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Summary

Most of the wildlife habitats in India are shared by a number of ungulate species. This
encompasses both wild and domestic ungulates. In areas, where both domestic and wild
ungulates co-occur, it is essential to understand the ecological interactions among them so as
to better manage the habitat and wild species. Competition between livestock and wild
herbivores has remained contentious and it has remained as major a conservation issue for
native ungulates. This work aimed to investigate the resource selection by wild (Blackbuck and
Chital) and domestic ungulates (Feral horse and Cattle) with special emphasis on Black Buck in
Point Calimere Wildlife Sanctuary in Tamil Nadu. The Black buck Antilope cervicapra Linnaeus
(1758) is a grazer that is listed as near threatened species (IUCN Red list, 2012) and has been
accorded the Schedule | status by the Indian Wildlife Protection Act, 1972. Black buck numbers
in India have come down intensely in the last century and this antelope is currently restricted to

small and scattered populations. Hunting and loss of suitable habitat are considered to be

principal factors for the reduction in numbers.

The present study deals with estimating the abundance and density of the wild and domestic
ungulates using distance sampling and to determine the food habits and habitat use of these
ungulates in the coastal landscape of Point Calimere wildlife Sanctuary, Tamil Nadu. The study
was conducted from December 2012 to April 2013. Population densities of four sympatric
ungulates in Point Calimere Wildlife Sanctuary, Tamil Nadu, ‘was estimated using Distance
sampling under line transect technique between January and April 2013. A total of eight line
transects were laid with the total length 14.8 km, covering three habitats- Grassland, Mudflat
and Tropical Dry Evergreen Forest (TDEF). Each transect varied in length from 1.5 to 2 km and
was walked thrice in each month. A total of 628 sightings of the target species were recorded in
the line transects (n= 458 black buck, n=58 chital, n=50 feral horses and n=62 cattle). The total
effort was 177.6 km (grassland- 57.6 km! Mudflat-26 km and TDEF -96 km). The estimated
density (number of individuals per km?+ SE) of blackbuck was 37.1 + 5.2 with group density of

9.6 3.1, chital was 4.5 * 0.9 with group density of 2.7 +0.5, feral horse was 7.6 + 1.2 with



group density of 3.3 £0.3 and cattle was 21.9 + 3.3 with group density of 2.5% 0.4. Adult sex
ratio (Male: Female) of blackbuck was 12.5 Male/100 Female, and for chital it was 25 Male/ 100

Female. The Female: Fawn ratio of blackbuck was 24.2 Fawn/100 Female and for chital it was

21 Fawn/100 Female.

Most ungulates show a temporal diet variation between monocot and dicot dominated diets.
This study investigated the habitat use and diet overlap between wild ungulates (blackbuck,
chital), domestic livestock (Brahmini cattle) and feral horse at Point Calimere Wildlife Sanctuary,
Tamil Nadu during January 2013 to April 2013. The assumption of the study was that black buck
has high degfee of food and habitat overlap with other sympatric ungulates in the study area.
The food habits and diet overlap of ungulates were estimated using feeding site method
(Lovaas, 1958). The line transects that are laid for estimating the densities of the herbivores
were used for studying the ungulate- habitat interactions. Two types of analysis were used for
the assessment of habitat use, one- way analysis of variance (ANOVA) and multiple regression
analysis. Levin’s measure of Niche breadth showed highest for feral horse (0.89), followed by
cattle (0.72), blackbuck (0.48) and lowest for chital (0.26). Pianka’s index (Pianka 1973) showed
high diet overlap between blackbuck and cattle (95 %) followed by blackbuck and feral horse
(81 %), blackbuck and chital (38.1%) and cattle and feral horse (91.3%). Forty three forage
species were identified to be eaten by all target species out of which lblackbuck utilized 23 food
plants, chital 33, cattle 29 and feral horse 35 food plants. The nutrient analysis of the food
plants eaten by the sympatric ungulates was done and with respect to blackbuck, multiple
regression analysis was done for the 23 plant species it has fed. The result showed that
blackbuck did not show any significant difference towards nutrient contents of the utilized food
plants. Dung/pellet analysis revealed that all the four species utilized monocots (graminoids) in
high proportion where blackbuck utilized 82.12%, chital 74.63%, cattle 85.7% and feral horse
84.9%.The observed high competition for the available food resources especially for graminoids
by the domestic livestock and feral horses is a matter of concern. Creation of livestock- free

areas is necessary for the conservation of blackbuck in the Sanctuary.



