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Abstract Platycodon grandiflorum and Codonopsis lanceolata have been considered as cash vegetables and
alternative medicine plants in Korea. In a previous survey from 1998 to 2010, repeated cultivation of the
plant increased root rot disease incidence and severity. The disease has been recognized as critically limiting
factor for crop production. However, control method has not been established for the disease of P
grandiflorum and C. lanceolata. In this study, control efficacy of Tebuconazole EC, Trifloxystroim SC and
grapefriut extract was evaluated on the root rot disease of these plants in two different field conditions. Three
of different fungicide were non critical effect to the disease severity and the control value, but grapefriut seed
extract (GSE) was more ability to control the disease in C. lanceolata. In most things, soil drainage was the
most important to decrease the disease severity and to improve the control value.
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ol9} 7Z+e AujHZ e] Z7to] Hlsle] FUoME ZAF
T T2 A4l tigk A7t A Ee] JorE w24 -
go yalg AAH &Aool st glom I djgt

WA tiE o] WSk A o]th(Jeon et al., 2013).
wH el o= Qe Pk 194l vy ket
X]Q’ 7§—?— o‘T J/}EH

B Eo] 0.1% wRko|x|Rt 2:dA)e] 7

30%9 % 7k T Eo] YERdtH(Kim et al., 2011). )4
2ol Z Vsl2 Yehhs Azt SR s 22t
M E 10% mIRte| R, AR M= oF 80%2] Fe]™
o] Bk Zog dEiA o) WAE FAAL B8
gk A]"o]th(Jang et al., 2011, Rahman and Punja., 2005).
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7129 AFATeIA i WASRNH Cyli-
drocarpon  destructans, Fusarium solani, Rhizoctonia
solani, Botrytis cinerea, Phytophthora cactorum, Pythium
sp., Alternaria panax 5 752 WYTo] £, Ezqﬂoi‘jr
(Kim et al., 2012). |5 W 5, <4t e
destructans®] 23 DAY= Zigi adHA dort, _1_?‘/]-
2 - oY BYWEHE Fusarium spp.ol 2] A= A
02 B HoJoH(Kim et al., 2006, Lee et al., 1991). ¥
el WAOR 2l0E Welt guuo R Tt
2% QA7 A Bl 2] b AstHom S
ae) 7 °ﬂ e T ek,

] El

<

8213} %}Hé «l *b*a%ﬂloﬂfﬂ B pHAE 5, 58
.02 MPa, 2% 20°Colld 7Pd =& dt
< 4EA dh(Lee et al, 2014). HZ 714
e H Sl Ast WA At T2 5]
A =

o

o

bl

[rt
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£
fr

A 5o EFTSAE ARE WA7E A
T A7 AR OE AREE L A RS
oH(Kim et al., 2011).

ol ujellr= sFEAIA 2153 X3 R71EAA 19
5 ol&sto] EepA ¢ By B AR E Akt
2} 3F9L, cyazofamid SC, trifloxystrobin SC, difenoconazole
WP} 7 tebuconazole EC7} 713 st WAH(F
oxysporum) 37 AANE BAoH, 7| sAANZE AFs
Z2} FZE(Grapefruit Seed Extract, GSE)°] A3 =3tk
(Jeon et al., 2013). Mol 7 338 g &34E
BRI 3}AIA] tebuconazole EC= triazoleA] At 2
A FHEAEZE Fato] EY Gl 5o 548 U
We EAo] e, trifloxystrobin SC 9] nEFEE]
of SEFANA HAAAGS o} thFst st diste] 3
S Hepdth Bso] 3iok(Kundu et al, 2011,
Han et al,, 2012). 3133 47152 24 At 28 3}
FZE2(GSE) Exdzo] gHrEoldlo] AlEH 3t /‘ﬂi‘l}
o] 715 sAA AR AR DHAJTHAL-

Ani et al.,, 2011).

a2y FA7EA] AR RS o SukE A
ORA| Ao}t AiA] e ol Ul%ﬁ& A3} A oY,
TR A sTtA Q14 BEo 2 HelH g gk 9
sl& &olA] Xl Ut & Oﬂ%ﬂwb Ayl a A
el SR 2 28R o] Al RS B e HY
o] AujgE 2 RS WA &3 A5S TIPS
R
MY WHE TAL Y HY

