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ABSTRACT 
 

The pursuit of higher crop yields while maintaining sustainable agricultural practices has been a 

constant challenge in the face of a growing global population and climate change. Precision 

agronomy, a modern agricultural approach, has emerged as a solution to this challenge. This abstract 

delves into the concept of precision agronomy and its techniques for maximizing crop yield while 

minimizing resource waste. Precision agronomy is centered on data-driven decision-making, 

leveraging technology, data analysis, and advanced management strategies to transform traditional 

farming practices. It starts with comprehensive soil analysis to understand soil composition, nutrient 

levels, and other factors influencing crop growth. Geographic Information Systems (GIS) and global 

positioning systems (GPS) are then employed to create detailed field maps, helping farmers make 

precise decisions based on site-specific conditions. One of the key components of precision agronomy 

is variable rate application (VRA). By adjusting the application rates of inputs like fertilizers and 

pesticides based on data from soil analysis, yield maps, and crop health monitoring, farmers can 

optimize resource utilization. This targeted approach not only maximizes yield but also reduces 

environmental impact and lowers production costs. In addition to resource management, precision 

agronomy emphasizes efficient planting practices, including optimal planting depth, seed spacing, and 

crop selection. Disease and pest management strategies are incorporated, focusing on integrated pest 

management (IPM) to minimize pesticide use and protect crop health. Irrigation is another critical 

aspect of precision agronomy. By using real-time data on soil moisture, weather forecasts, and plant 

requirements, farmers can fine-tune irrigation practices, reducing water wastage while ensuring crop 

health. The future of precision agronomy holds promise for even greater advancements, including the 

integration of artificial intelligence and machine learning, enhancing the speed and accuracy of data 

analysis and decision recommendations. Sustainable practices are expected to play a significant role, 

contributing to a eco-friendlier and resource-efficient future for agriculture. In conclusion, precision 

agronomy stands as a powerful tool in addressing the global need for increased food production, 

climate resilience, and resource efficiency. By embracing data-driven decision-making and the 

adoption of advanced technologies, precision agronomy offers a path towards a more sustainable and 

productive future for agriculture. 
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1. INTRODUCTION 
Precision agronomy is a cutting-edge approach that has transformed modern agriculture(Chlingaryan et al., 

2018). This method combines technology, data analysis, and advanced management techniques to optimize crop 

production and resource utilization(Monteiro et al., 2021). As the global population continues to grow, and the 

demand for sustainable and efficient food production increases, precision agronomy has become a critical tool in 

ensuring the future of farming. 

 

1.1. The Evolution of Precision Agronomy 

The roots of precision agronomy can be traced back to the broader concept of precision agriculture, which 

emerged in the late 20th century. Precision agriculture aimed to utilize technology to improve farming 

practices(Toscano et al., 2019). However, precision agronomy takes this concept to a more specific level, focusing 

on agronomic practices that enhance the growth and yield of crops. 
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1.2. The Core Principles of Precision Agronomy 

Precision agronomy revolves around a set of core principles that guide its implementation. These principles 

include (Fig. 1). 

 

 
 

Fig. 1: Core Principles of Precision Agronomy 

 

1.2.1. Data-Driven Decision-Making 

At the heart of precision agronomy is data collection and analysis (Sishodia et al., 2020). Farmers use various 

technologies to collect data on soil conditions, crop health, and environmental factors. This data guides decision on 

planting, fertilization, irrigation, and pest control. 

 

1.2.2. Customized Approaches 

Precision agronomy acknowledges that every field is unique. Soil types, nutrient levels, and other factors can 

vary even within the same farm. By customizing farming practices to these variations, farmers can optimize 

resource use and maximize yields. 

 

1.2.3. Global Positioning Systems (GPS) and Geographic Information Systems (GIS) 

These technologies provide precise mapping and monitoring capabilities. GPS helps farmers pinpoint their 

location within a field, while GIS allows them to create detailed maps of their land. These tools are crucial for 

understanding field variations and planning interventions. 

 

1.3. Technological Advancements in Precision Agronomy 

The integration of technology is a cornerstone of precision agronomy. Several technological advancements 

have played a pivotal role in the adoption and success of this approach: 

 

1.3.1. Global Positioning Systems (GPS) 

GPS technology enables farmers to accurately determine their location within a field (Cambouris et al., 2014). 

This information is crucial for creating precise maps and ensuring that farming equipment follows optimal paths for 

planting, harvesting, and other tasks. 

