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Abstract 

Agriculture plays a vital role in Maharashtra's economy, yet it continues to confront challenges such as 

erratic weather conditions, deteriorating soil quality, pest outbreaks, and suboptimal productivity. The 

adoption of Artificial Intelligence (AI) offerings a promising solution to overwhelmed these obstacles and 

advance the state's agricultural sector. This study examines the increasing use of AI tools—like machine 

learning, computer vision, and predictive analytics—in critical areas counting crop surveillance, yield 

forecasting, pest and disease identification, efficient irrigation, and supply chain management. 

“Abstract” is a necessary section in a research paper. It may be constructed by gathering main points 

(summary) from each section of the investigate paper. The study concludes that strategic speculation, 

farmer education, and public-private collaboration are essential to fully harness the assistances of AI and 

ensure maintainable agricultural development in Maharashtra. 
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1. Introduction 

1. In a landmark initiative, the Government of Maharashtra has introduced a forward-looking policy 

named “Maha Agri AI,” designed to transform the agricultural sector through the implementation of 

Artificial Intelligence (AI). 

2. Backed by a budget allocation of ₹500 crores for the initial three years, this policy marks a timely and 

groundbreaking step toward agricultural innovation. 

3. The Maha Agri-AI Policy 2025–2029 outlines an ambitious roadmap to revolutionize the state's 

agricultural landscape through the strategic integration of Artificial Intelligence (AI) and emerging 

technologies in Agriculture sector. 

4. The policy aims to foster sustainable growth enhancing productivity, resilience, and farmer incomes 

through technology driven farmer centric interventions and overcome persistent challenges being 

faced such as lower productivity, climate variability, and water stress using AI and emerging 

technologies. 

5. This forward-thinking policy seeks to position Maharashtra as a national leader in AI-driven 

agriculture, produce replicable models, aligning with broad initiatives like Viksit Bharat@2047 and 

making a substantial contribution to the Sustainable Development Goals (SDGs) that will lead to the 

economic transformation of the farmers in the state. Under the policy framework, a comprehensive 

Shared Digital Public Infrastructure (DPI) will be established to provide support to the various 

stakeholders such as startups, companies, research organizations etc. 

https://www.ijfmr.com/
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6. DPI will encompass Agriculture Data Exchange which will have both credible public datasets (farmer 

registries, crop statistics, weather condition, soil health, dynamic crop condition, disease and pest 

infestation, Market arrivals and prices etc.) and private datasets (including export market intelligence, 

smart credit systems, and private warehouses and cold storages data). A secure sandbox environment 

will be provided to the stakeholders for simulation of real-world conditions for controlled 

experimentation and validation of AI based agricultural solutions. 

7. AI enabled Remote Sensing and Geospatial Intelligence Engine will be deployed to support 

stakeholders across a wide range of applications, including, dynamic crop acreage estimation, yield 

forecasting, and vulnerability mapping in relation to climate-related risks etc. 

8. AI enabled Agri-food traceability and certification platforms will be provided to ensure food safety 

and quality verification through credible, government-backed, and internationally recognized 

certification system. 

9. The shared digital public infrastructure provided by Government will empower the stakeholders to 

develop farmer-centric AI based solutions backed by credible datasets. 

10. The world has already begun discussing AI’s benefits to farming. But thus far, AI’s use in the actual 

growth of crops has not been debated. And the Baramati experiment appears to be pioneering this 

prospect. 

11. The experiment began three years ago, at Baramati’s Agricultural Development Trust (ADT), a re-

puted institution established in 1971 by MP Sharad Pawar and his elder brother Appa Saheb Pawar. 

When Sharad Pawar and his younger brother Pratap Pawar started reading about possible changes 

that AI could bring about in people’s lives and livelihoods, they became curious about the possible 

use of technology in agriculture. 

