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INTRODUCTION 

Agriculture in India has undergone significant transformation 

over the past few decades through the Green Revolution, 

mechanization, improved seed technologies, and irrigation 

development, leading to increased productivity. Despite these 

advancements, farmers still face challenges such as climate 

variability, market fluctuations, pest outbreaks, resource 

degradation, and information gaps. Agricultural extension 

services act as a bridge between research institutions and 

farmers by transferring knowledge and best practices. 

However, traditional systems often struggle to reach large 

numbers of smallholder farmers due to manpower and 

infrastructural constraints. The rapid emergence of digital 

technologies such as smartphones, internet connectivity, 

mobile apps, cloud computing, artificial intelligence, and 

satellite systems has revolutionized agricultural information 

delivery. Digital extension services now provide timely, 

location-specific, and demand-driven information, improving 

decision-making and strengthening agribusiness 

development. 
 

2. Concept of Digital Extension Services 
 

Digital extension services refer to the use of Information and 

Communication Technologies (ICTs) to deliver agricultural 

information, advisory services, training, and market 

intelligence to farmers and other stakeholders in the 

agricultural value chain. 
 

These services facilitate communication among: 

➢ Farmers 

➢ Extension workers 

➢ Agricultural scientists 

➢ Agribusiness companies 

➢ Financial institutions 

➢ Government agencies 

➢ Input suppliers 

➢ Market participants 
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3. Evolution of Digital Extension in India 
 

The evolution of agricultural extension in India 

can be categorized into several phases: 
 

3.1 Traditional Extension Era 
 

The Traditional Extension Era relied primarily 

on direct, face-to-face communication between 

extension workers and farmers. Agricultural 

information and technologies were 

disseminated through farm visits, where 

extension personnel provided personalized 

guidance and problem-solving support. 

Demonstrations were conducted to showcase 

improved farming practices and technologies 

under field conditions. Farmer meetings served 

as platforms for discussion, knowledge sharing, 

and collective learning. Training programs 

enhanced farmers' skills and technical 

knowledge, while printed materials such as 

pamphlets, brochures, leaflets, and manuals 

provided reference information. This approach 

played a significant role in promoting 

agricultural development before the widespread 

adoption of digital technologies. 
 

3.2 ICT-Based Extension Era 
 

The ICT-Based Extension Era marked a 

significant shift in agricultural information 

dissemination through the use of Information 

and Communication Technologies (ICTs). 

Agricultural radio programs and television 

broadcasts enabled farmers to access expert 

advice, weather updates, and improved farming 

practices on a large scale. Kisan Call Centers 

provided direct access to agricultural experts 

for problem-solving and technical guidance. 

SMS-based advisory systems delivered timely 

information on crop management, pest control, 

weather forecasts, and market prices, helping 

farmers make informed decisions and improve 

agricultural productivity. 
 

3.3 Digital Agriculture Era 
 

The Digital Agriculture Era represents the 

integration of advanced digital technologies 

into agricultural production, management, and 

marketing. Smartphone applications provide 

real-time information on crop management, 

weather forecasts, and market prices. E-

commerce platforms and digital marketplaces 

connect farmers directly with buyers, reducing 

intermediaries and improving profitability. 

Artificial Intelligence (AI)-based advisories 

offer personalized recommendations for crop 

and resource management. Internet of Things 

(IoT) devices enables real-time monitoring of 

soil, water, and crop conditions. Drones and 

remote sensing technologies assist in crop 

surveillance and precision farming, while big 

data analytics supports informed decision-

making, risk assessment, and productivity 

enhancement. 

 

 



 

 

Copyright © May, 2026; Agrospheres                                                                                                       128 

 

4. Major Components of Digital Extension 

Services 
 

4.1 Mobile-Based Advisory Services 
 

Mobile-based advisory services have 

revolutionized agricultural extension by 

providing farmers with timely and location-

specific information through mobile phones. 

