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Digital Extension in Agriculture: A Review of WhatsApp Groups for Information Dissemination in India


Abstract 
Information and communication technologies (ICTs), especially mobile-based platforms like WhatsApp, are bringing about a paradigm shift in agricultural extension systems in India. This research looks at the benefits and drawbacks of using WhatsApp groups for farmer education and agricultural information sharing. The study evaluates the efficacy of WhatsApp as a digital extension tool by synthesizing information from peer-reviewed publications, theses, and institutional reports based on research published between 2015 and 2026. The results show that through multimedia-supported advisories, WhatsApp groups greatly improve farmer participation, real-time communication, and information sharing. By offering timely and location-specific information, the platform enhances decision-making, fosters peer learning, and fortifies social networks. The review does, however, also point out a number of drawbacks, such as the dissemination of false information, message overload, the digital divide, and the absence of organized moderation. The efficacy and inclusivity of WhatsApp-based communication are further impacted by differences in digital literacy, smartphone availability, and network connectivity. Concerns about content reliability are also raised by the lack of institutional rules and formal validation procedures. WhatsApp groups have a lot of potential as a supplementary tool to conventional extension methods, despite these difficulties. In order to increase the efficacy of WhatsApp-based advice services, the study highlights the necessity of including expert moderation, raising digital literacy, and creating policy frameworks. Overall, the study comes to the conclusion that although WhatsApp is an effective tool for agricultural extension, its effectiveness depends on institutional backing, inclusivity, and methodical management to guarantee accurate and fair information.
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Introduction 
Agricultural extension plays a crucial role in enhancing agricultural productivity, improving rural livelihoods, and promoting sustainable farming practices in developing countries such as India. Traditionally, extension systems have relied on interpersonal communication approaches, including farm visits, demonstrations, and group meetings, which have been effective in fostering trust and experiential learning among farmers. However, these approaches are increasingly constrained by limitations related to scalability, cost, and timeliness (Anderson & Feder, 2004). The emergence of Information and Communication Technologies (ICTs) has introduced new paradigms in extension delivery by enabling faster, more cost-effective, and scalable communication channels. Among these, mobile phones have significantly transformed rural communication by overcoming spatial and temporal barriers in information dissemination (Aker, 2011; Mittal & Mehar, 2016). Despite these advancements, access to formal extension services remains limited; for instance, less than 7% of agricultural households in India reportedly receive technical advice from institutional sources such as Krishi Vigyan Kendra’s or extension personnel 
(NSSO, 2014). This highlights the need for alternative and complementary communication platforms to strengthen extension outreach.
In this context, social media platforms have emerged as important tools for enabling pluralistic extension systems by connecting diverse agricultural stakeholders within the Agricultural Information System (AIS) and transforming them into active participants in the development process (Naruka et al., 2017). Among these platforms, WhatsApp has gained significant popularity due to its affordability, user-friendly interface, and multimedia capabilities. It enables users to exchange text messages, images, videos, voice notes, and documents in real time, thereby facilitating rapid and interactive communication. Compared to traditional SMS-based services, WhatsApp offers enhanced functionality and flexibility, making it particularly suitable for agricultural communication in developing countries (Shahid, 2018).
WhatsApp groups, in particular, have emerged as dynamic platforms for agricultural information dissemination. They enable real-time interaction among farmers, extension agents, researchers, and input dealers, thereby promoting participatory learning and collaborative problem-solving. Farmers can share field-level issues, receive immediate expert advice, and engage in peer-to-peer knowledge exchange, which strengthens social networks and enhances learning outcomes. Empirical studies indicate that WhatsApp-based extension approaches improve farmers’ access to timely and relevant information, facilitate knowledge sharing, and support informed decision-making (Saravanan et al., 2015; Kumar et al., 2020; Baishya & Samalia, 2020). Furthermore, WhatsApp-based communication offers flexibility in terms of time and location, enabling even hesitant or resource-constrained farmers to participate actively in information exchange processes. The availability of multiple communication modes—such as one-to-one, one-to-many, and many-to-many interactions—enhances inclusivity and responsiveness within extension systems. Instant feedback mechanisms and peer interactions also contribute to building trust and strengthening farmer networks.
Given its growing significance, WhatsApp represents a novel and promising approach to agricultural information dissemination, with the potential to complement traditional extension systems. However, its effectiveness depends on addressing challenges related to access, content quality, and inclusivity. In this context, the present paper critically examines the role of WhatsApp groups in agricultural information dissemination, focusing on their applications, advantages, limitations, and implications for strengthening digital extension systems.
Objectives 
