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olar-powered weeding machines represent an emerging sustainable solution for weed 

management in agriculture, particularly in regions facing labor shortages and high fuel 

costs. This review synthesizes recent advancements (2020–2025) in the design, performance, 

and adoption of solar-powered weeding technologies. The paper examines mechanical 

configurations, energy systems, field performance, and economic feasibility. Studies indicate 

that solar-powered weeders can reduce operational costs by 30–60% while lowering carbon 

emissions compared to conventional fuel-based systems. However, challenges remain in 

terms of battery efficiency, power output under variable solar conditions, and scalability for 

diverse cropping systems. The review critically evaluates existing literature, identifies 

research gaps, and proposes future directions such as AI integration, hybrid energy systems, 

and ergonomic design improvements. The findings highlight the potential of solar-powered 

weeding machines to contribute to sustainable agriculture and climate-resilient farming 

systems. 
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Introduction 

Weed management is a critical component of crop production, directly influencing yield and 

resource efficiency. Traditional methods such as manual weeding and chemical herbicides are 

increasingly challenged by labor scarcity, rising costs, and environmental concerns. Solar-

powered weeding machines have emerged as an eco-friendly alternative, integrating 

renewable energy with mechanized weed control. This review aims to analyze the design, 

performance, and adoption of such technologies. 

Design Components of Solar-Powered Weeding Machines 
Solar-powered weeders typically consist of photovoltaic panels, battery storage, electric 

motors, and mechanical weeding tools. The integration of these components determines 

overall efficiency and usability. 

Performance Evaluation 
Performance metrics include field capacity, weeding efficiency, energy consumption, and 

operational cost. Recent studies report field efficiencies ranging from 70% to 90% depending 

on crop type and soil conditions. 
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Table 1: Comparison of Selected Studies Table 2: Performance Metrics 

  

Graph Data for Plotting 
Graph 1: Efficiency vs Machine Type 

Manual: 65, Diesel: 75, Solar: 85 

 

Graph 2: Cost Comparison 

Manual: 100, Diesel: 80, Solar: 50 

 



Soundarraj and Denis (2026) Agri Articles, 06(03): 151-154 (MAY-JUNE, 2026)     

Agri Articles ISSN: 2582-9882 Page 153 

Suggested Figures 

 

 

 



Soundarraj and Denis (2026) Agri Articles, 06(03): 151-154 (MAY-JUNE, 2026)     

Agri Articles ISSN: 2582-9882 Page 154 

Critical Analysis & Discussion 
While solar-powered weeders show promise, limitations include dependency on sunlight and 

battery constraints. Many studies lack long-term field validation. 

Future Research Directions 
Future research should focus on hybrid systems, AI integration, and improved battery 

technologies. 

Conclusion 
Solar-powered weeding machines offer a sustainable alternative to conventional methods, but 

further improvements are needed for widespread adoption. 
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