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Isolation of the Phytophthora Root Rot Pathogen of
Atractylodes macrocephala, Phytophthora drechsleri, and
Bioassay of the isolates with Seedlings
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ABSTRACT : Using semi-selective (SS-) and selective (Jee-) medium, we identified the pathogens isolated
from the symptomatic plants and soils collected from different locations, such as Suwon, Andong, and
Youngju, as P. drechsleri, which is Phytophthora root rot causal agent of A. macrocephala. At 25C, these
isolates were grown faster on 10% V8A (V8 juice agar) medium than on PDA (potato dextrose agar) with
hyphal swelling, but no growing was observed at below 5C and over 40C. In order to identify the
pathogenicity of each isolate, seedlings of A. macrocephala were inoculated with mycelium -zoospore
suspended inoculum, which was prepared by culturing on 10% V8A medium and homogenizing in distilled
water. By this method, wide ranges of pathogenicity were observed as follows; 5.0%~26.4% of disease
severities concerning the lesion areas of the top plants and 23.5%~72.2% of disease incidences. Therefore,
this was considered as a efficient method to identify the pathogenicity of P. drechsleri in large scale
screening. P-A200073, isolated from soils in Andong, and P-9755, from the root of symptomatic plant of A.
macrocephala in Suwon, showed the highest degree of pathogenicity to the seedlings. By these isolates,
lesion areas and disease incidences of the inoculated seedlings were occurred 26.4%~63.2% and 25.1%~72.
2%, respectively. However, no symptoms were observed in uninoculated control. Same pathogens were
reisolated from roots and lower stems of the inoculated plants, but not from leaves.
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Atractylodes macrocephalas =W A A< & A macrocephala’t F2 AHREIL glon} (Seong
Atractylodes japonica®t T1E0] ME&2 EEW 19, °] and Cho, 2000), 9819 Phytophthora drechsleri 2+
=, 4g g9Ae, 2 2 AL 59 el a3t of o8] Aztek Ayt AT UH Kim er al.,
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1997 : Cho et al., 2001b). P. drechsleri= TH¥sH 7]
F AE FIE F= AR LA e, FUe
A AFEE TP 38 AGo) AX A7, 33
7, AR 52 EZolm #EF FF, A #7),
A&, 39, 2uR 5 okxFol 7HR] g AR 9
HE doA AAe HIE T e AR BudHn
ATt Uee et al., 1996 : Jee et al., 2000 : Kwon
et al., 1999).
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A FEEE Gy EAL AR Br1E7] sige
ERYH 72N 32 ZzM0F yulo] AlFso] xAML
AAZF TABHA Hed), ojn] AR wWAo] Azt
ojMF Z7HL A9 ¥do] Hm THo| AHAA =1
Hojs) UtHCho er al, 2001a). EZo)Ae] g WAy
F o|®Fe e HF AV, ASAHE 2%, B$
Z71 2 EY U 99 #2& F A 3739 93¢s
B, T AR Z oulg B dolld & EA7) 5
I YUtk 7] ¥AL 30~45¢ #FEVd 38ty
A7) Zu} oo 1 Ayt A FTNEIH, FA BE
oA vja) FZ S Al zElz Ae) 13zl wls) A=
Al 2 H37 dA%) w2 Ae® d#A g (Cho
et al., 2001b).

Kim et al. (1997)& A5 9% Hsizl A3 3
B3t XY 1870 B/ WS AEoA e ¥ WS
6.6%~57.6%2 TFsIA UERESH, X W o]y
E2 B P drechsleri2 €23t B3 n}
th Cho ef al. (2001a)S WE 99 o]y Zgow
58 P drechslerig £33t A. macrocephalast A.
Japonica®l R HEFS A F & A Zo] IyH
of dg e el g FAsia

