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Abstract: Agricultural waste management remains one of the most persistent environmental and 

economic challenges in farming communities. AgroChain offers a smart, AI-driven solution by 

connecting farmers, manufacturers, and sustainability-focused startups through a unified digital 

marketplace. The platform allows farmers to post details of their crop residues, such as type, quantity, 

and location, while manufacturers and startups can place bids to purchase the waste for use in organic 

fertilizer production or other applications - for example, mushroom cultivation units that require soybean 

husk as a raw material. Artificial intelligence assists both farmers and buyers by classifying waste, 

suggesting small-scale fertilizer formulations, and optimizing input combinations for production. All 

activities, including posts, bids, and transactions, are recorded in user histories to maintain transparency 

and traceability. With features like QR-based payments, real-time notifications, and order tracking, 

AgroChain promotes a circular farming economy that reduces waste burning, improves soil health, 

supports emerging agribusinesses, and enhances farmers’ income through sustainable resource 

utilization. 
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I. INTRODUCTION 

Agriculture generates enormous quantities of crop residue every season, much of which is discarded or burned in open 

fields. This practice leads to severe air pollution, loss of soil nutrients, and missed economic opportunities for farmers. 

At the same time, industries that depend on agricultural by-products such as organic fertilizer producers and mushroom 

cultivation startups that require raw materials like soybean husk often struggle to access these residues in a consistent 

and organized way.AgroChain addresses this gap by introducing a smart, AI-driven platform that connects farmers, 

manufacturers, and emerging agribusinesses through a transparent digital marketplace. Farmers can upload details of 

their available waste, receive bids from multiple buyers, and either sell the residue or use AI-generated suggestions to 

create small-scale organic fertilizer formulations themselves. Manufacturers and startups can easily locate and purchase 

specific waste types needed for their production processes. 

The platform records every activity, including postings, bids, orders, and deliveries, ensuring full traceability and 

reliability. Secure QR-based payments, notifications, and order tracking features enhance trust between stakeholders. 

By promoting waste reuse, improving soil health, and supporting rural income generation, AgroChain contributes to a 

circular and sustainable agricultural economy that reduces pollution and encourages responsible resource management.  

 

OBJECTIVES  

• To develop a digital platform that connects farmers, manufacturers, and startups for effective agricultural 

waste exchange and reuse. 

• To minimize open-field burning of crop residues and reduce the resulting air pollution. 

• To enable farmers to post agricultural waste details and receive transparent, competitive bids from buyers. 
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• To integrate AI models that help farmers classify waste and suggest small-scale organic fertilizer formulations. 

• To assist manufacturers in optimizing fertilizer production through AI-based input and quantity 

recommendations. 

• To maintain complete transaction history and data traceability for transparency and accountability. 

• To support startups and small industries, such as mushroom cultivation units, by providing access to raw 

materials like soybean husk. 

• To promote circular agriculture by transforming waste into value-added organic products. 

• To enhance farmers’ income and encourage sustainable, eco-friendly farming practices through digital 

innovation. 

 

SCOPE  

The scope of AgroChain extends across the entire agricultural waste management cycle - from waste generation on 

farms to its transformation into organic fertilizers and other value-added products. The system is designed to connect 

farmers, manufacturers, and agribusiness startups through a unified digital platform that enables transparent 

transactions and resource sharing. It supports farmers by providing tools to post waste details, receive bids, and access 

AI-based recommendations for waste classification and reuse. For manufacturers and startups, AgroChain simplifies the 

sourcing of raw materials like soybean husk, crop residue, or fruit waste required for production processes such as 

organic fertilizer formulation or mushroom cultivation . The platform also covers essential operational aspects, 

including waste pickup coordination, fertilizer listing, order tracking, and secure QR-based payment handling. By 

digitizing and automating these processes, AgroChain contributes to sustainable agriculture, reduces environmental 

pollution, promotes circular economy practices, and opens new income channels for rural producers. Its scalable design 

makes it adaptable for use at both local and national levels in the agri-tech ecosystem. 

  

II. LITERATURE SURVEY 

Sr. No. Title Year Author(s) Summary 

1 Android Application 

for Online Fertilizer 

Selling and Accounting 

2024 Ansari S, Shewale 

Vishal Arvind, Akshay 

Rakhmaji Lasure, 

Gunjal Sahayog 

Haribhau, Suryawanshi 

Kiran Naval 

The “Farm” Android app simplifies 

fertilizer buying and selling for both 

farmers and suppliers. Farmers can 

browse products and place orders, 

while suppliers manage inventory and 

listings. Built with Android Studio, 

Java, and Firebase, it enhances 

efficiency and productivity in fertilizer 

procurement. 

