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ABSTRACT 
 

Nilgai has some unique ecological function and they may be beneficial in many ways. Killing of 
Nilgai is not a long - term solution to overcome human- animal conflict. A study was conducted to 
know the docility pattern and behavior of Nilgai (Boselaphus tragocamelus) in Bihar state, India. 
Present docility pattern shows that adult females graze with juveniles and dwelling near the human 
habitation in proximity of in a close distance in anthropogenic environments. It also grazes and 
share food & fodders with domestic animals like cow, goat, and buffalo in periphery of village areas. 
Only males possess horns though a few females may be horned as well. Females were less 
aggressive than males and are of different size and color. Adult males are in blue grey color which 
reveals sign of territoriality, whereas females color is light in shade which showed evidence of the 
existence of social hierarchy and increased docility behavior. Females were sitting in group with 
juveniles in gregarious forms, however, male were found to be scattered. Nilgai migrates in search 
of food towards cultivated grass, agricultural crops and periphery of the villages areas during dusk 
and return when less human activity during dawn. Shahabad area Bhojpur, Buxar & Sasaram are 
characterized by extreme hot and heavy rains. During the unfavorable condition (Rainy and 
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summer season) they: showed seasonal migratory behavior. These behaviors marked in Nilgai 
may be developing closer social bonds with human being on a way towards domestic relationship. 
It can be integrated into human society in fevour of co-existence as well as a step towards 
domestication useful for human in coming future. 
 

 

Keywords: Antelope; behavior; docility pattern; domestication; ethology; Nilgai. 
 

1. INTRODUCTION 
 

Uncontrollable human population growth leading 
to the industrialization and urbanization is rapidly 
replacing natural habitat, local vegetation and 
decreasing free space for wild animal’s day by 
day [1]. The Nilgai or blue bull (Boselaphas 
tragocamelus) is one of the largest antelope in 
Indian sub-continent [2]. In recent time Nilgai has 
posed a serious challenge to agricultural 
production and considered as a pest in several 
north Indian states due to grave impact on 
cultivated crops [3,4].  The Government of Bihar 
declared this animal as vermin and ordered to kill 
them in favour of farmers moreover, a total 2,228 
numbers of nilgai were killed during 2017-2018 in 
different district of Bihar [5]. Nilgai may be 
beneficial in many ways we needs to explore 
their ecological functions, importance and 
uniqueness of products viz-milk and flesh. Black 
marketing of Nilgai body parts such as skin, 
teeth, nail and meat has been reported in Utter 
Pradesh and their adjoining areas [6]. Kalyankar 
et al. [7] suggested domestication of Nilgai for 
generation of bio-energy and its application in the 
field. Sclater and Thomas [8] reported regarding 
the tastiness the flesh of (B. tragocamelus) were 
less than flattering, however, flesh of adult 
females (Nilgai) is of comparable texture and 
tenderness to beef with less flavorful and lower in 
fat (by-2 times) and cholesterol [9]. The meat of 
Nilgai is said to be lighter and mild flavored than 
blackbuck meat [10]. Behavioral development in 
animals undergoing domestication is 
characterized by changes in the quantitative 
rather than qualitative nature of responses and 
also having peculiar type of relationship between 
man and some species of animals Price, [11] 
defined animal domestication is an on-going 
process, as human have brought a wide range of 
animals into domestic partnerships over the past 
11,000 years-as livestock, working animals, 
household pets, had more than one ancestor 
according to Darwin and had related the same 
parents [12,13]. Time spent by Nilgai on various 
activities is influenced by environmental factors, 
particularly weather conditions and food [14]. The 
study area is characterized by extreme hot and 
heavy rain.  Recent few years it has been seen 
dramatic improvement altering behavior in    

Nilgai to changing climatic and demographical   
scenario in Bihar. Killing of Nilgai is not a long-
term solution to human animal conflict. 
 

In this background, the study has been planned 
to understand the docility behavioral ecology and 
uses of nilgai in changing demographical 
situation, which may act as stressor and its 
successfully adaptation in such type of extreme 
climate. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 

Study area of present research work is Dumraon 
city of Buxar district of Bihar state, which is 
harbor of wild mammalian species including 
Nilgai [15]. Dumraon is one of the oldest 
municipalities of Bihar and one of India’s

   
oldest 

princely states, lies between 25.55°N Latitude 
and 84.15°E Longitude at the average elevation 
of 61 meters (200 feet).   Fig. 1. It is located 1.5 
km South of National High way (NH-44; Ara-
Buxar Highway) with human population of 53,618 
as per census- 2011. 
 

