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ABSTRACT

Compost tea is an organic fertilizer that supplies useful microorganisms by adding a
certain amount of groundwater to the compost and then aeration, Various materials are
used to culture useful microorganisms, such as molasses and skim milk powder,
Applications of plant microorganisms are effective in controlling plant diseases and
reducing diseases, In addition to effect of microorganisms, there are various nutrients in
compost tea, which is effective in improving quality, promoting root growth, and
increasing yield, Compost tea can be used safely as a fertilizer without worrying about
plant damage to fermentation compared to compost,

Ginseng (Panax ginseng C.A, Mayer) is a representative medicinal crop in Korea,
Currently, the general cultivation method is the use of sloped sundown facilities, Using
sundown facilities is relatively inexpensive and economica; However, it is not only easy
to fall down by strong winds or heavy snow, but it is also difficult to avoid the rain
completely, causing ginseng ground diseases, Greenhouse cultivation is more expensive
than sundown facilities, but avoiding rain reduces the incidence of aerial part disease,
thus reducing the number of pesticide strikes to one quarter, With the above advantages,
research on the standard cultivation method of ginseng greenhouse is currently underway.
Therefore, nutrient management technology is required when growing ginseng greenhouse,
Ginseng, unlike other crops, has a ginseng industry law that prohibits the application of
chemical fertilizers when growing ginseng, Therefore, it is important to manage the
planned site before the start of cultivation in order to improve the yield and quality, and
supply sufficient organic matter, Therefore, this study is to estimate the effect of

compost tea for nutrient management in greenhouse cultivation of ginseng,
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(pH, EC, T-N, P:0s, K:0, CaO%), WA=, BA &) d=adS A3yt Al g

Ao HEd QA HAS Slste] FEA WobAH

fiite] AFERE) B Fol A(GDE S8

—~

bioassay)S Zl3§s}
qe vgat v,
1) AfgolE&(GR) = (H2]4-9] Wok&/control Wokg) X 100

X

2) A AGERE) = A2|+e] #BelZdo]/control ]Ze]) X 100
3) "ro}x|4=(GI) = GR X RE/100

o

EQE, EH[RRe} QlAFel Fa Wt tiAuiYfE Fo Euixte] E4e Blusiich. WHate
YR Q] Alternaria panax &+ BE|HMSH A2l Cylindrocarpon destructans 2 A%

qx
A},

]_

ey

ol

(A9 8) vI7Fd3he-& EMAF AlE7]e i

2ol 7w HAY FUESA7EY Qalkzdrs vtgelesoA] FES AR5}l
Sejatdch. Eu|ak AN (GEAE], BEAN), SEHECY)E, M), A3, 23/9) R
ATE Festglon, AAE @ 2shE ASEA, W uryoRt Ea4b bEAA Hm BAskelct
A 9 T Hl(BC7]E) AF A(16), 13] Alg3e AWAE A 719 1L, B5EAE Al 7 4L
dov, AZAZE 5~99 9 13t Mg ey 2 Ay 34 B A WY A(17~'19)
BEAHE 7|20 5491, 18] AZFL 7hd 4LE ALkt
3. Zn o pat

(Mg otA: QA HIZ7IEIGIRA Ml Al XM S22 7| HE)

A8 1) Q4 Euj AA] FEESE ZYETY

olato] EuH|al HE Hwe W2 & oFE TIFL oI PrHE 2), FEIF G2 AE9
R Fgero ohgTt Prh (B 3, 4) T-NO A9 AAE AL3 felo] gk oW QAkTh wjmw
39S o, 4dT QAR FEFLL AJS 2] THAQl AARE STl @A ZrlekAct, <4t
o Zhgo ma) Lofi] F4sls oFol L0 RA] Fk AR 27|RE Zvlels Ago] ot BES
ore Zv)o} maje] BxEo] glon AE By Zo @i T IS Fly] wjie] 4% 27
Ao Wastga, 27] WA Zrlete AL B 4 Ytk ol 2, 4d QAbolA] AksH
e 2ok nlaudlee A 59 7Y Atolo] 2, 49 BE FAF] F4 e AL B 5
odth, ulav%e JEA Q] THYUCR JEA] 50 % oA A gt wEkA FIHol AF e
3l7] W&ol o] Al7]e]l Zrbete Ao® AlmETh & FEeES ulwsly <t ode] AL A
TIlol A Fgro] Zbstal 4WT Qe AL AA z7]o] Fogo] ZkeE AL B 4 9
(2191, 2).
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H2 E[H[X} sEE L2Y (Unit: g)
Tr. T-N P K Ca Mg e
T2 202.4 0.02 0.9 2.2 0.7 206.2
T3 237.5 0.19 3.6 2.2 1.0 2444
T4 264.5 0.38 7.1 2.2 1.0 275.2

