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Abstract plant factory system of a horizontal type with LED artificial

lights for 90 days. Yamazaki solution for hydroponic
BACKGROUND: Plant factory system of an artificial light culture of the seedlings was regularly irrigated by the deep
type using Light-Emitting Diodes (LEDs), fluorescent flow technique (DFT) system on the culture gutters.
light, or metal halide lamp instead of sun light is an Electrical Conductivity (EC) and pH of the solution was

ultimated method for plant production without any recorded at 1.4 ds/m and 5.8 in average, respectively during
pesticides regardless of seasonal changes. The plant factory the experimental period. Number of unfolded leaves, leaf
is also completely isolated from outside environmental length, shoot fresh and dry weight of the seedlings were
conditions such as a light, temperature, or humidity three times measured in every 30 days after beginning of the
compared to conventional greenhouse. Light-environment experiment. Blue LEDs, red LEDs, and fluorescent lights
control such as a quality or quantity in the plant factory inside the plant factory were used as light sources.
system is essential for improving the growth and Conventional fluorescent lamps were considered as a
development of plant species. However, there was little control. In all the treatment, light intensity was maintained
report that the effects of various light qualities provided by at 100 umol/m?/s on the culture bed. Fresh weight of the
LEDs on Ledebouriella seseloides growth under the plant seedlings was 3.7 times greater in the treatment with the
factory system. mixture radiation of fluorescent light and blue+red LEDs

METHODS AND RESULTS: Ledebouriella seseloides (1:3 in energy ratio; Treatment FLBR13) than in fluorescent
seedlings transplanted at urethane sponge were grown in the light treatment (Treatment FL). In FLBR13 treatment, dry
weight per seedling was two times greater than in FL or
BR11 treatment of bluetred LEDs (1:3 in energy ratio;
*W A1 A Z{Corresponding author) Treatment BR11) during the culture period. Increasing in

Phone: +82-31-294-0855; Fax: +82-31-290-1860; number of unfolded leaves was also significantly affected
E-mail: wooncho@korea.kr
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by the FLBR13 treatment comparing with BR11 treatment.
CONCLUSION(S): Hydroponic culture of Ledebouriella
seseloides seedlings was successfully achieved in the plant
factory system with mixture lights of blue, red LEDs and
fluorescent lights. Shoot growth of the seedlings was
significantly promoted by the FLBR13 with the mixture
radiation of fluorescent light, blue, and red LEDs under 1:3
mixture ratio of blue and red LEDs during the experimental
period compared to conventional light conditions.

Key Words: Closed-type plant factory, Horizontal-type
plant factory, Hydroponic culture, Light-Emitting Diodes,
Pesticide free
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8 LED £3% 24 59 32 Aot WEEe Age
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seseloides (Hoffm.) Wolff) AAHZ 3T W¥ibE 4
AEE= 35 Edlololx] AWl Fof Beoflx] dAFES Al
Askal Rk 2FA o A2 AR717E el SAA
Hj&- ¥ Yamazaki B N(N: 6.5, P: 1.5, K: 4.0, Ca: 2.0
4 Mg: 1.0 me/L& AHE8te] 734l stgiom, mjeka el
4 EC ¥ pH 77} 1.4 ds/m | 5.80]9{tk vlef9) EC
4 pHE A4 A2 FUst o AH7)4ow 1A
siom A7 Fb wjekele wAlsHA] ekgitt. A

3
< FENEY FH eIy 89 Aes el A4

H A% 9091t A5G tHFig. 1).

Fig. 1. Outside and inside view of vertical type plant
factory system.
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BR13

FLBR11

BR11

Fig. 2. Growth of Ledebouriella seseloides under the plant factory system with different
light qualities. FL, control; FLBR13, fluorescent lamp + LED (1:3 in energy ratio of blue
pus red LED); FLBR11, fluorescent lamp + LED (1:1 in energy ratio of blue pus red LED);
BR13, blue + red LED (1:3 in energy ratio); BR11, blue + red LED (1:1 in energy ratio).
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Fig. 3. Fresh (left) and dry (right) weight per plant of Ledebouriella seseloides grown under the plant factory system
with different light qualities for 30 days. Different letter indicates the significantly difference at the 5% level by Duncan’s
multiple range test. FL, control; FLBR13, fluorescent lamp + LED (1:3 in energy ratio of blue pus red LED); FLBR11,
fluorescent lamp + LED (1:1 in energy ratio of blue pus red LED); BR13, blue + red LED (1:3 in energy ratio); BR11,
blue + red LED (1:1 in energy ratio). Vertical bars represent standard error (n=60).
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Fig. 4. Number of unfolded leaves per plant of
Ledebouriella seseloides grown under the plant factory
system with different light qualities for 30 days. FL,
control; FLBR13, fluorescent lamp + LED (1:3 in energy
ratio of blue pus red LED); FLBR11, fluorescent lamp +
LED (1:1 in energy ratio of blue pus red LED); BR13, blue
+ red LED (1:3 in energy ratio); BR11, blue + red LED (1:1
in energy ratio). Different letter indicates the significantly
difference at the 5% level by Duncan’s multiple range
test. Vertical bars represent standard error (n=60).
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seseloides grown under the plant factory system with different

Treatments Izcelif/i)egi?; ]{Ce;f/ ;;crlltt};
FL 6.4d* 8.7
FLBR13 11.32 14,1
FLBR11 10.82b 14.90
BR13 10.1% 13.9%
BR11 9.1¢ 12.9°

“Different letter indicates significantly different at the 5% level by Duncan’s multiple range test. FL, control; FLBR13,
fluorescent lamp + LED (1:3 in energy ratio of blue pus red LED); FLBR11, fluorescent lamp + LED (1:1 in energy ratio
of blue pus red LED); BR13, blue + red LED (1:3 in energy ratio); BR11, blue + red LED (1:1 in energy ratio).
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