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Abstract 

Agricultural data security and transparency are essential for improving crop yield predictions and resource 

allocation. This study integrates blockchain technology with AI-based predictive models to ensure secure and 

immutable data storage for crop yield forecasting. Machine learning models, including Random Forest and LSTM, 

analyze weather conditions, soil nutrients, and past crop yields. The blockchain framework ensures traceability and 

prevents data tampering. Our results show that a blockchain-integrated AI system improves reliability and farmer 

trust, leading to better adoption of precision agriculture technologies. Additionally, this research explores the 

potential of decentralized finance (DeFi) integration for automated insurance claims and subsidy distribution, further 

increasing efficiency in agricultural financial management. 

Keywords: Blockchain, Crop Prediction, AI in Agriculture, Data Security, LSTM, Smart Contracts, Decentralized 

Finance. 

 

I. Introduction 

The rapid advancements in AI have revolutionized precision agriculture. However, data integrity and security concerns 

hinder widespread adoption. Farmers and agricultural organizations require transparent, tamper-proof systems to 

ensure fair and accurate crop yield predictions. Blockchain technology provides an immutable and decentralized 

database, enhancing trust in AI-driven predictions. 

This research explores the combination of AI and blockchain in crop yield forecasting, focusing on secure data 

storage, transparency, and improved decision-making in precision farming. Furthermore, we examine how 

decentralized finance (DeFi) applications can automate financial transactions, such as subsidies and insurance claims, 

improving efficiency and reducing fraud. 
 

 

II. Literature Review 

Several studies highlight the potential of blockchain in agriculture: 

 Wang et al. (2021): Demonstrated how blockchain enhances transparency in food supply chains. 

 Patil et al. (2022): Compared AI-based prediction models with and without blockchain, showing 

improved data reliability. 

 Gupta et al. (2020): Proposed a smart contract-based crop insurance system leveraging AI predictions. 

 Zhang et al. (2023): Explored blockchain-enabled IoT devices for real-time soil health monitoring. 
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 Kumar et al. (2024): Investigated the role of decentralized finance in agricultural subsidy distribution and 

fraud prevention. 

These studies indicate the necessity of blockchain for secure agricultural data management and financial transactions. 

 

 

III. Methodology 

A. Data Collection 

 Soil Data: pH, nitrogen, phosphorus, potassium levels. 

 Weather Data: Temperature, humidity, rainfall, wind speed. 

 Historical Yield Data: Past production records from government and private datasets. 

 Blockchain Transactions: Smart contracts storing verified agricultural data. 

 Financial Data: Subsidy records, insurance claims, and transaction logs. 

B. Blockchain Framework 

 Decentralized Ledger: Ethereum-based blockchain storing encrypted agricultural data. 

 Smart Contracts: Automating farmer payments based on AI predictions. 

 Consensus Mechanism: Proof-of-Stake (PoS) to validate transactions. 

 DeFi Integration: Enabling automated insurance payouts and subsidy distribution. 

C. AI Model Selection 

Two AI models were used: 

 Random Forest (RF): Structured data analysis with feature importance ranking. 

 Long Short-Term Memory (LSTM): Time-series forecasting for weather and crop yield trends. 

D. Training and Evaluation 

 Training Data: 80% of the dataset. 

 Testing Data: 20% of the dataset. 

 Performance Metrics: Root Mean Squared Error (RMSE), Mean Absolute Error (MAE), blockchain 

transaction validation time, and DeFi transaction efficiency. 
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IV. Results and Discussion 

A. Model Performance Comparison 

A comparison of the model performances is given below: 

 

Model R² 

Score 

RMSE 

Random 

Forest 
0.83 12.2 

LSTM 0.89 9.1 

 

 

LSTM provided better accuracy for time-series crop yield prediction. 

B. Blockchain Performance 

 Data Validation Time: 1.2 seconds per transaction. 

 Smart Contract Execution Rate: 98% success rate. 

 Farmer Adoption: 80% of surveyed farmers reported improved trust in AI 

recommendations. 

 DeFi Transactions: Automated insurance payouts reduced claim processing time by 50%. 
 

 

 

V. Conclusion 

Integrating blockchain with AI-based crop yield prediction ensures secure, transparent, and accurate agricultural data 

management. LSTM proved to be the best model for time-series forecasting, while blockchain smart contracts enhanced 

reliability and farmer adoption rates. Additionally, DeFi integration in agricultural finance improved subsidy distribution and 

insurance claim efficiency. 

Future research should focus on integrating IoT devices for real-time data collection, expanding blockchain adoption for wider 

agricultural applications, and improving AI model interpretability for better farmer engagement. 
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