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ABSTRACT

Currently, the national ginseng raingarim house cultivation area is steadily increasing. When cultivating
ginseng in a rain—sheltered house, it prevents the inflow of rainwater to suppress the occurrence of
diseases and reduce damage from natural disasters such as drying, strong winds, and heavy snow. In
addition, an existing study shows that when cultivating a rain—covered house, the number of spraying
of pesticides is reduced and increases productivity. The Gangwon region has relatively less high—
temperature damage in summer compared to the southern region, so it is advantageous for house—
friendly cultivation. In addition, smart farm technology incorporating ICT is being introduced as a
new way to reduce labor and improve quality. Smart farm technology is a technology that enables
automatic control of the environment within the facility by continuously monitoring the fine weather
environment and soil environment. Therefore, the smart farm technology used in the cultivation of
fruits and vegetables will be expanded and grafted to ginseng. Ginseng is a crop that requires long—
term perennial cultivation, and the development of varieties must be carried out over several decades.
It takes at least 4 years until seeding, and more than 5 years until selection of good individuals is
required. With the aim of shortening the time required for breeding through the development of
technology for reducing generations, we intend to develop a technology for shortening the breeding
age using smart farm technology. There is a trend of increasing interest and demand for cultivation
of seedlings and sprouts in smart farm facilities. Research on cultivation methods such as
development of superior seedling production technology is actively underway, but studies related to
the application of compost tea for nutrient management are insufficient. Therefore, research was
conducted with the final goal of developing excellent seedling production technology through the use

of an automatic irrigation system of compost tea for nutrient management in the facility.
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A Ca(NO3)24H,0 Ak Ad) 236.0 472 g 472 kg
KNO; AAE 204.0 408 g 408 kg
Fe-EDTA Aol Ed 2.86 5.7 g 57 g
B KNO; AL E 200.0 400 g 4.0 kg
NH4H,PO, QlAbe I 57.5 115 g 1.15 kg
MgSO47H,0 SIS e WAL EE 123.0 246 g 246 kg
H;BO; B4k 2.86 5.7 g 57.2 g
MnSO44H,0 Shabg7t 1.54 3.08 g 30.8 g
ZnSO47H,0 Shatobed 0.22 0.44 g 4.40 g
CuSO45H,0 SHbte] 0.08 0.16 g 1.57 g
Na,MoQ42H,0 EEUAESE 0.13 0.25 g 2.52 g
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T == me (cm (cm (mm) (cm (cm) (SPADZ})
A 5 Sh-A 76.4+£5.2 43.0%6.2 10.0£2.3 16.7+£0.9 7.0%0.1 329+6.4
o 37+ 73.5+£4.8 422+40 79+1.2 17.0£2.5 6.8+0.8 31420
woH 5 [ 79.2+1.2 499+35 11.6£0.9 214+24 9.7+0.5 27.1+1.4
¢ a7+ 68.1+7.3 446+5.1 9.4+1.3 21.4+42 8.4+1.6 28.8+5.4
=71 4 SR 69.5+53 48.9+45 9.5+1.1 19.9+£2.8 8.0+1.4 27.0£2.2
° 37+ 54.6+8.7 40.3t£7.6 9.4+1.7 18.4+2.0 7.4+09 26.6£6.5
E 3. MuREE XA4E MKEH(19)
B! i e Meled  =Z(em) A& em)  Z=d(m)  ZE(cm) HZ(cm)
R 84.3 478 8.7 20.2 8.1
A 6
37t 64.7 37.6 7.0 15.6 6.2
[ e 76.4 441 11.6 17.6 7.5
&7H 6
37+ 62.4 36.6 9.9 14.8 5.9
[ 76.1 45.2 10.7 17.1 7.1
5712 5
371 52.7 30.0 9.0 12.9 5.7
ABHE AFAME 5, 69 BT A9k BAgle] B kY ofu] 92olA 2F, 2%, 24
Zdol A A<l Aol it Aels el AW, sl FejHSH HE v 7h oh- A0 A
urol Hgic,
E 4, HHSEY X5 MREM(18)

