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Comparison of Growth Characteristics

and Ginsenoside Content of Ginseng

(Panax ginseng C. A. Meyer) Cultivated with Greenhouse
and Traditional Shade Facility

Sung Woo Lee’, Gum Sook Kim, Dong Yun Hyun, Yong Burm Kim, Jang Wook Kim,
Seung Won Kang and Seon Woo Cha

Ginseng Research Division, Department of Ginseng & Special Crops, NIHHS, RDA, Eumseong 369-873, Korea.

ABSTRACT : Growth characteristics, root yield and ginsenoside contents of 3-year-old ginseng in greenhouse shaded by
30° sloped-curtain made of aluminum were compared to traditional shade facility in order to develop cultural practice for
organic ginseng. Light transmittance ratio in greenhouse with 30° sloped-curtain shade was distinctly lower than that of tra-
ditional shade from sunrise to 9 a.m., while its ratio in greenhouse was higher than traditional shade since 9 a.m. due to the
reflection of light. Air temperature of greenhouse was 1.3 'C higher than that of traditional shade on the first ten days of
August due to more reflected light. Root yield of greenhouse was 44% higher than that of traditional cultivation because of
the inflow of reflected light and the decrease of disease of Alternaria and Anthracnose by blocking rainfall. Dry matter par-
titioning ratio of rhizome and lateral root were increased in ginseng cultivated at greenhouse due to longer survival time in
leaf than traditional cultivation. Total ginsenoside contents cultivated at greenhouse was decreased in the part of taproot,
while it was increased in the part of lateral and fine root compare to traditional cultivation. Individual ginsenoside contents
between greenhouse and traditional cultivation showed significant difference more frequent in fine root than taproot and
lateral root. Total ginsenoside contents including Rb;, Rb, Re, Rd, Re, Rf, Rg;, and Rg, in whole root of 3-year-old ginseng
did not showed significant difference by greenhouse and traditional cultivation.

Key Words : Panax ginseng, Greenhouse, Shade, Root Yield, Ginsenoside
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Table 1. Soil chemical properties in the experiment field.
Ex. Cation (cmol*/kg)
pH (1:5) C (dS/m) OM (g/kg) P,Os (mg/kg)
K Ca Mg
5.1 0.86 11.8 87 0.26 4.57 1.33
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Fig. 1. Comparison of light-transmitted-ratio for daytime between traditional shade facility and vinyl greenhouse with 30° sloped-curtain

made of aluminum.
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Fig. 2. Comparison of air temperature for daytime between traditional shade facility and vinyl greenhouse with 30° sloped-curtain

made of aluminum.
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Table 2. Comparison of growth characteristics and root yield of 3-year-old ginseng between traditional shade facility and vinyl greenhouse
with 30° sloped-curtain made of aluminum.

Infected Survived Stem Leaf Leaf Tap root Root Root Root
Treatment leaf ratio root ratio length length  width diameter length weight yield
(%)" (%) (cm) (cm) (cm) (mm) (cm) (g/plant) (g/3.3 m)
Traditional shade 77.9a 82.1a 16.4b 8.9b 4.3b 15.2b 27.2a 19.9b 746 (100)b
Greenhouse 5.7b 82.0a 25.3a 11.8a 5.2a 19.3a 28.3a 29.6a 1,072 (144)a

*Mean with same letters are not significantly different in DMRT (p = 0.05).
tRate of infected plant by Alternaria blight and Anthracnose on August 28
Variety: Jagyeongjung, Soil type: paddy soil, Drainage class: imperfectly drained class.

Table 3. Comparison of dry matter partitioning ratio of 3-year-old ginseng cultivated with traditional shade facility and vinyl greenhouse.

Treat Dry matter weight (g/plant) Dry matter partitioning ratio (%)
reat.

Rhizome Tap-root Lateral root  Fine root Rhizome Tap-root Lateral root  Fine root
Traditional shade 0.17b 5.74b 0.39b 0.59b 2.5b 83.2a 5.6b 8.7a
Greenhouse 0.40a 9.17a 1.64a 1.05a 3.3a 74.9b 13.3a 8.5a

*Mean with same letters are not significantly different in DMRT (p = 0.05).
tVariety: Jagyeongjung, Soil type: paddy soil, Drainage class: imperfectly drained class.

Table 4. Cinsenoside composition of 3-year-old ginseng cultivated with traditional shade facility and vinyl greenhouse (d.w %).

Root Panaxadiol (PD) Panaxatriol (PT)
Treatment Total PD/PT
parts Rb1 Rb2 Rc Rd Re Rf Rgl Rg2
Tap Traditional shade 0.242c¢  0.084c 0.100d 0.019d 0.217¢ 0.088d 0.329d 0.016d 1.096d 0.689c
-root  Greenhouse 0.185d 0.074c 0.096d 0.016d 0.215¢  0.062d 0.222d 0.011e 0.881d 0.727c¢
Lateral Traditional shade 0.550b 0.351b  0.396¢c 0.107c 0.267b  0.152c  0.662c 0.046¢ 2.531c  1.240b
root  Greenhouse 0.543b 0.365b 0.434c 0.107c 0.344a 0.161c 0.673c 0.046¢C 2.675¢ 1.189b
Fine  Traditional shade 1.512a 1.056a 1.280b 0.421b 0.279b 0.217b 1.819b 0.133b 6.717b  1.736a
root  Greenhouse 1.561a 1.187a 1.458a 0.642a 0.344a 0.265a 2.097a 0.166a 7.719a 1.689a

*Mean with same letters are not significantly different in DMRT (p = 0.05).
tVariety: Jagyeongjung, Soil type: paddy soil, Drainage class: imperfectly drained class.
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Table 5. Comparison of total ginsenoside contents per whole root
of 3-year-old ginseng cultivated with traditional shade
facility and vinyl greenhouse.

Treatment Total ginsenoside contents (%)
Traditional shade 1.64a
Vinyl greenhouse 1.67a

*Mean with same letters are not significantly different in DMRT
(p = 0.05).
tTotal ginsenoside contents : Rby Rby Rc, Rd, Re, Rf, Rgi, Rga.
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