F A7 Sl =
AR e ARA] AR 7 202 IS HA o}%t}. ot
S S HA AR (Fig. 1AYE 20143 5€ 219 7
H 797402 59 284, 69 4Y, 69 11¥ ZALE Al
e om, Ax] QA (Fig. 1B)E 20149 59 239 HH
69 13U71A] A AR (FEA A AR,
oA g7 N35°21', E128°.15)2 Aslo] A8S 433519
ok AR 54 9] 7 EAe] Aol et SEH £
(N35°16', E127°.09)2] Z2}A]= o]4S #Aar, A 2wl
2 EYS HAAET. 5 A 242 35S 8t
AL, A AR EYS AFEAT B 7] 4
e ] BAS 7E0RE 2o 2o T
o] Holm ZRof Qo] AARL7F HA wElEe
¢ 2P APFRe] gl AA det o1 AlES
o] Holz AL ¥ AN W] EFAIA ZAbeIATH
(Kim et al., 2006 ) TR Y A 2 WHES F
ot T 2 7IEe R Sl
= ATE 0 7801 AEA A 1~10%Z 1, 10~30%Z 2,
30~50%% 3, 50~70%%= 4, 223 70% o)o] Ay A%
o= AEA7F IS HE 52 43 tH(Song et al.,
2014). olu] 3+ A2 = do] s Fslo] 150255 7]
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o8 WHEE ALNSISITE o]F ANOVA 45 A%
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Attt W=l AVl T EAE £ A9 AR

Fig. 1. Field conditions and the disease symptoms of root rot. A: Hadong production areas (paddy field culture), B: Geumsan
production areas (forest stands culture), C: Root rot disease symptoms of Codonopsis lanceolata, D: Root rot disease symptoms of

Platycodon grandiflorum.
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Fig. 2. Root rot disease control efficacies by the chemical applies in Hadong field. Bars indicate standard error and same letters

represent no significantly different among the samples.
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Fig. 3. Root rot disease control efficacies by the chemical applies Geumsan. Statistical analysis was performed with Tukey HSD

(p=0.05).

W A7 A28 oA 6%, FAl ATl 5% W
Wgo] A HATHFig. 2A and B). 35 SFH =K
iR 2] tebuconazole EC 8] YoM = tH3} o] &
ZFo] 7} A Th(Fig. 2C). H3t aFsw SFHEA A=
o trifloxystrobin SC& Ag|gh 792 F-A2] 171 8%
o 2ol W 237} 4.8%Z A a7} A chFig.
2. D). JFA] FA2HE AR a5 AR g gyt
SZERA| A 271A] OFA] B WS FA AAAIZ] A g
018k &= IS th(Fig. 3A and B ). JFA] 24P Auj =] o A
tebuconazole ECE gt 4% vy A+ HA$ 2.4%
o FAHEFE 9%= A TolA W&ol Fiske 2
S 3l H9loH, trifloxystrobin SC 2]+ HA] 7+ 4
FZ FAETE 9.2%A 0™ AYFe 4%=2 FHje] Ty
A 7 et ZebA] 9] 79 A2 FelA tebucona-
zole ECE 3.3%% trifloxystrobin SCE 3.4%3.2.0 F-A2]
T 749 2F7} 8% oo ® oY aHE AEEI
(Fig. 3C and D).

tebuconazole EC, trifloxystrobin SC &F=F 2vf -8 ]2
sto] okslle] S-S ERlg Ax ofsl7p AR ekokt
b4 o] HFEt REg He e HAAEE Y

oz Q% ANHS Ao HRIYL. P B9 of
oW e A2l A A, AT vmaAL ) 3}
olo] giglom] ofs) 24 e BEEA) e,

oHE H2YHSYE RIS %5 HE

e SEH BA AR NN KA1 EAANZ A FA
FE=(GSE) 1,0008] 8j4je Azl v o] 735 g
A tizTet & 2kl 7t gldlem =EkA ] A AE
TolA 12%2 FA oA 8%2 ZEpR| oA kgt vEl
U] 249ktHFig. 4A and C). 8F5 SEHe] Y3} =}
Ao 2Fg EA4F FE=(GSE) 5008] 34 2|5 1,000
v S|l B Fdst oz tye oA Xz telA
T G35 Boy mefA]oM= A9 g3t HSH
2] %% Th(Fig. 4B and D). AHA] Al Fej(E HFA] F4k
A oy AuiRloN e shewt SFH g J3AS
F715AAL 500809k 1,000 SN A] o wky o
A 2 aHE BAKFig. 5). FFA] FAHE Az oA =}
5 FA FZ2E(GSE) 5008 g4 A2+ F gy A$
A oAl 3%nIRke R o] JA|FTE AL
M EEAE 5.9%2 UEELL Z47e] BAETE 9.8%,
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Fig. 4. Root rot disease control effectiveness by grapefruit extracts in Hadong.
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Fig. 5. The disease control efficacy of grapefruit extracts in Geumsan.
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Table 1. Root rot disease incidence and control value in Hadong-goon Okjong-myeon