 

1.3.2. Geographic Information Systems (GIS) 

GIS allows farmers to create detailed maps of their fields, incorporating data on soil types, topography, and 

historical yield information. These maps are invaluable for making informed decisions. 

 

1.3.3. Remote Sensing 

Remote sensing technologies, including satellites, drones, and field sensors, provide critical data on crop 

health, moisture levels, and other key indicators. This real-time information empowers farmers to react promptly to 

changing conditions. 
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1.3.4. Precision Equipment 

Farm machinery has also evolved to include precision features(Cambouris et al., 2014). Precision planters, for 

example, can adjust planting depths and spacing based on real-time data, ensuring uniform crop stands and optimal yields. 

 

1.4. Resource Management and Environmental Benefits 

Precision agronomy's precision in resource application and management is a game-changer for agriculture: 

 

1.4.1. Efficient Resource Use 

By applying inputs like fertilizers and pesticides only where needed and in the right quantities, farmers can 

reduce waste and production costs. 

 

1.4.2. Environmental Impact 

This approach aligns with sustainable farming practices, reducing nutrient runoff, soil erosion, and overall 

environmental impact. 

 

1.5. Risk Reduction and Stability 

Precision agronomy aids in risk reduction by allowing farmers to make data-driven decisions based on various 

factors, including weather patterns and pest infestations. This proactive approach helps protect crops and 

investments, enhancing stability in the agricultural sector. 

 

1.6. Conclusion 

The introduction of precision agronomy marks a significant shift in the world of agriculture. By harnessing the 

power of technology, data, and customized approaches, farmers can optimize their operations, reduce resource 

waste, and enhance crop yields. In the face of global challenges like climate change and food security, precision 

agronomy offers a promising path towards a more sustainable and productive future for agriculture. The following 

sections will delve deeper into the various components and strategies of this transformative approach, exploring its 

benefits and potential for shaping the future of farming. 

 

1.7. Soil Analysis and Fertility Management 

Soil analysis and fertility management are foundational aspects of precision agronomy(Srbinovska et al., 2015). 

Understanding the composition of the soil and managing its fertility is essential for optimizing crop growth and 

yield. This section explores the critical role of soil analysis and fertility management in precision agronomy. 

 

1.8. Importance of Soil Analysis 

Soil analysis is the process of evaluating various soil properties to determine its composition, nutrient levels, 

and physical characteristics (Shaikh et al., 2022). This analysis is a fundamental step in precision agronomy for 

several reasons (Fig. 2). 

 

1.8.1. Customized Nutrient Management 

Soil analysis provides valuable insights into nutrient levels (Shafi et al., 2019). By understanding the nutrient 

composition of the soil, farmers can tailor their fertilization plans to the specific needs of the crop and field, 

reducing overuse of fertilizers and minimizing environmental impact. 

 

1.8.1. pH and Soil Acidity 

pH levels in the soil significantly influence nutrient availability. Soil analysis helps identify pH levels, allowing 

farmers to adjust them as needed to create an optimal environment for crop growth. 

 

1.8.2. Texture and Composition 

Different soil types have varying water-holding capacities, drainage capabilities, and nutrient-holding capacities. 

Soil analysis helps identify the soil texture and composition, allowing for better irrigation and drainage management. 
 

1.8.3. Root Zone Depth 

Understanding the depth of the root zone is essential for crop selection and irrigation planning. Soil analysis 

can help identify the optimal crops for a given field and the appropriate irrigation strategy. 
 

1.9. Fertility Management in Precision Agronomy 

Fertility management is the practice of maintaining or enhancing the soil's nutrient levels to support healthy 

crop growth(Linaza et al., 2021). It involves making informed decisions about nutrient application and soil 

amendments based on the results of soil analysis. Key aspects of fertility management include: 
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1.9.1. Balanced Fertilization 

Precision agronomy emphasizes the importance of balanced fertilization. By applying the right type and 

amount of fertilizer, farmers can ensure that essential nutrients are available to crops when they need them. 

 

1.9.2. Micronutrient Management 

Soil analysis helps identify micronutrient deficiencies, which are critical for crop health. Precision agronomy 

enables the precise application of micronutrients, correcting imbalances and preventing nutrient-related crop issues. 

 

1.9.3. Organic Matter Management 

Soil organic matter is essential for soil health and fertility. Fertility management strategies often include 

practices like cover cropping and organic matter additions to enhance soil structure and nutrient retention. 

