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Fig. 1. Installation of 6 lighting bulbs in a rectangle on the rows. Height between the bulb and field
ground is 1.8 m.
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Table 1. Light intensity (lux) of 6 types of bulb in different distance (single bulb)*

Horizontal distance from light

Type of bulb Om 0.5m Im 15m 2m 25m

10R 41.0+4.2 36.5+2.5 22.6%2.3 12.6+£1.2 6.7£0.7 4.0+0.3
7R3B 32.2+0.3 28.6+0.7 18.5+0.8 10.1+0.6 5.4+0.4 3.0£0.1
5R5B 24.0+1.4 21.0+2.1 12.9+0.8 7.5+0.4 4.0+0.4 2.5+0.1
5R2B 21.5+2.8 18.6+1.7 11.6+1.3 6.6+0.6 3.4+0.3 2.1+0.4
23W110V 25.0+4.6 24.1+4.6 18.6+2.3 115+1.1 7.2+1.2 4.9+0.6
23W220V 34.65.6 34.2+4.9 26.3+1.3 16.7£1.2 10.6£1.1 7.5£0.5

* Height of installation of lighting bulb was 1.8 m. The light intensity was measured by distance from light in
horizontal on ground.
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Fig. 2. The regression equation of light intensity to horizontal distance on ground (height of lighting bulb
was 1.8 m) of 23W 220V energy saving bulb.
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Table 2. Exponential regression equation of light intensity to horizontal distance on ground from 6 types
of bulb installed at 1.8 m height above soil level*

Type of bulb Regression equation R?
10R Y=66.73¢ 001X 0.992
7R3B Y=54.65¢ 2% 0.994
5R5B Y=37.07¢ 001X 0.993
5R2B Y=34.09¢ 012X 0.987
23W110V Y=42.08¢ 0009 0.985
23W220V Y=53.46¢0%8% 0.984

* X: horizontal distance, Y: light intensity.
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Table 3. Calculated light intensity (Lux) from 6 types of bulb at different horizontal distance by
regression equation of table 2 in a 3 m square

Horizontal distance from the middle of two bulbs on the side

Type of bulb Om 0.5m 1m 15m
10R 28.9 28.8 26.9 25.8
7R3B 22.9 19.6 18.0 17.1
5R5B 16.0 16.0 14.9 14.3
5R2B 14.3 12.2 11.2 10.6
23W110V 20.2 26.3 25.4 24.9
23W220V 27.8 40.5 30.7 39.1
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Fig. 3. Spectral distribution of 10R LED red light bulb under 1.8 m from the light source.
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Fig. 4. Spectral distribution of 5R2B LED mixed red and blue light bulb under 1.8 m from the light
source.
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Fig. 5. Spectral distribution of 23W yellow energy saving fluorescent bulb under 1.8 m from the light
source.



LED &R = B A IS fERft 2 o 59

ATERE T 2 R/ EIE H 80 10RFYKE T 256 /K FEEREL00 empz /556 H - Ry 254l
Y EIE H Bk & o 10RFYERIE T th0 B 2 2048 H B R54 H - HerEIHIE T 0B
ZEFEH AN A7ES1H - MHERIETHERM) - DUORZINHIFAFERR AT - ‘ARE 2%
fe HBFE42H £44H Z [ H10RZ ALEHIHIBEAE Z R ATy B Hofh 2540 2 > R 23W 220V
BN LEDIIHTRIB (K1) » ‘EiFH L At H B &5 R B E A fd anfE AH L > LL10 RZ
GE R BT OB 23W 110V K2 23W 220V 2 44 EIE (£ N)
PEERERMT RS EASINFIEE MENNFE= > —  BlEFEZ B = &
fig > B pg (101822, =\ i Y R R 4 102220 o RGeS M 1T 2 0 AL 4 B I LED S
2 AEREDEIR T 2 B ARH R -
I ~ IR FAITE S5 B e FITE E
Table 4. Days to flowering of Fen-Lan-Xiou-Fen chrysanthemum after light-off in different lighting bulbs

treatment*
Horizontal distance from light

Type of bulb Om 0.5m 1m 15m 21m
10R 56.0 56.0 56.0 54.0 54.0
7R3B 54.0 54.0 51.0 51.0 51.0
5R5B 51.0 49.0 49.0 49.0 49.0
5R2B 54.0 51.0 51.0 49.0 49.0
23W110VvV 49.0 49.0 49.0 49.0 47.0
23W220V 51.0 51.0 51.0 51.0 49.0
LSD (0.05) 0.43 0.54 0.64 0.64 0.66

* Six types of lighting bulb were used after planting on 7/Jul./2011. Light off was on 1/Sep./2011.
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Table 5. Days to flowering of Bai-Tien-Xing chrysanthemum after light-off in different lighting bulbs

treatment™
Horizontal distance from light

Type of bulb Om 0.5m 1m 15m 21m
10R 44.0 44.0 44.0 44.0 44.0
7R3B 44.0 44.0 42.0 42.0 42.0
5R5B 42.0 42.0 42.0 42.0 42.0
5R2B 42.0 42.0 42.0 42.0 42.0
23W110v 44.0 42.0 42.0 42.0 42.0
23W220V 44.0 44.0 42.0 42.0 42.0
LSD (0.05) 0.43 0.43 0.64 0.64 0.64

*: same as Table 4.
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Table 6. Days to flowering of Huang-Jin-Jin chrysanthemum after light-off in different lighting bulbs

treatment™
Horizontal distance from light

Type of bulb Om 0.5m 1m 1.5m 21m
10R 54.0 54.0 54.0 54.0 51.0
7R3B 54.0 51.0 51.0 51.0 51.0
5R5B 51.0 51.0 51.0 51.0 51.0
5R2B 54.0 51.0 51.0 51.0 51.0
23W110V 54.0 54.0 51.0 51.0 51.0
23W220V 54.0 54.0 51.0 51.0 51.0
LSD (0.05) 0.58 0.64 0.64 0.54 0.43

*: same as Table 4.
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Effects of LED Light Sources on the Flower
Inhibition of Chrysanthemum*

Chian-Shinn Sheu?

ABSTRACT

LED lights 10W red (10R), 7W red with 3W blue (7R3B), 5W red with 5W blue
(5R5B) and 5W red with 2W blue (5R2B) were tested for flowering inhibition of
Chrysanthemum. The 23W 110V and 23W 220V yellow energy saving blubs were used as
control. The height of light installation was 180 cm. Light intensity of 10R was higher
than 7R3B and 5R5B. The input of light intensity of blue light was less than red light.
Light intensity on ground under the 10R LED was higher than 23W 110V and 23W 220V
blubs, while less than same blubs at the 250 cm away in horizontal. Light bulbs were
installed on the 4 corners of a 3 m square and lighting was setup from 10 pm to 2 am. For
variety “Fen-Lan-Xiou-Fen”, days to flowering of square center of 10R treatment was 54
days, while was 47 - 51 days of the other bulb treatments. For variety Bai-Tein-Xin, days
to flowering was from 42 - 44 and the inhibition efforts of 10R treatment was better than
others. For variety “Huang-Gin-Gin”, it was similar with the other two varieties. The
result of 10R was the best.

Key words: Chrysanthemum, photoperiod, night-break, light quality, LED.
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