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ABSTRACT: Smart irrigation uses tech like sensors, automation, and IoT to make watering crops smarter. Instead of 

drowning every plant on a schedule, these systems actually check what’s happening in the soil—how wet it is, what the 

temperature’s like, and even what the weather’s doing. Soil moisture sensors keep an eye on water levels, and a 

controller (like an Arduino or NodeMCU) reads the data and flips the pump on only when the crops need it. You end up 

saving a ton of water, plus it’s less work for you. 

 

This kind of approach boosts yields, cuts water waste, and makes farming more sustainable. People use smart irrigation 

in fields, gardens, and greenhouses. Sure, the setup costs more at first, but it’s reliable, eco-friendly, and honestly, it 

pays off as farming keeps evolving. 

 

I. INTRODUCTION 

 

Smart irrigation flips the script on old watering methods. Instead of following a set schedule, these systems lean on 

sensors and real-time data to figure out exactly when crops need water—and only then do they deliver it. This kind of 

precision doesn’t just save water; it actually helps plants grow better. With older systems, farmers often end up wasting 

water by watering too much or at the wrong times. Smart irrigation puts an end to that guessing game. 
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Figure 1: IoT-Based Smart Farming System 

 

The image depicts a diagram to represent how a smart farming system can be implemented using Internet of Things 

Technology. In a smart farming system, different sensors are placed in a farm to sense different parameters, such as soil 

moisture, temperature, and water level. These sensors sense the parameters and send the data to the internet through a 

network tower. 

 

The data is processed in a cloud or computer system. The data is displayed on a mobile phone for a farmer. Using this 

data, the water supply to crops can be controlled automatically. On the right side of the image, different components 

such as a battery, a relay, and a water pump are shown. These are used to control the water supply to crops. 

 

II. LITERATURE REVIEW 

 

Smart irrigation systems have emerged as a significant research area in modern agricultural research due to the growing 

need to address water scarcity and variability, as well as the need to promote the use of sustainable agricultural 

practices. Conventional irrigation systems, like flood irrigation, are inefficient and often result in water wastage and 

soil erosion, which may impact crop development adversely. The last decade has witnessed a significant focus on the 

potential of integrating smart sensors, microcontrollers, and IoT platforms in the development of automatic irrigation 

systems. At the core of such a system are soil moisture sensors. These sensors play a vital role in ensuring that accurate 

data is obtained regarding water requirements for crops  

 



© 2026 IJMRSET | Volume 9, Issue 3, March 2026|                                   DOI: 10.15680/IJMRSET.2026.0903216 

 

IJMRSET © 2026                                                            |     An ISO 9001:2008 Certified Journal   |                                          3667 

At the heart of smart irrigation systems lie the ability to monitor agronomic and environmental parameters in real time. 

This is where the importance of soil moisture sensors lies, as they play a pivotal role in the determination of the water 

requirement of the crops. This is because the sensors can measure the water content of the soil at various depths. This 

helps the smart irrigation system to determine the water requirement of the crops. This is where the importance of soil 

moisture sensors lies. It has been found that irrigation systems that use the soil moisture method to determine the water 

requirement of the crops can save a considerable amount of water while maintaining the performance of the crops. 

Other sensors, such as temperature sensors, humidity sensors, and rain sensors, can be used along with the soil moisture 

sensors to make the smart irrigation system more effective. This is because the smart irrigation system can be designed 

to take into account the atmospheric conditions as well. 

 

The main components of most smart irrigation systems are the soil moisture sensor, which monitors and gives real-time 

feedback regarding the moisture content in the soil. Other sensors, such as temperature sensors, humidity sensors, and 

rain sensors, also contribute to better control and response to changing conditions. The processor, in most smart 

irrigation systems, is typically a microcontroller like Arduino Uno and NodeMCU ESP8266. The processor collects and 

processes data from other sensors and compares it with threshold levels to determine whether irrigation is required or 

not. When the moisture levels in the soil are below threshold levels, the processor sends signals to the water pump to 

provide water for crops. When optimal moisture levels are reached, the system stops automatically. Various research 

works prove that incorporating feedback loops and threshold levels into smart irrigation systems improves efficiency in 

irrigation compared to other traditional methods. 