P. drechslert= 5C~37C H$19 vina W w99
220 A5 § AT AF FH == 25T~30T
9, Phythophthora 4 % GroupVIdl £3l1, BlEE3o|n
224o] gle fFARde] AN g9 w3 3
gho] Qe o] #WE FAE BN, P oapprogeast
FHE fAdoz ARG Zo] B, BF ¥ F &
MM Yg o aFo] EARn RuHdTt (Jee,
1998a ; Jee, 1998b : Jec et al., 2000).
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velsiel, Wi 2 Yeiy 5492 AAT T AFA 9
o o9 wAT Yage vasel 95 99 A, o
Qe 7, AwEe) HAd F& APIA YL 5
Fsieict.
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A B3 L e AT AT Jee ef al
(200002} W& olg3ltt. o|HFY £ oERE9
gy Eelolls SSHlA]l (dF AR S} JeewiA] (A
2jz]) 52 T8y EYOZRE AT Ede
Jee WA THS- o] &-3lTh.

Jee—¥iA| 2} SS-HRX|E= corn meal agar 1.7%(w/v)<t
agar 0.3%(w/V)E 71E89xZ 3}c}. JeeHlX| 9} SS-
A= 718 Al 500mig 121CollA 1583 3 ¥
T3k AAolA 50CeldtE2 A3 & pimaricin 0.2 ml
3} z}z} antibiotics7} -8 JeeAMS (rifampicin 1mg/
I, ampicillan 10mg/l, hymexazol Smg/l, PCNB 10mg/
D 9+ SS-AMS (rifampicin 1mg/l, ampicillan 10mg/I,
PCNB Smg/DE 747+ Sml ¥ &3t A% 9 cme] H
T petridisholl £ =A3FATH.

EdAgoMe & E2ls ] oY 2ASAEA, <
EHEAEY 2 AF Qs W Al 23
A xFozRE BEY ASE AMHT F A4HY ES
ANEZ2RE EY lg B2 Jee XYl st i
10ml, Jee-AMS 0.1 ml, 0.8% pimaricin ¥ Iml&
Abste] 1% E3RE F 05T E=AY Al 244
ZF S BRELE 32 2ol JecHiA] XHEYS EY
AlBet A7t E Aol AAZE & 12 M2t U ¢
oz 23 a3l L 74X 24X 5 v
3 A9 colonyE ABAEZ s

T3 Y EFoA Aay o|HFEHEY] e
A olyF BalxAL of (0.5m 7R AE ¥ |
Aoldiat YEF oF 5x7+ Asintt. Aad %3
FHTE AAt E3d AETOIR E7IE AAT
SS-#iAel plate B 571 sl 25C o4=A
A owjekatct SS-uiRlojA FALY AL Rol
colonyS 33} Jee X0l 71 F 25C & =74
22Uzt vjksle] FAE colonyE AFARE SHRTH

EYA g oHFzRE Eold colonyES 10%(v/
v) VBA (V8 juice agar) uiZ|®} PDA (potato dextrose
agar) WXl A #AF AT B R HFY S22 9
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22 Hdwe g9 HHhdSs HAs] 95t 2t
AEE Kim, 19997 FAHRFA @99 o= JEY
(Cho et al., 2001a)& F3P3Hct. o] HFH 3t
Aua HYAd AAS 43 A uE 48 AFHE
F, 99 el 10% VBA wix|o|A it FAl disc
(5m)E XA 3tz BT ZHA oA7x] 9o Fo}
petridisholl A} o 79z Fo] WukE AFsI)
TAFA @8 o3k J3H o3 HeA 2A
< S8 49 FEAFZOAN ST A4F 60Y FE
AAE o] 839}t Square pot (40cm(W) X 70cm(L) X
20cm(H)el potd 20578 3WHEOoE {EE o]43 X
19 13 &3y 257 Wx|ste BeErt 83 HEE
ton, o)de ot FIE Kol JAE AAINY
o} Pote] o]83t Ecke 1 AE FXE 2 2IE
Zkz} 60 : 40 1 1002 Egsle] ARSI

