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1. INTRODUCTION 

In India, the horticulture sector has 

emerged as a key driver of agricultural 

growth, contributing approximately 33 per 

cent to the agricultural Gross Value Added 

(GVA) and supporting nutritional security 

for millions. However, high-value 

horticultural crops such as fruits, 

vegetables, and spices are also high-risk. 

Farmers face challenges, including climate 

variability, soil health degradation, and, 

devastating pests and diseases, which can 

cause 20-40 per cent yield losses in crops 

like tomatoes. The core problem is often 

not a complete lack of information, but a 

lack of timely, accurate, and personalized 

information that can empower a farmer to act. 

While India’s traditional agricultural extension system provides essential guidance, its agents 

are often stretched thin, with a low agent-to-farmer ratio making personalized, real-time guidance a 

logistical impossibility. Research suggests that mobile technology can help bridge this information 

gap, though success varies due to barriers like digital literacy and connectivity This article argues that 

effective mobile-based advisory service depends not just on the technology itself, but on a perfect 

http://www.agriscope.in/
mailto:agri4scope@gmail.com


AgriScope 
Monthly e-Magazine on Agriculture and Interdisciplinary Sciences 

Visit at us: www.agriscope.in 

Email at us: agri4scope@gmail.com 

 

 Volume 01/ Issue 02/ December 2025 13  

 

synergy of three components: accurate horticultural content (the 'what'), user-centric engineering (the 

'how'), and a farmer-first extension strategy (the 'adoption'). However, evidence indicates that while 

such apps can boost yields by 15-20 per cent, adoption rates remain low in some regions, highlighting 

the need for balanced implementation. 

2. THE 'WHAT': BUILDING THE HORTICULTURAL KNOWLEDGE BASE  

The foundation of a successful digital tool is scientifically sound, practical, and locally relevant 

content. Studies show that tailored advisories can reduce pesticide use by up to 9 per cent and improve 

decision-making. 

Using tomato as an example, essential modules include: 

 A Localized Crop Calendar: A dynamic, GPS-based schedule for nursery raising, 

transplanting, irrigation, and fertigation (drip irrigation) based on regional growth stages. 

 A Visual Pest & Disease Library: Farmers identify problems visually, not by scientific 

names. High-resolution photo library of common issues like common diseases, e.g., Tomato 

Leaf Curl Virus, Early Blight, Buckeye Rot and pests such as Helicoverpa armigera (Tomato 

Fruit Borer), Liriomyza trifolii (Serpentine leaf miner), Bemesia tabaci (Whitefly), linked to 

clear, actionable Integrated Pest Management (IPM) steps, prioritizing cultural and biological 

methods before chemical ones. 

 Integrated Nutrient Management (INM): The app should provide simple, visual guides for 

identifying nutrient deficiencies (e.g., yellowing leaves for nitrogen, blossom-end rot for 

calcium in tomatoes). It can further recommend soil-test-based fertilizer applications, 

promoting balanced fertilization over the indiscriminate use of urea. 

 Market Intelligence: A simple but powerful feature is the integration of real-time mandi 

(market) prices from nearby locations, which can increase farmer incomes by 5-12 per cent. 

This empowers farmers with price transparency, enhancing their bargaining power and helping 

them decide the optimal time and place to sell their produce. 

To broaden applicability, similar modules can apply to other crops like potatoes (focusing on 

storage tips and diseases like late blight and wart) or spices (emphasizing export standards and market 

trends). 
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3. THE 'HOW' (PART A): DESIGNING FOR THE FARMER, NOT THE ENGINEER 

From a computer science and engineering perspective, the primary challenge in designing for 

rural India is not implementing complex AI, but ensuring accessibility, reliability, and usability for a 

diverse users with low digital literacy, entry-level smartphones and intermittent connectivity. With 

rural mobile penetration at around 59 per cent and interest access at 55 per cent, design must address 

these realities. Core principles include: 

 'Offline-First' Architecture: The app cannot be a simple web portal that requires a constant 

3G or 4G connection. Core content like the pest library, crop schedules, and guides must be 

stored locally on the phone's memory, perhaps in a lightweight database like 'SQLite', etc. The 

app should be fully functional offline and only require an internet connection to sync new 

updates, weather data, or market prices. 

