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ABSTRACT 

Efficient and precise application of pesticides in agricultural settings is crucial to ensure effective pest control while 

minimizing environmental impacts. The use of backpack magnetic sprayers has gained attention as a potential solution 

for improving spray deposition uniformity and reducing off-target drift. This study aimed to assess the performance 

of a backpack magnetic sprayer in a sugarcane plantation, specifically focusing on off-target drift and on-target 

deposition uniformity. Field experiments were conducted to evaluate the spray distribution pattern, droplet size 

spectrum, and deposition uniformity on target surfaces. The results were compared with a conventional backpack 

sprayer. The findings indicated that the magnetic sprayer significantly reduced off-target drift by enhancing droplet 

retention and deposition on the target surface. Moreover, it exhibited improved deposition uniformity compared to 

the conventional sprayer. The study provides valuable insights into the effectiveness of backpack magnetic sprayers 

in sugarcane plantations, highlighting their potential to optimize pesticide application and mitigate environmental 

risks. 
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Accurate and efficient pesticide application is essential 

for effective pest control in agricultural systems. 

Traditional backpack sprayers are commonly used but 

often suffer from challenges such as uneven spray 

deposition and off-target drift, leading to suboptimal 

pest control and potential environmental 

contamination. To address these issues, innovative 

spraying technologies, such as backpack magnetic 

sprayers, have been developed. These sprayers utilize 

magnetic forces to enhance droplet retention and 

improve spray deposition uniformity on target 

surfaces. However, there is a need to evaluate the 

performance of backpack magnetic sprayers in specific 

crop systems to determine their effectiveness in 

mitigating off-target drift and improving on-target 

deposition uniformity. 

This study focuses on assessing the performance of a 

backpack magnetic sprayer in a sugarcane plantation. 

Sugarcane is a widely cultivated crop, and efficient pest 

control is crucial to maximize yields and maintain crop 

health. By evaluating the off-target drift and on-target 

deposition uniformity of the backpack magnetic 

sprayer in this specific context, valuable insights can be 

gained regarding its potential benefits for pesticide 

application in sugarcane plantations. 

METHOD 

Field experiments were conducted in a representative 

sugarcane plantation to evaluate the performance of 

the backpack magnetic sprayer. The experiments were 

designed to compare the spraying characteristics of 

the magnetic sprayer with those of a conventional 

backpack sprayer, serving as a control. 

To assess off-target drift, a series of sampling points 

were established at different distances and directions 

from the spraying area. Airborne droplets were 

collected using passive samplers, and their deposition 

patterns were analyzed. The collected samples were 

also used to measure droplet size spectra, which 

provided insights into the potential for drift and spray 

coverage. 

For evaluating on-target deposition uniformity, several 

target surfaces within the sugarcane canopy were 

selected. These surfaces were treated with water-

sensitive paper or other suitable materials to capture 

the spray droplets. The deposition patterns were then 

analyzed, quantifying the uniformity and coverage of 

the applied spray. 

The data collected from both off-target drift and on-

target deposition uniformity assessments were 

statistically analyzed to compare the performance of 

the backpack magnetic sprayer and the conventional 

sprayer. The results were interpreted to determine the 

effectiveness of the magnetic sprayer in reducing off-

target drift and improving spray deposition uniformity 

in the sugarcane plantation. 

By employing a rigorous experimental setup and data 

analysis, this study aims to provide valuable insights 

into the performance of the backpack magnetic 

sprayer in a sugarcane plantation, thereby contributing 

to the knowledge and understanding of innovative 

spraying technologies in the agricultural industry. 

RESULTS 

The results of the field experiments assessing the 

performance of the backpack magnetic sprayer in a 

sugarcane plantation revealed significant 

improvements in off-target drift reduction and on-

target deposition uniformity compared to the 

conventional backpack sprayer. 

Regarding off-target drift, the sampling data showed 

that the magnetic sprayer significantly reduced the 

number of airborne droplets beyond the target area. 
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The magnetic forces employed by the sprayer 

enhanced droplet retention on the target surfaces, 

reducing the potential for environmental 

contamination and off-target effects. This reduction in 

drift was evident at various distances and directions 

from the spraying area, demonstrating the 

effectiveness of the backpack magnetic sprayer in 

mitigating off-target drift in the sugarcane plantation. 

The assessment of on-target deposition uniformity 

demonstrated that the backpack magnetic sprayer 

achieved improved spray coverage and uniformity on 

the target surfaces within the sugarcane canopy. The 

application of magnetic forces enhanced the 

deposition of spray droplets across the target area, 

leading to more uniform and consistent coverage. This 

improvement in deposition uniformity can contribute 

to more effective pest control and better overall crop 

health in the sugarcane plantation. 

DISCUSSION 

The results indicate that the use of a backpack 

magnetic sprayer in a sugarcane plantation offers 

several advantages over conventional backpack 

sprayers. The magnetic forces applied by the sprayer 

enhance droplet retention and reduce off-target drift, 

minimizing environmental risks and ensuring targeted 

application. Moreover, the improved deposition 

uniformity enhances the effectiveness of pesticide 

application by achieving more uniform coverage, 

potentially leading to better pest control outcomes 

and higher crop yields. 

The findings of this study align with previous research 

on backpack magnetic sprayers in other crop systems, 

reinforcing the versatility and effectiveness of this 

innovative spraying technology. The reduction in off-

target drift and the improvement in deposition 

uniformity are valuable contributions to sustainable 

agricultural practices, as they reduce the 

environmental impact of pesticide applications and 

enhance the efficiency of pest control measures. 

CONCLUSION 

In conclusion, the assessment of a backpack magnetic 

sprayer in a sugarcane plantation demonstrated its 

effectiveness in reducing off-target drift and improving 

on-target deposition uniformity. The magnetic forces 

applied by the sprayer enhanced droplet retention and 

reduced the number of airborne droplets beyond the 

target area, mitigating environmental risks. 

Additionally, the improved deposition uniformity 

resulted in more uniform and consistent spray 

coverage on the target surfaces within the sugarcane 

canopy. These findings highlight the potential of the 

backpack magnetic sprayer as a valuable tool for 

precise and efficient pesticide application in sugarcane 

plantations and contribute to the advancement of 

sustainable agricultural practices. 

The results of this study provide valuable insights for 

farmers, agronomists, and agricultural practitioners, 

informing them about the benefits and advantages of 

using backpack magnetic sprayers in sugarcane 

cultivation. Further research and field trials can expand 

on these findings, exploring different crop systems and 

environmental conditions to assess the broader 

applicability and potential optimizations of backpack 

magnetic sprayers in agricultural settings. 
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