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Abstract- Scientifically, the Nilgai is known as the largest antelope in Asia, which is scientifically referred to as 

Boselaphus tragocamelus. Such beautiful animals can be found in northern states of India, and, where 

particularly prevalent, are especially popular in rural areas such as the Hardoi district of Uttar Pradesh. The 

environment and development of agriculture has changed dramatically over the past few years, in large part 

because of farming improvements, technology and AI here. These innovations have transformed the 

agricultural practices and surrounding habitat for the Nilgai. Yet, as farming practices change, new hurdles 

arise for these lovely animals. Their patterns of doing things are changing, their routes of travel are shifting, 

and they are discovering food in various manners all inspired by the new kinds of things that are occurring in 

their habitats. We will discuss recent trends of AI in agriculture drone surveillance, precision farming sensors, 

automated irrigation, GPS-guided tractors, and AI-based crop protection that are redefining the ecology of 

the Nilgai. We would like to explore the impact of contemporary farming to wildlife and its larger 

consequences for these stunning antelopes. In this review, we extract and discuss evidence from diverse 

ecological studies and reports, including those from the Hardoi region, zoological studies, and interdisciplinary 

environmental research, with the aim to evaluate the effects of AI-powered agriculture on the habitat and 

behavior of Nilgai, a large antelope species. We discuss how these advances in technology could influence 

feeding behaviors, migration patterns, risk perceptions, and interactions with human beings. While AI brings 

the potential of enhancing throughput and reducing labor costs in agriculture, it poses a series of unexpected 

ecological problems. These elements include habitat fragmentation, changes in the provision of food over 

space and time, a reduction in natural food sources, changing wildlife behavior, and escalating conflicts 

between humans and Nilgai. These interlinks reveal that on the one hand there are great pros and cons to 

implementing modern farming processes on wildlife and the places they live. The paper concludes that 

sustainable coexistence will involve the design of AI-enhanced mitigation frameworks, wildlife-friendly 

precision farming, predictive conflict-monitoring models, and landscape-level ecological planning. Such 

interfacing of zoology, AI modelling, conservation policy, and traditional ecological knowledge is required to 

avoid the danger of advancing technologically at the expense of Hardoi’s ecological stability and Nilgai 

survival.  

Keywords- Nilgai, AI farming, Habitat loss, Feeding patterns, Crop damage, Hardoi, Wildlife conflict, Machine 

learning , Agro - ecosystem, Conservation. 
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I. INTRODUCTION 
 

1.1 Background 

The Nilgai, commonly known as the “Blue Bull,” is an 

ecologically critical ungulate with abundant 

availability across Uttar Pradesh, particularly in 

Hardoi district, a region dominated by agricultural 

fields, scattered forest patches, fallow lands, village 

woodlots, and canal-irrigated croplands. Hardoi’s 

mosaic landscape historically supported a healthy 

population of Nilgai due to the abundance of 

grasses, shrubs, crop residues, and open fields ideal 

for grazing. 

 

Hardoi farming has changed a lot in the last decade. 

Today, they embrace a range of technologies from 

artificial intelligence-driven tools as well as smart 

irrigation systems that respond to soil conditions. AI-

driven devices are being used for soil monitoring; 

pest outbreaks are being anticipated before they 

happen; and drone sprayers are being used to spray 

their crops effectively. These innovations are not only 

boosting productivity; they’re also remaking the 

ecological landscape in which Nilgai roam, feed, and 

move.  

 

1.2 Rationale 

Nilgai are very adaptable animals for us and people, 

in particular for human activity especially if farming 

happens that affect the land they eat on. Shifting 

their farming practices might well make a big change 

on their landscape and their environment but 

change in our lifestyle can have a massive impact on 

them for the same reasons. AI technology improves 

farmers’ productivity— as do how foods are grown 

and when they are available and how much of it is 

accessible to wildlife. Which provides us with some 

broader questions to investigate: 

 

 How AI impacts habitat structure 

 How AI changes feeding opportunities and 

risks 

 Whether AI-induced agricultural 

intensification reduces or enhances conflict 

 Whether Nilgai behavioural ecology is 

transforming in response 

 

1.3 Scope of the Review 

This review article examines: 

 Ecological role and behavioural traits of 

Nilgai 

 Agricultural practices in Hardoi district 

 Nature of AI-driven agricultural 

technologies 

 Impact of these technologies on habitat 

structure 

 Alteration of feeding patterns of Nilgai 

 Human–Nilgai conflict intensified or 

reduced by AI 

 Predictive models for future management 

 Conservation-oriented recommendations 

 

II. GEOGRAPHICAL AND ECOLOGICAL 

PROFILE OF HARDOI DISTRICT 
 

2.1 Location and landscape characteristics 

Hardoi district, situated in central Uttar Pradesh, is 

characterized by: 

● Alluvial soils 

● Intensive agriculture 

● Seasonal wetlands 

● Canal irrigation networks 

● Urban–rural mosaic habitats 

 

Major crops include wheat, paddy, sugarcane, 

mustard, pulses, and vegetables. And these fields 

serve as primary foraging zones for Nilgai. 