 Icon-Based UI/UX (User Interface/User Experience): Navigation must be intuitive and 

visual, minimizing the reliance on complex text menus. The user interface (UI) should be 

driven by large, universally understood icons a 'leaf' for diseases, a 'rupee symbol' for prices, a 

'calendar' for tasks. This makes the app navigable even for users with low literacy levels. 

 Vernacular and Voice-Enabled: The app must be available in the relevant regional language, 

such as Hindi, Punjabi, Marathi, etc. Furthermore, integrating text-to-speech (TTS) capabilities 

is a crucial feature. A farmer who struggles to read can simply press a button to have the 

advisory read aloud in a clear, local voice, bridging the literacy gap entirely. 
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Development costs can exceed $50,000, so open-source tools should be considered for 

scalability. Additionally, integrate emerging AI for image-based pest identification, achieving 80-90 

per cent accuracy in apps like Plantix. Address equity by designing for gender differences, as women 

farmers often face higher barriers to tech access. 

 

 

 

 

 

 

 

 

 

 

 

4. THE 'HOW' (PART B): THE EXTENSION STRATEGY FOR TRUST AND ADOPTION 

Developing a technically sound, content-rich app is only half the battle. The agricultural 

extension challenge, getting farmers to download, trust, and consistently use it, is where most digital 

initiatives fail. A 'launch it and they will come' approach is doomed. While apps like BharatAgri and 

RML AgTech have reached thousands, overall retention can be under 30 per cent due to trust and 

connectivity issues. A successful adoption strategy must be human-centric: 

 The 'Phygital' (Physical + Digital) Model: The app should not, and cannot, replace the 

extension agent. It must empower them. Farmers trust people, not pixels. The app's credibility 

is established when it is introduced by a trusted local figure, the scientist at the Krishi Vigyan 

Kendra (KVK), the local Agricultural Officer, or the Block Technology Manager (BTM) from 
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the ATMA scheme. The app becomes a tool the agent uses with the farmer, blending physical 

trust with digital efficiency. 

 Training the Trainer: We cannot train 10,000 individual farmers. The extension model must 

be a 'Training the Trainer' cascade. A small team trains 100 extension agents and 500 'Lead 

Farmers'- progressive, respected members of the community. These trained individuals then 

become local champions, demonstrating the app to their peer groups, in FPO (Farmer Producer 

Organisation) meetings, and at demonstration plots. This builds social proof and creates a local 

support network. 

 A 'Push-Pull' Information System: The app must serve two functions. First, it allows the 

farmer to 'pull' information whenever they need it (e.g., "What is this spot on my leaf?"). 

Second, it allows the extension service to 'push' critical, time-sensitive alerts to all users in a 

specific geographical area. For example, a "push notification" warning of an impending pest 

outbreak based on weather patterns (e.g., "High humidity predicted, high risk of Downy 

Mildew in your block") or an alert for a government subsidy application deadline. 

Policy integration with schemes like MIDH can enhance reach, but challenges like the digital 

gender divide must be addressed to include women farmers. 

5. CONCLUSION 

Mobile technology is a powerful enabler, but it is not a silver bullet. The future of a profitable 

and resilient Indian horticulture sector lies in an interdisciplinary synergy. Real-world impact is 

created only when accurate horticultural science, intuitive and robust computer engineering, and a 

human-centric, trust-based agricultural extension strategy converge. Research suggests integrated 

approaches yield mixed results, with successes in yield gains offset by adoption barriers. This 

integrated 'phygital' approach is the key to successfully bridging the information gap and empowering 

every farmer with the knowledge they need, right in their pocket. Future trends include AI-enhanced 

features and IoT for real-time monitoring, as seen in government pest detection schemes. Piloting 

apps with KVKs and evaluating impacts through farmer surveys is recommended to refine these tools. 
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