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Table 1. Effects of different light sources with night 6 hr-lighting treatments during blooming on shoot
growth, node number and inflorescence growth of ‘Kyoho’ grape under PE-house

Treatments' Shoot growth (cm)* Number of nodes Inflorescence growth (cm)
Control - Nonlighting 25.9¢° 4.5b 1.7ab
LED - Yellow bulb 33.4b 5.9a 1.9ab
LED - Wite bulb 35.7ab 5.8a 1.3b
EEB - Yellow bulb 31.7b 5.5a 1.4ab
EEB - White bulb 38.5a 6.1a 2.2a

' LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
2 The different of shoot length before and after lighting.
3 Means separation within columns by LSD at P<0.05.
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Table 2. Effects of different lighting sources with 6-hr night lighting treatemts during blooming on berry
quality and fruit set of ‘Kyoho’ grape under PE-house

Treatments! Cluster wt. Berries/cluster Berry wt. Seedless TSS Acidity  Fruit set
reatments

(2 (No.) (2 (%)  CBrix) (%) (o)
Control - Nonlighting ~ 286.9b” 36.3b 79b  14.7a 20.4a 0.4a 9.9a
LED - Yellow bulb 355.6ab 37.1b 9.6a 3.6b 19.5a 0.4a 12.2a
LED - Wite bulb 430.8ab 43.5ab 9.9a 5.4b 19.1a 0.4a 13.8a
EEB - Yellow bulb 467.2a 47.8a 9.8a 8.1ab 20.8a 0.4a 12.6a
EEB - White bulb 492 2a 46.4a 10.6a 8.1ab 18.8a 0.4a 13.3a

" LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
? Means separation within columns by LSD at P<0.05.
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Table 3. Effects of different lighting sources with 12-hr night lighting treatemts during blooming on shoot
growth, node number and inflorescence growth of ‘Kyoho’ grape under PE-house

Treatments' Shoot growth (cm) Number of nodes  Inflorescence growth (cm)
Control - Nonlighting 29.0¢’ 5.7b 3.2a
LED - Yellow bulb 38.4ab 7.6a 3.5a
LED - Wite bulb 36.2b 7.3a 3.2a
EEB - Yellow bulb 37.2ab 7.2a 2.7a
EEB - White bulb 40.1a 7.7a 2.5a

" LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
? The different of shoot length before and after lighting.
3 Means separation within columns by LSD at P<0.05.
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Table 4. Effects of different lighting sources with 12-hr night lighting treatemts during blooming on berry
quality and fruit set of ‘Kyoho’ grape under PE-house

Treatments' Cluster wt. Berries/cluster Berry wt. Seedless ~ TSS Acidity  Fruit set
reatments

(2 (No.) (2 (%)  (Brix) (%) (%)
Control - Nonlighting 343.0b 33.3b 10.3b 0.9a 17.7a 0.4a 12.4b
LED - Yellow bulb 404.8ab 34.9b 11.6a 0.4a 17.6a 0.4a 20.7a
LED - Wite bulb 406.8ab 36.0ab 11.3a 0.6a 17.4a 0.5a 17.4ab
EEB - Yellow bulb 434.7a 42.2a 10.3b 0.5a 17.1a 0.5a 20.3ab
EEB - White bulb 361.9b 33.2b 10.9ab 0.6a 17.1a 0.5a 19.0ab

" LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
? Means separation within columns by LSD at P<0.05.
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Table 5. Effects of different bulb distance treatments with 6-hr night successive lighting treatemts during
blooming on shoot growth, node number and inflorescence growth of ‘Kyoho’ grape under

PE-house
Distance Treatments' Shoot growth” (cm) Number of nodes  Inflorescence growth (cm)
Control- Nonlighting 43.6¢° 5.6¢ 6.5b
LED - 3 mx3 m 73.7a 8.8a 8.7a
LED - 3 mx6 m 71.2ab 8.8a 7.8ab
EEB - 3 mx3 m 62.3b 7.5b 7.9ab
EEB - 3 mx6 m 68.8ab 8.5a 8.6a

" LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
? The different of shoot length before and after lighting.
3 Means separation within columns by LSD at P<0.05.
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Table 6. Effects of different bulb distance treatments with 6-hr night successive lighting treatemts during
blooming on berry quality and fruit set of ‘Kyoho’ grape under PE-house

