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Increased Growth by LED and Accumulation of Functional Materials by
Florescence Lamps in a Hydroponics Culture System for Angelica gigas
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Abstract. Angelica gigas, belonging family Apiaceae, is a perennial and famous medical plant growing in Korea,
Japan, and China. The aims of this study was to analyze the growth and accumulated Decursin and its precursor
Decursinol angelate of A.gigas grown under fluorescent lamp and LED. 4. gigas ‘Manchu’ were sowed and man-
aged for seedlings stage in a glass house for 4 weeks. One hundred twenty seedlings with 3 true leafs were trans-
planted at an ebb & flow system with fluorescent lamp and LED [red: peak wavelength 660nm, blue: peak
wavelength 455 nm, white = 3:2:4 ratio] irradiated at 180+7pumol-m?s™ at the top of plant canopy for 5 weeks. The
number of leaves increased by 13.5% in the LED treatment, though it is not statistically significant. Leaf length/
width ratio of 4. gigas grown under the fluorescent lamps was 24% bigger than the LED treatment and also the stem
was 13% larger. Maximum root length was similar to both groups. Fresh weight and dry weight of shoots grown
under the LED increased by 50% and 42% and the both weights of roots increased by 125% and 45%, respectively.
The contents of Decursin and Decursinol angelate grown under the florescent lamps were larger than LED by 188%
and 27% in shoot and 78% and 8% in root. The contents of Decursin and Decursinol angelate per plant grown under
LED and florescent lamps were 132mg and 122mg. In conclusion, functional materials in A. gigas were increased by
florescent light and its growth was promoted by LEDs light.
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Fig. 1. Photos of culture systems and Angelica gigas growing under the LED and fluorescent lamp (FL) with a hydroponic culture system

for 5 weeks.
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Fig. 2. Times course of temperature and relative humidity in the
greenhouse grown Angelica gigas for 5 weeks.
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Fig. 3. Leaf number, leaf ratio, shoot length, root length, shoot fresh weight (FW) and dry weight (DW), root FW and DW of Angelica
gigas grown under fluorescent lamp and LED with red, blue, and white chips for 5 weeks after transplanting with a hydroponic culture
system. Data represent means and standard errors (n=10).
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Fig. 4. Time course of stem length, leaf number, leaf width, and leaf length of Angelica gigas grown under fluorescent lamp (FL) and
LED with red, blue and white chips for 5 weeks after transplanting with a hydroponic culture system. Data represent means and stan-
dard errors (n=10).
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