result compares with other similar studies. This is so because, in earlier studies
on similar ungulate-habitat interactions in the Indian sub-continent (Khan 1993, Sankar 1994)
and elsewhere (Hirst 1975, Ben-Shahar and Skinner 1988), though the multiple regression
analysis was used, the fact that habitat variables are interrelated to a great extent has been
grossly overlooked, thus violating one of the basic assumptions of multiple regression. Chance
correlation of variables could give misleading res;ults about the final regression ‘relations with
the dependent variables. There is thus a great need for a review of methods currently being

used to find relationships in complex animal-habitat interactions.

The attempt, by this study, to get a clear idea about the distribution of these ungulates
‘1 the wild conditions necessitated the selection of the relatively undisturbed part of the Tiger
Reserve. But this severely prevented the disturbance factor from coming into the picture.

The relevance of this study could probably be weighed down by the fact that the

ungulates which contributed significant data to this study, chital and sambar, are more or less

versatile species favouring and tolerating a wide range of habitat conditions in diverse habitats.

Moreover, these animals have successfully established themselves in different parts of the
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