
 Project Title: "Smart Soil pH Tracer with Crop Recommendation" 

1. Introduction. 

Agriculture remains the backbone of many developing economies, including Tanzania, yet crop 

productivity is still low due to poor soil management practices. One of the most critical soil 

properties influencing crop growth is soil pH, which determines nutrient availability and 

microbial activity. Many farmers rely on traditional methods or guesswork to select crops 

without proper soil analysis, leading to low yields and soil degradation. Advances in sensor 

technology, embedded systems, and data-driven decision support systems make it possible to 

develop smart solutions that measure soil pH in real time and recommend suitable crops. This 

project proposes a smart soil pH tracer integrated with a crop recommendation system to support 

informed agricultural decision making. 

2. Problem Statement. 

Most smallholder farmers lack access to affordable and timely soil testing services. Laboratory 

soil analysis is expensive, time-consuming, and inaccessible in rural areas. As a result, farmers 

often plant crops that are unsuitable for their soil pH conditions, causing poor germination, low 

productivity, and financial losses. There is a need for a low cost, easy to use, and reliable system 

that can measure soil pH and provide immediate crop recommendations. 

3. Objectives. 

3.1 General Objective 

To design and develop a smart soil pH tracer system that measures soil pH and recommends 

suitable crops based on the measured values. 

3.2 Specific Objectives 

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

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

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

• To evaluate the effectiveness of the system in improving crop choice and yield 

4.Research questions. 

• How to design a sensor-based system that detects real time soil pH? 

• How to create a crop recommendation database linked to specific pH ranges? 

• How to develop a simple user interface for farmers to receive feedback? 



• How to evaluate the effectiveness of the system in improving crop choice and yield? 

5.Scope of the Study. 

The project focuses on measuring soil pH and recommending crops suitable for specific pH 

ranges. It does not cover other soil parameters such as moisture, nitrogen, or temperature. The 

system will be tested on selected crops commonly grown in the local environment. 

 6.Significance of the Study. 

The project will help farmers make informed crop selection decisions, improve agricultural 

productivity, reduce misuse of fertilizers, and promote sustainable farming. Academically, the 

project contributes to research in smart agriculture and IoT-based decision support systems. 

Practically, it offers an affordable solution suitable for rural and small-scale farmers. 

 7. Methodology 

• Hardware: Use a soil pH sensor (e.g., analog pH sensor), connected to a microcontroller 

like Arduino or Raspberry Pi. 

• Software: Develop a program that reads sensor data, compares it to a crop database, and 

displays recommended crops. 

• Testing: Collect soil samples from various areas and verify pH readings against standard 

values. 

Feedback: Display results on an LCD or mobile/web interface. 

 8. System Requirements 

Hardware: 

• Soil pH Sensor   

• Arduino/Raspberry Pi   

•  LCD Display or Mobile device   

•  Power supply/battery   

Software: 

• Arduino IDE / Python- Database for crop recommendations   

• Simple GUI or web app interface   

 



 

9. Literature Review. 

9.1. Jones, J. B. (2012). Plant Nutrition and Soil Fertility Manual. CRC Press. 

This book explains the relationship between soil pH, nutrient availability, and crop performance, 

providing a scientific foundation for crop recommendation based on soil conditions. 

9.2. Brady, N. C., & Weil, R. R. (2017). The Nature and Properties of Soils. Pearson Education. 

The authors discuss soil chemistry, soil acidity, and management practices, emphasizing the 

importance of soil pH in agricultural productivity. 

9.3. Rengel, Z. (2011). Soil pH and Crop Productivity. Springer. 

This book provides detailed insights into soil pH measurement, crop tolerance to acidity or 

alkalinity, and modern soil management techniques, supporting the need for smart soil 

monitoring systems. 

. 

10. Expected Results. 

• Accurate real-time soil pH measurement 

• Reliable crop recommendations based on soil pH 

• Improved decision-making for farmers 

• A functional prototype of a smart agriculture system 

11. Conclusion. 

The Smart Soil pH Tracer with Crop Recommendation system is expected to provide an 

affordable, efficient, and practical solution for improving agricultural productivity. By 

combining sensor technology with decision-support algorithms, the system bridges the gap 

between soil analysis and actionable farming decisions. 


