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Organic farming has emerged as a globally recognized approach for sustainable and
environmentally friendly agricultural production. However, its large-scale adoption is
often constrained by challenges such as lower productivity, high labour requirements,
inefficient resource management, and complex pest and disease control. In recent years,
Acrtificial Intelligence (Al) has shown significant potential to transform organic agriculture by
improving precision farming, enhancing resource-use efficiency, and increasing crop
productivity while preserving ecological sustainability. Al-based technologies, including
machine learning, data analytics, robotics, and the Internet of Things (loT), are
revolutionizing organic farming through real-time monitoring, automated decision-making,
and intelligent farm management systems. These technologies support advanced applications
such as precision nutrient management, smart pest and disease detection, robotic weed
control, predictive analytics, and soil health assessment. Furthermore, Al-driven tools
contribute to reducing production costs, minimizing environmental impacts, and improving
the overall sustainability and resilience of organic farming systems. This review highlights
recent advancements in Al applications for organic agriculture, with particular emphasis on
precision crop management, automated farming technologies, and sustainable resource
utilization. It also discusses the economic, environmental, and technological challenges
associated with Al adoption, along with future opportunities for developing climate-smart
and sustainable organic farming systems.

Introduction

Organic farming is a holistic agricultural production system that minimizes the use of
synthetic fertilizers, pesticides, and genetically modified inputs while promoting soil health,
biodiversity, and ecological sustainability through natural resource management practices.
Despite its environmental and health benefits, organic farming often faces challenges related
to lower productivity, labour-intensive operations, limited scalability, and inefficient resource
utilization. Recent advances in Artificial Intelligence (Al), including machine learning, data
analytics, robotics, and the Internet of Things (loT), are emerging as transformative
technologies for improving the efficiency and sustainability of organic farming systems. The
integration of Al into organic agriculture enables precision-based decision-making, real-time
crop and soil monitoring, automated pest and weed management, optimized irrigation and
nutrient management, and climate-resilient farming practices. Al-driven technologies have
significant potential to address major agricultural constraints such as soil degradation, pest
outbreaks, resource inefficiency, and climate change impacts while enhancing productivity
and reducing environmental footprints. This chapter explores the integration of Al in organic
farming and highlights how advanced digital technologies are revolutionizing traditional
agricultural practices to develop more resilient, efficient, and sustainable organic farming
systems.

ACRI MACATINE ISSN: 3048-8656 Page 549



mailto:nb853904@gmail.com

Maurya and Bharati (2026) Agri Magazine, 03(05): 549-551 (MAY, 2026)

Artificial Intelligence Applications in Organic Farming

Al-driven precision agriculture enhances resource-use efficiency through real-time data
acquisition, monitoring, and analysis. Advanced technologies such as sensors, drones,
satellite imagery, and loT-based devices enable continuous assessment of soil health,
moisture status, crop growth, and environmental conditions, thereby supporting data-driven
farm management decisions. Artificial Intelligence (Al) algorithms process these datasets to
optimize irrigation scheduling, improve nutrient management, detect crop diseases at early
stages, and recommend site-specific organic inputs, ultimately reducing resource wastage and
minimizing environmental impacts. Furthermore, Al-powered pest surveillance systems
utilize high-resolution drone and imaging technologies to identify pest infestations and
disease symptoms with high accuracy during the initial stages of crop development. This
facilitates timely and targeted application of organic pest management practices, reducing
dependence on broad-spectrum chemical pesticides and supporting biodiversity conservation.
Several Al-based platforms, such as those developed by Taranis, are increasingly being used
to provide precision recommendations for sustainable and organic crop protection strategies
(Ramasamy et al., 2024). Soil fertility plays a fundamental role in the sustainability and
productivity of organic farming systems. Al-powered soil sensing technologies enable real-
time monitoring of key soil parameters, including nutrient availability, microbial activity,
moisture content, pH, and soil organic matter. These data-driven approaches support
precision soil management and improve decision-making for sustainable crop production. Al-
enabled robotic platforms, such as those developed by Small Robot Company, including the
robots Tom, Dick, and Harry, assist farmers in optimizing soil conditions through precise
field analysis and targeted recommendations for organic amendments. Such technologies
enhance soil health, improve nutrient-use efficiency, reduce input wastage, and ultimately
contribute to higher crop productivity and long-term agricultural sustainability (Singh et al.,
2024).

Emerging Research Trends in Al-Assisted Organic Farming

Recent research initiatives have highlighted the transformative potential of Artificial
Intelligence (Al) in improving the efficiency, precision, and sustainability of organic farming
systems. Al-driven soil analysis technologies, particularly mobile diagnostic systems
integrated with colorimetric paper sensors and machine learning algorithms, have enabled
rapid and on-site assessment of important soil properties such as pH, moisture status, and
nutrient availability. These technologies facilitate real-time monitoring and support data-
driven decision-making for efficient soil and crop management. In horticultural crops such as
cashew, Al-enabled drone technologies have been successfully utilized for early disease
detection and precision crop protection. By integrating edge computing, remote sensing, and
machine learning models, these drones can accurately identify diseases such as anthracnose at
early stages of infection, enabling timely and site-specific management interventions. Such
precision-based approaches reduce unnecessary pesticide applications, minimize
environmental contamination, and support sustainable organic production systems
(Karthickraja et al., 2024).

Economic Viability and Environmental Sustainability of Al-Based Organic

Farming

The integration of Artificial Intelligence (Al) into organic farming systems offers significant
economic and environmental advantages by improving production efficiency, resource
management, and farm sustainability. Al-driven precision agriculture technologies enable
real-time monitoring of crop growth, soil health, and environmental conditions, thereby
reducing crop losses, enhancing soil fertility, and improving overall productivity. Through
optimized irrigation, nutrient management, and targeted crop protection strategies, Al
minimizes the excessive use of water, labour, and organic inputs, resulting in reduced
production costs and improved resource-use efficiency. Furthermore, Al-assisted traceability
and certification systems support organic farmers in complying with regulatory standards and
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quality assurance protocols, thereby increasing market access and profitability. The adoption
of Al-based robotics for automated weeding, harvesting, and field operations significantly
reduces labour dependency and operational expenses, enhancing the economic feasibility of
large-scale organic farming systems. In addition to economic benefits, Al technologies
contribute to environmental sustainability by lowering chemical inputs, reducing greenhouse
gas emissions, conserving natural resources, and promoting eco-friendly agricultural
practices (Karthickraja and Saravanane, 2023).
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