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Abstract 

 
This study presents a comparative analysis of the application of Orius fungicide on a 200-hectare sunflower field using 

the DJI Agras T30 drone for 100 ha and the John Deere 4630 sprayer for 100 ha. The research evaluates both methods 

in terms of resource consumption, operational costs, application efficiency, and environmental impact. The analysis 

focuses on application efficiency, dosage, and economic aspects to identify the advantages and limitations of each 

method. The results indicate that drone application achieves superior precision with reduced chemical and water usage, 

while the tractor-based sprayer offers speed advantages for large-scale operations. These findings provide actionable 

insights for sunflower farmers aiming to optimize crop protection practices. Results indicate that the Agras T30 drone, 

employing ultra-low-volume spraying, required significantly less spray solution (1,100 liters) compared to the John 

Deere 4630 sprayer (15,100 liters), thereby demonstrating greater resource efficiency. Furthermore, the drone exhibited 
superior precision, minimizing chemical drift and promoting sustainable agricultural practices. However, the John 

Deere 4630 sprayer completed the application in half the time (3.5 hours compared to 7 hours), highlighting its 

suitability for time-sensitive, large-scale operations. This study underscores the advantages and limitations of each 

method, offering critical insights for optimizing fungicide application strategies based on specific agronomic and 

operational requirements. 
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The application of agrochemicals, such as 
fungicides, is a vital practice in modern agriculture 
to protect crops from diseases and enhance yield. 
Traditionally, this has been achieved using ground-
based machinery such as tractor-mounted sprayers. 
However, the advent of unmanned aerial vehicles 

(UAVs), commonly known as drones, has 
introduced a transformative approach to 
agricultural spraying (Patel V. et al, 2023). Drones 
have gained significant attention in precision 
agriculture due to their ability to provide targeted 
applications, reduce input waste, and minimize 
environmental impact. 

Drone spraying systems, such as the DJI 

Agras T30, are equipped with advanced 
technologies, including GPS-guided navigation, 
automated flight paths, and variable-rate nozzles. 
These features enable drones to achieve highly 
precise spraying, reducing overspraying and 
chemical drift compared to conventional methods. 
Drones are particularly useful in challenging 

terrains or small, irregularly shaped fields where 
large machinery cannot operate efficiently. 
Additionally, their ability to apply ultra-low 
volumes (ULV) of chemicals makes them a 

resource-efficient choice, using significantly less 
water compared to traditional sprayers (Ahmed K. 
et al., 2022). 

The adoption of drone technology also 
aligns with the growing demand for sustainable 
farming practices. By minimizing chemical runoff 

and optimizing input use, drones help mitigate the 
environmental impact of agricultural activities. 
Moreover, drones offer a level of flexibility and 
speed in operations, allowing farmers to respond 
quickly to emerging pest or disease outbreaks. 

Despite these advantages, drone spraying 
also presents challenges, including limited tank 
capacity, battery life constraints, and regulatory 

considerations in some regions. Comparing this 
innovative approach with established methods, 
such as tractor-mounted sprayers, is essential to 
understand its practical benefits and limitations 
(Rodríguez F., Pérez C., 2021). This study 
contributes to this understanding by comparing the 
Agras T30 drone and the John Deere 4630 sprayer 

in the context of sunflower fungicide application, 
focusing on key parameters such as efficiency, 
cost, and environmental sustainability. 