H3. EHX =2 282 YEE+E (Unit: @)

Al7| Tr. T-N p K Ca Mg Total Mineral
0 - 0.22 0.02 0.05 0.04 0.02 0.35
T1 0.54 0.05 0.17 0.08 0.07 0.91
T2 0.60 0.05 0.19 0.08 0.08 1.01
oth
T3 0.61 0.05 0.19 0.08 0.08 1.02
T4 0.53 0.06 0.17 0.07 0.07 0.90
T1 0.78 0.25 0.12 0.36 0.07 1.50
T2 1.13 0.20 0.18 0.50 0.09 2.16
10th
T3 1.03 0.22 0.16 0.46 0.08 1.96
T4 0.87 0.19 0.14 0.41 0.07 1.68
H4, EHR sEE 482 YEESTY (Unit: g)
Al7| Tr, T-N P K Ca Mg Total Mineral
0 - 3.03 0.24 0.78 0.35 0.42 4.83
T1 12.79 1.13 3.42 1.50 1.65 20.49
T2 15.41 1.13 416 1.52 2.07 24.28
o T3 15.04 1.23 4.15 1.57 2.03 24.02
T4 14.85 1.14 4,05 1.51 1.99 23.95
T1 15.85 1.33 4.02 1.58 1.81 24.59
T2 17.67 1.66 4.59 1.77 2.27 27.95
10th
T3 17.08 1.62 4.43 1.69 2.08 26.89
T4 16.34 1.46 4.49 1.64 1.99 26.43
8 Quoixina 815
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oA FRESSS Tedt ZTHE 4.5). 2, 497 U BE AE Hulxolx] ofi
; FA A7) ZABGEHY 3),

B BN Mol 1% AR 7H o
HE A% A Aste] A ol A7t
e Ao 3E 53, Hujx
oz BTk weby 4 Selew

ropo
o
=
wm
rl
1o
o,
do o
e
=2
N
B
=
o
rir

Al gREET dojoA] t @ ogokAsS M5
EH)2} ] A] HFEA] 28 A Aok 3}

#5 EH[X sEE 282 YRES+E (Unit: %)
Al7| Tr. T-N P K Ca Mg Total Mineral

T2 0.03 23.7 1.8 0.1 1.7 0.5

5th T3 0.03 3.3 0.5 0.3 1.7 0.4

T4 0.00 0.5 0.0 -0.1 0.2 0.0

T2 0.17 491.8 0.7 9.9 3.3 3.0

10th T3 0.05 28.6 1.0 4.4 1.8 1.6

T4 0.04 0.4 0.2 2.1 0.7 0.7
H6, E[HX s=8 482 2S4S (Unit: %)
A7 Tr. T-N P K Ca Mg Total Mineral

T2 1,30 -22.9 72.3 0.7 o4.1 17.5

oth T3 0.95 54.0 20.1 3.1 38.5 1.4

T4 0.78 3.0 8.8 0.6 33.6 11.5

T2 0.90 214.9 095.4 7.7 99.1 15.5

10th T3 0.52 150.9 11.4 5.0 26.6 8.0

T4 0.38 35.3 6.6 2.7 17.7 7.0
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2@ e $ AS ZF2 HYIA 10 wiolA 1L4go = thE AlAE tiv] {Fo2 Q] Aol7t
URATHTH 4). HF Rl 252 108HoM 2.1g2 7P 5ol At webA 2dd Hu|Ake]
P ade 108 A B yebdth 49 dabellde St Aol BE 3 7HA A9t
Hlasto] 18.3g2] FAIR Rt Apol7k ATk FAELS E2Ld vlaste] Be XA fofn]
sHA g3ttt e dole e APolA fFol#Ql Aot gldinh 49 ERE, 2T Al ZFl
23,4g2 7P A S7ISHT:. whebA Euiake] ofEdeavte 4ddollA: 10uYo] AstATE

r

=]
]
]
s ]

TRz
.i!:: f :i:i.

