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Introduction

Agriculture is rapidly entering the digital age. Earlier, farmers depended mainly on village extension workers, radio, television, newspapers and printed leaflets for agricultural information. With the advent of Information and Communication Technology (ICT), advisory services became faster through mobile phones, SMS, websites and mobile applications. Advances in Artificial Intelligence (AI), satellite technology, drones and data analytics are transforming agricultural extension. Farmers can now receive timely, accurate and location-specific recommendations on crop production, weather, pest management, nutrient application and market prices directly on their mobile phones. Digital Agricultural Extension combines the expertise of scientists and extension professionals with modern digital technologies to provide reliable and personalized advisory services that help farmers make better decisions and improve farm productivity.
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From ICT to Artificial Intelligence

The first phase of digital extension focused on ICT tools such as radio, television, Kisan Call Centres, mobile phones and agricultural websites. These technologies improved communication between scientists and farmers and enabled rapid dissemination of information. However, the advice was often generalized and intended for large groups of farmers.

The emergence of Artificial Intelligence has brought a new dimension to agricultural advisory services. AI can analyse weather data, soil information, crop conditions, pest incidence and satellite images to generate recommendations that are specific to a farmer's field. Mobile applications equipped with AI can identify diseases from photographs, estimate nutrient deficiencies, predict pest outbreaks and suggest suitable management practices. Thus, agricultural extension is evolving from simply providing information to delivering intelligent, personalized and predictive advisory services.

Benefits to Farmers
Digital Agricultural Extension enables farmers to receive scientific recommendations without unnecessary delays. Weather forecasts help farmers decide the appropriate time for sowing, irrigation and harvesting. Early warning of pest and disease outbreaks allows timely management, reducing crop losses and unnecessary pesticide use. Digital soil health records assist in balanced fertilizer application, improving soil fertility while lowering production costs. Access to market information enables farmers to identify better marketing opportunities and obtain fair prices for their produce. Overall, digital technologies contribute to higher productivity, reduced costs, improved profitability and greater resilience to climate variability.

Role of Farmers

The success of Digital Agricultural Extension depends on the active participation of farmers. Farmers should make effective use of smartphones, mobile applications and social media groups to access authentic agricultural information. They should verify recommendations through agricultural experts whenever necessary and avoid relying on unverified messages circulated on social media. Providing timely feedback on crop performance, pest incidence and weather-related problems also helps extension agencies improve the quality and relevance of advisory services.

Role of Extension Professionals

Even in the era of Artificial Intelligence, extension professionals remain indispensable. Digital technologies provide information, but extension personnel interpret scientific recommendations according to local soil, climate and farming conditions. They guide farmers in adopting new technologies, organize demonstrations and training programmes, verify digital advisories under field conditions and ensure that modern technologies are accessible to all farmers, including those with limited digital literacy.
Benefits of AI-Based Agricultural Extension

· Faster decision-making 

· Personalized recommendations 

· Higher crop productivity 

· Reduced input costs 

· Improved market access 

· Sustainable farming 
Some AI tools/platforms for efficient decision support in Agriculture

	Platform
	AI Features
	Status in Kashmir

	SKUAST-K AI e-Plant Health Clinic
	AI disease diagnosis, pest identification, expert consultation
	Developed and launched in Kashmir in 2026

	FarmIT Kashmir
	AI, ML, IoT, satellite-based orchard advisory
	 Designed specifically for Kashmir horticulture 

	Plantix
	AI image-based disease and nutrient deficiency diagnosis
	 Used by many extension workers and farmers

	Kisan Sarathi
	AI-supported multilingual advisory and expert consultation
	Available across J&K and promoted through KVKs 

	Kisan Suvidha
	Smart digital advisory with weather and plant protection
	Available throughout Kashmir 

	Microsoft Seeing AI (crop image assistance)
	AI image recognition (limited agricultural use)
	Can assist farmers in image interpretation

	Google Gemini
	AI chatbot for crop recommendations and information
	 Increasingly used by extension personnel

