
 

267                                                         

 

January, 2026 Vol.6(1), 267-270 
 

Published 30/01/2026 Official Website 

www.thescienceworld.net  

thescienceworldmagazine@gmail.com  

Rani et al  

 

 

 

   

Pujari Shobha Rani*, Mude Ashok Naik, N. Sunitha, A. Surya Kala and G. Krishna 

Reddy  

*Teaching Associate, Department of Agronomy, SMGR Agricultural College, ANGRAU, 

Udaygiri -524226. 

DOI:10.5281/ScienceWorld.18449795 

 

  

Introduction 

Agriculture has always been the backbone of the Indian economy, supporting the 

livelihood of nearly half of the country’s population. However, Indian farming today faces 

multiple pressures such as shrinking landholdings, climate variability, rising input costs, and 

the urgent need to increase productivity in a sustainable way. In this context, precision 

agriculture is emerging as a promising approach to modernize Indian farming while 

conserving resources. 

Precision agriculture refers to the practice of applying the right input, at the right place, 

at the right time, and in the right amount by using modern technologies. Instead of treating the 

entire field uniformly, it recognizes variability within fields and manages crops accordingly. 

This article discusses the major components of precision agriculture, the challenges faced in 

India, and the opportunities it offers. 

Components of Precision Agriculture 

Precision agriculture is not a single technology but a combination of several tools and 

practices working together. 

1. Global Positioning System (GPS) 

GPS plays a crucial role in precision farming by providing accurate location 

information. It helps farmers in field mapping, soil sampling, crop scouting, and guiding 

machinery during sowing, fertilization, and harvesting. With GPS, operations become more 

accurate and efficient, reducing overlap and wastage. 
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2. Geographic Information System (GIS) 

GIS is used to store, analyze, and visualize spatial data. It allows farmers and researchers 

to create maps showing soil fertility, crop yield, moisture levels, and pest incidence. These 

maps help in decision-making and planning farm operations more scientifically. 

3. Remote Sensing and Drones 

Remote sensing using satellites or drones provides real-time information on crop health, 

stress, nutrient deficiency, and pest infestation. Drones are increasingly used for crop 

monitoring, spraying pesticides, and assessing damage caused by droughts or floods. 

4. Soil and Crop Sensors 

Sensors installed in fields or machinery measure soil moisture, temperature, nutrient 

levels, and plant health. These sensors help farmers apply water and fertilizers precisely, 

reducing overuse and improving efficiency. 

5. Variable Rate Technology (VRT) 

VRT allows farm inputs such as seeds, fertilizers, and pesticides to be applied at variable 

rates based on field requirements. This avoids uniform application and ensures optimal use of 

resources. 

6. Farm Management Software 

Digital platforms and mobile applications help farmers record data, analyze trends, 

forecast yields, and manage inputs. These tools are becoming more accessible through 

smartphones and cloud-based services. 

Challenges of Precision Agriculture in India 

Despite its potential, the adoption of precision agriculture in India faces several 

challenges. 

1. Small and Fragmented Landholdings 

Most Indian farmers own small and scattered plots of land. Precision agriculture 

technologies are often designed for large farms, making them less economical and practical 

for smallholders. 

2. High Initial Cost 

The cost of GPS devices, sensors, drones, and advanced machinery is high. Many small 

and marginal farmers cannot afford these technologies without financial assistance or 

subsidies. 
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3. Lack of Awareness and Technical Knowledge 

A large number of farmers are not aware of precision agriculture or lack the technical 

skills needed to use digital tools effectively. Limited training and extension services further 

restrict adoption. 

4. Poor Infrastructure 

Reliable internet connectivity, electricity, and data services are essential for precision 

farming. In many rural areas of India, infrastructure remains inadequate, slowing down digital 

agriculture initiatives. 

5. Data Management Issues 

Precision agriculture generates large volumes of data. Managing, interpreting, and 

protecting this data can be challenging, especially for farmers with limited digital literacy. 

6. Customization to Local Conditions 

India has diverse agro-climatic zones. Technologies developed in other countries may 

not always suit Indian soils, crops, and farming practices without proper customization. 

Opportunities of Precision Agriculture in India 

Despite these challenges, precision agriculture offers significant opportunities for Indian 

agriculture. 

1. Efficient Use of Resources 

Precision farming helps reduce wastage of water, fertilizers, and pesticides. This not 

only lowers production costs but also protects soil and water resources, promoting sustainable 

agriculture. 

2. Increased Productivity and Profitability 

By managing crops according to their specific needs, farmers can achieve higher yields 

and better-quality produce. Improved efficiency directly contributes to increased farm income. 

3. Climate-Smart Agriculture 

Precision agriculture supports climate-resilient farming by enabling early detection of 

stress, better water management, and timely interventions. This is especially important in the 

face of unpredictable weather patterns. 

4. Government Initiatives and Digital Push 

Government programs such as Digital Agriculture Mission, Soil Health Card Scheme, 

and promotion of agri-startups are creating a favorable environment for precision agriculture 

adoption in India. 
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5. Role of Startups and Custom Hiring Centers 

Agri-tech startups are developing affordable, farmer-friendly solutions such as mobile 

apps, low-cost sensors, and drone services. Custom hiring centers allow small farmers to 

access advanced machinery on a rental basis. 

6. Employment and Skill Development 

Precision agriculture opens new opportunities for rural youth in areas such as data 

analysis, drone operation, farm advisory services, and agri-entrepreneurship. 

Conclusion 

Precision agriculture represents a shift from traditional farming to knowledge-based, 

technology-driven agriculture. In the Indian scenario, its adoption is still at a growing stage, 

facing challenges related to cost, awareness, and infrastructure. However, with proper policy 

support, capacity building, and development of affordable technologies tailored to small 

farmers, precision agriculture can play a transformative role.  

         By improving productivity, reducing environmental impact, and enhancing farmers’ 

income, precision agriculture has the potential to contribute significantly to sustainable 

agricultural development in India. The future of Indian farming lies in combining traditional 

wisdom with modern precision tools to meet the food and economic needs of a growing 

population. 
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