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SUMMARY

Patterns of dietary selection, overlap and spatial
distribution were 1nvestigated for three species of
sympatric wild ungulates (chinkara, blackbuck & nilgai) and
four species of domestic ungulates (goat, sheep, camel and
cattle) during four seasons (summer, premonsoon, monsoon &
postmonsoon) 1n Rajasthan desert. The objective was to
determine the mechanisms of food resource partitioning among
these seven species of ungulates and the factors allowing
their coexistence.

Two study areas, Dhawa-Doli and Janwar-Doli were selected
for the study, based on the density and distribution of the
three wild ungulates. More emphasls was given to Dhawa-Doli
where two of the three species (chinkara & blackbuck) were
common .

Food habits were studied by direct observations. Feeding
activity was recorded for feeding height, plant species and
part eaten. Availability was determined by percentage cover
classes.

Three major vegetation zones were identified at Dhawa-Doli.
Six study sites were selected across the three vegetation
zones.

Blackbuck were primarily grazers 1in monsoon when crops were
beginning to grow and annual plants were abundant. Chinkara
and nilgai browsed throughout the study and did not show any
preference for monocots in periods of resource abundance
(monsoon and postmonsoon).

Food habits of wild ungulates differed more between zones 1in
summer and premonsoon, when resources were limiting and the
effect of vegetation zonation on food habits was
evident. In monsoon and postmonsoon when resources were
abundant, the effect of vegetation zonation was negligible
as opportunity for selection increased.

Though dietary similarity was more in terms of plant species
eaten between chinkara and goats and between sheep and
blackbuck, they differed greatly in proportion of
utilization. Greater overlap .between chinkara and blackbuck
during premonsoon suggest a possible temporary interspecific

(rii)



competition. In scrublands, dietary overlap was more
between species with similar feeding strategies (goat &
chinkara - sheep & blackbuck) and was less between specles
with dissimilar feeding strategiles.

Nilgai was spatially separated in summer and premonsoon and
showed a seasonal spatial overlap with chinkara and
blackbuck at Dhawa-Doli during crop season. while blackbuck
and nilgai exhibited a spatial divergence 1n response to
temporal and spatial availabaility of food resources,
chinkara was largely sedentary.

Though wutilization of different habitat subunits (crop
fields, cultivated fields and scrublands) were largely
determined by the amount of disturbance, chinkara showed a
random utilization of these subunits. Blackbuck showed a
slight avoidance for crop fields, at least at day time,
eventhough they consumed more cCrops than chinkara.

Mean feeding height for domestic ungulates decreased towards
postmonsoon as they spent more time feeding on annuals.
However the mean feeding height for wild ungulates 1increased
in response to the growth form of plants. The difference 1n
utilization of different foraging strata was more evident
between browsers and more similar between grazers.

Broadly, this study suggests that dietary differences among
all species were more lmportant than spatial differences, 1in
food resource partitioning.

.
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CHAPTER.l.
INTRODUCTION

one of the basic principles of ecological theory 1is that
sympatric species with identical ecological regquirements cannot
coexist. This so called Gause's principle has been subjected to
much controversy over years gquestioning the validaty of the
concept (Hardain, 1960 : Pianka, 1976). It would also be
difficult to prove or disprove the theory simply based on
exclusion or coexistence of two species having the same
ecologicai characteristics (Hardin, 1960). In cases of
coexistence there must be some factor (or a combination- of

factors) which prevent them from effectively competing and

allowing coexistence.

In Rajasthan desert, the Indian gazelle (Gazella benneti Sykes),

blackbuck (Antilope cervicapra, Linnaeus) and nilgai (Boselaphus

tragocamelus, Pallas) are broadly sympatric. The ecological

relationship among these species of bovids to determine how they
differ in their habitat use and food habits has not been
documented in detail. A search of the available literature gave
insufficient data to show how these desert ungulates differed in
resource utilization. The only published literature pertaining
to this aspect of resource partitioning between wild and domestic
ungulates of the Rajasthan desert:(by Ghosh et.al. 1987) was more

of a preliminary approach to the subject, to the extent that



little was quantified to determine preferred and princaipal food
plants of chinkara and blackbuck. Moreover, aspects like dietary
overlap and diet diversity were not well defined. Hence, one of
the main objectives of this study was to add to the meagre
knowledge of the food habits of these bovids but more
particularly to determine how these three bovids differ in their
food habits and avoid competition. Aspects 1like gut volume,
mouth morphology, stomach morphology and digestive rate - which
govern .the food selectivity and foraging behaviour were not
considered here as it was beyond the scope of this 6 months

study.

A detailed review at the available literature on these three
species of wild ungulates revealed that the food habits of

blackbuck has been comparatively well studied (Schaller, 1967 :

Prasad, 1982 : Mungal, 1982 ; Goyal et.al., 1988 ; Chattopadyay

and Battacharya, 1986 ; Ghoshwéﬁ.al., 1987). All these authors
agree that the blackbuck is primarily a grazer. *;£udies done on
food habits of nilgai in its native distribution (Schaller, 1967
; Berwick, 1974 ; Mirza & Khan, 1975 ; Dinerstein, 1979) reveal
that they are browsers. However they are reported to be grazers
in Texas (Sheffiéd et.al., 1983). Chinkara has been the least
studied of all and only recently some pioneer study on their
ecology (ecophysiology and resource partitioning) by Ghosh et al
(1987) in the Rajasthan desert has revealed some aspects of their
food habits. They report that chinkara is a browser like goats.

Most of these studies only name the plant species eaten, rather

than the proportion of dicots and monocots in their diet.



Moreover, these studies do not reflect a specific situation where
these three bovids coexist in a similar vegetation type where

there are no topographical barriers to their dispersal.

Dhawa-Doli and Janwar-Doli are places where three species of wild
ungulates and six species of domestic ungulates coexist. The
study had to be carried out in these two areas based on the
distribution and density of these wild ungulates, particularly
because of nilgai which was restricted to localities with

irrigated crops 1n summer.

Livestock outnumbered wild ungulates (approximately 15 times
more) in these study areas. Since it may not be a meaningful
interpretation 1f the role played by these livestock in resource
partitioning 1is not considered, their food habits were also
studied whenever their presence was felt in the different study

sites.

Emphasis on food habits was placed during summer and premonsoon
when food resources were most limiting and animals were confined
to their natural food plants, and the effect of competition was
expected to be greatest. Food items were considered to 1increase
as resource availability decreases (Shoener, 1971 ; Pianka, 1976)

during these periods.

The prime aim of this study was to determine the factors which
prevent them from competing for food resources. Under this broad
aspect of food resource partitioning, following were the

specific objectives to arrive at the factors determining their

coexistence.






CHAPTER.II.
STUDY AREAS

The study .;needed two study areas in order to cover the three
species of wild ungulates. Since Dhawa-Doli had no resident
population of nilgai, an additional study area Janwar-Doli had

to be considered.

In 1976, wunder the Govt of Rajasthan notification, an area of
424.76 sqg.km area consisting of 21 villages was declared as
closed area for a period of 10 years. This has been further
extendéd by 10 years by the government notification issued in
1988. These villages are 14 of Jodhpur district including Dhawa
and 7 villages of Barmer district including Doli.Looking at the
distribution of these villges on the map, 1t could be seen that
this was primarily aimed to protect blackbuck and chinkara. This
is evident from the fact that while the antelope study area
Dhawa-Doli is located within the limits of this closed area, the
nilgai study area Janwar-Doli falls outside these limits (map.

l).

