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Table 1. Effect of different night lighting sources on bud burst percentage, average flower bunch number,
longest shoot length and average shoot length of ‘Kyoho’ grapevine

Light source Bud burt Average of flower The longest shoot ~ Average shoot
percentage (%)  bunch/shoot (No.) length (cm) length (cm)
Control 46.2a 0.2b 24.5a 14.0a
Energy efficient bulb 48.0a 0.6a 23.4a 12.6a
Mercury lamp S51.1a 0.9a 29.6a 14.8a

' Mean separation within columns by LSD test at P<0.05.
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Table 2. Effect of different night lighting sources during blooming period on bearing shoot length, note
numbers and inflorescence length of ‘Kyoho’ grapevine for winter cropping

7 days after treatment ended

Light source

Bearing shoot length (cm) Node numbers Inflorescence length (cm)
Control 110.0 a' 18.5a 18.8a
Energy efficient bulb 1203 a 20.1a 18.6a
Mercury lamp 85.2b 16.0b 18.5a

"Mean separation within columns by LSD test at P<0.05.
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Table 3. Effect of different night lighting sources during blooming period on cluster weight, size, rachis
weight and diameter after harvest of ‘Kyoho’ grapevine for winter cropping

Light source Cluster weight (g) Cluster size (cm®) Rachis weight (g) Pedicel diameter (mm)
Control 389.6 a' 1912 a 50a 3.34b
Energy efficient bulb 408.0 a 2155a 56a 3.61 ab
Mercury lamp 3883 a 2133 a 55a 3.66 a

! Mean separation within columns by LSD test at P<0.05.



38 BrPIE S SIS —

2. FRL
iR AT SRR B R B AR B % (R DY) > (E75~94H1 2 [H] - &K — el i B B R

& R TR R BT 39 Ry 520 /e s » SRR EE R R K/ N T » 3 A és SREUR L& B
R FRIAAE > 701 58.6 g 532.5 mm® » BIHEAR Y - FlrE R AN RT.T gl
504.5 mm® » (i /KSRESRIEE 75 > F57.2 ght485.3 mm’ - HRUER > DHEREER
W - REE < Bl A ) A SR 2 ML B SRR i B A BRI -

Y ~ BEIFCHIA [E R AT R BB RO RS Bl ) & A R L2 5

Table 4. Effect of different night lighting sources application during blooming period on berry quality of

of ‘Kyoho’ grapevine for winter cropping

Berry No./Cluster Berry No./cluster

Light source Berry weight (g)  Berry size (mm?)

before thinning at harvest
Control 75.1b' 51.8a 7.7b 504.5b
Energy efficient bulb 90.8 a 52.7a 8.6a 5325a
Mercury lamp 94.5a 52.8 a 72¢ 4853 ¢

' Mean separation within columns by LSD test at P<0.05.
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Table 5. Effect of different night lighting sources application during blooming period on juice quality of
‘Kyoho’ grapevine for winter cropping

Light source Total soluble solid (°Brix) Acidity (%) Total soluble solid/acidity
Control 14.6a' 0.5a 292a
Energy efficient bulb 15.8 a 0.6a 26.3a
Mercury lamp 13.1b 0.6 a 21.8b

! Mean separation within columns by LSD test at P<0.05.
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Table 6. Effect of different night lighting sources application during blooming period on skin color of
‘Kyoho’ grapevine for winter cropping

Light source Sk.in color L . b Anthqcyanin ;
index concentration (mg-g )
Control 3.88b' 37.08 a 552a 4.24 ab 6359b
Energy efficient bulb 6.77 a 36.29 a 3.15b 2.83b 11673 a
Mercury lamp 4.23b 38.72 a 240b 541a 1213 ¢

! Mean separation within columns by LSD test at P<0.05.
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Table 7. Effect of different lighting period on shoot and inflorescence growth during blooming of
‘Kyoho’ grapevine for summer cropping

Inflorescence Inflorescence

Shoot length ~ Shoot length ~ Shoot growth Inflorescence
S length on the  length on the .
Treatments on the start of on the end of during lighting . ... growth during
lighting (cm)  lighting (cm) (cm) startof  —endof lighting = . (em)
shting gatng lighting (cm) (cm) i
CK 62.82 88.67 25.85 ¢! 15.72 20.80 5.08 ab
LED yellow 6 hrs 62.77 88.66 25.89 ¢ 17.29 21.41 4120
LED white 6 hrs 66.35 112.50 46.15a 16.25 20.64 439D
E fficient bul
nergy efficientbulb ) 5 94.96 34.73 bede 16.35 21.09 474 ab
yellow 6 hrs
E fficient bul
nergy efficientbulb /5 39 104.94 41.55 abe 16.94 21.96 5.02 ab
white 6 hrs
LED yellow 12hrs 59.47 87.83 28.37 de 15.80 19.93 4.13b
LED white 12 hrs 67.68 106.18 38.50 abed 16.10 20.38 428b
E fficient bul
nergy efficientbulb ¢ 5 90.23 31.28 cde 15.13 20.72 559a
yellow 12 hrs
E fficient bul
nergy efficientbulb o0 ) 111.59 42.65 ab 16.39 20.39 4.01b

