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Effect of Cultivation Using Plastic-Film House on Yield and Quality of Ginseng
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ABSTRACT : The average and maximum temperature were 29.5°C and 33.2°C at 2:00 p.m. respectively, in the plastic-film
house covered with shade net, and both of temperature were lower 0.6°C and 1.3C than those of conventional shade. Light
transmittance was 14% in the plastic-film house, while 9.9% in conventional shade during growing season from May to
October. Withering time of aboveground part was on October 3rd in conventional shade with 60% of withering leaf, while it
was on November 10th with 3.7% of withering leaf in the plastic-film house, about 40 days longer survival. The main disease
incidence were 15% of anthracnose, 17% of leaf spot, 5% of phytophthora blight and 3% of gray mold in the conventional
shade, while 0 ~0.1% disease incidence and 95% of emergence rate in the plastic-film house. The growth in the above-
ground and underground part of ginseng was totally better, particularly characteristics affecting yield such as root length,
main root length and diameter in the plastic-film house . The fresh weight was increased by 128% compared to the conven-
tional shade and harvested roots per 3.3 m’ were 36 roots in the conventional shade and 58 roots in the plastic-film house and
futhermore yield per 3.3 m' was increased by 216% compared to the conventional shade. As covering materials, the rice
straw in the plastic-film house was excellent. The ginsenoside contents affecting the quality of ginseng were higher in the
plastic-film house indicating 0.333% of Rgl, 0.672% of Rb1, 0.730% of Rc and rate of red rusty root was less than
4.0 ~ 6.1%. Above the results, the quality of ginseng grown in the plastic-film house covered with shade net was improved
than that of the conventional shade.
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Table 1. The average and maximum temperature by shade type
from May to October 2010 year.

Air temperature (C)  Soil temperature (C)

Treatment

Average Maximum Average Maximum
Conventional 30.1 34.5 26.2 27.9
shade
Plastic-film house 295 332 24.9 278

with shade net

*Air and soil temperature ('C) measured on the hight of 70 cm and in
the underground of 15 cm, respectively.
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Table 2. The intensity of illumination according to shade type
from May to October 2010 year.

Treatment Intensity of Transmittance
illumination (Lux) (%)
Open field 73,550 100
Conventional shade 7,318 9.9
Plastic-film house 10,290 14.0

with shade net

Table 3. Water moisture content of ginseng field by shade type
and mulching materials at March to October from 2006

to 2010.
Conventional Plastic-film house
shade with shade net
Treatment
No Rice Rice No Rice  Rice
mulching straw  hull  mulching straw  hull
Moisture 3, 0 334 356 231 251 269
content (%)
SR 27]99E Qu AR S sl dads 4%
< HAT (Table 6).
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Table 4. Soil chemical properties of ginseng field by shade type and mulching materials.

pH EC P.O OM Ex. cation (cmol/kg
Treatment ) d ;kg i,

(1:5) (dS/m) (mg/ke) (g/ke) Catt Mg K

Experiment panfried soil 6.5 0.25 158 22.0 5.13 1.60 0.42

c o No mulching 6.2 0.28 257 215 3.69 153 0.42

O“S‘I’qear:j“eo”a Rice straw 6.2 0.27 319 20.4 5.50 1.58 0.58

Rice hull 6.1 0.40 296 26.5 5.38 1.35 0.64

et No mulching 538 1.26 196 19.3 5.11 172 0.64

Plastic-film house Rice straw 5.7 1.27 204 21.9 5.12 1.71 0.61
with shade net .

Rice hull 5.6 0.80 239 27.5 4.10 1.50 1.06
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Table 5. The emergence rate of 6-year-old ginseng by shade type
and mulching materials.

Mulching  Emergence Emergence Missin
Treatment material§ da;gte rateg(%) rate (%g)
Conventional No mulching April 15 57.0c 43.0a*
shade Rice straw  April 17 59.0c 41.0a

Rice hull  April 17 55.0d 45.0a
Plastic-film No mulching  April 13 82.5b 17.5d
house with Rice straw  April 15 95.2a 4.8ef
shade net Rice hull  Apri 15 97.6a 2.4

*Mean within a column followed by the same letter are not
significantly different based on the DMRT (p <0.05).

Table 6. The date and rate of withering leaf in 6-year-old ginseng
by shade type and mulching materials.

Mulching  Withering ~ Withering ~ Maple

Treatment materials leaf time leaf rate (%)  time
. No mulching September 30 70.0 -

Conventio .
nal shade Rice straw October 3 53.0 -

Rice hull October 3 57.0 -
Plastic-film No mulching November 10 5.0  October 29
house with Rice straw November 10 3.0  October 29
shade net  Rice hull November 10 3.0  October 29

Table 7. The growth of aboveground part in 6-year-old ginseng by
shade type and mulching materials.

Plant  Leaf Leaf  Stem

Treatment Mulch'lng height length width diameter
materials
(cm)  (em)  (cm)  (mm)
Conventional No mulching 57.5c 14.8c 5.5c  6.7c*
shade Rice straw 58.9c 15.5c 6.1c  7.4c

Rice hull  58.8c

No mulching 70.7b
Rice straw 75.0a
Rice hull  76.0a

13.7c  5.8c 7.1c
176b 7.0b 8.7b
18.0a 7.1b  8.9b
18.6a 8.9a 9.7a

*Mean within a column followed by the same letter are not
significantly different based on the DMRT (p < 0.05).

