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Abstract:  More than 70% of Indian population relies on agriculture for their sustenance. Irrigation is an 

artificial application of water to land for agricultural or landscape purposes. Smart Agriculture helps to reduce 

wastage, effective usage of fertilizer and hence increases the crop yield. In order to know what amount of 

water is required at what time to the soil smart and automatic irrigation was designed and developed and 

brought into use. This abstract tells about a Smart Irrigation System using an Arduino microcontroller to 

automate and optimize a water irrigation system, reducing the need for manual labor and improving water 

efficiency. In this smart irrigation a system is developed to monitor agriculture field using sensors (moisture 

and temperature sensor), pump, motor, LCD, fan which automatically communicate through Arduino. The 

moisture sensor detects the soil moisture and provides exact amount of water needed. If the temperature 

exceeds above certain degrees a fan is placed to maintain the heat to avoid crops from drying and losing its 

moisture. 

Index Terms - Irrigation, Arduino, DHT11/Temperature sensor, Soil/moisture sensor, Pump, Fan. 

I. INTRODUCTION 

 

Smart Irrigation plays a very salient role in agriculture. Precision agriculture is an emerging concept because 

systems developed have the potential of providing statistics about farmland even in absence of human being in 

the agricultural field. This paper work towards technological innovation by monitoring temperature and other 

factors in the field through sensors. Smart irrigation using Arduino is a cutting-edge approach to optimize use 

of water in agriculture. The central control unit is Arduino which processes the data received from the sensors 

and works accordingly for provided input parameters if it the degrees drop or raise. This improves convenience 

and makes decision-making easier. A progressive and forward thinking solution for agriculture, smart irrigation 

using Arduino promotes cost and water savings as well as eco-friendly. 

 

II. OBJECTIVES 

 

The main goal of this project is to develop a system which will lead agriculture process smoothly and in a smart 

way which is called a Smart Irrigation System. Objectives of the Smart Irrigation System Efficient Water 

Management to optimize water usage by automatically adjusting irrigation schedules based on real-time data 

such as soil moisture, weather conditions, and crop requirements, thereby minimizing water wastage. Improved 

Crop Health and Yield to ensure timely and adequate watering, promoting better plant growth and increasing 

agricultural productivity through precise irrigation techniques. Automation and Remote Monitoring. To allow 

smart irrigation and allow farmers or users to remotely monitor and control the irrigation process using IoT-

based technologies or mobile application for convenience and efficiency. 
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III.BLOCK DIAGRAM REP RESENTATION 

 

 
 

Figure 1: Block diagram. 

The block diagram (Fig. 1) represents a “smart irrigation system” designed to monitor water content and 

temperature. The system comprises of a soil sensor when the ground is wet then it does not supply any water 

and when the ground is dry water is supplied as much is required. As soon as the temperature is detected 

above 35 the fan starts to maintain the temperature avoiding the crops from getting dry and getting destroyed. 

This all things are displayed in the LCD whether the soil is wet or dry with the help of moisture sensor. 

Input/Detection Sensors includes Moisture/Soil Sensor: Detects soil moisture sensor measures the water 

content in the soil, helping determine whether plants need watering, thus promoting efficient water usage and 

Temperature Sensor (DHT11 sensor): Monitors temperature and humidity. The DHT11 sensor provides 

realtime data and environmental conditions, crucial for maintaining ideal climates. Decision-making Unit 

through a LCD and indicated whether its dry or wet, along with stating the degree of the soil. Output/Action 

are shown through Motor Driver Once the sensor detects the moisture of the soil is dry then water is supplied 

and stopped at particular level. Power Supply is a DC power supply system is used which maintains constant 

voltage irrespective of the fluctuations in the main supply or variations in the load so it is called as regulated 

power supply.  

 

IV. COMPONENTS 

4.1 Arduino Uno:     

            Arduino is an accessible-source microcontroller platform used for assembling electronic projects. It 

comprises of microcontroller board that can read inputs control outputs. It allows user to write and upload 

code to control various sensors. It brings ideas to life in robotics, automation. The Arduino Uno is one kind 

of microcontroller board based on ATmega328, and Uno is an Italian term which means one. This board 

includes digital I/O pins-14, a power jack, analog i/ps-6, ceramic resonator-A16 MHz, a USB connection, an 

RST button, and an ICSP header. The power supply of this board can be done with the help of an AC to DC 

adapter, a USB cable, otherwise a battery. Arduino Uno is used to control all the system and operate 

automatically, such as, alerting, real time monitoring etc. 
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Figure 2: Arduino Uno. 

4.2 Moisture Sensor:         

            A moisture sensor is a hardware that designed to measure the water content present in the soil. It 
plays a crucial role in modern agriculture, gardening and environmental monitoring systems. By detecting the 
level of dampness, it helps farmers and gardeners determine the right time and amount of water needed for 
plants, thereby preventing both overwatering and under watering. These sensors are frequently assimilated 
integrated with microcontrollers like Arduino to automate irrigation systems, making farming more efficient 
and conserving water. With the rise of smart agriculture, moisture sensors have become an essential tool in 
achieving sustainable and productive farming practices.  