2 Agriculture Wastage 

Management System 

Using Android 

Application 

2025 P. M. Naidu, M. Anjali, 

K. Sri Vaishnavi, S. 

Chandralekha, K. 

Tejaswini Reddy 

The system helps farmers, transporters, 

and industries manage leftover 

agricultural stubble efficiently through 

Android. It includes waste collection 

scheduling, tracking, and eco-friendly 

disposal, supporting a connected and 

sustainable agricultural ecosystem. 

3 Sustainable 

Agricultural Waste 

Management in India: 

Innovations, 

Challenges, and Future 

Perspectives 

2025 A. Sudharshan Reddy, 

Vara Prasad Kasa, 

Biswajit Samal, Brajesh 

Kumar Dubey, Vinay 

Yadav, Daya Shankar 

Pandey 

This study explores how biofuel 

production, composting, and other 

innovations can convert agricultural 

waste into valuable products. It 

emphasizes policy efforts and the 

importance of integrated solutions to 
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build a circular, sustainable economy. 

4 AI-Powered 

Agriculture Chatbots 

for Farmers 

2024 Divya Katiyar, Somdutt 

Tripathi, Anjali Pandey, 

Prachi Kushwaha, 

Shikha Awasthi 

The paper focuses on AI chatbots that 

provide real-time support to farmers in 

crop care, pest control, weather 

updates, and market insights. It 

highlights the benefits of 

conversational AI in improving 

accessibility and decision-making for 

rural farmers. 

5 Effect of Bio-Organic 

Fertilizer Derived from 

Agricultural Waste 

Resources on Soil 

Properties and Winter 

Wheat Yield in Semi-

Humid Drought-Prone 

Regions 

2023 Chenxiao Duan, Jiabei 

Li, Binbin Zhang, 

Shufang Wu, Junliang 

Fan, Hao Feng, 

Jianqiang He, Kadambot 

H.M. Siddique 

The research demonstrates that bio-

organic fertilizers made from 

agricultural waste can enhance soil 

quality and increase wheat yield by 

21%. It validates the environmental 

and agronomic benefits of using 

organic alternatives to chemical 

fertilizers. 

 

III. METHODOLOGY 

The development of AgroChain follows a systematic, modular approach that integrates digital marketplace 

architecture, artificial intelligence, and secure data management to create an intelligent agricultural ecosystem. The 

system is designed to operate through interconnected modules, each performing a specific role while maintaining 

transparency and efficiency.The process begins with user registration and verification, where farmers, manufacturers, 

and agricultural startups create authenticated profiles under the supervision of the admin. User credentials and KYC 

details are validated to maintain data integrity and system security. Once verified, farmers gain access to the platform 

through the Farmer Module, where they can upload details such as waste type, quantity, price per unit, and location. 

They can also specify whether they are able to transport the waste themselves or need the manufacturer to arrange 

pickup.The uploaded data is then processed by the AI Module, which classifies the waste type and analyzes its 

potential for fertilizer production or other reuse purposes. If no buyer is available, the AI suggests small-scale fertilizer 

formulations that farmers can prepare on their own using readily available materials. On the other hand, manufacturers 

access the Manufacturer Module, which allows them to view available waste listings, place bids based on demand, 

and negotiate purchase terms. The system ensures transparency by enabling farmers to compare multiple bids and select 

the best offer.Once a bid is accepted, the system automatically schedules the pickup or delivery process based on 

mutual convenience. The manufacturer then collects the waste and uses the AI tool to optimize fertilizer production by 

receiving recommendations for input ratios, processing methods, and estimated output quantities. After processing, 

fertilizers are listed on the AgroChain marketplace with details such as nutrient composition, packaging, and price.The 

Order Management System facilitates fertilizer purchases by farmers, handling order placement, QR-based secure 

payments, and delivery logistics. Real-time order tracking and notifications are integrated to enhance user experience 

and ensure process transparency. All data—such as waste postings, bid histories, fertilizer listings, payments, and 

deliveries—is stored in a centralized database, which supports analytics, reporting, and auditing. 
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IV. SYSTEM ARCHITECTURE 

 
  

Overview of System Architecture 

The system architecture of AgroChain: Intelligent Platform for Waste-to-Fertilizer Marketplace illustrates the 

integration of mobile technology, artificial intelligence, and a centralized database to create a transparent and 

sustainable digital ecosystem connecting farmers, manufacturers, and startups. It facilitates the collection, processing, 

and transformation of agricultural waste into organic fertilizers while promoting circular economy practices. The 

architecture defines interactions among multiple entities—farmers, manufacturers, chatbots, administrators, and 

databases—ensuring efficient data flow, automation, and traceability throughout the waste-to-fertilizer supply chain. 