1. LOCATION AND DESCRIPTION OF THE STUDY AREAS:

DHAWA-DOLI, STUDY AREA FOR BLACKBUCK AND CHINKARA

The western study area Dhawa-Doli (26° 03' N to 26° 08' N and
72° 39" E to 72° 44' E) is situated 41 km to the southwest of
Jodhpur (see Map.2a). It is located to the north of the Jodhpur-
Barmer highway with an area of 57.8 sqg.km.consisting of 2 main

villages (Doli and Melba) and four minor villages (Modathali,



SVEYV AQNLS OML #HI d0 NOILVOOT

DPN hpuduyg
yndHaor

KLiepunoq jounsip Jndypor—rewmreg

55*."_ =
[
o5
[ |
uoxy|Ip) @
@
SDMD||DD
o uh
[V oF o)
PINUN m.%:
oy \
uD|DY
o T - \,
®° —7 | OPJD)DY @ o __uc«—unozl _fwno.x.m.
npuDYyg'y T
) e F HAOQLWEZE a
oAy Hfop i ] °
8DMDPOS
\ IPOWIDN 1_
@ :
\
@\joq ; e
usgg/: Jomuor .../
® L o Ibououly) @ L
ITOd—dVMNYL
‘phipod @
AN
/ un §
1

sofe[[A enueasl aoyj0 °* @
welw peso[o oy} Jepun Fuyuwroo soFerrA M|

pas?T]






Charan ki Dhani, Godaron ki Dhani and & Baniyali ki Dhani).
Approximately only 10 % of the area remain as scrubland and the
remaining area is cultivable. The Barmer-Jodhpur district
boundary bisects the study area into western and eastern
halves, Doli coming under the Barmer district administration and
Melba coming under the Jodhpur district administration. The Jojri
river which runs through the Nilgai study area all along the
highway, enters the antelope_study area and ends in a Nadi

(waterhole) close to Dol1i.

JANWAR-DOLI, STUDY AREA FOR NILGAI :

Janwar-Doli (26° 07' N to 26° 12' N and 73° 51' to 73° 57' E)
is situated 15 km to the southwest of Jodhpur and 15km to the
east of the antelope study area (see map.2b). The Bandu nulla (of
Golasni river) whiéh runs through the area joins the Jojri river
near Bandu village. Out of the 110 sg km total area, only 41
sq.km was 1involved 1in the study since preliminary detailed
vegetation and animal distribution survey was not done. As in
Dhawa-Doli, approximately only 10 % of the area was dense or open
scrubs, the remainder being cultivable lands. Boranada, Janwar,

Doli, Narnadi, Katarda, Karda-Bandu and Basni are villages 1n

the study area.

2 .CLIMATE

Both the study areas fall under the subdesertic zone (Gupta,

1976) which includes areas with an annual rainfall between 200 to




400 mm. The rainfall 1s very erratic, as happened this Yyear,
occuring mainly from the end of June to August end, with sporadic
heavy showers in between. The bulk of the rainfall was recorded
in July and August. Since no rain-gauge was available for the
study, data was collected based on the intensity and duration of
precipitation. This was laﬁer converted into values by rating the
intensity and duration so as to compare the mean weekly rainfall
of Jodhpur (fig. 1) The rainfall pattern between these two areas
look guite similar, except that Dhawa-Doli received an early
heavy showers in June, and Jodhpur received a record of more than

6 & 8 mm more than Dhawa-Doli during the last 2 weeks of August.

Temperature during the hot summer reached upto 46° c. The
monthly mean minimum and mean maximum temperatures for the six

month study period is available for Jodhpur (see table. 1). 3

Table : 1. Monthly mean maximum and i

nininmun temperatures for Jodhpur

MONTHS MEAN MIN MEAN MAX.
| OMAY  a..... 2617 ..... 42.3
| JUNE e.e.e. 27.9 .e... 3923 '
| SULY  .eeee. 2617 .... 36,6 | '







3.VEGETATION

Champion and Seth (1968), regarded the vegetation of these areas
as Zizyphus scrubs (DS 1) under the sub-group Northern Tropical

Thorn Forest, owing to the intense biotic pressure on this thorn

forest belt.

" of the three series of aridland vegetation ( Calligonum series

Prosopis-Salvadora-Capparis-Zizyphus : Acacia-Capparis )

formation recognized by the French Institute, the “Prosopis-

Salvadora-Capparia-Zizyphus' series is the one recognized in the

these study areas (Puri et al., 1983). Further sub-divisions of
this series was based on physiognomy of the vegetation. The
subdivision : Scattered shrubs and trees, in cultivated areas

seem to fit well for these two study areas.

While this type of vegetation sub-division was based on
physiognomy, more detailed studies by Gupta (1976) was based on
dominant and sub-dominant species. Under their classification .of.
Sub-desertic zone, out of the 8 plant communities they
distinguished, the two following associations were recognized in
the study areas.
a) Prosopis-Capparis-Zizyphus
and b) Prosopis-Salvadora

(iv) The report by the Integrated Resource Survey Programme of
CAZRI, Jodhpur, identified - 14 Major Land Resource Units (MLRU).
According to this, MLRU numbers of 1,2,3 & 4 have been assigned
to describe the geomorphic features, soil types,water resources

and natural vegetation of these two study areas (CAZRI, 1982).
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4. PEOPLE :

The two study areas are dominated by a community called Bishnois,
who protect wildlife with religious reverence. But 6for thas
Bishnois, the blackbuck might‘have disappeared from the desert
scene (Prakash, 1988). Prakash also reports that the Bishnoais
provide water and grains to the animals during drought and
engage people to look after them in remote areas. In Dhawa-Doli,
almost every Bishnoi hut located around the inhabitation of the
antelopes 1invariably had an earthern pot with water during
summer. Chinkara have been observed to approach these mini-water
sources in the late hours of the day. However, the Bishnois were
not seen to provide grain or employ people to look after them.

The forest department resorted to artificial feeding (a mixture

composed of mainly Zizyphus nummularaia) for one of the three

herds of blackbuck during late summer. Other communities are
Patels, Rajputs and Devasis. The main occupation of Devasis is
animal husbandry. Bishnois do not keep goats and sheep as they
are regarded “unclean' because of their dioestrous reproductive

habits.

5. LIVESTOCK AND WILDLIFE :

These study areas are one of the rare examples where people,
livestock and wildlife coexist in an environment where resources
are overused by domestic livestock. In spite of the competition
for resources, the desert wild ungulates have survived largely

because of the Bishnois who have protected them.

12




Apart from blackbuck, chinkara and nilgai, wild animals commonly

seen in these areas are the desert fox (Vulpus vulpus griffithi),

desert monitor (Varanus griseus), Kakinto (Agama agilis), grey

patridge (Francolinus pondicerianus) and a number of
columbiformes. The wolf (Canis lupus) which was earlier seen and
photographed (by Krishnan in 1983) at Dhawa-Doli study area seem
to be extinct now. Before the turn of this century, there were
large herds of blackbuck in 1930 in the Western Rajasthan but
their population has dwindled in recent years and they now
survive only in pockets and most of them have ‘been protected

(Prakash, 1388).

