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Fig. 1. Light intensity measurements of three types light bulbs at horizontal distance from a 180cm high
bulb and their regression curve between light intensities and horizontal distances from bulb.
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Table 1. Estimated light intensity of the 260 X 500 cm rectangle with 4 light bulbs at the corner

. Types of lighting bulbs
Positions
100W 23W Yellow 23W White
0* 41.6 43.8 36.7
50 39.2 42.1 354
100 33.0 37.2 31.3
150 26.8 32.1 27.1
200 22.6 28.5 24.2
250 21.2 27.3 232
Center of a 300cm square** 39.1 45.4 38.3
*: Horizontal distance (cm) above the ground from the midpoint of the width side toward the center point of the 260
X 500 cm rectangle.

**: A 300cm square with 4 bulbs at the corners is the common installation method in Taiwan.
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Table 2. Energy consumption of the combination of lighting methods and bulbs*

Lighting methods Bulb types KWatt.Hr %
Continuous 100W incandescent 176.7 100.0
Continuous 23W Yellow 46.6 26.4
Continuous 23W White 45.9 26.0
Cyclic 100W incandescent 61.9 35.0
Cyclic 23W Yellow 15.7 8.9
Cyclic 23W White 16.9 9.6

*: Chrysanthemum rooted cuttings were planted on 9™ Oct., pinched on 27" Oct. and lights were turned off on 1% Dec.
2003. Lighting treatments were combinations of two lighting methods and three types of bulbs.
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Fig. 2. Spectral distribution of 100 W incandescent bulb at 40 cm from the source.

0.7
0.6
05
04
03

b M

300 400 500 600 700 800 900 1000 1100

Quantum flux
pmol m?s’

Wavelength (nm)

=~ 23 WSV ST 40 em i F DA F[m BRI

Fig. 3. Spectral distribution of 23 W yellow energy saving fluorescent bulb at 40 cm from the source.
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Fig. 4. Spectral distribution of 23 W white energy saving fluorescent bulb at 40 cm from the source.
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Table 3. Days to ﬂowermg of ‘Huang-Shiou-Fang’ chrysanthemum after light-off*

Lighting Distance from the width side of the rectangle as Table 1
Bulb types
methods 50 100 150 200 250 cm
Continuous 100W incandescent 66.7 64.0 64.0 62.0 61.0
Continuous 23W yellow 65.3 64.0 64.0 61.0 61.0
Continuous 23W white 64.0 64.0 64.0 61.0 60.0
Cyclic 100W incandescent 64.0 63.0 60.0 56.7 51.7
Cyclic 23W yellow 60.0 57.7 49.3 48.0 41.0
Cyclic 23W white 58.0 47.0 43.0 37.0 31.7
LSD(5%) 2.7 2.8 1.5 2.4 3.6

*: Chrysanthemum rooted cuttings were planted on 9™ Oct., pinched on 27" Oct. and lights were turned off on 1% Dec.
2003. Lighting treatments were combinations of two lighting methods and three types of bulbs.
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Table 4. Days to flowering of “Wu-Fong-Cher’ chrysanthemum after light-off*
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Lighting Distance from the width side of the rectangle as Table 1
Bulb types

methods 50 100 150 200 250cm
Continuous  100W incandescent 59.0 58.0 52.7 51.3 50.0
Continuous  23W yellow 61.0 59.0 59.0 58.0 56.7
Continuous  23W white 58.0 56.7 51.3 49.0 48.3
Cyclic 100W incandescent 48.7 45.7 40.3 36.3 35.0
Cyclic 23W yellow 46.7 41.7 40.3 37.0 35.0
Cyclic 23W white 38.0 37.0 34.0 30.3 29.0

LSD (5%) 3.2 34 4.8 5.1 3.5
*: See Table 3.
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Table 5. Days to ﬂowermg of ‘Gin-Fong-Cher’ chrysanthemum after light-off*

Lighting Distance from the width side of the rectangle as Table 1
Bulb types

methods 50 100 150 200 250cm
Continuous  100W incandescent 50.0 50.0 49.0 47.0 47.0
Continuous  23W yellow 50.0 50.0 50.0 47.0 47.0
Continuous  23W white 48.0 47.0 43.0 39.0 38.0
Cyclic 100W incandescent 39.0 36.0 33.0 29.3 253
Cyclic 23W yellow 39.0 34.0 31.7 29.0 25.0
Cyclic 23W white 33.0 25.3 22.0 15.7 15.7

LSD (5%) 1.3 1.3 2.1 2.7 3.0
*: See Table 3.
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Table 6. Days to ﬂowerlng of ‘Long-Fong-Zi’ chrysanthemum after light-off*

Lighting Distance from the width side of the rectangle as Table 1
Bulb types
methods 50 100 150 200 250cm
Continuous  100W incandescent 47.0 443 41.7 393 38.0
Continuous  23W yellow 47.0 45.7 43.0 41.7 40.0
Continuous  23W white 43.0 39.0 36.0 35.0 35.0
Cyclic 100W incandescent 33.0 30.3 24.3 19.7 13.7
Cyclic 23W yellow 32.7 26.7 20.3 18.0 13.7
Cyclic 23W white 22.0 10.7 9.3 6.0 5.0
LSD (5%) 2.6 4.5 4.8 6.6 3.7

*: See Table 3.
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Energy Saving in Chrysanthemum Night-break:
Flowering Inhibition by Energy Saving Bulbs
with Different Light Quality’

Chian-Shinn Sheu®, Ruey-Chi Jao® and Wei Fang®

ABSTRACT

Combinations of two lighting methods and three lighting bulbs were tested for their
inhibition effectiveness of chrysanthemum flowering. Continuous lighting between 10pm
and 2am, and cyclic lighting, which contained 8 cycles each with 10 min light and 20 min
dark, combined with three lighting bulbs with different light quality were tested. Days to
flowering after lights were turned off were observed to indicate the outcome of flowering
inhibition. Light qualities of three light bulbs were measured. Spectral distribution of the
100W incandescent bulb was a slowly increasing curve from 550nm to 1100nm. Two
peaks at 545 and 610nm were observed from the 23W yellow and white light bulbs. Since
the yellow light had more quantum flux at 610nm, orange red light, its effectiveness of
flowering inhibition was better than the white light. Four varieties were tested. The days
to flowering of ‘Huang-Shiou-Fan’ after light-off was the longest of the four varieties and
the inhibition was most effective. The days to flowering of ‘Long-Fong-Zi’ was the
shortest and its critical light intensity was the highest. The responses among varieties
were diverse. The inhibition effectiveness of the 23W yellow light bulb was similar with
the 100W incandescent bulb, but better than 23W white light bulb. Cyclic lighting could
be used only for ‘Huang-Shiou-Fan’, using the 100 W incandescent bulb above 33 lux.
The flowering dates became earlier than the control when cyclic lighting was used for the

rest of the varieties and bulbs.

Key words: Chrysanthemum, photoperiod, night-break, cyclic lighting, light
quality,
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