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ABSTRAK 

 

Penyiraman merupakan elemen penting dalam menjaga kesehatan dan 

pertumbuhan tanaman cabai. Untuk meningkatkan efisiensi perawatan, telah 

dikembangkan sebuah prototipe Smart Greenhouse berbasis mikrokontroler ESP32 

yang dilengkapi dengan sistem monitoring dan controlling otomatis berbasis 

Internet of Things (IoT). Sistem ini menggunakan sumber daya panel surya serta 

dilengkapi berbagai sensor, yaitu sensor kelembaban tanah resistif, sensor intensitas 

cahaya BH1750, sensor hujan, dan sensor ultrasonik HCSR-04 untuk mengukur 

tinggi air dalam tangki. Tiga pompa otomatis digunakan untuk penyiraman air, 

pemberian pupuk, dan penyemprotan pestisida. Data pemantauan berupa Intensiras 

Cahaya, Kelembaban Tanah, Tinggi tangka pupuk, air dan pestisida, control pompa 

dan lampu greenhouse dapat dilihat secara Real-time melalui dashboard Blynk, 

sementara informasi penting seperti notifikasi status pompa atau peringatan tinggi 

tangki dikirim melalui Telegram. Dan database akan dikirim melalui spreadsheet 

setiap 1 menit. Hasil pengujian menunjukkan bahwa sistem bekerja secara otomatis 

dan responsif terhadap kondisi lingkungan. Sensor BH1750 memiliki akurasi 

99,913% dengan rata-rata error 0,087%, sensor hujan mampu mendeteksi kondisi 

secara real-time, dan sensor kelembaban tanah menunjukkan selisih pembacaan di 

bawah 5% dibanding alat ukur standar. Sistem ini telah berhasil menjalankan fungsi 

Monitoring dan kontrol pada tanaman cabai secara efektif. Untuk mengoptimalkan 

performa sistem Smart Greenhouse yang melibatkan banyak sensor dan 

konektivitas IoT berbasis ESP32, disarankan untuk memisahkan fungsi 

mikrokontroler. Satu mikrokontroler dapat difokuskan untuk akuisisi dan 

pembacaan sensor secara lokal, sementara ESP32 digunakan khusus untuk 

pemrosesan data dan komunikasi IoT agar sistem bekerja lebih stabil dan efisien. 

 

Kata kunci : Kelembaban tanah, Sistem penyiraman otomatis, Tanaman 

cabai, Esp 32, Internet of Things (IoT) 
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ABSTRACT 

 

Irrigation is a crucial element in maintaining the health and growth of chili plants. 

To improve the efficiency of plant care, a Smart Greenhouse prototype has been 

developed, based on the ESP32 microcontroller and equipped with an automated 

Monitoring and control system utilizing Internet of Things (IoT) technology. This 

system uses solar panels as an alternative power source and is equipped with 

various sensors, including a resistive soil moisture sensor, BH1750 light intensity 

sensor, rain sensor, and HCSR-04 ultrasonic sensor to measure the water level in 

tanks. Three automatic pumps are used for water irrigation, fertilizer delivery, and 

pesticide spraying. Monitoring data such as light intensity, soil moisture, tank levels 

(for water, fertilizer, and pesticide), and the status of pumps and greenhouse lights 

can be viewed in real-time through the Blynk dashboard, while critical information 

such as pump status notifications and tank level warnings are sent via Telegram. 

Additionally, Monitoring data is sent to a spreadsheet every two minutes as a 

database record. Testing results show that the system operates automatically and 

responds well to environmental conditions. The BH1750 sensor demonstrated an 

accuracy of 99.913% with an average error of 0.087%. The rain sensor can detect 

conditions in real-time, and the soil moisture sensor showed a deviation of less than 

5% compared to standard measuring tools. This system has successfully performed 

Monitoring and control functions for chili plant cultivation effectively. To optimize 

the performance of the Smart Greenhouse system, which involves multiple sensors 

and IoT connectivity based on ESP32, it is recommended to separate the 

microcontroller functions. One microcontroller can be dedicated to sensor 

acquisition and local readings, while the ESP32 focuses on data processing and 

IoT communication to enhance system stability and efficiency. 

 

Keywords : Soil moisture, Automatic irrigation system, Chili Plants, ESP 32, 

Internet of Things (IoT) 
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