3 A1RRT v HERE

Fell % R ¥z
AR ZAF RFTR
¢ 23 K104=%10% 19p




‘_L % el i
1.

PR s ik s fLG P ER ko
BEyop ks 0 kv Bk gk L F R

92 A 1k
LRk > L A3k
Brded Hogie ~ FRE(R RE) LI
% (CCFL) - aﬁim EHwi-E 3
Eaﬁp%k ~ LED %



10

09

w 08
07
08

0.5

04
03

02
0.1

WO 450 500 S50 600 650 700 780

A BRARSE e



2

R
TR

300

e 59
s

2=
tu
¢

ol RN
% & 1%

Rb
W

L
q_ 3 IR

-— e

F

—-—

l|

800 nm

iy
— Physiologically active radiation
= Photosynthetically active radiation =
400 300 600 700
Near ultra- Blue light Green light Red light Far- red
violet light light

Fig.

L.

Classification of effective wavebands for plant growth
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* Blue Light

Photoreceptor : phototropins (flavin-containing)
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i LED =% th2 fem

1920s - First invented (infrared)

1961 — First practical LED (infrared)

1962 — First visible spectrum LED|(red)
1970’s — Yellow, orange, and green|LEDs
1993 — First practicaIED
1996 — White LEDs (phosphor-based)
1999 — First high-power (1W) LED
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L f8 kR 5 ik

o (gmol - m> - s?1) / (W - m'z) kix / (gzmol - m? - st (mW - m?)/ Ix
ok 400~700 nm 400~700 nm 400~700 nm
Fp ALK E &8 K 4.57 34 4.05
EX 8L 4.24 52 4.53
% AR AW 4.98 82 2.45
R R 4.59 71 3.06
7K ARORE 4.52 84 2.63
Bk & A4 LK 4.67 76 2.81
SRR o i 4.59 74 2.94
Ak R A& B A 4.80 33 6.31
A A& LB 4.69 54 3.95
| AR 5.00 50 4.00
162 40 4.92 106 1.92

g2 A (Thimijan and Heins, 1983 )
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| C.1.E.
CHROMATICITY
| DIAGRAM

*Same plant

The perceived color of plants

Lettuce grown using RGB lighting would have an
additional aesthetic appeal of a green appearance.
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Lactuca sativa cv
Outredgeous

Blue light (440 nm) is
required to maintain
anthocyanin content in
the leaves.
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i ¥ % % (Phosphor)

= 253. 7 nm—-% &%
= 360 nm-LED(% #F sk 5% 3 g = & ¥ L)
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= UVA

= Deep Blue

= BAM (triphosphor) Blue
= BAM Green

= CAT (triphosphor) Green
= halo yellow

= YO Red (triphosphor)

= Red

= Deep Red




UVA-The peak is at 370 nm at energy around
1.2



Deep Blue Phosphor



BAM Blue Phorsphor



BAM Green Phosphor



CAT (triphosphor) Green



Halo Yellow Phosphor



YOX Phosphor



Red Phosphor



Deep Red Phosphor



Typical Triphosphor Component Materials

Barium Aluminate
(BAM) BaMg,Al,c0,; : Eu2* 450nm

SrCaBaMg (Sr,Ca,Ba,Mg);(PO,);
Chloroapatite Cl : Eu2+ 453nm

Calcium Tungstate
(CAT) 9 Cey 65Tbg 35sMgAl;,0,9 543nm

Lanthanum
Phosphate (LAP)

Yttrium Oxide (YOX) Y,0;: Eu3+ 611nm

LaPO, : Ce3*Th3* 544nm
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01 = BRIk B et
Table 1 Ratio of photosynthetic photon flux of seven light quality

treatment
kBT fe T kB L (%)
Light quality Ratio of photosynthetic photon flux
treatment R G B
600~700 500~600 400~500
nm nm nm
RGB(30:16:54) 30 16 54
RGB(42:17:41) 42 17 41
RGB(51:16:33) 51 16 33
RGB(47:21:32) a7 21 32
RGB(51:24:25) 51 24 25
RGB(32:23:45) 32 23 45

CK 24 42 34




7 2 ’IO’F&EJL“" AT Tz'v’rr'%rr—»,ﬁ' f§f‘
Table 2 Effects of light quality on seedling quality for bitter gourd

seedling
LA e BB EYE RE T AT hHE
Light quality  Stem Plant Number Root Dry  Seedling
treatment diameter height ofleaf length weight index
mm cm No. cm g
RGB(30:16:54) 2.88ab 22.45ab 8.50ab  28.62a  0.86 0.96a
RGB(42:17:41) 3.05ac 23.33a 8.33ab 26.67a 1.00ab 1.12abc
RGB(51:16:33) 3.25c 21.30b 8.00a 32.23abc 0.98a 1.21bc
RGB(47:21:32) 297a  26.42 8.67b 38.30bc  1.07b 1.04ab
RGB(51:24:25) 3.07ac  23.42a  8.83b 29.75ab  1.14b 1.34c
RGB(32:23:45) 293a  19.17d  7.33 37.47bc  1.0lab  1.15abc
CK 2.63b  20.53bd 8.33ab  40.75bc  0.99a 1.07ab
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