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ABSTRACT: The agricultural sector faces significant 

challenges in terms of transparency, traceability, and 

operational efficiency within its supply chains. Conventional 

methods often struggle to provide timely tracking, 

authentication, and trust among stakeholders. In recent years, 

blockchain technology has emerged as a promising solution to 

tackle these challenges. This study investigates the application 

of blockchain in agricultural supply chains, known as 

Agrichain. Agrichain utilizes the decentralized and immutable 

features of blockchain to enhance transparency and 

operational efficiency across agricultural supply chains. 

Through distributed ledger technology, Agrichain facilitates 

secure and transparent data exchange  among farmers, 

distributors, retailers, and consumers. This study delves into 

the core elements of Agrichain, including smart contracts for 

automating transactions, blockchain-enabled traceability for 

verifying product origin and quality, and decentralized data 

management for improved supply chain transparency. The 

research underscores Agrichain's potential to transform the 

agricultural industry by fostering trust, reducing costs, ensuring 

food safety, and advancing sustainability efforts. 
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I. INTRODUCTION 

Over 58.4% of Indians rely primarily on agriculture for their 

livelihood, with the sector catering to essential needs such as 

food, fuel, and fodder, and contributing to approximately 10% 

of exports and 16% of the GDP. However, the agricultural 

sector has faced significant financial setbacks in recent years, 

largely attributed to the adverse effects of climate change, 

including rising global temperatures and unpredictable weather 

patterns leading to crop failures. 

Traditionally, Indian farmers have been limited to cultivating 

their traditional crops, often resulting in low yields or crop 

failures due to unsuitable weather conditions. This has 

unfortunately led to a rise in farmer suicides across different 

parts of the country. It is crucial to provide farmers with 

accessible and user-friendly tools to determine which crops are 

best suited for their specific region based on current weather 

conditions. 

Information and Communication Technology (ICT) has 

emerged as a leading solution for disseminating knowledge to a 

wide audience at minimal cost. Farmers can utilize programs that 

consider factors such as soil type and cropping season to 

recommend suitable crops. However, existing systems  often 

overlook the importance of real-time weather data, which is 

essential for informed decision-making. 

Apps like "mKisan," "RML Farmer," and "Kisan Suvidha" offer 

farmers information on crop prices, weather updates, and expert 

advice. However, these apps may lack real-time analysis and 

require farmers to interpret raw data themselves, leading to 

inefficiencies and delays in decision-making. 

To address these challenges, the web-based multilingual app 

"KrushiMitra" has been introduced. This app aims to provide 

farmers with tailored advice on crop cultivation based on their 

location and current weather conditions. By aggregating data from 

various sources, "KrushiMitra" offers comprehensive 

recommendations for crop cultivation at the regional level, 

empowering farmers to make informed decisions and optimize their 

agricultural practices. 

 
I. LITERATURE SURVEY 

From our review of various research papers on 

agricultural applications of machine learning and data mining,[7] 

several key insights have emerged. Firstly, there is a notable 

emphasis on leveraging advanced technologies like machine 

learning and deep learning to tackle critical agricultural 

challenges such as crop yield prediction, disease detection, crop 

recommendation, and soil behavior analysis. These technologies 

hold great promise in improving agricultural productivity, 

optimizing crop selection, and mitigating risks associated with 

crop diseases and soil quality [1]. 

In our project, we aim to integrate these insights by developing a 

comprehensive agricultural decision support system. This system 

will encompass components for crop yield prediction using 

machine learning techniques, crop disease detection employing 

deep learning and computer vision, crop recommendation based 

on data mining analysis, and soil behavior analysis for predicting 

crop yield [9]. By combining these approaches, our project seeks 

to provide farmers with valuable insights and recommendations to 

make informed decisions regarding crop selection, disease 

management, and soil health optimization [13]. Through the 

utilization of advanced technologies and data-driven approaches, 

we aim to contribute towards enhancing agricultural productivity, 

sustainability [5]. 
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Furthermore, our objective is to delineate the various aspects and 

functionalities of blockchain technology that bolster the resilience 

of supply chains. Additionally, we aim to identify the constraints 

within supply chain management that hinder the adoption of 

blockchain technology [3]. The burgeoning interest in blockchain 

technology within the supply chain management and logistics 

sectors underscores its potential for revolutionizing these 

industries [11].Agricultural planning plays a pivotal role in the 

economic growth and food security of agro-based nations [14]. 

