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Effect of Cultivation Using Plastic-Film House on Yield and Quality of Ginseng
in Paddy Field

Dong Won Kim*', Jong Yeob Kim*, Dong Hyun You*, Chang Su Kim*, Hee Jun Kimx,
Jong Suk Park*, Jeong Man Kim*, Dong Chil Choi* and Nam Ki Oh=*
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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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14 (Panax ginseng C. A. Meyer)S FHUF3 9 ToE FFaet FEAS A St wEelt} (Lee
(Araliaceae), 914t&roll &3l= thadA WA S2%olW  ef dl, 2007; Oh et al, 2012). 3HH, AEZH o=z QA g
(Bang et al., 2011), 22, 7333, Z55 9 Wallo] oFslar, A QIS Aplal] o FAR oA AR Z s 23R F=
A&7t =8 Al A2 H=oltt (Jo er al, 1996 o= W Aufdze] HapHom Zasial 9lo] B Ao
Korean Ginseng History, 2002). Z< =1u] SIS A% ol g7 Zto] syl Y= FAlola, ol mE L] F7t
of et PAZIIE AnEF FEo] F7HEA 9o}, 2010 2 M) B olEeS A JE Aol o9}k 7o)
WRE ApAA o] AA} aske FA0Ith 2 99l A R A7 HAp e wE = A4 AuiHe] S
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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 5, 0 334 356 231 251 269
content (%)
She 27]99E Qu AR e sl dads 3%
AT} (Table 6).
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717Xl 100 ~250 mg/kg B} =& 7S BHJEH], o] 4
= Sk A el St AlsH el Awst
Aol golo 7 Ttk OME AlE A B 22.0 gkg
o vlale] FATE Al SR d7FS 27.6 gkg, & AL
2] F7FE 26.5 ghkegZ U EoA= AFOIUTE LAT]Eo]

oll

>

{1

of

r E o°1'

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) Cat 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’qearg'eona 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 1.72 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§ dagte rateg(%) rate (%g)
Conventional No mulching Apr!l 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.

Mulchin Plant Leaf Leaf  Stem
Treatment N8 height length width diameter
materials
(cm) (cm) (cm) (mm)
Conventional No mulching 57.5c 14.8c 5.5c  6.7c*
shade Rice straw 58.9c 15.5¢c 6.1c 7.4c
Rice hull  58.8c 13.7c  5.8c 7.1c

176b 7.0b 8.7b
18.0a 7.1b  8.9b
18.6a 8.9a 9.7a

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

*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 Rice 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 30.1c
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¢ 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
—=

S8 9 EX0| Ol Ha

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 1218 £4.91

71l Bste] 96 ~100% JAE ATt AEX 2] W
AEL AgF o7 zlole= Jou F2 Eol vy sl s

= Rhizoctonia solani 5 §E°|H IF FHFHW WAELS
127%= 71 ol Asty Aol 7.6%, ¥

4.1%, Y 3.7% & olAY (Kim er al, 2007). Au) A
T W a7 dojel wt v o] A4
o7 F7kshs Aol o, Aul A 7k W B 7=
7o) e vk Zloz AAEQL) -2 szl = A

Ay o] Wy Ao, A sz eA =
Joj ol wal e HEEy BAo] Frtst
7ol #3Y AARENZF A Q1S Al
] AgEZ W wARtol= ot v wAje] AE
ABEEkaL Qlo] Foke] HE 5 <1k

k. 5H9-2:3h 7o

@

H

ET A &S

7] wiiol] H7H skl 7F el A
g 5o AlE 7Fs @ Ao® AJZE
olvFe! 3ol 2 Ginsenoside &zt

Table 1094 Hi= v} o] k-2 a7} #al A
s|7Hdol w2 FAAlel= He 2 Rb), Re, Re, Rby,
Ra;, Rg;, Rd, Rf, Rh; 0.2 & 32 Hlow, 7
FEE APl = e sk l7keA dAA o=
=2 kS Btk Lee 5 (2011)S B ah-20) Ay
ike] F FAAlo| = SRS 3 A} -t
AR FANAM ] F WA ALl E FHRe Holx
3 Al F-9lolA BPH) 23 A2 HlEE Eof F X
AlAtel = gHefo] Erhal Barok= WSt A3 B3l &
T2 7S] AAMAbe| =SS A% A3h= Rb; 4.153,
Rc 1.676, Rb, 1.291, Ra, 1.101, Rg; 1.045, Rf 0.475, Rd
0.470, Rh; 0217 mg/gl &2 B5F 392 si7ior =ghout

4.

Al
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Ree 1.7522 #3 A 87182 1.761 mg/goll Hlsle] <F
7h ke oIt QA fEel mE XA At =3t
zjol= ah-2Afulol A Rgr 1.045 mg/g, RbiS 4.153 mg/go
2 A AR sli7hel viste] Ry 48%, Rby 25% 715t
ATt ol& v7H she-2Aulel AgAlule] Rg& RbS Hl

WS wf H7HE SR APA] Rgol FHEFo]l Erhe B
= Ak A4S B0 (Lee ef al, 2011), FAeA}o]

[

PTAI2] Rg; 3 PDAIC] RbollA PDAIQ Rbe] $Hafo] =

= 9= H]sssk A4S BT (Han er al., 2013; Lee

et al., 2013; Kim et al., 2011). ©]&} 7Fo] ZA|mAto]=9)
7 vEe Aol wel 7z t2eg ol gk z}

A A77E BRIR, QR S JEIS FIANY
e SR 2Y Al e A7t o BaY A

o

A8 E T} (Lee et al., 2008).
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