T, &F, 94F 59 EY 4 o¥FE K £3€
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F2 dgAe F F 10ml 4 AAR] B AF HE
< T F 3F 23] IS pot] ESES HE A
B2 fAseH, ¥ e HE 149 ¥ 3
At
HEE #FE 1Y Hade AR Al vepd
o] A=E WEEIUEROH, NtEoE AR
B 2HE F SAS program® o183t R4 A
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F AR vehde WA HET 93 RAUA
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F SSHRA|9} Jee-HlA|E o] &3l e} FUI WO
2 yade sty o359 ¥" ¥ 10% VSA uiX
¢} PDA ulix’gol M 9] colony Z71E 9 HF d59 ¥

ok
go (% 12
]

s

oY, flo

—

p

E<NL 3=t

(=)
A% 4% % 95 92 A TP G

[S] -
A& nole ol¥F U = AN ¥ $AY 24}

1 2 Fig. 28} 2t} o] ZRIME
54 FEFE AT JHAeNA Bo] LAE7] AlRsle A
&Ho7 oW F7l Zlsltyt Aul o] A3
Ve S Rt BAY BAL AR ke
719 1oz RE H#A W) AFsid AR A
Az A=) ABA AAZ 1A ARH 4w
< Ry

157

olgst HaY UH weel

o

o|F %zZ)& AFsl] A F SSHiRY] X)dated
Agtd FFE Jee Mol 7 A EY AEE &
3lod AA JeewiRolA AT FFES EF HITE
G AN A FEE FAIAY (Fig. .
ol F&9 AR 10% VSA wix2} PDA wixjo] X
A%k Ax 2% o] 3g FAE A8 PDA
HixjojA o] #EL £ e FHE Holn, W
wjHo] Moz (Fig. 2) ou] Jee (1998a : 1998b)
9} Jee et al., (2000093 RuR P drechsleri®] BE)
= 543 Bk

Jee et al., (2000) & Y
o gl B4 9 2894, Jd¥xxe FA Y
A B4, EA uixlolAe] #F 2L TAM P

H

Fig. 1. Morphological observations of mycelia of
Phytophthora dreshsleri isolated from the
symptomatic plants.

(Left : x40 and Right : x 100 on Jee-medium)

Fig. 2. Colony shapes of P. drechsleri on V8A and
PDA media.
A : 10% V8A (top), B : PDA (top), C : PDA (bottom)
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Fig. 3. Comparison of the growth rate of F. drechsleri isolated from the symptomatic plants on PDA (Left) and

V8A media (Right).
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AM Auto] g vl B S
= wzA AR PDA Ao A
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o] TFFE PDA wiAe 10% V8AuAd X4
ST~40CE &=F 223 F 4U3F vjogsie) A%

£ I3 A= Fig. 3% 2o} ol #
s5tek 40Tl E Ay AR gFgtent 10TedA
29 FRE RS AlFEiEeY 35THY B¢ 1Y
Fue] AAsI PDA wiAe} 10% VA iAo Al
HA A= 7kt 25T~270s 270~29C WA
o0l 30CHEE A% B3 FEFE BAT =1H
25C wiek 49 & PDA HiR|olA] A A ok 4em AHER
A (Fig. 3 A), 10% V8A ¥ixlolA= & 8cm A=
2 2zt (Fig. 3. B) PDA ®iX|o|lA2t} 10% VA Hj|
Ao A ok 2u)e] WE FAIRNLEEE Ko Jee
(1998b)9} Kim (1999)e} ZAe}l AXct.
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A=A Gkt (Fig. 4).
Kim (1999)& 94+ #AFEHE (disc)
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Fig. 4. Rapid and simplified leaf assay method for
the pathogenicity test of phytophthora root
rot pathogen.
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ARl zro] HEHT gEo] 7dd 939 5 I fFasle 58 Adsle BE JF: AR ol&std
AE ddoz 3 A7) ngser & Rew Azdn) o AF F5 Hd JFo) o3 HYAd AA (Cho et
EY 9 o|yF2HE EEHo] PDA wixle} 10% V al., 2001a)% Y& A" F59 listo} T 2 AFE
8A wiR|ANA A&BHA P drechsleri®] FEA EA ol 2F, A AF ANY L IFEA Tl B3 AR

mlo m]o

Holx, 35ColA Ashe zho]l HEHel s Huk Table 13} 2t}
Table 1. Isolates of phytophthora root rot pathogen of A. macrocephala isolated from different locations
Isolates Location Source Field condition
P-9755* Suwon Root Continuous cropping
P-S200055 Suwon Root Greenhouse
P-S200057 Suwon Sail Soil dressing
P-S200072 Suwon Sail Soil dressing and covered with black vinyl film
P-A200073 Andong Soll Continuous cropping for 2 years
P-A2000717 Andong Root Continuous cropping for 2 years
P-Y2000717 Youngju Root Continuous cropping for 3 years

* This isolate was obtained from the Department of Plant Pathology, National Institute of Agricultural Science and Technology, Rural

Development Administration.

