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Abstract To investigate the sensitivity of Sclerotium cepivorum causing garlic white rot to 5 fungicides,

including prochloraz, tebuconazole, flutolanil, iminoctadine and isoprothiolane,

147 isolates isolated from

infected garlics from 2008 to 2009 through a single sclerotium isolation were screened. While each mean
value of ECs (effective concentration reducing mycelial growth by 50%) of S. cepivorum isolates collected in
2008 to each fungicide was 0.054, 0.012, 23.189, 0.901, and 21.362 pg mL™', that of 2009 isolates were
0.030, 0.020, 10.367, 1.684, 33.406 ug mL™". There was a difference in mean value of ECs, of S. cepivorum
according to regions isolated. ECs, values of S. cepivorum isolated in Goheung to flutolanil and isoprothiolane
were 14.468 and 24.653 ug mL™", respectively, which was lower than those of Seosan and Taeahn. Isolates
from Taeahn showed the lowest ECs, value to prochloraz as 0.008 ug mL™". In addition, we could not find
any resistant isolates to fungicides tested. The ECs, values in this study will be used in a fungicide resistance
monitoring program to determine whether shifts in sensitivity to fungicides included into different groups are

occurring in S. cepivorum populations.
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°J°] 4G WA E AL}, H %
=5 SafA _‘-j_;é}q]"i 3o Hr s WEomn ¥ 1 ﬂ%
SI71= S tH(Entwistle, 1992; Stour %, 1989; Ulacio-
Osorio 5, 2006). =3 343t vlze] 712 AE diallyl
disulfide} Pk 7198 vhHsS Ajalr] Aol Bl Az
st Sclerotium +39] WolE HXIAA #3le] YE& o
Aoz WS vAS = S thDavis 5, 2007; Hovius
¢} McDonald, 2002). 2#A] AR o] ¢]e] WiEo] thefst
A AEES] $EARE, iAoz 7Hsta S a9=
710E 4 e WHE AFAE ol &sk= sEk WA W
Holth(Zewide &, 2007). XSS W= lon Kl
Ay vinclozolin, iprodione, procymidone 5°] FT1 EY
Aol AR-EI 0T, 75-95%2] WAl B3-S HATH(Utkhede
9} Rahe, 1979; Stewart®} Fullerton, 1991; Fullerton¥}
Stewart, 1991). Tebuconazole G4 FFA BT 2H -
3 W Ak @3t 2ol BiEo] gtk (Melero-Vara 5,
2000).
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ZoA EEdt SANSHIAHAFS ARt prochloraz,
tebuconazole, flutolanil, iminoctadine tris-albesilate —Z&] L
isoprothiolane®l] thet 7 AEE ZAISI W A
o] abFAof 3t A A9

TT 7o o1 [e} =
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2008 3HE 200997H4] F8. vk AEiA 92l OL, A4,
GO, SRSl o] AFHA AEw
/45 Bole rkeg Aotk g Wvkse] 25
of PA4E FHE 1% sodium hypochlorideo|A] 1827+ ¥H
Atslal EdE oAl AIAEE -, potato dextrose agar

(PDA) HiR|ol] 2148 20°C viSF7 1ol A 627k wioFaith.
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0.032, 0.16, 0.8, 4 ug mL™, flutolanils} isoprothiolane
0.8, 4, 20, 100, 500 pg mL"', iminoctadine 0.032, 0.16,
0.8, 4, 20 pg mL7t H=5 345t} H7tslqit). o] o
PDA iAol & Allste] @95 A8l 84 300 pg mL™
9] streptomycing H7FHATH WHUHS HES wiA=
20°ColA] 47k wlekst & %2 A7e SAs o, oF
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Table 1914 B A3t 7ol 20083 20090l A4k
B Qb A HellA] T2lgk #759] dtAlel e A whe
S HwEh Adelle MAF A FellA 20083l 137,
2009l = 33475 T8k ARSIl EIQE A HellA
= SUN 459} 200 455 EElste] AREERT) Het
EC5ats 7HA1224 8112dk A3} flutolanil®] 7391 2008
st 200999 Bt ECs@kel ZHz 21.833 pg mL'o}
23.908 g mL™'& H]S=3 A eFS B AR, prochlorazel T
3+ ECsofk2 2008390+ 0.049 ug mL '], 20093 =
0.021 pg mL™'E FHiske A4S BT ST tebuco-
nazole, iminoctadine, isoprothiolane 5 200833} 20091
o] ECso@tel 0.012914 0.021 pg mL™'E, 0.900014 1.953
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ug mLE, 23 20110914 38.768 pg mL'2 Z7}ske
S Bt
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Table 1. Sensitivity® of Sclerotium cepivorum isolates collected in Seosan and Taeahn during 2 years from 2008 to 2009 to each

fungicide
Isolation year
Fungicides
2008 2009
Prochloraz 0.049" (0.001 - 0.257)° 0.021 (0.001 - 0.257)
Tebuconazole 0.012 (0.001 - 0.070) 0.021 (0.001-0.171)
Flutolanil 21.833 (0.548 - 110.175) 23.908 (2.638 - 117.506)
Iminoctadine 0.900 (0.001 - 3.797) 1.953 (0.303 - 5.577)
Isoprothiolane 20.110 (0.437 - 55.029) 38.768 (16.133 -91.473)

* Sensitivity of each isolate to each fungicide was represented as ECs, value (effective concentration (ug mL™") reducing mycelial growth by

50%).
®: Figures indicated the mean value (ug mL™") of ECs,.

