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Suppressive Effects of Homemade Environment-friendly Materials
on Alternaria Blight and Anthracnose of Ginseng

Lim, Jin-Soo - Mo, Hwang-Sung - Lee, Eung-Ho -
Park, Kee-Choon + Chung, Chan-Moon

This study was performed to evaluate the suppressive effects of organic fungicides
made using environment-friendly materials on leaf spot disease and anthracnose
that infect ginseng. Anthracnose (Colletotrichum gloeosporioides) and leaf spot
disease (Alternaria panax) are principal diseases that decrease the yield of ginseng
by defoliation before root enlargement. Fermented eggs and oyster shells, water
extract of green tea and ethanol extract of red ginseng dregs were significantly
effective in suppressing leaf spot disease. Fermented crab and shrimp shells and
fermented motherwort were also effective in suppressing the recurrence of ginseng
anthracnose. The preventive effects of these environment-friendly materials were
definitely superior to the therapeutic effects. Therefore, these materials could be
used as dternatives to chemical pesticides, which can not be applied in organic
ginseng cultivation field. These organic fungicides need to be applied before the
incidence of ginseng anthracnose in order to maximize their suppressive effects.
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2 Alternaria panax®ll 2J3ll 2% 3 (Leahy, 1986; Putnam and Du-Toit, 2003)
Qo) Ao By yitS FA3TH(Bae e d., 2005). Rosenbaum(1915)9] X
H Aternaria -2 S22 31 (Black root rot)oll = #o g thal ot HFHH
< 49 sieRE 897HA] WA sk, 53] 12 tgd 5690l A st <t 2
)= %E}(Kang et a., 2007; Kim et d., 2008).

o14+ xS Colletotrichum gloeosporioides ol &3 3% 1 (Nakada and Takimoto,
1922) 214ke] o, =71, Gl SollA Wyto] Mgt WY Al7]= 6 sk FE o A
B RAEEE e, AUlss, 250k 22 7138 o YA Aol Atk Jffriese
et a., 1990; Wharton and Dieguez-Uribeondo, 2004). 1A A4t ehx o] iy o
Z719 84¥ dl<eoll 4715 HATHKim et d., 1990). 14+ Ew;u ZAE= HIEo) o)A
AvtE= giZ2AQ0 HHddolti(Madden, 1992). &4 ESF T EA5ithr} Bl
Sl o3 Flo] £7] == oz AP ti(Madden e d., 1993; Bae et a., 2005). #2433k
S oA BA T Ao 22 ol FHEste Juirt AR g7 0] HH thA] WSy

|28l o (Wharton and Dieguez-Uribeondo, 2004; Than et a., 2008). ¥4 ¢& ¥ Bk
ZaE 2 EA 22 oA DE3 Fo A EA o g ¥t doi(Eastburn and Gubler,
1990; Khan and Sinclair, 1991; Wilson et al., 1992; Yaoshida and Shirata, 1999).

ke A 5474 thdd wEAA AEE SV S slFoloksty] wiiel AEAVL

Aofate] Wl Fale Halizt AA wid A o] HAsH7] wEl(Whetzel, 1906;
Nakada and Takimoto, 1922; Mok, 2000; Kim et al., 2008) AH| &7l = IHtH o2 FoF
S d 7~108] AE AFE3EAL A= A o|th(Bee et d., 2005). L} A4S AH|EH= 4H]
AHE0] QA AEl 7ol oA FE el E S FeAst Jdtilang e a.,
2011). A F71% Satell tigk art ZvketEA 7% Slste] Aabsrts Solukar §)
© FAolL 1FA PEAES ALt A5 SUMATIEE AT Al&EA o] Fo
A Aok weEkA HZ AFIES F8hsoks dAlS] flsk] AESA WA (ung
et a., 2006, Lee et d., 2012)7} FFA A A (Lee e a., 2010; Kim and Park, 2013)2] ©]-&-
w3 A5 BY/lel FHsta Uk

AESH PHOoEE HAENA 2 FHEH=E S ol &3t HddS JAAII=
W (Robert et d., 2003)7 =4 713 4 E2S 7R3 = Bacillus spp.(Baker et

o

., 1963, Mehnaz et ., 2001)S} 2& PV YELS o] 83 W YA b WgEo] 2
SHAl AH8-E Al JITHKim et a., 2010a; Lee e d., 2012). Bo| AMEH I A= XA F7]F
AR F EAL B AAN IR E e TN A WO W

