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Abstract: Agricultural productivity plays a vital role in ensuring food security in India. However, 

traditional methods for crop selection and yield estimation often rely on guesswork and are susceptible to 

climatic uncertainties. This project leverages machine learning models to accurately predict crop yields 

and recommend suitable crops based on environmental and soil parameters. To improve transparency 

and trust in the system, Explainable Artificial Intelligence (XAI) techniques such as SHAP and LIME are 

integrated to interpret model predictions. By utilizing real-time data, the system enhances prediction 

accuracy and provides farmers and stakeholders with clear, data-driven insights for informed 

agricultural decision-making. The system is trained on diverse datasets including weather conditions, 

soil health metrics, and historical crop performance to ensure robustness across different regions. It 

supports adaptive learning to continuously update recommendations as new data becomes available. The 

integration of XAI not only boosts confidence in AI-driven outputs but also aids in identifying key factors 

affecting yield. This approach bridges the gap between advanced technology and grassroots-level 

farming, contributing to sustainable agriculture and better resource management[1] 
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