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INTRODUCTION

Precision agriculture merges 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. Precision
agriculture often has been defined by the technologies that
enable it and is often referred to as GPS (Global Positioning
System) agriculture or variable-rate farming. Precision
farming distinguishes itself from traditional agriculture by its
level of management. Instead of managing whole fields as a
single unit, management is customized for small areas within
fields. This increased level of management emphasizes the
need for sound agronomic practices. Before considering the
jump to precision agriculture management, a good farm
management system must already be in place. Precision
agriculture is a systems approach to farming. To be viable,
both economic and environmental benefits must be
considered, as well as the practical questions of field-level
management and the needed alliances to provide the
infrastructure for technologies.

Need of precision farming
The global food system faces formidable challenges today

that will increase markedly over the next 40 years. Much can
be achieved immediately with current technologies and
knowledge, given sufficient will and investment.
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But coping with future challenges will require
more radical changes to the food system and
investment in research to provide new
solutions to novel problems. The decline in the
total productivity, diminishing and degrading
natural resources, stagnating farm incomes,
lack of ecoregional approach, declining and
fragmented land holdings, trade liberalization
on agriculture, limited employment
opportunities in non-farm sector, and global
climatic variation have become major
concerns in  agricultural  growth  and
development. Therefore, the use of newly
emerged technology adoption is seen as one
key to increase agriculture productivity in the
future. Farmers usually are aware that their
fields have variable yields across the lands
cap. These variations can be traced to
management practices, soil properties and/or
environmental characteristics. The level of
knowledge of field conditions is difficult to
maintain because of the large sizes and
changes due to annual shifts in leasing
arrangements in the farm area. So the entire
farm area has to be divided into small farm
units of 50 cents or less. Precision agriculture
offers the potential to automate and simplify
the collection and analysis of information.
Management

» Data acquisition and analysis

» Decision support system

> Increased attention to management

» Learning curve
Economics.

» Changes in costs

» Changes in revenues

» Cash flow

» Risk
Alliances.

» Accurate GPS availability

» Variable rate technology availability

» Site-specific managment  services

availability
» Financing

Environmental.
» Decrease input losses
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» Target nutrients to increase uptake
efficiency

Tools of precision agriculture.

In order to gather and use information
effectively, it is important for anyone
considering precision farming to be familiar
with the technological tools available. These
tools include hardware, software and
recommended practices.

Global positioning system (GPS).

GPS-based applications in precision
farming are being used for farm planning, field
mapping, soil sampling, tractor guidance, crop
scouting, variable rate applications, and yield
mapping. GPS allows farmers to work during
low visibility field conditions such as rain,
dust, fog, and darkness.

Yield monitoring and mapping.

Grain vyield monitors continuously
measure and record the flow of grain in the
clean-grain elevator of a combine. When
linked with a GPS receiver, yield monitors can
provide data necessary for yield maps. Yield
measurements are essential for making sound
management  decisions.  However, soil,
landscape and other environmental factors
should also be weighed when interpreting a
yield map. Used properly, yield information
provides important feedback in determining
the effects of managed inputs such as fertilizer,
lime, seed, pesticides and cultural practices
including tillage and irrigation.

Yield measurements from a single
year may be heavily influenced by weather.
Examining yield information records from
several years and including data from extreme
weather years helps in determining if the
observed vyield level is due to management or
is climate-induced.

Grid soil sampling and variable-rate
fertilizer (VRT) application.

Soil cores taken from random
locations in the sampling area are combined
and sent to a laboratory to be tested. Crop
advisors make fertilizer application
recommendations  from the soil  test
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information for the 20-acre area. Grid soil
sampling uses the same principles of soil
sampling but increases the intensity of
sampling.  Soil samples collected in a
systematic grid also have location information
that allows the data to be mapped. The goal of
grid soil sampling is a map of nutrient needs,
called an application map. Grid soil samples
are analyzed in the laboratory, and an
interpretation of crop nutrient needs is made
for each soil sample. Then the fertilizer
application map is plotted using the entire set
of soil samples. The application map is loaded
into a computer mounted on a variable-rate
fertilizer spreader. The computer uses the
application map and a GPS receiver to direct a
product-delivery controller that changes the
amount and/or kind of fertilizer product,
according to the application map.
Remote sensing

Remote sensing is collection of data
from a distance. Data sensors can simply be
hand-held devices, mounted on aircraft or
satellite-based. Remotely-sensed data provide
a tool for evaluating crop health. Plant stress
related to moisture, nutrients, compaction,
crop diseases and other plant health concerns
are often easily detected in overhead images.

Geographic information systems (GIS)
Geographic information systems (GIS)
are computer hardware and software that use
feature attributes and location data to produce
maps. An important function of an agricultural
GIS is to store layers of information, such as
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yields, soil survey maps, remotely sensed data,
crop scouting reports and soil nutrient levels.
Geographically referenced data can be
displayed in the GIS, adding a visual
perspective for interpretation.

Advantages

v" Provide better information for
management decisions.

v Save time and costs: reduce
fertilizer and chemical application
costs, reduce pollution through
less use of chemicals.

v' Provide better farm records
essential for sale and succession.

Disadvantages
» Data Management In Agriculture.
» A Lack Of Scalability.
» Meeting The Challenges Of Vertical
Farming.

CONCLUSION

Precision agriculture gives farmers the ability
to more effectively use crop inputs including
fertilizers, pesticides, tillage and irrigation
water. More effective use of inputs means
greater crop yield and(or) quality, without
polluting the environment. It is clear that many
farmers are at a sufficient level of management
that they can benefit from precision
management.Ultimately, the success of
precision agriculture depends largely on how
well and how quickly the knowledge needed to
guide the new technologies can be found.



