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Abstract LEDs compared to control in 2009, there was no significant
difference in 2010. Acid contents were no difference among
BACKGROUND: As improved LEDs (Light Emitting the treatments.
Diode) industry and decreased the price of LEDs in Korea, CONCLUSION(S): In our results, we found that RED
some farmers try to using the RED LEDs in green house and LEDs was more helpful to increase the fruit weight and
open field to increase the production of crop under bad FAR-RED LEDs promote to be higher hunter a value of
weather condition. The aim of this study is to find out the fruit skin. So, we thought that it is necessary to more study
effect of RED and FAR-RED LEDs lighting on the fruit if mixed of RED and FAR-RED lighting is more helpful to
quality of twelve-year old ‘Hongro’/M.26 apple during promote fruit quality of ‘Hongro’ apple than single lighting
night after sunset. of RED or FAR-RED LEDs respectively.
METHODS AND RESULTS: FAR-RED (730nm, 2 and
4 hour) and RED (620nm, 2 and 4 hour) with 20 LED/PCB
were treated in orchard for 16 weeks from June 10 to
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October 10 in 2009 and 2010 with control as an comparison. M2
In our experiments, leaf weight was significantly higher in =
RED LEDs than control, tended to be decreased as times of 50|49 2o 3ElEe AFES Eg WS uhlkgls

FAR-RED lighting increased. Fruit weight was increased LEDs (Light Emitting Diodes)E w]=e]A] %4 LEDs7}
more in RED LEDs than control in 2009 and 2010, but e Faky o)F thekst MAlyl kel LEDs7} 7lukE|o]
decreased in FAR-RED lighting compared to control in og] FoloA o] &5 1 9t} HA= LEDsS 7etalsio]
2010. Firmness and Hunter’s a value of fruit were increased T YT a7kdA oo el o]gd= AA|Ee] gith

in FAR-RED lighting with 2 and 4 h than control. Soluble Y H2 So] LEDs 7]49] uikg Alakg)go] dolx] 3
solid contents were higher in 2 h RED and 2,4 h FAR-RED 3 w7} olAe| whet AH sk 7129 LEDsZ ¢ o] &5}
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Fig. 1. Photo of RED and FAR-RED LEDs lighting after
sunset in apple orchard.
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Fig. 2. Analysis of light wavelength of RED and
FAR-RED LEDs lighting by spectroradiometer after
sunset (Light wavelength data was inspected at spots
2.5m depart from light source).
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Fig. 3. Leaf weight of ‘Hongro’ apple cultivar affected by
LEDs lighting after sunset (Sep. 13, 2010). 2DMRT at p = 0.05
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Table 1. Distribution of fruit weight of ‘Hongro” apple fruit affected by LEDs lighting after sunset

188g 189~ 216~ 251~ 301~ 341~ 375¢ 300g

Year Treatment” below 215g 250g 300g 340g 375g over over
(%) (%)

2009 Control 0.8 4.6 133 28.7 255 14.2 129 52.6
RED 2h 0.0 0.3 75 27.3 22.0 222 20.8 64.9

RED 4h 0.0 0.0 5.4 18.7 26.5 17.9 315 76.0

FAR-RED 2h 1.0 32 8.9 28.8 25.1 13.0 2.0 58.1

FAR-RED 4h 12 0.6 82 242 21.8 22 21.8 65.8

2010 Control 53.7 252 15.0 5.1 0.9 0.0 0.0 0.9
RED 2h 39.4 27.5 21.2 114 0.0 0.4 0.0 0.4

RED 4h 35.0 24.1 27.1 11.8 2.0 0.0 0.0 2.0

FAR-RED 2h 74.2 22.6 32 0.0 0.0 0.0 0.0 0.0

FAR-RED 4h 75.6 19.4 3.8 0.6 0.6 0.0 0.0 0.6

“Control: No lighting, RED : 660nm LEDs lighting of 2h and 4h after sunset, FAR-RED: 730nm LEDs lighting of 2h and

4h after sunset.
Survey time: Sep. 9. 2009 and 2010
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Table 2. Fruit quality of ‘Hongro’ apple cultivar affected by LEDs lighting after sunset

Year Treatment” F((C\;/;/ L/D ratio Hunteras value - (kI;i/r;nI?Ie;; ) C?)O;;I:tes (s];)iiii) Acid (iz?tents
2009 Control 287a” 091a 39.1a 28.2a 12.3b 3.60b 14.7b 0.21a
RED 2h 302a 0.92a 41.3a  25.6ab 14.2a 3.78a 15.7a 0.24a
RED 4h 302a 0.93a 42.3a 25.7ab 14.4a 3.65b 14.9ab 0.24a
FAR-RED 2h 299a 0.93a 39.4a 27.0ab  13.0ab 3.56b 15.5ab 0.22a
FAR-RED 4h 305a 091a 41.4a 25.1b 14.7a 3.64b 15.4ab 0.23a
2010 Control 202a 0.86a 55.8a 114a 21.0a 3.7b 13.1a 0.21a
RED 2h 220a 0.86a 53.3a 11.9a 56.6a 3.7b 13.3a 0.22a
RED 4h 211a 0.85a 56.7a 9.3a 21.3a 3.7b 13.4a 0.22a
FAR-RED 2h  174b 0.86a 54.6a 12.1a 20.1a 4.0a 13.7a 0.22a
FAR-RED 4h  176b 0.84a 53.7a 14.1a 19.8a 3.9ab 13.2a 0.21a

“Control: No lighting, RED : 660nm LEDs lighting of 2h and 4h after sunset, FAR-RED: 730nm LEDs lighting 2h and

4h after sunset.
YDMRT at P = 0.05%,

‘Survey time: Sep. 9. 2009 and 2010
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