 

2.2 Wildlife distribution in Hardoi 

There is limited forest cover but Hardoi supports 

wildlife such asBoselaphus tragocamelus   (Nilgai) 

 

● Canis aureus (Golden Jackal) 

● Macaca mulatta (Rhesus Macaque) 

● Pavo cristatus (Indian Peafowl) 

● Various rodent species 

● Wetland birds 

 

Among these, Nilgai is the most frequently 

interacting species with agriculture. 

 

2.3 Human–Nilgai coexistence in Hardoi 

Nilgai herds often graze on standing crops, leading 

to: 
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● Economic losses 

● Crop guarding activities 

● Night vigils by farmers 

● Occasional accidental injuries 

 

The rise of AI technologies is reshaping these 

interactions. 

 

III. BIOLOGY AND ECOLOGY OF THE 

NILGAI 
 

3.1 Taxonomy 

● Kingdom: Animalia 

● Phylum: Chordata 

● Class: Mammalia 

● Order: Artiodactyla 

● Family: Bovidae 

● Genus: Boselaphus 

● Species: Boselaphus tragocamelus 

 

3.2 Morphology 

Nilgai are large-bodied antelopes with: 

● Height up to 1.5 meters at the shoulder 

 

● Males with bluish-grey coats 

 

● Females with brownish coats 

 

● Limited sexual dimorphism 

 

● Short, conical horns in males 

 

3.3 Feeding ecology 

Nilgai are primarily browsers and grazers consuming: 

● Grasses 

● Leaves 

● Shrubs 

● Crop plants (wheat, gram, mustard, 

vegetables) 

● Fruit pods 

Hardoi’s agricultural plains have rich winter and 

summer forage. 

 

3.4 Behaviour and movements 

They typically move in: 

● Small herds 

● Extended home ranges 

 

● Crepuscular feeding rhythms 

 

● Seasonal migration within district 

landscapes 

 

AI-driven agriculture modifies these spatial routines. 

 

IV. OVERVIEW OF AGRICULTURAL AI 

TECHNOLOGIES IN HARDOI 
 

4.1 Precision farming sensors 

Sensors deployed for: 

● Soil moisture 

● Nutrient levels 

● Weather-based decision-making 

● Automated irrigation 

 

These reduce fallow periods and increase cropping 

intensity. 

 

4.2 Drone surveillance 

Farmers use drones to: 

● Detect crop stress 

● Monitor fields 

● Apply pesticides 

● Map weeds 

 

Frequent drone flights influence animal movement 

patterns. 

 

4.3 AI-based irrigation systems 

Smart irrigation (IoT + AI) ensures: 

● Uniform water distribution 

● Night-time irrigation 

● Continuous field presence of equipment 

 

These activities may displace Nilgai from traditional 

water-access paths. 

 

4.4 Automated tractors and machinery 

AI-equipped tractors produce: 

● Continuous night-time operations 

● Machine noises 

● Light disturbances 

 

These influence Nilgai nocturnal feeding patterns. 
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4.5 AI crop protection tools 

Software predicts: 

● Pest outbreaks 

● Weed spread 

● Crop damage risks 

 

Resulting in timely interventions that may increase 

chemical use or alter field vegetation. 

 

V.  IMPACT OF AI-DRIVEN 

AGRICULTURE ON NILGAI HABITAT 

STRUCTURE 
 

5.1 Reduction in unused spaces 

Earlier, Nilgai relied on: 

● Fallow fields 

● Natural edges 

● Post-harvest fields 

 

AI encourages year-round cropping, reducing these 

habitats. 

 

5.2 Increased fragmentation 

AI-aided agricultural expansion leads to: 

● Smaller habitat patches 

● Loss of natural corridors 

● Disruption in movement routes 

 

5.3 Decline in wild vegetation 

AI promotes weed eradication, reducing: 

● Shrubs 

● Wild grasses 

● Spontaneous vegetation 

 

Important food sources for Nilgai disappear. 

 

5.4 Alteration in water accessibility 

Automated irrigation reduces natural seepage areas 

that Nilgai previously used for drinking. 

 

VI. MODIFICATION OF FEEDING 

PATTERNS 
 

6.1 Temporal changes in feeding behaviour 

Earlier Nilgai fed: 

● Early morning 

 

● Late evening 

 

With AI machinery operating at night, Nilgai shift to 

more daytime feeding in secluded areas. 

 

6.2 Crop preference modification 

AI increases crop uniformity and productivity, 

making fields more attractive. Nilgai show increased 

preference towards: 

 

● Wheat 

● Mustard 

● Chickpea 

● Early stage sugarcane 

 

6.3 Decline in native diet proportion 

As natural browse reduces, Nilgai become more 

crop-dependent, causing: 

● Nutritional imbalance 

● Increased human conflict 

● Altered digestive rhythms 

 

6.4 Increased movement towards unguarded 

fields 

AI systems often generate predictable human 

absence, enabling Nilgai to access less monitored 

fields. 

