parde de de de de Ao de Ao Ao Ao e Ae e e Ao e e A Ae e e A e A U U U O Or Ur Ov dv dv dv dv de de de Ao 1o e e dr Or O de de de Ae Ae e e Or

gl gftnticles

(e-Magazine for Agricultural Articles)

Volume: 06, Issue: 02 (MAR-APR, 2026)
Available online at http://www.agriarticles.com
°Agri Articles, ISSN: 2582-9882

Farming from the Sky: The Rise of Drone Agriculture
“Nethra B K*, Sunil C M? and Yogesh G S*
PG Scholar, Department of Soil Science, College of Agriculture,V.C.Farm, Mandya.
University of Agricultural Sciences Mandya, Karnataka, India
2Jr Agronomist, AICRP on Small Millets, ZARS V.C. Farm Mandya. University of
Agricultural Sciences Mandya, Karnataka, India
3Professor, Department of Soil Science, College of Agriculture,V.C.Farm, Mandya.
Uni*versity of Agricultural Sciences Mandya, Karnataka, India
Corresponding Author’s email: nethrabkgowda@gmail.com

he global population is increasing rapidly, leading to a growing demand for food.

Traditional farming methods alone are no longer sufficient to meet these rising needs,
which has led to the adoption of advanced and improved agricultural techniques. These
modern approaches have not only helped in meeting food demands but have also significantly
improved the livelihoods of billions of people. Drone technology, in particular, plays a vital
role by reducing the excessive use of water, pesticides, and herbicides, while maintaining soil
fertility and ensuring efficient use of labor. It also enhances productivity and improves the
quality of agricultural produce.The main objective of this paper is to review the applications
of drones in agriculture. Based on previous studies, it is evident that drones can be used for a
wide range of agricultural activities. This paper highlights the current status of drone
technology in farming, including crop health monitoring and farm operations such as weed
management, evapotranspiration estimation, and precision spraying. The study concludes by
suggesting that greater adoption of drone technology can significantly improve agricultural
productivity. Furthermore, the use of modern technologies like drones or Unmanned Aerial
Vehicles (UAVs) can greatly enhance risk and damage assessment, and transform how
farmers prepare for and respond to disasters, ultimately supporting the livelihoods of
vulnerable communities and strengthening food security.

Introduction

As the global population continues to rise rapidly, the demand for food is increasing
significantly. However, conventional farming methods are no longer sufficient to meet these
growing needs. Farmers today face several challenges, including shortage of labour, rising
production costs, and environmental concerns. To overcome these issues, modern
technologies such as drone technology are being increasingly adopted in agriculture.Drones,
also known as Unmanned Aerial Vehicles (UAVS), are transforming farming practices by
providing accurate and real-time information about crop health and soil conditions. These
advanced tools help make agricultural operations more precise, efficient, and eco-friendly.
From increasing crop productivity to improving water management, drones offer effective
solutions to many problems faced by farmers. Additionally, their ability to apply fertilizers
and pesticides accurately promotes sustainable farming practices. This article focuses on the
various applications of drones in agriculture, their role in enhancing farm efficiency, and their
potential to shape the future of sustainable agriculture.
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What are Drones and How Do They Work in Agriculture?

Drones are autonomous flying devices that operate using GPS, autopilot systems, and remote
control. Drones come in different sizes, from small quadcopters to large aircraft, and can be
equipped with a wide variety of sensors, cameras, and other tools. These sensors detect
electromagnetic wavelengths such as visible light, infrared, and thermal radiation, providing a
more comprehensive view of the crops and soil compared to traditional methods. One of the
greatest advantages of drones is their ability to capture real-time data from difficult-to-reach
areas. They can survey vast tracts of land, monitor plant health, and detect issues like soil
nutrient deficiencies, pest infestations, and water stress. By collecting and analysing this data,
drones enable farmers to make data-driven decisions, significantly improving the efficiency
and sustainability of their agricultural operations. Drones are often employed in conjunction
with other precision agriculture technologies, such as Geographic Information Systems (GIS)
and Variable Rate Technology (VRT). These technologies work together to provide farmers
with a detailed understanding of field variability, enabling them to manage their resources
more effectively.

