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.Table 5.15 average bite weights, bite rate, activity hours and forage removal 51
by horse sheep and goat in Henley valley of eastern Ladakh.

Table 5.16 Transect lengths, visible area (view shed analysis), density and 52
encounter rates of king in Hanley valley.
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was significantly different (8 = 0.00016, p < 0.05). Habitat use by kiang before and
after livestock arrival was found to be significantly different (6§ = 0.013, p <0.05).
Groups of kiang were observed (n=14) for time budget evaluation, 7 prior (640 min)
and 7 (820 min) after livestock had come to the area. Activity pattern of kiang before
and after livestock arrival was found to be significantly different (5 = 0.04, p <0.05).
Food preference for kiang before and after livestock arrival was not found to be
significantly different. Food preference for kiang and livestock was significantly
different (6= 0.0000007, p < 0.05). Use-availability analysis suggested differential
selection for food plants. Schoener’s niche overlap for food items found moderate
overlap between kiang, sheep and goat (<60%) and high overlap between kiang and
horse (>80%). Forage removed (kg) by sheep, goat and horse were 2.33 kg, 2.25 and
8.19 kg respectively. Total density and encounter rate for Hanley valley was 0.07

kiang/ km?® and 0.45 kiang per km respectively.

The difference in habitat use translated into Kiang using higher elevations
while livestock used middle elevations more than available. Kiang used steep slopes
whereas livestock used steep as well as gentle slopes more than available. Kiang used
North-West aspect more than available. Kiang used vegetation communities
dominated by graminoides while sheep-goat used communities dominated by shrub
and forbs. Density and encounter estimates did not show considerable increase in
kiang population compared to previous studies. Hence, the perception of people of
kiang overstocking in the study area appears to be misplaced. Detailed perception
studies should be carried out in the whole of Changthang and herder-centered
participatory programmes need to be carried out on a large scale to ensure long term

conservation of kiang in eastern Ladakh.
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1. INTRODUCTION

Animals are not dispersed randomly in any environment. Free ranging wild
and domestic animals may exhibit extreme non-randomness in the use of the
resources of the environment (Arnold and Dudzinski 1978). Habitat selection results
from complex interaction of both abiotic and biotic factors including human
interventions. When environmental resources are heterogeneous and patchy, both

spatially and temporally, animals are likely to become strongly selective or generalist.

High animal density and heavy grazing pressures are commonly believed to

reduce site selectivity.
1.1 Resourced Selection

When animals graze, they first select a location and then search for a desirable
forage within the location (Kothmann 1984). The hierarchy of site selection among
herbivores is usually in the following order (Senft 1987):

i. Geographical region (determined by environment, kind of animal, evolution

or management)

ii. Landscape (Bounded by sociality and energy intake constraints).

iii. Plant community or terrain type (Affected by food quality and quantity)

iv. Feeding area (influenced by terrain, proximity of cover physical

boundaries, animal sociality.

The final foraging decisions are selecting for ingestion the plant species,
individual plant and the plant parts available within the feeding area. Competition is
likely to occur when the quantity of the resources available for one species may be

depleted by the presence of another in the area, i.e. when one species out-competes

another.



1.1. a. Resource selection and competition

Competition between grazing animals occurs only when there is a limited
supply of one or more necessities of life. Competition can be for space, water, or
cover but most commonly for forage. Forage competition can vary from intense to
only moderate to virtually none. In selected circumstances under mixed grazing,
competition can actually be negative, i.e. synergistic in that grazing by one species
enhance the quality and or quantity of grazing capacity for another. Inter specific
forage competition, of course cannot occur except under mixed grazing. Dietary
overlap between species is not sufficient evidence for exploitative competition,
dietary overlap is important only if accompanied by spatial overlap, if shared foods
are in short supply, or if one herbivore limits the access of another to a preferred
forage plant species in the absence of alternative acceptable forage plant species. Diet
similarity studies are only first step in accessing the competitive interaction according
to Thill and Martin (1986), and they further conclude that even high diet overlap is
not sufficient evidence for competition in the absence of data showing diminished

animal health or reproduction.
1.2  Equid and bovid co;existence

Equids are generalist herbivores that co-exist with bovids of similar body size
in many guilds of grazing herbivores in tropical ecosystems in Africa (Cumming
1982). In temperate ecosystems during the Holocene, Equus species apparently
overlapped extensively with the ~steppe-1iving Bison species as well as the wild cattle
of woodlands (Kurtén 1968). The ecological mechanisms that allow the co-existence
in tropical and temperate ecosystems of equids and grazing bovids have been debated.