2.2 Animal Detail 
 

The Nilgai word was first recorded in use in year 
1882 (Merriam Webster Dictionary). The gross 
feature of Nilgai include longer forelegs often 
marked with white ‘socks’ thus called white 
footed antelope, also called blue bull or blue 
buck. The Nilgai was known by the name nilghor 
(‘nil’ for ‘blue’ and ‘ghor’ for ‘horse’) during the 
period of Mughal Emperor Aurangzeb (1658-
1707) of India, [17].  Adult males are in blue grey 
in color but females including adolescents are 
light in shade. The Indian name ‘nilgai’ comes 
from the fusion of the Hindi word’s nil (‘Blue’) and 
gai (‘Cow’), gai is female gender, but is used for 
either sex of the species and as one of a variety 
of cattle. The generic name Boselaphas comes 
from the combination of the Latin word bos 
means (‘Cow’ or ‘Ox’) and the Greek word 
elaphos means (‘Deer’). The specific name of 
tragocamelus comes from the two Greek words 
tragos means (‘he-Goat’) and Kamelos means 
(‘Camel’). The binomial combination of Nilgai 
was first used by English Zoologist Philip Sclater 
in 1883, [18]. 
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i) Map of Bihar indicated District Buxar 

 

 
ii)Map of District Buxar 

 

Fig. 1. Map of study area in District Buxar, Bihar, India (I &ii), source: [16] 
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2.3 Animal Monitoring 
 
The present study was carried out to understand 
behavioral strategy of Nilgai in Dumraon, Buxar 
Bihar, India from January 2018 to December 
2019. Animals were monitored using a 
combination of direct sighting by scan sampling 
methods [19]. Monitoring were performed              
during the morning to evening on the specific 
days by motorcycle and walking. Waking were 
practiced in case of unavailability of footpath               
due difficult undulated study area. The direct 
methods utilized sighting of animals from a close 
distance. Behaviors of the animal was also 
observed. Photographs were taken with                    
digital camera and necessary information’s were 
also collected through the past history and 
attitudes of the people towards the Nilgai 
behavior from the villagers those living                      
near in the fringe areas of Dumraon city. The 
collected data presented in simple tabular     
form. 
 

3. RESULTS AND DISCUSSION 
 
In India, Nilgai placed under scheduled III of the 
wildlife protection Act, 1972, and this animal is 
red listed under endangered species of 
International Union for the Conservation of 
Nature (IUCN), and its categorized as an animal 
of ‘Least concern’ [20].  During the year 2017 the 
maximum crop damage has been reported in 
different districts and farmers demanded 
immediate action. It forced officials of Vaishali 
and Nalanda districts of Bihar to permit the killing 
of Nilgai [5]. Total 2653 and 175 Nilgai were killed 
during year 2017 and 2018 respectively in the 

Bihar state due to human animal conflict,      
Table 1. 
 
Male Nilgai is look like horse and shows clear 
sexual dimorphism. It has a strong thin white foot 
that often marked with white socks. Nilgai 
characterized by inclined back, a profound neck 
with a white patch on throat-having short tresses 
of hair behind and along the back end.  Male 
possess a pair of horns on head which is circular, 
smooth and triangular at the base and pointed 
towards the tip.  Nilgai has sharp ears and eyes, 
being a fast and swift-moving animal. Behind the 
shoulder having around two white spots each 
and also found on its face, ears, cheeks lips and 
chin. Female usually lacks horns or may be 
rarely bear it as well. Nilgai gives birth to singlet 
or twins, rarely triplets. 

 
Adult male was blue-grey in colour but females 
were smaller with all adolescents are light in 
shade and look like a cow details presented in 
(Table 2, Fig. 2, a, b, d & f). Oguya and 
Eltringham [21] reported only males possess 
horns 15-24 cm in length. Leslie, [18] reported a 
clear cut sexual dimorphism in animals. The 
males are larger than females and differ in 
coloration.  In the present study it is observed 
that the Nilgai has reshaped the pattern of 
grazing, distribution and behavior due to 
demographic pressure, climate change and 
decline in food and water resources, increase 
human population and with development work, 
the populations of Nilgai   were forced to move 
out of the “ideal zones” into the “small areas” in 
due course of time this may led to the 
domestication of this animals. 

