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growing system
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Abstract This paper devised a plant growing system As LED light source, three monochromatic lights (red, blue,
white) and three mixed lights (redl+bluel, red2+bluel, redl+blue2) were made. According to the optical properties
of those LED light sources and change in the amount of light, this author analyzed the characteristics of luminance
and PPFD and also plant growth. According to the light efficiency of those LED light sources, it was high in white
light as 125 Im/W and was low in redl+blue2 light as 9.9 Im/W. This result shows that monochromatic light has
higher light efficiency than mixed light. The PPFD (25 pmol, 50 pmol, 100 pmol) luminance in different wavelengths
of LEDs was high in white LEDs and was low in blue LEDs. therefore, it is possible to devise an efficient LED
lighting system appropriate for growing plants by variety monochromatic lights and mixed light wave length
combination of LED light source.
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Fig. 1. The Block-diagram of the plant growing lighting

system
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2. The structure of the plant growing system

Fig.
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Table 1. The specifications of plant growing LED
light sources for optical measurement

measurement driving current driving power
sample [mA] voltage [V] [W]
Red 120 20 9
Blue 120 30 30
White 120 30 17
Red1+Bluel 120 20 9
Red2+Bluel 120 24 11
Red1+Blue2 120 24 9
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Table 2. The results of optical properties in the status
of stabilization

. luminous wave
measurement luminous .
s flux [Im] efficiency length
[Im/W] [nm]
Red 52.97 25 660
Blue 48.84 13 450
White 450.65 125 450
Red1+Bluel 32.83 11 450
Red2+Bluel 46.38 17 650
Red1+Blue2 30.95 9.9 450
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Table 3. The characteristics of luminance and PPFD in
the light sources used for the experiment

measurement 25 50 100
sample [umol] [umol] [umol]
Red 156 1x 328 Ix 579 Ix
Blue 60 Ix 112 Ix 239 Ix
White 803 Ix 1764 1x 3777 1x
Red1+Bluel 100 1x 200 Ix 423 Ix
Red2+Bluel 108 Ix 222 Ix 444 1x
Red1+Blue2 70 1x 162 1x 307 Ix

7259

A2 A4
/ )
A 'AS
point 2 point 4
point 1
point 3 point 5
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