1. To review and compile the body of research on WhatsApp groups' effectiveness in India for spreading agricultural knowledge.
2. To determine the main difficulties, and gaps in the application of WhatsApp groups to agricultural extension.
3. To suggest evidence-based tactics and suggestions to improve the efficiency and accessibility of WhatsApp-based extension programs.
Methodology 
A thorough analysis of the literature on the use of WhatsApp groups for agricultural information transmission served as the foundation for this study. A variety of sources, including Google Scholar, Scopus-indexed journals, ICAR repositories such as research journals, annual reports, KVK documents, and other scholarly databases, were used to gather pertinent research papers, theses, and reports. Keywords including "WhatsApp in agriculture," "social media in agricultural extension," and "mobile-based advisory services" were included in the search. A few earlier researches were included for conceptual support, but the review mainly concentrated on studies published between 2015 and 2026.
Studies that were relevant to agriculture and related fields were chosen, especially those that looked at how farmers use ICT platforms like WhatsApp to share information. Excluded were studies that focused on general social media usage without extension relevance, lacked full-text access, or had no direct connection to agriculture. In order to comprehend the advantages and disadvantages of WhatsApp groups in agricultural extension, the chosen publications were thoroughly examined and studied to extract important data. These facts were then methodically arranged into narrative form, tables, and comparative dimensions.
Theoretical and Conceptual Framework
It is possible to gain a better understanding of the use of WhatsApp groups in agricultural information transmission by applying well-established theoretical views that explain learning mechanisms, communication processes, and technological adoption. A solid conceptual foundation for examining the function of digital platforms in extension systems is provided by integrating these frameworks. A fundamental explanation of how new concepts and technology proliferate within a social system is provided by the Diffusion of Innovations hypothesis (Rogers, 2003). This idea states that social networks, communication channels, and time all have an impact on how innovations are adopted. When it comes to WhatsApp groups, the platform serves as a quick communication route that speeds up the diffusion process by allowing farmers to share knowledge instantly.
More information about how farmers learn through interaction and observation may be found in the Social Learning Theory (Bandura, 1977). Farmers can observe shared experiences, discuss ideas, and learn from one another via WhatsApp groups, which serve as virtual learning environments. By offering visual proof of practices, the inclusion of multimedia content—such as pictures and videos—improves comprehension and retention. This participatory setting fosters group learning and motivates farmers to alter their behavior.
Furthermore, ICT-enabled extension frameworks highlight how digital technology can enhance the effectiveness, responsiveness, and reach of extension systems (Aker, 2011; Fabregas et al., 2019). These frameworks emphasize how ICT technologies facilitate real-time advising services, cut transaction costs, and lessen information asymmetry. 
By enabling two-way contact between farmers and specialists, WhatsApp supports these ideas and changes extension from a linear knowledge transmission approach to a more dynamic and participatory method. Additionally, the idea of pluralistic extension systems is crucial to comprehending WhatsApp's function. Numerous parties are involved in modern extension systems, including public organizations, private businesses, non-governmental organizations, and farmers. By bringing together many actors and facilitating cooperative knowledge sharing, WhatsApp groups function as integrative platforms within this system (Birner & Anderson, 2007). All things considered, these theoretical viewpoints suggest that WhatsApp-based extension is more than just a communication tool; rather, it is a platform that transforms agricultural innovation adoption, learning processes, and the distribution of knowledge. It makes it easier for more decentralized, network-based, and participatory agricultural systems to replace top-down extension methods.
Trend Analysis of WhatsApp Group based Studies in India
Over the past ten years, research on WhatsApp-based agricultural extension in India has clearly evolved from simple technological investigation to more complex and impact-focused investigations. Research during the first phase (2015–2017) mostly concentrated on how mobile phones and ICT technologies could enhance communication effectiveness and close information gaps in rural areas. These early researches focused on timeliness, accessibility, and how mobile-based advising services may help overcome geographical limitations. The focus shifted to assessing WhatsApp's efficacy as a communication tool during the second phase (2018–2021), with research showing gains in knowledge acquisition, farmer involvement, peer learning, and decision-making. User behavior, adoption trends, and the useful advantages of multimedia-based warnings have been studied by researchers more and more. The research has grown increasingly critical and thorough in the most recent phase (2022–2026), examining intricate aspects including group dynamics, misinformation, digital inclusion, socio-psychological effects, and governance concerns. Additionally, connecting WhatsApp with official extension systems and creating regulation frameworks for its controlled use are becoming more and more important. All things considered, the trend shows a movement from technology adoption to effect assessment, and ultimately toward institutionalization of digital extension systems, sustainability, and inclusion.
Table 1. Evolution of WhatsApp in Agricultural Extension (2015–2026)
	Phase 1
(2015–2017)
	Phase 2
(2018–2021)
	Phase 3
(2022–2026)

