
IJARAAS, December 2023, Volume 5, Issue 2, pp. 1-5                                                            ISSN No. 2582-3388 

 

1 
 

A Study on Digital Agricultural Extension Services and Their Role in Transforming Indian 

Agriculture 

Dr. Anuj Tiwari 

Faculty of Agricultural Sciences & Allied Industries, 

Rama University, Mandhana Kanpur 

 

Abstract 

Agricultural extension has undergone significant transformation with the emergence of digital technologies. 

Traditional extension systems often face challenges such as inadequate manpower, limited outreach, delayed 

information dissemination, and poor accessibility among remote farming communities. Digital Agricultural 

Extension Services (DAES) have emerged as innovative solutions to bridge these gaps by utilizing Information and 

Communication Technologies (ICTs), mobile applications, digital advisory platforms, artificial intelligence, remote 

sensing, social media, and e-extension systems. These technologies facilitate timely dissemination of agricultural 

information, improve decision-making, enhance productivity, and strengthen market linkages. The Government of 

India has launched several digital initiatives including Digital Agriculture Mission, Kisan Call Centers, e-NAM, 

mKisan Portal, and AgriStack to support farmers. Despite remarkable progress, challenges related to digital 

literacy, internet connectivity, affordability, language barriers, and technological adoption continue to hinder the 

effectiveness of digital extension services. This review paper examines the evolution, importance, opportunities, 

challenges, and future prospects of digital agricultural extension in India and highlights strategies for strengthening 

digital advisory systems for sustainable agricultural development. 
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1. Introduction 

Agricultural extension plays a crucial role in 

transferring scientific knowledge, 

technologies, and innovations from research 

institutions to farmers. Traditionally, 

extension services relied on face-to-face 

interactions, demonstrations, field visits, 

training programs, and mass media 

communication. However, increasing farmer 

populations, shrinking extension workforce, 

climate variability, and rapidly changing 

agricultural technologies have necessitated 

the adoption of digital approaches. 

The rapid growth of internet connectivity, 

smartphone penetration, and information 

technology has created opportunities for 
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transforming agricultural extension services. 

Digital Agricultural Extension Services 

(DAES) represent the integration of digital 

technologies into extension systems to 

improve information dissemination, farmer 

engagement, and agricultural decision-

making. These services provide farmers with 

real-time information on weather, pest 

management, input use, market prices, crop 

management practices, and government 

schemes. 

In recent years, digital extension has become 

an important component of agricultural 

development strategies in India. 

Government agencies, private organizations, 

research institutions, and agritech startups 

are actively promoting digital platforms to 

support farmers and strengthen agricultural 

knowledge systems. 

2. Evolution of Digital Agricultural 

Extension 

The development of digital agricultural 

extension in India has progressed through 

several stages. Early efforts involved the use 

of radio, television programs such as Krishi 

Darshan, and agricultural helplines. The 

advancement of mobile communication 

technologies enabled the dissemination of 

SMS-based advisories and mobile 

applications. 

The launch of initiatives such as Kisan Call 

Centers, mKisan Portal, e-Choupal, e-NAM, 

Digital Agriculture Mission, and AgriStack 

has significantly expanded the reach of 

agricultural information. Artificial 

Intelligence, Machine Learning, Geographic 

Information Systems (GIS), Remote 

Sensing, Internet of Things (IoT), and Big 

Data Analytics are increasingly being 

incorporated into extension systems to 

provide location-specific and personalized 

advisories. 

3. Importance of Digital Agricultural 

Extension 

Digital agricultural extension contributes 

significantly to agricultural development 

through various mechanisms. It facilitates 

rapid dissemination of information and 

enables farmers to access agricultural 

knowledge regardless of geographical 

location. Digital platforms support precision 

agriculture by providing timely 

recommendations related to crop 

management, pest control, irrigation 

scheduling, and nutrient management. 

