FORALer] x| K193 K12 (2015)

Vol. 19, No. 1, pp. 64-70 (2015)

http://dx.doi.org/10.7585/kjps.2015.19.1.64

ORIGINAL ARTICLES / CONTROL

OHs S44S R
T E T
=5

Online ISSN 2287-2051

Print ISSN 1226-6183
ot Ao &8 SY
Bloj7|

Control Activities of Fungicides Against Garlic White Rot Caused
by Sclerotium cepivorum

Heongjo Kim, Heung Tae Kim and Yi Gi Min*

Department of Plant Medicine, College of Agriculture, Life and Environment Science,
Chungbuk National University, Cheongju 361-763, Chungbuk, Korea

(Received on February 6, 2015. Revised on February 25, 2015. Accepted on March 24, 2015)

Abstract In order to control garlic white rot (Sclerotium cepivorum), which threatens garlic production in
farmers fields, soil solarization (solar sterilization), sclerotia germination inducers and effective microor-
ganisms as biological control agents, and chemical fungicides have been used. Among them, fungicide has
been largely used to reduce garlic white rot. In this study, the antifungal activities of five fungicides,
prochloraz(a.i. 25%, EC), tebuconazole (a.i. 25%, WP), flutolanil (a.i. 15%, EC), iminoctadine tris-albesilate
(a.i. 40%, WP) and isoprothiolane (a.i. 40%, EC) with different mode of action, in mycelial growth, sclerotia
germination and sclerotia production, were tested. The inhibitory effects of the 5 fungicides on the mycelial
growth, and sclerotia germination and production of garlic white rot pathogen (S. cepivorum T11-2) were
investigated on potato dextrose agar (PDA) and their control efficacies were evaluated on garlic flakes. There
was no mycelial growth of S. cepivorum T11-2 on PDA amended with 0.8 ug mL™" of prochloraz or 100 ug
mL™" of tebuconazole. Also prochloraz and tebuconazole inhibited perfectively the sclerotia germination of
the pathogen at 10 and 1.0 pg mL™, respectively. In spite of a very low activity of isoprothiolane in mycelial
growth and sclerotia germination of S. cepivorum T11-2, it showed a good inhibitory activity against sclerotia
production of S. cepivorum T11-2 on PDA amended with 1.67 ug mL™". Prochloraz, tebuconazole and
flutolanil showed above 70% of control value when they were treated at 100 pg mL™" using the garlic flake

cutting-method.

Key words Garlic white rot, Sclerotium cepivorum, Prochloraz, Tebuconazole, Isoprothiolane, inhibitory effect
on sclerotia production, inhibitory effect on mycelial growth, inhibitory effect on sclerotia germination
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S-S WA $siXe Trichoderma harzianum=t
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Vara et al., 2000). Trichoderma, Bacillus, Burkholderia 5
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chloraz (a.i. 25%, EC)9} tebuconazole (a.i. 25%, WP),
9] 5280 I3l U UALE AFER= flutolanil
(ai. 15%, EC), A& AAS Asfsl= 248712 7L
A= Aeg delF iminoctadine tris-albesilate (a.i. 40%,
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flutolanik 1.0 pg mL™, iminoctadine 0.16 ug mL™, isopro-
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Fig. 204 RE A3} 7ol W¥AF9 ergosterol AT
Assle A2 d#A = prochloraz®} tebuconazole
W FENE e A JAEAE Hold 3R
=4, prochloraz®] 7% 0.8 ug mL™'e] X2]ollA], 28]
tebuconazole®] 7%= 100 ug mL™"2] Hz]FollA B
A8 #AF S s Zsiith F AAY EC
(effective concentration reducing mycelial growth by 50%)

22 22 0.0213 6.387 ug mL'o]At}. Flutolanils} imi-
noctadine®] ECs# 31.568% 48.746 ug mL™'0]$lom,
isoprothiolane 31.567 ug mL™'Z YER:
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Fig. 2. Inhibitory effect of fungicides on the mycelial growth of
Sclerotium cepivorum T11-2. Inhibitory rate (%) of mycelial
growth was investigated by the agar dilution method with each
fungicide.

Table 1. Disease index of garlic white rot caused by Sclerotium cepivorum

0; No disease

1; The cutting surface of root was discolored.

2; The diseased area was less than 50% of a budding leaf of garlic flake.

3; More than 50% of leaf part was infected in garlic flake and a growing point began to decay.
4; A budding leaf was infected completely and a growing point decayed severly.