 

Platforms like ThingSpeak, Blynk IoT Platform, and other cloud services have a vital role to play in smart irrigation 

systems. These services provide the facility of remote monitoring and user notifications. The farmer can monitor the 

soil moisture, pump, and environmental conditions in real time. The farmer can also be notified in case of unusual 

conditions, such as dry soil, water tank, and system failures. The research proves that the use of microcontrollers and 

IoT technology in irrigation systems increases efficiency, reduces labor, and makes it feasible for large-scale farming. 

Advanced research has also been conducted to incorporate intelligent features, including prediction, weather, and 

artificial intelligence. The system can be programmed to monitor historical data, including irrigation patterns, 

environmental conditions, and rainfall. The system can then be used to distribute water optimally, predict plant water 

requirements, and thus reduce water loss. 

 

Several case studies have confirmed that smart irrigation systems are capable of reducing water consumption levels by 

30–50%, in addition to improving crop yield and quality. Solar power irrigation systems have proved effective regions 

where there lack of electricity supply, thus making smart irrigation systems more sustainable energy-efficient. Recent 

research has also included the use of multi-sensor networks, drones, and nutrient delivery systems in smart irrigation 

systems, which are considered effective in the development of fully automated and controlled agricultural systems.  

 

 The literature has collectively confirmed that smart irrigation systems are not just a new technology but a new 

approach to the development of sustainable and precise agricultural systems, which include the optimal management of 

water, operational costs, and the environment. 

 

Studies have demonstrated the effectiveness of precise irrigation systems in saving water up to 30–40% while 

maintaining optimal soil moisture levels and improving crop yields compared to conventional irrigation systems, thus 

illustrating the advantages of moisture-controlled irrigation systems in real-time applications. 

 

Investigations have revealed the effectiveness of IoT-based irrigation systems in not only facilitating the automation of 

irrigation systems through cloud-based dashboards and mobile applications but also in reducing the need for manual 

interventions in water allocation decisions, which is critical in arid and water-scarce environments. 

 

Advanced research is being conducted on the application of machine learning, artificial intelligence, and edge 

computing in improving the accuracy of irrigation decisions, thus enabling the development of smart irrigation systems 

that are capable of predicting the water requirements of crops based on their history and soil conditions. 

 

Practical case studies, like the assessment of the effectiveness of IoT-based smart irrigation system projects, have 

documented savings of up to almost 50% in water usage, as well as increases of more than 30% in crop production. 
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Even though there have been successes, as mentioned above, the literature has also documented other difficulties like 

the costs of infrastructure, the lifespan of sensors, the reliability of network connections, as well as data 

interoperability. It can thus be clearly stated that the current literature supports the idea that smart irrigation, based on 

sensor-based automation, indeed represents a revolutionary approach in precision agriculture. 

 

Some primary research articles you could refer to: 

A. Research Article on IoT and Smart Irrigation – "Innovation of Smart Irrigation System Based on IoT for Efficient 

Water Use" (2025) – This research article would focus on IoT and smart irrigation techniques. 

 

Articles on Comprehensive Review – Sensor-Based Irrigation Efficiency in Smart Agriculture (2024-2025). 

Articles on Studies Showing Water Savings Achieved by Smart Irrigation Systems Ranging from 25-45 Percent. 

 

However, despite the challenges that have been identified in the use of smart irrigation systems, such as sensor 

reliability and cost of infrastructure as well as connectivity issues in such regions, the literature clearly indicates that 

smart irrigation methodologies have been shown to be an effective mix of automation and control that can foster the use 

of sustainable agriculture and global initiatives to optimize water use under varying environmental conditions. 

 

At the heart of smart irrigation systems lie the ability to monitor agronomic and environmental parameters in real time. 

This is where the importance of soil moisture sensors lies, as they play a pivotal role in the determination of the water 

requirement of the crops. This is because the sensors can measure the water content of the soil at various depths. This 

helps the smart irrigation system to determine the water requirement of the crops. This is where the importance of soil 

moisture sensors lies. It has been found that irrigation systems that use the soil moisture method to determine the water 

requirement of the crops can save a considerable amount of water while maintaining the performance of the crops. 