white 12 hrs

Each treatment 30 shoots, 5 replications, each replication 6 shoots.
"Means separation within columns by LSD test at P<0.05.
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Table 8. Effect of different lighting period on fruit set during blooming of ‘Kyoho’ grapevine for summer

cropping
Treatments Calyptra (No.) Berries (No.) Fruit set (%)
CK 323.20b 36.80b 11.52b
LED yellow 6hrs 286.75 b’ 47.50ab 16.62 a
LED white 6hrs 344.00 ab 51.25ab 15.01 ab
Energy efficient bulb yellow 6hrs 409.75 a 54.50ab 13.08 ab
Energy efficient bulb white 6hrs 316.25b 51.00ab 16.47 a
LED yellow 12hrs 357.75 ab 49.25ab 14.04 ab
LED white 12hrs 335.40 ab 57.40a 17.10 a
Energy efficient bulb yellow 12hrs 286.00 b 46.25ab 15.70 ab
Energy efficient bulb white 12hrs 357.50 ab 56.50a 16.04 ab

"Means separation within columns by LSD test at P<0.05.
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Table 9. Effect of different lighting period on harvest quality during blooming of ‘Kyoho’ grapevine for
summer cropping

Cluster Berry No. of Avg. of . o Fruit set
Treatments . . TSS (°Brix) Acidity (%)
weight (g) weight (g)  seedless seeds (%)
CK 21099 ¢ 9.95 ab 0.00 a 1.19¢ 18.35abc  0.40 ab 11.52b
LED yellow 6 hrs 352.82 a' 10.09 ab 0.10a 1.33 ab 17.88 cd 0.38 be 16.62 a
LED white 6 hrs 273.39 be 9.90 ab 0.00 a 1.24bc 17.89 cd 0.39 ab 15.01 ab
Energy efficient bulb
303.26ab  10.30 ab 0.00 a 1.34ab 18.12bcd 042a 13.08 ab
yellow 6 hrs
Energy efficient bulb
X 260.67 be 9.68 b 0.10a 1.24bc 18.50 ab 0.38 be 16.47 a
white 6 hrs
LED yellow 12 hrs 339.86 a 10.01 ab 0.00 a 1.38a 18.11 bed  0.40 ab 14.04 ab
LED white 12 hrs 297.89ab  10.14 ab 0.00 a 1.22bc 18.08 bcd 0.36¢ 17.10 a
Energy efficient bulb
308.68ab  10.64a 020 a 1.28abc 17.73 d 0.41 ab 15.70 ab
yellow 12 hrs
Energy efficient bulb
290.12 ab 9.79b 0.10a 1.33abc 1877 a 0.41a 16.04 ab

white 12 hrs

"Means separation within columns by LSD test at P<0.05.
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Fig. 1.The spectrum of different light sources.
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Effect of Different Lighting Sources on
Shoot Growth, Fruit Set and Quality of
‘Kyoho’ Grape (I)"

Wen-Pin Yeh, Chin-Sheng Chang, Huie-Ling Liu and Lin-Ren Chang*

ABSTRACT

Two crops per year is the major model of grape production in Taiwan. The summer
grape fruit production in June and July are often affected by low temperature and short
day condition during early shoot growth period or blooming stage in January and February,
which inhibit shoot growth and decrease subsequent fruit set. The effects of different
lighting sources on shoot growth and fruit set were studied in 2008 and 2012. Results from
Zhushan area in 2008 showed that different lighting sources did not increase bud bursting
percentage, average of flower bunch number or shoot length of summer ‘Kyoho’ grape.
Night lighting with energy efficient bulb increased shoot node numbers significantly, and
treatment with mercury lamp and energy efficient bulb increased spike length by 8.7 and
7.8 cm, respectively. However, there was no significant effect on fruit quality of winter
‘Kyoho’ grape. Results from TDARES in 2012 showed that treatment with LEDs bulb
increased shoot length from 2.5 to 20.3 c¢m, energy efficient bulb from 5.4 to 16.8 cm
compared to control during blooming period. The result also showed that LED and energy
efficient white bulbs could significantly increase shoot length than yellow bulbs but no
effect on spikes elongation. All lighting treatments increased fruit set, especially treated
with LEDs white bulb for 12 hours. Moreover, lighting treatments increased cluster weight
by 23.5%-67.2% compared to control. There was no significant difference in berry quality

such as total soluble solids and titrate acidity among different lighting sources.

Key words: Light emitting diodes (LEDs), energy efficient bulb, blooming, low
temperature.
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