)

Fig. 1. Symptom of white rot in garlic flake. Figures indicated the disease index of infected garlic flake as like Table 1.
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Table 2. Effect of fungicides on sclerotia production® of Sclerotinia cepivorum T11-2 on PDA with or without each fungicide

Fungicides Concentration (ug mL™") Number of sclerotia (/plate) Inhibition rate (%)°
Prochloraz 0.01 11,945 42.9
Tebuconazole 0.01 15,800 24.5
Flutolanil 1.0 12,817 38.7
Iminoctadine 0.16 12,111 42.1
Isoprothiolane 1.67 7,644 63.5
Untreated control 20,917 -

% The number of sclerotia per Petri's plate (diameter; 9.0 cm) produced on PDA was counted 14 days after incubation of Sclerotinia

cepivorum T11-2 at 20°C.
*: Inhibition rate was calculated by the formula as follows;

The number of sclerotia on PDA with each fungicide

Inhibition rate (%) = (1—-

The number of sclerotia on PDA without fungicide

Fig. 3. Sclerotial production of Sclerotium cepivorum T11-2 on
PDA medium with or without fungicide. a; 0.01 pg mL™" of
prochloraz, b; 0.01 ug mL™" of tebuconazole, ¢; 10.0 pg mL™
of flutolanil, d; 0.16 pg mL™" of iminoctadine, e; 1.67 ug mL™
of isoprothiolane, f; untreated control without any fungicides.
The number of sclerotia per Petri's plate (diameter; 9.0 cm)
produced on PDA was counted 14 days after incubation at
20°C.

HAok APl AHES AtAlE BdH] TS A
AAIEA ke FEE PDAY H7ishy HAd#+S HETo
T 73 P4 JAREE A=, 1.67 pg mL'e]
isoprothiolane A2 T-ol|A] A2 -e}F vaLste] 3 A
o] 63.5% A EATHTable 2). o]& A3 AotA] FollA]
Vg =S A Fig. 394 BHE R ol
1.67 ug mL™'9] isoprothiolane A&]FNX= S. cepivorum
T11-2= 3 FAo] JA=HA 2A o] #APL J4€ 2
S A 4 99tk Iminoctadines} flutolanikS 0.163}
1.0 pg mL™" A2l A 42.1%} 38.7%2] JA&S B
o S FRoAE T11-29] AL S FA A
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Fig. 4. Inhibitory effect of fungicides on the sclerotial
germination of Sclerotium cepivorum T11-2. The sclerotial
germination was investigated on water agar medium amended
with each fungicide by each indicated concentration. The ger-
mination of sclerotia on PDA was investigated after incubation
for 7 days at 20°C.

& AstA ok vlaLste] W2 22| FEoA T11-29] 3
o] wolE AT, Prochloraz= 10 pg mL™!, 2|37
tebuconazole 1.0 ug mL™'9] A2l FTolA] 32 Wols
3] A A ATE. AT flutolanil} iminoctadine= A
g BE FEAA A3 ol AAH LT} v AZs=T,
100 ug mL™'¢] H2]groll A 242t 20.5%9F 11.7%2] AA&
S HAS Wol9l}. Isoprothiolane JA| YE 3t 3= W
ojA] kAL, 7HF w2 Al TEAUY 100 pg mL oAz
2} 55.0%°] A 235 BHAS ot
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Hoj FQlt} o]d EAL HolE prochloraz®} tebucona-
zoleg vhE W AE|shH 715215 Ut FAE 3
o] wols JAG F W] wie] v A T AFo|

ARSI £& 89E AE F IS ASE Azheit
SN Fo] nhES HYs] fEir e w3o] B
#3 7|F2=e] e A=

ofsteiof sh=d|, oA 3
| 2= W3 alkenyl L-cysteine sulfoxide2l= ol 1=
=4 gaix woprt FEHL, Wold AP} HElE A
A3 (Coley-Smith and King, 1968; Sommerville and
Hall, 1987). #3}o] o}t AJejollA] 715=21&0] glo] Y
Sl Xt S, cepivorume ZA HARE F8jo] WolshA|
& deellA Eel SR Agole 7154 E glol= 15
ol Al 20:371A] AJEo] 7hsst Aoz dEfA TH(Coley-
Smith et al., 1990). ©]21¢t 54-& ©|-8-3}] Davis 5(2007)
2 ks 7FE(112kg ha)o} #3l9] Wols fshe 3o
2 484 JE diallyl disulfide (0.5 mL/m?), 22|32 E%
22=A|9] methyl bromide (448 kg ha™)E E kol 2] 31
< o, Ast g ool EY EAetd 39
90% ol’do]l AL = gl HAkaL Bt apA|Rt
B 1g 5ol @8] oA 1] A= EAT 35, 4
Aol 100% AT 4= Ack(Crowe et al., 1980).
Davis 5(2007)%= EY A2|Z 3 & 1d olyjdl] n}=2 A
e 739, EY o AEske w39 258 A=
B} AUAZON = Bl A &H 07 wo] o
BT AR A7)k W o s g
ggste] MHESS o5 79 ESOAM] #3 drrt

o=

9,

1 %0

Ots QAHOIM SMUZFH Chst 4ZH e WM 3t

AAe] a3E AdelM HAs] faiA whse] 1H
S Adetal AtAlE Mg J S cepivorum®] dAMEZ}
< AFske WHE FE ARSIt ks HE Hol ¥
o7 ddeial & W 9o W] dARAE JEY
735, B vhs QRS AYs] Hrke ¥ flolA

