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MOTO 

 

 

"Berusaha menjadi lebih baik setiap hari, karena perubahan besar dimulai dari 

langkah kecil yang konsisten." 

“Kesuksesan bukanlah hasil dari keberuntungan semata, melainkan buah dari 

kerja keras, doa, dan keyakinan bahwa setiap proses yang dijalani dengan tekun 

pasti akan membuahkan hasil yang terbaik.” 

“kamu harus berhasil dulu baru bisa dihargai, terkesan kejam tapi dunia butuh 

pembuktian.” 
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ABSTRAK 

 

 

MAULA MUNGAFATUL MUNAWAROH. Akuisisi Data Pada Tanaman 

Hydroponik Sebagai Analisis Pola Perubahan Kadar Nutrisi Berbasis IoT. 

Dibimbing oleh SAFIQ ROSAD, S.T., M.Kom I dan Dr. M. Khanif, M.Pd.B.I II. 

Penelitian ini bertujuan untuk merancang dan menerapkan sistem pengumpulan 

data tentang kadar nutrisi tanaman hidroponik kangkung dengan memanfaatkan 

teknologi Internet of Things (IoT). Dalam sistem ini, sensor Total Dissolved Solids 

(TDS) dipadukan dengan ESP8266 guna melakukan pemantauan dan pencatatan 

kadar nutrisi secara langsung. Data yang berhasil dikumpulkan akan disimpan 

secara otomatis dalam Firebase Realtime Database dan dapat diakses melalui 

aplikasi mobile untuk analisis lebih lanjut. Uji coba dilakukan selama tujuh hari 

pada tanaman kangkung, yang menghasilkan data TDS harian yang dianalisis untuk 

menemukan pola variasi kadar nutrisi. Hasil dari penelitian ini menunjukkan bahwa 

sistem dapat merekam data dengan tingkat akurasi yang tinggi dan memperlihatkan 

visualisasi tren nutrisi secara berkala. Berdasarkan pengamatan dan grafik di Bab 

IV, diperoleh rata-rata kadar TDS sebesar 924,57 ppm, yang menunjukkan bahwa 

sebagian besar nutrisi berada dalam kisaran yang cukup ideal untuk menunjang 

pertumbuhan tanaman kangkung. Sistem ini menawarkan solusi yang efektif dalam 

pemantauan nutrisi dan memberikan kemudahan bagi petani untuk melakukan 

penyesuaian secara tepat waktu demi menjaga kualitas pertumbuhan tanaman. 

 

 

 

Kata kunci: IoT, hidroponik, kangkung, TDS, Firebase, ESP8266, pemantauan 

nutrisi 



 

ABSTRACT 

 

 

MAULA MUNGAFATUL MUNAWAROH. Data Acquisition on Hydroponic Plants 

as an Analysis of IoT-Based Nutrient Level Change Patterns. Supervised by SAFIQ 

ROSAD, S.T., M.Kom I and Dr. M. Khanif, M.Pd.B.I II. 

This study aims to design and implement a data collection system on the nutrient 

levels of hydroponic water spinach plants by utilizing Internet of Things (IoT) 

technology. In this system, the Total Dissolved Solids (TDS) sensor is combined 

with ESP8266 to monitor and record nutrient levels directly. The data that is 

successfully collected will be automatically stored in the Firebase Realtime 

Database and can be accessed via a mobile application for further analysis. The 

trial was conducted for seven days on water spinach plants, which produced daily 

TDS data that was analyzed to find patterns of nutrient level variations. The results 

of this study indicate that the system can record data with a high level of accuracy 

and display visualization of nutrient trends periodically. Based on observations and 

graphs in Chapter IV, the average TDS level was 924.57 ppm, indicating that most 

nutrients are in the ideal range to support the growth of water spinach plants. This 

system offers an effective solution in nutrient monitoring and makes it easy for 

farmers to make timely adjustments to maintain the quality of plant growth. 