Prakash (1988) reports that there were about 3000 blackbuck at
Dhawa-Doli closed area. This information, eventhough 1t possibly
includes the nearest population of blackbuck at Phinch
(approximately 20 km from Dhawa), seemg to be an exaggeration
considering the present population of around 160 blackbuck at
Dhawa-Doli alone. The density of chinkara is greater than that

of blackbuck at Dhawa-Doli (table 2).

According to the 1987 1livestock census for Dhawa and Doli

villages, sheep and goats accounted for about 70 % of the total
livestock population. This census data was converted into density
per sq.km. in order to compare with the density of chinkara,

blackbuck and nilgai (see table. 2).

Though cattle, buffalo and camel are resident populations, a

sizable proportion of the caprids, particularly sheep are taken

13



to the neighbouring state Haryana for grazing. The actual
proportion of livestock which migrate are not available. They

return from Haryana only during monsoon.

TABLE : 2 Comparison "of livestock and wildlife density

Note: Livestock data based on 1987 census by revenue department

( density calculated for 80 sg.km )
wildlife data based on census carried out during the study

(total number for 57.8 sg. km. )

SPECIES TOTAL DENSITY PER per sg.km.

1) SHEEP 4,469 ) 55.9
2) GOAT 3,764 47

3) CATTLE 2.042 25.5
4) BUFFALO 1,543 | 19.3
5) CAMEL 160 2.0
6) DONKEY 36 0.5
7) CHINKARA 421 7.3
8) BLACKBUCK approx.160 2.7
8) NILGAI approx. 33 <1

It is evident from the table that wildlife has a minor role 1n
overgrazing and overbrowsing. Considering the number of livestock
in proportion to wildlife, their food habits were also studied 1in

order to understand their role in food resource partitioning.

14



CHAPTERLIIL.
METHODS

More emphasis was given to the Dhawa-Doli study area than Janwar-
Doli in studying vegetation since two of the three specles
(chinkara and blackbuck) inhabited Dhawa-Doli. Though chinkara
were occasionally sighted in Janwar-Doli, they were not studied

for their food habits.

1.FIELD METHODS

Field methods were designed to quantify the proportion of time
animals spend feeding on different plant species and the forage

available to them during that period of time.

An initial vegetation survey at Dhawa-Doli was carried out by
walking along 1 km North-South grid lines to determine the
species composition,abundance and distribution of both plants and -
antelopes. Spatial distribution of chinkara and blackbuck during
summer was recorded by mapping the sightings during the

vegetation transects to select the study sites.

1-1.STUDY SITES :

Within the 57.8 square kilometre Dhawa-Doli study area, three
study sites were identified in the beginning to represent the
different vegetation types. The selection of these study sites
within the vegetation types was based on the distribution of

blackbuck. Food habit studies were done as far as possible in the

15



same site every season (Summer-SﬁM, Premonsoon -PMO, Monsoon-MON
" and Postmonsoon-POM) but three new study sites were later added
according to the movement pattern of blackbuck. The table given
below (table. 3)shows the availability of data 1in the six

study sites of Dhawa-Doli.

Table : 3. Study sites selected at Dhawa-Doli and the

availability of data in different seasons.

SEASONS
STUDY SITES  |--—=--=-=—mp=—————————- s S
SUMMER || PREMONSOON | MONSOON ||POSTMONSOON

BB CH BB CcH BB CH BB CcH
1) MODATHALI v’ | v’ v
2) setavapa | | || | 1 | ]
________________________________________ | P T | R I
3) RATANADA v v LWV v ol e
s mersa norta | | I | . 1 T v T
5) MELBA soutd | | || - v ol [ T
6) NIMBaLI NADI | /| o || [";-' ------ A
LEGEND CH Chinkara

BB Blackbuck
v~ Data present

The location of these sites in the study area is shown in Chapter

IV when the results of food habits are discussed.

The selection of such study sites for the three seasons at

Janwar-Doli (no data during premonsoon) was based on where nilgal

16



were seen and observed first. In summer, foraging activities of
nilgai coincided with the proximify of crop fields with irrigated
crops. One such area was Boranada, which was the study site for
summer. As crops came up everywhere, these study sites changed
for moﬁsoon and post-monsoon. The location of these sites are
shown 1in map 2-b (see Chapter II). The same area was visited
again 1in successive days untill a reasonably good number of

feeding observations were obtained.

1-2. FOOD HABIT STUDIES

'To quantify the proportion of time animals spent feeding on
different species of plants, scan sampling- a technique described
by Altman (1974) was followed. The activities of randomly
selected 1individuals 1in a group were recorded using a 8 X 40
binocular, following them for 13 hours from 6.00 AM to 7.00 PM.
A two days scan per study site was considered ideal, but whenever
the number of feeding observations were less than 100, an extra
day wés spent to get a record of more than 100 feeding

observations.

Other activities classified were scanning, walking, running,
standing, 1lying, social interactions & other activities. These
Qere recorded once in every five minptes according to age and sex
classes (Adult male, Adult female, Subadult male & Subadult
female and young). Scan sampling was preferred over other methods
of guantifying observations not only because the wungulates
tolerated human presence ( the fleeing distance varied from 50 to
200 metres depending on the species and locality ) but also as it

|7



gave more feeding observations per scan than by recording the
time spent by an individual aniﬁal on every plant species 1in a
day. Feeding individuals were observed for the plant species,
the plant part eaten (leaf, shoot, pod, fruit, flower etc.) and
the feeding height from the ground level in centimetres. Whenever
the plant species eaten could not be recognized from the scanning
distance, the feeding locations were noted and later inspected
to see which plant was consumed. This need for “feeding-site'
confirmation increased towards monsoon and postmonsoon when
annual plant species dominated the ground flora, as these could
not be identified from a distance. Related data collected
’included date, time, zone, site, cloud cover, wind 'speed,
occurrence of rain, foraging vegetation type ( open scrub,
cultivated field and wuncultivated field) and also resting
locations (whether resting under shade or in the open). The
proportion of time spent in the different habitat subunits
(cultivated fields, uncultivated fields and openscrubs) in
monsoon and postmonson was considered to represent the

utilization of any habitat subunit.

Night scan during moonlit nights to determine crop raiding
activities was done for nilgai only in summer when most
individuals of the area visited the few crop-fields. They were
not disturbed when spot-light was used. Even when disturbed on

rare occasions, they returned as there were no adjacent
cropfields to move into. However, during monsoon and postmonsoon,

night scan had to be discontinued because all the three

18



ungulates got easily disturbed. In monsoon, feeding data on
Nilgai was obtained in day time by following their tracks in the

fields and elsewhere.

1-3. FORAGE AVAILABILITY :

Forage available to animals was determined by recording
percentage ground cover within the reach of the ungulates when
they are quadrupedal (less than 1.25 metres for blackbuck, less
than 1.0 metre for chinkara and less than 2.5 metres for
nilgai). Circular plots of 10 and 20 metre radius were laid at
regular intervals along fixed 1line transects to guantify
availabilily and tree density in localities wherever they were
observed feeding. The percent ground cover was quantified in

various cover-class intervals of <=0.5% , >0.5 to 1% , >1 to 5%,

>5 to 10%, >10 to 15% .%veee.ese..and so on.