12. ADT was already in a tie-up with Oxford University for knowledge-building in farming. 

13. So, ADT invited Ajit Jaokar, an engineering scientist and course director for several AI programmers 

visit ADT and Krishi Vigyan Kendra (KVK) of Baramati. 

14. Internet of Things (IoT) technology has understood the smart wearable's, connected devices, 

automatic machines, and driverless automobiles. However, in farming, the Internet of Things (IoT) 

has presented the supreme result. With the arrival of Industrial IoT in Farming, a long way more larger 

sensors are being applied. 

15. The sensors are now connected to the cloud thru mobile/satellite TV for pc community. Which we 

could us to realize the actual-time information from the sensors, making decision making powerful. 

The programs of internet of Things (IoT) in the farming inventiveness has aided the agriculturalists 

to small screen the liquid container levels in real-time which makes the irrigation method additional 

well-ordered. 

16. The improvement of Internet of Things (IoT) generation in agriculture operations has added the use 

of sensors in each stage of the agriculture technique like how a lot time and properties a seed receipts 

to turn out to be a totally- full-grown plant. 

 

17. Smart Agriculture is a hello-tech and real means of accomplishment farming and growing food in a 

sustainable method. It is a usefulness of applying linked implements and inventive equipment 

cooperatively interested in farming. 

 

https://www.ijfmr.com/
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2. Use of IoT in Agriculture: 

The Internet of Things (IoT) has emerged as a powerful tool in modern agriculture, enabling smarter, 

data-driven farming practices. By connecting sensors, devices, and machinery to the internet, farmers can 

monitor and manage various aspects of agriculture in real time. 

Key Applications: 

1. Soil and Crop Monitoring 

IoT sensors track soil moisture, temperature, pH levels, and nutrient content, helping farmers optimize 

irrigation and fertilization schedules. 

2. Smart Irrigation Systems 

Automated irrigation systems use sensor data to supply water only when needed, reducing wastage 

and improving crop health. 

3. Weather Forecasting 

On-field weather stations collect localized data, providing accurate forecasts to help plan planting, 

harvesting, and protective measures. 

4. Livestock Monitoring 

IoT-enabled wearables track the health, location, and behavior of livestock, enabling early detection 

of illness and better herd management. 

5. Pest and Disease Detection 

Sensors and AI-based image recognition can identify early signs of pest infestations or plant diseases, 

allowing timely intervention. 

6. Supply Chain and Storage Management 

IoT devices track produce from farm to market, monitoring storage conditions (like temperature and 

humidity) to reduce post-harvest losses. 

7. Farm Equipment Management 

IoT allows remote control and maintenance alerts for tractors, drones, and other machinery, improving 

operational efficiency. 

 

• Things to study in IOT agriculture: 

1.   Fundamentals of IoT 

• Basics of IoT architecture (sensors, gateways, cloud, applications) 

• Communication protocols (e.g., MQTT, CoAP, LoRa, Zigbee, Wi-Fi) 

• Power management in IoT devices 

https://www.ijfmr.com/
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2.   Types of Sensors Used in Agriculture 

• Soil sensors (moisture, pH, temperature) 

• Climate sensors (temperature, humidity, rainfall) 

• Crop health sensors (NDVI, multispectral imaging) 

• Livestock sensors (GPS collars, health bands) 

• Water level and flow sensors for irrigation 

3.   IoT Hardware and Platforms 

• Microcontrollers (Arduino, Raspberry Pi, ESP32) 

• IoT modules (GSM, GPS, LoRa) 

• Cloud platforms (Thing Speak, AWS IoT, Google Cloud IoT, Azure IoT) 

4.   Data Analytics and Visualization 

• Real-time monitoring dashboards 

• Cloud storage and analytics 

• AI/ML integration for predictive insights 

• Alert systems (SMS, app notifications) 