The selection of crops is a critical aspect of this planning, 

influenced by factors such as production rates, market prices, and 

governmental policies. Our study highlights the evolving role of 

agriculture within economies, with a focus on comparing its 

significance between developing and developed nations [5]. 

Specifically, we investigate the trends in the agricultural sector's 

contribution to both Gross Domestic Product (GDP) and total 

employment across these two categories of countries [7]. 

 
II. EXISTING SYSTEM 

Farmers face significant challenges when it comes to marketing 

their goods, similar to the issues encountered with crop 

pesticides [18]. There is a lack of electronic methods to assist 

farmers in effectively selling their produce. Typically, farmers 

must physically travel to the nearest market or fertilizer store to 

deliver their goods to a designated agent. For fertilizer sales, the 

agent may instruct the farmer to return to the market at a later 

time to collect payment for the sale of their commodities. 

However, in many cases, the agent may sell the product to 

another representative or dealer at a higher price, thereby 

pocketing the difference. This practice results in each agent 

attempting to deduct their own compensation from the 

transaction, ultimately leaving the farmer unaware of the actual 

sale price and transaction details [12]. 

Furthermore, there is no established system to help farmers 

determine the prevailing prices at various markets,  limiting 

their ability to maximize profits. Additionally, farmers often 

lack awareness of government benefits and programs that could 

potentially aid them in their agricultural endeavors. As a result, 

farmers struggle to capitalize on available opportunities and fail 

to realize their maximum profit potential within the current 

system [2]. 

 

III. METHODOLOGY 

In our system, we suggest crops based on the current season 

and provide forecasts for potential illnesses by allowing 

farmers to select symptoms. By analyzing the symptoms, we 

can predict the likelihood of disease occurrence. Additionally, 

we estimate the quantity of pesticides required based on the 

disease's severity and availability [4]. Both fertilizer and pest 

control are crucial factors in sustainable crop production, 

especially considering the need to maximize yields on limited 

land while minimizing environmental impact. Given the 

continuous introduction of new pesticide products by 

manufacturers, it's essential for farmers to stay informed 

about these options to optimize their revenue generation [6]. 

Our project comprises three main modules: market 

recommendation, pesticide recommendation, and crop 

suggestion. In the market recommendation module, we 

utilize a crop dataset categorized by location and season, 

and employ collaborative filtering to suggest suitable 

crops  to  the  user.  In  the  pesticide  recommendation 

module, we utilize the appropriate algorithm to predict the disease 

based on the chosen crop and symptoms, and subsequently 

recommend the appropriate pesticide for the identified illness. 

Lastly, in the crop suggestion module, we employ linear 

regression prediction to recommend a market to the farmer for 

selling their crops based on various factors. This comprehensive 

approach aims to assist farmers in making informed decisions 

regarding crop selection, pest management, and market choices to 

maximize their agricultural productivity and profitability [8]. 

 
ADVANTAGES OF PROPOSED SYSTEM: 

1) Enhance resources to assist farmers in accessing real-time 

market prices across multiple markets, enabling them to make 

informed decisions and maximize profits when selling their 

produce. 

2) Enhance the system's capability to accurately identify crop 

illnesses and implement effective measures to protect crops from 

disease outbreaks. 

3) Achieve widespread adoption of the proposed system among 

the farming community, ensuring that it becomes the primary tool 
for agricultural decision-making and management. 