&
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Ao AP BAS 45 T AATHEFig. 1).
ek AHHOZ prochloraz, tebuconazole, flutolanil]
ARFAS W, 100 ug mL™" Aol 2zt
75%, 70%, 70%2] WAEA4E Bow, U sl
iminoctadine} isoprothiolane 55%°] &35 Hth(Fig. 5).
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Fig. 5. Control efficacy of 5 fungicides against gallic white rot
caused by Sclerotium cepivorum T11-2 by using a root-cutting
of garlic flake. For investigating the controlling activity of each
fungicide, S. cepivorum T11-2 was inoculated one day after
fungicide application at the cutting site of garlic flake. Each
garlic flake was treated by dipping them into each fungicide
suspension for 30 min. Control value was calculated by the
formula as follows;

Control value (%) =

Disease incidence of white rot on garlic flake treated

with each fungicide
(1-—= — - - ) x 100
Disease incidence of white rot on garlic flake treated
without any fungicides

Aol AT 55%°] &35 HAS ¥, WA AstAle] A
oM = 37T 30% PIRECZ u|u|siiT). S cepivorum®)
FAPY ] ek A a7t 7 Z19 prochlorazzt THE
AR vk QI APA R B IS JAlshe
a7t 7P $eslsdn. AR 1.0 pg mL™! Aol 23}
S. cepivorum®] 48 oS 100% AISI tebuconazoleS
100 ug mL™" A 2JellA 70%4] WA ZHAE BIS ol
™, 100 pg mL™" AZ]ollA 22} 20.5%E 3 wo} A&
7} EgE flutolanilS tebuconazole?t 5L 3k WA 7=
HTh A= wj 7] Adolx] 8 ol A aHTHS HAlA
nhs QA W A A GHE dAdst7] 7 ofE
Isoprothiolane #AME g} el dotol] thgk oA &7}t
S o}F mmEld o™, 10 pg mL'e] FEAME 9H
oA W WAl A} 22F 30% W] AR isoprothiolane
< 1.67pg mL'e] F==E 7l PDA HiAAA S, cepi-
vorum®| 3] P A E H7FHA] %82 PDA HijA| o
A Pk 48 St vlaLste] 63.5% A=At ol g
#ANGA A B rhee] T 2AA ThA] SlE)
of & Zlo = AZtgit}. ST A7 GEAA] 2 A
#Ao T SR AN ARSI WAE
flete] AAAE A o el 525 S0l A7t
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2 < vls SANSFANH (Sclerotium cepivorum)S vls AAt  FES v F3% EYHO R o]E 1)
ABE7] st BYE Aa%, 3 Eol FEEdY AR, PR o83 AEH WA, A A & oheFst W
o] &8 Ut} 1 FoA AgAE AR WHE 7P A87d0] =2 otk B Aol AdAlY 2
7120] ©& prochloraz (a.i. 25%, EC), tebuconazole (a.i. 25%, WP), flutolanil (a.i. 15%, EC), iminoctadine tris-
albesilate (a.i. 40%, WP), isoprothiolane (a.i. 40%, EC) 52| AdAE Agste] HAdwe] AR, ddidol,
NG PX= FIFS ARG, e A U S ARSSle] FAIS ArAle] ¥ Al E9E ARSI B
A2l #AMY7) tisllA= prochloraz®} tebuconazole®] &7} 93818, prochloraz= 0.8 pg mL™, 12|31
tebuconazoleZ 100 pg mL™'& 71ek PDA uiz|ol|x] o] Hs] AS sA Z3Arh. &gt prochloraze=
10 pg mL™'9] X2]F-ollA, Z2]3 tebuconazole 1.0 ug mL™'e] He]Fol|lH wolrt &A3] JA| =AU} Isopro-
thiolane> A= Fldolol] gt AR &= 7] ZIARE 1.67 ug mL'e] Aol A #dle] F4&
63.5% AT mle W HAdRS ARgst] B WAl §3E AR A3, 100 pg mLT'Y A E]HelA
prochloraz, tebuconazole, flutolanil 5-°] 70% ©]4¢] 32 Bt}

Molo]  vls SAWSFINW, Sclerotium cepivorum, Isoprothiolane, 3] JA a3}, FAMKYA A &3,
Lol | a3}
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