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ABSTRACT

Ginseng is a perennial plant, which is difficult to grow in environmental conditions and has
a great deal of natural disasters, When ginseng is grown in the greenhouse, compared to the
existing facilities, it is possible to reduce the labor force by preventing the inflow of
rainwater to suppress the occurrence of diseases and reducing the damage of natural
disasters, In addition, direct seedling cultivation can reduce the labor cost of the seedling
process can be cultivated efficiently, In order to improve productivity, reduce labor, and
secure safety of raw ginseng, it is urgent to modernize facilities in the form of greenhouses
and to introduce direct growing technology. Therefore, this study was carried out with the
aim of improving the efficiency of cultivation of the direct wave and growing the quality
improvement technology when growing ginseng greenhouse, As a suitable shading material for
cultivation of ginseng greenhouse, 85% shading of blue and white double—sided film is
advantageous for 6 years old ginseng cultivation in Gangwon—do, In addition, the proper

planting density of 6 years old ginseng using direct seedling is 108root/3.3m2,
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HIE85% 2591295 2.6+0.17 8.3+0.39 3.8+0.16  17.7£3.76  24.6+0.47
JUFHIZI0% 23.8+0.13 2.3+0.24 7.8+£0.96 3.56+0.44 18.7£1.76 26.2+1.41
AR3T5% 24.1+0.41 2.6+0.28 8.61+0,30 3.6£0.22 16.2+329 224+0.85

H 6. 482 XdF d=549 (2016)

N

ES
(
Y (A 72,2+3.58 84+0.42 17.3+244 76+0,19 256%+0.96 33.7+1.30

- = 353 =
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= =
> gEadw
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SH
)

—
—

Cl Cl

e}
JUSHIE85% 78,9£3.88 8.2x1.11 189£211 7.3+£0.46 24.7£1.33 39.1+£0.97
JUFHEE90%  78.9+£6.65 8.9£0.80 19.1+264 82+0.84 25.0+0.56 36.6+2.75
A3 5% 79.2+714 93£0.58 179+211 76%£0.83 26.1£096 39.0%1.71

Tr =% PZESP. B HE AQS HE A
(cm) (mm) (cm) (cm) (7H) (SPADZY)
Y (FAFA) 71.0£3.4 7.94+0.38 16.2+0.42 6.8+0.33 34.1+1.07 32.5+£1.77
E

JUFHI S 85%  74.8+£0.46 83£0.50 18.6+0.67 7.5£0.21 34.1+523 334+1.28
el 590% 77.1+563 7.5+294 17.4£1.06 6.7+0.34 35.7+4.67 36.7+£0.55
A3 75% 74,0+5,22 82+108 181+073 78+063 30,2+6,17 340+£3097

E¥Y 254 A% = o= SEpeT
m (n) (m) (cn) (o (cn) (SPADZ)