	ChatGPT
	AI advisory, diagnosis support, content generation
	 Used by scientists, KVKs and progressive farmers

	Google Lens
	AI-based image recognition for pests and weeds
	Freely available

	Yara FarmCare
	AI nutrient recommendation and fertilizer advisory
	 Available in India

	CropIn SmartFarm
	AI farm monitoring and predictive analytics
	 Available to organizations and agribusinesses

	AgriApp
	AI-supported crop advisory
	 Available in India

	BharatAgri
	AI crop management recommendations
	 Available through Android app 

	Fasal
	AI + IoT irrigation, disease and weather advisory
	 Can be adopted by orchard growers in Kashmir

	DeHaat AI Platform
	AI advisory, market linkage and input recommendations
	 Available in India


SKUAST-K AI e-Plant Health Clinic 
It is an initiative of Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir (SKUAST-K) that uses Artificial Intelligence (AI) to identify plant diseases, pests, and nutrient deficiencies. Farmers can upload pictures of affected crops through a mobile app or online platform for quick diagnosis. The system provides instant recommendations for suitable control measures and crop management. It helps farmers save time and reduce crop losses through early detection. The initiative promotes digital agriculture, precision farming, and improved crop productivity.
FarmIT Kashmir
It is a digital agriculture initiative that promotes the use of modern information technology in farming. It provides farmers with timely information on weather forecasts, crop management, pest and disease control, market prices, and government schemes. The platform helps farmers make informed decisions, improve crop productivity, and reduce production costs. FarmIT Kashmir supports smart farming practices and strengthens the connection between farmers, agricultural experts, and extension services.
Plantix
Plantix is an AI-based mobile application that helps farmers identify plant diseases, pests, and nutrient deficiencies by analysing photos of affected crops. Farmers simply upload an image, and the app provides a quick diagnosis along with recommendations for treatment and crop management. It also offers information on crop cultivation, fertilizers, and pest control. Plantix helps improve crop health, reduce losses, and promote scientific and sustainable farming practices.
Kisan Sarathi 
Kisan Sarathi is a digital agricultural advisory platform developed to provide farmers with timely and reliable farming information. It offers guidance on crop production, pest and disease management, weather updates, market prices, and government schemes. Farmers can access expert advice and recommended agricultural practices through the platform. Kisan Sarathi helps improve farm productivity, supports informed decision-making, and promotes the use of modern technologies in agriculture.
Kisan Suvidha
Kisan Suvidha is a mobile application developed by the Government of India to provide farmers with essential agricultural information at one place. It offers services such as weather forecasts, market prices, plant protection measures, fertilizer and seed information, and details of nearby agro-advisory centres. The app also provides information on government schemes and crop advisories. Kisan Suvidha helps farmers make informed decisions, improve productivity, and adopt scientific farming practices.
Microsoft Seeing AI (Crop Image Assistance)
It is an AI-powered mobile application developed by Microsoft that can assist users in identifying and describing objects through images. In agriculture, it can help capture and describe crop images, supporting the identification of visible plant problems. The app uses artificial intelligence to analyze images and provide audio or text descriptions. It supports quick field observations and complements other AI-based plant health diagnostic tools, promoting smart and digital agriculture.
Google Gemini 
It is an AI-powered assistant developed by Google that supports farmers, students, and agricultural professionals by providing quick and accurate agricultural information. It can answer questions on crop production, pest and disease management, soil health, weather, fertilizers, and government schemes. Gemini also helps analyze crop images, generate farm reports, and translate agricultural information into local languages. It promotes smart farming, informed decision-making, and improved agricultural productivity through the use of artificial intelligence.
ChatGPT 
It is an AI-powered conversational assistant that helps farmers, students, and agricultural professionals’ access agricultural information quickly and easily. It provides guidance on crop cultivation, pest and disease management, soil health, irrigation, fertilizers, weather-related farming practices, and government schemes. ChatGPT can also assist in preparing farm reports, answering agricultural queries, and explaining scientific concepts in simple language. It supports informed decision-making, smart farming, and improved agricultural productivity through artificial intelligence.