 

Figure 3: Moisture sensor.   

4.3 DHT11 Sensor:  

                    The DHT11 sensor is an affordable, simple digital device used for measuring temperature 
and humidity in the surrounding environment. It consists of a thermistor for sensing temperature and 
capacitive humidity sensor, all enclosed in a compact module. The sensor furnishes calibrated digital output, 
making it easier to interlink with microcontrollers like Arduino and Raspberry Pi. Its simple design and low 
power utilization make it fit for small-scale projects. The sensor communicated using a single data wire, 
which reduces wiring complexity and makes it facile to use. Its role in maintaining automated systems makes 
it an essential constitute in any smart devices.  

 

Figure 4: DHT11 sensor 
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4.4 LCD (Liquid Crystal Display):  

An LCD is an electronic display module used to visually present data namely numbers, letters and 
symbols. LCD comes in various formats and are energy efficient. The formats of LCDs are 16x2, 20x4 etc., 
which indicates number of characters that display on the LCD. 16 represents, 16 character is one line and 
hence there can be 2 line both of 16 characters. It works by using liquid crystals that swap their alignment 
when voltage is applied, controlling the light passing through them to display characters on the screen. LCDs 
are lightweight, energy efficient and available in various sizes as mentioned above.  

 

 
Figure 5: LCD Display 

4.5 Relay:  

              A relay is electromechanical switch used to control a high-voltage or highcurrent device using low-

voltage signal. It consists of coil, an electromagnet and a set of contacts. When the electric current flows 

through the coil it generates a magnetic field that pulls the contacts either together or apart thereby closing or 

opening the circuit. Relays are oftentimes used in automation, home appliances and to run devices like lamps, 

motors.  

 

 
Figure 6: Relay 

4.6 Pump Motor: 

              Is a mechanical gadget that transports fluids such as water or coolant through s system It ensures 

continuous fluid circulation to absorb and carry away heat. Pumps contribute to efficient and silent cooling 

solutions. Motor a device that transfigure electrical energy into mechanical motion. It is widely used in fans, 

pumps and robotics systems. Motors can rotate or move parts with high precision speed.      

 

 

 

 

 

 

 

 

 

 

                                                                 

Figure 7: Pump Motor 
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4.7 Ribbon Cable: 

 A ribbon cable is a flat, wide cable composed of multiple conducting wires running parallel to each other 
on the same flat plane. This structure allows it to connect multiple terminals or pins in a compact and 
organized way, making it ideal for internal connections in electronic devices such as computers, printers, and 
other electronic equipment. Ribbon cables are commonly used to connect components like hard drives, 
floppy drives, and motherboards, especially in older systems. Their color-coded wires help in identifying 
connections easily, and the flat design helps save space and reduce clutter inside devices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Pump Motor 

 

 

4.8 Cooling Fan:  

A cooling fan is an essential device used to reduce heat by moving air across or away from components that 
generate heat during operation. It is commonly found in electronic devices, computers, power supplies, and 
automotive systems to prevent overheating and ensure efficient performance. By circulating air, the fan helps 
maintain a safe operating temperature for sensitive components, thereby increasing their lifespan and 
reliability. Cooling fans come in various sizes and types, such as axial and centrifugal, depending on the 
application and airflow requirements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Cooling Fan 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882 

IJCRT2506737 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g299 
 

 

 

 

V. WORKING 

 

 
 

Figure 10: Working system. 

 

                       The Smart Irrigation System is an automated setup designed to monitor and maintain the health 

of plants by efficiently managing soil moisture and temperature levels. The system begins its operation when 

the soil moisture sensor detects the condition of the soil—whether it is dry or adequately moist. When the 

sensor identifies that the soil is dry, it sends a signal to the Arduino microcontroller, which then activates the 

water pump motor to supply water to the plants. This process continues until the sensor detects sufficient 

moisture in the soil, ensuring that water is not wasted and the plants receive the right amount of hydration. To 

make the system user-friendly and allow for real-time monitoring, an LCD display is integrated, which shows 

the current temperature and soil moisture levels, making it easier for users to understand the environmental 

conditions. Additionally, to protect the plants from damage due to excessive heat, the system includes a 

temperature sensor that constantly monitors the surrounding air temperature. If the atmospheric temperature 

rises above 35 degrees Celsius, a cooling fan is automatically turned on to help maintain a favorable climate 

around the plants, thereby reducing the risk of heat stress and ensuring better plant growth and survival. This 

intelligent combination of sensors, automation, and environmental control makes the Smart Irrigation System 

a sustainable and effective solution for modern agriculture and gardening. 

 

VII. RESULTS 

 

                  As soon as the soil moisture is determined by the sensor it starts it work within no time 

whether its moisture sensor, temperature sensor, pump or cooling fan. It has following functionalities the 

first functionality is detecting the moisture of the soil if it’s wet the pump motor does not supply any water 

to the crops. If its dry automatically the input is sent and the pump motor starts it work of supplying the 

water and when sufficient water is supplied it is detected by the sensor and pump motor stops supplying. 