 
Table 1. Killing of Nilgai in different districts of Bihar [5], due to human animal conflict 

 
Districts 2017-18 

  

Saran 1163 

Nalanda 0676 

Vaishali 0609 

Patna 0380 

Total 2828 
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Table 2. Characteristics features of male vs. female Nilgai (Fig. 2 a& b) 

 
SL. No. Male Female 

1 Adult male looks in blue grey with white 
markings and larger than female and are 
of different color. 

Female is brownish with light shade and are 
smaller in size as compared to male. 

2 Male possess a pair of horns, circular, 
smooth and pointed towards tip. 

Generally, females lack horn and rarely had 
horns and produces singlet or twins, rarely 
triplets. 

3 Males are more aggressive in nature. Females are docile in temperament 

4 Male are having tuft of hair like beard (at 
the midpoint on ventral side of the neck) 
that are more pronounced below the 
white guler patch. 

Female are having tuft of hair less (at the 
midpoint on ventral side of the neck) and is 
not as much pronounced below the white 
guler patch. 

5 Male is a horse like creature and looks 
like wild animals. 

Female looks like a cow and some behavior 
are similar to cow 

6. Males are generally found in scattered 
form; they may be in single or in group. 

Females are comparatively social in nature; 
they are generally found with juveniles in 
group as gregarious forms. 

 
Price, [11] noticed that the degree to which a wild 
population of animals is pre-adapted for 
domestication largely depends on the degree of 
plasticity of the development and expression of 
species- typical behavioral pattern compatible 
with husbandry techniques. Bagchi et al. [22] 
reported that B. tragocamelus was tolerant of 
livestock grazing and associated degradation of 
grass.  During the course of study, it was 
observed that with development activities led to 
the shrinkage of natural habitats which forced the 
Nilgai to move to the areas near the human 
habitats under stress situation. They also 
observed Nilgai dwelling near the human 
habitation and often share food and fodder with 
domestic animals like cow, goat and buffaloes. 
These signs of docility are primitive phase of 
domestication, the details of which are presented 
in (Table 3 and Fig. 2 c, d & e). 
 
Our recent study documented residential 
population structure and reported that higher 
population densities of Nilgai in area of     
Haryana Cattle Breeding Farm (HCBF) Dumraon 
[23]. 
 
HCBF area of Dumraon, the open place was 
covered with short bushes, scattered trees, 
sandy soil, which makes the topography a short 
forest island.  Nilgai calves stay hidden in areas 
for the first few weeks of their lives. It also 
provides protection from rigorous climatic 
condition, privacy for mating and rearing of 
offspring, and a means of escape from predators 

and aggressive social partners. The social 
structure of animal populations may change 
when space becomes limited [11,24]. The stress 
situation caused by demographic pressure may 
have been a stimulus for the process of 
domestication of wild animals [25,26]. Bagchi et 
al. [22] reported that B. tragocamelus was 
tolerant of livestock grazing and associated 
degradation of grass cover.  In the present study 
nilgai prefers and shares fodder of domestic 
animals, mainly cultivated grasses and field 
crops like, paddy, wheat, maize, pulses and this 
occurs by dwelling near human habitation. It has 
also been observed a positive associative 
conditioning in which fear of Nilgai for human is 
reduced by the latter’s role as a secondary 
reinforcement. Feeding behavioral preferences 
observed as minimum competition among 
domestic ungulates; however, when forage 
supplies are low. The tameness pattern of Nilgai 
was correlated with the availability of food/ crop 
field with rich vegetation. In summer, the 
availability of food is low so docility pattern of 
Nilgai is high for search of food and water, during 
this period they basically get near water body 
nearby villages due to the scarcity of water and 
food, (Tables 3, 4 and Fig. 2 c & d). Thomas, [27] 
suggested several stages for the domestication 
of wild animals. In it contrast to this, author put 
forward the first and the foremost steps are 
establishment of the loose contacts of man with 
free breeding animal. In fact, the Nilgai did not 
belong to cow family. 
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Table 3. Feeding pattern and availability of food during different season in Dumraon 
 

