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Abstract. This study was conducted to find out the influence of red LED (Light Emitting Diode) lighting on the
photosynthesis, vegetative growth and fruit quality of ‘Fuji’/M.26 adult apple tree during night after sunset. The pho-
tosynthetic rate, stomatal conductance and transpiration rate at daytime of red LED treatments was not different to
those of the control. However, the stomatal conductance and transpiration rate at the nighttime of red LED treat-
ments were lower than those of the control, and the red LED lighting during night after sunset was not induce to pho-
tosynthesize at nighttime. In the leaf characteristics, the red LED lighting seemed to increase leaf area and C/N ratio,
but decrease SPAD value. The bourse shoot length of the red LED treatments was shorter than that of the control. In
the fruit quality, the red LED lighting seemed to increase ethylene production, respiration rate, soluble solid content
and fruit red color, and especially the fruit red color tend to increase as the red LED lighting time was longer. In con-
clusion, the red LED lighting during night after sunset of 'Fuji'’/M.26 apple tree promoted the fruit maturation.
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Table 2. Leaf SPAD value, average leaf area, C/N ratio of 'Fuji'/
M.26 apple tree under the different red LED lighting condition
at night in 2012.

Leaf SPAD  Avg. leaf area

Treatments value (cm?) C/N ratio
Red LED - 2 hr 55.5 ab” 389a 26.1a
Red LED - 4 hr 53.8b 434 a 26.6 a

Control 56.8 a 333D 232Db

“Means followed by the same letter are not significantly different
using Duncan’s multiple range test, P=0.05.

Table 1. Photosynthetic rate, stomatal conductance, and transpiration rate at day and night on 'Fuji'/M.26 apple tree under the different red

LED lighting condition at night in 2012.

Photosynthetic rate

Stomatal conductance Transpiration rate

Treatments (umol-m?-s™) (mol'm?s™) (mmol'm?-s™)
19 June” (night, from 19:00 to 22:00)
Red LED - 2 hr -0.74 a* 0.011b 0.13b
Red LED - 4 hr -0.57 a 0.009 b 0.12b
Control -0.81 a 0.013 a 0.17 a
16 July” (day, from 10:00 to 14:00)
Red LED - 2 hr 16.5 a* 0416 a 373 a
Red LED - 4 hr 16.4 a 0.447 a 381a
Control 16.8 a 0429 a 3.63a

% Average of air temperature was 25.7°C, light intensity located under 1m from red-LED source was 7.3umol-m™s”!, and CO, concentra-

tion was 410pmol-mol™!.

¥ Average of air temperature was 30.5°C, light intensity of field was 725umol-m™s™!, and CO, concentration was 393pumol-mol ™.
* Means followed by the same letter are not significantly different using Duncan's multiple range test, P=0.05.
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Fig. 1. Seasonal change of bourse shoot length of ‘Fuji’/M.26 apple tree under the different red LED lighting condition at night in 2012.

Vertical bars indicate standard errors.

Table 3. Fruit quality, ethylene production and respiration rates of 'Fuji' apple under the different red LED lighting condition at night in

2012.
Treatments Fruit weight 0SS_C Titratable acidity ~ Fruit red color  Ethylene pff)d}llction Respiration_lratﬁ
(g (°Brix) (%) (Hunter a value) (uL-kg"-h™) (CO, mLkg™*h™)
Red LED - 2 hr 344 a* 13.6a 037a 16.5b 2.12a 792a
Red LED - 4 hr 328 a 13.1 ab 0.34a 17.6 a 1.94 ab 6.71 a
Control 337 a 12.7b 036a 16.1b 033b 4.13b

* Means followed by the same letter are not significantly different using Duncan’s multiple range test, P=0.05.

A Ae A HA LED ATt 16.5-17.6 AEE F-
AT 1618 =2 Aol STt ol ARk
2 A2 LED A2l77F 1.94-2.12uLkgh! A==, F
Ag)Te] 0.33ulkgh! tiv] 6] A O =UTh 5%
&5 A LED A7) 6.71-7.92 CO, mL-kg'h!
AxZ, FX879] 4.13 CO, mLkgh! thH] 1.5-1.94}
A% o E=STH(Table 3).
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