J. Ginseng Res.
Vol. 28, No. 4, 183-190(2004)

oIt &

ST Rhizoctonia solani 2| TAFSERD} WA 3 MK SN

=oiEl* - AHE - foid
KT&G Y7 98d9+4
(2004 89 39 HSF, 20049 99 27Y FE)

Anastomosis Group, Pathdgenicity and Growth Characteristics of
Rhizoctonia solani Causing Damping-off on Panax ginseng

Dae-Hui Cho?, Je Yong Kang and Yun-Hyun Yu
Agro-Tech Research Group, KT&G Central Research Institute, Suwon 440-600, Korea
(Received August 3, 2004, Accepted September 27, 2004)

Abstract : On May of 2002, the 34 isolates of Rhizoctonia solani were isolated from the symptom of damping-off on
basal stems of 2-year-old to 6-year-old Panax ginseng which were cultivated in the 17 fields in Kyunggi-do, Chun-
gcheungnam-do and Jeollabuk-do province in Korea. All isolates were identified as anastomosis group 2-1. Pre-emer-
gence damping-off occurred on underground part of stem of 2-year-old ginseng in the pot trial with artificial inoculation.
However, in the 4-year-old ginseng field with artificial inoculation, post-emergence damping-off occurred. The severe
incidence of damping-off was found in the 6-year-old ginseng field in Kimje-si, Jeollabuk-do province on June 5 of 2003,
the rate of which showed 18.6% of area in the field by spread of the discase since 2-year-old. The sclerotia of R. solani,
started to be formed after 7 days incubation on potato dextrose agar at 25°C, were grayish brown, spherical to irregular
and about 500 pwm in diameter, which became dark brown after 14 days incubation. The temperature range for the myce-
lial growth of R. solani isolates was 5~30°C, and the optimal temperature was 25°C, their growth were very poor at 5 or
30°C. The isolates grew at the range of pH 4.5~8.1 tested and optimal pH for growth was pH 4.5~5.8, whereas their

growth were very poor above the pH 7.2.

Key words : Rhizoctonia solani, damping-off, anastomosis group, Panax ginseng

M =

BAS o)d3le] Auisks 2348 ol el 914t EXoja
Aske AE2RRQATH)S ESAGA HAFQ Rhizoctonia
solani 9 SlS|A HEC} dAZ7 A= 4~634 EAA
A2 uPE 80 B 4~7%|X 3 BEEL 430N
12%2 BV =3 Qo) B8 3dA ¥ZASE AF0 =
718led 4, 5, 634 o] RAREANA AFTt Zbz} 25, 36,
48%= A BASR=E? 2 Y2 Tl 7P ZA A
he Zlo] FEow Aawy k. AEE HAFLS XA
5 Z7olgt sl HE dosXut WE dozl ¥

R =R A3k FolE o] AAPIAZ
(A3 031-400-1530; (F=) 031-419-9434
(E-mail) daehui99@ktng.com

183

sl BEEY GA] B dAlshs AE5H 59T
WA R solanioll 23k s H3 10%2] 524
o] AU W@ e SAo] Bug v Y3 R
solani= dAH§5(Anastomosis Group, AGYl w2} -4
Hog thE AL 7t 7IFHE 2 tE 54E Ko
7] W&ol o]#g AG ¥-Fe # A A7l As] F4a3)
o}, SRR ARTEA] Q5 B3| WA= A=Y Hdd R
solani®] AG H-79} 8530 BarEo] QU] odrt. whEha
H ooixigle] AFARN WS EE WAA Ay 4
Yol 71z A+EA HAdde] A8 AHE 54 #HEE g
ZE9 W] AT 5 58 Hed A8 £ H)



5
oy
B
=
3

1. 284 O|H=ANOUM Rhizoctonia solani 2| &

s e SAHYE Faof 9 A4k A7) ol 2 ¢t
3 NG 1770 2~634 EFlA 200295 59 8URE]
21971A] =5xgo] HAE RS BA 718 AT 5,
o] oFEEE A E719 o ¥ AR AAE
3~6mi J= HHO T 2P 70% L&A 30%7¢ 75:
Aste] FAAMF Il 18]al 2AEAS gl A
Z g7 oo EH5AF]) L Strepotomycin 300ppm°] 7§
7k 2% Water agar ¥iA| 9ol X35} ©]2 25°Col|A]
1~297r wi<gslar dmd AHC2 R solani & 1T
%, #AEHE potato dextrose agar(PDA, Difco) iAol
ollst & Elakith