4) Improve the efficiency and speed of disease identification and 

recommendation of appropriate fertilizers within the system, 

enabling farmers to promptly address crop health issues and 

optimize fertilizer usage. 

 
IV. ALGORITHAM 

 
The Message Digest Algorithm, often represented by the Java 

Message Digest class, is a cryptographic hash function used to 

compute a message digest from binary data. When encrypted data 

is received, it can be challenging to determine if the data was 

altered during transmission. Utilizing a message digest can 

address this issue by ensuring data integrity [10]. 

To safeguard data integrity during transmission, the sender can 

compute a message digest from the data and include it alongside 

the data. This allows for verification of whether the encrypted 

data has been tampered with during transit[15]. 

Once the encrypted data and message digest are received, the 

recipient can compute the message digest from the data and 

compare it with the provided message digest. If the calculated 

message digest matches the provided one, there is a high 

likelihood that the encrypted data remained unaltered during 

transit. 

In summary, the Message Digest Algorithm provides a means to 

verify data integrity by computing and comparing message 

digests, thus ensuring the security and integrity of transmitted 

data. 

SHA-256 Algorithm: 

A hash is a "one-way" cryptographic function that has a set size 

for all sizes of source text; it is not "encryption" because it cannot 

be decoded back to the original text. 
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V. Result 
 
 

  
v.i. Home Page of website v.ii. Creating different Block for each User 

 

 

 

 

 

 

 

  
v.iii.  Registration of User v.iv.  Finding Fertilizer based on diseases of crop 
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VI. Advantages 

 
Blockchain technology offers several advantages 

when applied to the agriculture sector: 

 

1. Transparency and Traceability: Blockchain allows for 

transparent and immutable recording of transactions and 

data. In agriculture, this means every step of the supply 

chain, from planting to distribution, can be recorded and 

verified. Consumers can trace the journey of their food 

products, ensuring authenticity and quality. 

2. Supply Chain Efficiency: By digitizing and automating 

processes, blockchain reduces paperwork, streamlines 

operations, and minimizes  errors in the  supply chain. 

Smart contracts can automate transactions, such as payments 

to farmers upon delivery of produce, saving time and 

resources. 

3. Quality Assurance: With blockchain, data regarding 

agricultural  practices,  including  pesticide  use,  irrigation,  

and harvesting methods, can be securely recorded. This 

enables stakeholders to verify compliance with quality 

standards and certifications, ensuring food safety and 

adherence to regulations. 

4. Reduced Fraud and Counterfeiting: The immutability 

of blockchain makes it difficult to tamper with records 

or falsify information. This helps prevent fraud in 

labeling, certification, and product origin, ensuring 

consumers receive genuine products and farmers receive 

fair compensation. 

5. Improved Market Access for Smallholders: 

Blockchain facilitates direct peer-to-peer transactions and 

provides a platform for small-scale farmers to access 

broader markets without relying on intermediaries. This 

can lead to increased market opportunities and better 

prices for farmers, ultimately improving their livelihoods. 

6. Data-driven Insights: Aggregated data stored on 

blockchain can be analyzed to gain valuable insights into 

agricultural trends, consumer preferences, and market 

demands. This information can inform decision-making 

processes, optimize resource allocation, and drive 

innovation in the agricultural sector. 

7. Sustainable Agriculture Practices : Blockchain can 

incentivize sustainable farming practices by rewarding 

farmers who adopt environmentally friendly methods or 

produce organic products. This promotes eco-friendly 

agriculture and contributes to the overall sustainability of 

the food supply chain. 

8. Supply Chain Resilience: In the event of disruptions, 

such as natural disasters or disease outbreaks, blockchain 

provides a resilient platform for maintaining supply 

chain continuity. Immutable records ensure that critical 

information remains accessible, facilitating rapid response 

and recovery efforts. 

By leveraging blockchain technology, the agriculture 

sector can overcome many of its inherent challenges, 

improve efficiency, transparency, and sustainability, and 

ultimately deliver safer, higher-quality food to consumers. 

