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Study on the Plant Growth Variation According to Change of
Luminous Flux LED Light in Plant Factory
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Abstract The purpose of this study is to change plant growth according to the light quantity of LED light
source and to standardize plant factories technology according to the optimal LED light range. Growth
was relatively stable at the 1,400 Ix and 1,600 Ix intensities, and growth continued with increasing light
intensity, but growth slowed down with growth without leaves (Ed- I don't understand). The growth
characteristics at 400 Ix to 800 Ix were sustained to some extent during the experimental period, but
the growth of the larvae was maintained until the 7th day and the growth of leaves was not developed.
From 1,000 Ix to 1,400 lx, brightness, leaf growth and daily growth increased, and the growth cycle
exhibited a repeating cycle of growth and slowdown. In addition, 1,600 Ix and 1,800 Ix showed similar
growth to that at 1,400 lx, but leaf growth was high. However, at 1,800 Ix, the growth was slightly higher
than at 1,400lx and it slowed down over time. In addition, the stronger the light, the higher the
temperature around the plant and the greater the dryness of the leaves due to the heat emitted from
the light source.
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Table 1. Test Model Specifications or Configuration

Classification Specification
Temperature 25 [C]

Humidity 60 [%]

Air Flow 0.5 [m/s]

Light System LED : RED 55, Blue 16
Light Power 0~1800[lux]

Brightness (PPE) 0~156[umol/s]
Hygrometer BSP-2

Test Plant Pak-Choi

Size(em) 21x21x28

Ventilation Fan
+

000
* &
L S Y

._

. : ] Ventilation Fan

hd

\ . f » Test Plant

........

» Hygrometer(BSP-2)

Fig. 1. Plant Factory Test Model
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Change in Plant Growth with Variation of
LED Light Intensity
v
Test Model Make and Set up

LED Light Density Setting and Photon Flux Density
Setup
Set Number of LED According to the Ratio of LED Color
Model Size Setting or Configuration

Model
Size : 210x210%x280 mm
LED Setting : Red:40, Blue20

Test
Sample Use 5 c-tall Number of 17 Certain Kind
‘bok-choi’
Scale of Intensity of illumination : 400Ix~1800lx
200Ix in Clements, 8 Experiments Wave Performed Ever
2 Week
[

Identify Light Intensity Area Required for Growing the Plant
Factory

Fig. 2. Research Method and Test Flow
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Fig. 3. Average Growth Change of Plants at 400 Ix
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Fig. 4. Average Growth Change of Plants at 600 Ix
® Growth of plant, ® : Length Difference
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Table 2. Growth Rate of Plant by Date on 14 Day
lighting | Growth Day
Intensity Rate

(Ix) (mm) 1 2 3 4 5 6 7 8 9 10 11 12 13 14
@ 4.87 | 1095 | 12.93 | 13.89 | 15.69 | 17.98 | 20.87 | 21.59 | 23.15 | 24.73 | 24.96 | 25.21 | 26.69 | 28.09

400 1.92 3.06 3.35 3.57 4.19 5.10 5.32 6.11 6.37 6.78 7.15 7.33 7.88 8.56
© 0.5 0.67 0.70 1.10 2.02 2.05 2.07 3.15 3.17 3.25 3.91 4.57 5.04 5.35

® 2.37 6.44 8.74 | 10.98 | 13.11 | 15.59 | 23.12 | 25.21 | 27.16 | 28.22 | 31.17 | 31.41 | 32.34 | 35.66

600 2.36 3.52 4.81 5.81 6.35 7.87 8.41 9.02 9.24 | 10.01 | 10.63 | 10.96 | 11.96 | 12.24
© 0.0 0.1 0.1 0.2 | 058 | 1.63 | 331 | 337 | 408 | 459 | 464 | 466 | 471 | 5.07

@ 2.36 4.26 5.05 6.11 8.55 | 10.77 | 13.35 | 18.88 | 21.45 | 24.33 | 27.99 | 33.23 | 35.44 | 40.79

800 1.52 2.62 3.69 4.42 9.57 | 12.45 | 14.01 | 15.21 | 15.88 | 17.02 | 18.86 | 21.43 | 22.39 | 23.35
© 1.07 1.07 1.07 1.34 3.06 411 6.25 6.56 7.06 7.54 8.26 8.27 | 10.11 | 10.56

® 7.02 8.30 | 10.04 | 11.54 | 1554 | 1632 | 17.94 | 21.75 | 24.92 | 31.30 | 35.23 | 41.04 | 42.68 | 44.26

1000 5.04 7.25 8.99 | 12.89 | 13.91 | 15.08 | 16.47 | 19.02 | 21.52 | 25.37 | 26.69 | 28.14 | 28.76 | 30.69
© 1.07 2.50 2.90 3.57 433 6.50 7.75 8.07 8.79 9.31 | 10.82 | 12.10 | 13.02 | 13.02

@ 5.29 7.89 | 10.28 | 11.77 | 15.73 | 16.46 | 18.32 | 21.66 | 26.05 | 32.96 | 36.09 | 40.86 | 47.83 | 51.46

1200 ® 2.51 4.52 6.72 7.80 | 10.62 | 12.44 | 15.51 | 18.21 | 22.57 | 28.21 | 37.55 | 45.01 | 47.79 | 49.99
© 1.06 2.81 2.81 4.32 5.49 5.89 7.32 9.33 9.33 | 10.07 | 10.78 | 13.74 | 15.58 | 10.02

® 6.85 | 10.89 | 11.40 | 14.07 | 17.41 | 19.31 | 23.87 | 27.90 | 33.65 | 37.30 | 41.63 | 48.79 | 55.22 | 59.12

1400 2.51 4.00 4.95 7.01 7.48 | 10.68 | 15.54 | 22.52 | 2437 | 31.98 | 38.19 | 43.32 | 49.23 | 52.12
© 2.61 3.31 3.64 6.41 8.79 | 10.41 | 10.74 | 13.95 | 15.21 | 17.04 | 21.28 | 26.28 | 28.35 | 31.80

® 3.07 6.08 | 11.34 | 13.68 | 18.91 | 23.31 | 28.25 | 29.72 | 32.19 | 39.10 | 41.03 | 45.60 | 53.24 | 58.82

1600 ® 3.07 4.67 8.36 9.73 | 13.15 | 15.34 | 21.06 | 24.57 | 28.66 | 30.46 | 35.50 | 40.38 | 46.67 | 52.11
© 1.04 1.52 3.17 5.60 7.98 | 10.35 | 11.00 | 12.77 | 13.74 | 17.33 | 17.40 | 18.48 | 19.51 | 21.19

® 8.06 | 11.60 | 15.91 | 20.26 | 22.99 | 28.22 | 29.17 | 33.17 | 38.48 | 42.86 | 48.59 | 56.93 | 66.80 | 66.03

1800 2.73 4.46 6.28 8.11 | 11.33 | 17.65 | 24.79 | 29.61 | 35.70 | 39.17 | 44.41 | 49.70 | 55.32 | 58.69
© 3.12 6.06 7.26 9.43 | 10.67 | 11.53 | 12.60 | 15.43 | 18.21 | 19.25 | 21.28 | 23.31 | 26.15 | 26.74

@ Growth of plant, ® : Length of Leaf, © : Width of Leaf
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