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Status and countermeasures for pesticide-resistant pests in Japan

JEMOKPERTHEY « 2R B R R =
) E P
Kazuhide Okada * Plant Protection Division, Food Safety and Consumer Affairs Bureau,
Ministry of Agriculture, Forestry and Fisheries (MAFF) + 1-2-1 Kasumigaseki, Chiyoda-ku, Tokyo,
100-8950, Japan

Abstract

While the use of chemical pesticides is the basis of the most effective pest and weed control, the
development of pesticide resistance in pests and weeds is an inseparable issue, and it is important
to conduct the control. With this background, prefectural governments have been taking the lead
in identifying the development of pesticide resistance by conducting pesticide susceptibility tests
and providing appropriate pest control guidance to producers based on the test results.

However, it is becoming more apparent that pests and weeds are becoming resistant. In order to
properly manage pesticide-resistant pests and weeds, it is important to detect the occurrence of
pesticide-resistant pests and weeds as early as possible and take necessary measures. In addition,
it is necessary to take measures to prevent the emergence of pesticide-resistant pests and weeds
even they are not present. It is essential to provide producers with information such as
classification of mechanisms of function and risk of introducing pesticide resistance.

In this paper, we introduce the cases of pesticide-resistance management based on the
susceptibility test by the prefectural governments as an approach to monitoring and utilization of
the results, which are essential for appropriate pesticide-resistance management. Moreover, we
introduce an outline of the survey on a national scale for pesticide-resistant pests and weeds

regarding occurrence status of these pests and weeds in Japan.
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Let’s get started! Pesticide Resistance Management based on IPM in Agriculture

VRAE RPIRITIE S B RFIRBIER SR S 2 7 7 4 — X
2 i A @At
LA ]
Atsushi YAMAMOTO

tAgricultural and Forest Insect Pest Management Society of Japan
2Nippon-Soda Co.,Ltd.  2-2-1, Ohtemachi, Chiyoda-ku, Tokyo, 100-8165, Japan

Abstract

Strategy of pesticide resistance management (PRM), especially on insecticide, was reviewed. The
Task Force on Insecticide Resistance Management was organized in 2019, under the workshop, “the
agricultural and forest insect pest management society of Japan”. The mission of the task force is to
study the solutions of pesticide resistance problem, and to inform farmers as clearly as possible. The
general method of risk analysis was employed for the solution, as follows. Step 1: Resistance risk
evaluation (to research on resistance), Step 2: Resistance risk management (to build up strategy),
Step 3: Resistance risk communication with agricultural advisors and farmers. Then, the basic
strategy of PRM, the tools for PRM (ex. the diagram of resistance risks), and the practical measures
of pest control with PRM (ex. rotation, mixture, high dose-refuge strategy) based on IPM, were
proposed. Examples of resistance risk communication best practices in some agricultural areas were

introduced.
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Fitiign 2 v A XU MHREORRME & TORATEC DT
The causal agent of onion rots in Tohoku region of Japan
and its resistance to agricultural chemicals.
¥ - anpEEETR AT AR 2 —
28 Hkl

Mizue Tsuji, Tohoku Agricultural Research Center, National Agriculture and Food Research

i3

Organization, 4 Akahira, Shimo-Kuriyagawa, Morioka, Iwate 020-0198, Japan

Abstract
To identify the causal agent of bacterial rot of onion (AZium cepaL.) bulbs in Tohoku region of Japan,
bacteria were isolated from symptomatic onion plants at different stages through the growth and
storage periods. Pseudomonas marginalis, Pantoea ananatis and Erwinia rhapontici were frequently
isolated from onion leaves in the fields with different symptoms on onion scales. However,
Burkholderia cepacia complex (Bee) bacteria were mainly isolated from rotted bulbs at harvest or
later, and they reproduced original symptoms on onion scale sections. Therefore, Beec was suggested
to cause rot on onion bulbs during storage, invading plants before harvest. For selecting the effective
agricultural chemicals to Bee and other species isolated from onion, their sensitivity to bactericides
and the minimum inhibitory concentration (MIC) of bactericides were evaluated. The tested Bcc
strains showed tolerance to Cu compounds (bactericides and reagents) of the Cu-concentration of
spraying in the fields. Bactericides including oxolinic acid was remarkably effective to both of Bee

and other species.

1. XTBIT

XX IR BMAENZONERLETHY, ENEERN 183 7t D 22%IZHYS T 58 30 7 t 23
A S, BHICEBMIHICHHIATWD (EwHEtad, S ocs). ENTIE, FERERTH
HAcHEE, SR, EEEO SEERNEERED TE%Z 55 —FT, TERCEEEORKE /EH &
WEOFE XTI, T~8 ADOHREN D22 e MBI AT 5. RUMERE 1T, 2 OumBEHICIX
HETE DT AFR A BRFE L, Bk A OIS R 2t T & 7o GRAIRIC B I 2 R E & w21 ¥
HEr~==27/1, 2020). ZOERITE, Y~AXIF3EEOREE/FEMLE 1 » AIEERDTArVa
—LTCHEEE S, 1 ATENS 2 APEICHERE, U ARNICTEE O% 4 AICRBICEM, ®iRZE &
7257 A BRI D 8 AHAICILHE & i Az D .

ZOMERLOE A & R ORI T, IR DX ~ 2 X0 VEITERIERSAE T, ERERET S
RERBEE IR odz. X~ X0 AXOBERE & UL, ¥~ 3 XEB0HE, 8w, Y AR EIE,
RSO, TR e SRR E I X D2 EEEORENF T DD, FALHIRO ¥~ 3 ¥ ) AX
JE IR D E B2 JFRNEEA STl de o 7o, FHERUC B W TR BRAR R T 57120, ¥~ F
D AVEIEROIRITIR DR E &, RN DBTE 21T > T2 iafe 2 DL RISk 5.

2. WAbHuE D & = 3 X G RAER E O AR
FALHIR O R F AP THE SN~ 2 F D AFZBICTIE, Y AZE R D T HIZHT T 1~
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BD Y AVRITHEEY], WA, ReER EOKRIRBMDBIZ Sz, SEERIZEDT, BkLzY
AR ORBGEFIIRT-N TR Y, BT 22700 AR ~DOBEROIERITBIE S 2o o7, BIL T2
DAL, EEARLRILL TWDZ E2OEE, MBI OERR D A LTNNT 5 2 L ITWNEEE - 7.

(25, 2019a) (M 1). ZHDLOEREZFATHRERDS LabEicl 25, MEIC K2 DI
7o, MEICE D2~ F 0 AZDOEHERE & LTIE, AMERMERS ClX, Burkholderia cepacia

(Sotokawa and Takikawa, 2004), Erwinia rhapontici, Pseudomonas marginalispv. marginalis (K
W5, 1983) 12 Xk B8, Burkholderia gladioli (% « 5 H, 1990), Pantoea ananatis (A5,
2010; P15, 2014) 12X 20 AFIENGR (EZEIEIUE), Pectobacterium carotovorum (= X % #KJEE

(H#EH - HH, 1952) B@EI N T (AXREMHR A T — % X — R,
https!//www.gene.affrc.go.jp/databases-micro pl diseases.php) 73, B CTHOX <X FAEB PIZIESHE
EECERAL DR, SR E NS TEITIE I DR, W E ORAENWE SAERIE, REICLD Z
NZENRRD. 22T, 2016~2017 FHALHE D 5 R 6 BTV T, Z~ X FITHAET DI
EOWRIFME A, AKRECTOREHM P OINHERZICNT THREL, ZOEMSELHE L. &I,
B2 XX OBELRER, ) AXOBRUER (2016 4 20 &1, 2017 45 221 /1) 25, 0 AKEIFICERGE
oI (BF 280 BRR) Z0BEL, ¥~ 3 X0 AX~OBIEERER, M FAOMEIREER, FEERAIR
PCRIZEW 7 N—E 7 LT To T

1 UUFEECAT(A) & T8 2 7 1% (B) D JEICE SR

IIXXDEBFBAT—Y

AR Hh B~ VDA ICRERG B2 H %
[ A A A A
CATREE em o am aw @@
(2815 =300 (6/30)
A A
BRI A /3 /15 o A et
A NS
I HE P HLBF (6/22) ® ® X2 20174HICH ~ X XD
A oA ° PY BUER (221 o 7)o 4y
RIS 628  @a8) T . HELZ-MIERECH) & 71—
A > T OREF(T)
eI (6/15-8/2) et e
\ { \ @ : Burkholderia cepacia
S WORER : . /‘\ (181%%)
A Pseudomonas marginalis
; (42#F)
s Erwinia rhapontici
(THE)
. Pantoea ananatis
(50%)

