
Int.J.Curr.Res.Aca.Rev.2024; 12(7): 90-94 

  
 

90 

International Journal of Current Research  
and Academic Review  

ISSN: 2347-3215 (Online)  Volume 12 Number 7 (July-2024) 
Journal homepage: http://www.ijcrar.com 

 

       doi: https://doi.org/10.20546/ijcrar.2024.1207.011       

 

Drone in Agriculture - Review 
 

P. Abithaa and Sugavaneshwaran Kannan* 

 

Division of Agricultural Physics, ICAR-Indian Agricultural Research Institute, New Delhi 110012, India 

 

*Corresponding author    

   

 

Abstract  Article Info 

Modern agriculture increasingly adopts drones (UAVs) for both crop monitoring and precision 

spraying, revolutionizing farm management. Equipped with multispectral, thermal, and RGB 

sensors, drones capture high-resolution data for early detection of pests, diseases, nutrient 

deficiencies, and water stress—enabling timely, targeted interventions. In spraying applications, 

drones deliver fertilizers, pesticides, or fungicides with pinpoint accuracy, reducing chemical use 

by 20–30% while improving coverage and operating up to five times faster than conventional 

methods. These capabilities support enhanced resource efficiency, cost savings, and 

environmental sustainability through reduced runoff and water use. Additionally, drones access 

difficult terrain and minimize farmers’ exposure to hazardous chemicals, improving safety and 

lowering labor demands. By generating precise data maps and actionable insights, drones 

facilitate data-driven decisions that optimize yield, input allocation, and farm profitability. 

Overall, integrating monitoring and spraying via drones enhances productivity, sustainability, 

and operational resilience in modern farming. 
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Introduction 

 

Globally, agriculture is the main source of food (Friha et 

al., 2021). India is primarily an agricultural nation, with 

over half of its people working in the sector. As the 

population grows, agricultural productivity and 

protection levels rise as well. Because insects have a 

tendency to harm crops, which lowers yield, various 

insecticides are used to eradicate them (Devi et al., 

2020). 

 

An aircraft that can fly autonomously using GPS control 

without a pilot is called a DRONE (Dynamic Remotely 

Operated Navigation Equipment), sometimes referred to 

as a UAV or remotely piloted aircraft (RPA). Commonly 

referred to as drones, unmanned aircraft systems (UAS) 

(Upadhyaya et al., 2022). Drone technology has recently 

been shown to cover an area that is roughly 10–15 times 

larger than that which can be covered by conventional 

land-based methods (Bujang et al., 2019). 

 

Since the country's wealth and security are derived from 

its land, it is necessary to have high-productivity, 

innovative, and sustainable agriculture that will be 

lucrative and ensure the nation's food and energy 

security. Therefore, it is thought that some cutting-edge 

farming technologies will support Indian agriculture's 

next green revolution (Natu et al., 2016). 

 

Additionally, overuse of fertilizers can pollute the 

environment, while underuse of fertilizers to replenish 

nitrogen and phosphorus lost from heavy cropping can 
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degrade soil and reduce fertility. Additionally, 

agricultural chemicals leaking into adjacent water are 

contributing to the pollution of water bodies and courses 

and the ensuing deterioration of ecosystems associated to 

water (Salmelin et al., 2018). In order to boost 

production and protection materials (Sadhana et al., 

2017). Further updated the aforementioned strategies and 

created a quadcopter UAV and shower module that 

makes it simple to spray pesticides in agricultural fields. 

Humans are impacted by the manual application of 

pesticides, which can result in conditions including 

cancer, hypersensitivity, asthma, and other ailments 

(Hafeez et al., 2023). These days, drones may carry up to 

40 litres of insecticide and can fly along pre-planned 

paths to spray fields as needed. Drones have a lot of 

promise for covering areas that are hard for tractors and 

airplanes to reach. Additionally, UAVs can be used for 

planting tasks: There are now drone-planting systems 

available on the market that reduce planting expenses by 

85% and have a 75% adoption rate (Sarghini et al., 

2017). An advancement in Unmanned Aerial Vehicle 

(UAV) technologies and reduction weight of payload 

devices has shifted the remote sensing of crops through 

this technology. This technology is less expensive, time-

saving, and captures high-resolution images in a non-

destructive way (Hafeez et al., 2023). Aerial remote 

sensing is regarded as one of the most crucial 

technologies for precision agriculture (PA) and smart 

farming. Drones are used in aerial remote sensing, which 

uses photos of various wavelengths and vegetation 

indices to identify various crop situations (Akram et al., 

2017). 

 

Environmental monitoring 

 

Several uses for various UAV-based systems were 

looked into: from determining the influence of odours 

near wastewater treatment plants to detecting methane 

leaks from thawing permafrost (Jonca et al., 2022). 

Using drones during a disaster has the following 

advantages: they decrease the amount of time needed to 

find victims and the time needed for further action by 

quickly searching a large area. They also give rescuers 

vital information about the path that needs to be followed 

during search and rescue operations (Daud et al., 2022). 

In the rough and severe terrain of the Himalayan region, 

drones are a very easy way to map landslides. Drones 

can also be used to map landslides that occur in 

inaccessible locations or on the opposite side of the 

valley; the 3D reconstruction will produce an image that 

is almost real (Gupta et al., 2018). 