The present study provided empirical information on competition between the wild ungulates
and the livestock. The availability of forage species depleted during summer. The livestock
grazing inside the Sanctuary should be banned completely in order to avoid this severe
competition. Since the villagers do not have any other avenues apart from sending the livestock
into the forest for fodder, the Forest Department should provide alternatives to the villager’s
livestock by growing fodder grasses outside the Sanctuary. Nature education and awareness
programme should be initiated around the Sanctuary areas for the villagers and children to
create awareness about the importance of the Sanctuary. The Feral horses in the sanctuary are
not wild and they act as competitor to the blackbuck. ‘ﬁemoval of the feral horses from the
Sanctuary should be a priority option, since their competing nature with blackbuck acts as
major threat to blackbuck’s long term survival. Competition can have a major role to play in
determining the final fate of the blackbuck. Hence controlling cattle grazing through fencing,

public awareness as well as legal measures will play crucial role for conserving the blackbuck

which forms the eastern most coastal population in the country.

This study was conducted for just one season i.e during January to April 2013. Future
monitoring of blackbucks should involve generating empirical information pertaining to
resource selection among ungulates across different seasons, impact of high stocking density of
domestic ungulates on blackbuck, effect of invasive species viz. P. julifolora and L. camara on
blackbuck and its habitats and effect of anthropogenic pressures viz. tourism, poaching etc. on
blackbucks. The above information will help in making informed management decisions that

will aid in conserving the blackbucks and its habitat on a long run.
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Blackbuck is native to the Indian sub-continent. They are found in variety of habitats from semi-
arid grasslands and scrub to open forest (Schaller 1967, Isvaran 2005). They historically ranged
from Peshawar (Pakistan) in the northwest, through the Indo-gangetic plains up to the plains of
Western Assam in the east, centrally in the Deccan, in open plain areas along the Western coast
of the peninsula, and along the eastern coastal plains to southern Tamil Nadu (Blanford 1988,
Lydekker 1907). Within their range they were one of the most abundant ungulates of the
plains. But the current distribution is reduced much. Within India they are found in majority of °
the part of their former range. But the population which was large and contiguous previously
has been scattered and isolated into small patches. Blackbuck population today is confined to
areas in Maharashtra, Orissa, Punjab, Rajasthan, Haryana, Andhra Pradesh, Tamil Nadu and
Karnataka with a few small pockets in Central India. Velavadar in Gujarat, Tal Chappar in
Rajasthan, Nannaj in Maharastra, Rollapadu in Andhra Pradesh, Ranebennur in Karnataka and
Point Calimere in Tamil Nadu hold some good concentrations of Blackbuck within protected
areas (Ranjitsinh 1989, Rahmani 1991, Isvaran 2003). Outside India blackbuck is regionally
extinct in Pakistan, Bangladesh and Nepal. Although native to the Indian subcontinent a good

number of blackbuck are found in U.S.A and Argentina where they have been introduced

(Ungulates of India, 2004).

Blackbuck numbers in India have come down intensely in the last century and this antelope is
currently restricted to small and scattered populations. Hunting and loss of suitable habitat are
considered to be principal factors for the reduction in numbers. As a result of hunting,
blackbuck numbers had already diminished rapidly by the time they were given complete legal
protection and the healthy populations were only found in areas with some form of protection
(Gee 1989, Krishnan 1972). Because of the conversion of the semi-arid open habitats into
agricultural or pastoral land resulted in the decline of the population (Mungall 1978). Group
living in open plains is thought to primarily be an adaptation to reduce the risk of predation
(Jarman 1974). Group living also has its cost, competition for forage and other resources and
the risk of acquiring diseases may increase with group size and such costs may limit group.

Blackbucks are typically found in groups which are variable in size. The main types of groups are






The chital is believed to be an introduced species in the Sanctuary. Due to absence of reliable
records, the origin of chital in the Sanctuary is inconclusive. According to the local people, these
animals were found in the Sanctuary from a very long time. Since it is known that chital have
been translocated to the Sanctuary from other parts of the state from time to time, it is
possible that they might have been introduced in the past. The chital usually stay in herds and
mostly inhabit the forest habitat of the Sanctuary. The chital are usually restricted only to the
Ramar patham area in the northern part of the Sanctuary. However nowadays they are seen in
the southern parts of the Sanctuary and the grasslands areas as well. Usually they restrict
themselves to the forested areas till march but start to move into the grasslands once the food
resources start depleting in the summer. The feral horses in the Sanctuary are an unique
feature. They are domestic horses that have become wild in the course of time and are not wild
horses as sometimes thought to be. However there are no true wild horse in the country. Most

of these horses which were used earlier by britishers in the past have been left as the time

passed due to arrival of roads and vehicles.