Food Field condition Nearby village area 
Crop availability Summer Winter Monsoon Summer Winter Monsoon 
High - - + - - + 
moderate - + - + + + 
Low + - - - - - 

+ = Present 
 

Table 4. Docility and grazing pattern of Nilgai as indicated by taming domestication 
 

Sl.No. Tameness Behavioral changes 
1 Dwelling and grazing 

near the human 
habitation 

Nilgai dwelling and grazing the cultivated grass & field crops 
without any fear in human habitation with loose contact as 
indicated in domestic syndrome. (Fig. 2., c & d) 

2 Grazing with cow Nilgai shares the food and fodder with cow, they together 
grazed cultivated grasses. Female looks slightly similar to cow 
and there was increase in docility due to simultaneous grazing 
(Fig. 2., e) 

3 Grazing with goat Nilgai shares the food and fodder with goat and graze together 
near the human habitation.  

4 Grazing with buffaloes Nilgai also shares the food and fodder with buffaloes. (Fig. 2., 
e) 

5 Females grazing with 
juveniles 

Nilgai especially female sitting and grazing with calf and 
juveniles all together near human habitation. (Fig. 2., f) 

6 Taming Due to positive associative pattern, Nilgai shares habitat with 
the domestic ungulates and fear of human was reduced slowly. 

 
In the present study it has been observed that 
some behavior and physical features of females 
Nilgai were found similar to cows. Generally, only 
male animals possess horns, though a few 
females may be horned as well. Nilgai (females) 
also found to be grazing together with domestic 
animals in the field; this behavior indicates its 
first phase of domestication. According to 
Diamond [28], animal species must meet some 
criteria in order to be considered for 
domestication such as, flexible diet, reasonable 
fast growth rate, ability to be breed in captivity, 
pleasant disposition, temperament which makes 
it unlikely to panic modifiable social hierarchy for 
domestication. Our recent study documented that 
change in social behavior is a usual event in 
mammals, it can be grouped and it is a natural 
process of maintaining a species-specific 
characters’ like group size and structure in 
relation to their environment [29]. 
 
In the present study females and juveniles do not 
interact appreciably with males. Females Nilgai 
was comparatively social and grazing with 
juveniles’ groups in gregarious form but males 
were observed in scattered form, (Fig. 2 c & f). 
These changes are commonly referred to as the 
domestication syndrome and include behavioral 
change, such as increased docility as well as 

alteration in size, colour and facial 
characteristics. The early human population 
noticed certain advantages in conserving certain 
animals near to his dwelling place and thus 
animals entered into the first phase of 
domestication [30]. [13] reported regarding 
commensal pathway is the first phase of general 
domestication scenarios, which are travelled by 
animals that feed on refuse around human 
habitats or by animals that prey on other animals 
drawn to anthropogenic environments. Nilgai 
show extraordinary kind of social organization 
and behavior; although the individual wondering 
male can be seen rarely live in isolation. Nilgai 
basically described as diurnal animal, [31]. In this 
study, some degree of nocturnal activities has 
been observed as Nilgai migrate for food and 
water towards agricultural lands and periphery of 
the villages areas during dusk and returned to 
places with less human activities during dawn. 
Climate has played a major role in shaping the 
human culture and domestication of plants and 
animals is also affected by that.  The months of 
May- June are extremely hot and the ambient 
temperature rises up to 45°C, winter starts 
towards the middle of October and January is the 
coldest month when the, temperature drop down 
to 4°C. The average annual rainfall is 1021 mm 
and nearly 85% of annual rain fall is due to 
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Southwest monsoon (active between June to 
September) [16].  Buxar is a part of the Southern 
gangetic plain. Physiographic of the district is 
alluvial plain having gentle slope towards south 
to north. The elevation of the land surface in the 
district varies between 55 m amsl and 85 m 
amsl. Nilgai, spend the entire period of rainy and 
winter months (HCBF) in the area southwards of 
the Dumraon railway line which passes through 
the district in East-West direction, area of 
Keshat, Nawanagar, Itarhi, Dumraon block, and 
its surrounding details are presented in (Table 5). 
Wild species with sufficient levels mobility may 
respond quickly to climate (environmental) 
change such as temperature, flood and 
grassland with species capable of undertaking 
migratory movements [12]. During the survey of 
this experiment, we encountered many times 
Nilgai near the Bhagar oxbow lake area in 
Chakki block of Dumraon [32]. 
 
