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ABSTRACT

Agricultural Informatics is a field of practice and education. This is also known as Agricultural Information
Technologies and Agricultural Information Science. Applications of IT and Computing in Agriculture and
other allied domains dedicated in incorporating better and healthy Agricultural practice supported by various
technologies. Agricultural activities is effectively started in worldwide operation of Agricultural Systems
for effective and progressive situation. Though there are critical issues and challenges in Agricultural
Informatics which include social, technological, finance and economical concern. Agricultural Information
Networks is an advanced gift of Agricultural Informatics dedicated in information storage and sharing of
information dedicated to the agricultural development. Many countries have their Agricultural Information
Networks and Centres and there are international Information Networks too. This chapter described about
the impact, role and significance of Agricultural Informatics and highlights the values in developing agro
segments which include pre and post agricultural systems.

Keywords: Agro Informatics, Digital Agriculture, Development Studies, Smart Agriculture, Sustainability,
Information Networks

Agricultural Information Networks is dedicated in agricultural development using proper techniques
and technologies. Agricultural in modern days supported by various techniques and technologies and
among these Agricultural Networks are worthy as it is dedicated in information and documentation
related progress??H3H4,  Agricultural Informatics’ in certain cases also known as ‘Agricultural Information
Technology’. ICT Applications in Agriculture is highly required in agro-product development including
pre and post production. Various tools, technologies and systems are highly useful in Agricultural Systems
management and some of the emerging?#281291
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O Software Development, Systems and Technologies

O Network Systems, Management and Technologies

O Database Systems, Management and Technologies

0 Web Systems, Management and Technologies

O Multimedia Systems, Management and Technologies and so on.

Internationally many developed nations are focused on Agricultural Information Networks for better
survive of the human being®*"M!%, Ministries including institutions, associations and firms are engaged
in use of Agricultural Informatics practice even there are several issues and concerns. Implementation of
the Agricultural Information Networks is responsible in advancing sustainable agro system. Here Fig. 1
is showing several nomenclature related to the Agro Informatics; whereas supported fields are depicted
in Fig. 2 BOM32133],
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Fig. 1: Allied areas Agricultural Informatics for the creation of smarter agricultural systems

OBJECTIVE

The present work titled ‘Agricultural Information Networks and Systems: Necessity, Components—
A Scientific Review’ is a theoretical and conceptual work which is dedicated with following aim and
objectives—

O To know about the basic of Agricultural Informatics with basic features as well as attributes.
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O To know about the functions and emergence of Agricultural Information Networks dedicated in
smart agricultural systems development.

O To gather about the components of Agricultural Information Networks specially for the proper
and sustainable impact in Agricultural Sector.

O To know about the impact and role of Agricultural Information Networks in advancing modern
digital societies which is supported by various technologies.

METHODOLOGY ADOPTED

As far as the work ‘Agricultural Information Networks and Systems: Necessity, Components— A Scientific
Review’is concerned, this is theoretical in nature and depends on existing sources of knowledge. Various
books, journals, periodicals, and magazines related to Agricultural Information Networks, Agricultural,
Agricultural Information Management are studied, analyzed and reported in this work.

EXISTING WORKS

There are various works related to the Agricultural Information Networks among the notable works, few
important are stated as follows —

Chisita, C.T. (2010)® in this paper the author examines the provision of agricultural information in
Zimbabwe to small scale farmers. It looks into the best ways to reach small-scale farmers in Harare,
Zimbabwe, with agricultural information. This study explained the effect of ICT (Information and
Communication Technology) on the spread of agricultural information among small scale farmers in
Zimbabwe. Described how much information supply is used to encourage small-scale farmers to get
agricultural information. Draws attention to the problems of farmers have in obtaining agricultural
information. It also stated the latest ICT driven projects aimed at facilitating access to agricultural
information to farmers. In this study, in order to provide agricultural knowledge for maintaining agriculture,
the responsibilities of libraries, schools, and agricultural research extension services are discussed. The
limitations of the use of alternative media to transmit agricultural information to small-scale farmers
are discussed, along with the use of radio, television, and podcasts to spread agricultural information.

