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ABSTRAK 

Petani selama ini melakukan pendeteksian kesuburan tanah secara manual 

yaitu dengan cara melihat secara langsung warna tanah tanpa mengetahui 

kelembaban dan unsur hara yang terdapat dalam tanah. Dikarenakan tidak 

memiliki alat pendeteksi kesuburan tanah yang dapat mendeteksi kelembaban dan 

unsur hara yang ada pada tanah tersebut. Maka dari itu kita membutuhkan alat 

yang dapat mendeteksi kesuburan tanah, untuk mengetahui kelembaban dan 

kesuburan tanah dengan tepat. Dengan adanya alat ini diharapkan petani bisa 

mengetahui kesuburan tanah dan melakukan penyiraman pada waktu dan saat 

yang tepat, Penelitian ini dilakukan dengan membuat suatu perangkat sistem yang 

dapat mendeteksi kesuburan tanah berbasis IOT menggunakan mikrokontroler 

ESP 8266 sebagai pengendali utama, sensor moisture sebagai sensor kelembaban 

tanah dan sensor tcs 3200 sebagai sensor warna. Sistem ini juga berbasis IOT 

(internet of things) dan juga android sebagai penampil data kesuburan tanah. 

 

Kata Kunci : Android, IOT (internet of things), Kelembaban tanah, 

Mikrokontroler, Sensor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

viii 
 

DAFTAR ISI 

Halaman  

COVER ......................................................................................................... i 

HALAMAN PENGESAHAN ...................................................................... ii 

HALAMAN PERSETUJUAN .................................................................... iii 

KATA PENGANTAR .................................................................................. vi 

ABSTRAK .................................................................................................... vii 

DAFTAR ISI ................................................................................................. viii 

DAFTAR GAMBAR .................................................................................... xi 

DAFTAR TABEL ........................................................................................ xii 

 

BAB I PENDAHULUAN 

1.1  Latar Belakang ........................................................................................ 1 

1.2  Rumusan Masalah ................................................................................... 3 

1.3  Batasan Masalah...................................................................................... 3 

1.4  Tujuan penulisan ..................................................................................... 4 

1.5  Manfaat ................................................................................................... 4 

1.6  Metode Peelitian...................................................................................... 4 

 1.6.1 Metode Research and development (R&D) ................................... 4 

1.7  Metode pwngumpulan data ..................................................................... 5 

1.6  Sistematika Penulisan ............................................................................. 6 

 

BAB II TINJAUAN PUSTAKA 

2.1  Landasan teori ......................................................................................... 8 

       2.1.1 Sistem ............................................................................................. 8 

 2.1.2 Kesuburan tanah ............................................................................. 9 

 2.1.3 Warna tanah ................................................................................... 9 

 2.1.4 Penyiraman tanaman ...................................................................... 9 

 2.1.5 Otomatis ......................................................................................... 10 

 2.1.6 Kelembaban tanaman ..................................................................... 10 

 2.1.7 Sensor tcs 3200 .............................................................................. 10 



 

ix 
 

 2.1.8 Prinsip kerja sensor tcs 3200 .......................................................... 10 

 2.1.9 Sensor moisture .............................................................................. 11 

2.2 Relay ........................................................................................................ 12 

 2.2.1 Evaluasi kesuburan tanah ............................................................... 13 

 2.2.2 LED RGB ....................................................................................... 14 

 2.2.3 Tanah .............................................................................................. 15 

 2.2.4 IOT ................................................................................................. 16 

 2.2.5 Penelitian terdahulu ....................................................................... 16 

 2.2.6 Android studio ............................................................................... 17 

 2.2.7 Mikrokontroler Nodemcu ESP 8266 ............................................. 19 

 2.3.8 Nodemcu ESP 8266 ....................................................................... 19 

 

BAB III ANALISA DAN PERANCANGAN 

3.1  Waktu dan tempat penelitian ................................................................... 21 

        3.1.1  Waktu penelitian .......................................................................... 21 

3.2  Tempat penelitian .................................................................................... 21 

3.3  Data penelitian ........................................................................................ 21 

3.4  Analisis .................................................................................................... 22 

 3.4.1 Analisis kebutuhan perangkat ........................................................ 22 

3.5 Alat dan bahan penelitian ......................................................................... 22 

3.6  Perancangan sistem ................................................................................. 23 

 3.6.1 Rangkaian alat pendeteksi kesuburan tanah................................... 24 

3.7  Penelitian dan pengembangan ................................................................. 25 

       3.7.1  Modul penelitian dan pengembangan ........................................... 25 

3.8 Langkah-langkah penelitian dan pengembangan ..................................... 26 

 

BAB IV HASIL DAN PEMBAHASAN 

4.1  Hasil ........................................................................................................ 28 

4.2  Alat pendeteksi kesuburan tanah berbasis IOT ....................................... 28 

4.3  Tampilan aplikasi monitoring kesuburan tanah berbasis IOT ................ 29 

4.4  Tampilan sistem diandroid ...................................................................... 30 



 

x 
 

 a. Halaman monitoring ............................................................................ 31 

 b. Halaman profil .................................................................................... 32 

4.5  Pengujian sistem ..................................................................................... 33 

       a. Pengujian sensor tcs 3200 ................................................................... 33 

       b. Pengujian soil moisture sensor ............................................................ 33 

       c. Pengujian di android ............................................................................ 34 

 

BAB V KESIMPULAN DAN SARAN 

5.1  Kesimpulan ............................................................................................. 35 

5.2  Saran ........................................................................................................ 35 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

xi 
 

DAFTAR GAMBAR 

Halaman 

Gambar 2.1 Sensor moisture .......................................................................... 11 

Gambar 2.2 Relay........................................................................................... 12 

Gambar 2.3 Type P dan N pada led ............................................................... 14 

Gambar 2.4 IOT ............................................................................................. 16 

Gambar 2.5 Android studio ............................................................................ 18 

Gambar 2.6 Nodemcu ESP 8266 ................................................................... 19 

Gambar 3.1 Gambaran umum sistem ............................................................. 23 

Gambar 3.2 Rangkaian alat pendeteksi kesuburan tanah ............................... 24 

Gambar 3.3    Prosedur penelitian dan pengembangan .................................. 26 

Gambar 4.1 Tampilan alat pendeteksi kesuburan tanah................................. 28 

Gambar 4.2 Aplikasi monitoring kesuburan tanah ........................................ 29 

Gambar 4.3 Tampilan sistem diandroid saat belum diaktifkan...................... 30 

Gambar 4.4 Tampilan menu monitoring saat alat belum diaktifkan .............. 31 

Gambar 4.5 Tampilan menu profil ................................................................. 32 

Gambar 4.6 Kondisi alat saat sistem belum diaktifkan .................................. 34 

Gambar 4.7 Tampilan di android pada pengujian tanah berwarna hitam ...... 35 

Gambar 4.8 Tampilan di android pada pengujian tanah berwarna coklat ...... 36 

Gambar 4.9 Tampilan di android pada pengujian tanah berwarna merah ..... 37 

Gambar 4.1.1 Tampilan di android pada pengujian tanah berwarna ............. 38 

 

 

 

 

 

 



 

xii 
 

DAFTAR TABEL 

Halaman  

Tabel 2.1 Spesifikasi Nodemcu esp 8266 ...................................................... 20 

Tabel 1    Hasil pembacaan sensor tcs 3200................................................... 33 

Tabel 2    Hasil pengujian soil moisture sensor ............................................. 33 

 

 

 

 

 

 

 

 

 

 



72 
 

 

 