Other sensors, such as temperature sensors, humidity sensors, and rain sensors, can be used along with the soil moisture 

sensors to make the smart irrigation system more effective. This is because the smart irrigation system can be designed 

to take into account the atmospheric conditions as well. 

 

Recent developments in smart irrigation research have witnessed a strong emphasis on the integration of the Internet of 

Things (IoT) concept, which enables the connection of field sensors and actuators with the internet or cloud 

environment. IoT-based smart irrigation systems provide farmers with the ability to access data dashboards, control, 

and alerts through mobile/web applications. Such developments have witnessed a great improvement in the usability of 

smart irrigation systems, as farmers can now access these facilities without the need to physically interact with the 

irrigation system, as required with traditional irrigation control systems. Through the cloud environment, the system 

can store data from the sensors, which can then be used for analysis. Studies have indicated that IoT-based smart 

irrigation systems provide farmers with the ability not only to control irrigation systems in real-time but also with the 

ability to analyze the history of the soil, thereby improving decision-making. 

 

Another dominant feature of the literature is the supplementary addition of predictive analytics and AI into smart 

irrigation systems. While traditional systems rely on threshold-based logic to determine future needs, predictive models 

can use past sensor data, weather forecasts, and crop growth patterns to predict future needs more precisely. Machine 

learning models have been used to predict future soil moisture levels, forecast drought stress levels, and determine 

optimal irrigation timing to maximize both water savings and crop growth. Various research articles that have 

compared traditional systems to those that use AI-based models have concluded that the latter can conserve even more 

water—up to 10 to 20 percent—while increasing reliability under varying climatic conditions.  

 

The increasing popularity of hybrid models that use IoT-based monitoring systems, cloud-based analytics, and AI-

based predictive models appears to signal the beginning of a consensus that smart irrigation systems need to use both 

reactive and proactive modelsirrigation system sensors and controllers, which has led to concerns over the 

compatibility of these components. The development of universal communication protocols for smart irrigation system 

sensors has started gaining momentum, which would help farmers easily integrate the system. In addition, the need for 

training farmers or agricultural engineers on the use of smart irrigation systems has also been noted, as there is a 

possibility of farmers being unaware of the benefits of digital technology. 
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No. Paper Title Author Name Key Points Remark 

1 Smart Irrigation using 

WSN & IoT (2015 IJCRT) 

Not specified 

(IJCRT) 

Soil moisture, temp sensors + GSM control. Early IoT-based 

irrigation 

automation. 

 

    2 Irrigation Control System 

(2014–2015) 

Kumar & 

Ansari 

Uses threshold values of soil moisture to control 

irrigation automatically. System switches 

ON/OFF without human intervention. Simple 

design and easy implementation. 

Basic foundation 

system. 

3 Smart Drip Irrigation using 

Arduino/Raspberry Pi 

Agarwal & 

Singhal 

Uses embedded systems for automation of drip 

irrigation. Provides precise water delivery and 

low-cost implementation. Suitable for small 

farms. 

Affordable smart 

irrigation 

4 Smart Irrigation with Cloud 

& Data Mining 

Ghosh et al. Uses cloud platform for storing agricultural data. 

Applies data mining for decision making and 

predictive irrigation planning. 

Early big-data 

integration. 

5 Smart Energy for Smart 

Irrigation (2016) 

Various 

authors 

Integrates renewable energy sources like solar 

with irrigation systems. Reduces energy cost and 

supports sustainability. 

Early big-data 

integration 

6 Traditional to Smart 

Irrigation Methods Review 

(2016) 

Sirisha 

Adamala 

reviews evolution from traditional irrigation to 

modern smart systems. Explains benefits of drip 

and automated irrigation. 

Shows technology 

transition 

 

Smart irrigation techniques can save water by 25-50%, making them very useful in arid regions. Smart irrigation is a 

technique that is considered to be a sustainable, efficient, and effective means of modern agriculture. 

 

III. METHODOLOGY OF PROPOSED SURVEY 

 

Based on Internet of Things technology, the suggested smart irrigation system uses sensors and real-time data to 

automatically regulate the amount of water supplied to crops. 

 

The smart irrigation system follows a step-by-step automated process to ensure efficient water usage: 

 

Step 1: Data Collection: 

Soil moisture sensors measure water content in soil. 

Optional sensors: 

Temperature & humidity sensors. 

