Project Title ""Smart Soil pH Tracer with Crop Recommendation"
1.Introduction

Soil pH plays a crucial role in determining soil fertility and the availability of nutrients for crops.
Most farmers, especially in rural areas, lack tools to accurately assess soil pH, leading to poor
crop yields due to unsuitable planting decisions. This project proposes a smart system that will
detect soil pH levels and recommend the best crops to plant based on that data.

2. Problem Statement

Many farmers plant crops without understanding their soil’s pH level, which results in poor
harvests, economic losses, and soil degradation. Traditional methods of soil testing are either
unavailable, expensive, or time-consuming. There is a need for a low-cost, real-time solution to
help farmers make informed decisions.

3. Objectives of the Project
Main Objective

To develop a smart soil pH tracer system that analyzes soil pH and provides crop
recommendations.

Specific Objectives

e To design a sensor-based system that detects real-time soil pH.

e To create a crop recommendation database linked to specific pH ranges.

e To develop a simple user interface for farmers to receive feedback.

e To evaluate the effectiveness of the system in improving crop choice and yield
4. Scope of the Project

This project focuses on detecting soil pH levels using sensors and microcontrollers, analyzing the
data, and providing crop recommendations suitable for specific pH levels. The system will be
targeted at small-scale farmers and agricultural extension officers.

5. Significance of the Project
The system will:
e Help farmers improve crop yields by choosing crops suitable for their soil pH.

e Reduce trial-and-error planting practices.



e Encourage efficient use of land and farming inputs.
e Enhance decision-making using digital agriculture technologies.
6. Methodology

e Hardware: Use a soil pH sensor (e.g., analog pH sensor), connected to a microcontroller
like Arduino or Raspberry Pi.

e Software: Develop a program that reads sensor data, compares it to a crop database, and
displays recommended crops.

e Testing: Collect soil samples from various areas and verify pH readings against standard
values.

e Feedback: Display results on an LCD or mobile/web interface.
7. System Requirements
Hardware:
e Soil pH Sensor
e Arduino/Raspberry Pi
e LCD Display or Mobile device
e Power supply/battery
Software:
e Arduino IDE / Python- Database for crop recommendations
e Simple GUI or web app interface
8. Literature Review

Previous studies show that soil pH directly affects nutrient absorption and crop success.
Technologies like digital soil mapping and IoT agriculture tools are increasingly applied in
precision farming. However, there's limited access to these tools among small-scale farmers.
This project builds on concepts from smart agriculture and soil sensing to deliver a cost-
effective, portable solution.

9. Expected Output

e A working prototype of a soil pH tracer system.



e A crop recommendation engine based on real-time pH input.
e A simple interface for farmers to view recommendations.
e Field test results and evaluation report.

10. Conclusion

This project aims to bridge the gap between traditional farming and smart agriculture by
providing a tool that is practical, affordable, and impactful. By empowering farmers with
knowledge of their soil conditions, the project contributes to food security, sustainable
agriculture, and improved livelihoods.



