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Abstract

BACKGROUND: The incandescent bulb and compact
fluorescent lamp are widely using as a light sources for
daylength extension of chrysanthemum. But, these light
sources consume a lot of electricity and have short
longevity. A light-emitting diode (LED) is a semi conductor
light source. LEDs have many advantages over incandescent
light sources including lower energy consumption, longer
lifetime. In this study, we investigated the intensity of red
light to control flowering of chrysanthemum (Dendranthema
grandiflorum cv. “Shinma”) by using LEDs.

METHODS AND RESULTS: The red (660 nm) and
far-red (730 nm) light were irradiated subsequently to
investigate photo-reversible
chrysanthemum. The flowering of chrysanthemum was
inhibited by night interruption with red light but
subsequently irradiated far-red light induced the flowering
of chrysanthemum. This photoreversibility, reversion of the
inductive effect of a brief red light pulse by a subsequent
far-red light pulse, is a property of photo responses
regulated by the plant photoreceptor phytochrome B.
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Four different intensity of red light of 0.7, 1.4, 2.1, and 2.8
umol/m’/s (PAR) were irradiated at growth room in order to
determine the threshold for floral inhibition of chrysanthemum.
Over 1.4 umol/m’/s of the red lights irradiated chrysanthemums
were not flowered. The plant length, fresh weight, number
of leaves, and leaf area of chrysanthemum irradiated with
red light were increased by 17%, 36%, 11%, and 48%,
respectively, compared to those of compact fluorescent lamp.
CONCLUSION(S): The red light and subsequential far-red
light showed that the photoreversibility on flowering of
chrysanthemum. The red light (1.4 umol/m’/s of red LEDs)
and white light (50 Lux of compact fluorescent lamp) have
the same effect on inhibition of flowering in
chrysanthemum. Additionally, the red light increased the
plant height and dry weight of chrysanthemum.

Key Words: Chrysanthemum, Daylength extension, Flowering,
Photoreversibility, Red light intensity
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Table 1. Red and Far-red light reversibility of a night break
on flowering and growth characteristics in chrysanthemum.

Night-break Hel;ght of Nulmber of gumber of
treatment plant eaves ower bud
(cm) (no/plant)  (no/plant)
R 47.0 383 0
R-FR 56.4 46.0 12
R-FR-R 61.2 51.8 0

R : Red light (660 nm), 0.32 umol/m?/s
FR : Far-red light (730 nm), 0.25~0.36 pmol /i /s, Replication=1
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Table 2. Flowering and growth characteristics affected by red light intensities for daylength extension in chrysanthemum.

Light intensity Height of Number of leaves Fresh weight Area of Number of flower bud
(umol/m?/s) plant (no/plant) (g/plant) li’a"es (no/plant)
(cm) (cm”/plant)
Control
(No daylength extension) 36.5 a 31 b 384 b 668 b 37 a
0.7 422 a 54 a 624 a 1167 a 1b
14 434 a 46 ab 54.5 ab 1029 ab 0b
2.1 397 a 48 ab 57.0 ab 1027 ab 0b
2.8 444 a 49 ab 58.5 a 1365 a 0b

Means values within a columns followed by the same letter are not significantly different (P=0.05) by Duncan’s multiple

range test. Replication=3
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Fig. 1. Flowering and growth characteristics affected by
red light infensities for daylength extension in chrysanthennum
(From left to right no daylength extension, PAR 0.7,
14, 2.1, 2.8 g mol/m?/s treatments)
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Table 3. Growth characteristics affected by different light
sources for daylength extension in chrysanthemum

Height Number of Eresh Area of
. eight of
Light source of plant leaves leaves leaves

(em)  (no/plant) THE (cr/m)

Compact 85.0 58.6 7183 473
fluorescent lamp

Red LED 99.8 65.2 977.1 70.4

LSD 0.05 12.8 ns ns 19.6°

Compact fluorescent lamp : 50 Lux, Red LED : 14 p
mol/m?/s (PAR)

ns : not significant, replication=3

7} A4 LED A7) 243 ude fo35t 2jo]E e}
Yol A LED A7+ A74%%35 AT Bt =39
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AT Boh 45 11 %, Q8AFTE 36 % 57tk A
o]tk

o]ghzto] A LED A2|7-¢] =ghe] 247} zo
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Fig. 2. Scene of irradiation of daylength extension by
using conventional compact fluorescent lamp (left) and
red LED lighting device (right) in chrysanthemum at
plastic house.
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