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SUMMARY 

The Indian gazelle inhabiting the arid regions is studied with respect to 

their food habits and foraging behaviour. In arid areas the selection of a habitat 

by an animal is mostly governed by spatial and temporal distribution and 

abundance of food items and the food requirements of that species. This 

becomes critical especially in an semi-agricultural landscape where the 

,ecosystem is altered without any consideration for the animal. The study was 

conducted in a habitat close to human habitation around Jodhpur after the 

harvest. This area is dominated by desert vegetation such as Grota/aria burhia. 

The study is conducted for a period of six months encompassing two seasons­

winter (December 15, 1996 - February 20, 1997) and summer (March 20, 1997 -

May 10, 1997). 

The intensive study area was differentiated into six habitat types based on 

the structural and floristic composition of the vegetation-viz, crop fields, fallow 

lands, ' scrub area dominated by Zizyphus, and hedges of Maytenus-Gapparis­

Zizyphus among the agricultural fields. Differential habitat selection by gazelle 

was observed during summer and winter mainly due to selection of diet based on 

seasonal nutritional requirements. 

Diet selection is looked in terms of use-availability and plant chemistry. 

Based on a relative preference ratio, the habitat and food types were ranked, 

and the observed trends are explained in terms of the eXisting theories on diet 

selection. Diet composition varies with the age and sex classes of the animal 

viz. breeding males, sub-adult males and adult females. In winter and summer 

differences in habitat use was exhibited by gazelle, also there was a difference in 

proportion of the food species in the diet between two seasons. The scrub area 

vi 



was dominated by vegetation having higher crude protein and tannin, was used 

more than "available in order to supplement their diet (especially in the case of 

. females) and in summer the crop fields dominated by Crote/aria burhia were 

used more by all categories of animals. Females fed on a high protein an~ less 

tannin diets which is pronounced in winter, sub-adults also fed on a diet having 

higher protein and tannin, while males were not biased towards a high quality 

food both in winter and summer. These differen-ces were influenced by the 

spatial distribution, of food species, plant chemistry, and the differential use of 

food species among different age and sex classes during the two seasons. 

Protein and tannins along with moisture seem to govern diet selection rather 

than just being a function of availability during winter and summer. Spatial 

distribution of food plants along the habitat types (in the current land-use pattern) 

does influence habitat use by gazelle. Selection and proportion of the time spent 

on food species during summer and winter suggest that Indian gazelle is a 

browser. 
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1. INTRODUCTION 

The Indian gazelle or Chinkara (Gazella bennetl) , inhabits the arid 

and semiarid regions of India. Though their distribution is widespread, its 

density is low in most areas (Rahmani, 1990). The gazelle is well 

established in the more arid environments, inhabiting extreme desertic . 

conditions having less than 100 mm rainfall. The antelope had faced 

enormous hunting pressure but still survives in the protected areas, and 

near settlements of the Bishnoi community. The Guda Bishnoi 

conservation area supports the highest density of chinkara and 

blackbuck in the wild (Prakash, 1988). 

There has not been many serious study on the Indian gazelle, except 

on a few ecological aspects (Ashraf, 1989; Bohra et al., 1992), however 

its close conspecifics like the Dorcas gazelle have been studied, 

especially on aspects like their foraging (Baharav, 1982). The 

conservation status of the Indi~n gazelle has been assessed by Rahmani 

(1990). Their food species and t abitat characteristics have been 

reported by Ghosh et al. (1987) and Bohra et al. (1992). 

The animals are shy of humans but do frequent crop fields and is 

considered a vertebrate pest especially during the growing season (July 

to November), (Prakash 1964). They forage mostly in the early hours of 

the day and during late afternoon but feed throughout the day in winter 

however, with the intensity of foraging subsiding during midday. Schaller 

(1976) reports that the gazelles retreat to the shade during the warmer 

part of the day. 
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The basic social unit is a female and her young, which may last for 

twelve months. Adult males are often territorial, where they exclude other 

males but attempt to retain visiting females. Schaller (1976 ) in the Salt 

ranges of Pakistan reports about changes in herd structure with the 

seasons; for instance males relinquished territories and females 

congregated in December. Schaller also notes about the territory size, 

which is about 200 m or more in diameter that is demarcated by dung 

piles. The social structure is reported to consist of lone males, family herd 

of a male and two females with young, bachelor herd~ and all female 

herds (Bohra et a/., 1992). The gazelle do not ' have any particular 

breeding season, although they might have a major birth period in April 

and a minor one in autumn. They usually gives birth to a single young 

(Roberts, 1977) . 