These services offer crop management 

recommendations, pest and disease alerts, 

fertilizer application guidance, irrigation 

scheduling, and market information, enabling 

farmers to make informed decisions throughout 

the cropping season. Popular applications such 

as Kisan Suvidha, Pusa Krishi, and Meghdoot 

App deliver scientific advisories directly to 

farmers in user-friendly formats and regional 

languages. The major benefits of mobile-based 

advisory services include real-time information 

dissemination, wide accessibility even in 

remote areas, and cost-effective 

communication. As smartphone penetration 

increases, these services are becoming essential 

tools for enhancing agricultural productivity, 

profitability, and risk management in modern 

farming systems. 
 

4.2 Weather Advisory Services 
 

Weather advisory services play a crucial role in 

modern agriculture by helping farmers make 

informed decisions regarding sowing, 

irrigation, fertilizer application, and harvesting 

operations. Digital weather services provide 

accurate short-term and seasonal forecasts, 

along with timely warnings about extreme 

weather events such as droughts, floods, heat 

waves, and storms. These advisories enable 

farmers to plan agricultural activities more 

effectively, minimize weather-related risks, and 

optimize resource utilization. Consequently, 

weather advisory services contribute to reduced 

crop losses, increased productivity, improved 

farm profitability, and enhanced climate 

resilience in agricultural systems. 

4.3 Artificial Intelligence-Based Advisory 

Systems 
 

Artificial Intelligence (AI)-based advisory 

systems utilize advanced algorithms and large 

datasets to provide farmers with personalized 

and data-driven recommendations. These 

systems analyze information from weather 

records, soil characteristics, crop conditions, 

and market trends to support informed decision-

making. Major applications include disease 

diagnosis, pest identification, yield prediction, 

crop selection, and nutrient management. AI-

powered tools can quickly detect problems and 

suggest appropriate solutions, improving farm 

efficiency and productivity. By enabling 

precise and timely interventions, AI-based 

advisory systems help reduce production costs, 

enhance crop yields, and promote sustainable 

agricultural development. 
 

4.4 Remote Sensing and GIS Technologies 
 

Remote Sensing and Geographic Information 

System (GIS) technologies have become 

important tools in modern agriculture. Satellite 

imagery provides accurate and timely 

information for crop monitoring, drought 

assessment, and land-use analysis, while GIS 

helps in mapping soil properties and spatial 

variability. These technologies support 

precision farming by enabling site-specific 

management of inputs such as water and 

fertilizers. Furthermore, they facilitate large-

scale agricultural planning, resource 

management, disaster assessment, and policy 

formulation, thereby improving productivity, 

sustainability, and decision-making in the 

agricultural sector. 
 

4.5 Digital Learning Platforms 

Digital learning platforms have transformed 

agricultural education and extension by 

providing farmers with easy access to 

knowledge and training resources. These 

platforms offer video tutorials, virtual training 

sessions, webinars, and e-learning modules on 

various aspects of crop production, livestock 

management, and agribusiness. Farmers can 

learn at their own pace and access expert 

guidance regardless of location. Digital 

learning platforms enhance knowledge 

dissemination, skill development, technology 

adoption, and continuous learning, thereby 
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contributing to improved agricultural 

productivity and rural development. 
 

4.6 Social Media-Based Extension 
 

Social media-based extension has emerged as 

an effective tool for the rapid dissemination of 

agricultural information and knowledge sharing 

among farmers. Platforms such as WhatsApp 

groups, YouTube channels, Facebook 

communities, and Telegram channels enable 

farmers to access expert advice, weather 

updates, market information, and innovative 

farming practices. These platforms encourage 

interactive communication, peer-to-peer 

learning, and immediate feedback. Social 

media extension enhances information 

accessibility, strengthens farmer networks, 

promotes technology adoption, and supports 

informed decision-making, ultimately 

contributing to agricultural and agribusiness 

development. 

 

5. Government Initiatives Supporting Digital 

Extension in India 
 

The Government of India has launched several 

initiatives to promote digital agriculture. 
 