() 13y~ 7 %R
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ZORER, 280 EHROSBEMEIL, K& < 4507 V=710 i (K 2). 2017 FORAEICL
T, B TORIEHM AT, EFrEOBIEH SO E)ED @JTB& BERE DG © 53 Bl S LT RIS
I, BYHIZ, P marginalis, P ananatis, E.rhapontici D7 N—7Z)J@& 3 HHEK TH 7273, ILHEE R

(¥~ XHURE) &7 2 2> H %121, B cepacia DV )—TF 2@ T HHEMEN L HBES N, £7=,
K< I2X N WESDBEERER CTIX, B. cepacia ® 7 )V—7 1@ T HHEMKIIWT NG, INFEERI IO
BPEe 2 A% OZ XX ARICBIE S NIRE L REROEREZ R LTcDIZxt L, P marginalis, P
ananatis, E. rhapontici © 7 v — 7 28T HHRIL, BRI E 1ZRZ R 2EREZ R L. DL EDZ & D,
AR OF F & &~ 2 XY LRI Z T J5IKI, B. cepacia D7 NV—7 BT HMETH S &
Zz2 bz, £77, B cepacialX, HIEHOXEIELNOIXIZE A EZBEES N2 o720, INHEREZIZE
BEH AU P LT B CRIER éﬂt 0 AEDBBIER O BES T Z LD, B. cepacia ITIUHERFIC
REHOUIMER N ORAT 2O TIE RS, BT OWNT ORI EER 28 T AZRITRAT
% (K 1A) "TReMER EWZ LS HERI S, FE I O FERIBIBRO HEM D R ST,

iﬁDiLQHWLOWTi #5 (2019a) & LT HAMYRIFRWMICWME L. D%, B. cepacia
D7 N—T I ET DMEICIE T v = —OCHE FRERO B2 SBEREN G £, NV AZ—E T
LI EED M7 R iMT DOFE R, B. cepacia complex (ZJg 3 % 4 ff (B. cepacia, Burkholderia
cenocepacia, Burkholderia ambifaria, Burkholderia pyrrocinia) 73& £i15 Z E W LN/~ 7=

(Tsuji and Kadota 2020). F£7=, AL, JSoakd & < 3 FERMER EIREE I 2, Tsujiet
al. (2020) Z2X Y Erwinia persicina 75, Sawada et al. (2020) (ZX YV Pseudomonas allii 73, Tsuji
and Fuji (2021) (2 & Y Pseudomonas viridiflava 73, ZiVEiLF ~ X XJEHOR OIREME & LT
S, SRR ERRE R T ZROMMIRIEMED, 2 A X IBREAEZTZEDRHLNIRD S0 5.

3. Z 2 RXIRFME OEAIMME & SrEEEHE

L ZAT, AFFEOWMRIZINT, —MKBITHERIFAIER BRI W B 2 8AKFAIClX, ARt
L CHIfRFE O OBIBRZVENG B2 & 5 B RNERSG b (LIREME, fll). B. cepacia \Z3\1F %
SAMHEREIL Goto et al. (1994) (2L D #HE SN TWD DY, EESE CHIH SN D IEANCET 2 15HIZZ
NETRESN TV, F£72, v RFX CHEMTREZREANL, EABREN Y A RTEBORE - SUEWHIZIR S
NWOGENZ N, KR F'ﬁEJil“ExIS TIE, ALK OFRF & ¥~ XX OEH (BHITEHOHE) THEZ
RIEFNORITIARATZ o7, 2 2T, WRARIEIMEIR EBR R 2 s+ 2 720, R CoHfE s
7= X <X XIEEHE D 5 B B. cepacia, B. cenocepacia, P. marginalis, P ananatis, E. rhapontici D
SEAIMERE 2 A U7z, HEaUME O EAIMIMEREIX, ~N— 3—F ¢ 27k (% - %I, 1984, HiAEME
A PERAER) Ik HMIEOABIERRE, 1% 7 /L a— 2 2R L7 Ayer’s B2 7= i/ N EBR
IEREE (MIC) BBRICEDSEFHM L7z (G - #|Ak, 2020). ~X—X—F ¢ A7 LTI, HKFA OkEg
LEEZSR), AX Y V= 7@ ARV T h~A TV KF (AX YV =v 7 A ML h~A 2 UHi
Feti), A%V U =y 7BKRMAl, BAT~A T2 - HRFH GEEVEEACE - 0 AT~ A > ),
WY B2 A ARFNIINZ, 0.4M BREES FRKFIKER & A N L7 M~ A > Uhiifete GRIE) KIsiK
MR L7z, MIC RBRTIE, 0.4M Rl ToKFIKIEHE, A b L7 b~ A v ohilts GAH), 4%V
V=vw7ig GRIE), W AT~ AT KA, NI E~A T ARFNIINZ, AF T NI A7 U iR

() 2L,

T DORER, N—s—F ¢ AV IEITBWTIL, P marginalis, P ananatis, E.rhapontici |38i7KF0#|Z
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KV ABFEESINIZN, B. cepacia, B. cenocepacia CIZ/EFEFEIFIBIZE SN o T2. FhUTHk LA
XYV =y IBKRFIEAXT YV = I AR VT h~A KA, BB LT X TOEKOA
BEMAELLE. —FH, ANV hvA U URBEKERIX B. cepacia, B. cenocepacia D'EH % [HE L
RO TeZ b, IREFTOMRIZAF YV =y 7BIZLVEoNTbDLEZ N, WA ~A
v« HilKFNANX, P marginalis, P ananatis, E. rhapontici 12} T72< B. cepacia, B. cenocepacia
IZxtLTh, —EDOERHEDNREZF L (F1). MICRBROBEICENTH, A%V =y 78 K
) IXEGHARRE LV LIRWVIRE T, T X TOMRKERDOEF 2L LT, B. cepacia, B. cenocepacia
1% 1000ppm ¥R JE ORFESH LK F) % & eilBrbsth ECHEF L, Wi LK O B. cepacia \Zxt3
% MIC % 4.0-4.5mM & 9% Gotoet al. (1994) L FJELRWRIREZR LI (% 2).

1 HIEEZ R L 7o R5H | C oo R & RR3RIT 1 2 BRI TRk

- A (100015) (100015) (100015) (50013)

Mo AREE wEEEARE R AT e (SO e
B. cepacia (n=5) — w + — + W —
B. cenocepacia (n=3) — w + — + W —
P. marginalis (n=2) + + + + + + + 4 _
P ananatis (n=4) + ++ + + + + —
E. rhapontici (n=2) + + + + + T _

MA(—)BRIEMmAA L, (HBEIEMEKSY, (++) EE20mmEEQBEEM, (W74 2 7E0ImmEEDC I h TN LREFEE.
BE - HEE, NEYVEMEREROR—"—FT 4 2 71230uLz@BTL, Thfh2kiErzagL ..

# 2 PEIC L HMEOFR/NEEIERE (MIC)
HiEER A AV

ARLT by PESTR AL IN

A ppm) g Cemmie 7=y )8k FEbE i Enis WS Yy
B. cepacia (n=5) 100014 k= 125-300 1-12 100014 k= 750-1000 100014 F
B. cenocepacia (n=3) 10004 I 125-150 2-5 10004 | 10004 | 100014 E
P. marginalis (n=2) 75-200 10-20 3-4 1-5 1-5 100014 E
P, ananatis (n=4) 200-500 1-5 LBLF 10-100 LLAF 100024 E
E. rhapontici (n=2) 200-300 5-10 LEAF LEAF 1-5 100014 E

¥ INTORE - #EBEICHEL, 1,5, 10,15, 20, 30, 40, 50, 75, 100, 125, 150, 200, 250, 300, 500, 750, 1000ppm%2RiE
ABELA XV U=y oEE, 2,3,4,6,7,8,9,11,12,1314ppmTHEE L 72,

S HIZ, HAEHIROFR E ZAERIZI W TIE, IEERTO R ) b BT 122> T B. cepacia complex
\ZJET DHEDME SIS BE SN D T-, B. cepacia, B. cenocepacia © P marginalis, P ananatis,
E. rhapontici (=9 D HiEiEMERE A A L7z, PUBiEMERBRIT, 1% 27 /03— X 2N LTz Ayer’s 5t
IR AR L, A ARy MERE L TiTo 72 (X 3). ZDfEE, B. cepacia & B. cenocepacia
L, ¥8RE CTHD P marginalis, P ananatis, E. rhapontici DAF i L7=. B. cepacia I B.
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cenocepacia \Zxt L Ch, DT WRNSAEBMGIEEZ R L=, ¥7=, P ananatis, E.rhaponticii¥ P
marginalis D/EE Z M L= (3% 3). B. cepacia complex #lF X, ZiLE TR OO EIRA~DF]
ARmEtsh (BED, 1997 BEH D, 20005 JF 1 - =), 2005), m&%immfi%@%mDWQ%
BT DHHEEPEEND Z ENRE SN TWA. bRV T, # ~ 2 FIREM %7~ B. cepacia
complex MY, o> &~ 1 FJRFMEDOEF ZIH L, INHEZDO D AXTEMIIIEMT5LE2 00
7z.