 

Drone surveillance entails visually monitoring a person, 

a group, objects, or a circumstance. Reliable hardware 

and advanced automation software must work together 

seamlessly to create an effective drone fleet monitoring 

system (Hoang et al., 2023). By using fewer chemicals 

and lessening the negative effects of agricultural 

operations on the environment, drone farming can help 

promote environmental sustainability (Merkert et al., 

2020). 

 

Crop spraying 

 

In order to spray the pesticides on the crops, the drones 

usually contain a storage tank in the lower part that holds 

the liquid pesticide. Nozzles are connected to the storage 

tank by pipes and an electric pressure pump (Borikar et 

al., 2022). Spray drones typically apply 1.5 to 2 gallons 

of water per acre to row crops. The rate is primarily 

determined by the drone's number of nozzles or rotary 

atomizers, flying speed, spray tank capacity, spray swath 

breadth, and flow rate (volume sprayed per minute), 

among other variables (Ozkan et al., 2024). 

 

UAV-based architecture that might be used in 

agricultural settings. In addition to spraying, their UAV 

was built to monitor agricultural areas using GPS and 

cameras (Shaw et al., 2020). Agricultural sprinkler 

drone, a device that sprays pesticides to lessen farmer’s 

labour was developed by Mohane et al., (2019). Using 

two source energy balance models and a fixed-wing 

UAV to gather thermal data in order to determine ET 

(Hoffman et al., 2016). The helicopter can carry 22.7 kg 

of payload and has a primary rotor diameter of 3 m. In 

the past, it required at least one gallon of gas every forty-

five minutes (Souvanhnakhoomman et al., 2024). 

 

It should be mentioned that drones, particularly those 

that use backpack sprayers, greatly lower the risk of 

pesticide exposure to operators' health. Growing issues 

with tall plant damage (cotton, corn, etc.) also make 

employing drones to apply pesticides more necessary 

(Kovalev et al., 2024). 

 

Variable Rate Technology 

 

A key component of smart farming is variable-rate 

technology (VRT), which makes it possible to use data 

efficiently in both space and time. In order to maximize 

fertilizer, use efficiency, it integrates the essential farm 

equipment, control systems, and software (Song et al., 

2021).  
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Figure.1 

 

 
 

Without manually adjusting rate settings on machinery, 

farm inputs such as fertilizers, agrochemicals, and 

irrigation water can be applied and tracked at various 

rates throughout a field. VRT helps to improve input 

efficiency, decrease overapplication of inputs, and lower 

the danger of fertilizer and pesticide runoff or leaching 

into water sources by leveraging geospatial technology 

such as GIS, GPS, and field variability maps. Sensors are 

efficiently used by tractor-mounted sensor-based VRT to 

evaluate crop or field variability and offer real-time. 

 

VRT lowers the chance of fertilizer and pesticide runoff 

or leaching into water sources, maximizes input 

efficiency, and minimizes overapplication of inputs. In 

order to provide variable-rate application (VRA) of 

inputs in real-time, tractor-mounted sensor-based VRT 

efficiently uses sensors to evaluate crop or field 

variability (Kumar et al., 2023). 

 

Crop monitoring 

 

Throughout the crop season, drones can be used to 

monitor crop conditions so that prompt, need-based 

action can be made. Based on the reflection pattern at 

various wavelengths, various multispectral indices can be 

calculated using various types of sensors related to 

visible, near-infrared, and thermal infrared radiation. 

Crop problems like water stress, nutritional stress, insect-

pest attack, illnesses, etc., can be evaluated using these 

indices. 

 

Even before outward signs show up, the sensors on the 

drones can detect the prevalence of illnesses or 

deficiencies. As a result, they are a tool for early disease 

identification. Drones can be utilized as an early warning 

system in this way, allowing for the prompt application 

of corrective measures according to the level of stress. 

Drones, or UAVs, can observe crops using a variety of 

indices (Simelli et al., 2015). In a single trip, the UAVs 

can cover hectares of fields. Thermal and multispectral 

cameras are mounted on the quadcopter's downside to 

record the reflectance of the vegetation canopy for this 

observation.  

 

The camera records one image every second, stores it in 

memory, and then transmits it via telemetry to the 

ground station (Colomina et al., 2014). Researchers 

looked at how the wheat canopy and powdery mildew 

prevention in Asian nations were affected by UAV 

(UAV N-3) spraying parameters at various operating 

heights and pesticide concentrations (Qin et al., 2018). 

 

By comparing satellite time-series photographs, drones 

can detect crop growth. They can also help farmers cut 

back on excessive water use and lessen the 

environmental chemical load by applying the necessary 

pesticides to the plants. 

 

Conclusion 

 

Available drones serve a variety of agricultural purposes, 

including mapping, precise spraying, crop monitoring, 

surveying and assessment. Has the ability to provide real 

-time management 

 

Farmers will be able to learn more about their farms 

thanks to drones. As a result, farmers will receive 

support to produce more food with fewer chemicals. 

Almost every farmer who has used drones has benefited 

in some way. They can manage their land more 

effectively, eradicate pests before they kill entire crops, 

increase irrigation for plants that are stressed by heat, 

improve soil quality to boost growth in troubled regions, 

and monitor fires before they become out of hand. 
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Drones could therefore become a commonplace aspect of 

agriculture in the future by assisting farmers in more 

sustainable and effective field and resource management. 
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