Disease incidence (%)

Control value (%)

Codonopsis lanceolata  Platycodon grandiflorum — Codonopsis lanceolata  Platycodon grandiflorum
Tebuconazole EC 4.9 10.9 19 36.7
Trifloxystrobin SC 5 10.8 17.5 37.2
Grapefruit extract 500 44 12.8 27 25.6
Grapeftuit extract 1000 4.8 13 20.6 224
Table 2. Root rot disease incidence and control value in Jinju-si Geumsan -myeon

Disease incidence (%) Control value (%)

Codonopsis lanceolata  Platycodon grandiflorum — Codonopsis lanceolata  Platycodon grandiflorum
Tebuconazole EC 3 3.4 51.6 69
Trifloxystrobin SC 3.7 2.6 39.1 76.7
Grapefruit extract 500 39 6.2 359 44
Grapeftuit extract 1000 4.6 6.9 25 37.9

9.7%= kAo G237t A= ATHFig. 5B and D). 1,0008H
s|Aol M JA] o|¢} e FUS FFE HIor=E
A7 F71EAARA Ae FAF FE=2GSE) 37t A
=9 tHFig. 5A and C). AHE- £} 3% 59| (GSE) 24)
33] AEgt & ofsl] ZALE SFS o oFelle] S &

A eF3ket

r9 dlo ofN P

O{Y, Z2tX| 2N ZY YHe 3 dx 7t

HF oA A T 7t o] MRS ZAlste] WAI7}
TESA she S5 gyl R|olA kAl Aol
2 T oA TN 4.4%~5%2] HHES HS
e 712 T8k A3} tebuconazole EC 19%E 7F4 &
for x}E F2 FEE(GSE) 5008 34 oA 27%E
A7 7V =99t Z2kR19] 7% trifloxystrobin SC7F
37.2%Z WAZE =UTH(Table 1). 1A S48 TigA)
wjz] 9] efA| A 2] o A& tebuconazole EC7} 51.6%% 7}
F =%om tEo = trifloxystrobin SC 39.1%%} AHs &
A} 325 (GSE) 50081014 35.9% <02 HHA71S BT
LEpA oM & trifloxystrobin SC 7} 76.7%2 713 WAl & 3}
7} =7 UER T (Table 2).
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2 Ao e 2AF T ikl F7HE A e B2
o} gy tjste] slstekA] 252 F71 52l 159 disted
S Ao slo] Al Eel] wE WA &3t 2ol
Azstazt siom Auie] 222 Fejol whe} ofA o
WA E T dojx] Zpol7t vebES 18It AP AT
(Jeon et al., 2013)°14] A% 3}5HoFA] tebuconazole ECS}
trifloxystrobin SC 22|13 %183 7] A A= AL 25

TAFZES(GSE) AHg A3 gYat =2px]o 21844
F7154A 25 Hlaels o AR e
Hy9] A9 AL {71 s A T4 FEE
9|(GSE) WA @37t slshAAE tiAl & A== a37t
A= o= ALRET 22 S8tk ¢ {7 A B
oA EE] el 7t gl o] |l o] Wzt
2o F YIS AR e ALE HRlth @ AL %
A v kst S5 AR A= HA] Az o]
AAER w7 S93taL, A S4H AR = A
AR 2 A FEo| 3L w7} 2= o]t ole A
Fol e awe] wxzle] Azl nE 343 o
olof] JeFS Wil (Lee et al., 2014), k& A Y3 I
S W Z0E Rt F et &oldk AR A
7F AFHL Y bR Ak frelshe, AR &
F Eoh AR 35 9] zpo| = Qls) S e WAV}
2pol7F YehtE Aoz AlgE ot} o Aol Aulst
SepAol M= ZSEAE F71 A Al A7 AR
Slp9] ztolof wet X183 WAEHE As F IS AL
2 7|tjEch

715 et speHA|A] ARGl QoA Afulake] e
et ARgstel e W Al & FFE HAA] S AR
Bz, g ofhlo] Helnt) W] S0l wat wy
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