Some of the other major threats to the biodiversity of the Sanctuary include loss of habitat for
water birds, soil and water salinization by adjacent salt pans, spread of invasive Prosopis
juliflora, cattle grazing and scarcity of freshwater. The major objective of this study has been to
assess the demographic status of wild and domestic large herbivores with reference to
blackbuck, chital, feral horses and livestock. Since there is an expected competition for the
available resources among the wild ungulates and domestic cattle the present study was aimed
to focus on the resource use by these wild herbivores, food habits of these ungulates and to
find out if there is any dietary overlap between the wild ungulates and domestic livestock (with

special reference to blackbuck).

























with regard to Point Calimere, studies on population survey and observations on behaviour of
blackbuck was done by Nair (1975), the population dynamics and behaviour of blackbuck was
studied by Bharathidasan (1983), Nedumaran (1987) studied the influence of cattle grazing on
food and feeding habits of blackbuck, a comparative study of water requirement for blackbuck
and chital was carried out by Kalaiarasan (1986), Saranraj (2009) looked into the conflicts in
fobd and feeding habits between blackbuck and cattle, Krishnan (1972) carried out an
ecological survey of the larger mammals of peninsular India, and field studies for the

conservation and Management of Point Calimere Complex was conducted and prepared by Ali
(2005).

1.4  Justification of the study

Point Calimere Wildlife S’anctuary is a globally significant landscape and has been designated as
a Ramsar site. It harbours a small isolated population of blackbuck and forms the eastern most
distribution of the species in the Indian Subcontinent. This small area is also shared by other
herbivores like chital, feral horses and domestic livestock. Previous studies have documented
conservation threats for this landscape inAterms of invasive species, coastal development viz.
sélt pans, aquaculture and over abundant livestock. However, empirical information on
ecological interactions among wild and domestic herbivores still non-existent in a wider scale at
Point Calimere. Moreover blackbuck populations are at decreasing trend due to the conversion
of grasslands into dense thorny shrublands due to the spread of P. juliflora. This will eventually
.result in the decrease of the blackbuck densities which highly prefer grasslands and scrub
(Mungall 1978, Ranjitsinh 1989). Apart from conversion of grasslands many other threats
including poaching, competition for resources, sharing of the habitat of blackbuck along with
domestic cattle and feral horse and other management issues play an important role in the
declining of the blackbuck numbers. So the present study assessed the population status of
blackb'uck, chital, feral horses and cattle along with investigating their habitat use, food habits
and diet overlap. Moreover due to the spread of P. juliflora it is quite essential to check the
resource use of the forage species of the blackbuck and also to characterize the diet of these

herbivores.
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Chapter 2: Estimation of wild and domestic ungulate densities in
Point Calimere Wildlife Sanctuary, Tamil Nadu

Abstract

Population densities of four sympatric ungulates in Point Calimere Wildlife Sanctuary, Tamil
Nadu, were (_eStimated using Distance sampling under line transect technique between January
and ApriIv 2013. A total of eight line transects were laid with the total length 14.8 km, covering
three habitats- Grassland, Mudflat and Tropical Dry Evergreen Forest (TDEF). Each transect
varied in length from 1.5 to 2 km and was walked thrice in each month. A total of 628 sightings
of the target species were recorded in the line transects (n= 458 black buck, n=58 chital, n=50
feral horses and n=62 cattle). The total effort was 177.6 km (grassland- 57.6 km, Mudflat-26 km
and TDEF -96 km). The estimated density (number of individuals per km?+ SE) of blackbuck was
37.1 £ 5.2 with group density of 9.6 + 3.1, chital was 4.5 + 0.9 with group density of 2.7 0.5,
feral horse was 7.6 £ 1.2 with group density of 3.3 #0.3 and cattle was 21.9 * 3.3 with group
density of 2.5t 0.4. Adult sex ratio (Male: Female) of blackbuck was 12.5 Male/100 Female, and
for chital it was 25 Male/ 100 Female. The Female: Fawn ratio of blackbuck was 24.2 Fawn/100

Female and for chital it was 21 Fawn/100 Female.

