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Farmers

INTRODUCTION

Agriculture plays a crucial role in the economic development
and food security of many developing countries. In countries
like India, smallholder farmers make up a large part of the
agricultural community and are responsible for producing a
significant amount of food crops. These farmers typically
work on small landholdings, often less than two hectares. They
rely mainly on family labor and traditional farming practices.
Smallholder farmers commonly face various challenges that
limit their agricultural productivity. These challenges include
lack of access to improved technologies, limited extension
services, inadequate market information, poor infrastructure,
and vulnerability to climate change. Reliable and timely
agricultural information is essential for improving farm
productivity and sustainability. Agricultural extension
systems have traditionally acted as a bridge between research
institutions and farmers by sharing scientific knowledge and
technological innovations. Traditional extension methods
include field demonstrations, training programs for farmers,
extension bulletins, radio broadcasts, and personal visits by
extension workers.

However, traditional extension systems often struggle
to reach many farmers due to limited staff, financial
limitations, and logistical barriers. In many developing
countries, the number of extension workers compared to
farmers is very low, leading to limited access to advisory
services. The rapid growth of Information and Communication
Technologies (ICTs) has created new chances for improving
agricultural extension systems. ICT-based agricultural
extension uses digital tools such as mobile phones, internet
platforms, and multimedia communication systems to deliver
agricultural information and advisory services directly to
farmers. These digital technologies allow farmers to receive
real-time information on crop management, pest and disease
control, irrigation scheduling, weather forecasts, and market
prices. As a result, ICT-based extension systems play an
essential role in improving decision-making and boosting
agricultural productivity for smallholder farmers.
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2. Concept of
Extension

ICT-based agricultural extension involves using
digital communication technologies to share
agricultural knowledge, training, and advisory

ICT-Based Agricultural

services with farmers. These technologies
support communication  between  farmers,
researchers, extension agents, and market

participants.

The main goal of ICT-based extension is
to improve the efficiency, accessibility, and
effectiveness of agricultural information delivery
systems. Digital platforms allow for quick and
efficient transmission of agricultural information
to many farmers.

ICT-based agricultural extension aims to
achieve several important objectives:
v' Improve farmers’ access to agricultural
knowledge and information
v Enhance farmers’ decision-making abilities
v Promote the adoption of better agricultural
technologies
v’ Strengthen connections between farmers,
markets, and institutions
v Support  climate-smart
farming practices
Through ICT platforms, farmers can get
information on crop production practices, soil
fertility management, pest and disease control,
irrigation techniques, post-harvest management,
and agricultural marketing. These digital systems
also enable interactive communication, allowing

and sustainable
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farmers to ask questions, share experiences, and
receive personalized advice from agricultural
experts.

3. Major ICT Tools Used in Agricultural
Extension

ICT-based agricultural extension uses a variety
of digital tools and technologies to provide
information and advisory services to farmers.

3.1 Mobile Phones and SMS Services

Mobile phones have become one of the most
powerful and widely accessible ICT tools for
delivering agricultural information. The rapid
increase in mobile phone use in rural areas has

greatly expanded opportunities for digital
extension services.
Mobile-based advisory services provide

farmers with information through:

v" Short Message Service (SMS) alerts

v Voice messages and interactive voice
response systems

v Mobile-based advisory platforms

v Farmer helplines and call centers

Farmers receive regular updates on weather

forecasts, crop management practices, pest and

disease alerts, irrigation scheduling, and market

prices. Mobile-based extension services are

especially effective for reaching farmers in

remote areas where traditional extension services

may be lacking.

3.2 Mobile Applications for Agriculture

Agricultural mobile applications are increasingly

used to provide farmers with detailed
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information and advisory services. These
applications are created by government bodies,
research institutions, private companies, and
agricultural startups. Common features of
agricultural mobile applications include:

v' Crop advisory services and production
guidelines

Soil health management recommendations
Pest and disease diagnosis tools
Weather-based crop advisories

Market price tracking systems

Information on government schemes and
subsidies

These applications allow farmers to access
scientific agricultural knowledge in a user-
friendly and interactive way, helping improve the
adoption of modern farming practices.

3.3 Internet-Based Agricultural Portals
Internet-based agricultural portals act as digital
knowledge hubs where farmers can access
information on different aspects of agriculture.
These platforms offer valuable resources like
crop production guidelines, farm mechanization
techniques, market trends, and policy updates.
Many agricultural portals provide the following
services:

v Online expert consultation

Digital training modules for farmers
Agricultural research publications
Knowledge databases and digital libraries
Farmer discussion forums and community
networks

These platforms promote knowledge exchange
and enhance communication between farmers
and agricultural scientists.

