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Abstract – Information Technology (IT) has a vital role to 

play in indian agriculture. IT can be defined as the use of 

information to enable or improve products or processes. This 

paper reviews various applications of IT in agriculture and 

suggests future prospects. Precision agriculture gives farmers 

the ability to use crop inputs more effectively including 

fertilizers, pesticides and irrigation water. More effective use 

of inputs means greater crop yield and better quality, without 

polluting the environment. Precision Farming is defined as 

information and technology based farm management system 

to identify, analyze and manage variability within fields. In 

this mode of farming, new information technologies can be 

used to make better decisions about many aspects of crop 

production. An important technology used in precision 

agriculture is GPS (Global Positioning System). Support 

Systems & Information Systems can be developed to explore 

efficient cropping patterns to increase production per land 

unit and decrease the amount of waste, e.g. by not applying 

more nutrients than required by the crops. Climatic and 

flood forecast applications can be designed to deal with 

disasters in agriculture. Skilful and timely weather forecast 

information can be incorporated for accessing disaster risks 

and preparing a risk management plan. India’s food 

production and productivity may be increased by an effective 

use of Information and Communication Technology. 

Different mobile-based projects have been initiated which 

will provide information and knowledge services to the 

farmers round the clock. Many organizations have been 

providing IT based services to farmers and Cooperative 

Societies to utilize satellite based Remote Sensing data and 

Geographical Information Systems (GIS) to improve the 

quality of soil and hence yield of crops. e-Learning becomes 

necessity of agricultural extension to train the human 

resources that are working in extension centers throughout 

the country and have direct interaction with farmers. Online 

discussions may be encouraged to sort out issues over the 

Internet using chat facilities. Critical decisions involving 

policy issues can be taken instantaneously by using facilities 

like video conferencing. 
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I. INTRODUCTION 
 

This paper makes an effort to provide an overview of 

the prospects from IT in Indian agriculture. IT has a vital 

role to play in agriculture. Information of the required 

quality always has the potential of improving efficiency in 

all spheres of agriculture. The use of IT can bring 

significant and useful changes in agricultural practices. 

Need of the hour is to convert agriculture into agri-

businesses, which are economically viable and sustainable 

in future. In this regard, Information Technology offers 

new hopes. Induction of IT as a strategic tool for 

agricultural development and welfare of rural India 

requires that the necessary IT infrastructure is in place. 

The rapid changes and availability of various IT 

components at reasonable prices makes it feasible to 

penetrate IT into rural India. 

 
Fig.1. Farmer – The Ultimate User 

 

Information Technology is rapidly becoming more and 

more visible in society and agriculture. IT refers to how 

we use information, how we compute information, and 

how we communicate information to people. To 

participate and make informed decisions in the agricultural 

industry, a person must have ability to gather, process and 

manipulate data, i.e., a process of converting data (raw 

data) to information (processed data). IT can benefit 

agriculture broadly in two ways, as a tool for direct 

contribution to agricultural productivity and as an indirect 

tool for empowering farmers to take informed and quality 

decisions, which will have positive impact on agricultural 

activities. Precision Agriculture extensively uses IT to 

make direct contribution to agricultural productivity. The 

techniques of remote sensing using satellite technologies, 

geographical information systems, agronomy and soil 

sciences are used to increase the agricultural output. The 

indirect benefits of IT in empowering Indian farmer are 

not less significant. The Indian farmer urgently requires 

timely and reliable sources of information for taking 

decisions. At present, the farmer depends on decisions 

from conventional sources, which are slow and unreliable. 

The changing environment faced by Indian farmers makes 

information not merely useful, but necessary to remain 

competitive. Some of the applications of IT in agriculture 

are discussed in next section.  

 

II. APPLICATIONS 
 

2.1 Precision Agriculture 
Precision Agriculture provides a new solution using 

systems approach for today's agricultural issues such as 



 

 

 

Copyright © 2014 IJISM, All right reserved 

69 

International Journal of Innovation in Science and Mathematics 

Volume 2, Issue 1, ISSN (Online): 2347–9051 

 

the need to balance productivity with environmental 

concerns. It is based on advanced information technology. 

It includes describing and modeling variation in soils and 

plant species, and integrating agricultural practices to meet 

site-specific requirements. It aims at increased economic 

returns, as well as at reducing the energy input and the 

environmental impact of agriculture. Precision Agriculture 

gives farmers the ability to use crop inputs more 

effectively including fertilizers, pesticides, tillage and 

irrigation water. More effective use of inputs means 

greater crop yield and/or quality, without polluting the 

environment. Precision Farming is defined as an 

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. In this mode of farming, 

new information technologies can be used to make better 

decisions about many aspects of crop production. The goal 

is not to obtain the same yield everywhere, but rather to 

manage and distribute inputs on a site-specific basis to 

maximize long term cost/benefit. Applying the same 

inputs across the entire field may no longer be the best 

choice. An important technology used in precision 

agriculture is Global Positioning System (GPS). Many 

organizations in India have taken up projects to utilize 

satellite-based remote sensing data and Geographical 

Information Systems (GIS). Attention may be drawn to the 

fact that the developed countries have been utilizing 

precision farming with the help of IT tools for a long time. 