5.1 Digital Agriculture Mission 
 

The Digital Agriculture Mission is a flagship 

initiative of the Government of India aimed at 

developing a comprehensive digital ecosystem 

for agriculture. The mission promotes the 

creation of farmer databases, digital crop 

surveys, Artificial Intelligence (AI) 

applications, and precision farming 

technologies. By integrating advanced digital 

tools with agricultural practices, it seeks to 

improve productivity, resource-use efficiency, 

decision-making, and service delivery, thereby 

supporting sustainable agricultural growth and 

agribusiness development. 
 

5.2 Kisan Call Centers 
 

Kisan Call Centers (KCCs) provide farmers 

with direct access to agricultural experts 

through toll-free helplines. Farmers can obtain 

timely guidance on crop production, pest and 

disease management, livestock care, weather-

related issues, and market information. These 

centers help address farmers' queries in local 

languages and offer practical solutions to field 

problems. By facilitating quick and reliable 

access to expert knowledge, Kisan Call Centers 

improve decision-making, enhance farm 

productivity, and strengthen the agricultural 

extension system in India. 
 

5.3 mKisan Portal 
 

The mKisan Portal is a government-supported 

digital platform designed to deliver agricultural 

information directly to farmers through mobile 

technology. It provides SMS-based advisories, 

weather information, and crop-specific 

recommendations in local languages, ensuring 

easy accessibility and understanding. The portal 

helps farmers receive timely updates on 

farming practices, pest and disease 

management, input use, and market-related 

information. By facilitating rapid and 

personalized communication, the mKisan 

Portal enhances decision-making, promotes 

technology adoption, and contributes to 

improved agricultural productivity and rural 

development. 
 

5.4 e-NAM (National Agriculture Market) 
 

e-NAM (National Agriculture Market) is an 

electronic trading platform that integrates 

agricultural markets across India. It provides 

transparent pricing, wider market access, and 

online trading facilities for farmers, traders, and 

buyers. By reducing market inefficiencies and 

increasing competition among buyers, e-NAM 

helps farmers obtain better prices for their 

produce, thereby improving income and market 

efficiency. 
 

5.5 AgriStack Initiative 
 

The AgriStack Initiative aims to create a 

comprehensive digital infrastructure for Indian 

agriculture by integrating land records, crop 

data, farmer profiles, and financial services into 
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a unified platform. This digital ecosystem 

enables personalized agricultural advisories, 

easier access to credit and insurance, improved 

service delivery, and data-driven decision-

making, thereby enhancing agricultural 

productivity, efficiency, and farmer welfare. 
 

6. Agribusiness Development in India 
 

Agribusiness in India includes all economic 

activities related to agriculture such as 

production, input supply, processing, storage, 

transportation, marketing, and export. It is a key 

sector of the economy, generating employment, 

supporting rural industrialization, promoting 

value addition, and contributing to national 

economic growth. With the adoption of digital 

technologies, automation, biotechnology, and 

innovative business models, the agribusiness 

sector is becoming more efficient, competitive, 

and sustainable. Technology-driven 

agribusiness is transforming Indian agriculture 

and significantly improving farmers’ income 

and livelihoods. 
 

7. Impact of Digital Extension Services on 

Agribusiness Development 
 

7.1 Improved Access to Agricultural 

Information 
 

Digital platforms have significantly improved 

farmers' access to agricultural information by 

providing timely recommendations, scientific 

knowledge, and up-to-date market trends. 

Through mobile applications, online portals, 

and digital advisory services, farmers can make 

informed decisions regarding crop 

management, input use, and marketing 

strategies. This enhanced access to information 

contributes to higher productivity, reduced 

risks, and improved farm profitability. 
 

7.2 Enhanced Productivity 
 

Access to accurate and timely information 

enables farmers to adopt improved crop 

varieties, better nutrient management practices, 

precision irrigation techniques, and integrated 

pest management strategies. These scientific 

approaches optimize the use of agricultural 

inputs and resources, leading to healthier crops 

and reduced production losses. Consequently, 

farm productivity and crop yields increase 

significantly, resulting in higher profitability 

and improved agricultural sustainability. 
 