_ . AR o= X} XA MHE HpMay 2 2F
o|x ﬁ_:" IH%% =2T = S o o = T HAEE o TS
¥ e (%) g) (cm (mm) (%) (%) (kg/10a)
SEDY Bf$-2 7 779+55 32716 26.6%0.7 1.0 0.4 1,369
T 37+ 12 51.6£5.6 25.6+19 232+22 15.0 1.4 858
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o EE' XHOEO:‘ =2T= S o SO =2 THSEEo TS
#x RS ") (g) (n) m) (%) () (kg/108)
i s [ 8 555453  26.1+33 222446 7.1 3.3 1,302
° 3714 10 354446 215+16 176+1.1 120 0.6 735
SR 4 32.843.1 253+13 235466 1.7 0.2 738
5712 4
37+ 33 39.5449 23.6+15 21.1£0.7 3.8 0.6 621
H 5 MUlRdY Xiste 4EE4(19)
X i S MRS ZFEE(%) 2=(9) Z&(em) HHE(%) HIMSH(%)
SR 12.5 90.9* 32.5*% 13.6 0.1
At 6
37 37.0 71.4 29.8 11.3 0.8
[ 55 84.6* 31.7 6.1 1.8
=7H 6
371 16.6 71.5 33.6* 7.2 2.4
LN 4.1 57.8* 25.8%* 4.0 0.8
5712 5
7+ 36.1 431 23.1 13.8 10.8
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ZHkg/3.3nr) 2.3 3.1 33 5.1
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7k - 25.6%(1.344 1) - 35.8%(1.58 1)
+Z¥(kg/10a)
1500 35.8%
1000 256% "
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o AU Aelo] A3tet Ao AR
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AA a7t HI7t st A
5F(kg/10a) 696 939
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AYAHH] (7 G B+ 15 H]) 16,954,945 21,144,581
Eng 8,102,555 13,388,083 (1.64H 1)
* 2018 A AHE a5 AR 7S
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AYAke] (7 ]+ e 1) 20,066,097 28,333,661
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T1 o 3
T2 o '3
T3 o .
T4 o 3

T1: thxF, T2: EC 0.5dS/m, T3: EC 1.0dS/m, T4: EC 1.5dS/m  <: 7|3}7], &: AA7]

b

ZorHiH] Heket wlE2 T30 #A webd F3ds BAAR, 2HEAM Fo4d0] gl

# 8. V37| & A4

7= E0tF ez ZHFS 022 (%) ZHE(%)
T1 102.3 31.3 30.3 31.3b 29.2a
T2 107.0 33.7 31.3 33.7b 29.6a
T3 102.3 47.0 41.0 47.0a 29.7a
T4 99.3 36.7 29.7 36.6ab 39.9a
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HE4E 2F0] ZolErk: /& ATARE Bl & 4 otk ANR) A9 ECEEA Be4E
Fobgou, 7A7]o] mE FelH e WU AW BT

2 = & Py SPAD ZAFE(%)
T1 29.8ab 9.9ab 37.4b 10.0
T2 30.8a 10.1a 37.6b 12.5
T3 26.1c 9.4c 43.0a 20.9
T4 28.7b 9.5bc 41.9a 325

T1: =3, T2: EC 0.5dS/m, T3: EC 1.0dS/m, T4: EC 1.5dS/m

H 10, YAz X512 MREN

T = =3(9) = &(cm) HHAS(%) B2 NS H (%)
T1 7.3b 23.4a 2.0b 0.0
T2 7.8ab 22.0a 0.7b 0.0
T3 8.0a 22.0a 4.4b 0.2
T4 7.8ab 21.8a 9.4a 1.7

T1: g2+, T2: EC 0.5dS/m, T3: EC 1.0dS/m, T4: EC 1.5dS/m

A& 4) B4 FEAEA e 71e HE(20)

Aol A4 AR ASEAL theal 2ok 2Fel4 He T T2, T30l4 2143l wol7t 9l
gom, hxT el Hel gl A Augol Eorh

H 11 XM2E XYE MSEA
T2 ZZ(cm) H&(cm) H=(cm) AFE2(%)
T1 29.8ab 9.9ab 37.4b 10.0
T2 30.8a 10.1a 37.6b 12.5
T3 26.1c 9.4c 43.0a 20.9
T4 28.7b 9.5bc 41.9a 32.5

Tl A&, T2: FE+F2EY] 1% T3: FE+EUAL T4: AE + $2FH] + EH]AD

# 12, M2|E X5 YsZAt

=&(9) =% SZA(mm) HHZ(%)
T1 9.4b 25.6b 12.6 6.4a
T2 11.3a 25.1b 13.2 11.0b
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=&(9) = S Z(mm) HHE(%)
T3 11.5a 22.5a 13.5 1
T4 10.9ab 24.9b 12.5 1