WY (HA]) 66.9+5.3 83+1.1 36.9+3.6 16.2+2.3 7.2+1.3 33.8+3.1
Aok A= 859  83.6+0.4 10.8+1.8 44.0+0.8 24 8+3.8 9.0£0.3 37.8+1.8
Aok I = 909  89.8+1.5 11.1+£0.7 49.6+2.0 21.6+1.6 86+0.4 37.3+0.1
_E;;i%;% 86.7£2.8 10.5+0.6 50.9£3.0 19.2+1.1 81+0.5 36.5+3.9
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H 9 2d9Z XlotE MEEXN (2014)
Tr =& (om) S (imm) =2&(9)
T (A 13.5+4.82 4.3+0.85 0.6+0.10
HaoFH I = 85% 15.9+2.35 5.54+0.83 1.0+0.15
JuleFHEE 90% 19.1£5.03 4.0£0.66 0.7£0.23
PEZ =42} 75% 11.841.69 5.5+1.32 1.0+0.18
H 10, 3@ X|otE M=EM (2015)
Tr. == cm) SZ1Z(mm) =3(g)
Y (FARA) 23.0+0.88 14.5+0.65 15.8+0.36
HuloFH I = 85% 25.6+1.62 18.7+0.80 28.2+3.30
AuoFi I 2 909 24.2+0.95 17.2+1.23 29.1+4.54
PEZ =424 75% 28.0+1.94 17.0+0.67 22.6+2.13
H 1. 492 Xot8 MEEXN (2016)
Tr, =& (cm) S Z4(mm) =235(g/F) AFE(%)
Y (FARA) 31.9+5.66 22.7+4.34 45.34+16.42 7.94+2.78
ok L= 85% 30.5+4.02 23.7+2.27 46.2+ 7.95 4.8+2.13
Aok s = 90% 32.3+5.98 23.5+2.14 47.9+ 9.95 2.4+2.10
PEZEE+A4 75% 31.243.97 25.242.59 61.5+20.07 9.5+3.18
H 12, 54E3 X|5HE MSEM (2017)
Tr. Z2Z(cm) S Z(mm) 25(9/F)
Y (FAFA) 25.3+3.7 21.140.9 42.7+3.6
ujorH A2 859 29.6+2.1 25.5+1.7 64.6+4.9
Aulord I = 90% 95.4+0.3 25.241.2 62.0+2.2
PEZ =+ 75% 27.0+1.1 24.4+1.1 59.6+5.2
H 13, 6EZ X|5tE MSEXM (2018)
Tr. =& (cm) S| Z(mm) =5(9/F) A2 (%) B WS (%)
T (A 25.6+1.9 23.242.2 56.7+8.3 54.9 1.4
HaoFH I = 85% 29.0+3.1 24.2+1.2 87.6+3.9 9.2 0.85
Aok 2.2 909 28.8+1.9 25.2+40.9 70.4+1.3 5.5 2.1
PEZ =42} 75% 32.7+1.6 26.6+0.7 83.6+3.3 2.9 0.4
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(T1: &, T2: HwoFHTE850, T3: HWOFHIE290%, T4: PELE+24475%, T5:H<))
a8 4, AHZYHYE oM ZAIZH SE(BEHZ)
Hi4, Mg| ¥ M AOlE SEfH(6E ) (Unit: mg/kg)
Major Ginsenoside Minor Ginsenoside
Tr Total
Rg1 Re Rb1 Rc Rb2 Rd Rb3 Rh2 | Comp.K
HuoFH IS 85%| 43,04 | 60.75 | 47.37(28.99 | 26.34 | 5.82 | 4.31 3.86 0.32 | 244.70
AuloFHI =2 90%| 41,71 | 47,72 | 45.90 | 31.90 | 21.75 | 6.71 3.60 2.21 0.16 221.29
PEHE+
A 75% 63.73 | 54.80 | 54.18 | 40.32 | 26.19 | 9.01 3.79 2.47 0.27 244,30




(K19 2) A H7keskes Aol 24 JAYUE (14~19)

AAded AHed A7 F940] e, qAEEr S7HEeE AFE0] Sk
S HATHE 15), AAUE E AR ASEALS o33 gk (& 16, 17, 18, 19, 20, 21),
Aopuf-g koA W 2, dHae 5 AR ASEAS AddoAe A 1 ArdAdel A9
UERA] ookt ad oA o] AR AEEALS U] S4E B4 A Eah A4dxrt
FoHAFE 24, AL FoF A Apol7t Beont, o EALS el WAL ¢lolch
H15, MAUZYE Z0tEHN

Tr. E0LAI(E. ) E0HH(E.Y) AT 2(%)

63 4,24 9.8. 10.1

72 4,24, 9.3. 15.4

108 4.26. 5.3. 20.1

180 4,22 5.7 42.1

H16, MAZLZYE XME MREYH (182)
Tr =% PERS, PLESP: =Py HE 284 HE Ao
: (cm) (cm) (mm) (cm) (cm) (71) (SPADZ)