AgroChain enables seamless user registration, waste posting, bidding, fertilizer production, and purchase tracking. It 

incorporates AI modules to assist both farmers and manufacturers in waste classification, fertilizer planning, and recipe 

generation, while maintaining complete transaction transparency and historical records. The architecture ensures 

modularity, reliability, and scalability through coordinated integration of front-end applications, AI services, and cloud-

based storage. 

 

Architectural Components 

Software Components 

The software layer forms the foundation of AgroChain’s digital operations, consisting of web and mobile interfaces for 

different users - farmers, manufacturers, and administrators. 

• Farmer Module: Enables posting of agricultural waste by entering details like type, quantity, location, and 

expected price. Farmers can also view bids from manufacturers and confirm the most profitable one. 

• Manufacturer Module: Allows users to place bids on available waste, schedule pickups, process waste into 

fertilizers, and post finished products for resale. 

• Chatbot Module: AI-powered chatbot assists users with queries such as small-scale fertilizer production 

techniques (for farmers) and ingredient formulation guidance (for manufacturers). 

• Admin Panel: Oversees registrations, validates KYC, monitors transactions, and generates performance 

reports. 
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AI Integration 

Artificial Intelligence is embedded within both farmer and manufacturer modules. 

On the farmer’s side, AI classifies uploaded waste images, suggests suitable reuse or recycling methods, and provides 

recommendations for eco-friendly disposal or home-scale fertilizer preparation. 

On the manufacturer’s side, AI helps in determining raw material combinations, predicting fertilizer yield, and 

optimizing production based on available waste types. 

This dual AI integration ensures data-driven decisions and improves overall system efficiency. 

 

Database Layer 

The centralized database acts as the core repository for all data transactions. It records: 

• Waste postings and associated bids 

• Manufacturer purchase and fertilizer listings 

• User profiles and authentication data 

• Order history and payment records 

All data exchanges between modules are bidirectional and validated for accuracy and integrity, supporting analytics and 

traceability for future optimization. 

 

Interconnections 

Data flows securely among all system components using encrypted protocols. 

Farmers interact with the system through the mobile interface to post or sell waste. 

Manufacturers access the same database to view available waste and place bids. 

The chatbot connects users to AI-generated recommendations via cloud-based APIs. 

The admin oversees system operations and ensures seamless coordination. 

Notifications are triggered automatically for every major event—new bids, confirmed orders, payments, and fertilizer 

availability—enhancing real-time communication and system transparency. 

 

Architectural Model 

AgroChain follows a three-layered architecture that integrates user interfaces, processing logic, and data management 

components cohesively: 

 

User Layer (Frontend Applications) 

• Includes Farmer App, Manufacturer Interface, and Admin Portal. 

• Enables posting, bidding, buying, and monitoring of fertilizers and waste. 

• Provides a chatbot interface for query assistance and AI suggestions. 

Processing Layer (AI & Application Server) 

• Handles bidding logic, waste classification, fertilizer formulation, and workflow management. 

• Executes algorithms for price matching, bid evaluation, and waste-to-fertilizer conversion. 

Data Management Layer (Database & Cloud Storage) 

• Maintains structured records of all activities—posts, bids, payments, fertilizers, and histories. 

• Ensures real-time synchronization, security, and scalability for large user bases. 

 

Design Principles 

• Modularity – Each module (Farmer, Manufacturer, Chatbot, Admin) operates independently while remaining 

interconnected through a unified database. 

• Scalability – Built on a cloud infrastructure to handle increasing data volumes and user growth. 

• Transparency – The bidding system ensures open visibility of all prices and transactions between farmers and 

manufacturers. 
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AI-Driven Efficiency – Intelligent suggestions for fertilizer production, waste reuse, and eco-friendly practices. 

Sustainability – Promotes recycling of agricultural waste into organic fertilizers, contributing to cleaner, smarter 

farming. 

 

Case Example 

A soybean farmer posts husk residue on AgroChain’s marketplace. Two manufacturers place bids—one offering ₹80/kg 

and another ₹100/kg. The farmer accepts the higher bid, and the manufacturer schedules a pickup through the platform. 

The waste is processed into organic fertilizer, which is later listed back on AgroChain and purchased by other farmers. 

Throughout the process, both parties receive AI suggestions, payment confirmations, and notifications, while all data—

bids, transactions, and fertilizer batches—are securely stored in the database, contributing to a transparent and traceable 

agricultural ecosystem. 