(A) 282 (B) 42
O 4, EHA &Y X|st

o

=

=
=5

qI

AE 2) A4t v7Hd a4 Aul-§ E¥]AH(Compost tea) AR 2 EF3} 7|4 /i

A BI7FES A Al ERAF ARE sl Aot By dARE Adsh] A 5TF2 EHElE
olgstol sfehd H wE CWERARE sl Hul FRE FE29 vdE FF 248 Hv)2

(F+2), Hus(FA+vhH AT vdE Yt 7P w%ken, pH, EC & 7|8k 3fel4olA]
EB|20] A HFA o] ATHGEE 7).

o

T EXE] pH EC oM P.0s K0 NO3 NH4
. = (1:5) (dS/m) (%) (%) (%) (mg/kg)  (mg/kg)
g1 A|ZHE] | 6.67 245 46.5 2.1 1.3 784.7 104.4

E]H]2 Ao 6.34 26.5 22.6 1.6 1.3 909.4 79.6
gu]3 A+ 6.10 17.1 449 1.4 1.4 25.8 354.9

Eul4 Holton 7.99 4.5 30.2 1.6 0.8 193.7 27.0
EH]5 Hod+u] 7}t 6.08 15,1 16.4 1.5 1.1 211.7 585.8

Hulxt A8 #2270 FNAY FHLEECOIA 0 AEsk g Bgrom, E7) Azl
Zrlges 507k 7 S Nty 22EE, /AL, J)E 2
Hulxt SPA 2 9 UAE el 2 9%S Fr adolgth 58 ¢

Ao} BC, vAE WE 24o] §8% Ao FaEHaY 5).
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ZI|MZH E pH(FERE 257) ZI|MZH 8 EC(FERE 257)
106 —=Ti 0.8 Tl
TR -T2 -T2
-.—-lel T3 T L ==11
TR —Tid E =e=Td
1 £ o
40 1 g . - i
20 1 o
0.0 + 0.0
14h 48h 72h 2ah dih 1ih
|43 FAMTI
ZI|A7t E pH(FER2E 30T) Z7|AZt ¥ ECEERE 307)
a2l 5 FE25(20, 25, 30C) pH, EC H3 A

atn| g gn|z} o|ske E4 Adl EC 0.27~1.77, pH 6.08~7.99, NO3 0.2~0.9, P 1.42~2.09,
K 0.84~142 5 Thfet ¥9]9] fEzAo] 7Hsdt A0 & Yeiyith(E 8, 9). nAE Wi i
T3 A “l‘§§4 =7t 7 =TGR 10),

820 20194 AISHHAEIAN o



T oH EC mg/kg
(dS/m) Ca K Mg T-N

C1 6.48 0.52 29.5 85.9 11.2 0.043
C2 6.60 0.62 30.4 101.2 12.0 0.025
C3 6.64 0.69 29.7 111.8 13.7 0.019
C4 6.38 0.53 32.1 91.3 1.1 0.015
c5 6.45 0.61 32.0 105.9 11,3 0.017
C6 6.56 0.71 32.4 120.7 12.2 0.011
c7 6.54 0.64 35.1 98.8 11.0 0.011
Cs 6.60 0.72 33.9 108.0 11.1 0.024
C9 6.67 0.80 33.3 124.5 13.4 0,016

* Cl: & oL B2 25g, W 5g, BAER 1g
C2: & 5L EH]2 37.5g, @ bg, EAER 1g
C3: & 5L B2 50g, F9E 5g, EAEF 1g
C4: = 5L EM2 25g, T 5g, YAEH 2g
C5: & 519 EM]2 37.5g, B9 5g, EAER 2%
C6: & 5L EH|2 50g, B 5g, BAER 2
C7. & 5L ER|2 25g, T 5g, EA&F 3g
C8: & 5.9 EM]2 37.5g, P 5g, X 3g
C9: = 5L EM2 50g, T 5g, EAEH 3g