63 11.8+0.86 6.4+0.67 1.4+0.38 4.54+0.33 2.7+0.18 3.4+0.73 26.5
72 11.8+0.98 6.2+0.51 1.2+0.11 4.4+0.65 2.6+0.26 3.0£0.10 24.5

108 11.9+£0.98 6.8+1.25 1.2£0.08 4.5+0.35 2.5+0.21 3.0+0.18 26.6

180 12.4+1.11 7.1+0.96 1.2+0.11 4.7+0.17 2.7£0.19 3.1+0.33 25.5
H17, ALY X842 MREM (2EF)

T B P bSy PZESP. HE HE A% HEASGHY

' (cm) (cm) (1m) (cm) (cm) (7H) (SPADZ))
63 259+2.95 10.1+£2.36 2.6x0.07 8.3+0.39 3.8+0.15 17.7+£3.76 24.6+1.47
72 25.9+4.32 9.9+2.40 2.4+0.28 8.5+1.02 3.6£050 17.8+2.31 25.5+2.73

108 25.8+0.57 8.,9£0.79 2.6+0.20 8.8+0.76 3.8£0.27 159+1.17 24.8+2.55

180 29.1+0.17 11.3%£0.74 2.5+0.15 9.0+0.22 3.8£0.22 19.7+£1.33 23.5+1.66
H 18, MAdzY XAE MIEM (3HD)

- ey PEPS; PLESP: =Py HE Ag4 HE Ao

: (cm) (cm) (mm) (cm) (cm) (71) (SPADZY)
63 59.9+3.95 32.3+1.77 561039 152+147 6.8+0.08 21.7+167 35.2+1.56
72 060.3£3.33 33.7x1.57 59+0.44 14.7+003 6.1+0.10 21.1£096 34.9+2.14
108 64.9+3.76 37.5+250 6.1+0.62 15.6+1.44 6.3+0.39 21.6+1.68 35 7+3.82
180 63.9+£3.38 36.1+4.14 6.0+0.13 15.1+1.02 6.2+061 21.1+£192 38.1+3.69
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E 19, MMAdEY XM MIEM (432)
Tr Ny PEPS PEESP. =P 3= 4 HEASE
' (cm) (cm) (m) (cm) (cm) (7H) (SPADZ)
63 74.8+0.46 40.8+0.71 8.3+0.50 186+0.67 7.5+0.21 6.9£1.17 33.4%£1.28
72 78.9+£0.82 44.2+102 8.4+0.18 189+1.19 7.840.34 6.7£1.00 32.8+0.64
108 76.2+492 4184458 7.7+£061 16.9+1.35 7.0£0.67 6.6+0.19 33.5%+2.02
180 79.842.48 45.3+0.17 7.9+048 17.3+0.56 7.5+0.25 7.6+£0.92 32.2+1.10
H 20 ALY XME MEEM (5E2)
T EX) 4y PLESP: A piapes A4 HEAGY
' (cm) (cm) (mm) (cm) (cm) (74) (SPADZ)
63 83.6+0.4 440+£08 10.8+x1.8 21.5%£0.8 9.0£0.3 87+£1.3 37.2+2.2
72 80.8+3.4 46.3%£3.0 9.2+1.3 18.8+1.1 8.2+0.3 9.2%+1.0 38.9+1.7
108 82.0+6.8 47.2+5.2 9.5+1.0 204+2.1 8.0+0.5 84+1.3 39.1+£2.7
180 85.9+1.7 50.4+0.9 9.7+0.3 2056+1.4 8.5+0.2 12.9+£3.5 38.1+£2.3
E 21 AZzE XM M2EM (6H2)
Tr. ZHem)  ZZon)  ZRAm)  Exom)  H=(m)  SPAD  ®Ruw' EtX{H
63 76.03b 42.90a 7.29b 18.3a 7.3a 35.15a 0 1
72 79.21b 44 .46a 8.07ab 18.9a 7.6a 3456a 1 0
108 80.98a 45.52a 8.20a 19.7a 7.9a 35.88a 1 1
180 82.13a 45,82a 8.81a 18.5a 7.8a 36.99%a 1 1

zMean separation within each columns by Duncan’s multiple range test, 5% level.

