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Abstract Symptoms of disease related to southern blight have been observed in a greenhouses located in
Goseong-gun Gyeongnamon plant species Amaranthus mangostanus (common name: Amartanth). This research
was aimed at reporting on 4. mangostanus the first case of southern blight disease and also to screen effective
fungicides against the causal pathogen. The pathogen was described using morphological and molecular
characteristics as Sclerotium rolfsii. Among the fungicides studied, to compare untreated control, flutolanil EC and
fluxapyroxad SC contributed to disease prevention by more than 80%. The findings are expected to serve as
fundamental data for the development of potential fungicides to register Southern blight disease on A. mangostanus.
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2 A ZHEo wbag Wafol] AR 2= A A
B FE07 Qlato] g FoFo AR Ee o]
g glom, 2nRke] 7S ok HAY e ek wAl7E

1= ok
t"‘l
o
085

o}712 4= SUtH(Ahn et al., 2014; Park et al., 2009). ]|
upg} B Ao v S =l A Suu S Hx W

3 st s, BEH WAS dstel HFAle) ok, o
sl RS FATORA SAEFEEEARE 9% 71248

S S50z Sy,

oE

WO EE 70% ethanol %%“2& 30%,
1% NaOCL gl o2 3037 ¥ 253 & a2 33]
AlFste] EatE oA ol|A 307 ARAFT 27 &
W 5 ESBdulX] (Water agar, WA: agar 20 g per L) ¢l
2sted 27°C 5”17] oA 37k wie sisich. 39 F Akt
U2 dAF A B REEIEIR] (Potato dextrose agar,
PDA: potato detrose 24g, agar 20g per L)l 2]’33led 27°C
F27104 797F wWiF st Bt 5A4S ARG
(Table 1). =3t B 2AYESTH F4L flst] d7]
MG Ao ARt Eeldt e sHRAAEA
HAIE(Korean Agricultural Culture Collection; KACC)l|
7IEFE(KACC 48520y o Wokor, f7|Md AJre=
NCBI (National Center for Biotechnology Information)el|4]
accession number (MN258360)E o] wk

= A

Total DNA & % internal transcribed spacer (ITS) &7|

=
Mg 2N
DNA —Zr%—o— CTAB‘%}‘?.@q (Graham et al., 2003)°] £JA3}
o] DNAZ 31eH, ITS tDNA ¥9E, ITSI(5-

Table 1. Mycological characteristics of Sclerotium rolfsii isolate
in this study

Characteristics Sclerotium rolfsii
Hypha size (um) 4-8
clamp connection present
Sclerotium size (mm) 1-3
shape spherical
color brown
Colony color white
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Table 2. Chemical application method on southern blight disease
. Principal ingredient Efficacy test Phytotoxicity test
Fungicides o — —
(%) Dilution Treatment Norm Dilution
Low disease periods
. 1,000 Pesticide was treated 2 times, 1,000 500
Azoxystrobin FL 217 (1 Lim?) interval 10 days (1 Lim?) (1 Lim?)
Soil-drenching
. 1,000 " 1,000 500
Flutolanil EC 15 (1 Lim?) (1 L/m?) (1 Lim?)
. . 1,000 " 1,000 500
Validamycin-A SP 10 (1 Lim?) (1 L/m?) (1 Lim?)
. 2,000 " 2,000 1,000
Fluazinam FL 4 (1 L/m?) (1 Lim?) (1 L/m?)
2,000 " 2,000 1,000
Fluxapyroxad FL. 153 (1 Lim?) (1 L/m?) (1 Lim?)
Control - - - - -
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Fig. 1. Symptoms of southern blight disease on Amaranthus
mangostanus caused by Sclerotium rolfsii. (A): Southern blight
symptom of A. mangostanus in field condition, (B): Colony
morphology of the S. rolfsii on PDA media.
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Sclerotium rolfsii strain funbio33

Sclerotium rolfsii strain YJ-1

Sclerotium rolfsii strain SR01
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Rhizoctonia solani strain Rol222

Rhizoctonia solani strain Ro227

| Fusarium oxysporum strain DB264132

—_
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| Fusarium oxysporum strain DB264131

Fusarium oxysporum strain DB264130

Fig. 2. Phylogenetic tree of Sclerotium rolfsii with reference strains retrieved from the GenBank, deduced by maximum-likelihood
method using the ITS region. S. rolfsii funbio33 represented that the strain was used in this study.
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Fig. 3. Pathogenicity test of Sclerotium rolfsii on Amaranthus
mangostanus. Symptom was observed 10 days after inoculation
of . rolfsii funbio33 (10° CFU/g of soil). (A): Untreated control
seedling (front view), (B): Untreated control seedling (Top
view), (C): Disease symptoms by artificial inoculation of S.
rolfsii, (D): Re-isolation of the pathogen from the wilted plant
atC.
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Table 3. Control efficacy of fungicides against southern blight disease