	 Basic ICT Use     
	Effectiveness Studies          
	Impact & Governance

	 • Mobile access
	• Knowledge gain
	• Digital inclusion

	 • Information flow
	• Farmer participation
	• Misinformation issues

	 • Communication
	• Peer learning
	• Policy & regulation


   


Effective Role of WhatsApp Groups
A study by Nain et al. (2019) examined how Indian farmers use WhatsApp groups for agricultural extension. According to the study, WhatsApp groups made it easier for agricultural knowledge to spread quickly, giving farmers access to timely advisories. Peer learning and knowledge co-creation were improved as a result of farmers actively sharing field-level issues, pictures, and solutions. According to the study's findings, WhatsApp groups greatly enhanced farmers' access to information and fortified social networks.
In agricultural extension systems, Saravanan et al. (2015) looked at mobile-based advising services like WhatsApp. The results showed that WhatsApp improved farmers' and experts' real-time communication, cutting down on information transmission delays. Multimedia-based recommendations helped farmer’s better grasp complex agricultural techniques.
Kumar et al. (2020) investigated how farmers use social media, concentrating on WhatsApp. According to the findings, WhatsApp was the most popular medium for agricultural communication, with farmers using it to share cultivation methods, pest control strategies, and market information. The study found that WhatsApp increased farmers' awareness and decision-making skills.
Baishya and Samalia (2020) examined farmers' use of social media. According to the study, WhatsApp was essential for connecting farmers and disseminating information, especially among forward-thinking farmers. It did, however, also highlight issues that could compromise the accuracy of shared information, such as false information and a lack of content verification.
The usefulness of WhatsApp as an extension tool was assessed by Shahid (2018). According to the study, WhatsApp groups made it possible for extension agents to communicate effectively and affordably with a large number of farmers at once. Additionally, it increased the frequency and reactivity of interactions in extension systems.
An experimental investigation on the efficacy of WhatsApp messaging among farmers was carried out by Pawar et al. in 2024. The study found that following exposure to WhatsApp-based advisories, knowledge levels significantly increased. Farmers demonstrated a better comprehension of suggested techniques, demonstrating the platform's efficacy in spreading technology.
In their study of WhatsApp-based agricultural advising services, Sharma et al. (2024) discovered that farmers could obtain information based on their needs and quickly get answers to their questions. The platform improved participative communication and decreased the time and expense of obtaining extension services.
The function of mobile-based ICT tools in agricultural extension in India was studied by Mittal and Mehar (2016). According to the study, mobile apps like WhatsApp greatly enhanced smallholder farmers' access to technical and market information. The study highlighted how ICT tools improve decision-making efficiency by lowering transaction costs and information asymmetry.
Aker (2011) examined how mobile phones affect the spread of agricultural knowledge in poor nations. The study demonstrated that mobile-based communication platforms reduce spatial barriers by providing timely access to price and advice information, even though it was not solely focused on WhatsApp. These results corroborate the usefulness of apps like WhatsApp in filling in knowledge gaps.
Anand (2021) studied how WhatsApp helps Maharashtra farmers share agricultural technology. According to the study, WhatsApp groups greatly improved the efficiency and speed of information sharing, allowing farmers to get immediate advice on market trends, crop management, and pest control. Peer learning and problem-solving skills were enhanced by farmers' active sharing of field-level problems and solutions. According to the study, using multimedia content—such as pictures and videos—improved understanding and memory of farming methods.
The function of social media in agricultural extension was examined by Naruka et al. (2017). According to the study, multi-directional communication is made possible by platforms like WhatsApp, which enables simultaneous interaction between farmers, researchers, and extension agents. In farming communities, this enhances cooperative learning and the spread of innovation
A study on farmers' preferences and involvement in WhatsApp groups for the exchange of agricultural information was carried out by Jothilakshmi et al. (2024). According to the survey, farmers favored WhatsApp groups because of peer engagement, fast information flow, and simplicity of access. Group attributes like content relevancy, member activity, and expert presence were found to have a substantial impact on participation. The study found that well-run WhatsApp groups improve farmer engagement and the effectiveness of information exchange.
Verma et al. (2026) investigated how social media, such as WhatsApp, affects sheep producers' sociopsychological engagement. According to the study, social media sites helped farmers become more engaged, motivated, and self-assured. Farmers' views were positively impacted by WhatsApp groups, which were especially successful in fostering social ties, knowledge exchange, and group problem-solving.
Farmers' opinions of WhatsApp as a medium for disseminating agriculture technologies were examined by Balaji and Kavaskar (2024). According to the study, most farmers said WhatsApp was a very practical, accessible, and efficient way to get agricultural information. It improved alerts' accessibility, timeliness, and clarity, especially when using multimedia formats. However, there have also been reports of issues with false information, message overload, and a lack of verification procedures.
Table 2. Major findings on Effectiveness
	S. No.
	Authors & Year
	Dimension
	Major Findings