. The preferred habitats are wastelands, broken up by dry streams, 

scattered bush and jungles (Roberts, 1977). They even inhabit sandy 

areas. Their <Clltitudnal range is from the sea-level up to 1200 m (in 

Baluchistan). They are not found in wet areas. In Gujarart, - Madhya 

Pradesh, Maharashtra and Andhra Pradesh gazelles are seen in" forests 

having a rainfall range of 500-1500 mm, but with a low density (Rahmani, 

1990). 

Like other gazelles, . Indian gazelle is a browser and selects plant 

species rich in quality (Bohra et a/., 1992). Feeding mode fits the pattern 

as described by Jarman (1974), with respect to body size classes of 

species of animals. 

2 



An animal's utilisation of the habitat is defined by its need for food and 

the constraints involved, both extrinsic and intrinsic (Krebs and Davis, 1984) . 

. Intrinsic constraints are related to the animals body size, psychological or 

behavioural constraints such as perception and discrimination while extrinsic 

constrains are derivatives of the nature of the food source (eg. nutrient 

content and moisture content). Crude protein is used along with energy 

content as an indicator of the value of the diet (Field, 1976). The value of food 

changes with the physiology of the animal. The underlying assumption of 

optimal diet selection is that the animal can perceive the profitability of each 

food item over the other . available food items and should maximise energy 

intake so as to show preference of the most profitable ones, also diet should 

expand and contract depending on the quality and availability of the food 

items. 

In deserts, vegetation is sparse and changes spatially as well as 

temporally. FOT an animal, if it is an optimal forager it can be detrimental if 

the status quo fails, provided food is a limiting factor (Pyke, 1984). Such 

changes in the ecosystem have been aggravated due to changes in land 

use pattern that alter the vegetation composition of the ecosystem 

(Rahmani, 1990). Even without taking optimality into consideration the 

foraging behaviour of ~he Indian gazelle needs to be understood as there 

is little information regarding the species in literature, and to understand 

its feeding with reference to spatial and temporal distribution of plant 

resources. 
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OBJECTIVES: 

To understand food and foraging behaviour of the gazelle, the study was 

underta~en with the following obj~ctives. 

1. To determine feeding behaviour of Indian gazelle during 

winter and early summer. 

2. To assess the seasonal variation in food preference among 

various age and sex classes of Indian gazelle. 

3. To determine if gazelles used food species in relation to plant 

chemistry. 

REVIEW OF LITERATURE 

Theoretical considerations of herbivore food choice take two 

approaches, one based on optimal foraging models and other on necessity 

of nutritional requirements or dietary diversity (We.stoby, 1978) . 

(Ian activity should be enlarged as long as the resulting gain in time spent 

per unit food exceeds loss. When any further enlargement would entail a 

greater loss than gain no such enlargements should take place ... the 

problem is to find which components increase and which decf~ase (of a 

budget}.. .. as certain activities are enlarged." (MacArthur and Pianka 

1966). 

Optimal foraging theory has come a long way from this early precept, 

but still an overriding theory eludes most "optimal foragists" (Schoener, 

1987). Of the many deterrents, the need for determining the right currency 

to be optimised by an animal is fundamental (Pyke, 1984; Schoener 

1987). 
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The underlying premise in explaining diet choice by optimal foraging 

theory is that animals' forage to maximise benefits in a cost-benefit 

relationship such as foraging. The criteria that the animal is presumed to 

maximise may be; energy, nitrogen, or specific micro-nutrients 

(Belovsky, 1984). 

The assumptions of optimal diet selection includes that the animal· 

can perceive the profitability of each food item over the other available 

food items. Further the animal should maximise energy intake / or the 

currency, so as to show preference for the most profitable ones. 

Consequently the diet should expand and contract depending on the 

quality and availability of the food items available (Schoener, 1987). 

Browsing herb.ivores try to maximise on energy gained and minimise 

the ingestion of plant secondary compounds, provided nitrogen and 

specific micro-nutrient uptake is adequate (Freeland and Saladin, 1989; 

Bryant et al . .' 1992}. 

Crude protein is used along with energy content as an indicator of the 

value of diet (Field, 1976). The value of a food changes - with the 

physiology of the animal. In the case of ruminants, ruminant activity 

depresses if the crude protein level is less than 7% and below 3%, the 

forage is deleterious due to their gut physiology. 