 

1.9.4. Adaptation to Crop Rotation 

Fertility management plans must adapt to crop rotation strategies. Different crops have varying nutrient 

requirements, and precision agronomy allows for adjustments in nutrient applications based on the specific rotation 

schedule. 

 

1.10. Technology and Soil Analysis 

Technology plays a significant role in modern soil analysis(Mukhamediev et al., 2023). Advanced soil testing 

equipment, such as soil sensors and automated soil sampling devices, can efficiently collect data from various 

points within a field. This data is then analyzed to create detailed soil maps and nutrient recommendations. 

 

1.11. The Future of Soil Analysis and Fertility Management 

As precision agronomy continues to evolve, the future of soil analysis and fertility management looks 

promising. The integration of artificial intelligence and machine learning algorithms can further refine nutrient 
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recommendations and optimize soil management practices. Additionally, sustainable practices that focus on soil 

health and organic matter management will play a crucial role in the future of agriculture. 

In conclusion, soil analysis and fertility management are essential components of precision agronomy. They 

enable farmers to make data-driven decisions about nutrient application, pH adjustment, and irrigation management. 

By customizing these practices to the specific needs of the soil and crop, precision agronomy contributes to higher 

yields, reduced environmental impact, and more sustainable agriculture. This foundation of precision agronomy sets 

the stage for further advancements in crop management and resource utilization. 

 

1.12. Precision Planting and Seed Technology 

Precision planting and seed technology represent a pivotal aspect of precision agronomy(Baio et al., 2017). 

These practices enable farmers to maximize crop yield and optimize resource utilization by enhancing the precision 

of planting and seed-related activities. 

 

1.13. Advancements in Seed Technology 

Seed technology has seen significant advancements in recent years. These developments have a profound 

impact on crop performance and the potential for higher yields(Šarauskis et al., 2022). Key innovations in seed 

technology include: 

 

 

 
 

1.13.1. Genetic Engineering 

Genetic modification allows for the creation of crop varieties with desirable traits such as resistance to pests, 

tolerance to herbicides, and improved nutritional content. 

 

1.13.2. Hybrid Seeds 

Hybrid seeds are developed by crossing two genetically distinct parent plants to create offspring with improved 

characteristics, such as increased yield potential and disease resistance. 

 

1.13.3. Coating and Treatments 

Seed coatings can contain beneficial microorganisms, nutrients, or pesticides that promote early plant growth 

and protect against disease and pests. 

 

1.13.4. Biotechnology 

Biotech traits incorporated into seeds enhance resistance to specific pests or diseases, making them crucial in 

integrated pest management strategies. 
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1.14. Precision Planting Techniques 

Precision planting involves the accurate placement of seeds in the soil at the optimal depth and 

spacing(Alemaw and Agegnehu, 2019). This ensures uniform germination and plant stand, critical for achieving 

high yields. Precision planting techniques encompass: 

 

1.14.1. Variable Rate Planting 

Using data from soil analysis and historical yield maps, farmers can adjust the seeding rate within a field to 

match specific soil and environmental conditions. 

 

1.14.2. Seed Singulation 

Precision planters are equipped with technology that separates and places individual seeds at a consistent 

spacing, promoting uniform crop stands. 

 

1.14.3. Depth Control 

Adjusting planting depth based on soil conditions and crop requirements is vital for ensuring seed-to-soil 

contact and proper germination. 

 

1.14.4. Row Spacing 

Precision planting allows farmers to optimize row spacing, taking into account the crop type and equipment 

used, to maximize light interception and spacing efficiency. 

 

1.15. The Benefits of Precision Planting and Seed Technology 

Precision planting and seed technology offer several key advantages for farmers: 

 

1.15.1. Increased Yield 

By precisely placing seeds and selecting high-performance varieties, farmers can achieve higher yields and 

optimize crop production. 

 

1.15.2. Resource Efficiency 

Reduced seed wastage and improved plant stands result in more efficient use of resources such as seeds, water, 

and fertilizers. 

 

1.15.3. Pest and Disease Management 

Biotechnology traits in seeds can provide built-in protection against specific pests, reducing the need for 

chemical interventions. 

 

1.15.4. Consistency 

Precision planting techniques contribute to consistent crop growth, making it easier to manage and harvest the 

crop. 

 

1.16. The Future of Precision Planting and Seed Technology 

The future of precision planting and seed technology holds promise for even greater advancements. As 

technology continues to evolve, farmers can expect to see increased automation in planting processes, further 

improvements in seed traits, and enhanced connectivity between planting equipment and data management systems. 