Plastic-film house
with shade net
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Table 8. The growth of underground part in 6-year-old ginseng by shade type and mulching materials.

Treatment Mulching Root Taproot Taproot Fresh weight ~ Harvest plant Yield  Rusty rootrate
materials length (cm)  length (cm)  diameter (nm)  (g/plant) (plant/3.3 m’)  (kg/10a) (%)
Conventional No mulching 27.6b 8.3b 25.1d 42.5d 36.9c 291c 35.9a*
shade Rl_ce straw 28.2b 8.1b 25.4d 44.2d 37.0c 302c 32.3b
Rice hull 23.4c 7.4b 25.8d 45.3d 34.8c 294c 30.1¢c
Plastic-film house No.mulching 32.9a 7.6b 32.4b 93.6¢ 52.0b 730b 6.1d
with shade net nge straw 33.7a 9.4a 35.3a 106.1a 60.0a 955a 4.0e
Rice hull 31.8a 9.8a 30.2¢c 101.7b 61.5a 938a 5.3d

*Mean within a column followed by the same letter are not significantly different based on the DMRT (p < 0.05).
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Table 9. The disease incidence rate by shade type.

o[AF
—Q

22 2 E20| 0kl g

T Colletortichum Alternaria Botyrtis Phytophthora
reatment L :
gloeosporioides panax cinerea cactorun

Year ‘07 ‘08 ‘09 “10 <07 ‘08 ‘09 ‘10 07 ‘08 ‘09 “10 07 ‘08 ‘09 ‘10
Conventional shade (%) 50 50 120 150 100 95 100 170 30 30 50 30 50 30 70 50
Plastic-film house 00 00 01 00 01 00 00 01 01 00 00 01 00 00 01 00
with shade net (%)
Table 10. Ginsenoside contents of 6-year-old ginseng whole root by shade type.

Treatment Re Rg Rf Rb, Ra, Rh; Rb, Rc Rd Total
Conventional shading (mg/g) 1.761 0.704 0.345 3.330 1.068 0.162 1.152 1.455 0.453 10.43 +4.92
Plastic-film house with shading net (mg/g) 1.752 1.045 0.475 4.153 1.101 0.217 1.291 1.676 0.470 12.18 £4.91
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= Rhizoctonia solani 5 8F°1W 1% FFHW TAES
127%= 7P @o] LAty AYEgeoly 7.6%, S
4.1%, BAY 3.7% < °IUTh (Kim e al, 2007). Aul A
= W e A A7 ol wet W o] HAA
o= Frkehe Aol o, Al Axk 7F B e 713z
7] PFe vk Zlog AdEQlrh sk s7FCA = Al
Hi Al ZF W o] ®IshE H o, A azteM =
717kl Hojlel wheh A} HFHw Aol F7kst
= ZAFolqdtt. olet o] A AARASZF A A A
v ss Wl AERE B dxlol= ot W o] AE

B9 ok 109 obd Amsa 9lof Sl 2R 5 <)

e

YOI BAZE Bol WAL k. Sl 2
e A B B 3 wge] daslel FPARSE o
2-382 B9 glof FF Aol P PARE FnG &
7] GES WK SRz Q1ake A S 2

3 F5oF A= Ve & Be= AzkdEn
olvFe! *adoll 2 Ginsenoside &z

Table 10914 Hi= ule} Zro] 3k s 7Fs} el ZAR
s7Hdel wE M A= Hd -2 Rby, Re, Re, Rb,
Ra;, Rg;, Rd, Rf, Rh; 0.2 & S Hom, 7
FE M APol= ke S ST AR H o=
=2 kS Btk Lee 5 (2011)S B k-0 AafAu)
el F FMAl|= FHEkS ke Ast she-2Aln vt #
A FACIA Y] F A eAlo|= FHEgRe Doy
23 Al F-9lolA AR} =3 A2 HEE Eol F A
AlAtel= gHeko] Erhal Baelks Bisgk Z3e B o
2= Bl7F S ZA| APl =3RS #4118 A= Rb, 4.153,
Re 1.676, Rb, 1291, Ra, 1.101, Rg; 1.045, Rf 0.475, Rd
0470, Rh; 0217 mg/ge & ®F a2 sf7kdola] Eqkont

4.

Al
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Rew 1.7522 #3) 7ZAH4] s|719] 1.761 mg/goll Hlste] oF
7h ke oIt Q1A fel M XAeAtel =3t
ztol= a2l Rgre 1.045 mg/g, RbiS 4.153 mg/gO-
2 H3 HAR] sli7Hl Hlste] Rg 48%, Rb, 25% S 7Fst
Atk o= HIZHE sl AAfie] Re ¥t Rbs H
WS wf B7HE Sk AMIA] Rgl FHEo]l Erhe Bl

= ke Z43E B9 (Lee er al., 2011), FAALo]
PTAI2] Rg; 3 PDAIC] RbollA PDAIQ Rbe] $Hfo] =
The Ha9h= H|53t S BTt (Han ef al, 2013; Lee
et al., 2013; Kim et al, 2011). ©]¢} Z+o] FA|=Alo]|=9]
Z54 H|&L AupbEo) wet zZbz ttErE ol thEk #f

;

=

A A77E BRSR, R S JEIS FINL
e SR 29 Al e A7t o BaY A
o2 ALRHT} (Lee ef al., 2008).
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