£ 3 H~RXoEEREOTUETEERE 3 PUETEMERBROME T
R B. cenocepacia P ananatis

RERE B. cepacia P. marginalis E. rhapontici

B. cepacia wt + + + +

B. cenocepacia — ++ + +

P marginalis — — — —

P ananatis — — + + + +
E. rhapontici — — + + w+
4. BbYIiZ

PLEosfrsezdL, Eﬁiﬂiiﬂﬂﬂi@ﬁi X RFXRIETIE, B TORFEEWIR 2 6 i T
BEMOERNMERFEME R 7 ~ 2 FICHFEURELSI SR T L &, %@k%ﬁrﬁﬁaiB
cepacia complex flEH CTH D Z ENHL N -T-. F7z, DS NTRFEMERL, FICL - TR
LHEANMMEREZ R LT 2 & h, RIFHIE OFE &, 53R E O TR B R0 B 1S U 72 b Rm0 72
HIHBRDBA IR T D Z LS. BBRIERO—FIZOWTIE, HIEHIkICBIF 2K & ¥~ *
TR~ =2 71 (2020) TR ENTWD. 4%V ) = v 7 BR%E R0 & e 3ANX, B cepaciacomplex
MEZII LD ETHLOREICAENTHD Z ENHBLNTR -T2, B. cepacia complex & %D A 7
b BAGMERE (Burkholderia glumae) <TiX, 3 TIZ, A%V VU = 7 BRIMIERE O HBNHE ST
W% (Hikichi et al. 1998; &, 2016) 7=, HFHICITAOLORENLETHD.

—J7, JRAEERE - SRR EMEE U — T, FRRBPAFSTH D L v 32 ¥ 0 AXDOBIREIEG
DEEINT 2 E VO HEH - f2H (2016) OWFFEIZHES X, B. cepaciacomplex Ml X ¥ ~ XX ERTH D
XTI TORE ICHE - L, INHEZO Y AXIBERER -T2 (&5, 2019b) &, E
HBABRICE D X=X X0 AXDBERNBOTHZ EZHOMI LTS (HIEtIRICk T o REF X ¥~
FXFREv =T 0, 2020). S DICBUETIX, S 3 FEMKEE LD OB AT KAEIKIZ IS
&, VeI~ FRRBER, AWEIEOFM ZMAEG ORI Er 2 ~ 3 90 E BB EREir B st
ZEERBMG LTS, IR ORI BRI Tl <, AR O B A RS 5720126, Y
IR OME L BRI EES < 7R IR BRI FRAR OB RS HIfRF S 5.
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FHBEAECIILA Ty (SF5ERY) OERAMEERZERE

Fungicidal properties and sensitivity study of the novel fungicide, pydiflumetofen (MIRAVISE)

PR AR SAVE T
A Lo<
Shizuku Taniguchi + Syngenta Japan K.K. + 21F, Office Tower X, 1-8-10,
Harumi, Chuo-ku, Tokyo, 104-6021, Japan

Abstract

Pydiflumetofen (code name: SYJ-264SC, trade name: MIRAVIS®) is a novel fungicide discovered
and being developed by Syngenta. It is a new Succinate DeHydrogenase Inhibitor (SDHI) fungicide
that can control a variety of fungal diseases, and a revolutionary fungicide that delivers a new
standard in crop protection. The lipophilic structure of its chemical composition can quickly and
closely combine with leaf waxy layer. A few hours after application, the pydiflumetofen enters the
waxy layer while a small amount enters the plant’s body, which provides good protection against
various external environmental conditions, achieving a longer-term effect. Furthermore, it has a
broader fungicidal spectrum, especially providing excellent performance against Fusarium head
blight. Sensitivity monitoring has been conducted for Japansese field populations of Fusarium spp.
and Micrdochium spp. collected from 1991 to 2020. ECso value of pydiflumetofen for Fusarium spp.
and Micrdochium spp. formed single-peaked normal distribution. It is a sensitivity baseline for APN
in Japan. This baseline includes 63 isolates and the sensitivity distribution range from about 0.002
to 1.17 with a median of 0.18 ppm. Sensitivity monitoring method of pydiflumetofen to Fusarium

spp. and Microdochium spp. will be introduced in this paper.

1. IC®IC

BRI, BEM A DB OREMNCAEFET DT DI BERBEREM Th 5, BIEITITREH, &
AL, BRERZRENR DY | REDE S EIERREDR, MEENDLSTY | BEMOREAES R WEL
WZCEBELL TV 5,

IR DRIIL, FFEOWRE R MR U CTREMICHRELRET 5, BREOREWEEN L o
TWo, —hT, WER - HEOBGFERFOIERIZLY . PIRZIENIE 25 & ) FHl b HdE S
NTWD, RO EWEERITH - Th | [Al—OFE 2 £ O3 H 248k 0 R LEE 32 2 & I3 FAIME -
IR O FEZLPILR & | R Z OFAN AN TE < o720 | IREUERIR S & DR
RBREDMENZ R 5720 T HRNITEDR D,

SO AMRRELEERT 2720100 THEEOFRAELILREMMZ D T2 D DR~ 12 A v b
FIEFICEHETH D,
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2. HARE

BTN A N7 2 S ENBIH L, BT Y= AR I REMIB LN N- X Mo EE2 AT
HHHAK D SDHI (Succinate DeHydrogenase Inhibitor, 277 & Ku 7 —ELEA]) ThHh
Do

2014 £ 1Y SYJ-264SC & LT (—h) HAMMBLE e % 8 U2 E o B % &Rt
Fhiti A, hFEB X OKREORDNUIFEEL L OIR S ORI W TER RS R S -, Dk, 2020
11 H 16 AfTITERe7a 770 (V70X R 722 18.3%) & L TRERZEE L, HIEITHR
LR TR EZASBIOBRERERZ G L TV 5,

F£1. IR a7 I AOEBRERS LOMEHFE (2021 45 11 H 24 HEBIA(E)

Ew4 | @A AWREE | A ERRE | AFofE | ERRE |tV I
k-1t Fik FEIE V& E T
- YOR
3 A EI%
/& FROOYHE | 1500~ /€] INHET H | 2[EIEN | 50~150 2 [BILLN
2000 {5 ATE T L/10a
/N FROOYE | 250~500 | A N7 H | 2WIEIN | 25 L/10a | 2 [RIDIN
f= =07V | BTE T
U 3 BRNOYE | 81% MEAfTZERE |7 H | 2 BIBIN | 800 2 [N
WZR DA | AiET mL/10a
/N RIVYH | 1500~ /€] IWHET R | 2PN | 50~150 2 [BILLN
2000 {5 ATE T L/10a
K& FROOYHE | 1500~ /€] INFE 14 | 2PN | 60~150 2 [BILLN
2000 fi% HATE T L/10a
K*E RNOYE | 8% WEfTZeRE | UURE 14 | 2 EILAN | 800 2 [N
(NRY il ERTENE ml/10a

3. WEfbFtk L 2et

EVINARNT 2 3HEK 2 WORTHEY, BT Y= AR F I KBRS L O N-A MU RRa2HT
HALEWTH Y . MEMLFPEIXRAF T, ASZEM R OKAEEMICT 2 Z2MENE W L PRI
TWo, EmZetETE <. IVATFRORMER~DOFE GO b eH, IPM (Integrated Pest
Management, #REFHER) ~OmEAME S E WK TH 5,
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* 2. MBEYLFE & et

— 4 Y7V A N7z (pydiflumetofen)
R4 IFvRSTRT T
#==> (IUPAC) : 3-(7vAa AF))-N-A hF-1- A F )L~

