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Abstract
Agriculture in India is facing multifaceted challenges that demand innovative approaches beyond the scope of conventional extension systems. Digital technologies, particularly information and communication tools (ICT), offer new pathways to strengthen farmer knowledge and practice. This study explores the specific ICT training priorities of farmers in Tirupathur district, Tamil Nadu. Using proportionate random sampling, data were collected from 120 respondents across ten villages through a structured interview schedule. Results indicate a pronounced interest in practical skill development, with high demand for training in mobile applications (91.67%), internet search techniques (88.33%), app‑based information access (86.67%), and database management (77.50%). Moderate requirements were observed for information downloading (80.00%), computer operation (67.50%), and services such as the Kisan Call Center (35.00%). Lower but relevant needs included app installation (25.00%), Android smartphone handling (29.17%), and Agricultural Expert Systems (AES) access (15.83%). The minimal proportion of farmers reporting no training needs reflects a strong readiness to participate in ICT capacity‑building initiatives. Overall, the findings highlight ICT’s pivotal role in reshaping extension delivery and accelerating the dissemination of agricultural knowledge.
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Introduction
	India’s agricultural sector continues to play a pivotal role in sustaining rural livelihoods and ensuring national food security. However, the sector is increasingly shaped by globalization, climate variability, and market uncertainties, which demand innovative approaches to knowledge dissemination. Digital technologies, particularly Information and Communication Technology (ICT), are now recognized as key enablers for bridging information gaps and enhancing farmer resilience (FAO, 2024). ICT platforms—including mobile applications, online databases, interactive portals, and expert advisory systems—equip farmers with timely insights on weather, crop health, and market dynamics, thereby strengthening adaptive decision-making (UNDP, 2023).
	Building on these opportunities, it becomes essential to examine how farmers themselves perceive and prioritize ICT training needs. While digital tools are increasingly available, their effective utilization depends on the capacity of rural communities to access, operate, and adapt them to local contexts. This study therefore focuses on assessing the ICT training requirements of farmers in Tirupathur district of Tamil Nadu. 
By identifying specific areas such as mobile app usage, database navigation, and online information retrieval, the findings aim to provide actionable insights for policymakers, extension professionals, and development stakeholders committed to strengthening digital extension services and ensuring inclusive agricultural innovation.
Yet, the benefits of ICT adoption are unevenly distributed. Factors such as digital literacy, affordability of devices, and access to training programs often determine the extent to which farmers can effectively utilize these tools (OECD, 2025). In regions like Tirupathur district of Tamil Nadu, where agriculture remains the primary occupation, understanding farmers’ specific training requirements is essential to overcome barriers and ensure inclusive participation in digital agriculture (NAAS, 2024).
Despite the rapid expansion of digital tools in agriculture, their adoption remains uneven across farming communities. Constraints such as limited digital literacy, affordability of smartphones and internet services, and inadequate training opportunities continue to restrict farmers’ ability to fully benefit from ICT innovations (World Bank, 2023). In districts like Tirupathur in Tamil Nadu, where agriculture is the cornerstone of rural livelihoods, assessing farmers’ training priorities becomes crucial for bridging the digital divide and fostering inclusive participation in digital agriculture (ICAR, 2024).
Against this backdrop, the present study investigates the ICT training needs of farmers in Tirupathur. By identifying priority areas such as mobile app usage, database navigation, and online information retrieval, the research provides evidence-based insights for policymakers, extension professionals, and development stakeholders seeking to strengthen digital extension services and promote equitable access to agrarian innovations.
Materials and methods
Study Context and Sampling

	This investigation was carried out in Tirupathur district of Tamil Nadu with the objective of assessing farmer’s training requirements for effective utilization of information and communication technologies (ICT). Ten villages within the Tirupathur block were purposively selected, considering both their agricultural intensity and accessibility to ICT services. From these villages, a total of 120 farmers were identified through proportionate random sampling to ensure representation across diverse farm sizes and socio-economic categories.

Variables Considered

	To examine the factors influencing ICT adoption among farmers, a set of independent variables was considered, including age, educational status, occupational status, farm size, farming experience, annual income, digital literacy, information-seeking behavior, ownership of ICT gadgets, social participation, innovativeness, social media usage, and prior ICT training exposure. The dependent variable in this study was the ICT training needs of farmers, measured through their expressed priorities such as mobile application usage, database navigation, and online information retrieval.