While this will take a long time for our country due to 

small holdings, it is to be noted that GIS has an invaluable 

role to play even in the existing conditions. Remote 

Sensing and GIS information can provide warnings on 

evolving crop stresses, crop vigour, etc.  

 
Fig.2. Precision Farming Cycle 

 

2.2 Support Systems & Information Systems 
The Indian farming community is facing a multitude of 

problems to maximize crop productivity. In spite of 

successful research on new agricultural practices 

concerning crop cultivation, majority of the farmers are 

not getting upper-bound yield due to several reasons. One 

of them is that expert/scientific advice regarding crop 

cultivation is not reaching the farming community in a 

timely manner. It is true that India possesses valuable 

agricultural knowledge and expertise. However, a wide 

information gap exists between research and practice. 

Indian farmers need timely expert advice to make them 

more productive and competitive. This can be attained by 

means of IT based Support Systems & Information 

Systems. 

Decision Support Systems can be developed to explore 

the most efficient cropping patterns, which properly take 

into account the complexity, and dynamics of the systems 

environment, which comprise subject matter, as well as 

economic components. These knowledge-based models 

would help to increase production per land unit and 

decrease the amount of waste, e.g. by not applying more 

nutrients than needed by the crops. Challenges as well as 

opportunities lie before us in the area of model based 

decision support. An example is determining the optimal 

nutrient supply for a crop. In order to secure the maximal 

efficiency, the decision maker would obviously take care 

of the nutrient supply level x1. If he supplies less than x1, 

the maximal yield would not be attained, thus wasting 

yield potential. If he supplies more than x1, nutrients 

would be wasted, since the yield level is limited by the 

plant usable water. With such models, we will eventually 

be able to support decisions which yield results being 

technically and economically more efficient than they are 

usually now. 

 Fig.3(a): Decision Support Systems 

 

An effort was made in 2005 by Reddy, et al. [11] to 

present a solution to bridge the information gap by 

exploiting advances in information technology. They 

proposed the framework for a cost-effective Agricultural 

Information Dissemination System (AgrIDS), to 

disseminate expert agricultural knowledge to the farming 

community in order to improve crop productivity. AgrIDS 

is a scalable system which can be incrementally developed 

and extended to cover all the farmers (crops) of India in a 

cost-effective manner. It enables the farmer to cultivate a 

crop with expertise, as that of an agricultural expert, by 

disseminating both crop and location-specific expert 

advice in a personalized and timely manner. With AgrIDS, 

the lag period between research efforts and practice can be 
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reduced significantly. The system aims to provide expert 

advice, which is crucial to the Indian farmer to harvest 

different kinds of crop varieties, based on the demand in 

the world market. 

 
Fig.3(b): Agricultural Information Dissemination System 

 

2.3 Weather Forecasting 
Weather Forecast describes the anticipated 

meteorological conditions for a specified place and period 

of time. Climate and Flood Forecast applications can be 

designed for disaster preparedness in agriculture. Skilful 

and timely weather forecast information can be 

incorporated for accessing disaster risks and preparing a 

risk management plan for risk reduction in the agriculture 

sector. Weather plays an important role in agricultural 

production. It has a profound influence on the growth, 

development and yields of a crop, incidence of pests and 

diseases, water needs and fertilizer requirements. Weather 

aberrations may cause physical damage to crops and soil 

erosion. The quality of crop produce during movement 

from field to storage and transport to market depends on 

weather. Bad weather may affect the quality of produce 

during transport and viability and vigor of seeds and 

planting material during storage. Thus, there is no aspect 

of crop culture that is devoid of the impact of weather. 

 
Fig.4(a): Weather Forecasting 

Occurrences of erratic weather are beyond human 

control. However, it is possible to adapt to or mitigate the 

effects of adverse weather if a forecast of the expected 

weather can be had in time. With the rapid advances in 

Information Technology and its spread to rural areas, the 

demand for provision of timely and accurate weather 

forecasts for farmers is on the increase. Mobile based 

communication system can also be used to get services 

and information in non-interactive mode. This mode is 

generally used for receiving the weather forecast or 

warning of weather hazards such as frost, flash flood, and 

forest fire. Certain applications have been developed by 

companies like New Holland to provide timely weather 

forecast information to farmers. Such systems provide 

professional forecasts dedicated to agriculture and 

important data such as evapotranspiration, degree days and 

almanac to compare current conditions with average of the 

same period. 

 
Fig.4(b): iPhone Screenshots of Weather Forecast 

Application by New Holland 

 

2.4 Information and Communication Technology 
India’s food production and productivity may be 

increased by an effective use of Information and 

Communication Technology for agricultural purposes. 

Information & Communication Technology can be used in 

breaking the distance barrier by providing online access to 

information. The developed nations are using laser 

technology instead of tractors to plough lands. This helps 

in optimising the use of various inputs such as water, 

seeds, fertilisers, etc. Internet is a standing topic in 

newspapers and on television, and the number of users 

doubles every year. People who use information 

technology creatively are pioneering careers in agriculture 

today. Jobs in today's agricultural workforce require 

greater use of technological skills than ever before. 