	1. 
	Verma et al. (2026)
		Socio-psychological



	



	Increased motivation, confidence, and social bonding

	2. 
	Sharma et al. (2024)
	Advisory services
	Instant feedback; reduced time and cost

	3. 
	Jothilakshmi 
et al. (2024)
	Participation behavior
	Group relevance and expert presence influence engagement

	4. 
	Balaji & Kavaskar (2024)
	Perception
	Positive perception; concerns of misinformation and overload

	5. 
	Pawar et al. (2023)
	Knowledge gain
	Significant increase in knowledge levels

	6. 
	Anand (2021)
	Technology transfer
	Faster dissemination; multimedia improves understanding; network issues

	7. 
	Kumar et al. (2020)
	Usage behavior
	Widely used platform; improved awareness and decision-making

	8. 
	Baishya & Samalia (2020)
	Information reliability
	Improved connectivity; issues of misinformation

	9. 
	Nain et al. (2019)
	Information dissemination
	Rapid sharing; improved peer learning

	10. 
	Shahid (2018)
	Extension effectiveness
	Low-cost and scalable communication

	11. 
	Naruka et al. (2017)
	Social interaction
	Multi-directional communication; collaborative learning

	12. 
	Mittal & Mehar (2016)
	ICT impact
	Reduced information asymmetry; improved access

	13. 
	Saravanan et al. (2015)
	Communication efficiency
	Real-time advisory; reduced delay

	14. 
	Aker (2011)
	Market information
	Timely access to price and advisory information



Table 3. Comparative Analysis of Studies
	S. No.
	Dimensions
	Similarities
	Differences

	1
	Information Dissemination
	Fast, real-time communication (Sharma et al 2024; Jothilakshmi et al. 2024; Nain; Aker)
	Varies with content quality and connectivity

	2
	Knowledge Gain
	Improved awareness and learning (Pawar 2024; Kumar et al. 2020; Anand 2021)
	Depends on literacy and message clarity

	3
	Communication Efficiency
	Instant feedback; reduced cost/time (Sharma et al 2024; Shahid 2018; Saravanan et al. 2015)
	Limited in poor network areas

	4
	Participation & Interaction
	Active peer learning (Jothilakshmi et al. 2024; Naruka et al. 2017; Nain et al. 2019)
	Influenced by group activity and admin role

	5
	Adoption Behavior
	Increased technology use (Kumar et al. 2020; Mittal & Mehar 2016)
	Varies with socio-economic status

	6
	Socio-psychological Impact
	Improved motivation and confidence (Verma et al 2026.)
	Not uniform across all farmers

	7
	Cost & Accessibility
	Low-cost and scalable (Shahid 2018; Mittal & Mehar 2016)
	Requires smartphones and internet

	8
	Information Reliability
	Quick dissemination (Balaji, G & Kavaskar, M. 2024, Baishya, K., & Samalia, H. V. 2020)
	Risk of misinformation and overload

	9
	Group Dynamics
	Expert presence improves effectiveness (Jothilakshmi et al. 2024)
	Large groups → information overload

	10
	Limitations
	Digital divide, network issues (Anand 2021, Balaji, G & Kavaskar, M. 2024, Baishya, K., & Samalia, H. V. 2020)
	Severity varies by region