 
VII. Limitations 

While blockchain technology offers numerous benefits to the 

agriculture sector, it also presents certain limitations and 

challenges: 

1. High Implementation Costs: Implementing blockchain 

technology requires investment in infrastructure, software 

development, and training. For many farmers and small-

scale producers, especially  in  developing  countries, the 

initial costs may be prohibitive. 

 

2. Scalability Issues: Blockchain networks can experience 

scalability issues as the number of transactions increases. In 

agriculture, where large volumes of data are generated 

across the supply chain, scalability can be a significant 

challenge, leading to delays and increased costs. 

3. Data Privacy Concerns: Blockchain operates on a 

decentralized network where data is visible to all 

participants. While the data is encrypted and secure, there 

are concerns about privacy, especially regarding sensitive 

information such as farm practices, trade secrets, and 

personal data. 

4. Interoperability: There is a lack of standardization 

and interoperability among different blockchain platforms. 

In the agriculture sector, where multiple stakeholders use 

various systems and technologies, interoperability issues 

can arise, hindering seamless data exchange and 

collaboration. 

5. Regulatory Uncertainty: The regulatory landscape 

surrounding blockchain and cryptocurrencies is still  

evolving in many jurisdictions. Agriculture stakeholders 

may face uncertainty regarding compliance with existing 

regulations, particularly concerning data privacy, smart 

contracts, and digital currencies. 

6. Education and Adoption Barriers: Farmers and other 

stakeholders may lack awareness and understanding of 

blockchain technology, its benefits, and how to effectively 

integrate it into their operations. Education and training 

initiatives are essential to overcome these adoption barriers. 

7. Environmental Concerns: Some blockchain  networks, 

particularly those using proof-of-work consensus 

mechanisms, consume significant amounts of energy. This 

has raised concerns about the environmental impact, 

especially in an industry like agriculture that is 

increasingly focused on sustainability. 

8. Risk of Data Manipulation: While blockchain 

technology is immutable, the data entered into the 

blockchain can still be inaccurate or manipulated if 

incorrect information is initially recorded. Verification 

processes are crucial to ensure the accuracy 
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and integrity of data on the blockchain. 

 

9. Dependency on Internet Connectivity: Blockchain 

systems rely on internet connectivity to function 

effectively. In rural or remote areas with limited access to 

reliable internet infrastructure, maintaining connectivity 

can be a challenge, potentially disrupting blockchain-

enabled processes. 

Addressing these limitations requires collaboration among 

stakeholders, ongoing technological advancements, 

regulatory clarity, and efforts to promote education and 

awareness about blockchain in the agriculture sector. 

 

VIII. CONCLUSION 

In conclusion, Agrichain represents a significant 

advancement in the agricultural supply chain, harnessing 

the power of blockchain technology to revolutionize 

transparency, traceability, and efficiency. Through 

blockchain-based traceability, Agrichain ensures that 

consumers have access to trustworthy information 

about product origin, quality, and sustainability, thereby 

enhancing consumer trust  and loyalty. Decentralized 

data management offers real-time visibility into supply 

chain operations, empowering stakeholders to make 

informed decisions, optimize logistics, and efficiently 

allocate resources. The immutable nature of blockchain 

technology ensures data integrity, providing robust 

protection against tampering and fraud, thus enhancing 

security and authenticity throughout the supply chain.  

Practical applications have demonstrated Agrichain's 

efficacy in combating food fraud, managing supply 

chain disruptions, and ensuring compliance with 

regulatory standards. However, the widespread adoption 

of Agrichain requires collaborative efforts among various 

stakeholders, including farmers, suppliers, regulators, and 

technology providers. Establishing interoperability 

standards, implementing data sharing protocols, and 

adhering to regulatory frameworks are essential steps to 

fully leverage Agrichain's potential and drive innovation 

in the agricultural sector. 
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