The proportion of forbs, grass and sedges (annuals osly)
available to the animals at every feeding site was quantifaied
during premonsoon, monsoon and postmonsoon by using a 0.5 X 0.5
metre square or 62 centimetre diameter circular quadrats and
recording the percentage frequency of occurrence of F:G:S
(FORBS:GRASS:SEDGES). This was later compared with the proportioﬁ
of these annuals utilized by chinkara and blackbuckﬂ The same
method was used to obtain the percentage frequency of occurrence

of individual species of herbaceous monocots and dicots.

19



2 .,ANALYTICAL METHODS S
Data obtained from the field was analysed for
i) the principal and preferred food items of different

species of ungulates and the seasonal variation 1in
utilization - for dietary separation,

11) dietary overlap and diversity - as measures of
extent of competition among these wild and domestic
ungulates,

~

& 1ii) significant correlations (a) between availabilty
and utilization b) between food habits of a
species between sites and (c) between two species
of ungulates in the same siteeeesss using
SPCOVAR.BASIC computer programme for Spearmans Rank
Correlation Coefficient test. A non parametric test
was preferred  since variables like forage
availability was obtained by ranking the percentage
cover classes.

2-1. FOOD HABITS ANALYSIS :

Percent frequency of time spent feeding on individual plant
species was assumed to represent the proportion of those species
in the diet at any given period of time. This was calculated from
the total number of feeding observations at a study site. The
unknown feeding observations, which increased from 1-4 % 1in
summer to 6-13 % in monsoon and post-monsoon were omitted to have
a meaningful comparison of any two sets of food habits data.

Forage types recognized for analysis were :

i) Different species of browse. Species that.were rare in the
environment were clumped 1into a separate category as ‘“other

browse spp.’

1i) Grass
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iii) Sedges

iv) Perennial forbs

v) Annual forbs

vi) Fruits and flowers
vii) Pods T2
viii)Coppice shoots

ix) Cereal crop (bajra)

x) Pulse crops (mung, guar, moth)

xi) Oil crop (til)

xii) Cucumber crops

xiii)Litter

Coppice shoots of different shrub species was included as a
forage class in monsoon as it formed one of the principal food
types for animals, particularly chinkara. The tender moisture-
laden shoots were coppice regrowths sprouting after being cut by
people before ploughing the agricultural fields (e.g. Zizyphus

nummularia).

2-2. FOOD AVAILABILITY ANALYSIS :
Availability of forage at any particular period of time was

determined by assigning ranks for the percentage cover classes as

follows : % cover classes Ranks
- ¢=0.5 1
>0.5 to 1 2
>1 to 5 3
> 5 to 10 4
>10 to 15 S5 etc. etc.
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(i) Several authors have proposed different electivity indices
and statistical tests to compare availability and utilization for
evaluating resource preference (Ilvev, 1961 ; Jacobs, 1974 ;
vanderploeg and Scavia, 1979b (in Lwchowicz, 1982) ; Johnson,
1980 ) and several authors have critically reviewed these indices
(Cock, 1978 ; Johnson, 1980.; Lechowicz, 1982). Lechowicz (1982)
made a comparative graphical study of linearity and symmetry of
the values of these indices. He suggested that Vanderploeg &
Scavia's Electivity Index is the single though not the perfect
electivity index. To make a meaningful comparison of food
preference 1in different study sites, this electivity index was
used. This index ranges from -l.....0.....+1, a value below 0
indicating avoidance, values above 0 indicating preference and a
0 value indicating random feeding.

The index is arrived at, using the formula,

(Wi - 1/n)
Electivity Index Eix = mmmmmmmemeee-
(Wi+l/n) (Wi + 1/n)
where : Wi 1is the Electivity Coefficient, an earlier version

of the formula by the same authors

Ri1 / Pi
Electivity Coefficient Wi = -——==cc—ccecccaao

ZRJ’. / Pi
]

where : Ri is the percentage of a species in the diet
Pi -ig the percentage of that species available to the
animal.
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(ii)Ecologists havé developed various indices that measure the
degree of overlap between two sets of variables and most of them
are based on relgtive usage of resources without taking 1into
account corresponding relative availabilities (Ludwig and
Reynolds, 1988). It cannot also be assumed that resources are
equally available in the environment. Moreover, what is available
may not be of interest to the consumer. Considering these
limitaions, the measure of overlap developed by Petraitis (1979)
is used here which is based on the likelihood that the resource
utilization by one species is identical to that of another. His
overlap measure, by taking into account the resource breadth of
the two species concerned, gives two values of indices - one
value for overlap of specieé 1 into 2 and the other value for
overlap of species 2 into 1. This specific dietary overlap
between Qarious species of this study was calculated using the
computer programme SPOVRLAP.BASIC which involves the formula
El,z
S 0 (1,2) = e

(Specific overlap of
species 1 into 2)

r r
where Eyq = :Z] (P13 1In Paj) - Z: (P1j 1In P13)
’ j . j
E
and s 0 (2,1) = e

(Specific overlap
of spp. 2 into 1)

r r

where Ej; = 23 ¢Paj ln Pi3j) - > (Paj ln Paj)
j ~ J

2%






where ni 1s the abundance of the i th food resource
in the sample
n is the total abundance of all food

components in the sample.

s is the number of species in the sample.

(iv) The covariation in abundance between availability and
utilization, between food habits of two species at a given place
and between food habits of the same species in different sites
were assessed by ranking the percentage frequencies of dietary
components and computing the non parametric test of Spearman's

Rank Correlation Coefficient (Rs). This was done to test

a. if two species agreed signifiCantly in percentage time spent
feeding on individual plant species in the same site.

b. if there is any significant correlation in percentage time
spent on individual dietary component at different study sites by

the same species.

C. if there is any significant correlation between percentage

available food plants and percentage of these components in the

diet of any given -species.
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CHAPTER. V.
RESULTS

This chapter comprises of five sections dealing with the
following results.

Section A ..c.esss.. With the vegetation of the study areas.
Section B ...ses.. deals with the comparative food habits of the
wild ungulates.

Section C v¢eevees. with the similarity between diets of wild and
domestic ungulates

Section D .es.e.....with the seasonal dietary preference, overlap
and diversity.

Section E ..........with the Spatial aspects of food resource

partitioning.

Section - 1. VEGETATION

Very little of the vegetation 1in Dhawa-Doli and Janwar-Doli
areas can be considered “natural' as most sites have been
subjected to cultivation by man. This has resulted in changed
community structure and composition, particularly in the ground
flora. The presence of exotic tree species like Prosopis

juliflora around villages and Acacia tortillis plantations

further support the role of man altering the native vegetation.

1-1. TREES, SHRUBS AND PERENNIAL HERBS

The dominant tree species 1is Prosopis cineraria associating with
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salvadora oleoides, Maytenus emarginata, Acacia nilotica,

capparis decidua, Tecomella undulata etc. Zizyphus nummularia,

one of the major species in the shrub level, was reduced to clump
form in summer due to cutting and overbrowsing. Another species

with a similar growth form, Crotalaria burhia which dominated 1in

the dunes, was browsed throughout the study period. From this it
is clear that the present day vegetation largely corresponds to

the landuse pattern apart from the landforms.

