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Abstract - This project demonstrates the 

implementation of Hydroponic Farming and Water 

Monitoring System using the ESP8266 NodeMCU 

microcontroller. The purpose of the system is to 

maintain and monitor essential environmental 

conditions for effective hydroponic farming. It also 

helps in collecting data related to nutrient solution 

and growing conditions in the form of pH, 

temperature, and water level sensors. The data 

collected is sent through Wi-Fi to the Blynk IoT 

platform enabling monitoring and alerts via 

smartphone application. The system seeks to 

advance the efficiency, productivity, and 

sustainability of hydroponic farming by empowering 

the farmers with intelligent real-time data. This also 

minimizes the physical effort that needs to be put in, 

allowing farmers timely intervention when adverse 

conditions arise. 
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1.INTRODUCTION 

 

Technology and agriculture have been combined to 

result in innovative ways of farming that 

subsequently enhance crop production and efficient 

use of resources. Soilless cultivation using 

hydroponic farming presents several other unique 

benefits, including water saving and efficient land 

use. However, a hydroponic system also presents 

difficulties in ensuring optimal growing conditions. 

This project brings together technology and farming 

with the aim of achieving a smart and efficient 

hydroponic system. Hydroponics is a method 

whereby plants are cultivated without soil but in 

nutrient-rich water. Our system employs a small 

computer, known as ESP8266, for controlling the 

temperature, the pH, and the nutrients in the water in 

which the plants are grown. The sensors track all 

these factors, and the data gets transmitted to the 

ESP8266 changes the settings to optimize the growth 

of the plants. This means healthy plants with 

minimal water waste and significant labor saving. 

With remote monitoring, it can be checked and 

controlled from anywhere for the ease of more 

intelligent and productive farming. 

2. Methodology 

 
The methodology for the implementation of a 

hydroponic farming system combined with a water 

monitoring system based on the ESP8266 

microcontroller encompasses the following main 

stages. First, the system is planned depending on the 

hydroponic method selected—like Nutrient Film 

Technique (NFT), Deep Water Culture (DWC), or a 

drip system—and the individual crops to be grown, 

generally fast-growing crops like lettuce or 

tomatoes. The ESP8266 is chosen because it has 

inbuilt Wi-Fi functionality, which makes it ideal for 

monitoring data in real-time. Key sensors are 

integrated into the system, such as a pH sensor to 

measure the acidity or alkalinity of the nutrient 

solution, a water level sensor to identify when 

refilling is required, and a temperature sensor to 

measure both water and ambient temperatures. 

 

The hardware setup entails the construction of the 

hydroponic system using PVC pipes or containers 

and locating the sensors in the reservoir of the 

nutrient. The ESP8266 is programmed through the 

Arduino IDE to capture information from the sensors 

and send it via Wi-Fi to an IoT server like Blynk, 

ThingSpeak, or Firebase. This facilitates real-time 

monitoring remotely and alerts. Further, other 

actuators like solenoid valves or water pumps may 

also be joined with relays for automating actions like 

water filling or water circulation. Once set up, the 

system goes through extensive testing and 

calibration—mainly the pH sensor through standard 

solutions in order to prove accuracy and 

trustworthiness. 
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When deployed, the hydroponic system is run with 

continuous monitoring, and the data is recorded for 

analysis later. The grower is able to make data-

driven decisions about nutrient modifications and 

environmental control. The addition of the ESP8266 

not only increases the accuracy of the hydroponic 

farming process but also enables sustainable and 

scalable farming through automation and 

data management. 

 

3.Block Diagram 

 

 

 
Fig.3.1 

 
Hydroponic System: This is the central part of the 

equipment where plants are cultivated in a water 

solution of nutrients, without soil. It consists of the 

reservoir, plant supports, and water circulation 

system. 

 

Sensors: 

 

pH Sensor: Detects the acidity or alkalinity of the 

nutrient solution, which is essential for plant health. 

 

Temperature Sensor: Detects the water or room 

temperature to provide ideal growing conditions. 

 

Water Level Sensor: Detects the level of the nutrient 

solution to avoid pump damage and ensure proper 

hydration. 

 

ESP8266 Microcontroller: Serves as the controller. 

It accepts analog/digital signals from sensors, 

processes them, and sends them over Wi-Fi. 

 

IoT Platform (e.g., Blynk/ThingSpeak): Displays the 

data received from the ESP8266 on an easy-to-use 

dashboard. Users can remotely monitor pH, 

temperature, and water level and get alerts if any 

parameter goes beyond specified limits. 

 

User Device (Mobile/PC): Provides remote access to 

the monitoring platform so users can access real-

time data and control the system remotely from 

anywhere. 

 

4.Literature Survey 

 
Saraswathi et al.[1] report that in the literature 

available on hydroponics and greenhouse 

automation, environmental and nutrient stability 

conditions that are most of concern include 

temperature, humidity, pH, and electrical 

conductivity. It has been shown in studies that 

manual checks in hydroponics are both 

timeconsuming and prone to errors. This makes 

automation a better option. Recent advances use IoT 

technology for wireless real-time remote monitoring 

through sensors sending information wirelessly to 

mobile applications, hence instantaneous 

adjustments are made. This IoT-based method 

makes operations and yields more effective because 

environmental control is maintained at a consistent 

rate and data is saved for studies. The project of 

Saraswathi et al based on these studies presents an 

IoT-based system that will help directly automate the 

conditions inside the greenhouse as well as nutrient 

levels to make hydroponic farming more effective 

and accessible. This has led to the review of 

challenges encountered by farmers when the land for 

agriculture is diminishing, and methods such as 

Nutrient Film Technique, NFT, are hydrophonically 

used. It requires monitoring the following critical 

elements of water: temperature, pH, water level, 

nutrient concentration (EC/PPM), which are 

maintained manually. To this end, Crisnapati et al. 