7.3 Better Market Linkages 
 

Digital platforms strengthen market linkages by 

connecting farmers directly with buyers, 

processors, exporters, and retail chains. These 

platforms facilitate efficient exchange of 

market information, online trading, and 

transparent price discovery. As a result, farmers 

can reduce dependence on intermediaries, 

access wider markets, and secure better prices 

for their produce. Improved market 

connectivity enhances income opportunities, 

promotes value chain efficiency, and supports 

the overall growth of agribusiness in India. 
 

7.4 Promotion of Agri-Entrepreneurship 
 

Digital technologies have created new 

opportunities for agri-entrepreneurship by 

supporting the growth of agri-startups, rural 

entrepreneurs, custom hiring centers, and 

digital service providers. These innovations 

enable the development of technology-based 

solutions for farming, marketing, logistics, and 

advisory services. They also generate 

employment and income opportunities in rural 

areas. By encouraging innovation, investment, 

and business development, digital technologies 

contribute to stronger rural economies and 

sustainable agricultural growth. 
 

7.5 Strengthening Supply Chains 
 

Digital systems play a vital role in 

strengthening agricultural supply chains by 

improving inventory management, product 

traceability, logistics coordination, and demand 

forecasting. Real-time data and digital tracking 

tools help stakeholders monitor the movement 

of agricultural products from farm to market, 

reducing losses and inefficiencies. Enhanced 

forecasting enables better planning of 

production and distribution activities. These 

improvements increase supply chain efficiency, 
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reduce operational costs, improve product 

quality, and enhance the competitiveness of 

agribusiness enterprises. 
 

7.6 Financial Inclusion 
 

Digital extension services promote financial 

inclusion by facilitating farmers' access to 

digital payments, crop insurance, credit 

services, and government subsidy programs. 

Through mobile applications and digital 

platforms, farmers can easily access financial 

resources, complete transactions securely, and 

receive direct benefit transfers. Improved 

access to financial services reduces dependency 

on informal credit sources, enhances financial 

security, and supports investment in 

agricultural activities. As a result, digital 

financial inclusion contributes to increased 

farm productivity, income stability, and rural 

economic deve 
 

7.7 Risk Management 
 

Digital extension services enhance agricultural 

risk management by providing real-time 

information on weather conditions, pest and 

disease outbreaks, and market fluctuations. 

Timely advisories enable farmers to take 

preventive and corrective measures, reducing 

potential losses and improving decision-

making. Access to accurate forecasts and alerts 

helps farmers adapt to changing conditions, 

minimize production risks, and maintain stable 

incomes. As a result, digital risk management 

tools strengthen the resilience, sustainability, 

and long-term viability of agricultural systems. 
 

7.8 Promotion of Precision Agriculture 
 

Digital extension services play a crucial role in 

promoting precision agriculture by facilitating 

the adoption of advanced technologies such as 

site-specific nutrient management, variable rate 

application of inputs, and sensor-based 

irrigation systems. These technologies enable 

farmers to apply water, fertilizers, and other 

inputs according to the specific needs of 

different field areas, reducing wastage and 

optimizing resource utilization. Consequently, 

precision agriculture enhances productivity, 

lowers production costs, improves resource-use 

efficiency, and promotes environmental 

sustainability through reduced chemical use 

and conservation of natural resources. 
 

8. Challenges of Digital Extension Services in 

India 
 

Despite remarkable progress, digital extension 

services in India face several challenges that 

limit their effectiveness. A major issue is the 

digital divide in rural areas caused by poor 

internet connectivity, weak infrastructure, and 

low smartphone penetration. Limited digital 

literacy among farmers reduces the effective 

use of digital tools, highlighting the need for 

training and capacity-building programs. 

Language barriers also restrict access when 

advisories are not provided in local languages. 