These innovations will help farmers adapt to changing environmental conditions and continue to improve crop 

production. 

In summary, precision planting and seed technology are essential components of precision agronomy, enabling 

farmers to optimize crop yields and resource utilization. These practices, driven by technological advancements and 

genetic innovations, play a critical role in modern agriculture and hold the key to meeting the challenges of a 

growing global population. 

 

1.17. Monitoring and Managing Crop Health 

Monitoring and managing crop health are integral components of precision agronomy(Peerlinck et al., 2019). 

This critical aspect of modern farming involves the continuous assessment of crop conditions, early detection of 

issues, and the application of targeted interventions to ensure optimal crop growth and yield. 

 

1.18. Importance of Crop Health Monitoring 

Crop health monitoring is vital for several reasons: 
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1.18.1. Early Issue Detection 

Monitoring allows for the early identification of crop stress, diseases, nutrient deficiencies, and pest 

infestations, enabling proactive interventions before issues become severe. 

 

1.18.2. Resource Optimization 

By pinpointing specific areas of concern within a field, farmers can apply treatments precisely where needed, 

reducing the overall use of resources such as pesticides and fertilizers. 

 

1.18.3. Improved Yields 

Early intervention and targeted treatments contribute to higher crop yields by minimizing losses due to pests, 

diseases, and other stressors. 

 

1.18.4. Techniques for Crop Health Monitoring 

Several techniques and technologies are employed in monitoring crop health: 

 

1.18.5. Remote Sensing 

Remote sensing technologies, including satellites, drones, and sensors, provide real-time data on crop 

conditions. These tools can capture information on plant health, moisture levels, and nutrient content. 

 

1.18.6. Aerial Imagery 

Aerial imagery allows for the visualization of entire fields, making it easier to identify patterns and variations 

in crop health. 

 

1.18.7. Ground-Based Sensors 

Sensors placed within fields can measure soil moisture, temperature, and other factors that impact crop health. 

These sensors provide valuable data for decision-making. 

 

1.18.8. Leaf and Canopy Analysis 

Analyzing the structure and color of leaves and canopies can reveal information about nutrient status, water 

stress, and the presence of diseases. 

 

1.19. Data-Driven Decision-Making 

Precision agronomy relies on data-driven decision-making (Thilakarathna and Raizada, 2018). Farmers collect 

and analyze data from various sources to assess crop health and determine appropriate interventions. Data is used to 

make informed decisions regarding irrigation, fertilization, and pest control. 

 

1.20. Targeted Interventions 

Once issues are identified, precision agronomy enables farmers to apply targeted interventions. These 

interventions can include: 

 

1.20.1. Variable Rate Application 

Adjusting the rate of pesticide or fertilizer application based on specific field conditions and the severity of 

issues. 

 

1.20.2. Disease Management 

Implementing disease-resistant crop varieties or using appropriate fungicides to combat diseases. 

 

1.20.3. Pest Control 

Employing integrated pest management (IPM) strategies, which may include the use of beneficial insects, trap 

crops, and targeted pesticide application. 

 

1.21. The Future of Crop Health Monitoring and Management 

The future of crop health monitoring and management is closely tied to advancements in technology and data 

analytics. As technology continues to evolve, farmers can expect more sophisticated tools for early issue detection 

and more precise interventions. Artificial intelligence and machine learning will play an increasingly significant 

role in analyzing data and making recommendations for crop health management. 

In conclusion, monitoring and managing crop health are vital aspects of precision agronomy. By utilizing 

advanced technologies and data analysis, farmers can optimize crop conditions, reduce resource waste, and improve 
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overall crop yields. Precision agronomy allows for a proactive and targeted approach to crop health management, 

ensuring sustainable and efficient agriculture in the face of growing global food demand. 

 

1.22. Data-Driven Decision-Making in Precision Agronomy 

Data-driven decision-making is the backbone of precision agronomy, transforming traditional farming practices 

into highly efficient and targeted approaches(Whelan and McBratney, 2000). This methodology revolves around 

collecting, analyzing, and applying data to make informed decisions that optimize crop production and resource 

utilization. 

 

1.23. The Role of Data in Precision Agronomy 

Data is at the heart of precision agronomy, providing essential insights into various aspects of farming, including: 

 

1.23.1. Soil Conditions 

Data on soil composition, nutrient levels, pH, and moisture content guide decisions related to fertilization, 

irrigation, and crop selection. 