From the initial vegetation survey at Dhawa-Doli based on
distribution of dominant and sub-dominant trees in the 57.8

square kilometer area, the following vegetation zones were

recognized.
VEGETATION ZONES MAJOR TREE SPECIES
I. The North-Western Maytenus Zone (MZ) Prosopis cineraria &
Maytenus emarginata
2. The Middle Prosopis Zone (PZ) Prosopis cineraria
3. The Southern Salvadora Zone (S2) Prosopis cineraria &

Salvadora oleoides

These three vegetation zones differed not only in vegetation
composition but also in geomorphic and edaphic features. The
Maytenus zone Wwas more dunal than other vegetaion zones. The
Prosopis zone was a flat plain with hardpan soil. Dunes were
rare. The Salvadora zone was the river belt of Jojri river and
hence more shallower. The soil here possibly has a high‘ moisture

retention capacity as small pools of stagnant water was seen even

in postmonsoon.
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The difference in tree density and shrub cover index is shown
in table 4. Apart from these three vegetation zones of Dhawa-
Doli, also shown in the table are that of Boranada (Nilgai study
site in summer) and a fenced crop field where biotic pressure on

plants by domestic herbivores was less.

For tree density, the irrigated crop field had 29 trees per
hectare, followed by the Salvadora zone with 12.6 trees per
hectare and the least in the Prosopis zone with only 1.4 trees
per hectare. The Prosopis trees in the irrigated crop fields were
not lopped and thus had more pods below theif‘canopy (in summer)

than trees outside these irrigated fields.

Apart from tree layer, the three zones differed in perennial
shrub and herb composition. The cover values of seven important

species of shrubs and herbs(Prosopis cineraria, Crotalaria

burhia, Capparis decidua, Zizyphus nummularia, Fagonia cretica,

Aerva persica and Tephrosia purpurea) showed how these three

zones differed (table : 4 ). The cover indices of these' species
show that C. burhia and A.persica dominated the Maytenus zone.
One of thé rare species in this zone, apart from those in the
scrublands, was C. decidua. The characteristic species of the
middle Prosopis zone was T. purpurea, even though F. cretica and
C. burhia were more in terms of ground cover. Ip the Salvadora
zone, the overall ground cover was less than that of other
vegetation zones. Except for P. cineraria and C. burhia, all
other species had a cover index of less than 1 (an Index of 1 is

equal to < 0.5 % ground cover).
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TABLE : 4. The difference in tree density and cover index values

for the sSeven ‘important species of perennials.

COMMUNITY SPECIES VEGETATION ZONES BORA CROP

NADA FIELD
M2 P2 SZ

( summer)

A.TREE P. cineraria 7.9 2.2 7.6 8.5 10.6
SPECIES  ——=mmmmm e e e e
A. nilotica + 0.2 1.2 % 1.5
(Density A. torillis A 0.1 A A 3.5
per hect.) --=-==--=--—--—-—cecsrem e —mm———————————————— s — ==
: T. undulata + + 0.2 0.4 5.5
S. oleoides + ¥ 3.6 A A
M. emarginata 1.3 # ¥ + +
Other species: Prosopis juliflora, Salvadora persica
Balanites aegyptiaca, Cordia myxa,
Azherdirecta indica and Zizyphus
nummularia are other trees species
‘rarely seen. ( Total density = 1.27)
HO S e
B. Qa0 €
Perennial P. cineraria 1.6 1.6 1.1 0.4 S& 5
shrubgs =-===—====—=-——=———-——--—----osooooooosmSmEmSsmsmees 3 -y m"é‘
herbs. . burhia 4.9 2.5 1.0 0.8 oD 0
e PR SRR S E Bttt b - gggg
. decidua + 0.7 0.7 0.7 # =R
= no o
( cover e e e e = m mq)%
index) Z. nummularia 1.2 1.8 0.5 0.8 3 @ g
. cretica 0.6 3.3 0.8 0.6 335 . 8 =
——-o--mm-mosmmmTTeTe ST R S 383
A. persica a0l * £88
"""""""""""""""""""" >» Q2290
T. purpurea 0.1 1.6 0.2 1.0 ZFIERE
OmMoLLCE
Legend ' Cover Index % cover
1 = < 0.5 %
+ present 2 = > 0.5 to 1 %
3 = > 1.0 to 5 %
A absent 4 = > 5.0 to 10%
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1-2.HERBACEOUS MONOCOTS AND DICOTS :

In summer, dry Aristidg spp was the most abundant grass at
Boranada (of Janwar-Doli) and in the Maytenus zone of Dhawa-
Doli. It was rare or almost absent in the other zones. This
possibly reflects the similar sandy type of soil in the two
sites. Both these sites have been classified under the same

Major Land Resource unit (MLRU) ( refer section 3 in Chapter II).

After early monsoon showers in the month of June, Sedges (Cyperus
rotundus) dominated among the annuals. In the following months -
Jﬂly, Augusé and September - forbs and grasses were the dominant
annuals. The trend in relative abundance of forbs, grass and
sedges is shown in fig :2 a. Grass dominated for a brief period
in monsoon, but forbs dominated others during the months of
September and October. Twenty speciés of grass and two species of
sedges were recorded at Dhawa-Doli. The species common in

different vegetation zones are listed below.

(1) Cenchrus biflorus, Brachiaria ramosa and Aristida mutabilis

at Narnadi (monsoon study site for Nilgai).

(ii) Cechrus biflorus and Aristida spp. in the Maytenus zone at

Dhawa Doli.

(1i1) Eragrostis ciliaris, Tragus biflorus and Dactyloctenium

sSpp. in the Prosopis zone.

(iv) Cenchrus biflorus, Dactyloctenium spp in the Salvadora

Zone.
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among the two species of sedges, Cyperus rotundus was distributed

throughout 1in all the study sites. The other genus Fimbristylis
spp. Wwas characteristic of the Maytenus zone. Other grass

gspecies , apart from the common ones were....

Eleusine sindicum, E. indica & E. compressa

Dactyloctenium sindicum & D. aegypticum

Cenchrus setigerus & C. ciliaris

Eragrostis poaoides & E. tenella

Panicum turgidum

Digitaria marginata and

Lasiurus sindicus

As monsoon progressed from June onwards to September, new species
of forbs appeared. The cumulative number of species of annual
dicots recorded ‘during the course of four months (June to
September) is shown in figure 2 b. The time between emergence and
floweriné was very brief, possibly an adaptation to this
environment of erratic rainfall. The seasonal availability of

major forage types based on the phenology is shown in figrue.3 a.

The percentage frequency of occurrence of 20 common species of
annual dicots and 8 common species of monocots in six different
locations at Dhawa-Doli is shown in table 5. Though there is a
general agreement among the monocot composition, all the six
different locations showed a marked difference in overall species
composition. Because of this difference from one field to another
within a study site, avilability data on individual forb species

to determine preference could not be collected for most of the

study sites.



Table.5.