Concerns about data privacy, ownership, and 

cybersecurity further add to the challenges. 

Inadequate electricity supply and network 

issues in remote regions affect service delivery, 

while digital platforms still cannot fully replace 

personal interaction required for complex 

agricultural decision-making. 

9. Future Prospects of Digital Extension 

Services 
 

The future of digital extension services in India 

is highly promising, supported by rapid 

advancements in emerging technologies. 

Artificial Intelligence (AI) will improve 

predictive analytics, smart advisory systems, 

and decision support for farmers. The Internet 

of Things (IoT) will enable real-time 

monitoring through sensors and automated 

irrigation systems. Blockchain will enhance 

supply chain transparency, traceability, and 

secure transactions. Drone technology will 

support crop monitoring, precision spraying, 

and yield estimation, while Big Data Analytics 

will provide farm-level recommendations, risk 

assessment, and market forecasting. Together, 

these technologies will create a more efficient, 

data-driven, and sustainable agricultural 

ecosystem, strengthening agribusiness 
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development and improving farmers’ 

livelihoods. 
 

10. Strategies for Strengthening Digital 

Extension in India 

To maximize the benefits of digital extension 

services, several measures are essential. These 

include improving rural internet connectivity 

and expanding digital infrastructure in remote 

areas. Enhancing digital literacy among farmers 

through training programs is crucial for 

effective adoption. Developing multilingual 

and farmer-centric digital platforms will ensure 

wider accessibility. Strengthening public–

private partnerships and encouraging agri-

startups can foster innovation. Ensuring data 

security and privacy is also important. 

Integration of traditional and digital extension 

approaches will improve outreach, while 

increased investment in agricultural research 

and digital technologies will further accelerate 

sustainable agribusiness development in India. 
 

CONCLUSION 

Digital extension services have emerged as a 

transformative force in Indian agriculture by 

bridging information gaps and improving the 

effectiveness of agricultural advisory systems. 

Through ICTs, artificial intelligence, remote 

sensing, mobile technologies, and digital 

platforms, farmers can access timely 

information that enhances productivity, market 

participation, and agribusiness development. 

Government initiatives such as the Digital 

Agriculture Mission, e-NAM, mKisan, and 

AgriStack have further accelerated agricultural 

digitalization in India. Despite challenges like 

limited digital literacy, weak infrastructure, and 

data security concerns, continued investment 

and policy support can overcome these barriers. 

The integration of advanced digital tools with 

traditional extension systems is essential for 

building a resilient, sustainable, and 

competitive agribusiness sector, ensuring 

inclusive growth and long-term food security in 

India. 
 

REFERENCES 

1. Jarial, S. (2023). Internet of Things 

application in Indian agriculture, 

challenges and effect on the extension 

advisory services–a review. Journal of 

Agribusiness in Developing and 

Emerging Economies, 13(4), 505-519. 

2. Khatri, A., Lallawmkimi, M. C., Rana, 

P., Panigrahi, C. K., Minj, A., Koushal, 

S., & Ali, M. U. (2024). Integration of 

ICT in agricultural extension services: A 

review. Journal of Experimental 

Agriculture International, 46(12), 394-

410. 

3. Madaswamy, M. (2020). Digitalization 

of agriculture in India: Application of 

IoT; robotics and informatics to 

establish farm extension 4.0. Journal of 

Informatics and Innovative 

Technologies, 4(2), 23-32. 

4. Priya, N. K., Patil, S. S., Vishwakarma, 

S. K., Saikanth, D. R. K., Mishra, I., 

Tripathi, S., ... & Shastri, S. (2025). 

Digital innovations in extension 

education: A review of emerging 

technologies and their impact on 

agricultural knowledge 

dissemination. Journal of Experimental 

Agriculture International, 47(5), 408-

423. 

5. Rajkhowa, P., & Qaim, M. (2021). 

Personalized digital extension services 

and agricultural performance: Evidence 

from smallholder farmers in India. PloS 

one, 16(10), e0259319. 

 

 