|ml

2. Z2HA R solani 2| DAL e
AG) =A}

(Anastomosis group,

R solani AGE EFAF2 AG 1, AG 2-1, AG 2-2,
AG 3, AG 4, AG5 5 E&Ed5E 5873183 s34

Aol Eopol 7t Ao QTN Held 3u)

o] ABY #575 U R AGE RAITh AG ER=
Parmeter 527} Ogoshi®®] =0l H}E}/\i ZAL @59 AG

W g3 355 Z7F 497 25°C 32794 PDA HiR| o
wjoFat & 83 #AKE 27 5mm cork borer® #sh
Ak z22]x zb AVS 2% Water agar WiR|A oA A&
oF 3cm 7HH o2 HEsl 25°C 7)ol 3~4U7)F wjek
A g3 el AR AdE ASshe AEed tisiA
A SRS drjE e s HEAsiGitt. o]F 7~8U7t Hl
FEFAA wiA g ZF AL # B A AP Y
sl AE A 29§75 SUGoE 2Absle] gjlst
ATt

M2t
Ju

& R solani 2| B8 U 47| U 2N
d AL A FAHFT= KT&G

7g 7] = “}r\% _IJH 2L:1Ag /\]tﬂ 75;—‘4 zli &}\}oﬂ}q
B3 29 R solani, AG 2-1@FHE Rh 9801)
. tg%ﬂ 74;(452_ xq%_%% %ﬂ‘% iué,% 3}72\_
o £¥ 28|88 HHETade] FUE 500ml A%
% 3% Sucrose £ FEAM lcm H97H4 7}
21°CollA] 30%-7F 33] 7+ Earsloic). Eae Sdu)
17] SAl w5 SR RS FESt 20°CAlA

B of
o rjg

% o
.o
ol
54
pate
o

+

d

o o
rlo

Ol
2
—t

2
fr
o

& 9" A R1AEEA

3047k wiekstnt. obd WY A8 Bike FeisY £
E(E, Zo] =o]: 295x80x23cm)el]l EFS 34 E S
e ollA] %E% 12784 ©]213131ch2003¢ 3Y 26%). oluf
BAto] W B A ale] E9=F st 2el
HERE JH 2em FH7AY HE E%k °F Zkgoll= R
solam7} g T8 HEY 14 g8 Egakd Asks)
g ¥ 1om =02 BHE Ao AHglsty HZE 5cm 7
Ao e} R2E SISt o] F A she-2olx] Alwlst
A B S4E 59 9Y7HA] FEIITE Tl e] B
AZE KT&G 997 7A71% 49 JH 4W§ AR
Z 17H180x90cm)e AAste] 20033 4
o)A E,&w}ou EYE o] 5em A% vw g 47

U AEY 100gS TS F o2 W e gid B
Z itk 23 Il 59 9YTE 6¢
ATk AkA|e] ZEY WAZANE 2003 69 5°‘oﬂ A5 A
AAl At 25 oA 3ol tisiA W wEEs
By B8 ARSI E3E SR Mk A 334
FAA A g2 ZAke 20049 59 68 FAVEISIL

20

)

4. R. solani 8| MSEM ZTA}
A= ‘%‘ prg Mz del whe A=y HAF R solani
o] A&EAE A}o}ﬂ A8tz Aol BEste] R
solani, AG 2-122 A F5 oA IS A5 TH
(Table 1). g2 % 42 PDA Bix|& 25°C §H27]olA
4J7F vl 7} FAFE #% 47 5mmE cork-borer
2 Fs) 3wkEo= PDA uixe] X4sla, 5, 10, 15, 20,
25, 30°C vk =y 7oA 447 uljokst & F&o] ¥
e Aelv g 245 vilA] pHE ASEA 2AE 9
sl = 3}8FetAl iRl Czapek solution broth (Difco)
Citrate-phosphate (Mcllvane) buffer®2 pH 4.5~8.1 ¥<$]2]
ol SAE pH 808 ZABLL agarE H7Fsle FAHIAZ
Argslsict. wa 7 wilel pHgte] ok wiske 4 glow
B2 7 FAA o] Al pH‘_ agars A7}EX] e 7t pH
o] HiAE ZABlAL et F S8% Ao 2 sk ASEA

l‘N

|

Table 1. Isolates of Rhizoctonia solani tested for growth charac-
teristics

Isolate? Source of ginseng  Location Date isolated
Rh 9801 2-year-old stem Suwon-si April, 1998
Rh 0201 4-year-old stem Seosan-gun  May, 2002
Rh 0202 4-year-old stem Ichon-si May, 2002
Rh 0203 S-year-old stem Buyeo-gun  May, 2002