Applications of drone technology in Agriculture

1. Soil and Field Analysis

Soil health is a critical factor in determining crop productivity. Traditionally, soil sampling
and testing have been labour-intensive processes. Drones, however, offer a faster and more
efficient solution. By using multispectral sensors, drones can quickly assess soil conditions,
including moisture levels, nutrient content, and overall fertility. With this information,
farmers can optimize their irrigation schedules, apply fertilizers more precisely, and plan crop
rotations based on soil health. This data also helps in detecting soil erosion and uneven field
conditions, allowing farmers to take corrective measures before problems escalate.

2. Planting Crops and Trees

Drones are transforming the way crops are planted. In remote and difficult-to-reach areas,
drones equipped with biodegradable seed pods or "seed bombs" can be used to plant trees or
crops. This method is particularly useful for reforestation and afforestation efforts. Compared
to traditional methods that rely on heavy machinery like tractors, drones reduce fuel
consumption, lower emissions, and minimize soil compaction. By eliminating the need for
repetitive tractor movement, drones help maintain soil integrity, making planting more
efficient and environmentally friendly.

3. Crop Monitoring

Crop monitoring is one of the most valuable applications of drone technology. Farmers can
use drones to monitor crop health throughout the growing season. Drones capture high-
resolution images and multispectral data, which can be analysed to identify early signs of
disease, pest infestations, or nutrient deficiencies. This continuous monitoring allows farmers
to take timely action, preventing significant crop loss and improving yields. For instance, a
farmer may be alerted to a localized pest outbreak and address it before it spreads across the
entire field. Drones can also monitor crops in areas that are hard to reach on foot, such as
mountainous or flood-prone regions.

4. Weed Identification

Weeds compete with crops for nutrients, water, and sunlight, reducing overall yields. Drones
equipped with high-resolution cameras and artificial intelligence (Al) software can identify
weeds in fields. By mapping the location of weeds, farmers can target their weed control
efforts precisely, reducing the need for widespread herbicide application. This method is
more cost effective and environmentally friendly than traditional weed management, which
often involves spraying large quantities of chemicals over the entire field, even in areas
where weeds are not present.

5. Crop Spraying in smart farming

Drones are making pesticide and fertilizer application more efficient. Traditional methods of
spraying involve large machinery that may not be able to reach all areas of the field,
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especially for tall crops. Drones, however, can spray crops with precision, ensuring that
chemicals are applied exactly where needed. This targeted approach reduces the amount of
chemicals used, which not only lowers costs for farmers but also minimizes the
environmental impact of these substances. Moreover, drones can spray chemicals at a much
faster rate compared to traditional methods, making the process more efficient.

6. Irrigation Scheduling

Water is one of the most valuable resources in agriculture, and its efficient use is crucial for
sustainable farming. Drones equipped with thermal and multispectral sensors can detect areas
of the field that are suffering from water stress. This information helps farmers adjust
irrigation schedules, ensuring that crops receive the right amount of water at the right time.
By applying irrigation based on the actual needs of the crops, drones help prevent water
wastage, reduce energy costs, and promote more sustainable farming practices.

7. Early Crop Health Assessment

Drones are equipped with advanced sensors that allow for the early detection of crop diseases
and nutrient deficiencies. These sensors can detect subtle changes in plant health, such as
chlorophyll content or stress levels, before visible symptoms appear. Early detection allows
farmers to take preventive measures, reducing the need for chemical interventions and
minimizing crop loss.

8. Geofencing and Animal Protection

Drones with thermal imaging capabilities can be used to detect animals that may be causing
damage to crops, especially during the night. By monitoring fields remotely, drones help
protect crops from wildlife, reducing the need for human guards and improving farm security.
9. Crop Insurance

Drones play a crucial role in crop insurance by providing accurate assessments of crop
damage. Farmers can use drone-collected data to document the extent of damage caused by
weather events, pests, or diseases. Insurance companies can then use this data to process
claims more efficiently, ensuring fair compensation for farmers.