The fields focated in Suwon and Andong are plain land and low land, respectively.

The field in Youngju is located at low mountain area.
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Fig. 5. Comparison of P-A200073 (P. drechsleri
jsolate) infected A. macrocephala (Left)
with un-inoculated control (Right).
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Table 2. Disease response of A. macrosephala
against phytophthora root rot pathogens
isolated from different locations

A. macrocephald

Isolates
Disease severity(%)° Incidence rate (%)°

P-A200073 264 a 63.2
P-9755° 251 ab 722
P-5200055 183 b 63.2
P-S200072 111c¢c 559
P-A2000717 98 ¢ 353
P-Y2000717 5.6 cd 235
P-S200057 5.0 cd 275
Non inf® 0 d 0
Avr 145 48.8
LSD=0.05' 7.15

® Sixty days old A. macrocephala were inoculated with P.
drechsleri which were isolated from Andong, Youngiju,
Gyeongbuk Province and Suwon, Gyeonggi Province.

® Disease severity were calculated according to lesion area(%)
of the leaves referenced by Cho (2001a).

¢ Mean proportions of the symptomatic plants in all A
macrocephala plants inoculated with each isolates.

¢ P. drechsleri obtained from the Department of Plant Pathology,
National Institute of Agricultural Science and Technology,
Rural Development Administration.

° Un-inoculated control.

' The values followed by the same letter are not significantly
different at P=0.05% level.
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oF 25 Folle HIMNAEY diFEe] 3AEAY A4
71 SohfE FF #FETY YA
TE] HE ¥ FRETE Ui AYHA A%
< B (Fig. 5). #YAde] 7FF & a5 459
B9 Alg2RE 2 P-A2000732.8 o 26.4%9)
BekgS HYou 4o o¥FEzRYH Ead P-
97559 oA Aelrt (UL, o|WFES AS P-
97557 72.2% % 7V% ¥kem P-A200073, P-S
200055, 9 P-S2000727F &2t 63.2%, 63.2% 2 55.
9% o8 vERith

AEo 3 o|yFo Zh Byl Fepdz gy
oz ZAAARE FANT o|HF A
I HF 79 F-A EAS vusty 5 ¢ 9RE
1 5 L=

P-A200073 & HE olH/AAY ZF A 0=2HE §
B AR E £33 Ao Table 37 2ot HF 15
3- o]WFE0] 63.2%0014 2F FolE o)BFEo) U}
3lo] AA HE WE FH 60F F 5357 HALS B
oF 88.3%9] o|¥&S HYUL olE Zbzt AA|e] ¥ele}
£7] 2 Jo2RE SSHiXY Jee-HlXE o] &3t A
B T& AA 60702 F F 80%<0 487042
ZRE a3 & 30%2 1871K1e EV)28E HE F
FoF Y Fey #Fg Ak To] RElHdey
dxZo= HEHe EEA XUt V) 239 B¢
A4 Scm olWe] Bt E7]dAE Tol EHIXTH
FUEH ol E Evlsssch

P-A200073 HZF ¥ o|HFERE AT #F F
20708 Aate] Jee-vix|S} 10% VA wiA|AdolA] <]
TAAE #AZ3 A3k Table 49 2o & o5&
25C W% 249 JeeHIX|olA X 1Y $F oF lem A
o 3o FFo] FAAhY TAN Hepst wie- A
3 FAP YR gt 7+ AR SR
= o oy} Asidth 2y T8 2189 10% V
8A wWiAlelME= P-9755 #F R Y, ¢dF 2 IFY
o¥F 4 EgozrE RId FFEH FYT FHY
% (Fig. 20 A3, AR M= 79
2L F3o AETE B (Fig. 3).

kA B AT Ay ES AR B ol¥Fe 9 &
I HAE olwFolM A V¥ IF7F P drechsleri (P-
9755 = P-A200073)9F Tdg #iY R FHAH EAS
Holxm, HF o|¥Fe] Ao XY oA ojyF ¢ p-
97559 <3t HA3 FYI2E Au) Ao 4 fE
T4, % 2 oFo] WE A wAPS Iue] el
ool BF 7z & AHEe HYAAS Hole P
drechsleri 93°] S1=Ao).

