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ABSTRACT : To investigate the changes of the resistance to prochloraz of Fusarium species causing bakanae disease, Fusarium
isolates were collected from various regions in Korea, and pathogenicity tests were performed using rice seeds. Minimum
inhibitory concentration (MIC) and effective concentration of 50% (EC,,) values of isolates were determined using the agar dilution
method. High frequency distribution of MIC values of prochloraz against isolates collected in 2006~2007 and 2013~2014 years
were 3.125~6.25 pg/mL and 6.25~12.5 pg/mL, respectively. The mean EC;, value of isolates increased from 0.3142 pg/mL in
2006~2007 to 0.8124 pg/mL in 2013~2014. Based on the EC,,value of isolates collected in 2006~2007, the resistant baseline
of prochloraz was determined as 0.6 pug/mL. Compared with the ratio of resistant isolates in 2006~2007, the ratio of resistant

isolates in 2013~2014 increased from 6.5% to 41.6%.
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Table 1. Total numbers of isolates and virulent isolates by pathogenicity test of isolates from rice during 2006~2007 and 2013~

2014, respectively

Year No. of isolates No. of virulent isolates (Range of disease incidence®) Percentage of virulent isolates (%)
2006~2007 139 124 (40.0~100.0) 89.2
2013~2014 451 375 (37.3~100.0) 83.1

‘Disease incidence was determined by mean of disease index on five replications of each isolate using rice seeds soaking inoculation, on a

1~100 scale.

oA Wego] BR1IEUaL, 2013 8HE 201499 |3t
45UR 5 5 37570 d57 o] e A0 = UEks
T} (Table 1). dHF¥ o2 W7|T2WH-S E fujikuroicll 2]3l]
Wlshs Zlom A oy weolAof, JAmuAlo}
59 Tt o} A YANME Fusarium andiyazi, Fusarium
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0.0016 pg/mL, HANFES 16.7947 pg/mLE LERATE, 3k
2006535-E] 2007\ 2] T Bt EC, fk2 0.3142 pg/
mLo]lo™, 201337 E] 20143 £2] 7FE 0.8124 g/
mLZ YER} Aol F53lal e & 5 Ut Shin
S [512 2007390 FEA G Eelgh 7ok te] EC,,
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Fig. 1. Minimum inhibitory concentration (MIC) of prochloraz against the mycelia growth of Fusarium species isolated from
infected rice plants in 2006~2007 and 2013~2014. (A) and (B) indicated MIC pattern of prochloraz against the mycelia growth
of isolates collected in 2006~2007 and 2013~2014, respectively. (C) showed change of MIC pattern of prochloraz against the
mycelia growth of isolates collected between 2006~2007 and 2013~2014.
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2006~2007 and 2013~2014.
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AR 5 w3 AR GAES gk Aol
E YEAI= ke, ¢F 1 pg/mL9 prochloraz &%
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Fig. 3. Baseline of fungicide response resistant to prochloraz
on isolates of Fusarium species isolated during 2006~2007 in
Korea.

o7 Az o] A dF= BT 6.25 pg/ml ©|
&) MIC #t= YERI W, =74 5-9] MIC gk 9
6.25 pg/mL o<l Ao YF EAISEZR prochlorazell
& 7o) A 71E AAd= EC, s AR
sh= Zlo] B1dE 3oz ftdnt. & Aol A4S
AR 7S e ® A8 23, 20069FH 2007
o] 2 wFelldde A FF7F F 6.5%AUAT 2013
ARE 2014 w2 TFOME 41.6%E AE E59]
RIT7} A F7Fs ASE YERIT)H(Fig. 4). Yang 5 (18]
2 o] HAT] Mycosphaerella graminicola$} triazole |
ATAIRD cyproconazoled] Fo 218 ATE T3l WA
o] W8 (virulence)?} FA| Wdo] o] “daaAzE 3l
thar sl 53] oA 71F-Hdde] A AR
HAEH, AT oA WAel Befshe Fiake]l v
W wjFolgkal stk Sk B8 ANTAIQ] chloro-
thalonil-& 2] $F FEllX E2|gk M. graminicola®] <Y
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Fig. 4. Percentage of isolates to sensitive and resistant to
prochloraz collected in 2006~2007 and 2013~2014. Fungicide
response was decided with a baseline level of resistance.

