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Abstract

BACKGROUND: Many strawberry growers are utilizing
daylength extension by using incandescent bulb or
fluorescent lamp to break dormancy of strawberry induced
by low temperature and short day conditions. Conventional
incandescent bulb and fluorescent lamp consume a lot of
electricity and have short longevity. Red light known for
most efficient wavelength for daylength extension light of
short-day plant and long-day plant. This study was
conducted to verify the effects of red light to enhance
growth and to increase production of strawberry (Fragaria x
ananassa Duch. cvs. “Seolhyang”)

METHODS AND RESULTS: Three red light (660nm) of
0.70, 0.87, and 1.05 umol/m’/s (PAR) and conventional
incandescent bulb of 40 Lux were treated respectively
under the pot experiment. All treatment irradiated from
18:00 to 24:00 for 6 hours. Red light treatment tend to
increase leaf stem number, flower stem number, weight of
flower stem, crown weight, root weight, and leaf area of
strawberry then incandescent bulb treatment.

In field experiment, red light of 0.7 umol/m’/s (PAR) and
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conventional incandescent bulb of 40 Lux were irradiated
respectively. Field experiment showed that the leaf number,
leaf weight, and crown weight of strawberry increased than
those of incandescent bulb control with red LED of 0.7 u
mol/m”/s (PAR). Red LED treatment increased the fruit
number over 15g than incandescent bulb. Furthermore, red
LED treatment decreased fruit number below 15g of
strawberry than incandescent bulb treatment. Therefore,
We believed that red LED treatment increased marketable
fruit number by increment of weight of each fruit.
Consequently, marketable fruit number, fruit weight, and
fruit production of strawberry were increased than those of
incandescent bulb by 5 %, 2.9 %, and 8.5 % respectively,
but not showed significantly differences.

CONCLUSION: These results presumably due to directly
enhanced photosynthesis of strawberry leaves and activated
action of Pfr phytochrome form by red light. In conclusion,
red LED of 660nm could be used for daylength extension
light source to enhance production of strawberry.

Key words: Daylength extension, Growth, Production, Red
light, Strawberry
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Table 1. Growth characteristics of strawberry (Fragaria xananassa Duch. cvs. “Seolhyang”) affected by incandescent bulb

and red light intensities for daylength extension

Number of Number of

Light Flower stem weight ~ Root weight Leaf area
treatment leaf stem flower stem (g/flower stem) (g/plant) (cm?/plant)
(no/plant) (no/plant) & &/p p
Incandescent bulb” 10.8 25 5.0 214 897
Red light“ 0.70 7.7 2.5 4.5 224 821
Red light 0.87 11.2 3.3 6.0 22.6 920
Red light 1.05 14.0 3.7 6.4 24.5 1,232

* . Incandescent bulb : 40 Lux, ** :
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Table 2. Fruit characteristics and total fruit weight of strawberry (Fragaria xananassa Duch. cvs. “Seolhyang”) affected
by incandescent bulb and red light intensities for daylength extension

Light Fruit number Fruit weight Total fruit weight
treatment (no/plant) (g/fruit) (g/plant)
Incandescent bulb’ 8.8 8.1 71.3
Red light” 0.70 95 9.0 85.5
Red light 0.87 11.1 79 87.7
Red light 1.05 12.2 10.2 124.4

*: Incandescent bulb 40 Lux, **:

umol/m?/s (PAR), Replication = 1



Effects of Daylength Extension by Red Light in Strawberry Cultivation 361

Fig. 1. Photographs showing the daylength extension treatment by using conventional incandescent bulb (left) and
red LED (right) in strawberty at plastic house during field experiment.

Table 3. Growth characteristics of strawberry (Fragaria xananassa Duch. cvs. “Seolhyang”) affected by incandescent bulb
and red LED for daylength extension

Light Number of leaf Fresh weight (g/plant)
source (no/plant) Leaf Leaf stem Flower stem Crown Total fresh weight
»
Ima“b‘ielfe“t 16.041.072 7 327417 17.442.6 14.7+4.7 121412 76.9+4.4
Red LED”» 21.04£12.1 52.2"+30.3 34.5+18.6 22.9+15.3 22.4'+13.6 132.0'+77.0

>+ Incandescent bulb 40 Lux, ?? : Red LED 0.7umol/m?/s (PAR)
>2? . Standard deviation
" : Mean separation within columns by t-test at 5% level

w719 5, 34 *Exﬂ%—% A LED Hel77} thxT
Ql WidE ARt #& AFo|flon FAFCE g
2ol vFERIA] okt

@719 & AT 9 BAT Tk AT AN
LED A7} 95 A2l Hrh folstA 2 & AATE
A4 LED A2)7F s He|mek fosA Ztk

Z14 LED ﬂam ‘ﬂc’é% z%am @719 4, 8, $7

59138} 5L 2= ‘BJEHEg 2). A Mo |5t %7] o] Al Fig. 2. Growth characteri;ttll;cs of sh'awbe;ly affected
- - by two different daylen extension light sources
o Aojo] Z=3 sty E3 ghe o y y
A Aol FHAE sk 53], A 1elA (left : incandescent bulb, right : red LED).
A2 sk el % Q] fElabl 488 Aow e
2=

2 LEDS} W A55 o]gsto] Y Helabia 4
F71%F & ~r7lx—13 AV W) =g palgg) Sgel
< Table 4%} 2t}

A LED Ae|z Wds Ajrv 979 seabds
5%, T2 NG FAE 29% 7R AR, ¢

Table 4. Fruit number and weight of strawberry (Fragaria xananassa Duch. cvs. “Seolhyang”) fruit affected by
different light sources for daylength extension

Light Number of fruit Weight per fruit Total fruit weight
source (no/5 plant) (g/fruit) (g/5 plant)
Incandescent bulb” 60.0+13.47°7 20.3+1.3 1214.5+260.0
Red LED”” 63.0+11.6 20.9+0.2 1317.44239.3

? . Incandescent bulb : 40 Lux, >’ : Red LED 0.7 pumol/m?/s (PAR)
?2? . Standard deviation
Mean separation within columns by t-test at 5% level
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Fig. 3. Distribution of fruit weight of strawberry treated with incandescent bulb and red LED for daylength extension.

40.0

35.0

30.0

25.0

20.0

15.0

weight of fruit (g / fruit)

10.0

5.0

Feb5 Feb1l0 Feb1l7 Feb22

harvest day

Dec2l Dec30 Janl2 Jan 20 Mar 2

----- Incandescent bulb
—— Red LED

Fig. 4. Time courses of fruit weight of strawberry treated with incandescent bulb and red LED for daylength extension

light source.
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