S0l A B AgAoldA @A7A o2 Zhzell FH e shA AH8E AL JTHAgrios,
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2005; Li et a., 2005; Kang et a., 2008). 413| F-&FAv FEFITFA L 22 A=
&2 37 (Lee e al., 2010), A FFo| ¥ (Kwak et d., 2012a), B4 52| 24} Ho}
2 FAe] A A 5 o] $Eal(Kwak et d., 2012b) 7HZ o] M Hsle] HZ 7ol A
ol AFEEta itk ey 7€ o] 12 7)o o]9} e FHAAE AFESHA oFaf A
o] A7l Al ATHAIN et d., 20139). 1Y oFA7EA] AR A 2] B A &3
g g5 st WEel Bae gloh waba A5k Aol A 7 A7 He Wl HEY
B gAY 71 A A O AV He BaAlEA Sehsoks diAste ols

M B 5 gt OAATE Basth B aFAE §71% oA A8E T QA
FAANES AG HENS W) A BAY} HRE T DY AAEAE 24}
shqict

2 Aol AMES FAIAEE QeSS 1 FAbE HEY ik E, HAAdsE, =
A F2E, S Vs & S & A gd 25y, I EAE, JRE AAFY T
ol I Az W2 o3 2t Aers 2 Q1ike] Q3 F7] 300 kge SR AA] 124]
L EHE W A FUE AdWHgew FESTE A FAE T E e 200 L Bl 34
1k 20 kg, A=x3 Q14 Sl - &7] 5 kg 2HEE] 5 kge P EF vAE wWjgYE B
7H5 A9 1d B9 AL, oA EaEEAT Ak EES 20870 AdxE =AW 8
kg, &M 4 kgs Y3 EFVAYENY dHE 7FS A9 H2 HdE 92 Fof A, 44l
oA 100¥ <t TEIATE AAZES 20 L &) ARAZ 8 k 3

, = A3 4kge ¥
3

EAE AT A 4 7HE A9 A MdE 9L F AL, o)A 1009 Fek ¥
} 10 g2 %

2 S
100¥ EoF La Tt T4 &8 20 L ool Axd T4 2 kgt 2] 3 =
% ol o] 95% YIS 715 A T LE] A2, GAoA 100d T @HE
A Ad dae 20 L &7 vlZ Al A4 5 kg vlE A4 5 kg A2

=
A0 AR A AN 715 A9 P HYE B3 AL, HelA 1008 Feb LA,
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VA E A £ 10 L Fotgd 2ak AEA AA(Y, 7], ®a)) 3 kgt ZAE 3k
100¥ & AS A A T G2 2o Eof 959 ¢AL-E ol 7HE Ao LEsI] A
<, ?.}@_oﬂfﬂ 100 B9t HESIATE ux AAFHLE 20 L HLE-Fof| rnx A&
H e}

T ATE WS F AL, A BESAL

qof AR 22 Qi W HETH Eiévl 95} uma
20 A L B2t AuistATh BEFS HE3H] Y8 vk g2l e A=A
£ 79 79 U AAEE ST o] Aol AR WA 37 FRAYAE
(RDA genebank)°ll Al 2012 LﬂEOﬂ =
AT ES o] &3t HFHH AT VA vl Ao HFF $ 23C UV HjgF7]ol Hof 35
o 12417 B¢k UV 55, %Xi%%ﬂ% PDA (potato dextrose agar) Bl #|oll HE3F 3 23C =2
FAE = w7 92 & FF5S 3Tl 27 12413 Bt A5t AU} s 3§
A4 w7hA] 109 FF miFstah 35 A=E Zwr]o] &9 ¥ 50 mL Conica-tube®ll
Hol 2 A H BAYZA FojRol AL Z HemocytometerE ©] &5} 79“'&&*
3 gAH e BYxa ekl WS 7hzh 1x10°9) 5x10° spore/ml 0.2 @Atk Al
o avel NREAZ UrojA] HAAER oY dads AR 8] WA {:«%7&1}
Al A2 (008 54) & thid HAdAS FETSNA, A5EAE HAF3H] SlE HvA ¥
o AE T ohed WA AAE A 25000 3] A)stATh AP T vl X = S ojul x| 5RF
EO 2 AR A} BAYEA dE8A S 7‘74 TE 50 mLy Ahel Mo ¥y

o HAF F F55 1A Sl 3¢ Bt HT él%iﬂe =TS 4‘?—71E = U
o

ﬁ
4
>
q M

sk el ai 2 X883 2AE AE 7Y Fo U3} Z7)0) SH—,—rﬂu]ﬂJJr Ser
AS o) gt ZA 2 FAS FRIEte] 7 oRE 91 & o|WE WA /IS l*&é}
AT} o|WET WA} ALE GOt 7O AL o] aste] A% FAT. WA 992 7
Ae Duncand] TE=AA WL o] &3t