N(RI1-AF1-2-(2,46-hV /a7 == )L)=F L]
1H 7Y — 1 -4-JIViRFH I R

{ERBEIEES (RACES) Sdtpallbag sl

CAS BR&xE 5 1228284-64-7

HEER

o =V C16H16ClsF2N302

DFE 426.7

IKYEFREE 1.5 mg/L (20-25°C. pH6.5)
o & ) — VIR EAREL Log Pow=3.8 (25°C)

AKE 1.84x107 Pa (20°C), 5.3x107 Pa (25°C)
ANEEE (B5H%)

SRR D LDso 2958 mgikg T v F(Q)
SRR LDso >5000 mg/kg 7> b
SR AT LCso >3.5mg/L. 7 > I (4h)
B2 o/ B2 T R A e L oY

EgAIN e e L vy

PPN E A B o 7o 13 R R Rk A BIEMEZR L =T R
KEBW~DRER (Fh)

aEME LCs0 1.4 mg/L =¥~ % (96h)

F B LCs0o 2.1 mg/L #4332 (48h)

BEEEN ErCso >100 mg/L. NOEC 0.32 mg/L #k#& (72h)
IVNRF~OEE (REK) HEIIRD bR - T

4. VERIHHE

EYOTNANA N7 20, 2 hary RYTAE EOBHmEREAE [T O a7 ik FEEESE %
9% (Buxton et al. 2016, Leiming et al, 2020), Z U2 & Y i E O = 2 /L —EERNEE S, KHE
TERNREND, 12, BV TR N T2 38T ) — L VR E Y 2 K& £5> SDHI TH Y, N-
A MR VELRROZ & T Fusarium BEIZH L THRO TERWIRERTMB DAY T LE2GT 5,
E I, BIMMEEANL 2 FF T2 DIEM O T » 7 ZAJ@~DFRREEZAREET D (K1),
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Esv_L |
FIARET = Rap

X 1. BT A T = OGN

5. {ER%MHE
5-1. FHERNPOIRIZKTT D m O BhERZh F

BTN AN T 2 AXERFERDOIEDIRINE Th 5 Fusarium graminearum <X° F. culmorum (2%} L
TR E T WA MPRAESCRFIEIFMEEAEDRZ R L, MmWEREREZ AT 52 R LNnE -
7= (¥ 2), ZEORNOIEIL Fusarium JEHET121F T/ <, Microdochium nivale &% OJRIKE & 72 5,
EYTNVAR T2y (IT7ERO70T770) ZELLORBEEICK L THENRIREET D2
EBRH LMLl (M3 BLEV4),

R PR LA R R faf- I R B E 2R

100.0 100.0

80.0 80.0

£ 600 < 600
B B
n iy

= 40.0 = 40.0

20.0 20.0

0.0 0.0

0.01 0.1 1 10 100 0.01 0.1 1 10 100
BT A N7 P (mg/L) YT A T = PR (mg/L)
ey ["usarium culmorum @mm@umm [Pusarium graminearum ey [Pusarium culmorum emm@ums ['usarium graminearum

X 2. Y7 /NA N7 =D Fusarium J&EIZRT 5 PUETE ML)

BT Y =2t (2013 E A A R)

RS BV TNA N T 2 BT ) VTR L BRI 0.01~100 mg/L 1270 5 & 9 ICHERES
HUCIRIM LT Lz, =% ) — OB E R UT-RHRIX & beig U CRRES R 2R L,
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ITERT7uT I REAIA 20004% EALFR
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m ERAT @ 58 /NEER (%)

(3. I 7vReT7 0T 7D Fusarium JEEE S BESZIIT 5/NERDOIRICRTT 2208
mERG AT - (—th) duifEERE L E RS (2016 4F)

SuE NV Zh (4 A 25 B #ERE)

FARM - 3 E (6 H 10 H Fusarium J& B B2FE)

RERH -7 H 1R (BAfEARE) . 7TH, 14 H

FHAH 7 H 30 H

AL 4 X 100 BRI/ NEER D HELER A R 6O 7,
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3.9

STEATeT 7 EAIA 20004F MEALER
1500f%

m GERAL @ e/ NEEER (%)

4. I 7 AT 0T 7D Microdochium JEFE S BIGIZIT 2/ NERDOIFIZHT T D 20 5HR
ARERIGET « ALRE SR AP ZERERE TSR ERERY (2016 4F)

fnfE o X 7oIE e A (20154 9 H 17 A HRAE)

FAMDL - A (B A 25 H Microdochium J& FH#:F#)

JEER -6 7 10 B (BAfEARM) . 18 H

FWEH :7THG6H

A 45X 100 FEOF IR/ IMEED SRR 2 RO 7,
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5-2. ZRINOMREE DPEAT 2 DO ISk 2 AR R

INETRIDOIFIE, DOBwTHDLT A F =L/ —/)L (DON) %pEHT 5, DON IZHEH ANEITRR
D HIVTWZRNAY, Mg, 8RR L OVFRIZR E DR EIEIRA BN D RN & ARSI i aE
il 72 EOFERP BN DM EEL S SR T, 0o, BAEFBEICLY, 202294 H 1 B1D
INEIZOWT DON % 1.0 mglkg # X TEATHHDTH > TIR LRV E DO BB H T IR E
ST,

DON {HYHEIR D 72 DI IT RN ORI L ORI L D70 < T Z ENEETH L8, FEANZ L - TE
IRPOYREOR AT Z 5 TH DON REZNRIFMENb DL H D, 2D, BV TV A N7 = VALE
XD DON REIZOWTHINE ZA KE2VRTHY , BT A BT =3 DONAKEZI R & A
TLZEDRHLNERST,

6 5.8

~

2.1

DONi# ¥ (mg/kg)

\]

0.8
,

IR T I SHFRAIA 20001 AL
15001%

M5 T R07 17 710 DON KR %42 %h 5
ARERGAT « ARE IR ST HR R ERYS (2018 A1)
pOfE o oL Z T (4 A 19 HEEFRE)

FEARDL - A (6 H 8 H¥EHE ; F graminearum)

EEH 6 A 30 H (BAfEARIE) . 7TH 6 H. 12 H, 20 H
AR 7 H 27 H

5-3. BEALIMIRTE

M1 TRLIZEDIZ, EVTNRANT = ATBIEEN Z /o720 AFMO U v 7 ZJg~FE 5 < Ws
L. NI~ ERETDZENTE D, ZHUTE D FUNTHICE Y TV A N7 = VIBMFEET D 2 &0
AReL 2% (K6), BT, YT A M7 = TREEICH L CRHEE TH mWIEIEE 2 =729
(X 2), FENICHOT N THIAETIUE, DREREST L2 LN TE D,

T, EVTAART 2y (ITEASTRT T ORBEMRBCIE, HAEC 20 5% ICHRLHE %
17 THHIBRDIRIC R E A EBITFRD ST, BRIt Z R 2 LR LN E o7z (K7)
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o BuUEhEe

| N wo<hemnmEmn |
BELET |

Z R o< EBOSHRA
: o BITLET E
= A= :

6. EVINANT = DIEITBIT D OMEIE EHEPIENIZE T DBATED A A—Y
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048 o
90
80 72.8 ]
70 59.9 60.8
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0

RTeRT7uT 7 HRAIA 2000  XRAIB  1000f%
20001

BB

R L A0 72 BN

7. ST R®T a7 ILOMETE

RIS : oY=V (KR PRAFSERT (2021 4F)

AT i e I

EfEH : 3H25H

MEEH . 5 28 H

JLEE K& : 100L/10a

BERRDREE : 15.5 mm/h, 1 W (N LRERRZERE)

HEH: 6H21H

FEARDL - R (BRIEAE) LB/ MR 23.2%

AL - A X 90 FEIZOWT, Bl 24 HICRW/IMEZTRA L, F8IR/IMEERD LRIBRE 2 K ed 7z,

6. Fusarium BE B L O Microdochium J& & sz R E
= L7 B ORI A 3% IR AT N U U A THERRE L, 100mg/L 2 h L7 h~A LBk
K7 U A O PDA £5#ICER LT, 20°C, UV I 7T T 7 AL L Tk BHEE L 7-,
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HESR R L 0 &N FKZ GEA 55 (Homogenized frozen green pea 160 g, Sucrose 5g.
Agar 20 g/L, R.J. Birchmore and B. Forster (1996) %) [ZAE# L. 20°C, BLB 7 > 7 F CHEARMN
X — L ARIZIEN D £ TR E LTz, Z0#%, REOBEALZEREL, HE 20C, BLB 77 FT 3
HEEE L ClRTFE2ER ST,