10. Livestock Management

Drones can be used in livestock management by identifying and monitoring herds, especially
in large or remote areas. Drones equipped with infrared cameras can detect heat signatures
from diseased animals, allowing farmers to separate them from the healthy herd for
treatment. This use of drones can improve animal health and prevent the spread of disease.
11. Data Collection & Analysis

Drones collect valuable farm data that helps in predicting crop yield and monitoring crop
health throughout the growing season. They support better decision-making by providing
real-time insights and accurate field information. This data also helps farmers optimize the
use of resources like water, fertilizers, and pesticides, thereby reducing input costs while
increasing overall productivity and efficiency.

12. Disaster Assessment

After natural disasters such as floods or droughts, drones are used in agriculture to quickly
assess crop damage and capture real-time images of affected areas. They provide accurate
data that helps in supporting insurance claims and ensures faster and more transparent
processing. Additionally, drones help farmers and authorities plan effective recovery actions
by identifying severely affected zones, guiding replanting decisions, and improving future
disaster management strategies.

Challenges and Future Prospects of Drone Technology in Agriculture

Drone technology in agriculture faces several challenges including high initial costs-one
major obstacle is the cost of drone technology, which may be prohibitive for small-scale
farmers, lack of technical knowledge among farmers, limited battery life, and dependence on
weather conditions. Regulatory restrictions imposed by authorities such as the Directorate
General of Civil Aviation can also limit its widespread use. In addition, issues like data
privacy, maintenance costs, and poor internet connectivity in rural areas create further
obstacles. Small and marginal farmers may find it difficult to adopt this technology due to
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financial constraints. There is also a need for proper training and awareness programs to
ensure effective use of drones.

However, the future prospects are highly promising as continuous technological
advancements are making drones more efficient, durable, and affordable. The integration of
artificial intelligence, machine learning, and advanced sensors will enable more accurate data
collection and smarter decision-making in farming. The expansion of Precision Agriculture
will further enhance crop productivity and resource efficiency. Moreover, increasing
government support, subsidies, and training programs are expected to boost adoption among
farmers. In the coming years, drone technology is likely to play a major role in transforming
traditional agriculture into a more modern, sustainable, and technology-driven sector.

Conclusion

Drones are becoming an important tool in modern agriculture, improving efficiency,
productivity, and sustainability. They help farmers monitor crops, detect pests and diseases
early, optimize irrigation, and reduce excessive use of inputs like fertilizers. This leads to
better land use, improved soil health, and higher yields. As technology advances, drones are
expected to become more affordable and attract younger generations back to farming.
Beyond agriculture, their growing use in sectors like healthcare and defense highlights the
need for continued research, proper regulations, and effective integration. Overall, drones are
shaping the future of precision farming and sustainable agricultural practices.

References

1. Anonymous. (2023). Application of drones in agriculture in India. Tropogo.com.

2. Anonymous. (2023). Challenges and solutions for the adoption of agricultural drone
technology. LinkedIn.

3. Daud, S. M. S. M,, et al. (2022). Applications of drone in disaster management:. A
scoping review. Science & Justice, 62(1), 30—42.

4. Gupta, R, et al. (2022). Application of drones in agriculture in India. Biotica Research
Today, 4(10), 683-686.

5. Katekar, V., & Cheruku, J. K. (2022). The application of drone technology for sustainable
agriculture in India. Current Agriculture Research Journal, 10(3).

6. Li, J., etal. (2022). Rapid evaluation model of endurance performance and its application
for agricultural UAVSs. Drones, 6(8), 186.

7. Mairaj, A., Baba, A. I, & Javaid, A. Y. (2019). Application specific drone simulators:
Recent advances and challenges. Simulation Modelling Practice and Theory, 94, 100—
117.

8. Mogili, U. M. R., & Deepak, B. B. V. L. (2018). Review on application of drone systems
in precision agriculture. Procedia Computer Science, 133, 502-509.

9. Sylvester, G. (2018). E-agriculture in action: Drones for agriculture. Food and
Agriculture Organization of the United Nations.

10. Times of India. (2023). Drone technology in agriculture: Benefits and challenges for
rural India.

11. United Nations Environment Programme. (2009). The environmental food crisis: The
environment’s role in averting future food crises. UNEP.

PRgri grticles ISSN: 2582-9882 Page 17170

Earde de de e e Ao de o O e Lo e O e dp e O e de e e e e v e e Ao e e e de v Je e Le de e v e e Ao de e D de Ao e e v O O



