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The MANAGE Agriculture Extension “Evening4Learning (E4L)” Webinar Series is aimed at
enhancing knowledge and professional engagement in the field of agricultural extension. The
five-day series is structured with each day focusing on a distinct topic under a common
theme, allowing participants to gain comprehensive insights into key areas of extension. The
program is intended for a diverse audience, including postgraduate and doctoral students,
agricultural faculty, and industry professionals. It covers broad themes ranging from
entrepreneurship and sustainability to emerging technologies in agriculture.

About the	Program
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Dr. Aditya	Sinha

Speaker

Associate Professor-cum-Senior Scientist
Bihar Agricultural University, Bihar 

Aditya Sinha

Dr. Aditya Sinha is serving as Associate Professor-cum-Senior Scientist in the Department of
Extension Education at Bihar Agricultural University. He has been actively engaged in
strengthening agricultural extension systems and improving teaching–learning processes in
agricultural education. He has demonstrated a strong commitment towards advancing
educational methodologies through specialized training in learner-centric course design,
advanced academic writing, and educational technology. He also contributes to capacity
building as a certified trainer under the Bihar Skill Development Mission.
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aditya0238@bausabour.ac.in

https://www.linkedin.com/in/adityaindia/
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Changing Paradigm	of	Agricultural	Extension
Agricultural extension serves as a vital link between research institutions and farmers by
facilitating the transferring knowledge, innovations, and improved technologies. With rapid
advancements in technology particularly Artificial Intelligence (AI), extension services are
evolving into more efficient, scalable, and data-driven systems.

Conventional extension methods, such as face-to-face interactions, field demonstrations, and
printed materials, are gradually transforming due to emerging challenges like low extension
worker-to-farmer ratios, climate variability, increasing demand for location-specific
advisories, and widespread smartphone usage among farmers.

In this context, the integration of Artificial Intelligence (AI) and Information and
Communication Technologies (ICTs) is reshaping extension services by enabling faster
information dissemination, cost-effective scalability, and real-time, need-based advisory
support, ultimately improving the effectiveness and outreach of agricultural extension
systems. 
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Applications of	Artificial	Intelligence	in	Agriculture

Artificial Intelligence (AI) is playing a transformative role in modern agriculture by
enhancing efficiency, productivity, and sustainability. Its key applications include

Precision Farming: Enables optimal utilization of inputs such as water, fertilizers, and
pesticides through data-driven decision-making.
Crop Monitoring and Yield Prediction: Utilizes satellite imagery, drones, and sensors
to assess crop health and forecast yields. 
Pest and Disease Detection: Employs image recognition and machine learning tools for
early identification and management of crop diseases. 
Automated Irrigation Systems: Facilitates smart irrigation based on real-time soil
moisture and climatic conditions.
Supply Chain Optimization: Enhances post-harvest management by reducing losses
and improving logistics efficiency.
Livestock Monitoring: Supports animal health tracking and feed optimization through
intelligent systems.
Weed Detection and Management: Identifies and controls weeds using AI-powered
sensors and computer vision technologies. 

Bridging Knowledge	Gaps	through	Artificial	Intelligence
Artificial Intelligence (AI) plays a crucial role in bridging knowledge gaps with in agricultural
extension by enhancing the accessibility, accuracy, and timeliness of information. 

Key contributions	include:
Data-Driven Decision Making: Facilitates informed decision-making by analysing large
volumes of agricultural data and generating actionable insights. 
Personalized Advisory Services: Provides context-specific recommendations tailored
to local conditions such as soil type, weather, and crop requirements. 

Enhanced Outreach and Accessibility: Enables efficient dissemination of information
to a wider audience, including remote and underserved farming communities. 
Real-Time Information Delivery: Offers timely updates on weather conditions, crop
health, and market trends through digital platforms and IoT-based systems. 
Predictive Analytics: Supports forecasting of crop yields, pest outbreaks, and climatic
risks, enabling proactive farm management. 
Automated Advisory Systems: Delivers continuous, stage-specific advisories to
farmers without the need for constant human intervention.
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Technical and	Emerging	Digital	Skills
Students and professionals should acquire competencies in the following areas:

Machine Learning: Understanding data-driven models for prediction and decision-
making 
Computer Vision: Application of image analysis for crop health, pest, and disease
identification 
Natural Language Processing (NLP): Enabling interaction with AI systems and
analysis of textual data 
Internet of Things (IoT): Utilization of sensors and connected devices for real-time
farm monitoring 
Big Data Analytics: Handling and interpretation of large agricultural datasets for
informed decision-making 
Robotics and Automation: Application of automated systems in farming operations
such as irrigation, harvesting, and input management 

These competencies are increasingly essential as modern agriculture integrates AI, IoT, and
robotics to enhance productivity and efficiency. 

Essential Skills	 for	 Agricultural	 Extension	 Professionals	 in
the	AI	Era
To function effectively in the emerging landscape of digital and AI-driven agriculture,
extension professionals must develop a blend of advanced technological competencies along
with strong foundational knowledge and soft skills.
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These competencies ensure that extension professionals can effectively bridge the gap
between technology and farmers while delivering demand-driven advisory services. 

