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ABSTRACT

Background : To control ginseng gray mold, farmers have mainly used inorganic chemical based fungicides. The recent emergence
of fungicide resistance has reduced the effectiveness of such control methods. Such pesticides also carry additional problems, such
as diffuse pollution.

Methods and Results : Six treatments of organic agricultural materials were tested for control of ginseng gray mold, CAPW
(Chrysophanic acid + Phytoncide + Wood vinegar), EnEWV (Emodin + Ethanol + Wood vinegar), CEWV (Curcumin + Eugenol
+ Wood vinegar), Bacillus subtilis, soybean oil and sulfur. The control effect for gray mold by a single application of the agrochem-
ical fungicide industrial Fenhexamid wettable powder (WP) was 84.4%. The control effect by CAPW, EmEWYV and CEWYV varied
between 52.7 - 64.9%. The control effect by B. subtilis, soybean oil, and sulfur were 32.9 - 59.2%.

Conclusions : In the field tests, CAPW showed the highest control effects when used before, and at first stage of disease incidence,
against ginseng gray mold.

Key Words : Panax ginseng C. A. Meyer, Gray Mold, Emodin, Eugenol, Wood Vinegar

M A A 4-60d T AMEER BS7170 F o9 7 HeiE
o] WA #A9H, o= sl vid AFEo] TV o

QA (Panax ginseng C. A. Meyer)> 23 UF3 QA4 FAXLFE FaF 7o) X 93-S wH=t} (Cho ef al.,
2o ke ThAA) ZEAZEA AZAe] ool Q= 2008; KSPP, 2013).

Atzde B3 I At 8928 5 oFgE mEol 4] andA ATl jleg Agdhe IO
7k kgEa Jde] dEA Atk Joo ef al., 1980). Zop719} 6-79 AAFE E7] 2 HF 4%34311—3— dodl=

20139 % =l 14ke] AWIRA-2 15,824 ha, BAHFS WElEA A= ZEA] Q] QMEAZA| A A AEET (Kang
21,968 M/T| L, o] Qlatatel e g 131940 & HZ e al, 2007; Kim e al, 2007). 3 <& Anlr|o] &

37 FGBAAe o 1.9%E RS YoM, FEAL R FUE AV SR s, 79 FerE uﬂ;
RS BUSROS: 1Y 88 Bl e TWPL  WE) il 1 B4 ol LB dEeo
A ABoR el Ak A AMEYF BAE AGe]  Eollth (RDA, 2009). FHAM <1 ALFFoIHAFE
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19763 *2-22 Botrytis cinerea® HIE 0|, o] ¢ 7
FHA7E WS tHTo R 715 25 AdFgol S o
27| (Agrios, 2005; Ellis and Waller, 1974), E&]4 54
o wWe} 37 FEFOZ LEETH (Paul, 1928). U ollA]
= olg 7] WAL AolE HIEIATE (Cho er
al., 2008). B3t AulgFo|y e 22} 07 A, 5, AllF
o] Y g Aafol] WSt F IslE Yoitta By
ATk (Agrios, 2005).

M A FFoy WAE Q3 sUlNE T2 AAAE
ol g3t 3}sta] WHAE AAlstal o), H: Aol 2%t
A o] WAoo g WA gt fhasla 9o, 31sks
oFo] ZHF A7 tiFE AL Ak Ee A Qs
A sfekeoe] dgo = el Ed A 2| A ®
iy}, AeAE wTA7|aL SRS B S sk ©
Fzlgo] BAE Y, ARREE oFdE 3187w e tig
L77F "aF ARl ule} AET wAle] A7t sl
o]Fo]A 3 AT} (Ahn er al, 2009; Hyen et al., 2009;
Kim and Park, 2013).

= =

AT NN FIME AT ERE AT
e ADE Te VYRS ol§I YEIH WA § O

ATFEo] AYPHT Yt} (Chung et al., 2006; Li et dal.,
2008). 53] AR E HZ FAERRY FadTHEAS
HAIEIL o] 5 o] &3 7R AN Aot A 1
3 Jom (Lee er al, 2010, 2011), BlEo] FjolrE
T E 4 F2E] AFdEHET (Lee ef al., 1998),

