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ABSTRAK

ADVO DELTA PAMUNGKAS. Rancang Bangun Alat Penyemprot Pestisida
Otomatis Hama Ulat Grayak pada Bawang Merah (Allium Cepa L.). Dibimbing
oleh | DEWA MADE SUBRATA

Bawang merah (Allium cepa L.) merupakan komoditas hortikultura penting di
Indonesia dengan permintaan pasar tinggi. Namun, produktivitasnya kerap
menurun akibat serangan hama, terutama ulat grayak (Spodoptera exigua) yang
dapat menyebabkan kehilangan hasil hingga 100% pada serangan berat. Hama ini
merusak daun tanaman, menghambat fotosintesis, dan berpotensi mengakibatkan
gagal panen. Untuk pengendalian, petani umumnya melakukan penyemprotan
pestisida secara manual menggunakan knapsack sprayer. Metode ini memiliki
kelemahan seperti ketidakmerataan distribusi semprotan, waktu kerja lebih lama,
kebutuhan tenaga besar, serta risiko paparan bahan kimia terhadap petani. Kondisi
tersebut menuntut inovasi teknologi penyemprotan yang lebih efisien, aman, dan
presisi. Penelitian ini bertujuan merancang bangun alat penyemprot pestisida
otomatis berbasis kendali jarak jauh untuk pengendalian hama ulat grayak pada
bawang merah. Metode penelitian meliputi studi pustaka, analisis kebutuhan
fungsional, perancangan desain menggunakan SolidWorks, pemilihan komponen
seperti transmitter Flysky FS-i6, receiver Flysky FS-iA6, motor gearbox, pompa air
Taffware DP-538, dan nozzle tipe kabut, pembuatan rangka berbahan besi hollow,
perakitan sistem mekanik dan elektronik, serta pengujian fungsional. Hasil
pengujian menunjukkan alat mampu bergerak maju, mundur, dan berbelok pivot
dengan semprotan merata, memiliki jarak kendali maksimal 300 m, dan waktu
operasi 66 menit (52,8 menit pada penggunaan 80% kapasitas aki 12V 25Ah).
Rancangan alat sesuai dimensi bedengan bawang merah (lebar 80-100 cm),
memiliki struktur sederhana, konsumsi daya rendah, serta meningkatkan efisiensi
dan keamanan penyemprotan dibanding metode manual.

Kata kunci: bawang merah, penyemprot, otomatis, ulat grayak.



ABSTRACT

ADVO DELTA PAMUNGKAS. Desain Of Automatic Pesticide Spraying Device
For Shallot (Allium cepa L.) Armyworm. Supervised by 1| DEWA MADE
SUBRATA

Shallots (Allium cepa L.) are an important horticultural commodity in Indonesia
with high market demand. However, their productivity often declines due to pest
attacks, particularly the armyworm (Spodoptera exigua), which can cause yield
losses of up to 100% in severe infestations. This pest damages the plant’s leaves,
disrupts photosynthesis, and can potentially lead to crop failure. Farmers commonly
control it by manually spraying pesticides using knapsack sprayers. This method
has several drawbacks, such as uneven spray distribution, longer working time, high
labor requirements, and the risk of chemical exposure to farmers. These issues
demand technological innovations for more efficient, safe, and precise spraying.
This study aims to design and develop an automatic pesticide sprayer with remote
control for controlling beet armyworm pests in shallots. The research method
included literature review, functional requirements analysis, design using
SolidWorks, selection of components such as Flysky FS-i6 transmitter, Flysky FS-
IA6 receiver, gearbox motor, Taffware DP-538 water pump, and mist-type nozzles,
construction of a hollow steel frame, assembly of mechanical and electronic
systems, and functional testing. The test results showed that the device could move
forward, backward, and pivot turn while delivering an even mist spray, had a
maximum control range of 300 m, and an operating time of 66 minutes (52.8
minutes at 80% of the 12V 25Ah battery capacity). The design fits the shallot bed
dimensions (width 80-100 cm), has a simple structure, low power consumption,
and improves spraying efficiency and safety compared to manual methods.

Keywords: shallot, armyworm, automatic, sprayer.
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