Foundational and	Professional	Skills

Strong Subject Fundamentals: Sound knowledge of agronomy, soil science, plant
protection, and allied disciplines 
Digital Literacy: Ability to effectively use digital tools, platforms, and AI systems,
including prompt engineering 
Communication Skills: Capacity to translate complex scientific and technological
information into practical advisories for farmers 
Problem-Solving Ability: Skill in diagnosing field-level issues and providing context-
specific solutions 

In addition to technical expertise, the following core competencies are equally important:

Sector Potential	Job	Roles Key	Responsibilities

Public	Sector

Digital Extension Specialist,
Agricultural Data Analyst, AI
Adoption & Training Specialist,
Policy Analyst

Digital content management,
data analysis, stakeholder
training, policy formulation

Private	Sector

Agri-tech start-up roles (Product
Manager, Field Specialist),
Precision Agriculture Consultant,
Supply Chain & Logistics
Manager, Research and
Development Specialist in
seed/agro-chemical companies,
Roles in Agri-incubation centers

Product development, farmer
demonstrations, supply chain
optimisation, AI-driven
research

Development
Organisations	&	NGOs

Digital Agriculture Project
Manager, Monitoring &
Evaluation Specialist

Designing grassroots
solutions, project impact
evaluation

International
Organisations

Digital Agriculture Expert (FAO,
World Bank, IWMI), Technical
Specialist

AI-based solution
implementation, policy
advisory, global project
management

Career Opportunities	in	AI-based	Agricultural	Extension
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Capacity Building Strategies 

Foundational agricultural knowledge
Digital and data literacy 
AI and Machine Learning concepts 
Communication and translation skills
Problem solving and critical thinking 
Interdisciplinary collaboration 
Continuous learning

Skills Required	for	Future	Extension	Professionals

In the context of strengthening agricultural extension systems, capacity building is a critical
component for enhancing the knowledge, skills, and competencies of students and
professionals. Key strategies include:

Enroll in online courses (AI, ML, data analytics)
Participate in internships and hackathons
Learn from platforms like Coursera, edX, SWAYAM
Engage in interdisciplinary learning
Build professional networks and collaborate

Challenges in	Using	Artificial	Intelligence	in	Agriculture
Limited digital literacy. 
Data privacy and ethical concerns 
High initial cost of technologies 
Lack of training and skilled personnel 
Infrastructure and data limitations 

Key Considerations	for	Effective	AI	Implementation
Ensure data privacy and ethical use 
Build and maintain farmer trust 
Promote inclusive and accessible technologies
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1. Agricultural extension is shifting from conventional, face-to-face approaches to AI- and ICT-
enabled, data-driven systems to address challenges such as climate variability, low extension
staff strength, and the need for location-specific advisories.

Key Highlights

2. AI applications such as precision farming, crop monitoring, pest and disease detection,
smart irrigation, livestock monitoring, and supply chain optimization are enhancing
productivity, efficiency, and sustainability. 

3. AI enables personalized, real-time, and predictive advisory services, improving access to
timely and accurate information, especially for remote and underserved farming communities. 

4. The AI era demands a blend of technical skills for extension professionals like AI, ML, IoT,
data analytics and core competenciessuch as subject knowledge, digital literacy,
communication, and problem-solving. 

5.  AI-based agricultural extension offers diverse career roles across public and private sectors,
NGOs, and international organizations in digital extension, agri-tech, policy, and development
projects. 

6. Strengthening extension systems requires continuous learning through online courses,
internships, and collaboration, while addressing challenges related to digital literacy,
infrastructure, data privacy, ethics, and farmer trust.



Interactive discussion 

1. What	 strategies	 should	be	adopted	 to	ensure	 that	AI-based	extension	services	are
affordable	and	accessible	to	marginal	farmers?

AI-based extension services can be made affordable and accessible by using free or low-cost
AI tools with local language support and training farmers to use them effectively. Developing
customized, region-specific AI solutions based on local problems and expert inputs can
further improve relevance. Strengthening the skills of extension professionals in designing
and managing such tools is also important. Overall, focus should be on digital literacy,
localized content, and efficient use of simple AI technologies to ensure better reach among
marginal farmers.

2. What	 types	 of	 AI-enabled	 harvesting	 technologies	 should	 be	 emphasized,	 and	 in
what	ways	can	students	serve	as	a	bridge	between	these	technologies	and	farmers?
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AI harvesting refers to using open-source AI tools, datasets, and coding platforms to analyse
agricultural data and develop useful farming models. Students can bridge this gap by using
platforms like GitHub for datasets and codes and Google Colab to run them easily. By
applying Python-based tools on agricultural datasets, they can develop simple AI models for
real-world farm problems. This helps convert technical AI outputs into practical, farmer-
friendly solutions.

3. What	AI	tools	should	beginners	learn	in	agriculture?

Beginners should start with prompt engineering to learn how to effectively interact with AI
tools; free courses on platforms like Coursera are a good entry point. Then explore SWAYAM
and edX for advanced learning. Begin practicing with tools like ChatGPT, Claude, and Grok to
understand their use in agricultural problem-solving and compare their outputs. Hands-on
experience with different AI tools helps build practical understanding.

YouTube Link:
https://youtu.be/Y
aTXVc04-V4?t=35

MANAGE - Center for Agricultural Extension Innovations, Reforms and Agripreneurship (MANAGE- CAEIRA)
National Institute of Agricultural Extension Management (MANAGE)
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