Disease incidence (%) = No. infected leaf / No. total leaf x 100

Control value (%) = ((Disease leaf of untreated - Disease leaf of treatment) /
Disease leaf of untreated) x 100
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ASAAAE Ag] A3 o AFHY SYES ZA 23 TH(Table 1). A+Al=
AsH®TH 4 akdol A o] 88 A9 o &2 Uy AAEAE YERPATIL g Hyun
S(2000)7 Shin 5(2010)¢] R4 A. panaxel oJ3te] sl <l
&GN = A gafdwn} dpdaidol s A2 off thAl= U o=
TJrE A7) el A F IAAANE A2 A B W dA &z

gkon sshsef A ol X X mX= AAE YR W Cﬂl‘ﬂ*x}% o= A
AAAAE Aee o o & &35 Btk o] 2RSS E W AP AVl ¥ AdAE
e} ofF WHI #AVE A& ¥ ol F FFE VA= AL & F AAHShin et 4,
2010).

WA RS Bl A8 AA= SAFEE, S 4de] 49, ddds solie
H o] S Aol A e w ssks ek A
WA o] A gxkdolA A E st 35| A Ay
(2000)& 2.°] = (Peronospora spp.) 4%

A olgtal Bttt AR F 2 FE2ES o

°F(75.94%) Bt} T] -8 WA EI(96.1%) S HERAAT. Z23k= ohke Aegd A7
Shaala Qlo] H& ksl gt Qe Ao 2 g Fth(Wickremasinghe, 1978; Lee and
Shin, 1993). 53} FE2E2 E3 A7 d3dY &alE FXAA AF5A4HF(SAmondla
typhimurium), || H| A= 22 MEZE AFEA I (Pak et d., 2001; Shin et a., 2009). 2]
o] 274 oA FE M A g =4S st Qo] X182
o2 WS AAAZITHChoi et a., 2002; Ahn et d., 2013b). 53] AR} K3} S

Foll A YA Z AL vHF FH a7} ETHKim et d., 20100).

%Hﬁ‘r?& 2 AU HREY (A mali)e] BeUd BSES AIgTH(Yoon and Lee, 1987)3L
staRedl, daZdge ATHoE AP uf stk 3 WAadE Bk 12y
Slxbzb4r o WA &7} thA A% Th Yoon 5(1989)8 CaO9} CaOH),= 557t ES&+E
1 A a7 FUAT CaCOse F =0l AHgle] WAl axrt Axsitty R

g3l ME NZAHAAA Z= A ukdg] =R HEYY WA EdE g2
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Table 1. Effects of environment-friendly materials on Alternaria panax in Korea ginseng

Appling time Materials Disease incidence (%) | Control value (%)~
Untreated 32.4abc’ -
Azoxystrobin 13.9ab 57.1
Ginseng pyroligneous liquor 30.6abc 5.6
Fermented ginseng by-products 16.2abc 49.8
Fermented pig and cow bones 36.5abc 12.6
Fermented egg and oyster shells 17.4abc 46.3
Therapeutic | Water extract of green tea 18.3abc 434
effects Ethanol extract of mugwort 26.4abc 184
Ethanol extract of dandelion 20.0abc 384
Ethanol extract of red ginseng dregs 29.8abc 8.0
Fermented crab and shrimp shells 47.9abc -
Ethanol extract of fermented ginseng 30.8abc 44
Fermented motherwort 42.5abc -
Mean 288 135
Untreated 32.3abc -
Azoxystrobin 7.8a 75.9
Ginseng pyroligneous liquor 20.0c 382
Fermented ginseng by-products 12.8ab 60.6
Fermented pig and cow bones 21.5abc 337
Fermented egg and oyster shells 8.0ab 75.4
Preventive | Water extract of green tea 13a 96.1
effects Ethanol extract of mugwort 15.8ab 51.2
Ethanol extract of dandelion 23.1abc 288
Ethanol extract of red ginseng dregs 6.2a 80.7
Fermented crab and shrimp shells 16.6abc 487
Ethanol extract of fermented ginseng 21.2abc 345
Fermented motherwort 28.7bc 0.1
Mean 16.6 52.0

* Mean segregation within columns by Duncanz's multiple range test at P=0.05
** Control value= ((Disease leaf of untreated-Disease leaf of treatment)/Disease leaf of untreated)
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Fig. 1. Effects of organic fungicides made using environment-friendly materials on leaf
spot disease caused by Alternaria panax that infect ginseng

A: Untreated, B: Azoxystrobin (Ohtiba, Sygenta Co.), C: Water extract of green tea, D: Ethanol
extract of red ginseng dregs.

