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Abstract. This study was carried out to investigate the effects of artificial light sources on growth and yield of
hydroponically grown Peucedanum japonicum in plant factory. Treatments were composed with; florescent lamp(FL)
as control, and LED lights; R:B(2:1, RB), R:B:W(2:1:3, RBW), and R:B:G:W(2:1:0.5:3, RBGW). Plant height of
RBGW and FL treatments were superior to RB and RBW. Leaf weight of RBW and RB were superior to FL and
RBGW. There were no significant difference of leaf length and thickness among the treatments. Lightness of leaves
was same tendency with plant height. Total phenolic compound content was the high in order of RB as 105.77mg-100g™
GE, RBW as 92.52mg-100g" GE, FL as 89.08mg-100g" GE, and RBGW 82.00mg-100g" GE. Total flavonoids were
not detected in all treatments. Vitamin C content was the highest in RB and the lowest in FL. Total dietary fiber were
the highest in FL and the lowest in RBGW. There was no significant difference cystein and methionine contents among
the treatments. Concludely, yield, total phenolic compounds, and vitamin C content was high in RBW and RB. We
reached conclusion that RBW is best artificial light source considering yield, functionality and eye fatigability when
work. We recommend to further study LED pulse and duty rates for increasing functionality.

Additional key words : chlorophyll, dietary fiber, flavonoid, phenol, vitamin C
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Fig. 1. Scene of experimental systems with different artificial light sources.

Table 1. Characteristics of artificial light sources in this study.

Number of LED in 96 cm LED bar (EA)

Light sources”

Fluorescent Lamp

Red Blue White Green (9,000°K)
RB 72x2 set
RBW 24 12 36
RBGW 24 12 36 6

FL

900 mm with reflector

‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED : White

LED = 2:1:0.5:3), FL(Fluorescent Lamp, T5)
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Table 2. Characteristics of plant height, leaf length, leaf width, leaf shape index and leaf thickness according to different artificial light

sources in Peucedanum japonicum.

Light Plant height Leaf length Leaf width Leaf shape Leaf thickness
sources” (cm) (cm) (cm) index (mm)
RB 119 7.0 a 98a 072 ¢ 032a
RBW 11.1b 69a 8.7 be 0.82 ab 035a
RBGW 13.8a 7.0 a 85¢ 0.86a 034a
FL 134 a 7.0a 9.4 ab 0.78 be 034a

“‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED : White

LED =2:1:1:0.5:3), FL(Fluorescent Lamp, T5)

YMean separation within columns by Duncan's multiple range test at 5% level.
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Table 3. Characteristics of number of harvested leaves, and fresh weight, dry weight, and percentage of dry matter of leaves according to

different artificial light sources in Peucedanum japonicum.

Light Leaves
No. of harvested leaves -
sources Fresh weight (g) Dry weight (g) Percentage of dry matter (%)
RB 18.8 ab’ 41.0a 64a 15.6
RBW 18.0b 437 a 62a 14.2
RBGW 18.0b 3420 62a 18.1
FL 19.7 a 358b 51b 14.2

“‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED : White

LED =2:1:1:0.5:3), FL(Fluorescent Lamp, T5)

YMean separation within columns by Duncan's multiple range test at 5% level.

Table 4. Characteristics of Hunter’s values and chlorophyll content according to different artificial light sources in Peucedanum japonicum.

Hunter’s value

Light Chlorophyll content
sources L a b (SPAD value)
RB 2380 -13.6b 242b 413 a
RBW 22.1b -149a 27.0a 40.6 a
RBGW 26.5a -12.6b 23.7b 40.7 a
FL 263a -12.6 b 239b 39.1a

‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED : White

LED = 2:1:1:0.5:3), FL(Fluorescent Lamp, T5)

YMean separation within columns by Duncan's multiple range test at 5% level.
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Table 5. Characteristics of total phenolic coumpounds content,

and total flavonoid content according to different artificial light
sources in Peucedanum japonicum.

Total phenolic compound

Total flavonoid content
content

(me- 100" GE) (mg:100g™)

RB 105.77 & Not detected
RBW 9252 b Not detected
RBGW 82.00d Not detected
FL 89.08 ¢ Not detected

“‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED :
White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED
: White LED = 2:1:1:0.5:3), FL(Fluorescent Lamp, T5)

YMean separation within columns by Duncan's multiple range test
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Fig. 2. Characteristics of vitamin C and total dietary fiber content in leaves according to different artificial light sources in Peucedanum

Jjaponicum.

“RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED :

White LED = 2:1:0.5:3), FL(Fluorescent Lamp, T5)
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Fig. 3. Characteristics of cystein and methionin content in leaves according to different artificial light sources in Peucedanum japonicum.

Table 6. Mineral contents of leaves according to different artificial light sources in Peucedanum japonicum.

Unit : %
T-N P Ca Mg S
RB 4.26+0.34" 1.03+0.02 4.85+0.24 1.66+0.21 0.28+0.04 0.44+0.02
RBW 4.25+0.34 1.18+0.02 5.13+0.09 1.71+0.28 0.31£0.00 0.45+0.03
RBGW 4.44+0.36 1.03+0.04 4.71+£0.22 1.53+0.33 0.28+0.01 0.46+0.02
FL 4.29+0.04 1.07+0.12 4.75+0.43 1.42+0.22 0.30+0.05 0.41£0.03

“‘RB(Red LED : Blue LED = 1:1), RBW(Red LED : Blue LED : White LED = 2:1:3), RBGW(Red LED : Blue LED : Green LED : White

LED = 2:1:0.5:3), FL(Fluorescent Lamp, T5)
YAll values are expressed as meantSD of triplicate determinations.
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