Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.

Vol. 28, No. 2, pp. 142-147 February 2015

DOI: http://dx.doi.org/10.4313/JKEM.2015.28.2.142
ISSN 1226-7945 (Print), 2288-3258 (Online)

142

AlZSTHEHE LED 32| 3=t PPFDOI WE
A

k=l
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Abstract: The artificial light sources for growth of plant are usually high-pressure sodium lamp, metal haloids lamp,
and fluorescent light; however, these light sources have relatively weaker Red and Blue lights that are necessary for
growth of plants. Especially the effect of Photosynthetic Photon Flux Density (PPFD) is pointed out as the
weakness. Meanwhile, LED light source can be selected by specific wavelength to greatly improve the effect of
PPFD. In this regard, this paper aims to investigate the promotion of plant growth by measuring photosynthetic
photon flux density (hereafter referred to as PPFD) according to changes in light quality of the LED light sources.
Towards this end, LED light sources for plant growth were produced with 4 kinds of mono-chromatic lights and 6
kinds of combined lights by mixing red, blue, green and white lights. A comparative analysis was conducted to
investigate the effects of optical properties and PPFD on plants (green leaf lettuce) using the produced light
sources. The results monochromatic light has fastest growth rate, but plant growth conditions have poor. This being

so, mixed light is suitable for the green leaf lettuce.
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Fig. 1. Plant cultivation system diagram.
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Fig. 2. Diagram of plant cultivaion system and LED controller.
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Fig. 3. Plant growth LED light source.
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Table 1. The characteristics of light sources.

. Total of .
Light . Efficiency Power
Luminous flux
source (Im/W) (W)
(Im)
Red 52.97 25 2.1
Blue 48.84 13 3.6
Green 190 52 3.6
White 450.65 125 3.6
RI1+B1 32.83 11 2.8
R1+B2 30.95 9.9 3.1
R2+B1 46.38 17 2.6
R7+B2 53.98 22 2.4
WI1+R2+Bl1 107.93 38 2.8
W2+B1 268.73 74 3.6
LED ke ﬂ wEEA A Oy 49 Z2 I e s

500 nm, &H ﬂ 450 nm, & J%E 7‘““1+7'§§’i‘1 450 nm
/ 660 nm, AA1+8 M2 450 nm / 660 nm, AA2+7%]
AB1 450 nm / 660 nm, A7+ 2 450 nm / 660
nm, WA+ A2+ A1 450 nm / 660 nm, HHAR2+7
A1 450 nm9] peak™-g sQ1s5}ITT.

[S—
§ 558533383
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(i) Whitel+Red2+Bluel

(i) White2+Bluel

Fig. 4. The spectral distributions of light sources.
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Table 2. The light source is illuminance characteristic and

power at the same 25(umol) PPFD.

Wil
Light R1 R1 R2 R7 w2
R B G w R2
source B1 B2 Bl B2 Bl
Bl
[lumin
ance 156 60 672 803 100 70 108 104 332 563
[lux]
Power
11 21 9 10 10 11 10 9 9
(W]

Table 3. The light source is illuminance characteristic and

power at the same 50(umol) PPFD.

w1
Light R1 R1 R2 R7 w2
R B G w R2
source Bl B2 B1 B2 Bl B1

[lumin
ance 328 112
[lux]

1,552 1,764 200 162 222 237 700 1218

Power
(W]

20 23 41 19 20 23 22 21 20 19

Table 4. The light source is illuminance characteristic and

power at the same 100(umol) PPFD.

Wi
Light R1 R1 R2 R7 w2
R B G w R2
source B1 B2 B1 B2 Bl Bl

[lumi
nance 579 239
[lux]

3,175 3777 423 307 444 475 1240 2389

Power
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Fig. 5. The spectral distributions of light sources.

Table 5. Test result of lettuce growth promotion for 25
(umol) PPFD.

Plant height(cm)

Light source . 17 day 22 day 27 day
Seeding

after after after
Red 0 3 6 7
Blue 0 1.6 2.4 3.6
Green 0 32 5.5 6.7
White 0 1.9 33 43
R1+B1 0 2 35 4.2
R1+B2 0 1.7 3.1 39
R2+B1 0 1.9 39 44
R7+B2 0 2 34 4.5
W1+R2+B1 0 2.5 4 4.3
W2+B1 0 24 3.6 4.5
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Table 6. Test result of lettuce growth promotion for 50
(umol) PPFD.

Plant height(cm)

Light source ) 3 day 8 day 13 day
Seeding

after after after
Red 0 2.9 5.6 7.2
Blue 0 1.9 2.4 3.2
Green 0 2.7 4.8 5.5
White 0 2.4 3.9 4.7
R1+Bl1 0 2.7 3 3
R1+B2 0 1.9 2.6 3.2
R2+B1 0 2.3 3.7 4.1
R7+B2 0 2.6 3.9 43
WI1+R2+B1 0 2.7 3.8 4.1
W2+B1 0 2.3 3.7 4.4

Table 7. Test result of lettuce growth promotion for 100
(umol) PPFD.

Plant height(cm)

Light source _ 17 day 23 day 28 day
Seeding
after after after
Red 0 3 6.9 10
Blue 0 2 42 5.4
Green 0 3 6.1 8.2
White 0 29 4.7 53
RI+B1 0 2.7 3.7 42
R1+B2 0 2 5 6.2
R2+B1 0 29 3.8 4.5
R7+B2 0 3 4.1 4.9
WI1+R2+B1 0 3.1 44 5.3
W2+B1 0 2.5 43 4.8
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