T Fol] glojA] F ol whet HUAY Aot gk
e oln] 2 & FoXxE Bud v 9ok Fo ZH
B fael= AFHA &3 Fosolan® 3% mt
DNA RFLPE 53 #2824 Zd3 § & d&57 4
Hog g FAIgE B3t (Cho and Rupe.

2

2000) wi$- ThE AEe) HAYS FEITL ek
aEu @ HBA GelA gEEe 9 2 % 9

Table 3. Reisolation rate of the pathcgen from the inoculated plants

No. of plants in which the pathogen were

No. of pl :
i °. 0 pan.t No. of symptomatic plant reisolated on SS- and Jee-medium
inoculated with . L (% in parenthesis)
(Disease incidence rate %)
P-A200073 Root Lower Stem Leaf
60 53 (88.3 %) 48 (80%) 18 (30%) 0 (0%)

Table 4. Comparisons of colony diameters of P-A200073 on two different media at 25 € under dark

condition
Colony diameters (cm)
isolates 24 Hours 48 Hours 72 Hours 96 Hours
Jee VBA Jee VBA Jee VBA Jee VBA
P-A200073 0.90 2.03 278 4.28 410 6.20 5.03 8.55
P-9755 0.60 1.2 2.35 3.93 5.09 6.15 6.30 8.43

*Colony diameters of each isolate were estimated with 20 colonies every 24 hours and presented here by average.
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Fusarium solanf= B30l TAIR 7+g3te] A|AdRol wi
WAL Roldl (Cho, 1999), 1 9glo] ¥
ol 93] AdY SA4EZ (phytotoxin)©]

298 B AR Holsde] WAL
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2 o} 2R 29® ol ARE 71X olzx gE

Ao mold 13 e NajRoA olFoixy 2g
$AzA0] weh APFIAE SPHA 7o) olF

e Aoz AZddE
dutx oz ¥A)|Mel P drechslerol ¢ W&

AAZ A=Y (Cho et al., 200la ; Jee et al.,
2000), TAFRF2F dgde X3l #AF HEI 7
AT T AL 2Adn ey (Cho et
al., 2001a), AP o &719 A KAl
o] Zrgo] fdEo] Wulel Yeld F tkn 3th
(Jee et al., 2000). Phytophthora & TEL AHiHo=
FrARte FFAA FAsL FFAE WEI] Wil
(Jee et al., 2000) FHEF 93} A FF-o= HAEL
FEEA T A7k AEL Eibs 3 Ao g Bt

Z-l

AT A 20003 XEHo=z A Ao thE
, HE, 95 AE Al XA OA A oHF
EY ANEEFEH SSHiAS JeeMIAE 0|85t
=2h K] AT P drechslerniz &

HAh olg BEd 5L Ado] glE el #E
TARE {3, 10% VSA wix|el wjddt 7% PDA
ui ol wjkRt AeHT wWE TG S5& 2ol 5T
olate}l 40Co) gl E HE o o] o]FARA] &gk
. 10% VBA wiRdlA d& widt & Ao} 34
Aslgt FARFAL F8AS HEYo2 3o thFe
Bof| HE3 A 5.0%~26.4%2+ 23.5%~T2.2%=
Wb} olyFgo] ERIEo] FHAl W¥AdA
o] o]Fo] AHr} AsAHY EYAEZHE Ead
P-A200073 o< $UXH9 o|HF Hel2RE £
H P-97557} #gAdol ol ZHz}t 26.4%~63.2%%F 25.
19%6~72.2%%) Wuked ojHFg-g BIoy X+
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