3.4 Video-Based Extension Services
Video-based extension services use digital
multimedia tools to showcase improved
agricultural practices in an engaging manner.
Videos can effectively demonstrate complex
agricultural technologies that are hard to explain
with text alone. Video-based extension programs
typically demonstrate:

v Improved crop cultivation techniques

v Seed treatment and nursery management

v" Integrated pest management practices

v' Efficient irrigation techniques
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v Post-harvest handling and storage methods
These videos can be shared through smartphones,
digital learning centers, and farmer producer
organizations. Research studies show that video-
based extension methods greatly improve
farmers’ understanding and adoption of better
agricultural technologies.
3.5 Remote Sensing
Information Systems (GIS)
Remote sensing and Geographic Information
Systems (GIS) are advanced technologies used to
monitor agricultural landscapes and
environmental conditions. Remote sensing
employs satellite imagery to gather information
about crop growth, soil moisture, and vegetation
health. GIS tools analyze spatial data and provide
specific agricultural recommendations based on
location. These technologies help with:

¥v" Monitoring crop growth and productivity
Assessing soil moisture and irrigation needs
Detecting pest and disease outbreaks
Identifying drought-prone areas

Planning agricultural resource management
GIS-based information systems let extension
agencies offer specific advisory services to
farmers.

4. Benefits of

and  Geographic

v
v
v
v

ICT-Based Agricultural

Extension
ICT-based extension services offer many
advantages for smallholder farmers and

agricultural development programs.

4.1 Improved Access to Information

ICT tools allow farmers to access agricultural
information anytime and anywhere. This
decreases reliance on traditional extension visits
and enhances knowledge availability.

4.2 Timely Advisory Services

Digital platforms provide real-time updates on
weather conditions, pest outbreaks, and market
prices. Timely access to this information helps
farmers make appropriate decisions and lower
production risks.

4.3 Increased Agricultural Productivity
Access to scientific information and better
farming technologies allows farmers to adopt
improved crop management practices, resulting
in higher yields and greater farm efficiency.
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4.4 Improved Market Linkages

ICT platforms connect farmers directly with
markets, traders, and buyers. Real-time market
price information helps farmers make smarter
marketing decisions and avoid exploitation by
intermediaries.

4.5 Cost-Effective Extension Delivery
ICT-based extension systems enable agencies to
reach many farmers at a relatively low cost
compared to traditional methods. This increases
the efficiency and scalability of agricultural
advisory services.

46 Risk Management
Adaptation

Digital advisory services give farmers weather
forecasts and climate-related information,
helping them plan cropping activities and
manage risks linked to climate variability.

5. Challenges in ICT-Based Agricultural
Extension

Despite its potential benefits, several challenges
limit the widespread use of ICT-based
agricultural extension services.

5.1 Limited Digital Literacy

Many smallholder farmers lack experience with
digital devices, mobile apps, and internet
platforms. This restricts their ability to make the
most of digital advisory services.

5.2 Inadequate Internet Infrastructure

Poor internet connectivity and unreliable network
coverage in rural areas are major obstacles to
adopting digital agricultural services.

5.3 High Cost of Technology

The costs of smartphones, internet data plans,
and digital devices may be too high for many
smallholder farmers, which limits their access to
ICT tools.

5.4 Language and Content Barriers

Many digital platforms offer agricultural
information in just a few languages, making it
hard for farmers from different linguistic
backgrounds to understand the content.

5.5 Lack of Awareness

In many rural areas, farmers do not know about
the availability or benefits of ICT-based
agricultural extension services.

6. Strategies for Effective Implementation

and Climate
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To ensure the successful use of ICT-based

agricultural extension services, several strategies

should be adopted. These include:

v" Improving rural digital infrastructure and
internet connectivity

v/ Offering digital literacy training programs
for farmers

v' Developing user-friendly and accessible
agricultural mobile apps

v Providing agricultural advice in local
languages
v’ Strengthening collaboration between

research institutions, extension agencies, and
technology providers

v Promoting partnerships between public and
private sectors in digital agriculture

v' Combining ICT tools with traditional
extension systems

These steps will improve the effectiveness and

inclusion of digital agricultural extension

programs.

7. Future Prospects

The future of ICT-based agricultural extension

looks promising due to the rapid development of

new digital technologies. Key innovations that

will likely shape the future include:

v Atrtificial intelligence-based crop advisory
systems

v Internet of Things (10T) sensors for precision
agriculture

v" Drone technology for crop monitoring and
input application

v Big data analytics for agricultural decision
support systems

v Blockchain technology for
agricultural supply chains

These technologies will help provide more

precise, data-driven, and location-specific

agricultural advisory services for farmers. The

combination of digital technologies with

sustainable agricultural practices will also

support climate-resilient farming systems.

transparent

CONCLUSION

ICT-based agricultural extension services can
greatly change traditional methods of sharing
agricultural  knowledge. By using digital
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technologies such as mobile phones, internet
platforms, remote sensing, and artificial
intelligence, farmers can access timely and
reliable agricultural information. For smallholder
farmers, ICT tools open up new chances to boost
productivity, lower production risks, and increase
farm income. Digital extension systems also
strengthen  connections  between  farmers,
markets, research institutions, and policymakers.
However, successful implementation needs
improvements in rural digital infrastructure,
farmer training, and localized content delivery.
Tackling these challenges will help ensure that
ICT-based extension services reach all farmers,
including those in remote and underserved areas.
With proper policy support, technological
advances, and collaboration among institutions,
ICT-based agricultural extension systems will be
crucial in promoting sustainable agriculture,
improving rural livelihoods, and ensuring global
food security.
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