?ercentage frequency of occurence of dicots & monocots

- ——————— - ————o—
S e o e e e e e e e o e e e e o e e o o o e o 2 e e o e e = —_———

Tribulus terrestris

SPECIES 1
MONOCOTS
Aristida mutabilis 35
Tragus biflorus 1.5
Eragrostis ciliaris 0.5
Eragrostis(other sp) 9.5
Dactyloctenium spp. 6
Cenchrus spp. 70
Brachiaria spp. 3
Cyperus spp. 31
DICOTS
Boerhavia diffusa 35
Borreria hispida 20
Convolvulus arvensis 0
C. ‘'microphyllus 27
.Corchorus depressus 0
C. tridens 55.5
Cleome viscosa 2
Digera muricata .5
Euphorbia granulata 25.5
Farsetia hamiltonii 26
Gisekia pharnaceoides 3
Heliotropium subulatum 3
H. strigosum 12
Indigofera cordifolia 87
I. anabaptista 66
I. linifolia 11
Oldenlandia aspera 1
Phyllanthus niruri 21.5
Pulicaria angustifolia 2.5
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7.5 1.8
10 3.6
2.5 1.8
10 0
2.5 0
0 0
0 3.6
52.5 28.6
27.5 8.9
82.5 73.2
32.5 85.7
30 64.3
52.5 71.4
35 35.7
0 3.6
15 3.6
27.5 14.3
70 12.5
50 " 14.3
0 0
0 21.4
32.5 93
22.5 50
2.5 0













sudden change in the overall availability to animals, during

which time species like nilgai switch over to the crop residues

of the family Cucurbitaceae.

v) WINTER

During November and December, Z. nummularia shrubs are cut before

the leaves fall and are stored for summer use. The effect of this
sudden depletion of these shrubs on the food habits of these
ungulates needs to be studied. However, in peak summer (May to

June), only the clump-forms of Z.nummularia (those that coppice

after being cut in November and December) bear leaves whereas all
these shrub-forms become deciduous, possibly towards the end of

‘winter.
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SECTION : 2. .DIETARY COMPOSITION OF WILD UNGULATES

.whis section deals with the dietary composition of  wild

ungulates 1n different seasons (summer, premonsoon, monsoon and
pogtmonsoon)- - The study sites involved in different seasons is

ghown diagramatically in the season-wise description of food

habits. The seasonal trend in utilization of annuals in response
to .corrresponding availability is dealt separately at the end
of this section. Diet selectivity, dietary overlap, and diversity

.will be dealt separately in section 3.

The preference values for different dietary items are given in
table 6. Throughout the study ( in all feeding sites ), there was
no significant correlation between blackbuck and chinkara 1in

percentage time spent feeding on different plant species.

-

2-(1). FOOD HABITS BY FORAGE TYPES :

SUMMER

The dietary composition of chinkara and blackbuck is given in

fig. 4. Given the same availability in the salvadora zone (site :

Nimbali nadi), blackbuck and chinkara preferred different dietary

components. While plackbuck highly preferred the fruits of

Salvadora oleoides and pods of Proso is cineraria, chinkara

Preferred also browse.
In the absence of sélvadora fruits, chinkara in the Maytenus zone

preferred browse. AmONg the differnt gspecies of browse, chinkara

40









unlike blackbuck and chinkara, filgai in summer at Janwar-Doli

(site : Boranada ) avoided the clump form of Z. nummularia. They

"highly preferred the pods and leaves of P. cineraria (see fig.6).

calotropis procera, at this study site was not heavily used by

domestic ungulates unlike in Dhawa-Doli, possibly because of a
iow prowsing pressure. Nilgai also showed a preferenee for the
leaves of this species. Though blackbuck and chinkara were also
observed to feed on this species,' preference could not be

calculated because of low availability and utilization.

Nilgai visited irrigated crops possibly every night. Two complete
night observatlons of their feeding behaviour revealed that they
preferred to visit crop-fields which had pods below the canoples
of unlopped P. cineraria trees. They spent 80 % of their act1v1ty
time at night (night scans done from 7.00 PM to 6.00 AM )
scanning and feeding under these trees for pods. Apart from

pods, they also consumed stored onions and succulent forbs and

grass.

PREMONSOON :

Thls geason is a brief period ( last week of June to II week of
July ) when there were no pods and fruits. Annuals (dominated by
sedges) had begun to gprout during the premonsoon shd;ers. During
this brief transition period, both chinkara and blackbuck
preferred sedges and A. nilotica flowers. This was the season
when chinkara showed a preference for any monocot species. Data

from the Salvadora zone during this season on both the species

was obtained from different gites (Nimbali nadi & Melba south
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respectively- see adjoining figure). This was because, of the two
herds of blackbuck inhabiting the Salvadora ‘zone, the Doli group

(the group studied in summer) had moved north for better feeding

patches. So the Melba group was studied to represent the

galvadora zone.

Study Area : DHAWA-DOLI
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In the Prosopis zone, both the species consuned Z.nummularia

leaves which constituted about 60-67 % of their dietary item.
However, they differed in the use of other dietary components.
(see fig. 5). Because of early showers ‘at the Eastern belt of the
Salvadora zone, 82% of the diet of Melba blackbuck was composed
of anuuals. They showed a high preference for sedges which alone
constituted 58 % - chinkara 1n the Western belt of this 2zone

(site : NN) preferred all the browse species except C. decidua
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chinkara avoided C. burhia shoots and preferred its flowers
during this season and its contribution to the overall dietary
composition varied between sites (see fig. 8) according to
availability. (12 % in MT, 2.7 % in SN and 0.5 % in RN). Z.

nummularia and forbs were the principal and other preferred food

items.

Blackbuck preferred both the monocots and dicots of the herb
layer. ©Unlike chinkara, they avoided browse and consumed more
crops. Blackbuck showed a preference for bajra, while chinkara
did not. Both the antelopes preferred the pulse and
Cucurbitaceoﬁs crops. Overall, the proportion of crops
consumed in postmonsoon increased for both chinkara and
blackbuck as more land was brought under cultivation. However,

blackbuck took more crops than chinkara in all the study sites.

The post-monsoon data on nilgai food habits was collected when
harvesting was almost over. The diet bf nilgai during this season
is shown in fig. 6. They consumed a mixture of browse and crop
residues at Janwar-Doli. Among browse, they peferred leaves of P.

cineraria and Mimosa hamata. Among the standing crop residues,

they still showed a preference for Sesamum indicum (Til)
eventhough the preference index came down to 0.11 from 0.67
(table 6). Unlike 1in Monsoon, they took only the leaves and
avoided the stém portion bearing the Sesame oil seeds.

Cucurbitaceous crops (Cucumis spp and Citrullus spp) which were

avoided by nilgai in monsoon, was highly preferred during this

sSeason. Both the leaves and fruits of these cucumber crops were

eaten.
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9.2, UTILIZATION OF ANNUALS

rhe sprout of annuals during premonsoon showers in the form of
gedges, forbs and grass brought about a marked change in the
composition of ground flora. Species like chinkara and blackbﬁck.
unlike the livestock, responded to this change in availability,
feeding initially with what was available among these annuals.
But when the species richness, diversity, and phenology changed
during the course of this study, these animals responded
differently to the seasonal trend in proportion of forbs, grass

and sedges.

