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KAJIAN PEMANFAATAN VARIASI PENCAHAYAAN 

BUATAN LED TERHADAP PERTUMBUHAN TANAMAN 

BAYAM HIJAU HIDROPONIK DENGAN SISTEM IOT 

 Elfina Weldyan 

ABSTRAK 

 

Bayam hijau ditanam terbuka dengan iklim menentukan kualitasnya. Bayam 

membutuhkan cahaya dan secara teori tanaman membutuhkan spektrum cahaya 

berkisar warna merah dan biru, walaupun ada yang tumbuh lebih baik di variasi 

lain. 

Kendala dan potensi ini mendorong pengukuran pertumbuhan hidup bayam 

selama 30-40 hari di cahaya merah, kuning, hijau, biru, red violet, ungu hidroponik 

berdaya 5W dan di intensitas cahaya putih 5W, 10W, dan 15W yang kemudian 

dikaji kelayakannya berdasarkan standar 81 FR 51297 dan dibandingkan dengan 

bayam di bawah matahari dari segi tinggi tanaman (t), panjang daun (p), lebar daun 

(l), jumlah helai (h), dan warna daun (c). 

Hasil yang didapatkan adalah bayam dengan pertumbuhan terbesar tetap pada 

perilaku di bawah sinar matahari (t:18 cm, p:7.8 cm, l:5.5 cm, h:12 helai, c:100% 

hijau tua), kemudian dilanjutkan perilaku 15W (t:14 cm, p:4.6 cm, l:3 cm, h:8 helai, 

c:35% hijau tua), 10W (t:11 cm, p:4.2 cm, l:2.5 cm, h:8 helai, c:15% hijau tua), dan 

5W (t:7.5 cm, p:1.5 cm, l:1.3 cm, h:6 helai, c:13% hijau tua) dengan semakin tinggi 

intensitas, semakin besar tumbuh bayam. Bayam di bawah matahari rentan kering, 

kotor, dan diserang oleh hama dibandingkan perilaku cahaya buatan, namun 

tumbuh lebih besar. Bayam hijau perilaku cahaya buatan putih memenuhi standar 

81 FR 51297. Bayam hijau tumbuh buruk di variasi warna dan layu sebelum masa 

panen. Urutan tumbuh terbaik bayam pada variasi warna di hari ke-14 adalah ungu 

hidroponik (t:5.6 cm, p:0.5 cm, l:0.2 cm, h:2 helai, c:0% hijau tua), kuning (t:6 cm, 

p:0.5 cm, l:0.2 cm, h:2 helai, c:16% hijau tua), biru (t:4.8 cm, p:0.4, l:0.2 cm, h:6 

helai, c:0% hijau tua), merah (t:4.5 cm, p:0.5 cm, l:0.2 cm, h:2 helai, c:0% hijau 

tua), red violet (t:5.8 cm, p:0.3 cm, l:0.2 cm, h:2 helai, c:0% hijau tua), dan hijau 

(t:4 cm, p:0.4, l:0.2 cm, h:1 helai, c:0% hijau tua).  

 

Kata kunci: bayam hijau, cahaya, warna cahaya, intensitas cahaya, standar 

81 FR 51297  
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STUDY OF THE UTILIZATION OF LED ARTIFICIAL 

LIGHTING VARIATIONS ON THE GROWTH OF 

HYDROPONIC GREEN SPINACH PLANTS WITH THE IOT 

SYSTEM 

 Elfina Weldyan 

ABSTRACT (English) 
Green spinach is grown open with the climate determining its quality. Spinach 

needs light and in theory, plants need a spectrum of light ranging from red to blue, 

although some grow better in other variations. 

These constraints and potentials encourage the measurement of life growth of 

spinach for 30-40 days under red, yellow, green, blue, red violet, purple hydroponic 

light with 5W power and under 5W, 10W, and 15W white light intensity which is 

then assessed for feasibility based on the 81 FR 51297 standard and compared with 

spinach under the sun in terms of plant height (t), leaf length (p), leaf width (l), 

number of strands (h), and leaf color (c). 

The results obtained were the spinach with the highest growth remained in 

the sun's behavior (t:18 cm, p:7.8 cm, l:5.5 cm, h:12 strands, c:100% dark green), 

then continued with the 15W behavior (t :14 cm, w:4.6 cm, w:3 cm, h:8 strands, 

c:35% dark green), 10W (h:11 cm, w:4.2 cm, l:2.5 cm, h:8 strands, c :15% dark 

green), and 5W (t:7.5 cm, p:1.5 cm, l:1.3 cm, h:6 strands, c:13% dark green) with 

the higher the intensity, the greater the spinach grows. Spinach under the sun is 

prone to dryness, dirt, and attack by pests than the behavior of artificial light, but 

grows larger. Green spinach behavior in artificial white light complies with 

standard 81 FR 51297. Green spinach grows poorly under color variations and wilts 

before harvest. The best growing sequence of spinach on color variation on the 14th 

day was hydroponic purple (t:5.6 cm, p:0.5 cm, l:0.2 cm, h:2 strands, c:0% dark 

green), yellow (t:6 cm, w:0.5 cm, w:0.2 cm, h:2 strands, c:16% dark green), blue 

(w:4.8 cm, w:0.4, w:0.2 cm, h:6 strands, c:0% dark green), red (t:4.5 cm, p:0.5 cm, 

l:0.2 cm, h:2 strands, c:0% dark green), red violet (t:5.8 cm, p:0.3 cm, w:0.2 cm, 

h:2 strands, c:0% dark green), and green (t:4 cm, p:0.4, l:0.2 cm, h:1 strands, c:0% 

dark green). 

 

Keywords: green spinach, light, lights color, lights intensity, 81 FR 51297 

standard 
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