Fungicide Disease servility (%) Group (DMRT)' Control value (%)
Sacheon Daegok Sacheon Daegok Sacheon Daegok

Azoxystrobin FL 222+19 199+33 B B 523 55
Flutolanil EC 55+19 77+1.9 C C 88.2 82.5

Validamycin-A SP 16.6+3.3 17719 B B 64.3 60
Fluazinam FL 17.7+£5.0 188+1.9 B B 61.9 57.5

Fluxapyroxad FL 8.8+1.9 8.8+1.9 C C 80.9 80

Control 46.6 £33 444+19 A A - -

"Different letters indicate significant difference at P> 0.05 (DMRT test)

A 10% 84, fluazinam 50% H3F3AE 2+ 2+ 947
7} 52.3, 64.3, 61.9%Z WA G2} e Qo7 ZALEQ L)
AFA t5E 204 flutolanil 15% G412} fluxa-
pyroxad 15.3% AdF3iAl7F A &7 93k Z10 2 U
ERgom Z1zh WAZE 825, 80%SF $atlom,
azoxystrobin 21.7% /5784, validamycin-A 10% 58
A, fluazinam 50% WF5sAl= 2 WA|7E} 55, 60,
57.5%% WAlgIrE v Zog FAMEITKTable 3).
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& guehel disle 80% o9l =& ofaE Holw of
sl glonz w2 AR o Afsitial AR

Literature Cited

Ahn CH, Kim YH, Eom HS, Lee GH, Ryu GH, 2014. A study
on crop group for pesticide efficacy and crop safety of
minor crops. Korean J. Pestic. Sci. 18(4):364-375. (In
Korean)

Chi K, Zou R, Wang L, Huo W, Fan H, 2019. Cellular
distribution of cadmium in two amaranth (Amaranthus
mangostanus L.) cultivars differing in cadmium accumulation.

Environ. Sci. Pollut. Res. 26(22):22147-22158.

Graham J, Marshall B, Squire GR, 2003. Genetic differentiation
over a spatial environmental gradient in wild Rubus idaeus
populations. New Phytol. 157(3):667-675.

Oh YS, Lee SH, 2005. Isolation and identification of
antimicrobial compound from Amarantus lividus. Korean J.
Microbiol. Biotechnol. 33(2):123-129.

Park HR, Heo SJ, Thapa SP, Yu IH, Cho JM, et al., 2012.
Residual analysis and risk assessment of Acetamiprid 5%
SL in the Amaranthus (Amaranthus mangostanus L.). J.
Agric. Life Environ. Sci. 24:55-61.

Park JH, Mamun MIR, Abd El-Aty AM, Choi JH, Im GJ, et al.,
2009. An extrapolation from crop classifications based on
pesticide residues trial data within vegetables in minor
crops. Korean J. Pestic. Sci. 13(1):28-38. (In Korean)

Park SZ, Hahn WS, Chung NJ, 2016. Comparison of several
groups in Biostatistics. KNOU Press. Seoul. Korea. pp. 230-
250.

Kim SJ, 2016. Analysis of freshness of rice depending on
packing material using MANOVA. Korean J. Applied
Statistics. 29(7):1421-1428.

White TJ, Bruns TD, Lee SB, Taylor JW, 1990. Amplification
and direct sequencing of fungal ribosomal RNA genes for
phylogenetics. In: Innis MA, Gelfand DH, Sninsky JJ,
editors. PCR protocols: a guide to methods and applications.
San Diego: Academic Press. pp. 315-322.

Korea Crop Proteotion Association (KCPA), 2016. Agroche-
mcials use guidebook.

The Korean Society of Plant Pathology, 2009. List of plant
disease in Korea. 5th ed., Suwon, Korea. p. 853.



@ @
Sclerotium rolfsii®ll 2|8t H|F ElH|EHE == 210 I 2x ofx M

2 o A IR HgE AAANIAA SH[eh T} fARE WA o] AAEIL B AT FAL
Sclerotium rolfsii A+l <3¢ HlgU= ool Hx Hael HE SH|thEe a8 02 WiA|shs g B
Al e E Ak B> FEjeH, B ESE] S-S v O R Sclerotium rolfsii= 57 FIATE & 57K
9] Foke XA oA Fujdy WA kg E Hr1sk A3 flutolanil EC} fluxapyroxad SC7F F-312] thy] 80%
ol o] Wl WAl &35 VERITE o2t A= ARA ApiEtE]] HlguHEe] Sve BAlE 9% 3R]
| E FEE AR 7k & Ao AlRd

A010{  H]S U, M|y, AetAl, SHeH st

=




	Sclerotium rolfsii에 의한 비름 흰비단병 최초 보고 및 방제 약제 선발
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