FRERE T PDA B Al L7z, Y70 A b7 = 0 ORHKEIEFEN 0, 0.01, 0.1, 1, 10, 100 ppm
E % X O ICHEAIGN PDA B2 L, X8 DX 91T 24 KT L— F DA RUT 900 uL o5 L
7oo AEEFE L TV % 1xX105 spore/mL (2722 K O ICIHE /K THEE L, Zix 24 )7 L — M 50
uL P oL, 2% 20C, BLB 77 F T4 HEE®E L, Oppm FOEDOAEFTEAE 100% & L
T, AHRICE DV RBET COEETEAZ S— T —U T L., &P R iEE AW T ECso EE

H L7,

1. replicate 0.01 100
—_— ppm ppm
2. replicate 0.01 100
—_— ppm ppm
3. replicate 0.01 100
> ppm ppm
4. replicate 0.01 100
R ppm ppm
X 8. Fusarium &% & O Microdochium J& i D&% MERE K 1

7. BRI

1992 4E72 5 2020 FFITHT TR AX O LT 56 WD Fusarium JEW (F graminearum 36
¥k, F asiaticum 7 @k, F avenaceum 6 EHk, F kyushuense 3 EHk, F cerealis 2 Bk LN F
culmorum 2 EFE) (ZkT 27 A N7 =@ ECsofElE 0.002~1.17 ppm DOFIFHIZ /34 L, Hok
1% 0.22 ppm TdH > 72, £72.1991FE0> 5 2020 FZ 0T T LX) BEREL 72 7 #H KD Microdochium
JBHE (M. nivale 6 FtkE X 0N M. majus 1 EIE) 1k HE Y7/ A R 7 =2 ® ECsofEi 0.04~1.05
ppm OHEPHIZ/3A L, HRAEIT 0.06 ppm TH o7z, T D ORSZIEITEM, PRI L ORI
ROREREBITIRD OGN h o7z (M9BLO10), £, L7z 63 EikD 5 ., ECso fEA 1.0
ppm %8 2 - ER N F graminearum & M. nivale T 1 EET OO LN, ZD 2 ODOEKEKNEY 7
VA ST = TR UTRSZMEDMEN D Ay INEA~DBERRABRIC L - THER 21T 9 TIETH 5.
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g BRI« 56
#ﬂé “ - ECsof : 0.002~1.17 ppm

. 3 : 0.22 ppm

1 1
0 S— I

<0.01 0.01~0.1 0.1~0.8 0.8<
ECy,fi& (ppm)

at

9. 1992 #:~2020 FIZEH LTz Fusarium BEOE Y 7 )V A N7 = x5 stk

6
5
5
4
ﬁg HERRBERRE « 7
i ECso & : 0.04~1.05 ppm
2
1 1 F YA : 0.06 ppm
1
: H B
0
<0.01 0.01~0.1 0.1~0.8 0.8<
EC;fiE (ppm)

10. 1991 #-~2020 H(ZH:HL L 72 Microdochium JBE DY Y 7 )V A N7 = ANk DS ME

K

8. Bbviz

BTN A N T2y (TR T V) X Fusarium JBHE<° Microdochium JEHE 2% L CTEW
BREDR A9 SDHI TH Y . ZHOFRNOIRE K L THICE WS ZRT, BV 704 F 7 =03
BEAE DR OIRBGERA & ZMERMRE RN B2 5720, o—F— a9 UBURIC K DMERE Y 2 7 O
T, L L2ns, SDHIAOMME Y 2 713K 1372728 (Frac Code List 2021 /) | 5%
DO HEFEEBITIMNATH D,

A ENEZERE T TZHERIT TR TEY T AR b7 = UME S5 RO B0 HEREL S 71T
Do LMo T, KERIZ 2 AXD Fusarium JBH B L O Microdochium GEHDOE Y 7 )V A N7 = 1T
T DEZMEDN—AT A NI D EEZOND, KRRESBHIZL, BV TIVA T = OMHEE
BEPYER Y AV KO - OITEZ T =4 U o T afk L, ARIOERITEDTWEEZD,

El, EVTAA T2y (T ERRTRT TA) OENICET 5 RIS S LUK E TG
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LTWEN, MM CTIERBELSNT S 2 < OB JORBHIR L CREREA TG L T\ D, 4%
TINA T = OIEIRNEE 27 72 0 I HREHE BT K OVERES OB R 272275 DAKI DB % -
T RIZED, DR TR B EWAEICEIRLIZNE BTN D,

BE IR

® K. Buxton, T. Harp, A. Tally and H. Mclean (2016) Adepidyn: A new fungicide active ingredient
for control of foliar diseases. Phytopathology 106: 61.

® H. Leiming, C. Kaidi, S. Yufei, L. Tongtong, L. Ning, M. Wei and L. Feng (2020) Activity of the
Novel Succinate Dehydrogenase Inhibitor Fungicide Pydiflumetofen Against SDHI-Sensitive
and SDHI-Resistant Isolates of Botrytis cinerea and Efficacy Against Gray Mold. Plant Disease
104: 2168-2173.

® R.J. Birchmore and B. Forster (1996) FRAC Methods for Monitoring the Sensitivity of Botrytis
cinerea to Anilino Pyrimidine Fungicides. Bulletin OEPP/EPPO Bulletin 26: 181-197.
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EIRIZEBT B XA REBH Qol Al B # A LRI D\ T
Current status of Qol Resistant Purple Seed Stain in Miyagi Prefecture”
IR )RR
(ZL5gF=n
Norichika Miyano, Miyagi Prefecture Furukawa Agricultural Experiment Station,
88 Osaki Fukoku, Furukawa, Osaki, Miyagi 989-6227, Japan
e-mail : miyano-no458@pref.miyagi.lg.jp

Abstract

In Miyagi prefecture, Purple Seed Stain caused by Cercospora kikuchii was controlled mainly by
DMI fungicides in the past, however since 2018, it has been controlled mainly by Qol fungicides.
Qol fungicides have a high risk of developing Resistance Strains so that monitoring by medium assay
started in 2018 to understand the development condition of Qol Resistant Purple Seed Stain in
Miyagi prefecture.

As a result, Purple Seed Stains isolated from 2 districts in 2018, 4 districts in 2019, and 6 districts
in 2020 showed hyphal elongation at 128 ppm, which is a border dose regarded as Resistance.

2K
EIRILIZ BT H A REEBERE (Cercospora kikuchin DBiERIE DMI A Z2 Hc T T & 7228, 2018
FLEIL Qol & Hts & L72PiBRDM T T, Qol ANKMHERE DAY 2 7 M@z, 2018 4
DB BN T A PR R AR A2 R B - O IR EIC L 2 E=2 U U V5B LT-, FOfE
R, 2018 4|2 2 Hi[X, 2019 4FI1E 4 #iI]X, 2020 % 6 HIX 26408 L 72 58BN C, MR O HZ &
L C\W5% 128ppm TH KR DOMHIRN R STz,

XL ®IT

B A RERBRICRIREIC L 2R E T, BT 5 & KERIEAORANMEURER T2 672672
ENMB L 2 D ETH D, AIREITEFRYEIERE TH W BIFIC ST > TS F O HREART
oM, EEHRTICRFRER PO ORTRIIC L VERT 2856055 2 &nn, AFEBLE Tl
FIC L D147 & BAAE O IERR LT X DB & FEi+ 2 0N — % TH 5,

ZIETRRBOFIAANCI N T, Qol &l (VI A hr Al MiHtEA 30 b BIFE O AN R
SNTDIFELELBISH LWNWE ZATH LD, ANEOHREANZILNTE Qol Al (7YX he
VED BBV, ZOMPEORSNHOEEBYECHERINAGANEZ N, AFFEICKT S Qol AlfEHIZS
WTHFICIEE OB ENREIN TV R, S 2 FEEICHEREY ©, & 3 FEICITKHERY ©
MEFEICBET 2 MERH -7, ARETIE, ZNETOARRICET S Qol Al 4 A XEREFHE O =
&Y v T ERIRBUZ DWW TR 5,
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1 BRRIZBT 2 KEOEMITRI

