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Abstract. This study was conducted to examine the effect of light intensity and photoperiod of white LEDs as the
artificia light source on the growth of leaf lettuce (Lactuca sativa L.) * Seonhong Jeokchukmyeon’ in a closed-type
plant production system. Seedlings, transplanted at a density of 20 cm % 20 cm in a completely randomized design,
were grown under white LEDs (FC Poibe Co. Ltd., Kored), at one of the 3 light intensities (100, 200, or 300 umol -

m2.s1), and each with one of 3 photoperiods [12/12, 18/6, or 24/0 (Light/Dark)]. Plants were cultured for 22 days
under the condition of 21 + 2°C, 60 = 10% RH, and 400 + 50 umol - mol~2 CO,. The greatest leaf length and width,
fresh and dry weights, and total anthocyanin content were obtained in the 24/0 photoperiod, regardiess of the light
intensity. Length of the longest root, fresh and dry weights, and number of leaves were greater in light intensity of
200 umol - m2- st than 100 or 300 umol - m=2- s, Chlorophyll value was the greatest in the photoperiod 12/12
than 18/6 or 24/0. The results obtained suggest that plant grew the best kept by light intensity at 200 or 300 umol -
m2 . s, and photoperiod of 12/12 or 18/6.

Additional key words: artificial light source, chlorophyll value, total anthocyanin content
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Fig. 1. Schematic diagram of a recirculating ebb and flow hydro-
ponic system in the closed-type plant production system. The
main features are A, control system; B, artificia light (white
LED) source; C, recirculating ebb and flow hydroponic system;
D, solution tank; E, pump; F, heating and cooling system; G
CO, supplier; and H, light intensity control. The environmental
conditions were PPFD; 100, 200, 300 umol - m™ - s%, air tem-
perature; 21 + 2°C, relative humidity; 60 + 10%, and CO,; 400+
50 umol - mol™.
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Fig. 2. Spectra distributions of white LED with different light
intensity used. The light intensity were 100, 200, or 300 umal -
m2.s? provided by the white LED (FC Poibe Co. Ltd.,
Korea).
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Table 1. Effect of light intensity and photoperiod under the white LED on growth and development of lettuce grown in a closed-type

plant production system.

Light intensity Photoperiod Plant height Length of the Fresh weight (g) Dry weight (g)
(umol -m2-s%) (A)  (Light/Dark) (B) (cm) longest root (cm) Shoot Root Shoot Root
12/12 14.1 b 281le 21e 17f 10f 0.09d
100 18/6 15.7 ab 32.6 cd 345d 30e l4e 0.13bd
24/0 16.2a 31.0de 37.0cd  33de 18cd  0.18b
12/12 132 cd 36.7b 345d 3.7d 16de  017hbc
200 18/6 130 cd 36.2 bc 417c 46¢ 19¢ 0.19ab
24/0 14.5bc 379ab 55.1a 6.8a 28a 0.25a
12/12 137¢ 411a 32.2d 36d 15e 0.11 cd
300 18/6 11.9d 35.5bc 413c 5.1hbc 20¢ 0.19b
24/0 138¢ 36.1bc 489b 56b 26b 0.18b
A * k% * %k * %% * k% * k% * %%
F_tegy B * NS * %% * k% * k% * %%
AxB NS *% NS 4k * NS

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
YNS* ** *** Nonsignificant or significant at P = 0.05, 0.01 and 0.001, respectively.

230

Protected Horticulture and Plant Factory, Vol. 22, No. 3, 2013



W8 AZAAIZEOI A LEDE ol8d Bl Bl me e A%

Table 2. Effect of light intensity and photoperiod under the white LED on leaf measurement of lettuce grown in a closed-type plant pro-

duction system.
Light intensity Photoperi od Leef No. of Chlorophyll
(umol - m2-s™1) (A) (Light/Dark) (B) Length (cm) Width (cm) leaves (SPAD)
12/12 13.7 bc? 112e 9.0ab 144 ab
100 18/6 14.7 ab 12.8d 9.0ab 118c
24/0 154a 139 bc 91a 11.7c
12/12 133c 131cd 9.0ab 148 ab
200 18/6 133c 13.3cd 93a 14.3ab
24/0 148a 149a 95a 1ic
12/12 133c 12.7d 87ab 156a
300 18/6 133c 13.3cd 8.7ab 14.1b
24/0 135c¢c 14.3 &b 82b 116¢c
A * k% *k %k ** **
F_t&y B * k% * k% NS * k%
AxB NS NS NS *

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.

INS* ** *** Nonsignificant or significant at P = 0.05, 0.01 and 0.001,
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Fig. 3. Effect of light intensity and photoperiod under the white
LED on growth and development of |ettuce grown in a closed-
type plant production system. The light intensity were 100, 200,
or 300 umol - m™ - s provided by the white LED (FC Poibe
Co. Ltd., Kored). The photoperiodes (Light/Dark) were 12/12,
18/6, or 24/0.
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Fig. 4. Effect of light intensity and photoperiod under the white

LED on total anthocyanin content of |ettuce grown in a closed-
type plant production system.
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