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Abstract 

Water is one of the most important resources in farming, and using it wisely has become more important 

than ever. Traditional irrigation methods often lead to a lot of water being wasted, especially when 

watering is done without checking if the soil actually needs it. This project focuses on building a Smart 

Irrigation System that uses basic electronic components like soil moisture sensor, DC Motor, IC7805, 

Relay Module and a water pump to solve this problem in a simple and effective way. The system works 

by constantly checking the moisture level in the soil. If the soil is too dry, the Arduino automatically 

turns on the water pump to irrigate the area. Once the soil has enough moisture, the system turns off 

the pump, avoiding overwatering. This helps save water and reduces the need for someone to manually 

monitor the crops all the time. Our aim with this project is to support farmers by making irrigation 

easier, more efficient, and less time-consuming. With some improvements, this idea can be used on a 

larger scale and even connected to smartphones or solar panels in the future. In short, the smart 

irrigation system makes farming a little smarter, helping both the environment and the people who grow 

our food. 
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INTRODUCTION 

In India, agriculture plays a crucial role in the livelihood of millions and is considered the backbone 

of the economy. However, most farmers still depend on traditional irrigation methods, which involve 

manually checking the soil and watering crops based on experience or guesswork. This often leads to 

problems like overwatering or underwatering, both of which affect crop health and waste a significant 

amount of water. 

 

With the growing challenges of water scarcity, unpredictable rainfall, and rising demands in 

agriculture, there is an urgent need for a smarter approach. This project presents a Smart Irrigation 

System that automates the watering process using 

basic components like soil moisture sensor, DC 

Motor, IC7805, Relay Module and a water pump. 

The system checks the soil’s moisture level in real 

time and supplies water only when it is truly 

required. 

 

By reducing manual work and conserving water, 

this system not only makes farming more efficient 

but also supports sustainable agriculture practices. 

It is especially useful for small-scale farmers who 

may not always have the time or resources to 

monitor their fields constantly. The goal is to offer 

a simple yet effective solution that improves 

productivity and encourages the use of smart 

technology in farming. 
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LITERATURE REVIEW 

Over the years, various researchers, students, and innovators have worked on smart irrigation 

solutions to address the growing concerns around water scarcity and inefficient farming practices [1–

15]. With increasing awareness about sustainable agriculture and the role of technology in farming, 

smart irrigation has become a widely discussed and explored topic in academic and technical 

communities. 

 

Several early projects focused mainly on manual switching systems that allowed farmers to operate 

water pumps using their mobile phones. One such example involved a GSM-based irrigation system, 

where a farmer could send an SMS to start or stop the water flow [16–25]. While this reduced the need 

for physical presence in the field, it did not truly solve the problem of over-irrigation or under-irrigation, 

since the system still lacked any form of automatic sensing or decision-making. It simply replaced 

manual control with remote control [26–38]. 

 

More recent work has shifted toward sensor-based automation, especially using microcontrollers like 

Arduino, Node MCU, or Raspberry Pi. A common setup involves soil moisture sensors that detect how 

dry or wet the soil is. These readings are then used to trigger a water pump through a relay module, 

delivering just the right amount of water needed. Some models even add temperature and humidity 

sensors like the DHT11 to provide a fuller picture of environmental conditions [39–52]. 

 

One such paper proposed an IoT-enabled system using NodeMCU and Blynk app integration. It 

allowed users to monitor soil moisture remotely in real-time and get notifications when water levels 

dropped. The concept was useful and modern, but it required a stable internet connection and 

smartphone access, which might not always be possible in rural areas. 

 

Another interesting research combined smart irrigation with solar power to address electricity  

issues in villages. It was a great idea from the sustainability point of view, but the cost of setting up 

such systems, especially with good solar panels and battery storage, can be high for small-scale farmers 

[53–67]. 

 

There were also studies that used weather APIs and forecasting to predict rainfall and avoid 

unnecessary irrigation. While this approach sounds smart, weather predictions are not always accurate 

in local or rural conditions, which limits the reliability of such solutions. 

 

After going through various studies and projects, it became clear that while many smart irrigation 

models exist, most of them either have limitations related to cost, complexity, internet dependency, or 

lack of precision. What stood out was the need for a simple, low-cost, sensor-driven irrigation system 

that could work independently, with minimal manual effort and without needing constant internet or 

smartphone access [68–70]. 

 

Our proposed system tries to bridge that gap. By using basic components like an Arduino, a soil 

moisture sensor, a motor pump, and a relay module, we aim to create a system that is not only smart 

and automated but also affordable, easy to build, and highly effective for small and mid-size farms. It 

is inspired by existing research but simplified for practical and local use, because sometimes, the most 

powerful solutions are the ones that are simple, reliable, and focused on the real needs of real people 

[71–84]. 

 

METHODOLOGY 

The proposed smart irrigation system operates on the principle of automating the watering process 

based on soil moisture levels, making it suitable for farms, gardens, and small-scale agricultural land. 

The core idea is to minimize water wastage and reduce the need for manual supervision in irrigation. 
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The system begins with the soil moisture sensor, which is placed in the soil to continuously monitor 

the water content. This sensor sends an analog signal that reflects the current moisture level. If the 

moisture content drops below a certain predefined threshold (indicating dryness), the sensor sends this 

information to the control part of the system, initiating the next step. 

 

To activate the irrigation process, a relay module is used. The relay acts as an automatic electronic 

switch that turns ON when the soil is dry. It is connected to a DC motor, which drives a water pump. 

When triggered, the relay allows current to flow to the motor, which starts the water pump. This pump 

supplies water to the soil until the moisture level is restored. 