AR 5 KEFFEEAEITAEE IR S &FESE 2 A0 T, Tk 20 4T 12,000ha Zi#8 2 72238, 4
il 2 A1 10,800ha & Z Z 41T 11,000ha mifs CTHERE LT 2 (IX11), ZEMES P HIXEEE R CoH
DN, IR A OIS RKEBAEEEE SR L TR 1RERY D OFBEEAIIHIM L T\ 5, B3
EARREORREL LT ThiLTE Y, fEMIT B IZIFERER & 2o TnD (K1), BF1 2 45 O dn FEAERL
XTIV m A B 4T%, [Z A DR 25%, 1ZFF ] 7322.8% ThHY, Z0 10 FEIZIEX
[ Ui aE S & 2> T g (K 2), AFEFITHTH2|EUET TIvFm A > [HT ) >
(2] 3 EoTHEY, KETIE IIvXrmA) 1 Z1E, TI¥X oA LS 2 REIFHEH#E
TLTWD (1),

S DiF B
12,000 i BH
] n @8 T R
10000 |n —im _ o |
] ] M i M-
i 8,000
ha
=~ 6,000
4,000
2,000
0 ___JE] 1A e e (e 2 s e e Vs n a lle [le
H14 H15 H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2
FE

1 BRI T D KA A R OB HES (BMOKFES(ERET — 2 4 K 0 1ERR)

2 BRI H A REERORAERD L RS
%ﬁ50$ﬁ¢@i?@%ﬁﬁﬁﬁﬁﬁﬁwF?%%anj@%H IME oo, HERITH
F OB L o TR T2y, 50 AL 0 b EBHRIRGIMEILS 5203, BRikiEMED & » RO ML
Eﬁ%ﬂéf&yv4J®¢Hﬁﬁ%m¢émﬁm,%%ﬁ®%$w%MLf%toﬁ$@%w_ F
B FEFPRDUTITEAEN ZVER LD IRV EIRDZEN R E <, FAEPNDIRVER TR FEE T 1%
D, ZVEFERTIE 15%RE TH o7 (M 3), REIZIIT D4 A RERBHR OBIBRIARIL, HRERTOFE T
%%k%%%ﬁ@%#%¢%ﬂﬁﬁf1~2@®%£ﬁﬁﬂ@%%ﬁkhfwé(%1%1@?%%K%
WHENZOWTIRIEIET T A RFH L« TATFXR Y =)L« AXTXUAMAITHY, EEHAMAE L

i%%%&@ﬂEW%wﬂA% SHRIC K D 2 E M OMZESRICBERDO D HFIN L E R o TWND,
i 29 A E TIE DMI Al (f I_XvaF Y —ufl) & Qol A« FEDEHEIG Th 7273,
Wk 30 AEEELIREIT DMI FIOM AN TE /el hoeZ tbd b, K Qol FOMAEAENEL 2>
W5 (7 —40%),

QoI AN L TIXMPEREFEAEY A7 R@mWAITH D 2 Land, @RS 5 X O fRE41T-> T
WD DS, BLZEBEBRICEGEN & D O RDOE WAl E 72D & Qol NI 720 & 5 O EFERG O F 1
Thd,
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F 1 EHRIZBT D RS A X OEBER YRR

BErue FERIEXHERD S FEBKFHEA
DEERH
2vL4 1[E (FA{E2 5~ 3 0 B ICEHE)
TrFoax Trx¥Foax
H¥eZHhh
RFFHN 2E (1EEDS 7~10B#&ICEINERR)
2vL4
HX Zhth
RFFHN

3 Qol Al & 4 REBERE DE=4 U > 7R3

AR HBIE O DMI A28 58 30 LA T X 72 < 705 2 LITFANEE SN TWER, £
DY Qol AILIAN Tl 472K N 72 o7 b H Y, Qol FlOFEHEENEESLZ LN THESH
Toe ZOT20, R 30 HFEN S Qol Hlith: X A REBREDE =X U v 7 %24T-> T D, HAMIZIX
993 2 B BABRET O K EIFR AL & RGN EG O GBI L7 b lcinz, BNOE Lt 2 —0bRb
ARG T2 b DIZOWTEEHIRE % Fhi L T D (3 2), Rk 30 1% 5 X5 25 Bk Z ek L,
2 HilX 3 BEREAY 128ppm THEH ETHESROMEN R Sz (X4, £ 3 : ORI 16ppm LLF CTH
AHIRITA G720 5 72), 128ppm T HEEH ECHE-ROMEEN R O - HRRIE, 1 HIX 1 ERRAEZE 3
ERIZBWT 2 EIFERO 95 1 [ Qol FZMH L TWT, 1 HIX 2 FERIZATEE 2 BIFhRO 2 [ &b
Qol A& H LTz, SFRITTFIL 6 XKD 21 Eik2 4G L, 4 HiX 4 EfES 128ppm TH 5
THAOHENR LN (K5, 4 MOEKIT Sppm LA CHESRAMIRITA 5780 »>72), 128ppm
THEH ECTEAROMIEDS RO -ERIT, 1 HIX 1 ERITEEIC Qol Ao HEEN 72 <, 3 HiIX 3
FRITE £ 2 FERICIWT 2 BIFGERD 5 5 1 [\ QoI Al &M L Cu e, 5F1 2 4R13 9 #IlX 50 Fkk 4 ik
L, 6HLX 16 E#KkA 128ppm L ECTHEM ECHESROMEN L o7z (K6, &5 : 31 HKIE 16ppm
LR CHEAMIEITIR SN0 - 7278, 3 ERkIL 64~128ppm THiIgE L72), 128ppm UL ETHEH ET
SR DOMIEN B SN ERRIE, 3 #IX 4 FERRITIE RS Qol o EEIZ /2~ 72, 2 HIX 6 EkkiTil %
4AERNCH W T 2 [EBGERD 5 5 1 (3] Qol 2 LT\ C, 3K 6 EHRIZRTEE S 2 MBI 5 H
1 [A] QoI A& H L Tz, FRIC L » TIEERRI O MIC EIZIEH > & 12 572%, 128ppm UL EDOHA
IR MEOIR TR EEDILTZ, MIC fE 128ppm LI L & 72 o 72 RO FAE M SRIT L 30 428 12%, 47
FOTCAEAD 33.8%, 50 2 4E08 42% & HENMEBNZIZH 5 A%, 3 DMED EC50 HEEMIT LT L b HME
TlElehrole (£ 6), £z, ME 11 FRIORANL A BB AmMESR (R 7)) T, FRICEYE
VMEVWTZR B D73, @ TAERITFEIE KRB R Z o T2 ER T, Bikk& A I 70
TN BNOEELEZ D720, 7 LY Qol Fl~DRESZMR T X 2BBRZMET & i3
TRVIRILTH D,
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#2

REAE

TV ¥R FAEVKNBIENES ZFRERE (Oppm,2°nppm(n=1,2,3,--,7))
IKEBESFARLAEZYYFLE FRFHYLE (ImM : KERKREZE) HRIMPDAEM
ZRTEEME LT,

SEEEYkZ PDAEM, 25°CTSHRIEER, BELARBEZFR—F7— (RVE%ZER)
23mmaOABRICYIVHL, BEEZREEMICET S L5 ICERLT,

Z 0%, 25°CTCIHMEEROREREICBII2ERBROFGELZAEL L,
TYFIRFAEVKIMFIEREL LWL, XRIEEHROETHARESALVIZESLS
REL-ERZRZIEHERXE L, MICE (R/NEBHLERE) 046 0RERE
#REL, BREEETICOVWTOFMEET> 1=,

REEEKEI2ppM THLERBRAHAONBZHETHHRLONIEKZRVW-bDE
BEUEMBLELT, HHTRLAETYSFRAMAOEVEEZRBAZTH, EEOppmeE
ZREICHII2ERMHMROBELZBNER L L-7AE Y FEIBSTICK YEC50
(50%NRIRE) #BH L,

4 SFREC30 4 v TV UM #3 PRk 3 O FESTEERR O HIBE IS & 5 MIC K

IEHARTE QOIl
REUEIE MICE (ppm) ERE
A 4 2EIRsRRD 5 B 1EIfER (GBE2EMET)

2 2[ERBRD S5 b 1 EIfER (GB%2EMEY)
128 2RO 55 1EER GB% 2 £MEL)