2. A7 AA o] Q4rehA Y WA wt

o ATl AHEF IBAHAAE ALHom AHed it AsxdoA A & B¢
272 AHE-3E 3}8h5 CF(Azoxystrobin)oll Bl&) A 8] W WA EAE Ho|HA 23]
S-S 248 A4S Uit (Table 2). 1874 AAZS obdoz AS o i
W&ol WSkAINE 23| T4 v FAHY, SAFEE, JREAAEFY s HF
T AY RS W 23] EHe = PEP%'E} =72 ARES Azoxystrobin Alge Fofe
FFole] AAHGAE RAANAA TFS JASH wHEo] WS AAAZIT I B3t

o (Sauter et al., 1999; Bartlett et al., 2002) thZTZ AF&3F FoFe X gxtYdoly) ot
ke gaglo]l & YAEAE BT 2525 S4h wbde] AN Ae A

Hyell JojAs BAEATT JAAA T Gy YA LR = 2P SAFEFE -8— A

rir
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Table 2. Effect of environmental friendly materials on Colletrichum gloeosporioides in
Korea ginseng

Appling time Materials Disease incidence (%) | Control vaue (%)
Untreated 16.6abc’ -
Azoxystrobin 3.8a 77.1
Ginseng pyroligneous liquor 19.5abc -
Fermented ginseng by-products 26.6bc -
Fermented pig and cow bones 12.4ab 224
Fermented egg and oyster shells 32.6¢d -
Therapeutic | Water extract of green tea 72.3d -
effects Ethanol extract of mugwort 21.4bc -
Ethanol extract of dandelion 41.6¢d -
Ethanol extract of red ginseng dregs 18.2abc -
Fermented crab and shrimp shells 24.9bc -
Ethanol extract of fermented ginseng 41.0cd -
Fermented motherwort 26.6bc -
Mean 274 -71.3
Untreated 16.61abc -
Azoxystrobin 3.33a 78.7
Ginseng pyroligneous liquor 10.11ab 39.2
Fermented ginseng by-products 12.49ab 24.8
Fermented pig and cow bones 15.27abc 8.0
Fermented egg and oyster shells 12.51ab 24.7
Preventive | Water extract of green tea 25.22bc -
effects Ethanol extract of mugwort 8.58ab 483
Ethanol extract of dandelion 13.86ab 16.6
Ethanol extract of red ginseng dregs 28.29hc -
Fermented crab and shrimp shells 6.99a 57.9
Ethanol extract of fermented ginseng 18.00abc -
Fermented motherwort 4.55a 72.6
Mean 13.52 20.0

* Mean segregation within columns by Duncan’'s multiple range test at P=0.05
** Control value=((Disease leaf of untreasted-Disease leaf of treatment)/Disease leaf of untrested)
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T T AYIS w @AY wPE 238 =4S 736&% Bt Kang %(2007)44 Kim
5(2008)9] Halol mEW HEHH TAYAT= 49
o] AFolA = AFHH I A S 70 HITT F %—i—%‘—
o @388 HFHW BA ANV} o] w4 e Ao ® AYZAE o zInh v g o %*@
A7 A o] % 7-8€o|th T1HiA ©AR o] w4 U A0 E AZEIIH,
Al AE LEY, JRE AAFAES dHo g Al & w WPES 44 7.0%, 46%=
Al Z2T9] 3.3%H T EUAT o] 8-S fIITHFg. 2). 71 E4R ©hA R (C. gloeosporioides),
317} 21 (Golovinomyces cichoracearum)¥ 5t ofuj gl A &4 Fol 7 2 EA7F He B
W =3 AN I B EJTHE Ghaouth et a., 1992; Li and Yu, 2000; Jung et al.,
2011).

Fig. 2. Effects of organic fungicides made using environment-friendly materials on anth-

racnose caused Colletotrichum gloeosporioides that infect ginseng

A: Untrested, B: Azoxystrobin (Ohtiba, Sygenta Co.), C: Fermented crab and shrimp shells, D:
Fermented motherwort.
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