G} x| 2R2E 22§ coumarind] EEEC] 215 A
ek FHFBAHAAT Ryu er al., 2001), 4652 A E5ZE50|

ek A5 A& (Lee ef al., 2001), E% AW Fgoy
o] AEA WAE A3 d&MF A (Seo et al., 2006), ¥
AEA 2zl o3t BEnlEe] Adlaggolys} J7kEH e vt
A&} (Kim et al., 2012), A3 AFEH 2 el o
St AL Bacillus spp. A% (Lee et al., 2012), X13+73
7152l olgh Aol Welte] AA &3 (Kwak
et al., 2012), F715QAAE o83 A4t Al 2137
WA G (Kim et al., 2014), F-3AA2] Q14 &-Y A
7 2 HARAAE AL (Lim ef dl, 2015) 5 #A A7}
FasiA F3PE L Ut

e}, =uie] 1akt S A4S B
ANA 14 HIAEiAl fr1EAE ] e AR

25X (Park et al., 2015), Q14 =AulolA 23]
72k =kl A g7 (Lee ef al, 2015), Q1
o o] bl okl AEA|e] T R SHFEA] (Lee
et al., 2015) <] A4k FE5, Al7]E, BES S0
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1ol WAske Aol gk FAIAA] A =
oA 7153 = ARV Fs e 248 tide= A 7l
e AEFEEEIAE 3T AR 7] TE5E A
AE AlFollM Fste] ARSI T it AL
oo 5549 35S 2 fenhexamid wettable powder
(WP, FAEEF 50%)y AAsted FA 7152 ek vl
ST} (Table 1).

ZH] g AEFESEEFAR] HYFEEdTEE2AE
ot (emodin 30%, ethanol 20%, wood vinegar 40%) <}
SEHAFFEZEEZ2ANEFTY (curcumin 10%, eugenol 40%,
wood vinegar 30%) 12|32 Ao |FEERNYTFEES
Z N &3 (chrysophanic acid, emodin 15%, phytoncide
30%, wood vinegar 40%) & 3% °IATth Al¥EE f71EY
2= mABEAA B, subtilis (1.0 x 10°cfwml), 2124 2
@718 A 19.5%), T3 (S 20%)5 35S ARSI

fF7lsdAA e a3 A8E flstd AEES S5
Al Fold A He] 1k AuiErtEglA 2014 4¥
20149 79714 FYPHJ oM, 434
F715dA2A el thate] aARS Fasisl.
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2. 2K XM2AD| W el
F71EdAA ] a178S gk FAIRA L] HAH =
AF AlEgog o] M Azjel W E AEE Ve R
At} (Table 2).
E AIRoA ] kAR YAl B AEzkAe] 739
T 1A HAIFE 42 NYRE 10d Ao

o
-

lmE‘

ekl

43|

N

=

(o)



Table 1. Lists of agents tested in this study.

B2 WH| R

. , . o Recommended
Part Materials Name Active Ingredient (Al, %) Dilution
Emodin + Ethanol
+ Wood vinegar 30 +20 +40 500
Curcumin + Eugenol
" Wood vinega 10 + 40 + 30 500
Environmental friendly Chrysophanic acid
organic materials + Phytoncide 15 + 30 + 40 500
+ Wood vinegar
B. subtilis 1.0 x 107 cfu/me 250
Soybean Oil 19.5 500
Sulfur 20 500
Chemical pesticide Fenhexamid wettable powder 50 1,000
Table 2. General information of the application time. 2 71Eo 7 AT AQAEsIh AEYHL 35 psi 0]

Year  Ginsengage Application interval Application time

2014 4 4 times for 10 days Before disease
interval

2014 4 4 times for 7 days Initial disease
interval

g @ 11, 4 21, 5. 1, 5. 13) 3o, 43 A Al 245
2 olsld 29 FHAg Tl ¥vhd W x xge 1%} ¢k
AHE el 69 279%EH 7Y 7+Ho2 E 43 A7 (6. 27, 7.
4, 7. 11, 7. 19) 3t9om, 4z} APA] -2 2l 1Y =
A2 =HAT (Fig. 1).

3. A[SIOHH| AMEJ|2 U Abgzar

A Aol BIAFTE flste] FAIHA FE7|H
= GLP (Good Laboratory Practice) A|Z3|A g A B
A A7 CO, 57 (R&D Sprayers Opelousas, LA,
USA)YE AR o™, A2 ARS-FE 10a HAE 120 £

| l
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l

Apr. 11st
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13rd
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30th

May. 1st
2nd
11st
12nd

l

13rd

Row, =9 el 8002 VS Teejet (Teelet, Spraying
Systems Co., Wheaton, IL, USA)S ARSI, FAIAA 2
Sl Al 7] FEee] Foto] Attt

4. YUHIRZN Jlekeigt
A4 A FFoge] WL 7]

A5 7] 2L Zow A St whhA
ol 201497 FH 297 (2012, 2013) 2HA
(4-59)F WHx A7) (6-89)0] 71dESS
W oA A 2] Hgr)Lo] 147-198CE A4 2d
7re] HEA7] (12.1-19.6C)ET} 02-2.6C =gkom, Ay
EFEE 50.7-51.7%% I 297 HAFEE (55.3 - 56.6%)
BT} 4.6-49% Fasiict. 9 FASHE A9 43.7-
36mm 2 (85.8-64.6mm) A 2W@7 AFHT 129-
35.2mm 7HASHATE WhHo Wz XE|Ql A He7]o]
235-265C2 20143% T (242-27.7CHA 247+