 

1.23.2. Crop Health 

Information on plant health, disease incidence, pest pressure, and moisture status is critical for determining the 

need for interventions. 

 

1.23.3. Weather Data 

Weather forecasts and historical weather data aid in planning planting and harvesting operations and 

responding to weather-related challenges. 

 

1.23.4. Yield Maps 

Yield data from previous seasons helps identify variations within fields and informs variable rate applications 

of resources. 

 

1.24. Data Collection Technologies 

Various technologies facilitate data collection in precision agronomy: 

 

1.24.1. Remote Sensing 

Satellites, drones, and ground-based sensors capture data on crop conditions, soil moisture, and other factors 

from a distance. 

 

1.24.2. IoT Sensors 

Internet of Things (IoT) sensors installed in fields provide real-time information on temperature, humidity, and 

other parameters. 

 

1.24.3. Geographic Information Systems (GIS) 

GIS technology helps create detailed maps that combine various data sources for a comprehensive view of field 

conditions. 

 

1.25. Data Analysis and Interpretation 

Data analysis involves processing and interpreting the information collected. This may include: 

 

1.25.1. Pattern Recognition 

Identifying patterns in data to reveal correlations between factors such as soil moisture and yield. 

 

1.25.2. Predictive Analytics 

Using historical data to make predictions about future conditions and crop performance. 

 

1.25.3. Recommendation Systems 

Developing algorithms that provide recommendations for actions based on data analysis, such as adjusting 

irrigation or nutrient application rates. 

 

1.26. Data-Driven Decision-Making Benefits 

Data-driven decision-making offers several advantages in precision agronomy: 
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1.26.1. Efficiency 

By optimizing resource use and crop management, data-driven decisions enhance farming efficiency and 

reduce waste. 

 

1.26.2. Precision 

Tailored interventions lead to more accurate and targeted applications of resources, resulting in higher yields. 

 

1.26.3. Sustainability 

Reducing the environmental impact of farming by minimizing unnecessary resource use contributes to 

sustainable agricultural practices. 

 

1.26.4. Risk Mitigation 

Data-driven decisions help farmers anticipate and respond to potential challenges, reducing risks associated 

with crop production. 

 

1.27. Challenges and the Future 

While data-driven decision-making in precision agronomy holds immense potential, challenges include data 

management, data security, and the need for user-friendly tools. The future of precision agronomy will likely 

involve further integration of artificial intelligence and machine learning, enhancing the speed and accuracy of data 

analysis and decision recommendations. With ongoing advancements in technology, precision agronomy will 

continue to empower farmers with the knowledge and tools needed to achieve optimal crop production and 

sustainable agriculture. 

 

1.28. Crop Yield Optimization Strategies 

Optimizing crop yield is a fundamental goal in agriculture, and precision agronomy offers a range of strategies 

to achieve this objective (Sharma et al., 2020). By employing data-driven techniques and advanced technologies, 

farmers can enhance their crop yield while minimizing resource wastage. 

 

1.29. Data-Driven Farming 

Data-driven farming is a cornerstone of crop yield optimization(Zaman, 2023). It involves collecting and 

analyzing data from various sources to make informed decisions. Key components of data-driven farming include: 

 

1.29.1. Soil Analysis 

Comprehensive soil analysis helps identify nutrient deficiencies, pH imbalances, and other factors affecting 

crop growth. 

 

1.29.2. Weather Data 

Accurate weather data assists in making decisions related to planting times, irrigation, and harvesting. 

 

1.29.3. Yield Mapping 

Historical yield data allows farmers to understand variations within fields, helping with resource allocation. 

 

1.29.4. Crop Health Monitoring 

Regular monitoring of crop health data reveals early signs of stress, diseases, or pest infestations. 

 

1.30. Variable Rate Application 

Variable rate application (VRA) is a strategy that tailors the application of inputs like fertilizers, pesticides, and 

water to match field-specific conditions(Maes and Steppe, 2019). VRA uses data from soil analysis, yield maps, and 

crop health monitoring to determine optimal input rates. By adjusting the application rates within a field, farmers 

can maximize resource efficiency and crop yield. 

 

1.31. Optimal Planting Practices 

Optimal planting practices are essential for achieving high crop yields. This includes: 

 

1.31.1. Planting Depth 

Adjusting planting depth according to soil conditions ensures proper seed-to-soil contact and optimal 

germination. 
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1.31.2. Spacing and Population 

Precision planting, which involves consistent seed spacing and population, contributes to uniform crop stands 

and enhanced yields. 