Duhan, A. and Singh, S. (2017)!'" in their work tried to determine which sources farmers used to obtain
vital information regarding weather forecasts and agricultural related operations. This study also identifies
a number of socioeconomic factors, including age, education, and farm size, that influence farmers’
decisions on how to evaluate information sources. According to authors, the most widely used source
of up-to-date information relating agricultural activity is newspaper. And other sources of information
regarding agriculture are state agriculture department, television, agricultural universities, and radio.
Various kinds of information are provided to the farmers from time to time by agriculture development
officer, horticulture development officer and other agriculture officers from various agriculture offices.
Dealers in agricultural inputs were in regular contact with the farmers. Additionally, they provided
farmers with timely information on new types of seed, pesticides, etc. Maximum farmers got up-to-date
information from the input dealers followed by private organizations and fellow farmers. A very few
farmers got latest information from internet. It demonstrates how farmers were still isolated from the
quickly advancing technology of this modern age. Farmers may carry out appropriate farming activities
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at the appropriate times and in right ways with the use of weather forecasting information. This study
shows that maximum number of farmers got up-to-date weather information from newspaper followed
by television, radio and SMS services on the mobile. Farmers considered that newspaper was the most
reliable and authentic source of information.

Khan, G.A. et al. (2010)!"*! have mentioned that as a source of agricultural information for the farmers,
Television is regarded to be one of the effective media. In context of agricultural, many TV channels
are telecasting information and report on agriculture. Developing an understanding of the accessibility
of agricultural information via electronic media appears to be the first step in utilizing electronic media
for agricultural activities. Ensuring farmers are aware of the availability of agricultural information
through various electronic media is crucial because it puts them in a better position to use and absorb the
knowledge. In this study the authors stated that the awareness in respect of agricultural broadcasts and
contacts was very weak. Moreover, there was little to usage of electronic media to obtain agricultural
information. However, all things considered, it can be said that electronic media do not play a vital role
in the farming community’s ability to receive agricultural information.

Mtega, W.P. and Msungu, A.C. (2013)*) in this study the authors evaluated the ways in which ICTs can
improve the availability of agricultural information necessary to support agribusiness and agricultural
output in Tanzania. This study perticularly identified the function of particular ICTs in agribusiness
and agricultural production and evaluated the efficiency of frequently used ICTs in the production and
dissemination of agricultural knowledge and information services. The factors that restrict ICTs’ power
to support Tanzanian agribusiness and agricultural productivity were also assessed. The findings show
that if utilized with ability, mobile phones, radio, computers, television, and the internet have the ability
to completely change the industry. According to the authors, farmers preferred radio and mobile phones
for communication, whereas researchers and extension workers preferred computers and the internet.
Additionally, it was reported that different ICT applications, like calls, short message services, and sim-
banking, are often used. They also stated that from these findings, it is advised that internet and mobile
service providers expand their infrastructure and minimize the tariffs related with using their services
in order to attract more customers. This may facilitate more information sharing among agricultural
stakeholders, leading to enhance in agribusiness and agricultural output. The foundation of Tanzania’s
economy is agriculture. It employs over 70% of the country’s workforce. It creates over 45% of the
country’s GDP. It provides roughly 66% of its foreign exchange, and supplies raw materials for regional
industries.

Nakasone, E. et al. (2014)1* in their work stated that mobile phones in rural areas has brought vital
changes in the agricultural field. They mentioned that generally access to mobile phones has developed
agricultural market performance at the macro level but affects at the micro level are mixed. Mobile phones
may have a great impact on agricultural markets. Mobile phones can provide more effective communication
between different market agents, improving information flows and perhaps boosting effectiveness. These
findings may be particularly important for developing country rural areas, where a lack of infrastructure
often leads to a less integrated market. Nevertheless, very few studies examine the mobile phone usage
patterns of farmers and dealers for agricultural marketing purposes. A survey shows that farmers use
mobile phone for marketing transactions in main commercial potato and rice producing areas.