T s

P ?_]/ll-

=554

ILZE X

63/ m

:LE' 5. IH*'”'E%' INPSES %‘.‘%7—.5 ] m

g, EPXM(O: A, 10 3% mIgh, 30 3~10%, 50 10~30%, 7: 30~50%)
287 (17)

180F/m’




N
2
R
o
)
kd
4
o
=)
2 r
S

rr
iih)
A i

H 22 ALY XoHE MSEMH(1ED)
Tr. = &(cm) S21Z () =&(g)
63 15.9+2.35 5.5+0.83 1.0+0.15
72 13.1+£3.77 4.5+1.08 0.840.31
108 14.5+1.20 4.4+0.79 0.8+0.10
180 15.8+3.86 5.2+0.52 1.0+0.11
H 23, MAHzY XotE MsEM(2ER)
Tr =& (cm) =12 (mm) =5(9)
63 20.3+1.40 12.3+0.63 10.3+0.34
72 20.3+1.40 12.9+0.63 10.6+£1.57
108 22.9+2.36 13.2+1.28 10.1+1.84
180 21.5+1.48 12.5+1.55 9.6+1.60
H 24, HAEE 8 X|otR MSEM(4ED)
Tr =& (cm) ZZ(mm) 25(9/F)
63 30.5+7.3 25.1+1.8 61.5+4.8
72 26.7+1.6 26.1+0.5 58.7+6.7
108 27.6+0.2 25.8+0.2 69.4+55
180 26.6+0.9 24.2+2.5 59.1£+6.9
H 25 MAYE H X|5tE MEEM(5EID)
Tr. Z&:em)  SEHZAm) Z5(0/F) HHS(%) HoM3H(%) $EHkg/1.6mY) ZL2(KHE/10a)
63 286+£3.6 23.8+0.1 82.1+9.0 10.1 0.4 3.8 38,025
72 289+2.4 225+1.3 98.5+6.1 5.6 0.2 4.2 42,027
108 28210 23.9+0.8 65.6+2.2 8.7 1.3 3.2 32,021
180 28026 21.9+1.8 83.6+1.5 2.3 0.1 3.1 31,020
H 26 MAZE H X|otR MFEM(6HD)
Tr =5(9/F) S=1A(m) =X (cm) HHE(%) 2| WS 8 (%)
63 107.1bz 32.1a 11.1b 10.1 0.4
72 117.7a 32.3a 12.6b 5.6 0.2
108 104.8b 33.1a 13.8a 8.7 1.3
180 96.4b 32.0a 13.1a 2.3 0.1

zMean separation within each columns by Duncan's multiple range test, 5% level,
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HspAee] B F shuel AWOE Q) F4 A% A Ashi mrhe o]Alke Mashu qlet
4 EAW WnE S8 Aol wE FAre) ABANS muwstich W, Wae 4 3
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Aol7t gl Ao ettt

H27, Mo e o 7138y Hlu(6EdD)

LS (mm) L2t (mm) XA H 2 (%)
MHAIR = (F/3.3m) X 0|4 X} 04} ] 04}
63 1.9 1.9 4.5 6.5 16.7 11.1
72 3.3 4.3 5.2 6.9 - -
108 0.1 0.0 4.6 6.2 0.6 0.6
180 1.0 3.7 4.0 3.9 5.6 16.7




(A1d 3) Al W 2wt

A AN 7146(14~'16)

FEEo] d AE ASEAAS oy 2ok (GE 28, 29, 30). Aut AF 9 F4E s
flgto] 2d@AHRE 84 FAAHIE APttt FE=o] W 84 AR At A 2R
AEELE & Aozt fislct
#28, F5=0| E K48 dxE4(01ED)

- =% 3y PESPE =R = ENES HEASE
' (cm) (cm) (i) (cm) (cm) (7H) (SPADZY)