Keywords: IoT, hydroponic, spinach, TDS, Firebase, ESP8266, nutrient monitoring 



 

DAFTAR ISI 

PERNYATAAN KEASLIAN SKRIPSI ................................................................. iii 

LEMBAR PENGESAHAN ..................................................................................... iv 

NOTA KONSULTAN.............................................................................................. v 

NOTA PEMBIMBING ........................................................................................... vi 

HALAMAN MOTO ............................................................................................... vii 

PERSEMBAHAN ................................................................................................. viii 

KATA PENGANTAR ............................................................................................. ix 

ABSTRAK ............................................................................................................... x 

ABSTRACT .............................................................................................................. xi 

DAFTAR ISI .......................................................................................................... xii 

DAFTAR GAMBAR ............................................................................................ xiv 

DAFTAR TABEL ................................................................................................. xvi 

BAB I PENDAHULUAN ...................................................................................... 1 

A. Latar Belakang ........................................................................................... 1 

B. Rumusan Masalah ...................................................................................... 2 

C. Batasan Masalah ......................................................................................... 2 

D. Tujuan Penelitian........................................................................................ 2 

E. Manfaat Penelitian ...................................................................................... 2 

BAB II TINJAUAN PUSTAKA ............................................................................. 3 

A. Penelitian Terkait ....................................................................................... 3 

C. Landasan Teori ......................................................................................... 10 

BAB III METODOLOGI ....................................................................................... 15 

A. Waktu dan Tempat Penelitian .................................................................. 15 

C. Prosedur Penelitian ................................................................................... 15 

E. Jadwal Penelitian ...................................................................................... 26 

BAB IV HASIL DAN PEMBAHASAN ................................................................ 27 

A. Hasil ......................................................................................................... 27 

B. Pembahasan .............................................................................................. 27 

BAB V KESIMPULAN ........................................................................................ 51 

A. Kesimpulan............................................................................................... 51 

B. Saran ......................................................................................................... 51 



 

DAFTAR PUSTAKA ............................................................................................. 52 

LAMPIRAN ........................................................................................................... 55 



 

DAFTAR GAMBAR 

 

 

Gambar 1 Mindmap ................................................................................................. 8 

Gambar 2 Tanaman Hidroponik ............................................................................ 10 

Gambar 3 Nutrisi AB Mix ..................................................................................... 11 

Gambar 4 Arduino IDE ......................................................................................... 12 

Gambar 5 Firebase ................................................................................................. 12 

Gambar 6 Sensor TDS ........................................................................................... 13 

Gambar 7 ESP8266 ............................................................................................... 13 

Gambar 8 Visual Studio Code ............................................................................... 14 

Gambar 9 Diagram Blok Prosedur Penelitian ....................................................... 15 

Gambar 10 Use Case Perancangan Sistem ............................................................ 18 

Gambar 11 Prototype Penyimpanan Data Nutrisi ................................................. 19 

Gambar 12 Diagram Blok Perancangan Sistem .................................................... 20 

Gambar 13 Diagram Blok Penyimpanan Data ...................................................... 21 

Gambar 14 Rangkaian Hidroponik ........................................................................ 22 

Gambar 15 Flowchart ............................................................................................ 23 

Gambar 16 Sistem Hidroponik .............................................................................. 27 

Gambar 17 Rangkain Sensor TDS Ke ESP8266 ................................................... 28 

Gambar 18 Kode Program Sensor TDS Ke ESP8266 ........................................... 28 

Gambar 19 Kode Program Pengunpulan Data TDS .............................................. 28 

Gambar 20 Menampilkan Nilai Di LCD ............................................................... 29 

Gambar 21 Tampilan LCD .................................................................................... 29 

Gambar 22 Kode Program Data Terkirim Ke Firebase ......................................... 30 

Gambar 23 Kode Program Untuk Tampilan Di Firebase ...................................... 30 

Gambar 24 Tampilan Di Firebase ......................................................................... 31 

Gambar 25 Tampilan Di Serial Monitor ............................................................... 31 

Gambar 26 Kode Program Aplikasi Mengambil Data Dari Firebase .................... 32 