Chinkara preferred sedges during premonsoon, so also was
blackbuck. However, once monsoon intensified in July, they
responded differently to the trend 1n proportional availability
of these annuals. This 1is jllustrated in fig. 9b.Though all the
three (forbs, grass and gsedges) utilization curves of blackbuck
r88§ond..to _the trend in availability, they always preferred
sedges (Cyperus rotundus) , the utilization curve always bé}ng

above the availability curve. On the contrary, chinkara avoideq

sedges after an jnitial preference in premonsoon.

Blackbuck showed a preference for forbs 1in monsoon and

postmonsoon when all perennial species of plants were also

included in availabilitY for calculating preference. However,

'theie proportional atilization of forbs was always below the

availability curves gsuggesting a preference for monocots than

dicots Chinkara preferred forbs (except in premonsoon), their
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utilization curve remaining constant in spite of fluctuations in

availability.

while blackbuck showed an intermediate response to grasses, the

utilization curve being very close to the avilability curve (fig.

9a), chinkara avoided grass throughout the period.

SECTION 3. SIMILARITY BETWEEN DIETS OF WILD AND

DOMESTIC UNGULATES

Diet similarity between domestic and wild ungulates depended upon
the type of animal (grazer or browser). Based on the feeding
habits of these seven species of ungulates, competition was
expected to be more between species with similar feeding habits.

All possible competitors for chinkara, blackbuck and nilgai are

dealt below.

No quantified data is available on food habits of domestic
ungulates for summer as the decision to include them in the
study was taken only towards the end of summer. However, field

observations in summer showed that all species of domestic

ungulates utilized the pods of g; cineraria and fruits of S.

. were taken as those on the trees were
oleoides. Only fallen pods
beyond even the reach of camels. However, camels took Salvadora

fruits only directly from the tree and were not observed feeding

on the fallen fruits.



in the following paragraphs, food habits of chinkara is compared
with that of goats and caﬁels, blackbuck with sheep & cattle, and
nilgai with camel & cattle. For blackbuck and chinkara, two sets
of daté are compared. One is the premonsocon data when there were
no crops and feeding sites were common. The other one is that on
food habits, obtained from common grazing lands (scrublands)
where both domestic and wild ungulates utilized the food

resourcese.

Aspects like dietary overlap between wild and domestic ungulates
is dealt separately 1in section 4. Spatial aspects of food
resource partitioning (eg. feeding height) is dealt separately 1n

section %.

3-1. CHINKARA Vs GOATS & CAMELS

In premonscon, chinkara differed from goat and camel in the
Pfoportion of browse species eaten eventhough it used the same
species ( table : 7a ). While chinkara avoided C. decidua and S.
oleoides, goats and camels used them in greater proportions. The

clump form of Z. nummularia was rarely used by camels and goats

preferred to browse on the shrub form when both forms were

available. Chinkara fed randomly without showing any preference

for any form. Both camels and goats used P. cineraria in greater

Proportions than chinkara.

In monsoon and postmonsoon: dietary composition of chinkara and

goats were similar in terms of principal plant species (table.

’b) Camels dlffered from goats, and chinkara 1in particular







because of accessibility to browse plants like P. cineraria, M.
emarginata and S. oleoides. The result given here may not hold
true for all common grazing lands, as most of the scfublands did

not have a wide species of food plants as in the openscrub

intensively studied here.

3-2. BLACKBUCK Vs SHEEP & CATTLE

Very few sheep (often 1 to 3 in a herd of 50 to 70 goats) were
seen during summer and premonsoon, suggdesting that majority of
them are migratory. When the remaiﬁ;ng sheep returned in monsoon,
. the competition for food resources occured only at scrublands.

Cattle were stall fed in summer, premonsoon and 1in some parts of

the study area even 1in monsoon.

The dietary composition of these three ungulates observed 1n a
scrublaﬁd is shown in table 8. Sheep took more browse than
blackbuck in monsoon and both avoided the dry grass (Tragus
biflorus) and preferred to feed on succulant green forbs in post

monsoon. Feeding on the fringes of the scrubland, cattle consumed

82 % grass (almost entirely on Dactyloctenium spp.), thus

differing greatly with the dietary composition of blackbuck even

within a common grazing land.

3-3. NILGAI Vs CATTLE & CAMEL

Food habitg of these three species in postmonsoon 1is compared

here. other species like sheep and goats were still restricted to
. r

scrublands as harvest was still continuing at Janwar-Dol1i.
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Nilgai were highly selective ( no significant correlation between

availability and utilization Rs = -0.16, n=12) and took mostly

prowsey like ‘camels. While cattle preferred the dry bajra litter

(P. typhoides), nilgai highly preferred the green cucurbitaceous

crop residues.

Though both camels and nilgai consumed 58 and 41 % browsé
respectively, they differed in species composition (see table.

9). While camels took a number of browse specles, particularly

clerodendrun phlamoides, nilgai preferred to browse on M. hamata

and P. cineraria.

SECTION 4. DIET SELECTIVITY, DIETARY OVERLAP AND DIET
DIVERSITY

4_1. DIET SELECTIVITY

(i) Seasonal pattern in diet selectivity.

If wutilization was not proportional to availability, then the

species was considered to be selective. Using Spearman's Rank

Correlation Coefficient tests, availability and utilization data

was correlated for statistical significance to determine

selectivity. Table 10 shows the correlation values for all the

three species of wild ungulates. Significantly correlated values

were assumed to represent that feeding was at random and there

was no significant selection againskt availability.

Nilgai was highly selective than chinkara and blackbuck, as their

utilization showed 3 negative correlation with availability.

€l






chinkara was the least selective of all the three species as 1ts
utilization significantly correlated with availability atleast 1in

one study site in every season. Blackbuck were intermediate in

selectivity as none of their utilization values were negatively

correlated unlike nilgai in summer and postmonsoon. Broadly,

there was no seasonal trend in selectivity.

(ii) Spatial aspects of selectivity

Food habits of chinkara and blackbuck obtained from different
study sites in a season was compared by correlating the
percentage time spent on different plant species between one site
and another. This was done to see if there is any significant
agreement in selectivity, spatially. As data on nilgai was
obtained from only one study site per season, this test could not

be done for nilgai. The correlation values are shown in table.

11.

There was no significant agreement in percentage time spent on
different food plants between zones in summer and postmonsoon for

both blackbuck and chinkara. Eventhough there was no significant

agreement between sites during these seasons for chinkara, the

correlation values ( Rs = 0.540 & Rs = 0.544, n=11 ) Suggest that

they agreed more in proportion of time spent on food plants than

blackbuck (Rs = 0.09 & Rs = 0.29, n=11).

In there was significant correlation (p < 0.05 & p <
monsoon,
hinkara and blackbuck. Only

0.01) between study gites for both ¢

t (MT) and southernmost (NN) study

two sites, the nothernmos
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Given in tables 12 (12a to 12 g) are two Specific Overlap values

for the same two species (eg. One value for overlap of blackbuck

into chinkara and the other for overlap of chinkara into
blackbuck). The difference in the two values are based on the

dietary breadth of two species concerned.