D Isolate was identified as R. solani AG 2-1.
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Table 2. Isolates of Rhizoctonia solani isolated from ginseng stem damaged by Rhizoctonia damping-off

Region Surveyed

. . Year of ginseng No. of field No. of isolates Date
Province Location Field surveyed obtained surveyed
Do City/Gun Eup/Myon
. . 2 1 1
Jeollabuk Jinan-gun Jinan-eup 4 5 9 May 8, 2002
Eunsan-myon 5 1 . R
Buyeo-gun 3 1 2 May 9, 2002
Chochon-myon
Chungnam 5 1 2
. 4 4 - 8
Seosan-gun Jigok-myon 6 ) ) May 10, 2002
. Ichon-si Sindun-myun 4 6 o -
Kyunggi . May 21, 2002
Anseong-si Yangsung-myon 4 1 1
Total N ¥ 34

Table 3. Identification of anastomosis group(AG) of Rhizoctonia solani isolated from damping-off lesion of ginseng in the field

AG 1 AG 2-1 AG 222 AG 3 AG 4 AG 5 Total isolates
Number of isolates® 0 34 0 0 0 0 34
The component ratio (%) 0 100 0 0 0 0 -

® The 34 isolates of Rhizoctonia solani were isolated from the symptom of damping-off on basal stems of 2-year-old to 6-year-old Panax ginseng on
May of 2002, which were cultivated in the 17 fields in Kyunggi-do, Chungcheungnam-do and Jeollabuk-do province in  Korea.

Table 4. Pathogenicity of Rhizoctonia solani on 2-year-old ginseng in the pot trial with artificial inoculation®

Pre-emergence damping-off Post-emergence damping-off
44+17 0

8+7

Inoculum treatment Emergence rate
Inocutated 56+7%

Non-inoculated 100 0

@ The Inoculum was made on rye which was inoculated with R. solani AG 2-1 (isolate Rh-9801) and incubated for 50 days at 25°C.
® The datum was average and standard deviation of three replicates.
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Plate 1. Symptoms of damping-off on ginseng caused by Rhizoctonia solani. A: Pre-emergence damping-off of 2-year-old ginseng in
the pot trial by artificial inoculation. The emerging stems of underground were infected by the pathogen(arrow) on May 9 of
2003. B: Post-emergence damping-off of 4-year-old ginseng by artificial inoculation(arrow) in the field of Suwon-si, Kyunggi-
do province on May 13 of 2003. C: Post-emergence damping-off of 3-year-old ginseng by natural infection in the field of
Seosan-si, Chunchungnam-do province on May 6 of 2004. The basal stems were infected by the pathogen(circle of dot line)
in the field. D, E: Severe loss of 6-year-old ginseng caused by damping-off with natural infection in the field of Kimje-si,
Jeollabuk-do province on June 5 of 2003, in which rate of incidence was 18.6% during 5 years of cultivation.
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Plate 2. Mycological characteristics of Rhizoctonia solani AG 2-1 (isolate Rh 9801). A: Typical hyphae and anastomosis of touching
hypha(arrow) grown on potato dextrose agar(PDA). B: The sclerotium formation by interwined hyphae. C: Mycelial mat and
sclerotia with grayish brown color after 7 days of incubation on PDA at 25°C. D: The sclerotia with reddish dark brown color
on concentric zone of hypahe after 14 days of incubation on PDA at 25°C.
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Fig. 1. Effect of temperature on mycelial growth of Rhizoctonia solani isolates [isolate Rh 9801(A), Rh 0201(B), Rh 0202(C), Rh
0203(D) and mean of the four isolates(E)] cultured on potato dextrose agar for 4 days. The datum is average of three replicates.

Vertical bars indicate the standard deviation.
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Fig. 2. Effect of pH on mycelial growth of Rhizoctonia solani isolates [isolate Rh 9801(A), Rh 0201(B), Rh 0202(C), Rh 0203(D) and
mean of the four isolates(E)] cultured on Czapek-Dox agar for 4 days hrs at 25°C. The medium was adjusted to pHs with citrate-
phosphate(Mcilvane) buffer solution before added agar. The datum is average of three replicates. Vertical bars indicate the

standard deviation.
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