do] ekAE HEJslA] e TN gt o] H
3l oS g Ao = JERATH19]. weba] el w7
g2y WAIE 93] prochlorazs Al&3lA ARS-Sll wet
Zitkelwate] BHedo] ofd wigko 2 wslksld=A]ol o
st 2APF 283 Ao A7

x| prochloraz I‘| gd #F EE H|I

Axd 8] d5E VS ZE prochloraz A& 2]
B HE-S A f—i TSk vlwgk Ay 20061 35E
20071 TFoME S5, A5, AEA G A T

BI3A &= Ao = VEREOL} 2013dFE] 201439

735 A=A 2= prochloraz A3 T X7} gl
AL, FXE HEE FA F78HATH(Table 2). 53] ?ﬂ‘*xl
AL Ee] Aol IAGlo] ?ﬂ?’W 3 vl 7S =
Ao 7 ZAECH T3 7} A9 Hit EC, kS HlJmH
HH 2006FE 20079 2ol A9 0.1698(7FE )~
0.5262(A) ] MG O}, 201395E] 2014991 0.4862
(871)~1.1974(h = ZA F718IeH, A3 <]
32 HEY FYsH AEAFe] - EC, whel 7P =
< Ao 2 YERITE. 2006d5E 20093714 H2gk d=

S o= gk Y AT dEHHel| A prochlo-
raz A T2 BlEo] 60%= 7Y E=%hoH, ol F
A= A} AEEte] A2 02 ARE-8PHA prochlorazel]

A&EH O Z w=ZE 11, o]0 A o] EHS oA
Z17] wiEolH, ]&40] AFAHA 7Ihe]Ho] s
s lolgtar sitk(6]. & ATollM= ;ﬁl;;x]
9] prochloraz A&Hd B1&3 Ht EC, 7ol the X Ho
H3)| @A8] =2 Ao Ao, o] of
o] RUEH} okA) At ] ok vlgdo] &
= Az

o]¢} -2 Aol 2w HZ 7|tk ol tigh ok W
Al Bt AskEar, W dAo] o] F7kskaL e €l
< she 4 il:—?‘%kxﬂi 7 Bol ARkl U= pro-
chlorazel] tgk A3 2] B¥E7} Z718)7] Uﬂv'ﬁ:o Ao

R &2

s
2% Ao

= A9 geby 7y WA g 5819 F4
25UHE TPEEb) SisiE Aldstan, AAH oA

A3 7\ckeite] BUEY Al o] Bash,
prochloraz2¥F ohje} &) B4} AmobA|2 AL8H 3 3)
& ofg] opalo] Uig AR FEE ZAL, ThE opA)

ofo] WA} A B v AL B 5o =714

ol A7} Hest Aoz AZHET

A (@]

b | i
el FEzsh= W7o prochlorazel] tig A
G A=S AP flsle Al = TAFE S8k,
Wege AUson, AL Asslel 2 T

9] prochlorazd] t)$F minimum inhibitory concentration
(MIC) #t%} effective concentration of 50% (EC,) #t2 X
AbsEATE. 1 A%} 2006 3FE] 2007 &S] MIC #
3.125~6.25 ug/mL?_] T57) 7P =e vie g Bysigy,
2013%3 FE 20149 £2]7] MIC 32 6.25~12.5 pg/mL
o] FEOA X HIE0] 7FF =UTh g 20063 FE]
2007% 8] T B EC, @k 0.3142 pug/mLo| e

Table 2. Frequency of resistant isolates to prochloraz and mean of EC,, value from each province in Korea

Percentage of resistant isolates to prochloraz (%)

Mean of EC,, value of isolates from each province

Province
2006~2007 2013~2014 2006~2007 2013~2014

Gangwon 5.3 28.3 0.2670 0.4862
Gyeonggi 6.7 32.4 0.3138 0.4928
Chungbuk 0.0 41.9 0.1886 0.6684
Chungnam 8.8 45.6 0.2610 0.8111
Jeonbuk 0.0 40.7 0.2062 0.9086
Jeonnam 50.0 63.0 0.5262 1.1974
Gyeongbuk 3.6 30.8 0.3828 0.6562
Gyeongnam 0.0 38.5 0.1698 0.6543

EC,,, effective concentration of 50%.



201395E 20149 8] FF5 08124 pg/mLo]RAT}.
200635-E] 2007 18] T2 prochlorazol tig A&
71i& EC, a2 0.6 pg/mLE 3= Ao] B3t o=z AY
ZYEt), o] 7|2 93k A& TF2] ¥lE-2 20061 -E
20073 F2] e F 6.5%AIL, 20139FE 2014
g TFME 41.6%= A3 o] HI=rt FA 7t
sk Ao 2 Yehgtt.
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