[2] conceived the development of an automated 

monitoring and control system that used Arduino 

Uno, ESP8266 Wi-Fi modules, and Raspberry Pi 2 

microcomputers; all these would interact through the 

Internet of Things. Consequently, NFT hydroponic 

farmers would remotely 

monitor the farms in real-time with a responsive web 

interface that provides efficiency and labor savings 

directly to the hands of farmers. The proposed system 
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of Aliac and Maravillas [3], IoT-based hydroponics 

garden monitoring and management, matched the 

need for a hydroponics system with constant 

environmental conditions that influence plant 

growth. This includes monitoring of the key 

parameters continually: pH, water level, air 

temperature, and humidity; automated water and 

nutrient delivery was managed through controlled 

irrigation mechanisms. Cloud technology keeps data 

collections from sensors stored, managed, and shared 

online so users can monitor and control the system 

from another location. It demonstrates the way IoT 

can fine-tune resource management, making the 

hydroponic system more efficient and handy in 

operation. Mosaad, Abdulla, and Rana, in their paper 

"Recommendations for a Vertical Farming System 

Using Hydroponics, Machine Learning and IoT,"[4] 

address the issue of integrating machine learning and 

Internet of Things with hydroponic vertical farming 

systems, designed an optimized model to better 

utilize resources and monitor plant health, hence 

improving efficiency in yield. This paper discusses 

the sustainability and scalability of modern farming 

while detailing how IoT sensors can observe 

environmental parameters and how machine learning 

algorithms can predict and manage plant growth, 

making recommendations for systematic 

improvements from real-time data. 

5.Result 

 

Fig.5.1 

 

 

Fig. 5.2 

6. CONCLUSION 
 

Technology-based application with agriculture: This 

amalgamation of technology and agriculture results 

in the automated Hydroponic Farming and Water 

Monitoring System using ESP8266, which can 

increase crop yields and effectively use resources 

while saving more water. The innovative system 

provides real-time monitoring and control of 

hydroponic parameters. Optimum conditions of 

growth ensure improved crop health. The labor cost 

and environmental impact are diminished. Decision-

making is available based on analytics of data. The 

output device, in particular LCD, is well suited for 

commercial hydroponics, urban agriculture, 

research, and education. Its scalability, flexibility, 

and affordability make it an attractive solution for 

sustainable farming practices. Further improvements 

will encompass integration with machine learning 

algorithms, monitoring parameters expansions, and 

even mobile applications. This project demonstrates 

the use of IoT technology to revolutionize 

agriculture, utilize resources properly, and ensure 

food security towards a sustainable future. future. 
 

ACKNOWLEDGEMENT 

 

We take this opportunity to thank our project guide 

Prof. Gaikwad S.G.  and Head of the Department 

Prof. Dr. Patil R.K. for their valuable guidance and 

for providing all the necessary facilities, which were 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 05 | May - 2025                            SJIF Rating: 8.586                                       ISSN: 2582-3930                                                                                           

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                                            |        Page 4 
 

indispensable in the completion of this project 

report. We are also thankful to all the staff members 

of the Department of E \& TC of SVPM's College of 

Engineering, Malegaon(Bk) for their valuable time, 

support, comments, suggestions and persuasion. We 

would also like to thank the institute for providing 

the required facilities, Internet access and 

important books. 

 

 

REFERENCES 

 

1. Saraswathi, D., Manibharathy, P., 

Gokulnath, R., Sureshkumar, E., & Karthikeyan, K. 

(2018). Automation of hydroponics greenhouse 

farming using IoT. In 2018 IEEE International 

Conference on System, Computation, Automation 

and Networking (ICSCA) (pp. 1–5). IEEE. 

https://doi.org/10.1109/icscan.2018.8541251 

2. C. Crisnapati et al., "Hommons: 

Hydroponic management and monitoring system for 

an IoT-based NFT farm using web technology," 

2017 IEEE Conference on Information Technology, 

Networking, Electronic, and Automation Control 

(CITNEAC), IEEE, 2017, pp. 451–456. 

3.  Aliac, C. J. G., & Maravillas, E. (Year). 

IOT Hydroponics Management System. Conference 

Name, (pp. Page Numbers). Publisher. 

https://doi.org/10.1109/HNICEM.2018.8666372 

4.  Mosaad, B., Abdulla, R., & Rana, M. 

E. (2023). Recommendations for a vertical farming 

system using hydroponics, machine learning, and 

IoT. In 2023 International Conference on Data 

Analytics and Business Intelligence (ICDABI), 25-

26 October 2023. IEEE. 

https://doi.org/10.1109/ICDABI60145.2023.106293

18 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijsrem.com/
https://doi.org/10.1109/icscan.2018.8541251
https://doi.org/10.1109/HNICEM.2018.8666372

