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Plant Growth and Morphogenesis Control in Transplant
Production System using Light-emitting Diodes(LEDs) as
Artificial Light Source

- Light Intensity and Spectral Characteristics of LEDs -

A4
439
Y.H. Kim

1. A&

FERL AE AT, AEF, 2% 94U TH 2L FHA A Tt FHoryF A,
2, shoot A, 99 AN T3 2 I AU FFE AT o A7A HEA
wio] F37 BEste BRI EF QA A 7= @o] olFoH o, F3H
4 e HEY A #HEd diE d7E MR nFd AHolg FFTF, IUYUE
%, Mgddel=ss 22 71&9 dF@dole 47 94T A F90] 2EH e

P

2 2 g FEEE FAANINAY BFEAEAN FEE SA s dEHA ZANEE)
7t Brbgstth A5 A Aojd M FF F49E e AT HL] ALHAE HEY
FEAS FYNFA A7) NEEHER AT o]l & AETHY AL A /AT
Aotk E3 AFFLY AL Tt T9loz B AFE FAAINAY B HE, g4,
AEA AR 5 XS FAE A FAAE F Ude Aoz Jididn. dE 9 Hg
Fol AE JINE Eolad 2348 ZAY "t dd. vdE 28379 A 2o #o
dA FASA Bole Aol AF 7HXIF EA ARG FA o4& BHE o] FowWA
AAG FA 2718 ZFEE SHYE Ao vlFHs)

HZEo $Ftol - =(light emitting diode, o]3t “LED"2 EAFHE o|&F &9 4
A L FHeRPA Aojol A BAo] FUE ok LEDE ZF, ¢F1FH, v, o T4
M-V 92 2 ofd, 71=§, Ad F9 O-VIF 929 38 H=AE Fa Y852 A
£ g oltt. LEDE FFE HEAFAM VE £ VIF 448 XFsg iy e
2 Az 2L ny BEA 24N OF £ MIF 9428 Tded Axr dogez 3

—227—



< p¥ UEA AL 1% FA A o8 o2 wMdY Tz Fo| ok LEDY pn
ARl Ade ZolF9 n¥ ZAHo) Soigle AR pd A Solgls FI(EA)o]
pn HFFA AZFHE v, o] FHNM 7 &0 EL HIMYR I} Bz W
of &@o] o]Fo|Att pn HYRAAN UEY Fouixle AR wBE T, Uiz o]
T UEA 2 HEE FHHAY DAHEM AT viAge s A WAz 2w
o o2 Uste] FZojN wHEHL BN o] & e B AR UM duyxz w
B FFAS] 30~40% =2 SAA UTHERT EE, 1997).

ol % LEDE ®& A% $9A4E AUz oy auAdate) 27 gid Fr ¥
A, B3, AN B AAAFY AANA S BEYEA o) &8k ¢ P LEDE 4
Hol 4dH, el AvHE HHALEI} vj$ F3;, BA FFo] LolHA G LA
ZotEAbe] HEFe] Z7] Wi 244 ATFLoR AP HAL AYm o T
3 LEDE= 2% o2A ddZe E4E AUz genz 29 FPgPAY Aojg X
Fdez A€ ut dthBrown 5, 1995; Okamoto 5, 1996; Yanagi 5, 1996). Q1 E B Yo
2 LEDE ©°]8% 4EE A A2gg Mwden AEd B A7 AL 238 4
2R A% 2 FHPAH AlE Aste FA, =4 9 HMdo] hMF LED moduled A3}
8tal, @433 LED module®] ¥3 547 34 g BAjse o gloh
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7 AEEY A% 2 Py A Aol A3 LED module A=

) LED9] A713 & #83 54

E 12 499 AH8d LEDY 713 2 333 54 Jebd Aotk 3N, x4 9 A
A% LEDS F94-& 7tz 470nm, 530nm, 660nmo|th. LED 1709 HSo] Wa s 2E AR
E 3, 54 % H4F LEDo|A Ztzt 30mA, 30mA, 25mAo|n, AF AF 7 20mAQl 27
Ao BEE AFALGS 47 3.6V, 3.5V, 1.8Volth ¥ EF FT = =453 LEDS AL
1.10cd2 M, 2 43 A3 LEDo| B]sjA zhzh 3.14), 2280 = A Jebstch

Table 1. Electro-optical characteristics of blue, green, and red LEDs.

DC forward| DC forward voltage Power Lumeus Dominant
o intensity
LED current ) dissipation wavelength
(mA) (mW) (¢d) (nm)
Typ. Max. Min. Typ.
BLUE 30 3.6 4.0 120 - 0.35 470
GREEN 30 3.5 4.0 120 0.84 1.10 530
RED 25 1.8 2.2 55 0.30 0.50 660
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Fig. 1. Photographs for LED module and power regulator.
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Fig. 2. Relative spectral intensity of blue,

green, and red LEDs.
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Fig. 3. Variation of photosynthetic photon flux(PPF) affected
by the vertical distance under LEDs.
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PPF&= 242} 171pmol m™ 7', 73umol m™? s, 44pmol m? s'2 Uelydol.

olAIAA AEHE o] &3td EHUIRE SRY Rurl BA Yoo}, s£y¥u AP
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Fig. 4. Variation of illumination affected by the vertical S 2 13,000x, A M3y F=
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Fig. 6. Relation between PPF of blue, green, red LEDs
and the applied current.
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