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The industrial model of fully-controlled plant factory for lettuce

R&D Center for the Plant Factory

Osaka Prefecture University
Ministry of Agriculture, Forestry and Fisheries, JP
Ministry of Economy, Trade and Industry, JP
(2011)

Controlled parameters:
Light, Temperature, R.H., Nutrients(pH, EC), CO,
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under LD cycles (16 h: 8 h)

Fukuda Lab.



Autonomous oscillation (T ~ 25 h)

Mimosa pudica,
Under continuous dark




Materials and Methods

Cultivation system:

Hydroponic cultivation system with the artificial lights (FL, LEDs) in the R&D building (C20)

Cultivation conditions:
. Raising seedling: 5 days
Cultivation: 15 or 30 days
Temp.: 22°C
R.H.: 50%
CO,: 1000 ppm
Nutrient: Otsuka A solution (Otsuka
Chemical Co. Ltd., Osaka, Japan)
(EC:2.0mS/cm, pH:6.0)
Pump: 10~15L/min

Light conditions:

Plant materials:
1. Cos lettuce
2. Greenwave lettuce

(Lactuca sativa L. cv. Cos and
Greenwave; the fixed lines of

Red LED (660 nm) Red LED (660 nm) Florescence light lettuce cultivars from TAKII &
~200 pmol m2s-1 Blue LED (450 nm) ~400 pmol m2 s Co., Ltd., Kyoto, Japan)
Red :Blue = 8:2

Totally ~230 pmol m2 s



Fresh weigh (g)

Fresh weigh (g)

Results: CR in lettuces

Red LED

Red LED

Greenwave (15 days)

Red & Blue LEDs

Cos (15 days)

Red & Blue LEDs

N = 15~60(LED)
N =33 ~ 168 (FL)

FL

WHY

FL
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HiSeq

Agilent Bioanalyzer 2100
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2 h-sampling for the transcriptome

Ehime Univ.
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