Dietary overlap was greatest during premonsoon in Prosopis zone
for blackbuck into chinkara (3+). Both species consumed 60 to 65

percent of Z. nummularia.. As chinkara took also a number of

browse species, the likelihood of its utilization curve being
drawn from that of blackbuck was less (1+). Table 12 b shows low
overlap between wild and domestic ungulates as they differed 1in
dietary proportion for different dietary components (dealt in the

previous section 3). No data was collected on nilgai during this

period.
During monsoon, overlap was more (3+) between sheep and
blackbuck, than for chinkara with any other species. Dietary

overlap of chinkara into other species of ungulates was very low

(1+) (table 12.c). Chinkara, by feeding on a wide range of
dietary components in monsoon (eg. B. aegyptiaca, C. porcera, T.

undulata. flowers and leaves of A. nilotica, Coppice shoots etc.)
showed a low overlap with others.

All species showed a low dietary overlap 1in postmonsoon (see

tabl 12.d) at Dhawa—Doli and also for nilgai with cattle and
e o

camel (table 12.e).
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TABLE : 12 a & b. Mean scores for different dietary overlap values.

values < 0.
overlap 0.2 vecesalteaa. very low overlap

overlap values 0.2 to 0.4 ...u.u2+..... low overlap

overlap values 20.4 to 0.6 ..ieeu34e.... moderate overlap

Overlap values >0.6 -000004"'-.-.- hlgh Overlap

TABLE. 12 a.

SUMMER

BLACKBUCK CHINKARA
CHINKARA 1+ -
BLACKBUCK - 1

TABLE. 12 b,

PREMONSOON

Overlap of CHINKARA| GOAT | BLACKBUCK CAMEL
Chinkara into - 1+ 1+ 1+
Goat into 2+ - 1+ 2+
Blackbuck into 3+ 1+ - 1+
Camel into 1+ 3+ 1+ -

———————
— o ——
————— e — -
—— v i oo --
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12 e & f L] 3
Tables Mean scores for dietary overlap values in
common grazing lands (scrubland)
rable : e. MONSOON
overlap of CHINKARA GOAT BLACKBUCK SHEEP CAMEL
----------------------------------------------------------------- J.
CHINKARA - 4+ 1+ 1+ 2+
GOAT 4+ o 1+
BLACKBUCK 1+ 1+ - 4+ 1+
SHEEP 1+ 1+ -
CAMEL 1+ 1+
Table : f£. POSTMONSOON
Overlap of CHINKARA GOAT BLACKBUCK SHEEP CAMEL CATTLE
Chinkara - E 1+ 1+ 3+ i+
Goat 2+ - 1+
Blackbuck 1+ 2+ - 4+ 1+ e
Sheep 1+ L&
Camel 1+ 1+
Cattle 1+ %
. . £ I _ :
Table : 12.g. Dietary overlap scores for nilgai a anwar-Doli
during postmonsoon
Overlap of NILGAI CAMEL __Ei\’f'fff _____
Nilgai - 1+ 1+
Camel 1+ -
Cattle 1+ B
- N S—
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All species of ungulates used common grazing lands (scrublands).
When dietary composition in these scrublands alone is considered
for all species, overlap was moderate to high (3+ & 4+) for
species  with similar feeding  habits(between chinkara &

goat....and....between blackbuck and sheep) in both monsoon and

postmonsoon (table 12f & 12g).

4-3. DIET DIVERSITY

Diversity indices (H') for the diets of all the three wild
ungulates was calculated to determine their dietary breadths. The
values are compared with diversity values of availability 1in the
following table 13. Diet diversity remained always below

diversity of available vegetation. Throughout the study period,

Table . 13. Mean species diversity of availability and

utilization for chinkara, blackbuck & nilgai during the three

-

sSeasons.
SPECIES SUMMER PREMONSOON MONSOON POSTMONSOON
-;; uT AV UT AV uT AV uT
CHINKARA 2.0 105 2.1 106 2-2 1.7 2.1 1.6
BLACKBUCK 2.0 1.2 2.1 1.1 22 1.4 2.2 1.5
NILGAI 1.9 1.3 - - 2.2 1.5 2.1 2.0

the mean diet diversity of chinkara was higher than that of

blackbuck An lncrease in species divesity of available

vegetation resulted in a corresponding 1increase 1in the diet
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and an initial sprout of annuals. Blackbuck highly preferred

sedges eventhough it continued to feed on Z. nummularia leaves.

A. nilotica flowers contributed to the diets of chinkara and
blackbuck during this season. Dietary composition of domestic
ungulates differred in species composition. They rarely used the

emerging annual plants and showed a broad selection of food

items.

iii). Monsoon.

Towards the end of premonsoon, blackbuck responded to the
temporal and spatial availability of annuals. As the Salvadora
zone remained dry due to inadequate rainfall, blackbuck responded
according to the rainfall patchiness, by moving into Prosopis and
Maytenus zones for better feeding patches. As crops were limited
to the northern half of the study area, interspecific divergence
of feeding stragegies (grazing and browsing) resulted in a low
dietary overlap between chinkara and blackbuck. Blackbuck
utilized a sizable proportion of ﬁonocots in their diet during
this season. They preferred all the three forage types - sedges,
grass and forbs - in this order. In study sites where growth of
annual§ were less due to inadequate rainfall, they continued to

show a dependence on 2. nummularia. Dietary resource

partitioning was evident between blackbuck and chinkara during

this season. Chinkara avoided grass and sedges unlike blackbuck.

Nilgai at Janwar-Doli consumed mostly crops. Several authors
have reported the damage inflicted to crops by nilgai (Roberts

1977; Dinerstein 1979; Ghosh et al. 1987; Schultz 1987) but no

gl



quanitfied information is available so far on the proportion of

crops in their diets. Most of the literatures give only the list

of crops eaten and the term "preference” has been loosely used
for denoting a positive selection. Nilgai at Janwar-Doli

preferred Sesamum indicum and Vigna radiata.

iv) . Postmonsoon.

During postmonsoon, chinkara preferred certain plant parts (e.g.
C. burhia flowers instead of its shoots and leaves) and both
blackbuck and chinkara preferred to take pods of leguminous
crops. An increase in species diversity of available vegetation
resulted in a corresponding increase in diet diversity for all
the three species of wild ungulates. Consumption of crops
increased for both blackbuck and chinkara. Blackbuck consumed
more crops than chinkara and showed a preference for bajra. Both

ungulates showed a preference for leguminous and cucurbitaceous

crops.

Most of the cultivated fields were harvested at Janwar-Doli
during this period. Eventhough nilgai, cattle and camel used the
same harvested fields (interspersed with few uncultivated
fields), their dietary composition was different.- Cattle were
the least selective of the three as they preferred dry bajra crop
residues unlike camel and nilgai. While nilgai highly preferred
leaves and fruits of cucurbitaceous crops, camel wutilized a

combination of browse and forbs.
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While f 1 1 i
eeding in common grazing lands (scrublands), dietary

overlap was greatest between species with similar feeding habits

(grazer or browser). Diet of goat. showed a greater overlap

with that of chinkara and diet of sheep showed a greater overlap

with.that of blackbuck. Blackbuck differed from cattle in early
monsoon because of itg ability to graze on short grass, and
cattle differed from blackbuck in postmonsoon in its ability to

utilize mature coarse grass.

Both wild and domestic ungulates differed in utilization of
vertical foraging plane. Classification of their foraging
stratum reveal that they differed in using different strata

within a season and also between seasons.

This study suggests that dietary differences between blackbuck,

chinkara and nilgai are more important than spatial differences,

in food resource partitioning.
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