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Title of the topic: Precision Agriculture

Short Summary of Topic
Precision agriculture involves the new technologies borne of the information age with
a mature agricultural industry. It is an integrated crop management system that
attempts to match the kind and amount of inputs with the actual crop needs for small
areas within a farm field. This goal is not new, but new technologies now available
such as GPS, GIS, remote sensing, and sensor-based systems, to collect and analyse
data about soil, crops, weather, and other factors that influence crop growth and yield.
This data is then used to make more informed decisions about crop management,
resource allocation, and precision application of inputs.

Learning Objective
1. To define the role of remote sensing in precision agriculture
2. To demonstrate the knowledge gained on geographical information system

Learning Objective
1. Students will gain knowledge about Integrated Farming System and precision
farming with their issues and concerns for Indian agriculture
2. Students will get basic understanding about remote sensing, Variable rate
technology (VRT ), Precision irrigation and Crop monitoring and management
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Introduction

Precision Agriculture: Concepts and Techniques
Precision agriculture is a farming management approach that uses technology to improve
efficiency, reduce waste, and increase productivity. It involves the use of various
technologies, such as GPS, GIS, remote sensing, and sensor-based systems, to collect and
analyse data about soil, crops, weather, and other factors that influence crop growth and
yield. This data is then used to make more informed decisions about crop management,
resource allocation, and precision application of inputs.
Site-specific management: Precision agriculture involves the use of site-specific
management techniques, where the field is divided into smaller management zones based
on soil type, nutrient availability, topography, and other factors. This allows farmers to
apply inputs, such as fertilizers and pesticides, only where they are needed, reducing
waste and improving efficiency.
Yield monitoring: Yield monitoring involves the use of sensors and other technologies to
collect data on crop yield and quality. This data can be used to create yield maps, which
can help farmers identify areas of the field that are performing well and areas that need
improvement.
Variable rate application: Precision agriculture also involves the use of variable rate
application of inputs, where the application rates of fertilizers and pesticides are adjusted
based on the needs of different areas of the field. This allows farmers to optimize the use
of inputs and reduce waste.
Remote sensing: Remote sensing involves the use of satellite and aerial imagery to
collect data on crop growth, nutrient levels, and other factors that influence yield. This
data can be used to create maps of crop health and yield potential, which can help farmers
make more informed decisions about crop management.
GPS and GIS: GPS and GIS technologies are used in precision agriculture to collect and
analyze data on soil type, topography, and other factors that influence crop growth and
yield. This data can be used to create maps of management zones and guide the precision
application of inputs.
Automated systems: Precision agriculture also involves the use of automated systems,
such as robotic harvesters and autonomous tractors, to reduce labour costs and improve
efficiency.
Overall, precision agriculture is a promising approach to farming that can help farmers
improve efficiency, reduce waste, and increase productivity. By using technology to
collect and analyze data about soil, crops, and weather, farmers can make more informed
decisions about crop management, resource allocation, and precision application of inputs,
leading to more sustainable and profitable farming practices.

Techniques
Precision agriculture involves the use of various techniques and technologies to improve
crop management, reduce waste, and increase productivity. Here are some of the key
precision agriculture techniques:
GIS: GIS (Geographic Information System): is a software tool that enables farmers to
store, analyze, and display spatial data, such as field maps, soil samples, and weather data.
GIS can be used to identify patterns and relationships between different variables, such as
soil type and crop yield, enabling farmers to make data-driven decisions about input
application and other management practices.
GPS: GPS (Global Positioning System):is a satellite-based navigation system that
enables farmers to map and measure their fields with high precision. This data can be
used to create detailed field maps, which can help farmers to identify variations in soil
type, moisture content, and other factors that can affect crop growth and yield. GPS can
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also be used to guide precision equipment such as tractors, sprayers, and harvesters,
enabling farmers to apply inputs at precise locations in the field.
Soil mapping and analysis: Precision agriculture starts with accurate soil mapping and
analysis. This involves collecting data on soil properties such as texture, pH, nutrient
content, and water-holding capacity. The data can be collected using various technologies,
such as electromagnetic induction sensors, soil coring, or gamma-ray spectrometry. Once
the data is collected, it can be used to create soil maps and develop site-specific
management plans.
Variable rate technology (VRT): Variable rate technology involves the use of sensors
and software to vary the application of inputs such as fertilizers, pesticides, and seeds
based on the needs of different areas of the field. This helps to reduce waste and improve
yields by applying inputs only where they are needed. VRT can be used for both dryland
and irrigated farming systems.
Precision irrigation: Precision irrigation involves the use of sensors and software to
optimize irrigation scheduling and water application rates. This helps to reduce water
waste and increase yields by applying water only where and when it is needed. Precision
irrigation can be achieved using techniques such as drip irrigation, centre pivot irrigation,
or subsurface drip irrigation.
Crop monitoring and management: Crop monitoring and management involves the use
of sensors, drones, and satellite imagery to monitor crop health, growth, and yield. This
data can be used to make informed decisions about crop management, such as adjusting
nutrient application rates or applying pesticides only where needed. Crop monitoring can
also involve using GPS-enabled tractors or automated robots for planting, harvesting, and
other tasks.
Precision livestock farming: Precision agriculture can also be applied to livestock farming.
This involves the use of sensors and other technologies to monitor animal health, growth,
and behaviour. This data can be used to improve animal management and welfare,
optimize feeding and breeding programs, and reduce environmental impacts.
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