 

1.31.3. Crop Selection 

Data-driven decisions help farmers select the most suitable crop varieties based on soil and environmental 

conditions. 

 

1.32. Disease and Pest Management 

Effective disease and pest management strategies are vital for protecting crop yield (Mythili, 2021). Precision 

agronomy employs integrated pest management (IPM) practices, utilizing data on pest pressure, crop health, and 

environmental conditions to minimize the use of pesticides. Beneficial insects, resistant crop varieties, and targeted 

treatments are all part of the IPM approach. 

 

1.33. Irrigation Optimization 

Efficient irrigation is another key factor in crop yield optimization. By using data on soil moisture, weather 

forecasts, and plant needs, farmers can fine-tune irrigation practices. Drip irrigation and precision application 

techniques help reduce water wastage while maintaining crop health. 

 

1.34. Future Trends in Crop Yield Optimization 

The future of crop yield optimization in precision agronomy is likely to involve further advancements in 

technology, such as the integration of artificial intelligence (AI) and machine learning. AI can provide real-time 

analysis of data streams, offering insights and recommendations to farmers for timely decisions. Additionally, the 

adoption of sustainable and regenerative agriculture practices will play an increasingly significant role in optimizing 

crop yield while conserving natural resources. As the agricultural sector continues to evolve, precision agronomy 

will remain at the forefront, helping farmers meet the global demand for food production while promoting 

sustainability. 

 

1.35. Case Studies in Successful Precision Agronomy Implementation 

Examining case studies of successful precision agronomy implementation provides valuable insights into the 

practical application of precision techniques and the benefits they offer to farmers and the agricultural 

industry(Núñez-Cárdenas et al., 2022). Here, we explore a few illustrative examples. 

 

1.35.1. North Dakota: Precision Planting and Variable Rate Technology 

In North Dakota, a wheat farmer adopted precision planting and variable rate technology to optimize seed and 

fertilizer applications. By analyzing soil data, yield maps, and historical weather patterns, the farmer adjusted 

planting rates and fertilization strategies for different sections of the field. This data-driven approach resulted in 

increased yields, reduced input costs, and improved resource utilization, contributing to greater profitability. 

 

1.35.2. Iowa: Data-Driven Nutrient Management 

An Iowa corn farmer employed data-driven nutrient management to enhance crop health and productivity. Soil 

analysis and GPS-guided equipment allowed for precise placement of nutrients. Data on soil conditions and crop 

growth were continuously monitored and analyzed. This approach optimized the timing and rates of nutrient 

applications, leading to improved corn yields and more sustainable farming practices. 

 

1.35.3. Australia: Remote Sensing and Precision Irrigation 

In the arid regions of Australia, farmers have successfully implemented remote sensing and precision irrigation 

techniques. Drones equipped with multispectral cameras captured crop health data, while soil moisture sensors 

provided real-time information. This allowed for the precise adjustment of irrigation, ensuring that water was 

distributed where and when it was needed. As a result, crop yield increased, and water use efficiency improved, 

demonstrating the significant benefits of precision agronomy in water-scarce regions. 

 

1.35.4. Midwest United States: Disease Management 

A soybean farmer in the Midwest implemented precision agronomy for disease management (Zhang et al., 

2021). Regular crop health monitoring, including leaf and canopy analysis, revealed early signs of soybean rust 

infestation. In response, the farmer employed targeted fungicide applications using GPS-guided equipment, 

ensuring that only affected areas were treated. The result was a reduction in disease pressure, improved crop health, 

and increased soybean yields. 
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1.35.5. France: Sustainable Precision Agronomy 

In France, a vineyard adopted sustainable precision agronomy practices to maintain grape quality while 

reducing environmental impact(Karunathilake et al., 2023). Data from sensors and weather stations informed 

decisions about irrigation, pest control, and nutrient management. Precision viticulture led to improved grape 

quality, reduced pesticide use, and a eco-friendlier approach to winemaking. 
These case studies illustrate the diverse applications and benefits of precision agronomy in different 

agricultural settings. They highlight how data-driven decision-making, targeted interventions, and advanced 
technologies can lead to increased crop yield, resource efficiency, and sustainability in farming. As precision 
agronomy continues to evolve, more success stories will emerge, contributing to the transformation of agriculture 
worldwide. 
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