2 2EIRRRD 5 B 1EIfER GBE2EMET)
2[EBBRD S5 b 1 EIfER (GB%2EMEY)
fEREAL L
2ERRRD S5 1EIfER GBE2EMET)
2[ERBRD 5 b 1 EIfER (B%24EMEY)
2[EBERD 5 b 1 EfER (B% 2FMEYL)
fEREAL L
L 2 ERSRR T 2 EIER, BF 2 FRIIEREL L
fEREAL L
fEREAL L
B4, HE2EPSRT1EGER, 2ERIIERELL
BI4E, HE2EP5BRT1EER, 2ERIZERELRL
2EBRD S5 1EER BiED)

2 EIRARR D 5 B 1 EIER RiFES)

2 [EIBABRD 5 B 1 EIER (RIFES)

L& 2 ERRRT 2 [EER, B 2 FRIEREL L
L 2 ERSBR T 2 EIER, BF 2 FRMIIERAELL
128 L 2 EIRSBR T 2 EIER, B 2 FRIIERELL

16 2EIRRRD 5 H 1 EIfER (GBE2EMET)

1 2[ERBRD 5 b 1 EIfER (GB%2EMEY)

1 2[ERsERD 5 b 1 EfER (GB% 2FMEYL)

16 2EIRRRD 5B 1EIfER GBE 2 EMET)

W = 00NN B RFREFNBEFRENBENDNDN

=
N oo
0

mmmmMmMmMMMOOOODOO®m®>»>»>» > > > > > >
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5 AFoTEY 7 LU F 4  SRICESHEERR O HIEIC X D MIC E

EWRE  QOIF
REGIE MICE (ppm) fERE

F 4 ERES L

F 1 EREES L

G 1 EEESL

G 2 EEES L

G 128 2EBRO S 1 EER B2 £MAE)

D 1 2EBROS b 1 EER GBX2 £MAT)

D 1 2ERROS L 1 EER (B2 £MAE)

D 1 2EBROS S 1 EER B2 £MEE)

D 128 2[EBBRD 5 b 1 EIfER (B 2EMEL)

H 128 2EBRO S 1 EER B2 £MAE)

A 4 2EBROS S 1 EER B2 £MAE)

I 1 2EBRO S b 1 EER GBX2 EMAE)
vQ | 8 2EBRO 5 b 1 EER GB% 2 FMAT)

I 128 FEOH 2 EER B2 £/ 2 EBKRO S 5 1E)

I 4 EEES L

I 1 EEEL L

I 1 EEES L

I 2 EEESL

I 2 EEEL L

I 1 EEES L

I 8 ERAEL L

i3l I RS N 5

#5 SN2 ESEER ORI EIC X D MICE
EHIRTE [o]0]}-1] IEHIRE QO
RERHetE MICHE (ppm) EFE REUE MICE (ppm) (ERE
F 128> {EREL L H 128> 2EBsRRD 5 b 1EER (B%2EMEE)
F 128> fERELL H 128> 2@k 55 1 EER (B2 EMEY)
G 128> 2[ERkRD 5 B 1 EIfER (B2 EMEE) H 128> 2@ S5 B 1 EfER (B2 EMEE)
G 128> 2ERsRRD S5 B 1 EIfER (BX 2 EMEE) H 128> 2ERRR DS B 1 EER BX2EMEL)
G 128> 2EFRRO 5 5 1 EER (B 2FMET) H 128> fEREL L
G 4 2ERRR DS B 1 EfER (BX2EMETL) H 4 fEREL L
G 4 2[ERRD S5 B 1 EER (B 2FMET) H 128 fEREL L
G 1 2EBD S b 1 EER (B2 FMET) H 16 fEREL L
G 4 2[EpkRD 5 5 1 EIfER (B% 2 FMEY) H 8 ERELR L
G 4 2EBskRD 5 B 1 EIfER (B2 EMEY) H 64 EREL L
G 2 2EpkRD S5 B 1 EIfER (B2 EMEE) H 16 fEREL L
G 2 2EFBRO 5 5 1 EER (B2 FMET) H 4 fEREL L
G 2 2ERskRD S5 B 1 EIfER (BX2 £MET) H 1 fEREL L
G 128> fEREL L I 16 2EIRRR D S5 B 1 EfER (BE 2 EMEE)
G 8 fEREL L I 8 2[EBBRO 5 b 1EER (GBx2EMET)
D 128> {EREL L 1 4 2EBARRD 5 b 1 EfER (B%2 F£MEE)
D 128> fEREL L | 1 2[EBBRD 5 5 1 EfER (B% 2 EFMEY)
A 128> 2[EBkRD 5 B 1 EIfER (B2 EMEY) | 8 ERELR L
A 128> 2[EBskRD 5 B 1 EIfER (B2 EMEE) I 2 fEREL L
A 4 EREL L | 2 fEREL L
B 8 EREL L J 4 fEREL L
B 128> fEREL L K 4 2EIRRR D S5 B 1 EfER (BE2 EMEE)
B 128 fEREL L K 2 2[EBBO S5 b 1EER GBx2EMET)
B 8 fERESL L K 2 2ER5RR D S5 B 1 EER (B2 FMET)
B 4 fEREL L K 1 2EBBRD 5 B 1 EfER (B% 2 EFMEY)

L3t =Ass N
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6 WA 2T TV EREUT

6 TYRURA RO EULIIHT DX A REEBEE O BC50 HEE

EC501s
AEE (ppm)
EK30 2.00
ST 1.10
Sf2 3.31

KT EBRIIRT DX A REBHRIE R

REEBER
HEF (%) ERAER
T2 2 9.0 MY OBES, MEHL
Fr 23 33

Frk2 4 13.7 FERIEEXHOERZ, BhREN
Fr25 15.7 RAHDERS, XEh

T2 6 5.5

T2 7 11

T2 8 3.4

Fr29 11.8 BAHDERZ, MEh
Fr30 3.8

% 6.6

«f2 9.0 FXERIBXE), FAHOERS

REHPHRFARITOEYHEERL Y Y
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4 SBROXIG
Qol FHNZKIT DIEZMEDIR T b D &4 A XEBIRE L, RO KREAERE CHRShTEBY,
FAEMPHIML TETWD, BIED & Z AAEFESY T Qol AIDMRIK T IR SN TV RVR, 4%
ﬁ%®ﬁ?ﬁ%ﬁéﬂﬂfﬁ%@¢i%%@émé;tﬁ%,ﬁ%ﬁuowfﬁﬂ%ﬁofwéoﬁﬁ
BT B EEBEIRBHER DK 9 BN AMZERIZ L D720, BAMZETORBERHH Y T = ) aF Y —)L
ﬁ¢VIF7I/WW7'“/:wﬁ,Tj7ﬂ%7ﬂ%%¢bﬁ@ﬁbf“éo%%%Qdﬂﬂ@%
FHERE OFAITHE L T,

FIH - 23k

DERR(2021) 50 2 M L3 2806 - 1555 B &k

2)FK H L9555 R BABRAT(2021) S FN 3 418 RV EW I & B BRAT R ). 265 3 5

3)E i L (2006) -k 18 A M IR T HAES 81 &

4 MK PER HP HEFHE T BF R o0 J8/ VBT RS - AEPE R, #E. Fd DI &/ EHEET
/TS & 0

5)'E R (2010~ 202008 4 b5 2 4F i)
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MARIZEIT DT 1 XEBROEAIHIEE DS

Trends of fungicide-resistant strains of purple stain (Cercospora kikuchii) in Akita prefecture.

K H IR e R
i A8
Kyohei Watanabe, Akita Agricultural Experiment Station ,
34-1 Aikawa Yuwa, Akita-shi 010-1231, Japan

Abstract
Soybeans are mainly cultivated in rice field conversion fields in Akita Prefecture, and the
cultivation area is 8,650ha in 2020. Akita prefecture is the third largest soybean producing region
after Hokkaido and Miyagi Prefecture.

Purple stain caused by fungus (Cercospora kikuchii) is one of the most important diseases of
soybeans. Because it has a big influence on the quality of harvests, when purple grains are mixed,
in many soybean fields, control with pesticide is carried out. Previously thiophanate-methyl
(benzimidazole) fungicides have been used to control purple stain in Akita Prefecture. However,
benzimidazole-resistant strains of C.kikuchii was found in soybean fields in Akita Prefecture in 2011.

In recent years, the appearance of Qol-resistant strains of Cercospora kikuchiihas been confirmed
in neighboring prefectures such as Iwate Prefecture (Sasaki et al. 2020). There is also concern that
the sensitivity will decrease in Akita prefecture. Therefore, we examined samples of C.kikuchii from
several soybean cultivated regions in Akita Prefecture in 2020 for their sensitivities to Azoxystrobin
(strobilurin, Qol) and Thiophanate-methyl (benzimidazole).