Gambar 27 Tampilan Di Aplikasi Terbaru ............................................................ 32 

Gambar 28 Kode Program Notifikasi .................................................................... 33 

Gambar 29 Fitur Notifikasi ................................................................................... 33 

Gambar 30 Grafik Nilai TDS Hari Pertama .......................................................... 34 

Gambar 31 Grafik Nilai TDS Hari Ke Dua ........................................................... 35 

Gambar 32 Grafik Nilai TDS Hari Ke Tiga .......................................................... 36 

Gambar 33 Grafik Nilai TDS Hari Ke Empat ....................................................... 37 

Gambar 34 Grafik Nilai TDS Hhari Ke Lima ....................................................... 38 

Gambar 35 Grafik Nilai TDS Hari Ke Enam ........................................................ 39 

Gambar 36 Grafik Nilai TDS Hari Ke Tujuh ........................................................ 40 

Gambar 37 Grafik Nilai TDS Hari Ke Delapan .................................................... 41 

Gambar 38 Grafik Nilai TDS Hari Ke Sembilan .................................................. 42 

Gambar 39 Grafik Nilai TDS Hari Ke Sepuluh .................................................... 43 

Gambar 40 Grafik Nilai TDS Hari Ke Sebelas ..................................................... 44 

Gambar 41 Grafik Nilai TDS Hari Ke Duabelas ................................................... 45 

Gambar 42 Grafik Nilai TDS Hari Ke Tigabelas .................................................. 46 



 

Gambar 43 Grafik Nilai TDS Hari Ke Empatbelas ................................................ 47 

Gambar 44 Grafik Rata-Rata Harian ...................................................................... 50 



 

DAFTAR TABEL 

 

 

Tabel 1 Penelitian Terkait ....................................................................................... 1 

Tabel 2 Analisis Kebutuhan Fungsional ................................................................ 16 

Tabel 3 Analisis Kebutuhan Non Fungsional ........................................................ 17 

Tabel 4 Analisis Kebutuhan Perangkat Keras ....................................................... 17 

Tabel 5 Analisis Kebutuhan Lunak ....................................................................... 18 

Tabel 6 Pengujian Alat Pada Sensor TDS ............................................................. 24 

Tabel 7 Pengujian Alat Pada ESP8266 ................................................................. 25 

Tabel 8 Pengujian Penyimpanan Data Di Fifebase ............................................... 25 

Tabel 9 Pengujian Penyimpanan Data Di Aplikasi Mobile ................................... 25 

Tabel 10 Jadwal Penelitian .................................................................................... 26 

Tabel 11 Tampilan Histori TDS Hari Pertama ...................................................... 34 

Tabel 12 Tampilan Histori TDS Hari Ke Dua ....................................................... 35 

Tabel 13 Tampilan Histori TDS Hari Ke Tiga ...................................................... 36 

Tabel 14 Tampilan Histori TDS Hari Ke Empat ................................................... 37 

Tabel 15 Tampilan Histori TDS Hari Ke Lima ..................................................... 38 

Tabel 16 Tampilan Histori TDS Hari Ke Enam .................................................... 39 

Tabel 17 Tampialn Histori TDS Hari Ke Tujuh .................................................... 40 

Tabel 18 Tampilan Hittori TDS Hari Ke Delapan ................................................ 41 

Tabel 19 Tampilan Histori TDS Hari Ke Sembilan .............................................. 42 

Tabel 20 Tampilan Histori TDS Hari Ke Sepuluh ................................................ 43 

Tabel 21 Tampilan Histori TDS Hari Ke Sebelas ................................................. 44 

Tabel 22 Tampilan Histori TDS Hari Ke Duabelas .............................................. 45 

Tabel 23 Tampilan Histori TDS Hari Ke Tigabelas .............................................. 46 

Tabel 24 Tampilan Histori TDS Hari Ke Empatbelas ........................................... 47 

Tabel 25 Rata-Rata TDS Harian............................................................................ 48 