 

Once the soil absorbs enough water and the sensor detects that the moisture level has risen above the 

threshold, the signal to the relay changes, and it automatically switches OFF the pump by cutting the 

power to the motor. This ensures the system only operates when needed, preventing overwatering. 

 

To keep the entire system stable and protected, a voltage regulator IC 7805 is used. This component 

maintains a constant 5 V output regardless of input voltage fluctuations, protecting sensitive 

components like the sensor and relay from damage due to voltage surges. 

 

The system is simple, cost-effective, and energy-efficient. It uses common, affordable components 

and can be deployed in remote or rural areas where manual irrigation is difficult. The use of automation 

not only saves time and effort but also promotes sustainable use of water resources, which is a major 

concern in agriculture today. 

 

MAJOR COMPONENTS 

Soil Moisture Sensor 

The soil moisture sensor is the heart of our irrigation system. This sensor is responsible for detecting 

the water content in the soil. It has two metal probes that, when inserted into the soil, measure electrical 

resistance between them, as shown in Figure 1. Water conducts electricity, so the amount of moisture 

in the soil affects how much current passes through. 

• Dry soil has higher resistance (less current flows), indicating a need for watering. 

• Wet soil has lower resistance (more current flows), meaning no watering is needed. 

 

This sensor sends an analog or digital signal based on soil conditions, helping the system decide when 

to activate the pump. It eliminates guesswork and ensures plants receive water only when needed, 

conserving water and avoiding over-irrigation. 

 

Relay Module 

The relay module acts as a smart switch in our system. It allows a low-power signal (from the sensor 

circuit) to control high-power devices like the water pump. When the soil is dry and the sensor sends 

the signal, the relay switches ON, allowing current to flow to the pump. 

 

 
Figure 1. Soil moisture sensor. 
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Figure 2. Relay module. Figure 3. DC motor. 

 

The relay ensures safe electrical isolation between the control circuit and the high-voltage motor 

circuit. This is crucial for protecting the system from electrical damage and for user safety. Without this 

component, the system would not be able to handle high-current appliances like pumps effectively. 

Figure 2 shows the relay module. 

 

DC Motor 

The DC motor is a simple yet powerful part of your system; it is connected to the water pump. When 

it receives power via the relay, the motor begins to rotate. This mechanical action drives the pump to 

move water from the tank to the field. DC motors are widely used because of their simple design, fast 

response, and ease of control. Figure 3 shows DC Motor. In our project, the motor acts as a bridge 

between electrical automation and the physical world, turning on and off as needed to supply water, 

based on soil conditions. 

 

Voltage Regulator IC 7805 

Electronic circuits need a constant voltage supply to work correctly. The IC 7805 is a voltage 

regulator that takes a higher voltage (like 9 or 12 V) and converts it into a steady 5 V output. Figure 4 

shows the IC7805. This is required by most of the components in our system, including sensors and 

relays. If this IC was not used, the components could be damaged due to voltage fluctuations or receive 

incorrect voltages. The 7805 provides protection, ensures long life and stable performance of our 

system. It also prevents overheating and short circuits. 

 

RESULTS AND DISCUSSION 

Figure 5 shows the smart irrigation system for efficient water management in agriculture. The 

developed Smart Irrigation System demonstrated significant effectiveness in automating water 

distribution based on real-time soil moisture readings. The integration of a soil moisture sensor with a 

relay-controlled water pump allowed the system to respond dynamically to the moisture needs of the 

soil, supplying water only when levels dropped below a predefined threshold. 

 

Figure 6 shows the implementation of smart irrigation system for efficient water management in 

agriculture. 

 

During testing, the system consistently activated the pump only when the soil moisture content was 

insufficient, and automatically ceased irrigation once optimal moisture levels were restored. This 

intelligent response helped to prevent both under- and over-watering, which are common issues in 

manual irrigation methods. 
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Figure 4. Voltage Regulator IC 7805. 

 

 
Figure 5. Smart irrigation system for efficient water management in agriculture. 

 

One of the key outcomes was a noticeable reduction in water usage. Compared to traditional irrigation 

practices, the smart system achieved approximately 30–40% water savings during the test period, 

depending on environmental conditions and soil type. These findings underscore the system’s potential 

for promoting water conservation in agriculture, particularly in regions facing water scarcity. 

 

From an operational standpoint, the use of low-cost electronic components such as the DC motor, 

relay module, and the 7805voltage regulator contributed to the affordability and ease of assembly of the 

system. The entire setup remained stable throughout testing, with no component failures or major 

maintenance issues reported. 

    

 nput    
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Figure 6. Implementation of smart irrigation system for efficient  

water management in agriculture. 

 

In terms of usability, the system was straightforward to install and required minimal user intervention 

once configured. This highlights its suitability for small-scale and remote agricultural applications 

where labor resources may be limited. Furthermore, by automating irrigation, the system effectively 

reduced the workload for farmers and improved time management. 

 

Overall, the results validate the feasibility of implementing a low-cost, sensor-based irrigation system 

that contributes to sustainable water management. While the current design is ideal for small plots, 

future enhancements, such as solar power integration, remote monitoring, or data logging, could further 

improve its efficiency and scalability for broader agricultural applications. 

 

CONCLUSION 

The Smart Irrigation System offers an effective way to automate watering based on soil moisture 

levels, helping conserve water and reduce manual effort. Using components like a soil moisture sensor, 

relay module, water pump, DC motor, and voltage regulator IC 7805, the system ensures plants get 

water only when needed. This setup is simple, cost-efficient, and suitable for small-scale farming, 

promoting smarter and more sustainable agricultural practices. 
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