Paul , PK. et al. (2014)8" in their work stated that ISN (Information Systems and Networks) is a type of
consortium which is dedicated to information activities. It includes activities like information collection,
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selection, organization and dissemination. For Information Transfer Cycle chain, Information Systems
and Networks are regarded as vital pillar. It may be set up on a particular subject or discipline. In this
paper the authors stated related to information systems, its role, values and characteristics. They have
also discussed about AGRIS. Its characteristics, functions, and morals in the modern agricultural and
environmental world. The authors have also mentioned various types of ISN. In the field of Agriculture
and Environment and Animal Husbandry, AGRIS is a vital name. In the field of Agricultural Science and
Technology, it is the public domain database with around 2.6 Million structured bibliographic records.
Nearly 150 information networks are devoted to Agriculture, Horticulture, Fisheries, Environmental data,
Information, full text data, and book collections. AGRIS is connected to National Information Networks
of related fields situated in 65 Countries. Through the FAO Website (http://www.afris.fao.org), AGRIS is
available online. Nowadays AGRIS has a crucial role as an International indexing and Digital Repositories
with the bibliographic and full text database. The authors have stated some challenges of AGRIS also.

Voutos, Y. et al. (2019)*1in their work the authors stated that the phrase intelligent agriculture, sometimes
known as smart farming, often refers to the incorporation of IT (Information Technology) and computer
science with the conventional understanding of farming. More precisely, the affordability of relatively
sophisticated sensors and small-scale devices—which are now even linked to the Internet of Things
(IoT)—made it possible for them to be incorporated into and utilized within agricultural production
systems. It is anticipated that new and developing models and technology, such as the use of inexpensive
network storage, will further this advancement. The basic objectives of this paper are as (i) about intelligent
agriculture methods, to identify, group, and acknowledge the current state-of-the-art research knowledge,
(i1) according to meaningful data sources, categorize them, and (iii) from the perspective of the main trends
in the field, to describe current efficient data processing and utilization aspects. The authors identified the
active utilization of Machine Learning procedures for a multitude of agricultural tasks.

Zhang, Y. et al. (2016)™! in their work mentioned that more than the last three decades, by the useful
deployment of ICTs (Information and Communication Technologies), agriculture sector of China has been
converted from the conventional to modern practice. In this conversion process, Information processing
and dissemination have played a vital role. The objectives of this paper to review and recognize the ICT
based information dissemination models in China. And to improve productivity and economic, social
and environmental sustainability share the knowledge and experience in applying emerging ICTs in
disseminating agriculture information to farmers and farm communities. The improvement stages of
China’s agricultural information dissemination systems and many methods for the creation and operation
of agricultural information services are reviewed and analyzed in this study. There is a discussion
and identification of seven ICT-based information distribution models. In this study success cases are
presented. Researchers and practitioners might utilize the findings as a helpful guide for creating ICT-based
information dissemination systems in the future. In this paper, the authors aims to help other developing
countries in gaining insights from China’s experience and best practices when using emerging ICTs for
agriculture information transmission and knowledge transfer.

DATA & INFORMATION SEGMENTS IN AGRICULTURAL INFORMATION
SYSTEMS

An Agricultural Information System encompasses several key components that work together to manage
agricultural data effectively:
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Data collection: This entails compiling information from a range of sources, including surveys, weather
stations, satellites, drones, and sensors. Real-time data collection on soil conditions, weather patterns,
crop health, and insect infestations is greatly aided by technologies such as the Internet of Things (IoT)
and Geographic Information Systems*4H46],

Data Processing and Analysis: In order to derive valuable insights from data, it must first be acquired
and then processed and evaluated. Pattern recognition, outcome prediction, and suggestion generation
are achieved by the application of artificial intelligence (AI), machine learning, and advanced analytics
algorithms!MPM, This aids in increasing crop yields, minimizing environmental effects, and optimizing
resource utilization.

Data Storage: Efficient storage solutions are essential for managing the vast amounts of data generated.
Cloud computing offers scalable and secure storage options, enabling easy access and sharing of
information among stakeholderst!?M{13],

Information Dissemination: Effective communication channels are crucial for disseminating information
to farmers and other stakeholders. This includes mobile apps, websites, social media, and traditional
media like radio and television. Extension services also play a vital role in providing personalized advice
and training to farmers#-38139],

ROOT AND FUNDAMENTAL NEED OF THE INFORMATION NETWORKS
ON AGRICULTURE

Since agriculture is the main source of food, fiber, and fuel, it has always been a fundamental component
of human society. The growing number of people on the planet is driving up demand for agricultural
products at a never-before-seen pace. In this regard, networks and agricultural information systems
(AIS) have emerged as essential instruments for raising farmer incomes, guaranteeing sustainability,
and increasing productivity!!#/22123 For modern agriculture, AIS and networks are essential for the
following main reasons:

Enhancing Decision-making

Farmers can receive precise and fast information from agricultural information systems on crop management
techniques, market pricing, pest and disease outbreaks, soil health, and weather. Making decisions with
knowledge that maximizes crop yields and minimizes losses requires this informationt!*:!¢M!71 To lower
the risk of crop failure, farmers should schedule planting and harvesting dates to avoid unfavourable
weather conditions, for example, with the aid of weather forecasts and early warning systems.