Dist Treatments' Cluster wt. Berries/cluster Berry wt. Seedless TSS Acidity  Fruit set
istance Treatments

(2 (No.) (2 (%) (Brix) (%) (%)
Control- Nonlighting ~ 247.3b* 29.8ab 8.3¢c 10.4a 18.7a 0.7a 10.6b
LED -3 mx3 m 339.1a 34.6a 9.8ab  5.76ab  18.2a 0.7a 12.4ab
LED - 3 mx6 m 289.4ab 27.3b 10.6a 1.97ab  18.7a 0.7a 12.3ab
EEB -3 mx3 m 304.9ab 33.5a 9.1bc  0.32b 18.4a 0.6a 13.6a
EEB - 3 mx6 m 346.4a 34.3a 10.1ab ~ 0.35b 18.5a 0.7a 13.1a

" LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
? Means separation within columns by LSD at P<0.05.
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Table7. Effects of successive and intermittent lighting treatments during blooming on shoot growth, node
number and inflorescence growth of ‘Kyoho’ grapevine under PE-house

Treatments' Shoot growth’ (cm)  Number of nodes Inflorescence growth (cm)
Control - Nonlighting 47.9b° 6.4b 7.9b
Successive - LED bulb 61.4a 8.9ab 8.5ab
Successive - EEB bulb 63.8a 9.5a 8.3ab
intermittent lighting - LED bulb 63.7a 9.8a 8.8ab
intermittent lighting - EEB bulb 57.6ab 8.8ab 9.0a

' LED: lighting with light emitting diode blubs; EEB: lighting with energy efficient bulbs.
2 The different of shoot length before and after lighting.
3 Means separation within columns by LSD at P<0.05.
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Table 8. Effect of successive and intermittent lighting treatments during blooming on berry quality and
fruit set of ‘Kyoho’ grapevine under PE-house

Treatments' Cluster Berries/cluster Berries Seedless TSS Acidity Fruit set
wt. () (No) wt.(g) (%) (Brix) (%) (%)
Control - nonlighting 414.1¢* 40.6b 10.2a 3.7 18.3ab 0.6a 13.6b
Successive - LED bulb 428.6bc 42.6b 10.1ab  0.2b 18.6a  0.6a 14.6b
Successive - EEB bulb 539.4a 58.0a 9.3b 1.2ab 17.9ab 0.6a 17.1ab
Intermittent lighting - LED bulb ~ 543.4a 57.1a 9.5ab 1.2ab 17.9ab 0.6a 21.6a
Intermittent lighting - EEB bulb ~ 467.1b 51.9a 9.0b 1.2ab 17.7b  0.6a 22.5a

" LED : lighting with light emitting diode blubs; EEB : lighting with energy efficient bulbs.
2 Means separation within columns by LSD at P<0.05.
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Effects of LED Night-Lighting on the Shoot
Growth and Berry Quality of PE-house Grown
‘Kyoho’ Grape *

Wen-Pin Yeh, Lin-Ren Chang and Huie-Ling Liu >

ABSTRACT

To supply night lighting during March to May as to produce ‘Kyoho’ grape in
PE-House is a unique off-season production technique in Taiwan recently. It makes all
year-round harvest of fresh grape become possible in Taiwan. However, the shoot growth
and fruit set are often influenced by the low temperature and short daylength during early
growing stage. Therefore,The effect of light emitting diode (LED) treatments during early
growing stage or blooming stage on shoot growth and fruit set was investigated to solve
the problems. The results showed that successive LED treatment for 6 or 12 hours could
effectively promote shoot growth by 7 cm as compared with the non-lighting control.
Treatment with yellow LED bulbs for 12 hours increased fruit set significantly. The
increase in shoot length and fruit set was similar among different LED bulb treatments.
Treatments with white LED bulb lighting at distance of 3 mx3 m or 3 mx6 m significantly
increased shoot length by 30.1 cm and 27.6 cm, respectively. In addition, 2-3 nodes were
increased, but there was no significant difference in fruit set. The treatments of successive
or intermittent lighting with white LED increased shoot length by 13.5 cm and 15.5 cm
respectively compared with control one. The intermittent lighting could be significantly
increase fruit set than the control by 8%. Furthermore, there was no significant difference
in fruit quality among treatments. The results indicated that the efforts of LED lighting
was similar to that of the energy efficient bulbs, indicating that the application of LED

lighting on PE-house grape production has great potential in the furture.
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