Journal of Bio-Environment Control, Vol. 30, No. 2:126-132, April (2021)

DOI https://doi.org/10.12791/KSBEC.2021.30.2.126

pISSN 1229-4675
elSSN 2765-3641

— o — — — —
olZ& 0|2 AE3XEd FRA|AHIO| 24 T20OY I 20| ME It
OLMI' - O] ZI° - ASHM? - ob4edt? . ZIMEY® - ZI M A
=Y lExhwﬂ A3k %oﬂ*oa;w %%EH?—‘%P oot ofakstat sy,

=]

o oot aa

Profiles of Environmental Parameters in a Plant Factory with Artificial
Lighting and Evaluation on Growth of Cucumber Seedlings

Sewoong An', Hye Jin Lee’, Ha Seon Sim’,

Su Ran Ahn’, Sung Tae Kim’, and Sung Kyeom Kim"**

'Research Scientist, Vegetable Research Division, National Institute of Horticultural and Herbal Science, 100,
Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, Jeollabuk-do 55365, Korea
*Graduate Student, Department of Horticultural Science, Graduate School of Kyungpook National University, Daegu 41566, Korea
3President, GAOOZ, Gosaek-dong 936, Gwonseon-gu, Suwon-si, Gyeonggi-do 16643, Korea
*Professor, Department of Horticultural Science, College of Agricultural & Life Science, Kyungpook National University,
Daegu 41566, Korea

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.

Additional key words : PPFD, scion, sturdy transplants, plug tray
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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 68.6 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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Fig. 4. Profiles of light intensity (250 umol-m'2~ s according to distance from light source at the transplant modules. A; 255 mm, B; 205 mm, C; 105

mm, D; Reflected light.

MEStAX XSS K|, M30H H25 2021

129



UAlE - olFH - AdshA -
2 91.6pmol-m™-s" PPFD YL}, H| = 3t La2ko A48 3k
Ho} 23%57slglou, #3 HApT a2 sE A2t
™ 34255 9 205mm) oA 245 ghEch 1.8 2715kt
18)31 o] Al 0F32% 0 & 27159t o= LEDs= &l
9] A =140 7Fahar wsg ZH=(120°) 7} F7] wjZof(Mitchell
5 2015) Fdo) uj oA =21 A 0 & LEDs7} H]o] 9=
SOl A AR o7 ko] ufg- ok A 11 zfo]7} 212
pmol'm™ s & ¢k 3.3u)9] xjo|7} Yt 8|1 Yoz

30 1

A
25
L]
e B
g
=
o
@
g 20
]
=4
—i— High
—&— Middle
15 —4— Low
/( —e— Bottom
a ————T——T T —
15:00:00 15:00:00 23:00:00 03:00:00 O7:00:00  11:00:00 15:00:00
Time (hh:mm:ss)
100
B
£
=
o
= 80 4
=
=
=
2
o
4}
[/
—m— High
—a— Middle
B0 —i— Low
—&— Bottom

.............................

15:00:00  19:00:00  2500:00  03:00:00  O7:00:00  41:00:00  15:00:00

Time (hh:mm:ss)

Fig. 5. Changes in air temperature (A) and relative humidity (B) as a
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Table 2. Growth of cucumber seedlings at the 8 days after sowing (n=20).
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