Nilgai is both a grazer and browser, but during 
summer, most of the water resources and green 
bushes dried up then they migrated from the 
plain region (high) of the South to the low-lying 
Northern plain area like Simri, Chakki and 
Brahampur block, near Bhagar oxbow lake and 
near village area in search of food and water. 
The seasonal variation also causes a change in 
their diet, so Nilgai exposed them to two different 
adverse conditions road & rail accidents and 
human wildlife conflict. [33] reported that 
seasonal variation also causes adverse condition 
like road or rail accidents and human wildlife 

conflict leading to more mortality of animals. 
[21,34], reported, Nilgai is non migratory 
although individuals and groups are capable of 
considerable movement if ambient conditions 
(e.g. drought) dictate. 
 
Taming is the conditioned behavioral modification 
of wild born animal when its natural avoidance of 
humans is reduced and accepts the presence of 
human. However, the universal features held in 
common by all adapted animals, there is 
significant mark in the ways in which animals 
respond to domestication.  No doubt, 
domestication of wild animal species will never 
be termed as natural but a positive behavioral 
characteristic makes certain animal taxa and 
convinced individuals within taxa better 
candidates for domestication than others [10,13].  
As per report   B. tragocamelus shares a 
common lineage with water buffaloes (B. bubalis) 
and Kudu (Tragelaphus) more than with domestic 
cattle [35]. Kalyankar et al., [7] advised that 
Nilgai has to be cared just like the other calves of 
buffalo and cow with slight modification. The 
animals were more powerful as compared to 
domesticated cattle and hence is beneficial used 
in farm thus improving the economics of farmers. 
Prajapati and Singh, [36] studied ecological 
values and beneficial aspects of Nilgai, they 
documented regarding dung’s of the nilgai 
contained nearly 1.6 percent nitrogen, that could 
enhance the quality of the soil up to a depth of 30 
cm. Seeds in the droppings could easily 
germinate and assist in aforestations. 

 
Table 5. Migratory behavior of Nilgai in present scenario 

 

S. N. Plain Southern region of Dumraon Low lying Northern region of Dumraon 

1 Area covered from South-Eastward of 
Dumraon railway line like Keshat, 
Nawanagar, Itarhi, Dumraon block etc 

Area covered North-Eastward of Dumraon 
railway line like Simri, Chakki and 
Brahampur bank of the river Ganga etc. 

2 Nilgai migrate in groups during summer 
from South-Eastward to North-Eastward 
Dumraon railway line like Simri, Chakki 
and Brahampur and aggregate near the 
Bhagar oxbow lake fin search of food and 
water. 

Nilgai migrate in small groups during rainy 
season from (Low lying to upwards) North-
Eastward Dumraon railway line like Keshat, 
Nawanagar, and Brahampur etc. for 
searching food, shelter and protection. 

3 Plain areas important for the cultivated 
main crop like wheat, maize gram etc. 

Low lying areas important for cultivated main 
crop like wheat, maize gram etc. 

4 These areas were densely populated These areas were less densely populated. 

5 During the summer season most of these 
areas are dried up. 

In rainy season most of the areas 
submerged and used for cultivation of paddy 
crops. 

6 Nilgai being a fast with swift-moving and migrated daily from HCBF, Dumraon for food 
towards cultivated agricultural lands during dusk and returned to same places during less 
human activities of dawn. 
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    a. Male Nilgai standing in HCBF, Dumraon                b. Female Nilgai grazing in HCBF 
 

  
 

          c. Nilgai dwelling near village Dumraon                d. Nilgai grazing along with cows 
 

  
 

          e. Nilgai grazing along with buffalos                    f.  Flock of Nilgai at HCBF Dumraon 
 

Fig. 2. Boselephus tragocamelus shows docility behavioral activity (a,b,c,d,e.f), in  Dumraon 
 

4. CONCLUSION 
 

This study indicates some sign by Nilgai in first 
phase of domestication might be due to 
shrinkage of its natural habitats and behavioral 
changes was also noticed in animals which help 
to adapt in the present-day stress condition. So 
Nilgai may be useful for us in many ways, human 

only needs to explore and exploit this situation in 
his favour and may assist the domestication in 
captivity. Therefore, it is primary need to study 
the qualitative and quantitative properties of their 
products, so that the value of nilgai and their 
domestication can be made and their products 
could be made valuable for human consumption 
including its therapeutic uses. Domestication will 
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further reduce the crop loss to Nilgai raid which 
may additionally reduce the incidence of farmers’ 
suicide. More detailed study is required to 
understand ranging pattern, feeding, roaming, 
reproduction, milking and parental care in captive 
and wild state in order to make Nilgai a domestic 
animal rather a crop pest. 
 