4

H 9. MEUEH[RHCI)2 EH|At 5=2 =tetd 24

EC Av, P,0 K Ca Mg

. PH(1:5) (dS/m) OM(%) T-N%) (mg/k29)5 cmol(+)/kg
T1 6.7c 0.10e 0.17a 0.23a - 7.9d 25.4b  8.8d
T2 6.6¢c 0.11d 0.08a 0.22ab - 9.9d 25.5b 9 5cd
T3 7.2b 0.18¢c 0.04a 0.22b 5.6¢c 44.1c 26.0b 12.3bc
T4 7.2b 0.25b 0.13a 0.22ab 10.8b  81.4b 26.3b 13.4b
Stock(C3) 7.5a 0.84a 0.11a 0.23a 59.8a  396.1a 35.1a 24.6a

H 10, X2|7 C39 oMz YE=E2M(CFU/mI)

Tr. Actinomyces Fungus

C1 4.0%x10° 3.0

C2 7.0x108 3.0x10°
Stock(C3) 5.8x10’ 1.1x10°

Bl 2}e} W YUH(A, panax, C. destructans)e A&7t WA vjeFo] A}y EH|Ab= A, panax
ol A Ttz Hrt o 248 BAtKTd 0). 22t O destructansoli ] 2782 U bz Qttk 1 6).




A, Panax

a3 6. MY E[H[RfeF Qlat

03 7|EoR BENES o8

Aol 913

St 90%

H 10, MEEHX 5=

g3to] wu|x e
ol wolste] by

Ool

C. destrictans
CHX[bH 2 ot

o
z2 Y39

(100, 10, 5uje) WolLL 3

E=UTHE 10).

SEX LOEY
Al

Tr. 2OIE(%) St ZotE(%) F2[Zol(em)  YriHa| AT E(%) Gl
T1 96.0a - 7.1b - -
T2 96.0a 100.0a 6.6b 92.6b 92.6b
T3 98.0a 102.1a 8.0a 111.9a 114.2a
T4 96.7a 100.7a 6.9ab 97.0b 97.7b

BT g2, T2 E8AE 1008, T3: EH|X} 108, T4: 6|2} 5HjY

(A" 3) v7Hdshe-2 A AjS7le A

el Helgd
A3k 5ol ¢
2 Folt
LRk 13).

QAT (3 12, ™ 7).

4 ECEEo o ASE
otgon AEgol WATHE 1),
A ESE IFEAE 0.3dS/m7|E Al 7P S0

S =
Tao:—l

EA H|n

A3 A,

'16), IEA 2 9 0,3dS/m Al
;(-]E] }:H H]—]/K]— ul 1AL7]._LX4/\4 u]ﬂ__ xia']tg

TR AL

H 11, E[HX AIBYE 2 S0 OE MEY
2| &(dS/m) FB¥(cm) A& (mm) Z&(cm) SEZ(mm) HHE(%)
S le] 0.3 45.6+3.1 7.5+£0.7 32.2+4.8 21.2+3.4 1.5+0.5
Abar 0.6 44.0+3.3 7.4+0.2 31.9+4.6 21.4+4.4 5.8%+0.1
T 0.3 47.2+49 9.0£0.1 32.5+£5.2 22.2+£2.7 2.5%£0.8
A g 0.6 46.6+1.8 7.8+£0.2 30.0+4.3 19.7£2.9 2.3+1.0
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H 12, E[HIX AISYY H S0 OHE SHEY

=
NI AZXHIE SHIESHY
(dS/m) E A a4 L2 LH o
a4 0.3 0.28 0.28 0.5+0.50 2.3+2.11
A 0.6 0.28 0.27 0.9+0.44 2.4%1.12
S 0.3 0.26 0.27 0.1+0.23 3.1£1.10
Bk 0.6 0.26 0.26 0.4+0.71 4.1+2.45

