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Abstract

The purpose of this research is to find out the effect of different wavelengths on the growth of
the Cuban jute (Sida rhombifolia L.). In this experiment, plants were grown in five chambers
block for avoiding the role of sunlight during the growing period. To find out the effects
of wavelengths on plants, we classified the light sources into 5 groups e.g., COB LED, full-
spectrum LED, W2+R1, R2+B1, and R4+B1. The length and thickness of stem, number of
leaves, and leaf area of plants were calculated using the equation of ellipse in order to
observe the role of wavelength on growth. The wavelengths in this study were measured
using a spectrometer and the range was found from 450 nm to 660 nm. The illuminance
values were also measured using a light quantity meter to observe the effects on plant
growth as well. The study found that the illuminance values were maximum for COB LED light
source followed by Full-spectrum LED > W2+R1 > R2+B1 > R4+B1 appear. It was also examined
that the COB LED light source was the best for plant growth compared to Full-spectrum LED,
W2+R1, R2+B1, R4+B1 light sources. According to the current study, it can be concluded that
the COB LED light source with a full-spectrum LED is suitable for growing Cuban jute plants.
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Introduction
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Materials and Methods

Materials
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Fig. 1. The seeds of Sida rhombifolia L were secured in Jeju Island.(a) Location, (b) The seeds of Sida
rhombifolia L.

Fig. 3. Automatic watering device (a) control machine, (b) water sprinkler.

Methods

FHE O EAS 37| Hof Ye] ool th2 AE AfHlE LED (Grinmax, PCB type LED, Korea)E Fig. 42 Zro] A
23ch 2122 57| 2 E53lom <At 2 COB LED, Full Spectrum LED (Grinmax, PCB type LED 50cm, Korea), W2+R1
LED (Grinmax, PCB type LED 50cm, Korea), R2+B1 LED (Grinmax, PCB type LED 50cm, Korea), R4+B1 LED (Grinmax, PCB
type LED 50cm, Korea)= A x5to] AlF 4745 v]al & AFFc Addofl AR8-H COB LEDL] £H[ 22 70 WolH, Tt
2 LEDQ] 4H]H32 36 W2 COB LEDS] 48| o] 28} 7}7}ko] Z}o] 7} BhAYStet, A1 &-9] 3450l o] &&= uhiH <]
400 nm ~ 700 nm= 7FA 3341 2] Q1 380 nm ~ 760 nm&} FrAFSH 5 9 E Ho| 1t 9131, o] o QoA 2 Rl
ol FF e/ RES-2 5o, A2 Eofol| A = 343/ -3-a ¥ AK(Photosynthetically active radiation; PAR)O] 2} SHc},
Folle A2 G247t Tofshet] HEAollE HEAaft H24b7F 91OH, 660 nm F23} 450 nm oA S5

} o) 2ol FeHol £:87 0 2 ALEE] T YITHImetal, 2013).
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Fig. 4. LED light for each case (a) COB LED, (b) Full Spectrum LED, (c) LED W2+R1 (d) LED R2+B1, (e) LED
R4+B1.

Fig. 5. Measuring the illuminance.
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Results and Discussion
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Table 1. The amount of the light according to the light source .

Location Light Source (umol/m*s)
COB LED Full-spectrum LED W2+R1 LED R2+B1 R4+B1
1 260.3 84.46 52.90 36.27 9.32
2 342.3 100.73 62.90 41.65 9.25
3 332.1 96.66 55.22 35.80 9.65
4 319.8 93.27 59.67 39.45 9.01

Fig. 6 A 3ol ARSE Fo] AlE2] FgH/dol| ol &&= ubd H 9] Uioll Q=] mhelolaiat 2357 7|RPS900, ILT Inc.,
USA)E ©o]-&slo] Fo] g S4sI3l o, 574 AE 22 = E3ch Dol A x5 T mm) S, yF-2 uv 2
T ) (uW/em’/nm)S LR Zlo|th cOB LEDS] 1 H9)= 450 nm ~ 630 nm®] ™ 450 nm&} 630 nmoil A FE2{ A A Lre}
e} Full-spectrum LEDS] T B 91 450 nm ~ 660 nm©| ™ 450 nmol|A] 71 =7 U2 11 U R] 7RA| A g o8- B] =51
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Fig. 6. Wavelength graph for each LED light (a) COB LED, (b) Full-spectrum LED, (c) LED W2+R1, (d) LED
R2+B1, (e) LED R4+B1.
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Fig. 7. Measurement of pH and EC according to soil.

Table 2. Measurement of EC according to soil.

Location Light Source (dS/cm)
COB LED Full-spectrum LED White+Red LED Red+Blue LED
1 25 124 31 180
2 248 20 33 51
3 46 14 35 47
4 50 11 13 40
Table 3. Measurement of pH according to soil.
Location Light Source (pH?
COB LED Full-spectrum LED White+Red LED Red+Blue LED
1 6.11 6.54 6.08 6.27
2 6.35 6.02 5.98 6.16
3 5.90 6.04 6.07 6.01
4 5.92 6.03 6.19 6.11
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Table 4. Effects of light quality on the growth of the Sida rhombifolia L.

Treatments Light Source

COB LED Full-spectrum LED W2+R1 LED R2+B1 R4+B1
Plant height (cm) 3.2 1.5 1.8 1.3 1.4
Diameter of stem (mm) 0.94 0.88 0.89 0.73 0.78
Leaf numbers (ea) 6 6 6 6 6
Leaf length (mm) 18.2 16.5 20.6 14.1 12.9

Measurement date is 11/13.

Table 5. Effects of light quality on the growth of the Sida rhombifolia L.

Light Source
Ireatments COBLED  Full-spectrum LED gV}\;2+R1 LED R2+B1 R4+B1
Plant height (cm) 4.7 35 3.1 2.6 26
Diameter of stem (mm) 2.01 1.76 1.74 1.18 1.05
Leaf numbers (ea) 15 1 8 6 6
Leaf length (mm) 40.2 34.3 33.5 21.7 22.4

Measurement date is 12/04.

Conclusion
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