Studies on WhatsApp-based agricultural extension show both significant contextual differences and a number of recurring patterns when compared. WhatsApp groups are acknowledged in the majority of research for facilitating quick, real-time information sharing, raising farmers' awareness, and improving communication effectiveness through immediate feedback and lower expenses. The platform's capacity to encourage peer learning and active involvement, which strengthens social connection and fosters socio-psychological benefits including greater motivation and confidence among farmers, is a regular finding. Furthermore, WhatsApp is widely recognized as a scalable and inexpensive tool that promotes increased use of digital technology in agriculture. However, not everyone experiences these advantages, and environmental circumstances lead to notable variations. Group management techniques, network connectivity, and material quality all affect how well information is disseminated. Farmers' literacy levels and message clarity have an impact on knowledge acquisition, but group activities and the presence of moderators or experts are crucial for participation. The necessity for cellphones and dependable internet continues to limit accessibility, and adoption patterns vary based on socioeconomic class. In addition, problems like misinformation, message overload, and the digital divide draw attention to differences in the accuracy and accessibility of information. Overall, despite WhatsApp's great potential as an extension tool, different institutional, social, and technological factors influence its impact.
Limitations of WhatsApp Groups
Verma et al. (2026) found that although social media platforms improve sociopsychological engagement, differences in access, digital abilities, and social dynamics can lead to unequal participation among farmers, which restricts the inclusiveness of WhatsApp-based communication.
Farmers' perceptions of WhatsApp as a dissemination tool were examined by Balaji and Kavaskar (2024), who discovered that message overload and information lack of legitimacy were significant limitations. Due to the large number of messages posted inside groups, farmers reported having trouble identifying reliable information.
According to Jothilakshmi et al. (2024), group attributes like content relevancy, member activity, and expert participation have a significant impact on how effective WhatsApp groups are. The efficiency of information dissemination in poorly run groups is diminished by low participation and irrelevant content.
Sharma et al. (2024) pointed out that while WhatsApp facilitates rapid communication, it does not always guarantee in-depth engagement and regional advisory services. The study identified barriers to long-term farmer engagement and context-specific solutions.
Anand (2021) noted a number of real-world restrictions on the use of WhatsApp for technology transfer, such as information overload, inadequate network access, and low digital literacy. These issues limit the efficient use of WhatsApp groups, especially among small and marginal farmers, according to the study.
According to Baishya and Samalia (2020), while WhatsApp helps farmers share information, it also facilitates the transmission of false and unreliable information. The reliability of agricultural advisories is often impacted by farmer confusion caused by inadequate content review methods.
According to Nain et al. (2019), WhatsApp groups frequently rely on pre-existing social networks, which limits outreach to larger farming communities and prevents new members from joining.
Although social media facilitates two-way communication, Naruka et al. (2017) noted that the absence of formal communication frameworks may result in disorganized information flow and decreased efficacy in extension systems.
According to Mittal and Mehar (2016), the digital divide, which prevents farmers without smartphones or internet access from using digital extension services, limits ICT-based applications like WhatsApp.
According to Saravanan et al. (2015), although mobile platforms increase communication efficiency, their limits in experiential learning and face-to-face engagement prevent them from completely replacing traditional extension techniques.
According to Aker (2011), the consistency and reach of information distribution are impacted by infrastructure issues that mobile-based communication systems must deal with, such as network constraints and uneven access.
Table No. 4. Major Findings on Limitations 
	S. No.
	Study (Author, Year)
	Dimension of Limitation
	Key Limitation Identified

	1
	Verma et al. (2026)
	Inclusiveness / Participation
	Unequal participation due to differences in access, digital literacy, and social dynamics

	2
	Balaji & Kavaskar (2024)
	Information Management
	Message overload and difficulty in identifying reliable information

	3
	Jothilakshmi
 et al. (2024)
	Group Dynamics
	Effectiveness depends on content relevance, member activity, and expert involvement; poor management reduces efficiency

	4
	Sharma et al. (2024)
	Communication Depth
	Limited capacity for in-depth engagement and location-specific advisory services

	5
	Anand (2021)
	Technological Constraints
	Network issues, low digital literacy, and information overload hinder effective usage

	6
	Baishya & Samalia (2020)
	Information Reliability
	Spread of misinformation due to lack of content verification mechanisms

	7
	Nain et al. (2019)
	Outreach Limitation
	Dependence on existing social networks restricts expansion and inclusivity

	8
	Naruka et al. (2017)
	Structural Issues
	Lack of formal communication frameworks leads to disorganized information flow