HEgE 0.3d5/m HEAE 0.6d5/m

§st

BEXE| 0.6d5/m

BFHE| 0.3dS/m

B 13, ElHA AIR9Y U STol B2 X 48 U 2UEN
Al

*ellhs ZEn REES e z4o

(ds/m) (%) (0/%) (ko/1.62r) (21/1.62m)
o 0.3 4.842.0 46.5+22.4 2.7£0.7 69,521
Ak 0.6 16.7+3.5 45,2+22.9 2.31£0.6 88,572
I 0.3 4.8+2.1 47.4+13.9 2.810.4 95,002
A 2] 0.6 14.3+3.1 36.9+16.6 2.0+0.2 63,152

# zaeo] AEEol 494 241 28,9789 ke( 15, SARLENR A2R)

o

sl b W AEH 0 melsle] B/ SAMAE WS, Aeisy A
ot (17~'19) BEEA vl A s50ujHel 7H & 25 UeEHom(E 14, 15, 16),
WEoR 24 Huld Agaset Juge] 25 AT ) fozel Hol2 By
} 7F 182 242 23%, 11% Y 13] A2 Al Z+2F 26%, 35%, 23] A E|= 5%, 34%= EH|A}
A IPTOE 24% 2F0] ZAAHIY ). AAEE Welstel Y 18] Mgl A $4

S UebchE 0). B e AR 8 U AR SR Al A W] ik
e HGTHE 17)

o M,

o oM 2 2 kI X




H 14, EH|Xt X2 &4

al

S| Mt 0 WE Xlote YKEH(17, 4

=)

REEES SRS =% =24 =5
(3l/8) Hy (cm) (im) (9)
2 0 32.0+4.5 26.4+0.8 70.3+9.1
1 100 34.8+5.9 28.7£2.5 80.4+6.6
50 30.9+2.4 28.8+£1.7 96.8+1.7
9 100 31.3+3.9 26.7+0.5 77.1£13.7
50 31.7+5.6 27.4+2.0 94.9+8.9

15, E[H|X XME|So ME Xote HSEH(18, 5H2)

Tr. Z3(9) 2 &(en) S(cn) SZZ(m) HHE(%)  HAMSH(%)
iz 125.8£8.8 33.7£1.,6 71£1.4 21,14£3.8 2.2 0
913 139.8435  40.4%3.6 6.8+1.8 30.6£2.0 0.9 0.9
923]  150.8+2.5  30.4+1.3 5.3%0.6 25.9+2.6 1.3 0.5

B 16, EH[XF X230 G2 KGR 4EH(19, 6HD)
Tr, 2 &(9) 2 &(cm) & Z(mm) HHE(%) eSS (%)

e 96.8b 32.8a 28.2a 4.4 1.4

4 19 131.9a 32.4a 30.1a 5.2 1.3

4 23] 135.0a 31.3a 27.6a 10.8 6.0

160

140

120
_1oo
Hﬁ BO
rd

aHZ

=

ry

g

=
[y

ad 8.

® 17, E[HX Mo ©E X|5tE E

=7 w215 mE23

E[H|Xt X2 R+rd

UMY (19, 6T

Tr. H2H(%) HPLIE(%) EIR (%) SHLZEO|E(%)
2t 1.2 2.2 - 1.9
9 13 - 0.8 - 1.0
4 23] - 0.6 -
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AE 2) A4t w7 a4 Ajul-§ E¥]AH(Compost tea) AR 2 EF3} 7|4 /i

A EERIEE xﬂzg o) £, Huld, e AES QWL

U B SL7EoE $REN 50z, G sg, BALG 15 12407 25CE B7] A, nYE I
L z}owol aceofol QU A Al RS FRAAIAS B % Qe BT chost L
Mg AR A, HRHY A7 A panax®] WE 4 ANE B 5 Yok

oh REAuel @S Fol HrhslAnEel sz ohd e Bl & 4 qlgich

(A1F 9) H7FAEF9A EH| X (Compost tea) AlE7]& AT

7k QA BIZRESReA Al Al EHIAE AlS RS FHAEEG FEAE] Al 2|shE EEdio]
w9,

U ERiAE A Al g2 oiE] DT o R daes 350 S8k dede Bk shAlv, ot
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Photosynthesis and growth characteristics of 3 year old ginseng (Panax
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Photosynthesis and growth characteristics of 4 year old ginseng(Panax
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Suppressive Effect of Bacillus amyloliquefaciens KIL87 on Alternaria
Blight of Ginseng
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