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Effect of Variety and Shading Material on Growth Characteristics and
Ginsenoside Contents of 2-Year-Old Ginseng (Panax ginseng C. A. Meyer)
Grown in Imperfectly Drained Paddy Soll
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ABSTRACT : To sdection of optimal shading material, two-year-old ginseng (Panax ginseng C. A. Meyer) of new cultivar,
'Cheonpoong' (CP), and native species'Hwangsookjong' (HS) were cultured under threekinds of shading materials such as
three-layered blue and a one-layered black PE (polyethylene) net (TBSB), blue PE sheet (BS), and aluminium coated PE
sheet (AS) in imperfectly drained paddy soil. Growth characteristics, yield and ginsenoside contentswer e investigated under
three shading materials. Yield and ginsenoside contents of ginseng were distinctly affected by intensity and quality of sun-
light penetrated through shading materials. Light transmission ratio, air and soil temper ature accor ding to shading materi-
alswerehigher in order of BS, AS, and TBSB. However, ratio of aerial phase and porosity of the soil were higher in order of
AS, BS, and TBSB, respectively. Therewas no sgnificantly differencein theratio of rusty colored root by shading materials.
CP showed higher stem length, leaf area, and root weight than that of HS, while the former showed distinctly lower discol-
ored leaf ratio than that the other. Eight kinds of ginsenosides content of CP were higher than that of HSin Rg;, Re, Rf, Rb;
and Rc except Rgy, Rb,, and Rbgs. Total ginsenoside contents of CP was digtinctly higher than that of HS. Total ginsenoside
contentsasaffected by shading materialswas higher in order of BS, TBSB, and ASin CP, while TBSB, BS, and ASin HS.
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Table 1. Soil chemical properties of the experiment field before transplanting of ginseng seedling.

Ex. Cation (cmol 7 /kg)

pH (1 :5) OM (g/kg) P,Os (mg/ke) K & Mg C (dS/m)
5.14 14.7 98 0.48 2.7 0.97 1.75
Table 2. Quantum, and the temperature of air and soil by shading materials.
Shading Quantum (umol/s/m’) Air temp. () Soil temp. (T)
materials Single layer Double layer® Single layer Double layer Single layer Double layer
TBSBY 108.4( 100) 36.5 (100) 21.8 25.8 17.0 23.8
BS 321.5 (297) 44.5 (122) 23.4 26.2 19.1 24.0
AS 156.5 (144) 38.5 (105) 22.0 26.0 18.9 24.0

Shading materials (TBSB: polyethylene shade net with threefold blue and onefold black color, BS: polyethylene shade sheet with blue color, AS:

shade sheet coated with aluminium)
*Period of double shading: June 16~September 10

SInvestigated date: single layer (June 8~13), double layer (July 21~25)
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Table 3. Comparison of soil physical properties by shading materials in paddy soil.

Shading Bulk density Three phase (%) Porosity
materials (g/cm) Aerial Liquid Solid (%)
TBSB' 1.246 36.9 16.1 47.0 53.0
BS 1.237 37.5 15.8 46.7 53.3
AS 1.214 38.4 15.8 45.8 54.2

fShading materials (TBSB: polyethylene shade net with threefold blue and onefold black color, BS: polyethylene shade sheet with blue color, AS:
shade sheet coated with aluminium)
*Investigated date: October 25

Table 4. Growth characteristics of two-year-old ginseng by varieties and shading materials in paddy soil.

Varieties Shadi.ng Ratio of Stemlength Leaf length Leaf width ~ Ratio of

materials Survived root (%) (cm) (cm) (cm) discolored leaf (%)

TBSB' 72.0 5.4 7.0 3.3 8.3

Cheon-poong BS 73.3 4.7 6.3 3.0 9.2

AS 68.7 5.5 6.9 3.4 11.2

Mean 71.3 5.2 6.7 3.2 9.6

TBSB 68.0 3.8 5.7 2.8 6.1

Hwang-sookjong BS 71.5 3.6 5.4 2.7 10.8

AS 65.0 39 5.6 2.8 8.2

Mean 68.2 3.8 5.6 2.8 8.4

Variety(A) ns o ok o ns

Shade(B) ns ns ok *k ns

AXB ns ns ns * ns

*** Significant at 0.05 and 0.01 levels, respectively

fShading materials (TBSB: polyethylene shade net with threefold blue and onefold black color, BS: polyethylene shade sheet with blue color, AS:
shade sheet coated with aluminium)

*Investigated date: July 10, 2007
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Table 5. Root growth characteristics and yield of two-year-old ginseng by varieties and shading materials in paddy soil.

Varieties Shadi.ng Root length Root diameter Root weight Root yield Ratio of rusty
materials (cm) (cm) (g/plant) (g/3.3 ) coloured root (%)
TBSB' 24.3 9.30 4.3 611 10.0
Cheon-poong BS 21.7 8.44 3.0 445 12.1
AS 23.7 9.22 4.2 580 25.2
Mean 23.2 9.0 3.8 545 15.8
TBSB 20.6 8.63 2.6 359 84.3
Hwang-sookjong BS 18.6 7.95 2.0 296 78.4
AS 19.9 8.70 2.6 339 82.0
Mean 19.7 8.43 2.4 331 81.6
Shade (B) * * o * ns
AXB ns ns ns ns ns

* ** Significant at 0.05 and 0.01 levels, respectively

fShading materials (TBSB: polyethylene shade net with threefold blue and onefold black color, BS: polyethylene shade sheet with blue color, AS:

shade sheet coated with aluminium)
*Investigation date: March 20, 2008

Table 6. Ginsenoside contents of two-year-old ginseng by varieties and shading materials in paddy field.

Varieties :1 I;i:l If||r; lgs Rg1 Re Rf Rg2 Rb, . Rc Rb, Rbs Rd Total
TBSB* 0.18 0.41 0.08 0.03 0.18 0.24 0.05 0.01 0.04 1.23
Cheon-poong BS 0.18 0.45 0.08 0.04 0.21 0.27 0.07 0.01 0.05 1.37
AS 0.17 0.39 0.08 0.03 0.15 0.21 0.05 0.01 0.04 1.13
Mean 0.18 0.43 0.08 0.04 0.20 0.26 0.06 0.01 0.04 1.30
TBSB 0.09 0.32 0.05 0.03 0.15 0.09 0.09 0.02 0.03 0.88
Hwang-sookjong BS 0.08 0.30 0.05 0.03 0.15 0.08 0.08 0.01 0.03 0.80
AS 0.07 0.26 0.04 0.02 0.12 0.07 0.07 0.01 0.02 0.68
Mean 0.12 0.35 0.06 0.03 0.17 0.14 0.08 0.01 0.03 0.99

Shade (B) ns * ns ns ok ns ns ns ns *

AXB ns ns ns ns ns ns ns ns ns ns

* ** Significant at 0.05 and 0.01 levels, respectively

fShading materials (TBSB: polyethylene shade net with threefold blue and onefold black color, BS: polyethylene shade sheet with blue color, AS:

shade sheet coated with aluminium)
*Investigated date: March 20, 2008
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