 

VII. EFFECTS ON MIGRATION AND 

MOVEMENT PATTERNS 
 

7.1 Avoidance responses to drone activity 

Drones produce: 

● Vibrations 

● Shadows 

● Auditory disturbances 

 

Nilgai show immediate avoidance, altering feeding 

routes. 

 

7.2 Displacement from traditional corridors 

AI-driven expansion of irrigated farmlands obstructs 

movement from habitat patches. 

 

7.3 Modified seasonal migration 

Nilgai now migrate shorter distances within Hardoi 

because: 
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 Crops are available year-round 

 The irrigated fields provided consistent 

forage. 

 

By so doing this there must be further pressure on 

some agricultural zones. 

 

VIII. ESCALATION OF HUMAN–NILGAI 

CONFLICT 
 

8.1 AI and crop protection intensification 

As crops become more valuable, farmers intensify 

protection, increasing tension. 

 

8.2 Increased visibility of Nilgai to AI systems 

Sensors monitor wildlife movement, leading farmers 

to guard their fields at odd times. 

 

8.3 Night-time machinery disturbance 

Nilgai afraid of tractors often flee into new zones so 

they accidentally hit the roads. 

 

8.4 Risk of accidental injuries 

Nilgai may collide with: 

 

● Drones 

● Trencher equipment 

● Fencing systems 

 

IX. AI-BASED OPPORTUNITIES FOR 

SUSTAINABLE MANAGEMENT 
 

9.1 Predictive conflict models 

AI can forecast: 

● Seasonal Nilgai movement 

● High-risk crop stages 

● Conflict hotspots 

 

9.2 Camera-trap assisted monitoring 

AI software can: 

● Identify individuals 

● Track herds 

● Detect health issues 

 

9.3 Landscape-level planning 

AI can help design: 

● Movement corridors 

 

● Wildlife-friendly farming layouts 

● Minimization of ecological disturbance 

 

9.4 Smart fencing systems (non-lethal) 

AI-enabled deterrents can: 

● Use infrared 

● Emit sounds 

● Activate lights automatically 

 

These reduce injury risks. 

 

X. CONSERVATION AND POLICY 

RECOMMENDATIONS 
 

Let’s be able to put artificial intelligence-enhanced 

wildlife sensors to work on our agricultural planning. 

It can help by encouraging the use of wildlife-

friendly crop borders. It also helps to minimize night-

time drone operations during sensitive seasons to 

protect local wildlife. We will be able to map Nilgai 

migration corridors in real time using digital maps to 

better understand their movements. We should 

counsel farmers on how to leverage non-lethal 

deterrent systems to help keep wildlife at a safe 

distance without harming them. It is possible to do 

this with AI technology. AI-augmented long-term 

ecological monitoring may offer useful knowledge of 

our surroundings. We also are able to experiment 

with AI methods to reduce our use of chemical 

pesticides and thus to improve ecosystems. 

Awareness around these initiatives must go up in 

Hardoi villages. Innovative solutions can be 

developed by bridging knowledge of zoologists with 

the expertise of AI developers. As an organization, 

let’s work together to implement government-

supported strategies that help mitigate wildlife 

conflicts. 

 

XI. CONCLUSION 
 

What's more, the Hardoi district as an example 

proves the influence of technology on wildlife 

ecology. The introduction of AI into agriculture 

presents both opportunities for higher productivity 

in raw material production and dangers arising from 

fragile ecosystems, particularly affecting species like 



 Kiran Lata Verma, International Journal of Science, Engineering and Technology, 

 2026, 14:2 

 

5 

 

 

the Nilgai. Alteration in agriculture leads to habitat 

fragmentation and a diminished natural greenery 

that changes the landscape, affects how the Nilgai 

feed, and affects its ecological functions. As these 

animals are increasingly linked to cultivated crops, 

human-wildlife conflicts are increasing. Instead of 

dismissing science the co-evaluation with the 

ecological is more important to us. The fight of 

Hardoi’s natural environment is connected to the 

lives and well-being of others. AI based conservation 

approaches should be implemented across multiple 

agriculture systems to avoid this problem and to 

keep it in check— through multidisciplinary 

collaborations, cooperation for a good sense from 

local communities, and through good public policies 

built on credible information. We need an ecological 

system for our work. This habitat is not to be left 

alone in the Nilgai communities unless we make 

some kind of investment, we won't be able to live for 

a long time more for it or die for it again. A 

sustainable future in which animals and humans 

thrive must be created and managed together on a 

consistent basis and with planning that keeps up 

with each other. Biologists and conservationists have 

to balance successful management and protection of 

biodiversity. 
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