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1. INTRODUCTION 

Precision agriculture is an advanced technology in agriculture for enhancing crop production while minimizing 

environmental pollution. This technology recognizes the inherent spatial and temporal variability associated with most fields 

under crop production. The field variability is recognized, located, quantified, and recorded; it can then be managed by 

applying farm inputs in specific amounts and at specific locations on specific time. Precision farming is one of the modern 

eco-friendly technologies offers optimum yields and maximum profit and minimum stress on natural resources, thereby 

leading to total quality management under heterogeneous and complex farming systems (Van Schilfgaarde, 1999; 

Bongiovanni and Lowenberg-Deboer, 2004). This technology is based upon blending the best of farmers’ local and 

traditional field knowledge with advancement in technologies such as Geographic Information systems (GIS), Global 

Positioning Systems (GPS), Remote Sensing (RS) and the Information Technology (IT). The success of the precision farming 

system relies on the integration of these advanced technologies into a single system that can be operated at farm level with 

sustainable effort (Ryu et al., 2011). It differs from conventional farming in the field management strategies. This variability 

in management is the heart of precision farming and makes it unique. 

 

2. METHODOLOGIES USED IN PRECISION AGRICULTURE 

In precision farming, the farm field is broken into small "management units" having an area 50 cents or less based on soil 

parameters, yield rates, pest infestation, and other factors that affects crop production. Management decisions are taken on the 

basis of the requirements in each zone and precision farming tools are used to control farm inputs. In traditional farming 

methods the "whole field" approach is used; i.e., the entire agricultural field is treated as a homogeneous area. Decisions were 

taken on the basis of field averages and inputs were applied uniformly across the field. The advantage of precision farming is 

that it is possible to manage each zone with at most care and precision. Therefore, the maximum economic return can be 

achieved for each unit.  

Precision farming yields a threefold advantage. First, it provides useful information to farmers. They may influence their seed 

usage, irrigation, fertilizer and chemicals application and other farm inputs. Second, the economies of farmers are improved 

by the enhanced efficiency of farm inputs. Finally, by varying the amount of farm inputs (fertilizers, pesticides, and 

irrigation) as per the requirement for crop production, and applying those inputs exactly where they are needed, the 

environment is sustained and least polluted. Precision farming technologies are being researched and implemented in a 

multitude of cropping systems. This technology is successful in its role of enhancing crop production by minimizing 

environmental impact (Carpentier et al., 1998; Van-Schilfgaarde, 1999). Utilizing the advantages and benefits of GPS, 

precision agriculture recognizes and quantifies the inherent spatial variability in fields and manages this variability by 

applying inputs at specific amounts, when and where they are needed. 

Precision farming has a great potential for improving the agricultural productivity in the developing countries across the 

world. Imagine this situation where a farmer goes to his agricultural field with a GPS-guided tractor. GPS senses the accurate 

position of tractor in that particular field. It captures and sends signals to the computer fixed on to the tractor, which has a 

GIS, storing the soil nutrient requirement map in it. The GIS, in consultation with a Decision Support System (DSS) would 
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Abstract- Precision farming is generally defined as the information and technology based farm management system to identify, 

analyze and manage variability within fields for optimum profitability, sustainability and protection of the land resource. It is 

also called as precision agriculture, prescription farming, or site-specific management employs the idea of doing the right thing, 

at the right place, at the right time. The idea is to know the soil and crop characteristics unique to each part of the field, and to 

optimize the production inputs within small portions of the field. The concept behind precision agriculture is the production 

inputs (seed, fertilizer, chemicals, etc.) should be applied only as needed and where needed or the most economic production.  

Keywords: Precision agriculture, site specific farming, hi-tech agriculture 



 Precision Farming – Tomorrow’s Technology For Sustainable Agricultural Development 029 

decide what the exact requirement of fertilizers for that location is. It then commands a variable rate fertilizer applicator to 

apply the exact dosage at the exact location of farm, which is also attached with the tractor. Precision agriculture is the 

system of combination of various resource application and agronomic practices with soil attributes and crop requirements 

since they vary within the field and can be applied successfully if we can manage our small holdings as contiguous fields.  

Application of precision agriculture has mainly two spatial requirements: one is the concurrent knowledge of the farm 

equipment across the field and the value of one or more variables as a function of position within the field (King et al., 2006). 

These two requirements has concealed with two demands “where” and “what.” The spatial precision needed for “where” 

varies from a few meters to a few centimeters, and GPS can satisfy this demand. Secondly, “what,” is satisfied by remote 

sensing technique comes into the field. Precision farming needs information about mean characteristics of small, relatively 

homogeneous management zones. These mean characteristics may be obtained from detailed soil and water tests for nutrient 

availability, yield monitors for crop yield, soil samples for organic matter content, information in soil maps, or ground 

conductivity meters for soil moisture. Generally, the fields are manually sampled with regular grid and the analyzed results of 

the samples are interpolated using geo-statistical techniques. Geo-statistical modeling of soil, water and crop variability 

requires that large number of samples in close intervals is collected throughout the agricultural landscape. Such samplings are 

costly and time consuming.  Here come the advantages of remote sensing technology to obtain spatially and temporally 

variable information for precision farming. 

