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ABSTRACT

Precision agriculture is an ultra modern technology, which ensure optimum profit margin to
farmers, maintaining soil fertility causing least environmental pollution. It can be defined as the
application of right amount of crop input at right time and right place of requirement using precise
technology. The components of precision includes Geographic information system (GIS), Remote
Sensing (RS), Global position system (GPS), SSToolbox, yield monitor etc. The application of
Variable rate Technology (VRT) can be carried out through Sensor-based VRT and Map-based
VRT. The technology can be applied for farm lands in developing countries and developed
countries. For adoption of precision agriculture technology, more field level trials and pilot
projects should be demonstrated in developing countries.
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INTRODUCTION

The history of precision agriculture can be extended to the early days when people start
cultivating the field for growing of crops. The concept of precision agriculture was first used
in USA in early 1970s. But it was not successful at that time due to lack of the precise
equipment. It is possible to fly over an area and precisely map its plant quality and soil
makeup, including mineral variation and organic carbon content, approximately in 6-foot
increments (Rickman, 2000). Precision Agriculture is the application of technologies and
principles to manage spatial and temporal variability associated with all aspects of
agricultural production for improving production and environmental quality. The success in
precision agriculture depends on the accurate assessment of the variability, its management
and evaluation in space-time continuum in crop production.

It is possible to point out the areas that will always have low yield. If the maximum capability
of an area is 50 bushels an acre, there is no need to fertilize for 120 bushels. It does no good
(Mask, 2000). Precision agriculture can be defined, as an integrated crop management system
that attempts to match the kind and amount of inputs with the actual crop needs for small
areas within the field. Colvin and Kerkman (1997) defined the precision agriculture as
“Precision agriculture is doing the right thing, at the right place and at the right time”. It
describes clearly the goal of precision agriculture technique.

The PA goal can be achieved by:
• Knowing the right thing to do those may involve all kinds of high tech equipments and
fancy statistics or other analysis.
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• Doing the right thing however starts with good managers and good operators doing a good
job of using common tools such as planters, fertilizer applicators, harvesters and whatever
else might be needed.
Tools and components of precision agriculture
The different tools of precision agriculture are as follows (Fig.1):

• Global Positioning System (GPS) receiver
• Yield monitoring and mapping
• Grid soil sampling and VRT application
• Remote sensing
• Crop scouting
• Geographic information system
• Information management

Fig. 1: Components of precision agriculture (Srivastava, 2001)
Precision agriculture technology
Precision agriculture technology is a systems approach to the agriculture. Here the
information about the field is collected through the available methods and the data are
analyzed to create the sites with variable rate input approach. Management zones are selected
for subsequent site-specific management. The management zones are defined as the sub-
regions of a large field that expresses a functionally homogenous combination of yield-
limiting factors for which a single rate of a specific crop input is appropriate (Franzen and
Kitchen, 2000). After the management zones are selected the variable rate of input (like
Fertilizer, pesticide, seed etc) are applied in the specified areas (Doerge, 2000).  The variable
rate technology (VRT) application can be broadly divided into two groups: Map-based VRT
Sensor-based VRT and.
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Map-based VRT:The map-based method uses maps of previously measured items and can be
implemented using a number of different strategies. Some strategies are based on single
information source while others involve a combination of sources.

Sensor-based VRA:It requires no map or positioning system. Sensors on the applicator
measure soil properties or crop characteristics “on the go.” Based on this continuous stream
of information, a control system calculates the input needs of the soil or plants and transfers
the information to a controller, which delivers the input to the location measured by the
sensor (Grisso, 2011).

Precision agriculture applications
Taylor and Staggenborg (2005) used GIS system to determine the potential of variable rate
seeding of corn in Eastern Kansas. He developed the yield, elevation and seed rate layers.
The soil electric conductivity was measured. Variable rate seeding (VRS) maps were
generated based on soil electric conductivity and evaluated on GIS application.
Agribotix, a Boulder, CO-based AG drone service startup, has used NDVI maps to direct in-
season fertilizer applications on corn and other crops. By using drone-generated, variable-rate
application (VRA) maps to determine the strength of nutrient uptake within a single field, the
farmer can apply 60 pounds of fertilizer to the struggling areas, 50 pounds to the medium
areas, and 40 pounds to the healthy areas, decreasing fertilizer costs and boosting yields
(Grassi, 2014).
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