   

Future Trends  

AI-Driven Predictive Insights 

Future versions of AgroChain aim to enhance the role of Artificial Intelligence (AI) and Machine Learning (ML) in 

predicting waste generation patterns, optimizing fertilizer production, and forecasting market demand. Predictive 

analytics will help farmers and manufacturers plan their operations efficiently, reducing waste surplus, production 

delays, and environmental impact while increasing productivity and profits. 

Integration with IoT and Smart Agriculture Devices 

With the expansion of IoT-based farming, AgroChain can integrate sensors to automatically detect crop residue levels, 

soil nutrient conditions, and moisture content. These smart devices can update waste quantity data directly to the 

platform, allowing real-time insights for waste posting, fertilizer requirement forecasting, and logistics optimization. 

Blockchain-Ready Transparency Layer 

Although currently using QR-based transactions, future iterations of AgroChain may adopt blockchain-based 

recordkeeping to ensure tamper-proof transaction logs, supply chain traceability, and fair bidding practices across all 

stakeholders. 

Enhanced Environmental Intelligence 

AI and data analytics will soon enable AgroChain to calculate the carbon footprint reduction achieved by recycling 

agricultural waste, promoting green certifications, and motivating participation in sustainable farming through 

measurable environmental rewards. 

 

V. FINDINGS 

The study of AgroChain reveals the significant potential of integrating intelligent digital systems into agricultural waste 

management. The platform effectively eliminates the inefficiencies of traditional methods such as open-field burning, 

replacing them with a structured, traceable, and eco-friendly waste reuse process. Through AI integration, AgroChain 

supports farmers in classifying waste and suggesting appropriate fertilizer conversion methods, while manufacturers 

benefit from AI-driven input formulation and production optimization. The introduction of a transparent bidding 

mechanism fosters healthy competition, allowing farmers to receive fair prices and manufacturers to secure suitable raw 

materials efficiently. The system’s centralized database ensures complete traceability of waste postings, fertilizer 

orders, and transactions, promoting accountability and data-driven decision-making. Additionally, AgroChain extends 

its impact by supporting startups like mushroom cultivation units that rely on agricultural byproducts such as soybean 

husk, enhancing inter-industry collaboration. Overall, the findings highlight AgroChain’s ability to improve 

sustainability, increase economic returns, and reduce pollution while fostering an intelligent circular economy within 

the agricultural sector. 

   

VI. DISCUSSION 

The development of AgroChain highlights the transformation of agricultural waste management through technology-

driven solutions. Traditional methods rely heavily on manual disposal or local processing, leading to inefficiency and 
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ecological harm. In contrast, AgroChain integrates AI intelligence, digital marketplaces, and transparent trade 

systems to streamline waste collection, bidding, processing, and fertilizer resale.By connecting farmers, manufacturers, 

and startups on a single platform, AgroChain facilitates circular economy practices that reduce dependency on chemical 

fertilizers and create new income opportunities for rural communities. The integration of AI ensures smarter waste 

classification, optimized fertilizer production, and actionable insights for both ends of the supply chain.Moreover, the 

inclusion of a notification system, historical data tracking, and automated payment processing makes AgroChain a 

reliable and user-centric platform. From a technical standpoint, its modular architecture supports scalability and future 

integration with IoT sensors or blockchain layers for enhanced precision and transparency.This framework 

demonstrates how agricultural digitization can drive both environmental and economic benefits while fostering 

sustainable farming practices on a national scale. 

  

VII. CONCLUSION 

This research presents AgroChain: Intelligent Platform for Waste-to-Fertilizer Marketplace, a comprehensive 

digital system that bridges the gap between agricultural waste producers and organic fertilizer manufacturers. The 

platform successfully combines AI, transparency, and data analytics to promote sustainable, waste-free agriculture.By 

digitizing the waste-to-fertilizer cycle—from farmer posts and processor bids to fertilizer production and resale -

AgroChain eliminates the challenges of unorganized waste management and stubble burning. The AI-driven modules 

enable intelligent recommendations for waste reuse, fertilizer optimization, and price prediction, while QR-based secure 

payments ensure transaction reliability.The system’s ability to store detailed transaction histories, predict production 

patterns, and support startups like mushroom cultivators further expands its impact beyond traditional farming. 

Although implementation may require widespread user training and digital infrastructure, AgroChain demonstrates a 

scalable, sustainable, and inclusive approach to transforming India’s agricultural landscape.By integrating AI, smart 

trading, and eco-conscious design, AgroChain sets the foundation for a circular agricultural economy - turning waste 

into opportunity, empowering farmers, and paving the way for cleaner, smarter, and more sustainable farming futures. 
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