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Abstract. Due to the climate change such as high temperature in summer and low sunlight in winter, vegetable seedling
growers have been facing difficulties to produce uniform seedlings in all four seasons. A plant factory with an artificial
lighting (PFAL) would be considered as an effective alternative tool in that it can control environment conditions and
produce uniform seedlings without outside weather conditions. Therefore, this study investigated changes of
environment parameters, such as light uniformity, temperature and the relative humidity and uniformity of seedlings
cultivated in a PFAL to evaluate plant factory transplant production system with an artificial lighting. Cucumber
seedlings were grown in a PFAL at the light intensity 250 pmol-m™s”, the photoperiod 16/8h, the temperature 25/2
0°C and the relative humidity 70/85%. In the light intensity uniformity, as closer to the light source from 255 to
105mm, the amount of light increased by 11 and 23%, respectively, but the standard deviation increased by 1.8 times.
For the temperature and the relative humidity by four different height positions (615, 980, 1,345, 1,710 mm distance
from the floor), temperature did not show much difference at each location, 24.7/19.5, 24.6/19.5, 24.7/19.4 and
24.7/19.6°C, respectively. Also, the relative did not differ by locations (71/84%). Additionally, cucumber seedling
characteristics of plant height, leaf area, fresh weight and dry weight of cucumber seedlings 8 days after sowing
showed highly uniform quality, 4.1 £0.1 cm, 24.1+3.7 em’,0.7+0.13 gand 0.05+ 0.008 g, respectively. Considering
the results of environment parameter profiling and cucumber seedling uniformity, vegetable seedling production in a
PFAL can be a promise tool in the era of climate change.
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Fig. 1. The plant factory transplant production system with an artificial lightings (LEDs). A; Lay of a plant factory transplant production system, B;
Seedling production module, C; Styrofoam bed of seedling production, D; Environment control program.
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Fig. 2. Profiling of environment parameters and cucumber seedlings
cultivated in a plant factory transplant production system with an
artificial lighting.
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Table 1. The characteristics of LEDs light quality by light intensity (umol'm™s™).

Light sources uv PPFD Blue Green Red Far-red RIFr Total
(380-400 nm) (400-700 nm) (400-500 nm) (400-600 nm) (620-700 nm) (700-750 nm) (380-780 nm)

LEDs” 0.2 195.5 272 82.1 22.7 3.6 222.8

Sun light” 11.8 597.8 160.9 216.5 179.8 111.0 1.6 779.0

“LEDs light intensity set at 250 pmol'm™s” PPFD.

*The spectrum of sun light was measured under a Venlo type greenhouse at noon in spring time.
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Fig. 3. Comparison of LEDs light and sun light spectrums. The
spectrum of sun light was measured under a Venlo type greenhouse
at noon in spring time.
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Table 2. Growth of cucumber seedlings at the 8 days after sowing (n=20).
.. Number of leaves Plant height Leaf area Fresh weight Dry weight
Statistical value (/plant) (co/plant) (con/plant) (g/plant) (g/plant)
Mean + SD” 2.7 £ 049 3.7 + 038 249 + 297 0.7 £ 0.11 0.1 £ 0.01
CV? (%) 10 18 12 16 25

“SD: standard deviation.
YCV: coefficient of variation.
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