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ABSTRACT : This study was conducted to select and develop effect of eco-friendly organic materials for the eco-friendly
prevention of Anthracnose occurred in the ginseng. Anthracnose on ginseng is occurred by Colletotrichum gloeosporioides and
the crop damage is severe especially from July to August after rainy season. The test results showed that control effect by test
products materials on the three years ginseng and four years ginseng field was lower in eco-friendly organic materials than
that of chemical pesticide. However, the control effect of bordeaux mixture was higher with 71.3% and 73.8% levels than
those of mineral matter, microbial agent, and developed plants extract mixtures (Eugenol, Curcumin, Wood vinegar, etc).
On the other hand, three types of developed plants extract mixtures (3 types) showed control effect in a range of from 58.1%
to 63.6% against Anthracnose which was higher as compared with plant extract alone and sodium silicate regardless of ages
of ginseng. The results of this study would attribute in verifying the control effect of eco-friendly materials against
Anthracnose for ginseng through investigating antimicrobial compounds contained in the plants body. Also, it would be used
as control method against Anthracnose occurred in ginseng by judging the right control time through monitoring occurrence

of disease.
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QA (Panax ginseng C. A. Meyer)> 23 UF3 QA4
&0 &8s thAA) REAEZA] shloAs 7 BaE o)
olg} &1 (Lee, 1994), AHZ7, 7HIRE, HYzA, 5ol
A & Ao X5} oS flgh o okEuERt ofug} <13k 7t
FAFOZE JidEo] Wol ARRE L Qe A4S FEAEE
A Fee mhd = 718k ATk (Jeong et al., 2004;
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JsE 2 o} (Oh, 1981; Kim, 2004; Im et al., 2006;
Kim er al, 2007a; Korea Society of Plant Pathology,

2013). 53] 2 FolX Colletotrichum gloeosporioidesl )3l
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Table 1. List of agents tested in this study.

Ginseng age Group Materials Name Active Ingredient (Al, %) ~ Recommended Dilution
Eugenol + Curcumin + Wood vinegar 20 + 10 + 40 500
Environmental Curcumir? + Emodin + Medical Herb 345 +17.2 + 17.2 500
friendly organic Wood vinegar + Emodin + Ethanol 50 + 20 + 25 500
3 materials Copper sulphate + Quicklime Cu 32 500
Sodium Silicate Si0,1.34 250
Bacillus subtilis 1.0 x 10° cfu/mé 250
Chemical Defenoconazole WP 10 2,000
pesticide Azoxystrobin SC 20 2.000
Eugenol + Curcumin + Wood vinega 20 + 10 + 40 500
) Curcumin + Emodin + Medical Herb 345 +17.2 + 17.2 500
fE‘nwronmenta}I Wood vinegar + Emodin + Ethanol 50 + 20 + 25 500
riendly organic e . -
4 materials Citric acid + Ginkgolic acid 20 (10 + 10) 500
Copper sulphate + Quicklime Cu 32 500
Soybean oil 19.5 250
Chemical Azoxystrobin SC 20 2.000
pesticide
gAY WAE fste] 24 WA, A WAL sk Al Aske i gANS AR AT 5 e
S ol Aol o gEo] AN vidvitt BRI BE flEdAE ek, el S5 fr7 s ARt v
AL AY7IZYe] A7) wsge] ool tidh maA]l WAle AdHe wAdS Selo] ' WAl adE skl E A7E ¢
2 Fof] o=t 9lE Aotk (Lee and Choi, 2009). = 33T}
28] S BEe] At 2L FEA QP FAblA Q)
Aol TR woFe) Sk BAIZ FAFARL WS wAys S 2 ok
3 9lo™ (Quan er al., 2004), 3}3RsFe] A 315 Bl AR
ol ol A4 gH] el Aol AL tt (Oh er al, 1987). 1. Tlekd WO Mg
Aol BePsoke] G0 odsl B £42 0d A QA WAshs BAMS] AR AR Slske] B
2 8 o}, AEAE AL Akl RS AF AR A2 Sl f1EdARIE ARTFsE 222
ke T Aol B, arRlEE R S EE AR A JiEE AEFEEs £ AY 3% 7] 5=
of that 877k A3k ARl met AEsts WAle 7t v E ISR SAE ARER Aol deiE Al e
G o] FAAL QAT (Ahn er al, 2009; Hyen et al,  AlF& 78k <l 3345} 438 S tido R NES
2009; Kim and Park, 2013). ©]&3 &M =fieloid= sl WA Q4 3d4S tide= A s34
Tl Ets AT dde e vdEs o83 A=t FARRIE AR NEE AR HeFEaes el 8- &