7| ee
H@71e B} 0.7-2.8C woron, A 65.5 - 77.4%

[

== Temperature(°C)
~#— Rainfall(mm)
Ralative Humidity(%)

1__

AT
|

June. 26th
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Sth
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20th

Fig. 1. Weather condition in inseng field from April to July in 2014 in Cheongwongu,
u

Cheongjusi, Chungbu

The data were obtained from Korea Meteorological

Adminisration (KMA). TApplication Date.
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2 37 2d7F HaEE (63.0-73.8%)ET}F 2.5-3.7%= =9k

ok 20149 ¥ T Aol 92.6-198mm = A 27k
H7 4 (162-332 mm)il’/} 694mm -134mm= Ao, 4
HF dae 69 14 79, 82 199 A 2
Wk B (69 125%_! 7% 17.5¢, 88 16.59)%}
B3RS w & o= §lTh

5. A+ Hiix] & SHIEA

AT wixl= Gy 3RO 2 Fasilo
AR QI AElEgold WA Ao A ]@?"H 72
AA 10075 IR oJHFE XAlele] o|HFERE F7]8
om, Qi Alegoge] W x Ao A AlF
F AA 10059 thk oWPTE ZAkst] o|HPER £7]
siaAch. BEgk FAIREAC tiste] 14te] ofsfjeli= Fok]
=71% °k'6ﬂ/\]547]—w+ Rl Foto] fals
(O:QFEH , 1:2Fe opdlo] 271 Qs
2R %Halg, 3: A" o] 50% = o,
g FElE WAl o gk Bo] dF EA,L S
AP Whrol TSISIEE BAAAL BET Sl 2
A2 Duncan’s Multiple Range Test (DMRT)Z 5% <=<=°l
A freds Adsisith
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 AEL QR Aol o] X184 WAlE Qs 771
lﬂﬁx}x}] Mg 7]
44 Q1S o= W B Aejor W AEE
sto] EHAAS FAsIAT

SAIE f7lEg7 Aol tiate] Adlergoly I A 2]e]
FAANEE T3 A3 (Table 3), 71 NEE F715QA
A CAPW [4#]Ao|5ZE (Chrysophanic acid/Emodin 15%)
-HAWYFESFZE (Phytoncide 30%)- =% N E3H  (Wood
vinegar 40%)), CEWV [£&5FZ% (Curcumin 10%)- H3F
FZ% (Eugenol 40%)- Z2A &3  (Wood vinegar
30%)), EmEWV (U35 E (Emodin 30%)- o€t (Ethanol

20%) - B2 N EFA (Wood vinegar 40%)) &+ 3 (sulfur),

D s = B |

F71% (soybean oil)ﬂ A& 747t 53%, 5.7%, 7.3%,
6.3%, 8.0%= TIZSFAIQ! fenhexamid F3HA19] #HE-& 2.3%
o Vs atort, PAele] e (1858 15.7%] ]

st AR fFelet AlolE Hlow, nA=AAlRl B
subtilis?] "HEE 10.3%0] W]l frolt Ajo]= Wl
ST SAAAER BAVRE AVER f7ledA = 3t
sk thie WAl A7 YA CAPW ¢+ CEWVS Ziz}
64.9%, 62.9%= A= 31 o] WA717} 84.4%S} HIAL
st 2 WAl i Wit EmEWVE] WAl 7k=
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Fol
Oloh

—_ = 1o

Table 3. Effect of environmental-friendly materials for organic
agriculture on the control gray mold caused by Botrytis
cinerea before disease incidence.

. Disease Control value  Phytotoxicity
Materials incidence (%) (%) (%)
EmEWV? 7.3b 52.7cd* 0

CEWV? 5.7b 62.9b 0
CAPW?Y 5.3b 64.9b 0
B. subtilis 10.3c 32.9e 0
Soybean oil 8.0b 48.7d 0
Sulfur 6.3b 59.2bc 0
Fenhexamid
WP 2.3a 84.4a -
Untreated 15.7d - -
*Means followed by the same letters are not differ significantly at 5%
Ievel by DMRT.

"Date of investigation: 26th, May, 2014. PEmEWV (Emodin 30%,
Ethanol 20%, Wood vmegar 40%), *CEWV (Curcumin 10%, Eugenol

40%, Wood vinegar 30%), “CAPW (Chrysophanic acid/Emodin 15%,
Phytoncide 15%, Wood vinegar 40%).

Table 4. Effect of environmental-friendly materials for organic
agriculture on the control of gray mold caused by Botritis
cinerea at first stage of disease incidence.