Tl: AE, T2: ABE+SEEH] 1% T3: AE+EH]AL T4 AE + SEEH] + 8]}

(M2MStH|: Qe EHIR} AE7|& SIS

Eu 2} = oFehde ddat Ao, BjA N BE pHILF 6~TA] flow, ECe ¥ 0.84dS/m
Z QY Aol G 713 sErh webs, Askete] 3145 F3f 0.12dS/mE WHon 0] 29
T-N, K, Ca, Mge 23 £t}

# 13, EH[XI S8 3tetd 24

EC SOM mg/kg
=2 H(1:5 T-N(%
™ PH(1:5) (dS/m) (g9/kg) %) K Ca Mg
Aol 7.54 0.84 0.11 0.02 339.95 45.56 24.60
A8k 6.73 0.10 0.17 0.02 - 33.47 8.84
3] 6.85 0.12 0.03 0.01 - 30.06 11.07
Al AGE AS5E 6dS, 39 25 2T diH] A FolA F2FQl X}OIE Bt £3]
A%, &Y A9 6l AeF7F 2 tfy] p-valuegko] 0.05 wlgrojol A mfj$- Z §-9]2 3l Zol&
Uebch AR e 49 9 9 ezt e AT EHjzte] Ao ogh Eﬁiﬂrh RTA
EXog /\}E%E]'
14, ME|E XHE 4% (‘20 .7. 1. ®xH)
_— EpN, 3% zx4 X o=
Al (cm) (cm (mm) (cm) (cm)
51 B 78.9 475 9.2 19.1 8.5
U
R 85.3* 51.5%* 11.1 19.9* 8.7%*
o P 37.8 20.5 38 10.9 4.9
KL
R 50.3* 27.4% 5.2 13.5 5.7
(xp*<0.05, p**<0.01)
E 15, XM2|E XME 3 HHMEM (‘20 7. 1. &X)
b s$E(de|gsl) o=olsh HELY Bt o
=B 1 0 1 0 0
(ikns
A8t 1 0 0 0
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H 16, X228 X|otE M U HUM EY ('20 .10. 30. Bx)
X 2] Z2=(g) =& (cm) HHZ(%) B WS (%)

oz o=t 93.1 31.1 9.5 0.6

A gt 119.5%* 29.5 6.8 2.3
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A 2]+ 21.2 25.1 26.4 3.23

(xp*<0.05, p**<0.01)

(B) 32 =+
a2 13, X2l ¥ X




¥ e

Zh A ASHE A B 7k ol sheielq A $2142 Holzk et
U Sake A7 AWESE S AT RO, 57 mEol4 SIS ol A5%
Farh 2 a9l Aom Pown

7
LR, $E, AL BT LT 4Gl PHL otk 2RO B9, P 45UAA B
45C EoU 1eslo] FRAYL Bol LERMol AFsstel oF 2. 7C opirh
b9 4§ AUl AR 68 sHead w0t kg gl o 109 F7Hshc
o A9 A%, ALTNE AT 48~5Y 2] AP 5927k S7F ] oF 2. 9Tkt mhebAl,

H7H sheal ALHalrh AT YR Feo] & Wk Ao o,
o 57h oL e AUE Bad LANL Lmo] ofd) oJuAT TAH fx9}
WA AAZEOR BT 4 glof 7lETE] Wt 2Tt Gk 57 & BegoRt
g AAZE mYE o

Y U EPLY w3

K 3) I AFAT 2571 e (20)

7h AAE 292, 192 (FIH)E 2835t trA ¥ =o] AHiE sto] dAREHS 244 ECeol
ukek A 23k

L Aep] o 2AToM e AT w27 wees wE o] vEbdT. Eoftiv] Ajslet B
&2 T30 A HepeA, 2AEdA= Fe40l /1l

ok HAS Bulloll A 7oA Sl Aol7k ey & Gl T2oA Bl Fde B3k whebA,
A AFAE EEA7I7I GAEEY 7IE T2 =7k Q] o2 Yey,

>

(A9 4) B4 SEAEA] F2d2 71e NE(20)

7h AutER A U o] FAMI =] HAS ZF AR ER Ajuls i

L AIAE oAl Aozt il AsHEl ZFol A A=t T2, T34 #2432kl 7}
Aotz diu] AZFoA A/Eo] wA e,

b

(MI2MI2atH: Qe EH[X} AB7|8 s7HES)

7b A A 3dE, 6WS S8t Y 24 FUEEA A EujA ARAEE AP

U, Euak gae A5k 10L7]1E SEEE 100g, G, EAES 5g2 Az shden 9 23)(2
271 43)), 2 4L71E02 A5kt

ot BB AAAEE 39, oW BE foA0 Aolg Below AetEs oA ol

ZpolE H itk

1010 » 2020HE AIHHTEIA



o BUhbEe JRBe o Rl A% ¥ B U Ahelno R 4 Tl A Eoon
BN 2F v Et YA B,

o, chak, HeE Axsted X AARYA Aol Hokste EATY W BoR oA Hu
23 ° £95 A27 AT A0R 1Y
AE=H

Cha KH, Oh HJ, Park RD, Park HG, An KN and Jung WJ. 2010. Comparison of Growth, Yield
and Quality between Organic Cultivation and Conventional Cultivation in Rice (Oryza sativa
L.) Field. Korean J. Organic Agriculture. 18(2): 199~ 208.