Facilitating Knowledge Sharing

AIS and Networks enable the dissemination of agricultural research and best practices from experts
and research institutions to farmers. Through online platforms, mobile applications, and social media,
farmers can access a wealth of information and training materials on various aspects of farming?°-21-27],
The dissemination of knowledge is especially helpful to smallholder farmers who might not have access
to conventional extension services. Farmers can implement more productive and sustainable agricultural
practices by keeping up with the newest advancements in technology and farming methods.
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Encouraging Market Entry

For farmers to make profitable decisions about what to plant and when to sell their produce, they need
to have access to market information. Farmers can bargain for higher prices and lower post-harvest
losses thanks to AIS and Networks’ real-time data on market prices, demand trends, and supply chain
logistics®!3¢1 Digital platforms can also link farmers and buyers directly, eliminating the need for
middlemen and boosting the farmers’ portion of the sale price.

Geo Informatics

Agricultural Sciences Eco Informatics
Agricultural
Informatics/ IS Biodiversity Informatics
Informatics/
Information Sciences Forestry Informatics

Bio Informatics

Fig. 2: Allied fields of Agricultural Informatics

Endorsing Sustainable Farming

Given the necessity to strike a balance between environmental conservation and productivity, sustainability
is a big challenge in agriculture. By offering knowledge on integrated pest control, soil health management,
and water conservation strategies, AIS and Networks are essential in advancing sustainable farming
practices. Farmers may optimize the use of inputs like fertilizers, herbicides, and water by utilizing
precision agricultural technologies, which will lessen their impact on the environment and increase
resource efficiency.

Addressing Climate Change

Changes in growing seasons, a rise in the frequency of extreme weather events, and the spread of diseases
and pests are just a few of the major issues that climate change presents to agriculture. For the agriculture
sector attempts to adapt to and mitigate the effects of climate change, AIS and networks are crucial. Farmers
may lower greenhouse gas emissions and increase their resilience to climate change by implementing
climate-smart agricultural practices. For instance, knowledge of water-saving irrigation methods and crop
types resistant to drought can help farmers adapt to changing weather patterns and water constraints(¢+3¢,

Print ISSN : 2321-0745 23 Online ISSN : 2322-0465



@ Paul et al.

Encouraging Smallholder Farmers

The bulk of agricultural laborers in many developing nations are smallholder farmers, who frequently
confront a variety of difficulties, such as restricted access to markets, resources, and information!'8+23!, By
giving these farmers the resources and knowledge they need to increase their revenue and production, AIS
and Networks can give them more influence. Some technologies that can improve the lives of smallholder
farmers are digital financial services, online markets, and mobile-based advice services.

Enabling Data-Driven Agriculture

The abundance of data coming from several sources—such as sensors, drones, and satellite imagery—
has created new opportunities for data-driven agriculture. Farmers can gain useful insights from the
integration and analysis of this data by using AIS and Networks. For instance, precision farming methods
maximize input application and enhance crop management by utilizing data on soil moisture levels, crop
growth phases, and insect activity®™%, The productivity and sustainability of agriculture can be greatly
increased with this data-driven strategy*2+1,

CONCLUSION

The increasing adoption rates of Agricultural Information Systems by farmers and technological
improvements are driving their rise. The advancement of artificial intelligence, big data analytics, and
Internet of Things (IoT) devices has greatly influenced the development of AIS. Large-scale agricultural
data can be collected and analyzed thanks to these technologies, producing insights that are more precise
and useful. Moreover, the proliferation of mobile technology and internet connectivity has facilitated the
widespread adoption of AIS, particularly in developing countries. Mobile applications and online platforms
have made it easier for farmers to access information and services that were previously unavailable. The
future of Agricultural Information Systems is promising, with ongoing research focused on enhancing
system capabilities and integration. Innovations such as blockchain for traceability, advanced data
analytics, and autonomous systems are expected to further revolutionize agriculture.
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