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The Effect of Blue and Red LEDs Irradiation on The Growth Characteristics and
Ginsenoside Content of Panax ginseng C. A, Meyer
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**College of Agricultural and Life Sciences, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT An LED plant factory farm is an alternative
way to grow crops regardless of weather, season, and blight
in such times of climate change. In recent years, it is a currently
active and vibrant research field. The industry, which ranges
from leaf vegetables to high value products, is expanding. This
study was conducted to test tthe response of LED (Light-
emitting diode) irradiation on the growth characteristics and
ginsenoside levels indoors, in order to find out suitable light
conditions. Ginseng seedling was transplanted from a styrofoam
pot (LxWxD:495%x315x215 mm, inside diameter) into a closed
plant production system in four blue LED (BL) and red LED
(RL) different ratios of 1:1, 1;2, 1:3, 1:4 in a temperature
range of 20~25C, relative humidity of between 55 and
65%, and a 12-hour photoperiod. The LED irradiation shows
the highest levels were found at 1:1 of BL and RL ratio
at 61.21 umol s"m’z, 1:2 ratio 68.55 umol s"m’z, 1:3 ratio
63.85 umol s'm” and 1:4 ratio 62.41 pmol s'm” from highest
to lowest respectively. After analyzing from shoot and root
2 yers old ginseng plant which were cultivated under 1:3
irradiation of BL and RL ratio, it generally showed a positive
effect under a 1:3 ratio of BL and RL.
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Table 1. Quantum for day-break in different light conditions.

BL : RL' ratio Quantum (wmol s'lm'z)
1:1 61.21
1:2 68.55
1:3 63.85
1:4 62.41

"BL : Blue LED, RL : Red LED
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Table 2. Growth characteristics of top parts of ginseng in different light-conditions.
BL : RL' ratio Stem length (cm) Stem diameter (mm) Leaf area (cm2 plant'l) Top dry matter (g plant'l)
1:1 8.27ab’ 2.03a 62.18a 1.48a
1:2 8.56a 2.02a 56.09b 1.30b
1:3 8.02b 1.80c 54.61c 1.22b
1:4 8.54a 1.93b 57.51b 1.30b
'BL : Blue LED, RL : Red LED
*Mean separation within columns by Duncan's multiple range test at 5% level
Table 3. Growth characteristics of ginseng root in different light-conditions.
BL : RL' ratio Root length (cm) Root diameter (mm) Root dry matter (g plant™)
1:1 18.46a" 9.52a 3.66b
1:2 18.63a 8.92b 3.13b
18.58a 10.09a 3.94a
17.11b 9.03a 3.43b

1:3
1:4
*Mean separation within columns by Duncan's multiple range test at 5% level

'BL : Blue LED, RL : Red LED
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Fig. 1. Growth Characteristics of ginseng root by different blue and red LED light ratio.
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Table 4. Ginsenoside composition of ginseng leaf by light-treatment.

Ginsenosides concentration (mg g DM)

BL : RL' ratio
Rbl Rb2 Rb3 Rd Re Rgl Rg2 Rhl Total
1:1 2.22a" 4.87a 0.57a 16.16a 26.85a 7.01b 0.60a 0.12a 58.27a
1:2 2.00a 3.43b 0.39b 11.10b 23.36a 6.71b 0.6la 0.07a 51.33b
1:3 1.76b 3.78a 0.43b 13.45b 20.42b 6.68b 0.73a 0.11a 52.15b
1:4 1.76b 3.33b 0.36b 13.13b 19.48b 8.59a 0.50b 0.11a 50.30b
'BL : Blue LED, RL : Red LED
*Mean separation within columns by Duncan's multiple range test at 5% level
Table 5. Ginsenoside composition of ginseng root by light-treatment.
L Ginsenosides concentration (mg g' DM)
BL + RL' ratio
Rbl Rb2 Rb3 Rd Re Rgl Rg2 Rhl Total
1:1 1.62b" 0.64b 0.16a 0.29a 2.09b 0.36a 0.08b 0.01 6.24b
1:2 2.17a 0.88a 0.18a 0.31a 2.32a 0.45a 0.11b 0.00 7.72a
1:3 2.0la 0.80a 0.18a 0.30a 2.58a 0.49a 0.17a 0.00 7.69a
1:4 2.05a 0.78a 0.17a 0.29a 2.51a 0.42a 0.13a 0.00 7.53a

'BL : Blue LED, RL : Red LED
*Mean separation within columns by Duncan's multiple range test at 5% level
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