Chung IM, Lee TJ, Oh YT, Ghimire BK, Jang IB and Kim SH. (2017). Ginseng authenticity testing
by measuring carbon, nitrogen, and sulfur stable isotope compostitions that differ based on
cultivation land and organic fertilizer type. 41: 195-200.

Ha YW, Lim SS, Ha IJ, Na YC, Seo JJ, Shin H, Son SH and Kim YS (2007). Preparative isolation
of four ginsenosides from Korean red ginseng (steam—treated Panax ginseng C. A. Meyer), by
high—speed counter—current chromatography coupled with evaporative light scattering detection.
Journal of Chromatography A. 1151:37-44,

Haggag, W.M. and M.S.M. Saber. (2007). Suppression of early blight on tomato and puple blight on
onion by foliar sprays of aerated and non—aerated compost teas. Journal of Food Agriculture
and Environment. 5: 302-309.

Heo SJ, Jeong TS, Jeong HN, Ham JK, Ryu SH, Ha KS and Kim KH (2011). Changes of
Composition and Yield According to Management of Preplant of Panax ginseng C.A. Meyer.
The Korean Society of Medicinal Crop Science. 138-139.

Hwang JH. 2009. A study on the Marketing Strategy of Environmemtfriendly Agricultural Produets.
Korean J. Organic Agriculture. 17(3): 327~345.

Ingham ER. 2002. The compost tea brewing manual, 3rd edn. Soil Foodweb Incorporated, Corvallis,
Oregon, USA.

Jeon BS, Yang JW, Park CK, Ko SR, Toshiro Horino, Son JR and Park WJ. 1993. Composition of Mineral
Components of Ginseng on Age and Cultivated Area. Korean J. Soc Food Nutr. 22(5): 592~595.

Jung J, Kim KH, Yang K, Bang KH, Yang TJ. 2014. Practical application of DNA markers for
high—throughput authentication of Panax ginseng and Panax quinquefolius from commercial
ginseng products. ] Ginseng Res. 38:123-9

AL ¥
A= (SR} et o=
2018(14) FeEE | AEAY vrHEEeA SUE AupAuiAl A% A U=
20192d) StadE | APyHE Ak vizkEskeA W S

({e]3

\,
re

>
Bl
re

4 « 1011



GIE(SIRh) | Esuor M=
5355 | 71sA HHlE B8 Euiak 24
2020(34) AR | A AEAE|A] 2w 7
T A FTHE HHA Az 59 55
o = |  1HRK2018) 213 %H2019) 3 xH2020) A
M| EY =F: A = X =F: A =F: A
=4
53
5= ! !
3 =4
f e =t 1 1 1 1 2 2
R 7I& 1 1 1
-8 AH 1 1
¥ 1
A 1 1 1 1 1 4 3 6
AP HY
3 Hod=
7 = A & % g S Saen 5 15 | 20
IAAYA | dERATa | AT & A 52 o | o | o
AR | dorzdta | BHATA & A5 9 ©c | o | o
ArfeFRATL | FUATFA ol | ANEsR R B | | o | o
NS ” o] FA FHzA A o - -
NS =S ’ A e E N - o
NS ’ 3144 R E o | © | ©
FEATA | dAkRATE | FYA7I o)t HEAL AL o | O] ©
AdaefrdTs | AR e AGgEAL AL - - o
MRS 54 gesy e A o | © ] ©
QAT | FUdT R YA 3] AP AT A2 o | © ] ©
ApfFRATLE | FUATH A AE AT AHE o | o
AEAAR | QikEATE | FAATA 2 AT 9 - - °
defrATa | AT oY | AlEeR d Bt | - - o
MG SIS ’ A - E - - o
pegy | QHFERATE | FUAY) opdt zAr A9 - - o
°er MO S ES R 74 asey A& AL - - o
NS ‘ 47 e A - - o
AR | A A AH AT AHE - - o

1012 » 2020HE AIHHTEIA