Data Collection and Analysis 

	For this study, information was obtained directly from farmers through a structured and pre-tested interview schedule. 

	The use of face-to-face interviews ensured that responses were both comprehensive and reliable, while also allowing clarification of questions when needed. The instrument was designed to elicit detailed insights into farmers’ engagement with ICT tools and their perceived training requirements. After collection, the data were organized systematically and subjected to statistical treatment. 
	Tabulation and classification were carried out, followed by the application of descriptive statistics. Percentages and frequency distributions were employed to highlight the extent of training needs and to pinpoint the variables most strongly associated with the adoption of digital technologies in agriculture.

Results and discussion

Distribution of respondents according to their Independent variables

	The analysis of respondent characteristics revealed that farming decisions in Tirupathur are largely driven by middle-aged individuals, with 65% falling in the 36–45 year age group. Older farmers accounted for 25%, while younger farmers represented only 10%, suggesting that experience and established practices are concentrated among the middle-aged segment. Educational attainment varied considerably: 29.16% had completed higher secondary education, 24.19% had collegiate education, and 13.33% were illiterate, reflecting disparities that may influence the adoption of modern technologies.
	Agriculture was the primary occupation for 78.33% of respondents, underscoring the district’s agrarian economy, while 21.67% pursued farming as a secondary source of income. Farm size distribution showed that small farmers dominated (65%), followed by big farmers (23.34%) and marginal farmers (11.66%), highlighting the resource constraints faced by smaller landholders. Farming experience was generally moderate, with 45% reporting medium experience and 40.83% low experience, while only 14.17% had more than 20 years of practice.
	Digital literacy levels were uneven: 37.5% reported moderate skills, 35% low, and 27.5% high, pointing to the need for targeted digital training. Income levels further reflected constraints, with 46.66% in the low-income category, 41.67% medium, and just 11.67% high. Information-seeking behavior was encouraging, as 45% showed medium engagement and 34.17% high engagement, indicating openness to new methods.
	Ownership of ICT gadgets was dominated by mobile phones/smartphones (35.83%), followed by televisions (27.5%), while only 6.66% owned computers or laptops, limiting access to advanced platforms. Social participation was moderate for 53.33% of respondents, with 25% reporting low involvement, suggesting scope for strengthening peer learning. Innovativeness was evident, as 54.16% adopted technologies after observing successful use, 40% were early adopters, and only 5.84% were late adopters.
	Social media usage was widespread, with 71.67% reporting medium engagement, positioning these platforms as emerging channels for agricultural information. However, ICT training remained a major gap, as 70.83% of respondents had not undergone any formal training, underscoring the urgency of capacity-building initiatives.
Distribution of respondents according to their Regressed variables
Training Needs in ICT among Farmers The analysis of training requirements revealed that respondents expressed the strongest need for hands‑on training in mobile applications (91.67%), including how to use apps (91.67%), access information through apps (86.67%), and conduct internet searches (88.33%). Other priority areas included database usage (77.50%), Agri portal navigation (74.16%), operating digitized databases (66.67%), understanding portal contents (65.00%), and operating agricultural portals (65.00%). Training in Agricultural Expert Systems (AES) was also emphasized, with 60.00% requiring support in operating AES and 54.17% in accessing AES contents. Moderate needs were identified for installing apps (43.33%), operating Android mobiles (22.50%), computer systems (16.67%), accessing SMS (17.50%), and downloading information (12.50%).
Respondents also indicated training needs to some extent in downloading information (80.00%), using the internet (71.67%), operating computer systems (67.50%), and handling Android mobiles (46.66%). Additional areas included utilizing Kisan Call Centre (35.00%), opening webpages (25.83%), operating agricultural portals (21.67%), accessing databases (19.17%), and operating SMS (19.17%).
Less critical training needs were reported in accessing information through mobile apps (80.00%), downloading and installing apps (60.83%), operating Android mobiles (29.17%), and utilizing KCC services (41.67%). Lower percentages were observed for operating AES (14.16%), accessing databases (17.50%), searching the internet (10.83%), and using databases (5.00%).
Overall, only a meagre proportion of respondents reported no training needs, indicating a strong willingness among farmers to participate in ICT capacity‑building programs. This underscores the importance of structured training interventions to enhance digital literacy and bridge the knowledge gap in agricultural extension.
 TABLE 1
(Distribution of respondents according to their training needs of the respondents on ICT)
								(N=120)
	