°; Figures in parentheses indicated minimum and maximum value (ug mL™") of ECs,.
4: For observing the sensitivity of each isolate to each fungicide, inhibitory effect of mycelial growth of a fungicide was investigated by
measuring the colony diameter on PDA with or without each fungicide after incubation during 4 days at 20°C, and calculating it the formula as follow.

Colony diameter on PDA with each fungicide

Mycelial inhibitory effect (%)= (1 —

x 100

Colony diameter on PDA without each fungicide
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Table 2. The mean of ECs, values of Sclerotium cepivorum isolates collected from gallic field of 3 regions in 2009 to each fungicide

Isolation regions

Fungicides
Goheung Seosan Taeahn
Prochloraz 0.058* 0.038 0.008
Tebuconazole 0.020 0.033 0.012
Flutolanil 14.468 21.434 25.647
Iminoctadine 1.136 1.715 2.120
Isoprothiolane 24.653 41919 36.553

2 Figures indicated the mean value (ug mL™") of ECs,.

®. For calculating ECs, value able to compare the sensitivity of each isolate to each fungicide, inhibitory effect of mycelial growth of a
fungicide was investigated by measuring the colony diameter on PDA with or without each fungicide after incubation during 4 days at 20°C,

and calculating it the formula as follow.

Inhibitory effect (%)= (1 —

Colony diameter on PDA with each fungicide

Colony diameter on

60

- — x 100
PDA without each fungicide
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Fig. 1. Distribution of ECs, values of Sclerotium cepivorum isolates collected from infected garlic over 2 years from 2008 to 2009.

ECs, value were evaluated by measuring the colony diameter on PDA with or without each fungicide after incubation at 20°C for 4
days. A; prochloraz, B; tebuconazole, C; flutolanil, D; iminoctadine, E; isoprothiolane.
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Table 3. Mean of ECs, value to each fungicide against Sclerotium spp. producing large type or small type of sclerotia

Fungicides Large type of sclerotia Small type of sclerotia
Prochloraz 0.031* (0.001 - 0.174)° 0.044 (0.001 - 0.257)
Tebuconazole 0.010 (0.001 - 0.079) 0.021 (0.001 - 0.171)
Flutolanil 17.122 (0.548 - 57.987) 24.200 (2.342 - 117.506)
Iminoctadine 1.236 (0.001 - 4.134) 1.462 (0.001 - 5.577)
Isoprothiolane 26.055 (0.449 - 59.656) 30.170 (0.437 - 91.473)

% Figure was ECs, value (effective concentration (ug mL™") reducing by 50%).
*; Figures in parentheses indicated minimum and maximum value (ug mL™") of ECs,.

Z}7F 0.054 pg mL'elem Azt Hojge Hele
0.001 - 0.319 pg mL'0] 3, 20090l ¥-2]3 FF2] Hat
ECs5-2 0.030(0.001 - 0.257) pg mL™'2 YERST} Tebu-
conazole®] 3k ECsats HH, 20083 E2|¥ w52
it ECsdke 0.012(0.001-0.071) ug mL™, 20093
0.020(0.001 - 0.171) pg mL'&, Ha ECstel 271+ A
ZARE 7 7 ZF Rege] ¥sph 32 EUThFig. 1).
Flutolanil &A1 200832 20093¢] B ECsw-e 2Hz
23.189(0.548 - 119.449) ug mL'2} 21.304(2.342 - 117.505)
pg mL™'2 F Zol7} gl om, FX T A FARSHA YE
5ot 28y Iminoctadine?} isoprothiolaneS 2008'd<] 7
A 752 Hit ECsgkitl 200930 H23h 7452 EC,
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dol A ECs @2 ZH2E 0.901(0.001 - 3.797) pg mL'9}
1.684(0.001 - 6.287) ug mL™'2 YEFESH, isoprothiolane
of tigk 20083 20099 H ECsik2 22t 21.362
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2 9 F2 vz AERIel AAk Elet 1EelA 200833 2009300 AR e HE rlEE R G B2E 55
o F 147709 SR SFHAEF Sclerotium cepivorum dF5 EE|st] Aol st A4 A=E AT
Aol = dAl HAE $ske] ARESIAL = prochloraz, tebuconazole, flutolanil, iminoctadine, isoprothiolane & 5
To| AFAE A¥sie] ssAHoR AgA digt wWHdFe A BEE ZARINT. Prochloraz,
tebuconazole, flutolanil, iminoctadine, isoprothiolaneo] th3t MY 2] Hi ECsits Q=B E H|wale] BH, 2008
Qo= zHz} 0.054, 0.012, 23.189, 0.901, 21.362 pg mL'0] 2w, 2009F0E 0.030, 0.020, 10.367, 1.684,
33.406 pg mL™'0]131t}. Flutolaniloll T3+ < ECs%k-2 2008\ 0] BHdl 3o H)sle] 2009\ d0)] sl ¢ 3ot
of| A %3] 74313tk WA iminoctadine?} isoprothiolaneol] thalA &= 20088 a5 He] ECs k=t 2009 <
F A ECyatel ¥ S718tdnh. Bed #8 A9 7H] EC, @t vlaste] BH 2E X|Hor a3t ¥t
e flutolanils} isoprothiolaneol] th3F ECygkol 14.4687F 24.653 pg mL™'Z A4kt gkl £2jsh §agd 3
THTE WeroH, prochlorazoll tisiAle= BiQE A A E2jgt #+7<] o] 0.008 pg mL™'E 71 Wttt A
s SARSFAYLAE Yt ARSI = 552 ArAlol tisiA] FujellA E2lgt S cepivorum T ATt
ol A S Hole #F= 3ol & = gSlHh
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