5.   Wireless Communication in Remote Fields 

• LoRaWAN for long-range communication 

• GSM/4G for real-time updates 

• Bluetooth and Wi-Fi for short-range connectivity 

6.   Challenges in IoT Agriculture 

• Power supply and energy efficiency 

• Internet connectivity in rural areas 

• Data privacy and security 

• Scalability and cost-effectiveness 

7.   Case Studies and Real-World Applications 

• Successful IoT projects in India (e.g., precision irrigation in Maharashtra) 

• Government initiatives like MahaAgri AI 

• Startups and innovations in Agri-tech 

 

3. Career Opportunities in IoT for Agriculture: 

The integration of the Internet of Things (IoT) in agriculture is creating a growing demand for skilled 

professionals who can design, implement, and manage smart farming solutions. As agriculture shifts 

toward automation and precision farming, various career paths have emerged across industries, startups, 

government, and research sectors. 

a. IoT System Developer / Engineer 

Role: Design and develop IoT-based hardware and software for smart agriculture. 

Skills Needed: Embedded systems, sensor integration, microcontrollers (Arduino, ESP32), programming 

(C/C++, Python), wireless communication. 

Employers: Agri-tech startups, device manufacturers, research institutes. 

b. Precision Agriculture Specialist 

Role: Use IoT and data analytics to optimize crop and resource management. 

Skills Needed: Agronomy, GIS, IoT systems, data interpretation, farming techniques. 

Employers: Agribusiness firms, cooperatives, government programs. 

https://www.ijfmr.com/
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c. Data Analyst / AI-ML Engineer (Agri-IoT) 

Role: Analyze data from IoT sensors to provide insights and predictions. 

Skills Needed: Data analytics, Python/R, machine learning, cloud platforms, dashboard tools (Power BI, 

Tableau). 

Employers: Analytics firms, agritech companies, government AI projects. 

d. IoT Solution Architect (AgriTech) 

Role: Design end-to-end IoT architecture (hardware to cloud) for agricultural use cases. 

Skills Needed: Networking, cloud platforms (AWS IoT, Azure IoT), system integration. 

Employers: Tech giants, consulting firms, large agribusinesses. 

e. Field Deployment Engineer 

Role: Install and maintain IoT devices on farms, train farmers in their usage. 

Skills Needed: Basic electronics, field communication, troubleshooting, farmer interaction. 

Employers: Government projects (e.g., MahaAgri AI), agri-startups, NGOs. 

f. Researcher / Academic in Agri-IoT 

Role: Conduct research on new IoT applications in agriculture. 

Skills Needed: Research methodology, proposal writing, academic publishing. 

Employers: Agricultural universities, CSIR, ICAR, private R&D labs. 

g. Product Manager (Smart Agriculture Solutions) 

Role: Lead development and market strategy for IoT-based agri products. 

Skills Needed: Market research, technical knowledge, project management. 

Employers: Agritech companies, IoT product firms. 

 

4. Smart Farming Tools IX. 

Smart Farming is a cultivated management perception using current device to development the amount 

and excellence of sophisticated properties. Agriculturalists in the 21st period have access to GPS, soil 

browsing, data management, and Internet of Things machineries. By confidently calculating differences 

within a field and familiarizing the approach consequently, Farmers can substantially increase the 

effectiveness of pesticides and stimulants, and use them greater selectively. Smart farming is call for of 

these days virtual global. Smart farming offers many capabilities like water nice, Plant health. Smart 

farming is a management idea targeted on offering the farming manufacturing with the arrangement to 

control advanced expertise which include huge information, the cloud and the internet of things (IoT) for 

following, looking, mechanizing and comparing approaches. 

 

https://www.ijfmr.com/
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Figure 7: Smart farming 

 

There are approximately smooth agricultural apparatuses are used by agriculturalists are: 

S. No. Tools Name Descriptions 

1 Sensors  

For soil scanning and liquid, light, 

humidity and high temperature 

management. 

2 
Telecommunications 

technologies 
Advanced networking and GPS.  