	9
	Mittal & Mehar (2016)
	Digital Divide
	Limited access due to lack of smartphones and internet connectivity

	10
	Saravanan et al. (2015)
	Extension Limitation
	Cannot fully replace experiential learning and face-to-face extension methods

	11
	Aker (2011)
	Infrastructure Constraints
	Network limitations and uneven access affect consistency and reach of information




Suggestions to improve the effectiveness of Whatsapp Group Messages 

1. Enhancing Validation and Content Quality
         It is crucial to make sure that only verified and scientifically proven material is provided within WhatsApp groups in order to combat the problem of misinformation. The dependability of content can be greatly increased by include scientists, extension specialists, and qualified moderators (Baishya & Samalia, 2020; Balaji & Kavaskar, 2024). Additionally, studies show that farmers' trust is increased and misinformation is decreased when experts are involved.
2. Encouraging Moderate and Structured Group Management
         Improving communication effectiveness requires effective group management. WhatsApp groups ought to have a clear structure and set of rules, such as:
i. Specified goals
ii. Regulated message flow
iii. Appointed administrators
       Active moderating and the sharing of pertinent content boost effectiveness and    participation, according to research (Jothilakshmi et al., 2024).
3. Improving Farmers' Digital Literacy
Increasing farmers' proficiency with digital tools is crucial to optimizing the advantages of WhatsApp-based extensions. Training courses ought to concentrate on
i. Simple use of a smartphone
ii. Finding reliable information
iii. Efficient use of digital platforms
Digital literacy has a major impact on the adoption and efficient use of ICT products, according to studies (Anand, 2021; Mittal & Mehar, 2016).
4. Including Advisory Services Based on Multimedia
To increase comprehension, particularly among farmers with poor reading skills, the usage of images, videos, and voice messages should be promoted. Agricultural practices are better understood and retained when multimedia content is used (Anand, 2021; Saravanan et al., 2015).

5. Maintaining Inclusivity and Closing the Digital Gap
Incorporating women, small, and marginal farmers into WhatsApp-based extension systems should be a priority. This can be accomplished by:
i. Granting Smartphone access
ii. Enhancing internet access in remote areas
iii. Encouraging digital access points located in communities
Research shows that WhatsApp groups' reach is constrained by the digital divide (Mittal & Mehar, 2016; Aker, 2011).
6. Promoting Feedback Mechanisms and Two-Way Communication
Instead of encouraging one-way information flow, WhatsApp groups ought to encourage participatory communication. Motivating farmers to:
i. Make inquiries
ii. About your fieldwork experiences.
iii. Take part in conversations
This can enhance learning outcomes and engagement (Nain et al., 2019; Sharma et al., 2024).
7. Reducing Information Overload
Controlling the frequency and relevance of messages is crucial to preventing message clutter. Administrators need to make sure:
i. Only critical and necessary messages are disseminated.
ii. There are fewer pointless forwards.
This enhances the information's usability and intelligibility (Balaji & Kavaskar, 2024).
8. Connecting Formal Extension Systems to WhatsApp
In addition to more conventional extension techniques like field trips, demonstrations, and farmer meetings, WhatsApp should be utilized. Research highlights that in-person interactions and experiential learning cannot be completely replaced by digital tools (Saravanan et al., 2015).
9. Developing Institutional Guidelines and Policies
There is a need for formal guidelines and frameworks for the use of WhatsApp in agricultural extension. Government and extension agencies should:
i. Standardize content dissemination
ii. Monitor group activities
iii. Ensure accountability
Conclusion
WhatsApp groups have become efficient instruments for the quick, inexpensive, and interactive broadcast of agricultural information, greatly enhancing knowledge exchange, farmer engagement, and decision-making through real-time and multimedia communication, additionally, they improve peer learning and connect farmers with specialists, increasing the responsiveness and accessibility of extension. However, issues including false information, message overload, digital illiteracy, inadequate connectivity, and unequal access to Smartphone restrict their efficacy and dependability. The quality of information given is further impacted by the lack of systematic validation procedures and organized moderation. WhatsApp-based communication should be combined with official extension mechanisms of Krishi Vigyan Kendra’s and Agricultural Technology Management Agency to increase their impact and guarantee expert participation and accountability. Increasing farmers' digital literacy and fortifying rural internet infrastructure must be the top priorities for policy initiatives. To cut down on false information and boost productivity, precise rules for group management and content validation are also crucial. All things considered, a well-rounded strategy that blends WhatsApp with traditional extension techniques is required to guarantee dependable, inclusive, and efficient agricultural information distribution.
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