Janis (1976) noted that their very different digestive systems (hindgut, ruminant)
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(Bhatnagar et. al 2006) surveyed 365 km sin eastern Ladakh and found 0.24 animals

per sq. km.

Until recently, southern kiangs were thought to be extinct (Duncan 1992).
However, two surveys by Shah in 1994 and 1995 in North Sikkim (India) support
their existence. They are distributed in a 200km2 area of the plateau in north Sikkim
on the Indo-Tibetan border (Shah 1994, 1997). The plateau has no protected area
status as it comes under army jurisdiction (Shah 1994, 1997). Very sporadic reports
were available from Sikkim and no status reports on the species existed (Shah 1994).
Kiang sightings were made along the Indo-Tibetan Border at an altitude between
5,100m and 5,400m An encounter rate of 0.54 kiang/km was obtained in a 138km
vehicle survey in November 1994. A vehicle survey between May and June 1995
recorded an encounter rate of 0.092 kiang/km (26 kiang counted in 283km). The
largest herd of kiang (n=48; foals were seen, but not counted) was observed across the
border, west of Bamchola (Shah 1994). Seasonal movements across borders have
caused. A véhicle survey between May and June 1995 recorded an encounter rate of
0.092 kiang/km (26 kiang counted in 283km). The largest herd of kiang (n=48; foals
were seen, but not counted) was observed across the border, west of Bamchola (Shah
1994). Seasonal movements across borders have caused the indeterminate status of
the subspecies (Shah 1994, 1997). In 1993, an army officer surveyed the Sikkim
Plateau and gave an estimate of 90 kiangs (Maj Rao pers. comm.). In 1994, the kiang

population was estimated between 74 and 120 (Shah 1994).


























































Table 4.1

Habitat variables and their descriptions.

Habitat Categories
variables Description
Elevation 4400-4699 m
Lower elevation
4700-4899 m Middle elevation
>4900 m Higher elevation
Slope = Very gentle slope
11-20° Gentle slope
21-40° Steep slope
>41° Very steep slope
Aspect 361° Plain (software generated)
0-90° North-East
91-180° South-East
181-270° South-West
271-360° North-West
Vegetation Stipa-tanaecetum Dominant vegetation middle and
community higher elevated areas
Tanaecetun-stipa (lower elevation) plains
Alyssum-stipa Forbs (higher elevated areas)
Artemisia stracheyi-Stipa Gentle slopes (sub-shrub)
Artemisia salsoloides-stipa | Revirine area subshrub
Carex-Potentilla-Stipa Sedge area (moist area community)

Use availability analysis was used to know individual

habitat categories. To test statistically
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dynamics that is there should be Compromise with health and reproduction.

So a mere ove
tlap does not suffice to describe an interaction as a competition,
e . :
we present a case where we studied habitat use by kiang prior to and following
livestock arrival to an area. Chi Square test of association (contingency table) was

done to know the association of kiang to habitat variables of two cases before and

after habitat use of kiang.

Hypothesis tested was, H : habitat use by kiang is independent of livestock presence:

Ha: Habitat use by kiang is associated with livestock presence.

I observed total of 14 groups of kiang for time budget evaluation, 7 prior (640
min) and 7 (820 min) after livestock had come to the area. Multi-response
permutation procedure (MRPP) was used to test statistically the difference in time
budget with and without livestock to find out if the two means are from same

population or not (McCune and Grace 2002). Individual activity patterns were tested

separately emulating a 2-sample t-test with MRPP to find out difference with and

without livestock (Mielke 1982). Ten composit dung slide samples of kiang with and

10 composit sample without livestock were analyzed. Diet and availibility profile

matrix were developed and jvelev’s index was calculated for every slide (use). MRPP

was used to test for significant difference for these two conditions (groups).

4.5  Density of kiang

Density of kiang Was estimated multiplying mean group size X mean no. of
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