. Disease Control value  Phytotoxicity
Materials incidence" (%) %) (%)
EmEWV? 13.3cd 55.2¢c* 0

CEWV? 11.5de 61.3b 0
CAPW? 9.5e 68.0b 0
Bacillus subtilis 17.8b 40.1d 0
Soybean oil 14.8c 50.2¢c 0
Sulfur 10.7de 64.0b 0
Fenhexamid
WP 4.2f 85.9a -
Untreated 29.7a - -

*Means followed by the same letters are not differ significantly at 5%
level by DMRT.

"Date of investigation: 20th, July, 2014. EmEWV (Emodin 30%,
Ethanol 20%, Wood vinegar 40%), **CEWV (Curcumin 10%, Eugenol
40%, Wood vinegar 30%), *CAPW (Chrysophanic acid/Emodin 15%,
Phytoncide 15%, Wood vinegar 40%).

527%= 5933 220 Z7he] WAI7Y 59.2%9 48.7%2
SAFe WA &S JER e, AEA A HAI7E 32.9%5.
U fog zlol2 WAl g7}t =34

SAE F71EAAAE tPde s Aol Wz 2z

o gt FAAHS A3 A7} (Table 4) FA 2o g+ 2+
HE OIHAE)S 29.7%92H, CAPWE & 9.5%=Z
A £33k (38Fsek) 4.2%0] Bk T o we
< By CEWVeF f3e] 282l 11.5%°F 10.7%% H]
YA Hiﬂd 7P e &S YERITE EmEWVE ' E0]
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133%Z 21542 11.4%9} v 52] 8-S IS
W B, subtilis®] EE0] 17.8%°] vlshA £-23 Xjo|= &
£o| thh St FAAAERE A A EH {7
iﬂx}zﬁol CAPWS CEWVE zHzh WA &37} 68.0%S}
61.3%= NI W= 53] (SeksohydA el 85.9% 1
The wton A4 °71i°41}XH oA 7S A E ot
=T EmEWVeE 254992 7H7t 552%% 50.2%= B.

=2

subtilis 40.1%°] ¥]sPH ]‘?‘} 2ol 2 WA g7} ==k}
ol el ANEAAE A R Q4 AdlEsFole st

T Aol Wz AE]e] LAY A3 CAPWE 64.9 -
68.0%= -8 WAEAE Rl Q14 AdlEFgolyel o
ate] o) B A gt /1o, CEWVeF EmEWVE
Z}zb 62.9-61.3%2}F 52.7-552%% B3 3= UEeRdTh
Doh ¢} Kil (2001)ell ©]a} Q14 Rl tigh a3 2E
o] ghls} o] ol st ArAIlA] FAIE 163 205 2=
ZollA HEFEN FAE : emodin}ye HYHl gk 50% ©]
ol FA A oA a3t eSS ﬁfﬂ"ﬂlﬂr oo Q4
of tigk ofsl TS AN A dFgFEH-L 10.0% 34
FEoA 1A Yoy o] ke 5 %H /%ol Y
%o, 2.0%2] STl E ok k] sl 5ol 47@401

AFF gao] a7HU. B A7ARNE JPFEE] <
# ALFBON G WAL ABAAR méw
50%9] 0] WALINE BT WA o]F HEA|
ool A FwARAS vel ¥ A velE B2 o
o W % AR dEae b Ay MFDen 5

et Ao woken
im 5 (2009)> HH-E o83l FAHXSIH SR Borrytis
cinerea®l| °]e+ 43k A4+ Hﬁﬂﬂc} °4€L°1W @ﬁ%«l dE
9l eugenol WA ’FoNA] 80% o o A ASYA &
5 VR o, Aok el A xqa Al Tz%ﬂ%%ﬂ*i
80% ol’de] WHES BY o 788‘%% 10-20% oJ3l=
A g Ee] 7>H”‘+J4<>1H*°ﬂ o8l =2 WAl asE HoiFin)
Kwak 5 (2012) 2134 f715dAA2] Adlagoly o
L] AgAA gl ek AN F3L 20%0]54]
Wl FARIE A G IS B, tiEe] A
dagoly xxpgol AAaHAME F32 AEFEE (3
UHEEE, A9FEE) 9 vAEAAS & 21373 f715d
AR ET EApdelE ABRs A oE YeRgth 2 AlEds
NN= F32 st AL FFogel tish ZgAE AellA
60% T BAGHE HAFo 359 HEFEE E9A
HBAY A o 9 ek 295 RSk et
A AHEZIARS 7 Ao e] WA flEiAe AL
H AR S o] FQ3tH, o|& 98l e
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Seong 5 (2014)2 Hxd Ao w& <
ABHE A5l W= el A °q:rLﬁJ+
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