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Plant Growth and Morphogenesis Control in Transplant
Production System using Light-emitting Diodes(LEDs) as
Artificial Light Source
— Spectral Characteristics and Light Intensity of LEDs —
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ABSTRACT

Because of their small mass, volume, solid state construction and long life, light-emitting diodes(LEDs) hold
promises as a lighting source for intensive plant production system. Spectral characteristics and light intensity of
LEDs were tested to investigate their feasibility as artificial lighting sources for growth and morphogenesis control
in transplant production system. Blue, green, and red LEDs had a peak-emission wavelength at 442nm, 522nm, and
673nm, respectively. Their half width defined as the difference between upper and lower wavelength in the intensity
equivalent to 50% of the maximum intensity showed 26nm, 4Inm, and 74nm, respectively. Photosynthetic photon
flux(PPF) at the distance of 9cm under the LEDs array was measured as 235 zmol - m~2 - s7! for red, 109 zmo! -
m~2 . s7! for green, and 75 gmol - m~2 - s7! for blue LEDs. At the same distance, green LEDs had the illuminance
of 13,0001x, nine to ten times higher than those of red and blue LEDs. Red, green, and blue LEDs at a distance of
9cm had the irradiance of 46W - m~2, 19W - m~2, 8W - m™2, respectively. Light intensity of blue, green, and red
LEDs increased linearly in proportion to the magnitude of the current applied to the operating circuit. Thus the light
intensity of LEDs was controlled by the applied current in operating circuit.
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Fig. 1 Principle of light emitting in LEDs.
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Table 1 Electro-optical characteristics of blue, green, and red LEDs

DC forward | DC forward voltage (V) Power Luminous intensity (cd) Peak

LED current dissipation - wavelength
(mA) Typ. Max. (mW) Min. Typ. (nm)
BLUE 30 3.6 4.0 120 - 0.35 470
GREEN 30 35 4.0 120 0.84 1.10 525
RED 25 1.8 22 55 0.30 0.50 660
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Fig. 2 Schematic diagram of LED module and power regulator.
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Fig. 4 Variation of photosynthetic photon flux
(PPF) affected by the vertical distance
from LEDs.
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the vertical distance from LEDs.

¥ W% LEDZX-E 10cm o)Ak oz Ao
A8 PPFE 70 mol - m™2 - s7! o]&} 2 27| wj o
BFE FYoz Agste Zo] Aty Aol
%% PPF7} 948 1859 3 A3 LED7} 7jes
W AER QA AlA"e] M3 LEDY] Aol 7}

% Zolt.

o[r

2 ==

a9 se
AR BE 2=
o7 =Az LEDY)
A3 LEDS) 25L&
10 322 o)$ A vttt o] 22 H439] 5
2 P o} 500~570nmo] 511, B] A5 7F 555nmof A
TXE JeRB 2 a3go] go] Bojglod =
g3 A @t oFY X 1A 543
LEDS] F=7t 344 2 433 LEDS] 7 -9-of v
247} 30w, 224800 ¥A deby] @Eo] 4%
LEDS 257t 953 4 uehd 2oz wdd
t}. LED Fgo28E 9om Bojd A 2%
E 839 A oF 13,000 IxZ A, & A3
A 3}e] 1,300~ 1,500 Ixoll u]sjA ok 9~10u) EA 1}
Ebstet.

A4, = 9 A A% LEDZRE Q) 4
W8S vhehd Zolth AAF

257t 7V oo, AA% 3

.kﬁz

-
a T

= 7‘64

60
ol
E
= oL \\‘\,\‘
3
8
& 20} I\.\F\.\.
g
®
E ——a— .,
0 i L L 1 1
5 10 15 20 25 30

Vertical distance (cm)

—e—RED —=—GREEN —+—BLUE

Fig. 6 Variation of irradiance affected by the
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