Google Lens
Google Lens is an AI-based image recognition application developed by Google that can identify plants, pests, weeds, and other objects from images. Farmers can capture photos of crops, insects, or weeds to receive quick information and possible identification. It helps in the early detection of crop problems and supports better pest and weed management. Google Lens promotes digital agriculture by enabling faster decision-making and improving crop health.
Yara Farmcare 
Yara Farmcare is an AI-based digital farming platform that provides nutrient recommendations and fertilizer advisory to farmers. It analyzes crop nutrient requirements and offers customized fertilizer suggestions for balanced crop nutrition. The platform also provides guidance on crop management, weather, and best farming practices. Yara Farmcare helps improve crop yield, reduce fertilizer wastage, and promote sustainable and precision agriculture.
CropIn SmartFarm
CropIn SmartFarm is an AI-powered digital agriculture platform that helps farmers monitor crops and manage farms efficiently. It uses AI, satellite data, and predictive analytics to track crop health, weather conditions, pest and disease risks, and farm activities. The platform provides real-time insights and recommendations to improve decision-making. CropIn SmartFarm helps increase crop productivity, reduce risks, and promote precision and sustainable agriculture.
AgriApp 
AgriApp is an AI-supported digital agriculture platform that provides farmers with expert crop advisory and farming information. It offers guidance on crop cultivation, pest and disease management, fertilizer use, irrigation, weather updates, and market prices. The app uses AI and expert recommendations to help farmers make informed decisions. AgriApp improves crop productivity, reduces farming risks, and promotes smart and sustainable agriculture.
BharatAgri
BharatAgri is an AI-powered digital farming platform that provides personalized crop management recommendations to farmers. It offers guidance on sowing, irrigation, fertilizer application, pest and disease control, and harvesting based on crop stage and local conditions. The platform also provides weather updates and expert farming advice. BharatAgri helps improve crop productivity, reduce input costs, and promote precision and sustainable agriculture.
Fasal 
Fasal is an AI and IoT-based digital agriculture platform that provides farmers with smart irrigation, disease prediction, and weather advisory. It uses sensors, weather data, and artificial intelligence to monitor field conditions and deliver real-time recommendations. The platform helps farmers optimize water use, detect crop diseases early, and improve farm management. Fasal promotes precision agriculture, reduces input costs, and increases crop productivity.
DeHaat AI Platform
DeHaat AI Platform is an AI-powered digital agriculture platform that provides farmers with personalized crop advisory, input recommendations, and market linkage services. It offers guidance on crop cultivation, fertilizers, seeds, pest and disease management, and connects farmers with buyers for better market access. The platform also provides weather updates and expert support. DeHaat helps improve crop productivity, increase farmers' income, and promote smart and sustainable agriculture.

Challenges

Despite its enormous potential, Digital Agricultural Extension faces several challenges. Limited internet connectivity in rural areas, inadequate digital literacy, high cost of advanced technologies and concerns regarding data privacy restrict their widespread adoption. Small and marginal farmers may also find it difficult to access some digital tools without institutional support. Continuous training, improved digital infrastructure and locally relevant digital content are essential for realizing the full potential of digital extension.
Conclusion

Digital Agricultural Extension marks a significant shift from conventional information dissemination to intelligent, data-driven and farmer-centred advisory services. Artificial Intelligence does not replace extension professionals; rather, it strengthens their ability to provide timely, accurate and location-specific recommendations. By combining scientific knowledge with digital technologies, agricultural extension can become more efficient, inclusive and responsive to farmers' needs. The future of agricultural extension lies in the harmonious integration of human expertise with artificial intelligence to promote sustainable, profitable and climate-resilient agriculture.
Future Prospects

· AI-powered virtual assistants 

· Drones and robotics 

· IoT-enabled smart farming 

· Satellite-based crop monitoring 

· Big Data and predictive analytics
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