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Evaluation of Plant Growth according to the Wavelength
Characteristics of the LED Light Source
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ABSTRACT

This study was carried out to evaluate the plant growth rate according to the wavelength characteristics of

LED light sources. In order to achieve this, red, green, blue and white LEDs were arrayed in a rectangle

array consisting of LED modules which can be combined with each other.. This can facilitate the selection of

the optimal characteristics of the light from monochromatic red, green, blue and white LEDs or mixed LEDs

for plant growth. Experiments to evaluate the growth rate according to the wavelength characteristics of the

LEDs with several plants, in this case ice plants, lettuce, barley, broccoli and chives, were performed.
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Fig. 1 Measuring wavelength of LED system
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Table 1 Peak wave length for each LED light

No. LED type Peak wave length(nm)

a R 660

b G 520

c B 450

d W 450 520

e R+G 520 660

f R+B 450 660

g G+B 450 520

h W + R 450 520 660

i W + G 450 520

i W + B 450 520

k W+ R+ G 450 520 660

I W+ G + B 450 520

m W+R+B 450 520 660

n R+G+B 450 520 660

0 W+R+G+B 450 520 660
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Table 2 Result of the cultivation test to the ice Fig. 6 Measuring height of lettuce for each case
plant Table 3 Result of the cultivation test to the lettuce
- R+B+ W - Date of cultivation R+B~ w- Solar
Date of cultivation W - LED LED Solar W - LED LED
Replanting 1 32 40 29
Replanting 1 31 20 31 2 day after 2 43 44 44
2 day after 2 35 24 37 5 day after 3 72 54 66
4 day after 3 54 33 35 7 day after 4 85 100 89
7 day after 2 5 ” 20 9 day after 5 90 100 62
12 day after 6 87 110 70
9 day after 5 59 37 40 14 day after 7 98 118 85
11 day after 6 65 38 40 16 day after 8 110 128 80
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Fig. 8 Measuring height of barley for each case
Table 4 Result of the cultivation test to the barley
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Fig. 10 Measuring height of chive for each case
Table 5 Result of the cultivation test to the chive

L R+ B - R+B+ W o R+ B - R+B+ W
Date of cultivation LED _ LED Date of cultivation LED . LED
Replanting 1 122 114 Replanting 1 35 18
3 day after 2 134 133 3 day after 2 56 34
5 day after 3 149 146 5 day after 3 89 69
7 day after 4 160 175 7 day after 4 134 103
9 day after 5 188 218 9 day after 5 167 138
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Table 6 Result of the cultivation test to the lettuce

o R+B G - W-
Date of cultivation Solar
- LED LED LED
Replanting 1 65 70 60 50
3 day after 2 75 80 60 55
6 day after 3 110 85 80 60
9 day after 4 150 85 100 70
12 day after 5 150 100 100 90
15 day after(width) 6 280 120 150 150
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Fig. 13 Comparison of height between
each case
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Fig. 14 Measuring height of broccoli for each case

Table 7 Result of the cultivation test to the broccoli

. R+B G - W -
Date of cultivation Solar
-LED LED LED
Replanting 1 80 70 70 60
3 day after 2 85 70 75 70
6 day after 3 100 90 80 80
9 day after 4 130 100 95 90
12 day after 5 140 100 120 90
15 day after(width) 6 210 130 190 130
2501 .5 R+B-LED
—< G-LED

150

100

50

Height of plant (mm)

6
Date sequence of cultivation (mm)

Fig. 15 Comparison of height between
each case
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Fig. 16 Measuring height of chive for each case

Table 8 Result of the cultivation test to the chive

Date of cultivation R+B G- W- Solar
- LED LED LED

Replanting 1 30 30 30 30

3 day after 2 70 60 60 65

6 day after 3 100 80 70 70

9 day after 4 160 130 85 90

12 day after 5 180 130 100 60
15 day after(width) 6 180 50 45 70
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