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ABSTRACT This research investigated growth of ginseng
regard to sunshade materials and micro metrological phenomena
under the sunshade material to product high quality ginseng.
Followings are results of investigation of active ingredient
from raw ginseng producted under the sunshade materials.
The highest temperature under the sunshade material from
June to August was measured from a Three-layered blue
and one-layered black polyethylene net (TBOBFN) followed
by a aluminium-coated polyethylene sheet (ACPS) and blue
polyethylene sheet (BPS). The highest light penetration of
3>81.7umol/s/m2 was obtained from the BPS at August, also
the temperature was highest at the ginseng field. Growth of
above ground part of 2~3 year old ginseng under the ACPS
was the highest, followed by the ACPS and the BPS. In
case of 4 year old ginseng, the ACPS and the BPS was the
same, followed by the TBOBPN. Root length and diameter
of 2~3 year old ginseng showed difference among treatments,
but 4 year old ginseng was not showed difference. Meanwhile,
the highest amount of root of 4 year old ginseng of 896 g/m’
was obtained from ACPS. The total amount of ginsenocide
of 4 year old ginseng under the ACPS was highest, followed
by the BPS and the TBOBPN. Chromaticity of ginseng root
under the TBOBPN was highest, followed by the ACPS
and the BPS.
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Table 1. Chemical properties of before the management of preplant paddy-converted soils.

Ex. cation (cm01+kg"l)

pH EC OM Total-N Av.P,0s
(1:5) (dS/m) (g/kg) (%) (mg/kg) K Ca Mg
5.6 0.26 12.8 0.09 287 0.29 3.1 1.2
Table 2. Quantum and air temperature for monthly by different shading materials.
) Air temperature (C) Quantum (mol/s/m’)
Shade materials
June July August June July August
TBOBPN' 25.2 253 26.5 89.5 101.6 112.4
ACPS 253 253 26.6 167.8 188.9 194.3
BPS 25.5 25.6 26.8 341.5 368.6 381.7

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated

polyethylene sheet (ACPS).
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Table 3. Temperature & humidity of high-temperature period by different shading materials.

) Date & time 2009 (3 year old) 2010 (4 year old)
Shade materials c — c —
of measurement Temperature (C) Humidity (%) Temperature (C) Humidity (%)
7. 15. 14:00 27.6 71.0 31.2 57.4
7. 30. 14:00 29.1 68.2 31.9 68.1
TBOBPNT

8. 15. 14:00 34.3 47.0 28.8 90.3
8. 30. 14:00 22.6 70.4 25.8 97.2
7. 15. 14:00 27.9 70.3 32.5 58.1
7. 30. 14:00 28.9 66.5 33.8 67.5

ACPS
8. 15. 14:00 33.5 48.9 27.4 91.8
8. 30. 14:00 22.6 68.8 27.9 84.3
7. 15. 14:00 27.8 69.1 329 54.9

BPS 7. 30. 14:00 294 66.9 32.7 65.2
8. 15. 14:00 34.6 45.2 29.5 87.0
8. 30. 14:00 22.6 69.6 27.5 87.1

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated
polyethylene sheet (ACPS).

Table 4. Growth characteristics of ginseng by different shading materials.

Shade Leaf length (cm) Leaf width (cm)  Stem length (cm) Stem diameter (mm) Chlorophyll contents (SPAD)

materials 2 yr 3 yr 4yr 2yr 3yr 4yr 2yr 3yr 4yr 2yr 3yr 4yr 2 yr 3 yr 4 yr

TBOBPN' 6.13b 11.7a 18.0a 29a 54a 7.7a 55la 184a 358b 2.6a 3.5a 7.8a 25.9a 32.7a 34.2a*
ACPS 5.76c 11.6a 18.6a 29a 5.0a 7.7a 528a 14.7b 38.2a 23a 3.7a 8.0a 23.2a 31.0a  36.9a
BPS 6.2la 10.2a 18.1a 3.1a 44a 79a 497a 132c 312c 2.1a 28a 83a 25.9a 329a  32.9a

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated
polyethylene sheet (ACPS).
*Means with same letters are not significantly different in DMRT (p<0.05)
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Table 5. Growth characteristics in underground part of ginseng by different shading materials.

Fresh weight (g)

Dry weight (g) Root yield (g/m’)

3yr 4yr 2yr 3yr 4yr 2yr 3yr 4yr

Shade Root length (cm) Root diameter (mm)
materials 2yr 3yr 4yr 2yr 3yr 4yr 2yr
TBOBPN' 25.6a 29.1a 282a 1l.la 18.1b 22.1a 2.4b

ACPS 20.8b 282a 29.3a 9.5c 184a 227a 4.8a

BPS 23.4b 27.3a 30.9a 9.8b

153c 222a 2.4b

29.1a 489c 8.8a 9.45a 16.0c 58b 657b 827c*
29.3a 56.4a 6.0c 923b 17.8a 1152 667a 896a
26.2a 534b 6.8b 7.2Ic 164b 54b 533c &79b

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated

polyethylene sheet (ACPS).

*Means with same letters are not significantly different in DMRT (p<0.05)
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Fig. 1. Growth of 4-year-old ginseng by different shading materials.
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Table 6. Ginsenoside content of 4-year-old ginseng by different shading materials.

Ginsenosides concentration (mg/g DM)

Shade materials

Rg2 Rgl Rf Re Rd Rc+Rb2 Rb3 Rbl Total

TBOBPN' 0.28 4.78 1.43 430 0.41 1.58 0.24 2.87 15.89
ACPS 0.57 4.18 2.79 5.40 1.48 2.18 0.35 3.96 20.92
BPS 0.35 4.56 1.27 5.13 1.42 2.39 0.37 4.89 20.38

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated

polyethylene sheet (ACPS).

Table 7. Color in 4-year-old fresh ginseng by shading materials and planting position.

) SCI SCE
Shade materials
L a b L a b
TBOBPNT 81.7+1.9 1.1£1.2 29.6+2.5 81.6+£1.9 1.2+1.2 29.6+2.5
ACPS 79.3+£2.8 2.8+1.6 32.6+2.9 79.2+2.8 2.8+1.6 32.6+2.9
BPS 77.943.1 3.842.1 33.7+£3.4 77.8£3.0 3.8+2.1 33.7+3.4

TThree-layered blue and one-layered black polyethylene net (TBOBPN), blue polyethylene sheet (BPS), and aluminium-coated

polyethylene sheet (ACPS).
YValues represent the mean+SD (n=3).
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