ETHICAL APPROVAL 
 

Animal Ethic committee approval has been 
collected and preserved by the author(s). 
 

ACKNOWLEDGEMENTS 
 

Author wish to express his gratitude to Associate 
Dean-cum-Principal, Veer Kunwar Singh College 
of Agriculture (BAU, Sabour), Dumraon, Buxar 
(Bihar) for encouragements and Co-operation in 
implementing the serving work. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Donald LB, Kelly AD. Morbidity and 
mortality of urban wildlife in the midwestern 
United States, Proceedings of 4

th
 

International Urban Wildlife Symposium; 
2004.  
Available:http:/cals. Arizona. 
Edu/pub/adjunct/sbr0704/ 

2. Prater SH. The book of Indian animals. 
Bombay natural history society. Bombay, 
India; 1971. 

3. Khan KA, Khan AJ. Status, abundance and 
population ecology of nilgai (Boselaphus 
tragocamelus, Pallas) in Aligarh district, 
Uttar Pradesh. India. Journal of Applied 
and Natural Science. 2016;8(2):1080-
1086. 

4. Chopra G, Rai D. A study on the ecology of 
Nilgai (Boselaphus tragocamelus, Pallas) 
and its status as an unconventional pest of 
agricultural in and around Beer-Sonty 
reserve forest. Haryana, India. Journal of 
Applied and Natural Science. 2009;1(2): 
245-249. 

5. Vijay S. 
Available:https://www.hindustantimes.com/i
ndia-news/nilgai-menace-gives-bihar-
farmers-sleeplessnights /story-
AahcuUtupWKF22W2kfqNoJ.Html 
(Accessed on 12 September 2018) 

6. Prasad S, Sah RK, Prabhakar CS, Kumar 
A. Is domestication of Nilgai possible? 
Current Science. 2019;116(7):1045-1046. 

7. Kalyankar VB, Dhondage TB, Rathod RN. 
Domestication of Rohi (Nilgai) a directional 
use of bioenergy for wellbeing of farmers. 
International Journal of Applied Research, 
2017;3(f):156-157. 

8. Sclater WL, Thomas PK. The book of 
antelopes. R. H.  Porter.  London, United 
Kingdom. 1900;5. 

9. Teagarden CM. Quality and acceptability of 
nilgai antelope (Boselaphus tragocamelus, 
Pallas), meat M. S. thesis Taxes A&I 
University, Kingsville; 1988.   

10. Green A. Field guide to meat: how to 
identify, select and prepare virtuality every 
meat, poultry and game cut. Philadelphia, 
pennsylvania:quirk  book. 2005;264. ISBN 
978-159474-017-6. 

11. Price EO. Behavioral development in 
animals undergoing domestication. Applied 
Animal Behavior Science. 1999;65(3):245-
271. 

12. Loarie S, Dulfy P, Hamilton H, Anser GP. 
The velocity of climate change. Nature. 
2009;462(7276):1052-1055.  
DOI: 10.1038/nature 08649 

13. Zeder MA. The domestication of animals. 
Journal of Anthropological Research. 2012; 
68(2):161-190. 

14. Gautam R, Bissa P. Daily activity pattern of 
nilgai (Boselaphus tragocamelus) in 
Shekhawati region of Thar Desert, India; 
International Journal of Basic and Applied 
Biology. 2015;2(6):461-463. 

15. Prasad S, Singh DK, Choudhry SK. 
Residential population structure and 
abundance of Nilgai (Boselephus 
tragocamelus, Pallas) in Bihar, India.  
Current Journal of Applied Science and 
Technology. 2020;39(13):110-117.   
DOI: 10.9734/CJAST/2020/v39i 1330687. 