The food plants need not necessarily be distributed equally in space. 

The structural characteristic of the vegetation would influence habitat 

selectivity by the animal (Senft, 1987). Nevertheless the habitat chosen 

by the animal involves a decision. Such decisions may also be influenced 

by environmental cues or by experience of the forager in terms of food 
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quality or plant seconqary compounds that serve the purpose of anti­

herbivory (Haukioja and Lehtila, 1992). 

Plant secondary compounds that are deleterious to the animal also 

inhibit feeding of the food item. Secondary compounds present are 

usually phenolics, alkaloids and terpenoids (Robinns, 1983). Secondary ' 

compounds depress digestibility by precipitating cellular proteins and, by 

inactivating digestive enzymes. The costs involved in feeding include the 

actual energy spent in feeding and energy spent in processing plant 

allelo-chemicals such as tannins (Freeland and Janzen, 1974). 

Although ,many studies have been conducted on foraging of 

ungulates, no single plant constituent was correlated with food habits 

(Bergman and Jodin, 1987; Cooper et al., 1988), because of the various 

competing costs and benefits of the array of plant constituents. Such 

differences in selection of food plants have been reflected in changes in 

habitat use during different time of the year (Lamprey, 1963; Senft, 1987). 

~ictie or food selection is presumed to be a function of two properties 

of the vegetation: abundance and quality, that interact with body size 

through the physiology of the animal (lIIius and Gordon, 1987). Also 

differences in utilisation of resources have been observed across the sex, 

age and group size of a species (Beier, 1987; Fritz and Garine­

Wichatitsky, 1996). 
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.2. THE STUDY AREA 

Within the Rajasthan desert, the study area selected is part of the Guda 

Bishnoi. closed area near to Jodhpur (Fig. 1). The arid environment with its 

open vegetation is a suitable Chinkara habitat which is reflected in their 

abundance. Closed areas are so designated because it is considered closed 

for any hunting of animals. The closed areas in Rajasthan are situated around 

villages dominated by the Bishnoi community who protect the animals with a 

religious zeal. The area around Guda Bishnoi is mainly an agricultural 

landscape. The closed area lies in-between two rivers the Jogri and the Luni 

and is protected by the forest department. The present study Covered two 

seasons winter ( December 1996- mid February 1997) and summer ( mid 

March 1997 - May 1997) 

CLIMATE: 

The climate of the desert zone is characterised by extreme 

temperatures and drought accompanied by high wind velocity (markedly in 

summer), with low relative humidity and evaporation far exceeding precipitation. 

January is the coldest month and the dry hot summer sets in after mid March 

which contin.ues up to June till the arrival of the monsoon. From April to June, 

diurnal temperature variation increases. Temperatures start decreasing by 

September, and winter sets in by early December. Relative humidity is 

minimum in the summer season particularly in the months of April and May. 
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Figure 1. L.ocation of the Study Area (Guda Bishnoi) near 

Jodhpur, Rajasthan. 
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The study area fall~ under the desertic zone with an annual rainfall 

between 200 - 400 mm mainly between the months of July to August. Rainfall is 

mainly restricted to monsoon and a few showers in winter, however this year 

the winter showers were meagre while erratic rains occurred during late April 

and early May. Temperature ranges from 24-29 °c in January to 45°C in 

summer. 

GEOMORPHOLOGY: 

The sandy area preferred. by Chinkara is mainly stabilised desert soil. 

The soil contain 90-95 % sand and 5-10% clay. The area is an undulating area 

with very few relief in the form of rock outcrops. Natural water holes or Nadis 

are scarce and perennial ones are rare and falls outside the intensive study 

area. Although water is not present, the area around the water hole forms part 

of the village common lands. 

VEGETATION: 

Broadly the area has been classified into two habitat types, based on 

topographical features. The two areas have different sOil,' and the salinity 

gradient is different, with the areas near the banks of Luni river being saline. 

The southern part on the banks of the Luni river is preferred by the blackbuck, 

the vegetation is dominated · by Prosopis cineraria, Tephrosia purpurea, 

P.ju/iflora and Gapparis decidua, and the sparse open area and crop fields are 

used mainly by blackbucks and a few bluebulls. While the northern part of the 

study area utilised by the Indian gazelle is mainly agricultural fields interspersed 

with scrub. Here the vegetation is dominated by Grota/aria burhia, Zizyphus 

nummu/aria and Capparis decidua. Prosopis cineraria trees are widely 
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