20cm 9.9+£0.87 5, 7£097 12%0.15 42%£0.37 24%+0.15 3.4+0.73 30.6

30cm 10.5£0.88 6.6+0.45 1.2+0.15 45+025 25+0.24 3.4%+0,73 29.3

40cm 9.6£0.58 6.2+050 1.2+0.04 4.1+£0.22 244019 3.1£0.33 27.7
H29 50| 3 284 pitdH AEYE XM WEEH(C2HED)

Tr. _ 5
ey =% PRSPz ey HE A TEASY

SEL(| %TIA_;_@ (cm) () (cm) (cm) (7H) (SPADZ)

S0em e 24,7087 2.2%0,18 8,1£047 3.6%x0.20 16,3+2.60 24,3%+1.73
g 23.7+2.20 2.1£0.12 7.840.98 3.56+£0.48 10.2+1,02 24,1£1.02

30cm e 23.1+£1,00 2,1£0,11 7,9+£037 3.7x0.,19 14,4+6.31 25,7%+0.83
g 23.6+1.42 2.3£0.11 8.2+£0.31 3.7£0.13 14.6%£1.84 23.4%+2.12

f0em e 23.1+0.89 2.2+£008 8.3%+0.33 3.6+0.33 14.2+3.42 22.6+1,07
e 2424116 2.1%£0,15 8,2+0.48 3.7+0,12 16,4+3.34 23.6%+1.51

# 30, F5=0| & 84 HiAUH ANEE XdE WREHQBHED)

e € R o ¥E  Ags  gEaHw

EELZQ| F}jﬁ"ﬁi | (cm) () (cm) (cm) (7H) (SPADZ)

S0em ! 48, 7+1.27 4,9+£0.47 12,6+£0.61 52%0,10 20.0£1.67 29.2+3.23
g 48.9+2.67 4,9+£0.22 13,1+£0,78 56038 20,0£096 28.0x1.44
30cm = e 49.0+2.24 5,1+£0.29 13.0+£0.98 5.7£0.27 20.0£2.12 32,9£0.91
g 48,4+4.86 4.7£0,43 13,1+1.88 5.6+0.68 20.0+096 283+1,93
40erm = e 48,3+2,73 3.6+£0.17 11,7+£0.72 5.2%£0.29 19.4%£096 28.9+0.92
g 49.8+3.44 4,7+£0,33 12,7+0,91 5.6+041 20,6167 27.9+1.30

Tl W A S5 v Ak (R 31, 32). et 5ol AP Al v EokAlE ARE

Helov A 7F f944 ISt TSl E Aute] AlY E3F E AolE YEhA eksk
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H 31 F5=0| ¥ X[5HE MEH(ED)
Tr, =&(cm &2 Z () Z&(9)
20cm 10.9£5.15 3.9+£0.92 0.4+0.15
30cm 14.8+2.69 4.5+0.86 0.7+0.16
40cm 16,2+£5.08 4.1+0.48 0.7£0.14
H 32 F5=0 ¥ 284 FAAH AEY X|otE MEEH(ED)
— T 2y =57 23
EELQ) oty (cm) (mm) (9)
20cm A 18.7+2.50 10.1£0.35 4.3+£0.91
e 22.1+2.33 9.0+£1.08 6.3+0.06
30cm A 20.0+1.65 10.9+0.37 6.6+0.68
2] 20.7+1.38 10.8+0.90 7.4+0.70
40cm TA g 20.8+3.93 9.7+1.43 4.2+1.38
A2 19.0+£3.35 9.6+1.32 5.7+0.74

x| HEA Y A BED)

(

)|

¥

X

28 8, 5550
A 4) AA W AubAel Ferad A (16~17)
BEAAE A 494 QA ALEA

( 33), A5 79 20kPa AN B H2F 66,

Aoz edth(E 34, 29 0),

2

8

E o] =Y A"y He)

0 M

i

[}

I, AV deiAEe et 2 Aelrh iglen

g/F, % 3.61kg/TOR TP St

H 33, ZpAE M2 E XME MEEM4ED)