16. Sathi, Planners. District survey report of 
minor minerals, Buxar. Prepared in 
accordance with para 7 (iii), (a) of S. O. 
(141) (E), date 15th January, 2016, Ministry 
of Environment, Forest and Climate 
Change notification, As amended of S.O. 
3611, (E). 2018;1-70. 

17. Pandhi S, Panigrahi GK, Panda S. The 
wild animals of India. Delhi, Biotech Book. 
2004;26-7. ISBN: 81-7622-106-6. 

18. Leslie DM. Boselaphus tragocamelus 
(Artioductyla; Bovidae) Mammalian 
species. 2008;(813):1-16. 
DOI: 10.1644/813.1.813 



 
 
 
 

Prasad and Prabhakar; CJAST, 39(41): 30-39, 2020; Article no.CJAST.63394 
 
 

 
39 

 

19. Altman J, Observational study of behavior 
sampling methods. Behavior. 1974;40: 
227-265. 

20. Mallon DP. Boselaphus tragocamelus 
IUCN, Red List of Threatened species 
version. International Union for the 
Conservation of Nature; 2008. 
Available:www.iucnredlist.org 

21. Oguya BRO, Eltringham SK. Behavioral of 
nilgai (Boselaphus tragocamelus) antelope 
in captivity. Journal of Zoology. 
2009;223(1):91-102. 

22. Bagchi S, Goyal SP, Sanka K. Niche 
relationships of an Ungulate assemblage in 
a dry tropical forest. Journal of 
Mammalogy. 2003;84:981-988. 

23. Prasad S, Singh DK, Kumar U, Kumar S. 
Biodiversity and ecology of wild mammals 
in Dumraon, Buxar, Bihar. J. Exp. Zool. 
India. 2020;23(1):643-648. 

24. Calhoum JB. Population density and   
social pathology. Sci. Am. 1962;206:139-
148. 

25. Binford LR. Archaeological perspective, S. 
R. Binford and R. Binford (eds.) New 
Perspective in Archaeology, Chiango. 
1986;5-32. 

26. Flannery KV. Region and ecological  
effects of early domestication in Iran             
and the Near East, P. J. UCKO and                
G. W. Dimbleby (eds). OP. CIT. 1969;77-
100. 

27. Thomas PK. Archaeological aspects to the 
prehistoric culture of western India. Ph.D. 
thesis (unpublished). Poona University; 
1977. 

28. Diamond JM. Guns, Germs and steel: The 
fates of human societies, New York and 
London: www. Norton & Company. 
1999;480. 

29. Prasad S. Diversity, abundance and 
composition of non-human primates in 
Dumraon, Bihar. J. Env. Bio-Sci. 2019; 
33(2):269-274. 

30. Bokonyi S. Archaeological problems of 
recognizing animal domestication. In: U C 
K, P. J. Dimbleby, G. W. (Eds.), The 
Domestication and Exploitation of plants 
and Animals. Duckworth, London. 1969; 
219-229. 

31. Sankar K, Goyal SP. Ungulates of India, 
envies bulletin. Wildlife and Protected 
Area. 2004;7(1):28-40. 

32. Prasad S, Kumar S, Gorai T, Kumar A. To 
determine the structure and function of 
Bhagar oxbow lake in Dumraon, Buxar 
South Bihar, India. Current Journal of 
Applied Science and Technology. 
2020;39(28):145-153.  
DOI: 10.9734/CJAST/2020/v39i 2830948 

33. Patterson BD, Kasiki SM, Selempo E, 
Kays RW. Livestock predation by lions 
(Panthera leo) and other carnivores on 
ranches neighboring Tsavo National Park, 
Kenya. Bio. Con. 2004;16:119:507. 

34. Schaller GB. The deer & the tiger. 
University of Chicago Press, Chicago. 
1967;370. 

35. Seabury CM, Honeycutt RL, Rooney AP, 
Halbert ND, Derr JN. Prion protein gene 
(PRNP) variants and evidence for strong-
purifying selection in functionally important 
regions of bovine exon-3. Proc. of the 
Natio. Acad. of Sci. 2004;101:15142-
15147. 

36. Prajapati MC, Singh S. A beneficial aspect 
of nilgai (Boselaphus tragocamelus) in 
scientifically utilized ravines- an 
observation. The Indian Forester. 1994; 
120(10):890-897. 

_________________________________________________________________________________ 
© 2020 Prasad and Prabhakar; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/63394 