	ICTs
	Training needs
	Mean Score
	Most needed
	Somewhat needed
	Less needed
	Not needed

	
	
	
	
	No
	Per
cent
	No
	Per
cent
	No
	Per
cent
	No
	Per
cent

	
1
	
Web browsing
	How to operate the computer system
	2.71
	20
	16.6
	81
	67.5
	16
	13.33
	03
	2.50

	
	
	Searching over internet
	3.67
	10.6
	88.3
	07
	5.83
	05
	4.17
	02
	1.67

	
	
	How to use internet
	2.79
	14
	11.6
	86
	71.6
	17
	14.16
	03
	2.50

	
	
	Average
	2.79
	

	
2
	
Agricultural portals
	How to download information
	2.88
	15
	12.5
	96
	80.0
	06
	5.00
	3
	2.50

	
	
	How to use Agri portals
	3.23
	89
	74.1
	16
	13.3
	13
	10.83
	2
	1.67

	
	
	Availability of different portal  and its contents
	2.51
	60
	50.0
	30
	25.0
	25
	20.83
	5
	4.17

	
	
	How to operate most commonly used agricultural portals
	2.90
	78
	65.0
	26
	21.6
	14
	11.67
	2
	1.67

	
	
	Average
	3.07
	

	
3
	
Agricultural  Expert System
    (AES)
	How to access various databases
	2.59
	65
	54.1
	28
	23.3
	21
	17.50
	6
	5.00

	
	
	How to operate an AES
	2.77
	75
	62.5
	23
	19.1
	17
	14.16
	5
	4.17

	
	
	Availability of different AES and its contents
	2.71
	72
	60.0
	25
	20.8
	19
	15.83
	4
	3.33

	
	
	Average
	2.69
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(FIG.1 Distribution of respondents according to the training needs of ICT)

Conclusion
Farmers in Tirupathur district demonstrate a clear readiness to adopt digital technologies, but their effective utilization of these tools hinges on the availability of practical, hands-on training opportunities. The growing emphasis on mobile applications, online information retrieval, database management, and agricultural portal navigation signals a significant shift in perception—ICT is increasingly recognized not as a supplementary resource, but as an indispensable element of modern agricultural decision-making. This change reflects the evolving mindset of farmers who are beginning to view digital tools as essential for improving efficiency, accessing timely information, and making informed choices in a rapidly changing agricultural landscape.
However, this willingness to embrace ICT is tempered by persistent challenges. Limited digital literacy restricts farmers’ ability to navigate complex platforms, while financial constraints often prevent investment in smartphones, internet connectivity, or advanced devices. In addition, inadequate exposure to structured ICT training programs means that many farmers remain unaware of the full potential of these technologies. These barriers underscore the need for interventions that go beyond technical delivery, ensuring inclusivity by addressing socio-economic disparities and tailoring training to the realities of rural communities.
Addressing these gaps requires coordinated and multi-stakeholder efforts. Extension agencies must integrate ICT modules into their outreach activities, government bodies should prioritize rural digital infrastructure development, and academic institutions can contribute by designing context-specific curricula and training materials. Farmer-friendly modules that emphasize practical demonstrations, local language support, and peer learning can significantly enhance confidence and usability. Simplifying access to online platforms and ensuring affordability of digital services will further strengthen adoption.
Ultimately, the study highlights ICT as a transformative force in agriculture. By bridging the digital divide through targeted training and inclusive support systems, farmers can enhance their resilience against climate variability, market fluctuations, and resource constraints. Strengthened digital capacity will not only improve farm productivity and knowledge dissemination but also empower rural households to participate more equitably in the digital economy. In this way, ICT adoption becomes a pathway to sustainable agricultural development and resilient rural livelihoods.
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