HIHAE =3 4% PERSPE by == SRS HEASE
(kPa) (cm) (cm) (mm) (cm) (cm) (7H) (SPADZ)
20 79.3+2.67 46.4+3.33 10.1+0.36 18.6£0.96 7.6+£0.07 2794258 38.5+1.62
30 79.2+1.79 46.3+£2.54 9.3+£0.46 17.9+1.18 7.6+£0.53 26.1+2.04 39.0£3.00
40 81.9+6.24 47.7+4.42 10.6+0.82 187209 7.7+£0.80 25, 7+£1.17 34.7+3.90




E 34, BANAIE Hald K|sts MSEN@4WD)
ECTIET ErS =x% %35 oo e z49]
(kPa) (@) (m) (/%) EFE grerm) (/2
20 33.6+4.29 27.3+2.58 66.8+16.4 7.1+3.57 3.61+0.14 104,724
30 31.2+3.97 25.2+1.59 61.5+20.1 9.5+2.06 3.13+0.12 90,569
40 33.3+5.65 25.7+3.58 60.9+£19.7 14.3+4.12 2.92+0.30 84,544

w240 15, SARASARAR(SAY), 494 QHATF BD) WS

FET T
_—EIE
- & T —=sudgm 4
. '\_,._.\‘ '
0 &l Fa s 38
wo ‘h’
; 40 7 5
> t_
x
20 -
8 - [
0 4
B4 A kPa)
d8 9. #HIHAIE X2l H 5, 6
4.8 Q

(X% 2) At H7kdaea Aubu) HA HALE (14~'19)

7} Ak wZbERe A U AubAu) Al Z5E 7253/3.3m2 oA GElshy, 2FE dF¥om
22 o] A= 108%/3.3m27F SA|5th 6W2g RubAul A] AAHCTH= W o

RS [e)

Ak, olaAuet BAglo] Aude] tE T4 BAAlE §olS,

rr

(A" 3) Al W AutAe] 4 AFAAL 71&(14~'16)

7k AmApe] gdel AP M) s FEkolol 484 Ateln] x2g Assiglon,
Ao w2 A4k AP Fol HAS.
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w84 At A Al FA R die] 25 vt adrt gl

(A1 4) Al W ZubAl A AT (16~17)
7k wzbeke- A W HeiA S ARk fiste 20, 30, 40kPa o AElE 3L, 20kPa

el A 2Fol 7P Sosheint

5. UE=E
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AL (AR EZhot i =
2014(14) 7| ZA R Huzo u7HskeA U Aol 192 ALEA v
2015(24) AzAR | BRAA siRe e A AnA) 27 ASE4 b
Aute}l o] A Afulel] whE FHEA|Y HZFskeA Al 3dT QM o 2
#9 va
ShedE
. Comparison of quality and ginsenoside contents in roots of Panax
2016(3'9) ginseng at various ages in Gangwon, Korea,
49A oA AT AEIE et 22Y HA YAYUE
SE A ulE 91 3 A

FHYAY 494 QU R AAAA S AE 9 BE
017(46) | B7le | Uk Esk A A A A

Proper shading material in rain shelter house for direct seedling

shauly
2018(54) TEE of 4 years old Ginseng(Panax ginseng C.A.Meyer)
P57l | BEAY WSS QA Ak 5UT AHA B AYEE
2019(6\) Saurg Survw.ablhty Anfalysm (.)f. Bacz]]ys amyloliquetaciens KL87 Strain in
Organic Synthetic Pesticides Mixture
oo | MR | aER | suR | adm | sHR | euR Al
. (2014) (2015) (2016) (2017) (2018) (2019)
SURIET 2x [us |28 |45 |25 4" =8 [ud |28 |us 28 | ug 28 Ul
3k = A
g = 2 1 1 1 1 4
o 7l& 2 2 1 1 1 1 4
-8 A
AEY =S 1 1 1 1 2 2
A 1 1 1 1 4 4 1 1 2 2 1 1 10 | 10
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