The main aim of this project was to develop a cost efficient and user friendly easy to understand system 

which was a great success. Plant grows well not only when it has a good moisture but also with a good 

environment, by keeping this is mind a cooling fan was placed to maintain the ambient temperature 

environment to help plant not lose its moisture and hence resulting in wonderful crops benefits production. 
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VIII. FUTURE SCOP 

 

                        The future scope of the Smart Irrigation System holds immense potential for further 

advancements to enhance its efficiency, usability, and adaptability in real-world agricultural settings. While 

the current model has proven to be highly effective in controlled environments, practical challenges in diverse 

field conditions may require additional features and improvements. One significant enhancement could be the 

integration of cameras to visually monitor crop conditions and the functioning of the system in real-time, 

allowing for better decision-making and early detection of issues such as pests or diseases. Additionally, 

developing a dedicated mobile application would greatly benefit users by enabling remote monitoring and 

control of the irrigation process, especially in situations where immediate human presence is not possible. 

This would ensure that the crops receive timely care even during emergencies or unforeseen circumstances. 

Another important improvement could be designing the system to be more portable and lightweight, making 

it easier to install, move, and maintain in different terrains and farm sizes. Moreover, awareness campaigns 

and training sessions aimed at small-scale farmers and vendors can be conducted to help them understand the 

importance, functionality, and long-term benefits of smart irrigation. Educating them on how the system 

conserves water, improves crop yield, and reduces manual effort can lead to wider adoption and support 

sustainable farming practices across rural and semi-urban areas. These future developments will not only 

make the system more robust and user-friendly but also contribute significantly to the modernization and 

sustainability of agriculture. 

 

IX. CONCLUSION 

 

                        The development of a smart irrigation system represents a significant step toward achieving 

sustainable and efficient agricultural practices by integrating low-cost technology with environmental 

awareness. Utilizing soil moisture and temperature sensors, this system intelligently monitors the state of the 

soil and surrounding atmosphere to determine the optimal time for irrigation, thereby preventing both 

overwatering and underwatering. The inclusion of the pump and motor, controlled through a relay module, 

automates water delivery based on sensor readings, reducing the need for manual intervention and conserving 

valuable resources. A cooling fan further enhances the system’s utility by helping regulate plant temperature 

during high heat conditions. The simplicity, scalability and affordability of the system make it an ideal solution 

for farmers, gardeners and agricultural researchers. By reducing water wastage, improving crop yield, and 

minimizing human effort, this smart irrigation model demonstrates how modern sensor technologies can be 

harnessed for practical, real-world applications. This project also serves as a learning platform for 

understanding embedded systems, sensor irrigation and automated control, making it valuable. Future 

enhancements, such as integrating IoT for remote monitoring or solar power for energy efficiency, can further 

extend its capabilities and reach. This project not only supports smart farming but also emphasizes the role of 

automation and innovation in building a more sustainable and productive agriculture future. The smart 

irrigation system, therefore, stands as a testament to how simple innovations, when implemented thoughtfully, 

can have a profound impact on sustainability, productivity and the future of farming. 

 

X. Advantages 

 

• Reducing water wastage and promoting sustainable usage.  

• Easy to use and efficient.    

• With Arduino, the system runs automatically based on sensor inputs, eliminating the need for manual 

watering.  

• Consistence and timely watering ensure better growth and health of plant or crops.  

• Helping users make informed decisions. 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                           © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882 

IJCRT2506737 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g301 
 

XI. REFERENCES 

 

[1] Ayaz Muhammad, Mohammad AmmadUddin, Zubair Sharif, Ali Mansour and  El-Hadi M. Aggoune, 

"Internet-ofThings (IoT)-based smart agriculture: Toward making the fields talk", IEEE Access, vol. 7, pp. 

129551-129583, 2019. https://ieeexplore.ieee.org/document/96 89158/references#references  

 

[2] S.S. Bedekar and M.A. Mechkul, "IoT Based Automated Irrigation System", International Journal of 

Modern Trends in Engineering and Research (IJMTER), vol. 2, no. 7, pp. 1532-1538,   

 

[3]Drip Irrigation: The Most Efficient Irrigation System, 2022, [online] Available:  

https://www.agrivi.com/blog/dripirrigation-as-the-most-efficientirrigation-system-type/.  

 

[4]Apurva C. Pusatkar and Vijay S. Gulhane, "Implementation of Wireless Sensor Network for Real Time 

Monitoring of Agriculture", International research journal of engineering and technology (IRJET), vol. 03, 

no. 05, May 2016. 

 

[5]Suakanto Sinung, J. Ventje, L. Engel, Maclaurin Hutagalung and Dina Angela, "Sensor networks data 

acquisition and task management for decision support of smart agriculture", 2016 International Conference 

on Information Technology Systems and Innovation (ICITSI) Bandung - Bali, pp. 24-27, Oct. 2016.  

 

[6]Farm Irrigation Efficiency, 2018, [online] Availablhttps://drawdown.org/solutions/farmirrigation-

efficiency. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/
https://www.agrivi.com/blog/dripirrigation-as-the-most-efficientirrigation-system-type/

