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1 LED
Table 1 Super bright red and blue LED measured.

Manufacturers Model ( ) [ ) |Peak
mcd mcd from wavelength
(no. of measured) |Data sheet
Everlight, Taiwan 383URC-3 2372 (5) 2000-3000 {660 nm
Excellence, Taiwan  [SERBCCW-DG 8579 (30) 6617 622 nm
Hewlett Packard HLMP-EG08-VYO000 (3757 (30) 3600-13800 |626 nm
Nichia, Japan NSPB500S 3533 (4) 3700 470 nm
Everlight, Taiwan 333-UBC 219 (14) 630-1000 430 nm
Excellence, Taiwan  [5GBCCCT-EG 1631 (30) 2500 467 nm
Hewlett Packard,USA |HLMP-CB16 1900 (30) 1575 472 nm
2 LED

Table 2 Conversion factors of super bright LED measured.

/ /
Manufacturer (Color) med’ L [mw’2 Quantum*3, Photometric 4|umole/nf/s  |mW per

umole/nf/s |Lux per [ux umole/nf/s

Hewlett Packard (Red) (3230 |37 [11.03 374.4 0.029 3.35
Excellence, Taiwan (Red) 5878 [45.8 [11.08 479.6 0.023 4.13
Everlight, Tawan (Red) 2207 [37 [10.27 135.1 0.076 3.60
Hewlett Packard (Blue) |1899 [64.2 |10.41 195.3 0.053 6.2
Excellence, Taiwan (Blue) |1670 [70.4 |4.83 99.6 0.048 14.57
Everlight, Taiwan (Blue) [205.6 |80 [1.09 14.9 0.073 73.39
Nichia, Japan (Blue) 3460 |68 |6.27 188.3 0.033 10.84
*1. J7 J1805 (TekLumaColor, Inc., USA)
*2, 20mA
*3, LICOR 190SB (LI -COR Corp., USA) 10cm
*4, J7 J1811 (TekLumaCoalor, Inc., USA) 10cm
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3 LED
Table 3 Characteristics of LED listed in the Agriculture related literature reviewed.

Company (Model) Peak Power consumed|quantum yield Source

wavelength |(standard (Luminous

current) Intensity)

N/A 660 nm N/A N/A Bulaet al., 1991
Stanley Electric Co. Ltd.|660 nm 40 mw N/A Miyashita et al., 1995
(H1000)
Stanley Electric Co. Ltd.  |730 nm N/A N/A Miyashita et al., 1995
Nichia (NLPB520) 450 nm 72 mW (20mA) [N/A Okamodo et al., 1996
Toshiba (TLRA120) 660 nm 36 mW (20mA) [N/A Okamodo et al., 1996
Shinko Denshi 730 nm N/A N/A Okamodo et al., 1996
Panasonic (LNG992CF9) |N/A 68 mW (20mA) |145 umole/m2/s Ono et a., 1997

Blue (1400 mcd)
Panasonic (LNG901CF9) [N/A N/A (500 mcd) Ono et a., 1997

Blue
Toshiba (TLSH180P) 623 nm 42 mwW 180 pmole/m2/s Ono et a., 1997

(7000 mcd)

Panasonic (LN261CAL,UR) |665 nm N/A (2000 mcd) Ono et al., 1997
Rohm (SLA570JT3) 660 nm N/A (1000 mcd) Ono et a., 1997
Rohm (SLA570MT3) 660 nm N/A (1000 mcd) Ono et a., 1997
Quantum  Devices, Inc.[660 nm N/A N/A Schuerger et al., 1997
(3009A001)
Quantum  Devices, Inc.[735nm N/A N/A Schuerger et al., 1997
(3009A002)
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ABSTRACT

Tubular fluorescent lamp (TFL) and hightpressure sodium lamp(HPS)are the
principal artificial light source used in agriculture applications. Efficient means to
apply light, uniformity, quantity and quality of light and various efficient light sources
were under investigation worldwide. Recent development of photoelectronics has
enabled the commercialization of super bright light-emitting diodes (LEDSs), thus,
making the possibility of applying LEDs in plant production become possible. LEDs
have many advantages over conventional light source including high
energy-conversion efficiency, using DC power, small volume, long life, wavelength
specific, light intensity/quality adjustable and low thermal energy output, thus,
making it a promising light source for plant growth in confined environment such as
plant tissue culture room and growth chamber, etc. NASA is the first organization
using LEDs in the mission to Mars. At present, their research has expanded the
applications of LEDs to replace LASER in photodynamic therapy for cancer
treatments. In the field of Dermatology, LED is the low intensity light source as
another dternative in photo rejuvenation following LASER and pulse light. Besides
skin treatment, LED can be used in other light therapies for the treatments of
joint/tissue inflammation, jaundiced newborns, circadian rhythm disorders,
myocardial infarction, stroke, stress reduction, rhinitis, herpes and seasonal affective
disorder, etc. The objective of this study was to review the meansin applying LEDsin
bio- indudtry.

Keywords Artificial lighting, Light emitting diodes, Bio-Industry, Tissue culture,
Light Therapy, Photo rejuvenation
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