Keywords: Density, Line transects, Ungulates, Sex ratio, Female: fawn ratio
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Chital is an introduced species in the Sanctuary and mostly restricted to the forest habitat. Their
abundance when compared with black buck is less. The feral horse abundance in the Sanctuary
has increased when compared to previous estimate (Ali 2006). The feral horses are found

throughout the Sanctuary and their abundance when compared with black buck is less.

The estimated density (number of individuals km?t SE) of blackbuck during the present study
i.e.37.1 £ 5.2, as compared with previous population estimation (Ali 2006), i.e 48.66/ km? was
low.The reasons for this decrease in blackbuck density, were attributed to increased
competition for the available food resources by other sympatric herbivores such as feral horse
and domestic cattle, predation of blackbuck fawns by Jackals and invasion of P.juliflora in
grassland areas. Though there are no major predators in Point Calimere Jackal acts as sole
predator on the black buck fawns. During my study period wild pigs were also was seen
predating on the fawns of the black buck. In Velvadar National Park wolves act as a major
predator of the adults which kill about 35 to 39 blackbuck/wolf/year (Jhala 1993). The stray
dogs act as a nuisance to the black buck as most of the time they roam in the forests and chase

the blackbucks in Point Calimere.
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most of the part of the Sanctuary. Levin’s measure of niche breadth showed that feral horse

had a very high niche breath of (0.89) followed by cattle (0.72), blackbuck (0.48) and lowest
niche breadth was achieved by chital (0.26).

Blackbuck mainly preferred grass species whereas chital also preferred grass species but they
were different from blackbuck’s preference. Blackbuck showed a special preference to a plant
Naripayir kodi (local néme) and this plant is usually found in the sand banks. The plant had a
high percentage of crude protein (18.6 %) Fig.7. Though Solanum tribolatum has thorns in its
leaves it showed its preference in the diet of blackbuck because it might of high crude protein
content (20.4 %). Dichrostachys cinerea which was fed by the blackbuck in the month of April
also had high protein content (18.6%). Black buck showed complete avoidance of Croton
bonplandianum, Asparagus racemosus, Prosopis juliflora during the study period. Cattle fed on
the species which is common for blackbuck also. They fed on species such as Croton
bonplandianum and Asparagus racemosus which were totally avoided by the blackbuck. Feral
horse mostly showed preference towards Cyperus arenarius and tree species Cassia fistula. |

observed that most of the feral horse dung consisted of Cyperus arenarius seedlings.

It was observed that during the study period both blackbuck and feral horse did not show their
preference to P. juliflora. The reason may due to availability of other plant species during this
period and moreover it was not the season for pod growth. Though seedling of P. juliflora were
found in the dungs of feral horse during the month of December they did not show any

preference for P. juliflora during the study.

‘Due to limited area of foraging, the nutritional factors are likely to actin a density-dependent
manner. The equilibrium would be determined by forage production and quality, available area
and grazing pressure (Jhala, 1997). Due to stochastic nature of forage production (Jhala, 1991)
the equilibrium would be dynamic one and the population would fluctuate about the mean.
Nutritional factors act in synchrony with climate (Jhala 1991), predation (Jhala 1993) and
poaching pressure to limit the population. The interaction of the blackbuck population with any
. of these factors would be different in time and space, thereby prohibiting a simple explanation

of the mechanisms regulating population dynamics (Jhala 1997).
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In Velavadar National Park, Gujarat prior to the introduction of P.juliflora, grasslands would
have been the most critical foraging habitat (Jhala 1997). Due to the low quality of forage in
summer, blackbuck has to be extremely selective in feeding to obtain adequate intake of
nutrients. Due to limited area available for grazing and continuous grazing pressure a point
would be reached where selective feeding would have reduced the density of palatable forage

to such low levels so as to make its consumption unprofitable (Hanks 1981).

During the period of study the availability of forage species for the target species in the study
area were found adequate and it decreased after the mid-March. The plant species availability
which blackbuck feed on also decreased after mid-march. For example species such as Cyperus
bulbosus, Cyandon dactylon and Cyperus kylinga preferred by blackbuck usually occur only in
the wet areas. Once water gets dried up these species die off. During this time feral horse as
well as blackbuck feed upon the P.juliflora. There are incidents as reported by the Forest
department wherein blackbuck strayed outside the Sanctuary in search of water during
summer. In terms of management issue there should be a complete ban on the movement of
domestic cattle into the Sanctuary. Since feral horses are not native to this Sanctuary it is
recommended that they shouid be shifted out from the Sanctuary. These management

interventions would ensure the long term survival of blackbuck in Point Calimere Sanctuary.
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