There are various elements of precision farming that play their own essential role in cropping systems. Yield monitoring is 

being used to measure the yield variability of crops such as corn, soybean, potato, tomato, onion, sugar beet, hay, orange, 

grape, sugarcane and has become the most widely used component of precision farming. Besides the yield variability, crop 

variety comparisons, yield damage reports, and field efficiency are being assessed with the use of yield monitoring systems. 

Likewise, technologies can be used effectively to minimize the rate of farm inputs such as seed, fertilizers, chemicals, and 

irrigation are being researched and are becoming available to a variety of cropping systems throughout the world. Varying the 

rate of fertilizers to correlate with the spatial variability of essential nutrients has become one of the most common practices 

of precision agriculture. Scientists and farmers equally have been monitoring placement and seeding rates. By conducting 

research in site-specific planting, input costs may be effectively decreased and yields and quality may be increased. 

Developing precise application maps is a crucial element of implementing precision farming technologies. Several 

approaches are undergoing evaluation to determine the most efficient and profitable method of determining crop input 

application. Grid soil sampling is now being compared to the various management zone approaches (Mcbratney et al., 2005). 

Although grid soil sampling has offered advantages in the past, it has proved to be time, labor, and cost intensive. Research in 

applying inputs to meet the production potential of individual management zones has indicated increase in input use 

efficiency, enhanced farm profitability, and reduced environmental impact. Most importantly, throughout all types of 

cropping systems, the producers need to recognize, research, and implement these precision technologies and management 

practices at on-farm production level. The future of farming needs profitability with minimal environmental impact (Watkins 

et al., 1998).  

 

3. PRECISION FARMING CAN BE ADOPTED BY: 

development and adoption of knowledge based technical management system with the main goal of optimizing profit. 

targeting of inputs as per locally determined needs through modern technologies. 

varying the rate of application of inputs such as fertilizers, tillage, seeds, weed and disease control, cultivation and irrigation. 

Components of precision agriculture: 

 

3.1. Spatial Prediction & Mapping  

Values for soil and crop attributes must be predicted for unsampled locations across a field. This enables detailed 

representation of the spatial variability within an entire field through the creation of a smoothed map.  

 

3.2. Soil & Crop Monitoring  

Soil and crop attributes must be monitored at a fine-scale. When observations are tagged with a GPS location, they provide 

data on the spatial variability of the attributes within a field.  

 

3.3. Decision Support  

Examination of the spatial variability determines whether unique treatment is warranted in areas of the field. Knowledge 

about the effects of field variability on crop growth, and the suitable agronomic responses, can be combined to formulate 

differential treatment strategies. e.g., Data mining tools, ANN etc. 

 

3.4. Differential Action  

To deal with spatial variability, operations such as fertilizer and pesticide application, tillage, sowing rate etc. can be varied in 

real-time across a field.  

Key aspects of precision farming: 

Taking care of each and every plant in the field throughout its crop cycle. 
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technology enabled, information based and decision focused. 

Information, technology and management are key elements of precision farming. 

Comparison with traditional agriculture: 

Differ from traditional agriculture by its level of management.  

Instead of managing the whole agricultural field as a single unit, management is customized for small areas within the fields 

(micro level management concept). 

Manages every field operation at each location in the field 

Precision farming in Indian context 

still in infancy stage  

some data generated  

instrumentation, particularly for application control available 

good network of remote sensing centres & soil survey units available 

it enabled technologies available. 

Constraints in promoting precision farming 

high investment 

inadequate infrastructure 

poor awareness level of farmers 

inadequate trained manpower. 

 

4. SUMMARY 

Precision farming is the micro-level management of inputs (including natural resources) and agricultural fields for improving 

crop performance and environment quality. Conservation of natural resources include soil and water forms a vital part of 

precision farming. The emerging trends in precision farming are indispensible for serving the dual purpose of enhancing 

productivity and reducing ecological degradation. The developed countries that are characterized by highly mechanized large 

farms had succeeded in precision farming in serving the above purposes with great economic returns. They are being driven 

by market forces and are a professionally managed enterprise. It is high time to evolve a typical Indian Precision Farming 

Model keeping in view of the fragmented land holdings and the diversity of crops.  Agriculture being a major polluter to 

environment, its ill effect can only be minimized by evolving such a model with ecological integrity. The role of agricultural 

cooperatives is more important in dissemination of precision farming technologies to small farmers. If precision farming is 

considered a series of discrete services, it is possible to fit these services within the structure of a progressive agricultural 

cooperative. Changes in agricultural policies are also necessary to promote the adoption of precision farming. 
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