2 A T ooekgt dFEel JYEA ATt (Jung et al.,
2006; Lee et al., 2008). 53] AX=ES H AA=ZHE
PG EDS FAEHL olF o83 IR A A
7t elA AEA e (Lee er al., 2010b, 2011),
HEo] SlelMe &4, dig, 2% olv S FE9
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=520 EFd  (Eugenol 20%, Curcumin 10%, Wood
vinegar 40%), & - N3 . FFAFEEEFY (Curcumin
34.5%, Emodin 17.2%, Medical Herb 17.2%), &% . o3+
- o2 (Wood vinegar 50%, Emodin 20%, Ethanol
25%) 5 3TH FIEHAHRE 558 HIREE 1F (Cu,
32%), THIYEF 1F (SiOy 1.34%), PIAYEAA (Bacillus
subtilis, 3.8 x10*cfwml) 15 5 F 652 AEspct. v
A 494 AR ANM ] FAAA = 13}l A 7N
e AEFEEER 3FS Xk wid 29l FEE
(Citric acid, 10%, Ginkgolic acid, 10%) 15, 43|15
1% (Cu, 32%), 5+ 15 A 195%) 5 65
wato] EEAIRS ST (Table 1).
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F7lEdAe]l adAds A% e 4 gAd
A ol APsiien, 68 FetH 10d AR 63 A
A sk A= Qe RS 2fsie] it 3
A7 434S e s dAsiien, it 3dA) B 434

o] Ao 12} FAARl 69 sk (6. 21)FE 10

74 % 63 A9 (621, 7.1, 7.11, 721, 8.1, 81131t}
52 A2Al AlFEAY 3= st 1Y AAAE] skt
(Fig. 1).
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5 Y, CEMH)Y ZH7} 7.3%, 7.6%= H|5=315om,
Eugenol - Curcumin - Wood vinegar (83 - €+ - HXAFEE
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HA, FAHAERE T Ee] 2folE Hiet A3Harde
6.0%°] W2 YHES Hou, FE2 (Sodium Silicate)Zt
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Table 2. Control effect of eco-friendly organic materials against Anthracnose in 2013.
Tst investigation* 2nd investigation**
Materials Name Disease Control Disease Control
incidence (%) value (%) incidence (%) value (%)
ECWV! 8.7de 59.8cd 10.0c 60.4c***
CEMH 7.6cd 63.5bc 10.3cd 59.2¢c
WVEE 7.3cd 65.2 bc 9.6¢ 62.0c
Copper sulphate + Quicklime 6.0bc 71.3b 7.4b 70.9b
Sodium Silicate 10.7e 51.8d 12.3d 51.3d
Bacillus subtilis 14.1f 32.4e 18.0e 28.9e
Defenoconazole WP 4.4ab 79.1a 5.0a 80.1a
Azoxystrobin SC 3.7a 82.1a 4.7a 81.4a
Untreated 20.9f - 25.3f -

*Date of investigation: 20th, Aug, 2013. **Date of investigation: 10th, Sep, 2013. ***Means followed by the same letters are not differ
significantly at 5% level by DMRT. FECWV; Eugenol + Curcumin + Wood vinegar, CEMH; Curcumin + Emodin + Medical Herb, WVEE;

Wood vinegar + Emodin + Ethanol.

Table 3. Control effect of eco-friendly organic materials against Anthracnose in 2013.

1st investigation*

2nd investigation**

Materials Name

Disease Control Disease Control
incidence (%) value (%) incidence (%) value (%)
ECWV! 11.5b 59.8b 12.5¢d 59.7cd***
CEMH 10.6b 62.7b 13.0cd 58.1cd
WVEE 10.7b 62.6b 11.3cd 63.6C
Citric acid + Ginkgolic acid 13.1b 54.0b 14.2d 54.2d
Copper sulphate + Quicklime 7.5a 73.8b 8.7b 72.0b
Soybean oil 13.7b 51.9¢c 14.3d 53.9d
Azoxystrobin SC 4.6a 84.0a 5.1a 83.7a
Untreated 28.5¢ - 31.1e -

*Date of investigation: 20th, Aug, 2013. **Date of investigation: 10th, Sep, 2013. ***Means followed by the same letters are not differ
significantly at 5% level by DMRT. TECWV; Eugenol + Curcumin + Wood vinegar, CEMH; Curcumin + Emodin + Medical Herb, WVEE;

Wood vinegar + Emodin + Ethanol.
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Aolg Wt FAARAC] gt ofA|e] A&a e duEd

Aol o BHE (e 253%A0m kAl
shebeoke 77t 51%E R SRkt wh FAIAAR)

F71EdAA ] Y ES Ay RE WVEESH ECWVE 2H2t
11.3%, 12.5%= H|5=3H3o™, CEMHAAE 13.0%= 12}
ZA} A} vlwsle] BHES 24% 718 71EF £71
FHMN= 12 AL Ao} vlaste] oA 9] A &R &
ztolE HolA| ettt FAIAAC] st WAl g oE Av R
oAl slshE ke 84.0%2] WAIENE Hor, vhA
ARG 71 EAAR 2] WA g3 WVEES CEMH:E 7}
7} 62.6%, 62.7%= H=8I o™, ECWVE 59.8%= 2%9]
AEFZEEIA v)g)] e WAadE 2T 7EF 571
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b 394 B 4dAe] A A3} WVEESH CEMHE=
62.6 ~ 65.2%= WA EHE HA O, ECWVOIA = 59.8%=
2%9 AEFEEESHA vlE) L2 AEAE B
e okA| o] 2] & @ oAM= WVEES®F ECWVE ZHzt
62.0~63.6% <} 59.7~60.4%=Z WAGIHE B on, CEMH
ANME 58.1~592%= 2F°] HEFZEEHA vl @&
A&aIAE BHAth £ AFAHeM 359] AEFZEETA
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