Digital extension enhances market 

intelligence by providing information on 

prevailing prices, demand trends, and 

marketing opportunities. It also improves 

access to government schemes, crop 

insurance programs, financial services, and 
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institutional support. Furthermore, digital 

technologies contribute to climate-resilient 

agriculture by offering weather forecasts and 

early warning systems. 

4. Major Digital Extension Initiatives in 

India 

Several initiatives have strengthened digital 

agricultural extension services in India. The 

Digital Agriculture Mission aims to create a 

comprehensive digital ecosystem for 

agriculture. The AgriStack initiative seeks to 

establish a unified digital infrastructure for 

farmers and agricultural services. 

The mKisan Portal provides mobile-based 

advisory services to farmers in regional 

languages. Kisan Call Centers offer expert 

guidance through toll-free telephone 

services. The National Agriculture Market 

(e-NAM) promotes online agricultural 

marketing and price discovery. Various 

agritech startups have developed mobile 

applications that offer personalized crop 

advisories, soil health recommendations, 

weather forecasts, and market intelligence. 

5. Challenges in Digital Agricultural 

Extension 

Despite substantial progress, digital 

extension systems face several challenges. 

Limited digital literacy among farmers 

remains a major barrier to technology 

adoption. Many rural areas continue to 

experience poor internet connectivity and 

inadequate digital infrastructure. 

Language diversity presents another 

challenge, as advisory services often fail to 

adequately address local linguistic needs. 

The affordability of smartphones and 

internet services can also limit access among 

economically disadvantaged farmers. Data 

privacy concerns, lack of trust in digital 

information, and insufficient integration 

among digital platforms further hinder 

effective implementation. 

The digital divide between large and small 

farmers, men and women, and developed 

and underdeveloped regions continues to 

affect equitable access to digital extension 

services. 

6. Role of Artificial Intelligence and 

Emerging Technologies 

Artificial Intelligence is increasingly 

transforming agricultural extension by 

enabling predictive analytics, disease 

diagnosis, yield forecasting, and 

personalized advisory services. Machine 

learning algorithms can analyze large 

datasets to generate precise 

recommendations tailored to specific 

farming conditions. 

Remote sensing technologies facilitate crop 

monitoring and resource assessment at large 

scales. Internet of Things devices enable 
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real-time monitoring of soil moisture, 

temperature, and crop health. Chatbots and 

virtual assistants provide instant responses 

to farmer queries, improving accessibility 

and efficiency of extension services. 

7. Future Prospects 

The future of digital agricultural extension 

in India is highly promising. Increasing 

smartphone penetration, expansion of 

broadband connectivity, and advancements 

in artificial intelligence are expected to 

enhance the effectiveness of extension 

services. 

Future extension systems are likely to focus 

on personalized advisories, integrated digital 

platforms, multilingual communication 

systems, and data-driven decision support 

tools. Public-private partnerships can 

accelerate technological innovation and 

improve service delivery. Greater emphasis 

on digital literacy programs and inclusive 

technology design will be essential for 

ensuring equitable access. 

 

8. Recommendations 

1. Strengthen rural digital 

infrastructure. 

2. Improve digital literacy among 

farmers. 

3. Develop multilingual advisory 

platforms. 

4. Enhance integration among digital 

agricultural services. 

5. Promote AI-based decision support 

systems. 

6. Encourage public-private 

partnerships. 

7. Ensure data security and privacy 

protection. 

8. Increase women farmers’ access to 

digital technologies. 

9. Strengthen capacity-building 

programs for extension personnel. 

10. Promote inclusive and affordable 

digital solutions. 

9. Conclusion 

Digital Agricultural Extension Services have 

emerged as transformative tools for 

enhancing agricultural productivity, 

sustainability, and farmer welfare. They 

provide timely, accurate, and location-

specific information that improves decision-

making and strengthens resilience against 

agricultural risks. Although challenges 

related to digital literacy, infrastructure, and 

accessibility remain significant, continued 

investment in technology, capacity building, 

and institutional support can greatly enhance 

the effectiveness of digital extension 

systems. Digital extension is expected to 

play a central role in achieving sustainable 
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agricultural development and food security 

in India. 
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