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ABSTRACT: Soil Moisture Detector is an innovative Plant Moisture Monitoring System designed to address the
essential need for efficient water management in agriculture and gardening. The project leverages electronic
components such as the Arduino Uno, a soil moisture sensor with a sensor circuit board, and a 16x2 LCD display
integrated with an I12C module for displaying results. By monitoring soil moisture levels in real-time, Soil Moisture
Detector provides actionable insights to maintain optimal soil conditions for plant health. The system operates through
the soil moisture sensor, which detects the water content in the soil and transmits the data to the Arduino Uno
microcontroller. The Arduino processes this data and displays the moisture level on the LCD screen, allowing users to
make informed decisions about irrigation needs. Powered by a 9V battery, the system ensures portability and ease of
deployment, while jumper wires enable seamless connectivity among components. Soil Moisture Detector aims to
minimize water wastage, prevent overwatering, and support sustainable agricultural practices. It is especially useful in
regions facing water scarcity, providing a cost-effective and user-friendly solution for individuals and small-scale
farmers. This project demonstrates the integration of simple yet effective technology to address environmental and
agricultural challenges.

I. INTRODUCTION
1.1 Introduction

Introduction

Water is a vital resource for plant growth, yet improper water management often leads to issues like overwatering,
underwatering, and unnecessary wastage. With increasing global concerns over water scarcity and the need for
sustainable agricultural practices, there is a growing demand for systems that can efficiently monitor and manage soil
moisture levels.

The primary objective of Soil Moisture Detector is to provide a cost-effective solution for individuals, gardeners, and

small-scale farmers to monitor soil conditions effectively. By doing so, it empowers users to make informed decisions
about irrigation, minimizing water wastage and promoting the health of plants.
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Figure 1.1: Diagram of Soil Moisture Detector

1.2 Diagram Description

This diagram illustrates the hardware setup for the Soil Moisture Detector Plant Moisture Monitoring System. The

components and their connections are described as follows:
e Soil Moisture Sensor (FC-28):

Sensor Circuit Board:

Arduino Uno:

Pin Connections:

16x2 LCD Display with I2C Module

Pin Connections

Power Supply:

Jumper Wires

II. LITERATURE SURVEY

Soil moisture monitoring systems have gained significant attention in recent years due to the increasing importance of
water conservation and efficient irrigation practices. Numerous studies and developments have been carried out to
design systems that ensure optimal soil moisture levels for agricultural and horticultural applications.

A traditional approach to soil moisture measurement involves gravimetric methods, which require manual sampling and
weighing of soil before and after drying. While accurate, these methods are labor-intensive, time-consuming, and not
suitable for real-time monitoring. To overcome these limitations, sensor-based solutions have been developed that
utilize electronic components to provide continuous moisture data.

Research by Kumar et al. (2018) highlights the use of capacitive and resistive soil moisture sensors for precision
agriculture. Capacitive sensors measure the dielectric permittivity of the soil, while resistive sensors detect moisture
based on changes in resistance. These sensors are highly effective when integrated with microcontrollers like the
Arduino Uno, allowing for automated monitoring and control of irrigation systems.

Recent advancements have incorporated display modules to provide real-time feedback to users. In particular, the
integration of 12C-enabled 16x2 LCDs has simplified the wiring and enhanced the usability of these systems.

II1. PROBLEM STATEMENT

Water is a critical resource for agriculture and gardening, but its inefficient use often leads to issues such as water
wastage, over-irrigation, or under-irrigation, which can adversely affect plant growth and productivity. In regions with
limited water availability, improper irrigation practices exacerbate water scarcity, reducing the sustainability of
agricultural activities. Conversely, excessive watering can harm plants by reducing soil aeration, leading to root rot and
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nutrient imbalance. The lack of real-time data about soil moisture levels often forces farmers and gardeners to rely on
guesswork, which can result in suboptimal irrigation practices.

Traditional methods of soil moisture assessment, such as manual sampling and gravimetric analysis, are time-
consuming, labor-intensive, and unsuitable for continuous monitoring. Additionally, the high cost and complexity of
advanced soil monitoring systems make them inaccessible to small-scale farmers, home gardeners, and individuals in
developing regions. These challenges necessitate the development of a cost-effective, user-friendly, and reliable
solution for real-time soil moisture monitoring.

The aim of this project, Soil Moisture Detector, is to address these issues by providing a portable and affordable
system that measures soil moisture levels and displays real-time data. Using readily available electronic components
like the Arduino Uno microcontroller, a soil moisture sensor with a circuit board, and a 16x2 LCD display integrated
with an 12C module etc.

IV. METHODOLOGY USED

The Soil Moisture Detector Plant Moisture Monitoring System utilizes an efficient and structured methodology to
ensure accurate soil moisture measurement and real-time data display. The system is built using readily available
electronic components, which are seamlessly integrated to deliver reliable performance.

1. Hardware Setup:
o A soil moisture sensor (FC-28) is used to measure the moisture content of the soil.
o The Arduino Uno serves as the microcontroller, processing the analog signals received from the
Sensor.
o A 16x2 LCD display with an I12C module is used to present the moisture level in an easy-to-read
format.
2. Software Implementation:
o The Arduino is programmed using the Arduino IDE with a code that reads the analog output of the
soil moisture sensor and converts it into a readable format.
o The I2C library is utilized to communicate with the LCD display, ensuring efficient and clear data
presentation.
3. Testing and Calibration:
o The sensor is calibrated by placing it in different soil conditions (dry, moist, and wet) to establish
threshold values for moisture levels.

V. ADVANTAGES AND DISADVANTAGES

Advantages:

1. Cost-Effective: Soil Moisture Detector is built using affordable and easily available components, making it
accessible to small-scale farmers and home gardeners.

2. Real-Time Monitoring: The system provides instant feedback on soil moisture levels, enabling timely and
precise irrigation decisions.

3. Portability: Powered by a 9V battery and compact in design, the system is lightweight and easy to transport.

4. User-Friendly: The integration of a 16x2 LCD display with an 12C module ensures clear and easy-to-read
moisture level data.

5. Water Conservation: By helping users avoid over- or under-watering, the system promotes efficient water
usage, reducing wastage and supporting sustainable farming.

6. Ease of Installation: The system is simple to assemble and requires minimal technical expertise for operation.
7. Customizable: The thresholds for soil moisture levels can be adjusted based on specific plant or soil
requirements.
Disadvantages:
1. Limited Scope: The system is not equipped for large-scale agricultural applications without significant
modifications.
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2. Power Dependency: Reliance on a 9V battery may require frequent replacement or recharging, especially
with continuous usage.

3. Sensitivity to Environment: Extreme environmental conditions, such as excessive dust or prolonged
exposure to water, may affect sensor accuracy and durability.

4. No Remote Monitoring: Unlike IoT-based systems, Soil Moisture Detector does not allow remote monitoring
or control via smartphones or other devices.

5. Single Parameter Focus: The system only monitors soil moisture and does not consider other factors like soil
pH, temperature, or nutrient content, which are vital for plant health.
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