Rain sensor. 

Data is continuously collected from the field. 

 

Step 2: Data Processing: 

The collected data is sent to a microcontroller, which is: 

Arduino Uno. 

NodeMCU ESP8266. 

The microcontroller processes the sensor values and compares them with the set threshold values. 

 

Step 3: Decision Making: 

Based on the processed data, the system makes decisions: 

If soil is dry, then the pump will be ON. 

If soil is wet, then the pump will be OFF. 

Advanced systems: 

Decisions based on weather conditions. 

Decisions based on time. 
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Step 4: Actuation: 

The system will have a relay module, which will control the water pump. 

The system will automatically irrigate the field. 

 

Step 5: Feedback System: 

The system will continuously monitor the updated sensor values. 

It will adjust the irrigation system accordingly. 

It will keep the soil moisture levels optimal. 

 

Step 6: User Interface & Monitoring: 

The system will display the data on:Mobile apps. 

Web-based interfaces, such as Blynk IoT Platform, Thing Speak. 

The farmer will receive updates and will be able to control the system remotely. 

 

The most significant component of a smart irrigation system is the processor, which serves as the brain of the entire 

system. It controls and manages the entire process of the smart irrigation system. It is usually a microcontroller, such as 

the Arduino Uno or the NodeMCU ESP8266. These microcontrollers are commonly used due to their efficiency and 

cost-effectiveness. The processor receives input data from various sensors deployed in the field, especially the soil 

moisture sensor, which measures the water content of the soil. Additionally, it can also receive data from temperature, 

humidity, and rain sensors to make the smart irrigation system even more intelligent. 

 

IV. CONCLUSION AND FUTURE WORK 

 

Smart irrigation technology is a revolutionary step in farming practices, as it uses a combination of new technology and 

traditional farming to make efficient use of water resources. Not only does it help to irrigate crops automatically 

through sensors that measure soil moisture, temperature, and humidity, but it also uses new technology to make 

intelligent decisions through weather forecasting, data analytics, and cloud computing. This efficient use of water 

resources helps to provide a better yield of crops, as it irrigates them exactly according to their needs, resulting in a 

considerable reduction in water consumption compared to other farming practices. 

 

Smart irrigation technology also plays a vital role in addressing global issues such as water scarcity and climate change. 

This technology minimizes water wastage, saves energy required to pump water, and prevents excessive use of 

fertilizers due to excessive watering of crops. This technology also helps farmers to save a lot of labor, as it can be 

operated through a mobile application, making farming a convenient activity that requires lesser time to manage a farm. 

 

Smart irrigation technology also plays a vital role in sustainable farming practices, as it protects the soil from potential 

problems such as waterlogging, which can. Another area of focus will be cost reduction and accessibility. For this, 

researchers are also working on developing cost-effective sensor technologies and smart devices, which can easily be 

adopted by small and marginal farmers. Solar power will also be incorporated, which will allow the system to be 

installed in areas where there is no electricity.  

 

Additionally, mobile applications will also become more user-friendly, with features like voice control, regional 

language support, and real-time notifications, making it more convenient for the farmers to use the smart irrigation 

system. Future areas of work also include better data security and cloud integration, which will allow for the effective 

storage of data, ensuring the security of the data of the farmers. Other smart farming technologies, like automated 

fertilization and pest control, can also be integrated, providing a complete smart agriculture ecosystem. Thus, the future 

of smart irrigation is a highly efficient, cost-effective, and sustainable system that can provide water savings, labor 

savings, and increased crop productivity, meeting the ever-increasing demand for food production. 

 

Another significant advantage of smart irrigation is the role it plays in the development of a sustainable agricultural 

sector. Due to water scarcity and changes in the weather, the management of water resources is critical in the modern 

world. Smart irrigation systems have been effective in handling this problem through the use of decision-making 

techniques, thus promoting the sustainability of resources and the protection of the environment. The application of 

feedback systems ensures that irrigation is precise and avoids the problems of either over-irrigation or under-irrigation. 

thus contributing to water conservation and saving water from being wasted. 
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The right amount of water is provided to the crops, thus ensuring their proper growth. This reduces the need for manual 

labor and supervision. The use of IoT technology makes this system easier to use and more efficient. 
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