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ABSTRACT

Irrigation and fertilization efficiency remain key challenges in chili cultivation. This
study designed a drip irrigation and liquid fertilization system based on ESP32 and
Internet of Things (IoT), automatically controlled according to soil moisture levels.
The system comprises a soil moisture sensor, ultrasonic sensor, RTC, and solenoid
valve, with monitoring via an Android application. The methodology includes
electronic circuit design, ESP32 programming, and loT interface integration. Field
testing was conducted on chili plants with varying soil moisture and fertilizer
volumes. The system performs automatic watering when soil moisture falls below
60%, which serves as the threshold for plant water needs. The soil moisture sensor
demonstrated high accuracy, ranging from 93.3% to 95.4%, with an error rate
below 10%. Fertilization is scheduled weekly, delivering 100 ml of liquid fertilizer
per plant over approximately 55 seconds. Volume distribution showed a variation
of £10 ml between plants. The ultrasonic sensor effectively detects low water levels
in the reservoir when the height drops below 10 cm, triggering automatic refilling
to the maximum level. Data is transmitted to Firebase for real-time monitoring. The
results indicate that plants utilizing the automated system experienced significantly
improved growth compared to those under manual methods, which showed signs of
declining plant health.

Keywords : Irrigation, loT, ESP32, Ultrasonic, Pepper
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ABSTRAK

Efisiensi irigasi dan pemupukan menjadi tantangan utama dalam budidaya cabai.
Penelitian ini merancang sistem irigasi tetes dan pemberian pupuk cair berbasis
ESP32 dan Internet of Things (IoT), yang dikendalikan otomatis berdasarkan
kelembaban tanah. Sistem terdiri dari sensor soil moisture, sensor ultrasonik,
RTC, dan solenoid valve, dengan pemantauan melalui aplikasi Android. Metode
meliputi perancangan rangkaian elektronik, pemrograman ESP32, dan integrasi
antarmuka IoT. Pengujian dilakukan pada lahan uji tanaman cabai dengan variasi
kelembaban dan volume pupuk. Sistem melakukan penyiraman otomatis ketika
nilai kelembapan tanah berada di bawah 60%, sebagai ambang batas kebutuhan
air tanaman, dengan nilai akurasi 93,3-95,4% dan tingkat error <10%.
Pemupukan dilakukan seminggu sekali dengan volume 100 ml per tanaman dan
durasi sekitar 55 detik. Distribusi volume menunjukkan variasi +10 ml antar
tanaman. Sensor ultrasonik mendeteksi kondisi tandon kosong saat ketinggian air
<10 cm dan mengaktifkan pengisian otomatis hingga batas maksimum. Data
dikirim ke Firebase dan sistem merespons secara real-time. Hasil penelitian
menunjukkan bahwa tanaman yang menggunakan sistem otomatis mengalami
peningkatan pertumbuhan yang cukup signifikan dibandingkan dengan metode
manual, yang menunjukkan penurunan kesehatan tanaman.

Kata Kunci : Irigasi, IoT, ESP32, Ultrasonik, Cabai
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