Internet and mobile networks have potential to provide 

agro-information services that are affordable, relevant, 

searchable and up-to-date. Farmers can benefit from 

various value added applications and services such as 

short message service (SMS) and multi-media service 

(MMS). Different projects have been initiated which will 

provide information and knowledge services to the farmers 

to enhance crop yields and improve productivity over a 

wide range of crops by taking effective decisions at right 

time.  
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Fig.5 (a): Internet Technology 

 

Many organizations are initiating IT based services for 

farmers and cooperative societies. The effectiveness of 

monitoring and control functions can be further improved 

by use of electronic interactions between marketing 

executives. An economical solution would be to encourage 

online discussion to sort out issues over the Internet using 

chat facilities. It is possible to hold crucial meetings of key 

executives using video conferencing facilities so that 

critical decisions involving policy issues are taken 

instantaneously. Videoconference may prove to be cost 

effective when compared with the cost of holding an 

actual meeting involving several key officials. It saves 

time and facilitates timely decisions. Furthermore, remote 

diagnosis of plant and crop diseases by experts is possible 

based on a picture of plant or crop sent via electronic 

communications. User-friendly systems, particularly with 

content in local languages, can generate interest in the 

farmers and others working at the grassroots. It is possible 

to create dedicated networks or harness the power of 

Internet to make these services available to all parts of the 

country. 

 
Fig.5(b): Mobile Technology 

 

2.5 e-Learning 
And last but not the least, e-Learning is necessary in 

agricultural extension for training human resources that 

are working in extension centers throughout the country 

and have direct interaction with farmers. This is required 

because we know that traditional education is no longer 

effective. Various multimedia tools can be applied for 

making the learning process effective. 

 
Fig.6. e-Learning 

  

III. FUTURE PROSPECTS 
 

Information technology is anticipated to become more 

important in agriculture in near future due to a need for a 

higher precision in the use of chemicals and in the care of 

farm animals, and due to demands for food 

documentation. The restrictions and demands will be 

enforced by governments and by the food industry. 

Farmers will want IT applications that support the 

operational aspects of farming, i.e. real-time decision 

support on high-bandwidth wireless Internet connections. 

E-mail and chat applications enriched by photos, videos 

and sound will become important elements in a revived 

agricultural extension service in a future Network 

Agriculture. Our country has the advantage of having a 

large number of specialized institutions in place catering 

to various aspects of Indian agriculture. These institutions 

can play a crucial role in designing the necessary 

applications & databases and services. For quick results, it 

may be useful to get the applications outsourced to 

software companies in India. This will facilitate quick 

deployment of applications and provide boost to the 

software industry in India. In order to avoid duplication of 

efforts, it may be useful to consider promoting a 

coordinating agency, which will have an advisory role to 

play in evolving standard interface for users, broad design 

and monitoring of the progress.  

While developing these systems, one major thing to be 

taken into consideration is that major audience that is 

targeted is not comfortable with computers. This places 

premium on user friendliness and it may be useful to 

consider touch screen technologies to improve user 

comfort levels. It is often observed that touch screen 

kiosks provide a means for quick learning and higher 

participation. It is also necessary to provide as much 

content as possible in local languages. www technology is 

expanding rapidly and touches almost all areas of human 

activity. It is therefore essential that farmers can 

participate in the creation of web sites for their farms. 

Agricultural universities must prepare not only students to 

use new IT, but must also help farmers in better use of the 

web by different means, e.g., extension services, and 

creating new specific websites. And last but not the least, 

the challenge of information dissemination can be met by 

taking help of Krishi Vigyan Kendras, NGOs and 

cooperative societies. 
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IV. CONCLUSIONS 
 

IT offers many opportunities for addressing challenges 

to increase agricultural output and hence can play a central 

role to meet the needs of a hungry part of the India. In the 

twenty-first century, Indian sub-continent is facing the two 

major problems that are to solve the food supply problem 

and the preservation of environment and natural resources. 

It is believed that Information Technology can surely 

contribute to solve these difficult problems. The 

importance of potential expandability and usability of 

Information Technology in Agriculture are increasingly 

appreciated and highly evaluated among the agricultural 

scientists. In recent years, the relationship between 

Information Technology and Productivity has become a 

source of debate. In the 1980s and early 1990s, research 

on IT productivity generally did not identify significant 

productivity improvements. More recently, as new data are 

identified and more sophisticated methodologies are 

applied, several researchers have found evidence that IT is 

associated not only with improvement in productivity, but 

also in intermediate measures, consumer surplus, and 

economic growth. Information Technology in Agriculture 

is in growing stage in Indian context. IT will be one of the 

most important areas in the near future for agricultural 

development. Further advances in Information Technology 

will try to understand and solve the technology related 

problems of farmers and will take agriculture to new 

heights. Information technology will be increasingly 

important for improving agricultural business productivity 

and cost efficiency and for providing safe food for a 

growing and demanding Indian population. 
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