3 
Hardware and 

software 

For particular applications and for 

allowing IoT-based solutions, 

automation and mechanization. 

4 Data analytics tools 

Tools for decision making and 

prediction. Data collection is a 

significant part of smart farming as the 

quantity of data available from crop 

yields, soil- mapping, climate change, 

fertilizer 

applications, weather data, 

machinery and animal health continue 

to escalate. 

5 Satellites and drones 

For gathering data around the clock for 

an entire field. This 

information is forwarded to IT 

systems for tracking and analysis to give 

an “eye in the field” or “eye in the barn” 

that makes remote monitoring possible. 

 

 

https://www.ijfmr.com/
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5. Related Work 

Sinung Suakanto et al. have proposed a system design for decision support of smart farming with sensor 

network data acquisition and task management using IoT approach. The main problems addressed in this 

work are tasks management and planning, environment factors measurements, and information 

distribution [4]. 

 
Fig -2: Block diagram of the Technical Database Station 

 

The Embedded Decision Support System for Smart Farming uses simple components like sensors, display 

units, ZigBee Tx & Rx, ARM7 processors, Voice Bank and speaker etc, which are easily available in 

market and smaller in size which makes it portable. The sensor section used in this system gives accurate 

values of all the parameters necessary to test the soil fertility. When the user presses the button on the 

sensing section, the respective responses are obtained quickly and display the result on GLCD. The 

necessary assistance information stored in voice bank is triggered by RF unit as a voice output. Then the 

necessary parameter values are obtained at Technical Base Station via ZigBee Modems and those values 

are display on monitor for database purpose. Also, the data is sent to IoT site Thing Speak through GSM 

modem. 

 

 

Piyush K. Surkar et al. have proposed a Arduino based Automatic Testing of Soil Samples Using Ion 

Selective Electrodes (ISEs). In this work they have used three different sensors that are pH Sensor, Electro 

conductivity Sensor and Potassium ISE to measure various soil properties. They used Arduino uno as 

control unit which converts analog information and gives suitable data to output unit consisting of LCD 

and printer [5]. 

Giritharan Ravichandran et al. have proposed an application based Agricultural Crop Predictor and 

Advisor using ANN for Smartphones. This system uses artificial neural network to predict crop. In this 

system we have to give various parameters such as pH, phosphate, potassium, nitrogen, depth, temperature 

and rainfall as input then by using ANN it will predict the output [3]. 

Aakash G Ratkal et al. have proposed a Farmer’s Analytical Assistant system based on sliding window 

nonlinear regression technique to predict crop yield and price by analyzing patterns in past data. For this 

they have analyze and collect past data of several districts of the state of Karnataka, India. In this system 

It is an IoT application which stores and receives the data using Hypertext Transfer Protocol (HTTP) 

via internet. This is the website where it can upload the information and also can locate the tracking 

applications [2]. ThingSpeak 

support numerical computing software. The data which is 

https://www.ijfmr.com/
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we have to give area, district, previous crop and sowing date as input then it will predict crop, price of 

crop, yield, water requirement and soil requirements as output [6]. 

 

6. Conclusion 

The integration of Artificial Intelligence (AI) into agriculture marks a significant turning point for 

Maharashtra’s farming sector. By enabling data-driven decisions, improving resource efficiency, and 

predicting crop outcomes with greater accuracy, AI has the potential to overcome long-standing challenges 

such as climate variability, pest outbreaks, and low productivity. Initiatives like the MahaAgri AI policy 

further reinforce the government’s commitment to leveraging technology for sustainable agricultural 

growth. However, for AI to truly transform agriculture across the state, it is essential to address barriers 

like digital literacy, infrastructure gaps, and farmer accessibility. With continued investment, capacity-

building programs, and collaborative efforts between the public and private sectors, AI can play a pivotal 

role in creating a more resilient, productive, and inclusive agricultural ecosystem in Maharashtra. 
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