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ABSTRAK 

Hidroponik adalah metode pertanian tanpa tanah yang menggunakan larutan 

nutrisi untuk menumbuhkan tanaman dengan kontrol optimal terhadap kondisi 

pertumbuhan. Dalam sistem hidroponik modern, teknologi Internet of Things (IoT) 

digunakan untuk menghubungkan perangkat fisik ke internet, memungkinkan 

pemantauan dan pengendalian jarak jauh. IoT adalah konsep yang memungkinkan 

perangkat fisik, seperti sensor dan aktuator, terhubung ke internet dan 

berkomunikasi satu sama lain, memungkinkan pengumpulan dan pengiriman data 

secara real-time. MQTT (Message Queuing Telemetry Transport) adalah protokol 

komunikasi efisien yang mentransfer data melalui model publish/subscribe, ideal 

untuk aplikasi IoT dengan bandwidth terbatas. Node-RED memudahkan integrasi 

dan pengolahan data secara visual, sementara NodeMCU ESP8266 menyediakan 

konektivitas Wi-Fi untuk sensor. Implementasi sistem hidroponik berbasis IoT 

menggunakan NodeMCU ESP8266 dengan metode MQTT menunjukkan bahwa 

sensor pH, TDS, dan suhu air berhasil mengukur dan mengirimkan data ke broker 

MQTT, yang ditampilkan melalui aplikasi IoT MQTT Panel dan Node-RED serta 

disimpan di Firebase. Pengujian menunjukkan kualitas transmisi data yang baik 

dengan konfigurasi Wi-Fi dan MQTT berjalan lancar. Data di Firebase 

mengungkapkan bahwa pH1 melebihi set point 7, pH2 konsisten dalam rentang 

5,5-6,5, dan suhu air berada di luar rentang optimal, menunjukkan perlunya sistem 

pendingin. Pengujian Quality of Service (QoS) menunjukkan performa jaringan 

yang baik dengan throughput 98,1 Kbps, tanpa packet loss, dan waktu respons 

rata-rata 56,568 ms. 

Kata Kunci: Hidroponik, Internet of Things (IoT), MQTT, Quality of Service (QoS), 

Node-RED, NodeMCU ESP8266. 
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ABSTRACT 

 

Hydroponics is a soil-free farming method that uses nutrient solutions to grow 

plants with optimal control over growth conditions. In modern hydroponic systems, 

Internet of Things (IoT) technology is used to connect physical devices to the 

internet, enabling remote monitoring and control. IoT is a concept that allows 

physical devices, such as sensors and actuators, to connect to the internet and 

communicate with each other, facilitating real-time data collection and 

transmission. MQTT (Message Queuing Telemetry Transport) is an efficient 

communication protocol that transfers data through a publish/subscribe model, 

ideal for IoT applications with limited bandwidth. Node-RED simplifies the 

integration and visualization of data, while NodeMCU ESP8266 provides Wi-Fi 

connectivity for sensors. The implementation of an IoT-based hydroponic system 

using NodeMCU ESP8266 with MQTT demonstrates that pH, TDS, and water 

temperature sensors successfully measured and transmitted data to the MQTT 

broker, which was displayed through the IoT MQTT Panel app and Node-RED, and 

stored in Firebase. Testing showed good data transmission quality with stable Wi-

Fi and MQTT configurations. Data in Firebase revealed that pH1 often exceeded 

the set point of 7, pH2 was consistent within the range of 5.5-6.5, and water 

temperature was outside the optimal range, indicating the need for a cooling 

system. Quality of Service (QoS) testing showed good network performance with 

a throughput of 98.1 Kbps, no packet loss, and an average response time of 56.568 

ms. 

Keywords: Hydroponics, Internet of Things (IoT), MQTT, Quality of Service (QoS), 

Node-RED, NodeMCU ESP8266 
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