When susceptibility to azoxystrobin (strobilurin, Qol) was tested, it was lowered in 39 strains
(51.3%). As a result of genetic analysis by PCR method, it was confirmed that 36 strains (50.7%) of
the 71 strains were Qol-resistant. On the other hand, 26 strains (34.2%) were benzimidazole-

resistant in 2020.

1. XTBIT

KRS BT 5 KEI3K BEis/ED B S EY
ENLEST b, APERIL Z X > T\ 5%, 2001
FELIBE O KRG OFRFHEAEIL 8,000ha itk CTHE
% L. 2020 FOHEE ML 8,650halV TH Y
(K 1), AeifpE, =R T 3F H D3
BEHifE & 7o T D, Eo, EAHRFEDIZE A
EF TV avkry DTHY, IMTHKEE L
TR WA L TW5, BERKEDORELE SEFES e

° P P DD G P 0 PR
A S A AR AT ARTART AR AR AR AR ARTARTRT R P

12000
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8000

6000

mifi (ha)

4000

2000

LR T, A4 RXERR (RIRE i
Cercospora kikuchi) |ZWEJR LT T EINERE B 1 BKHIR SIS D2k 20 4] (2000~2020 4F) @
M~NBEANT D EHFEL, SEOKT~DRN KEORIE AR OHER
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Do HA REBEFE (LU, %6B0R) 13 FEICEODOBE T
Aol (B2) | FREISMIESIETHRAET D5, MG TR
ZERT D Z LIINEETH D, KT, FEOIRBEITNIFE L 722
WEHITT D Z ENTE RN, SREBIEEOBIC AR
B A O THLY B2 T Uil e 720, (B HEIRE 5
GeDIED>, ERIEN B ZERURYT & 0 FEITIRYe U = i i 5l
FARAT D Z L TRAET D, KOG, BAE 10~
35 HIZET, ZOHIMICKHRAHES & R~DOE AR R |
sns? 2 & REEHEEIC K DT
FH R 31T 2 46B0R OB BRx R I%, BRRERBARRIE & LT

fdefdf (BRAEEERE ) O, FEANZ L DBREE LT, KREORES 20~30 H#IZ 1 B H O3
B, 1 E#EAPDREZ 10 HEIZ 2 BB OS2 fRE L T\ 5, EAIBGRIL, Eio7—s27
L—Y — M AMTZERECIT TR Y | 2020 FOMBRERIL 7,884had T, 2D 5 HLEAANVIZL D)
FRIEFEIX 2,695hal0TH -7~

2. BKERIZIIT B ¥ A XEBIR O FKAImE
B ORAERI

ARIELTIX, 2014 4 F TEHRELHR OBHERIEH & LT
RV A IZ = VRIER (b T UF R
— FAD) DA EHEN TV, BRI by 7V Al
I, BRI T < H EECR RZ2 R 1T
SIS TEHHHOFEEOEE I D HHENT N
HNI T o703, KEAEESL) OIL, SEBH I
THHEGOIR TR E ST, TD72d, KRNOK
GESGNST T T U RR T EICOWT,
N A XY — VR IEHINMHE B DR E 2 Fh L
Too B TZWIC L DMEEIToTFER, XY A
I H Y LR IEAITEE S RN ORIk 2 72 - T
iR sy (K 3), ZNoORMAERE 2T, X
R CIE A0 JA, IRGEHH 3 %5 o BRRE &
%%?E@{pm&ﬁ&%ﬁ%xi&%ﬁﬁbﬁ o
RV A I VRIER] (b TV UHElB IO
N b— M) OHAZEEZ 2 Lo ICHREL TV ® fitid
B 2015 4EFELINE . BB IR R M3 KERICEIT 5/ S50 — LRl

LFEHOHMNE, QL (7/FLR brE) fl (FAZ 7 2= PAT I - 257 3D
OIS A LT 7273, Qol ATV T MR OFELEHDL (2011 )
MPEE OREY 2728 “B7 IEShTWnWAs 2 b KRN O RTAPERY; L 0 ZRBER MR 12 A ERIL L |
B O HAEHT 1 EICO X 1 EOEMICRS & BTN & D BRI L
fﬁ%w@zi*aﬁ LTU\%)O (%EE%%E%%@T%“\)
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3. FKARIZTRIT 55 A XEBIR DRERDL

K RSP BB BRATIC & 2 RN 16 HiR oK RIFHFE Tk, 2014 DI, SRBDR IS & 2 gdhn g, whss
i SR AME RS B 2, R I 2018 4 LARE O3 L 2R 138 < HERE L. 2020 4513 75.0% (CF4F 48.9%) |
Fio, FAFEOHERIEIL 0.5% CHFE0.3%) THYH, FREIVE»-7 (K4), 2019 Fi12i%, BAD
—HOHIEN STV F A b r B UAIORBR KT 2 KR T EMET AR AT, £, AT
BEDORERT Qol (7Y F A hrby) Flkd 2O BN ®E S (ExARDH  2020) 19,
AR THEZHEOK T REDLND Z END, RBRICKT S Qol (7Y X2 habvy) FlofHE
ORI + D720, MEREORAERNEZFE Lz, £2, T4 7 7 F— b A FAFI OB BRI ENI R
% 6kl L7 B TR Y A I F Y — LR IEAINT R D ERBER T 2 BUAE DR PE ORI % iR
T 272D, FSEA G ME % FEh LTz,

> —e—fExE 7 100
EHh 53K

4 - EEHREK 80 =
X
£ 3 60
EFTU 2 40 Bo
% ¥

1 20
0 — ' 0)

2008 2010 2012 2014 2016 2018 2020
FR

X 4 FKHERN 16 A OKEFHE (F5£) 1281 D EBR i ER R & g = SR OERHER

4. XA ZEEBEIR O IAIBE

2020 FFICHKH RN O KRG ORERY; (80 Him) 2> HEEBERIZ BRI L, a1/l 4 17T - 72/ 2.
76 i (1 HUS B0 1 ERE) 2 DAREDRR 76 HRME Dz 99,
(1) Qol (TVFvAbmby) Al

PDA A HIC 25°CORF=ET 7 HERRERFZE L, Bk SN -FE#EO BB 2 B 4mm O =2 /L
UR—F5 —CEHER AL | EERMNEHICERTT S L 5 ICRERHIC B L, MoE R ORI,
F— k27 L—7 (121°C - 10 %)) Tiki L7= PDA #5412, 1.6, 3.2, 6.4, 12.8, 25, 50, 100, 200ppm
ICHREE L7272 ha B kAl ARGy 20%) LIREE (VA FAALEF VR, BKRE
1%) LT 2, 3V Fax iy X745k K (DHBA) 1.0mM %N L7= 6 O % M@k
LTz,

(2) RUVAILS—NFR (FAT 75— b AFL) FHl

FAT 7 F— FAFLTIE, BREMO PDA H5#1l2 7 1.6, 3.2, 6.4, 12.8, 25, 50, 100, 200,
800, 1600ppm (2725 & HICF A7 7 F— b A FOAKFIA| (HRESY 10%) WML, A— k27 L—
7 (121°C - 10 93) THWE L72bOaBERS# L L7z,
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(3) BB EIZ 35T DI O E ik

25°CONF=ET 3 HMEE#E%., /MVEBHILRE MIC) Z#H&L, 7Y% A b b /KMANE
MIC %% 100ppm®, F4 7 7 F— kA FLKFANL 1,600ppm? THEARAE A S 7= HE kK Z it EE
1] TRl
(4) Qol AlDiEIETHRE

Bk I3 L7 76 HRED 9 B, 71 EERICHOW OB s T2 (PCR) 2EMiL7-, 7IA ~—
RSCBF1 5'-TATTATGAGAGATGTAAATAATGG-3' IZ Ty —/4 > A& L, ABI PRISM 3500xl
Genetic Analyzer (Applied Biosystems) CELFIFENT L7=, 1554172 DNA EFI7 67 X/ BRBls % HE
TE L7t R VT Qol AMMPERE OFIE 21T o 7o, HEX, F F 7 v — A b Bz FOERIZLY | 143
FTHOa R BB SN EF A Qol AR & Lz,

5. FEHIMMEE ORERFR L RN TOXG
(1) QoI AL~ A Y —)LRHFN DM R DR AR

BEHURRE 12T Qol ANZH 7~ 2 Bz DK T 2% 76 sl 39 M (Fik% 51.8%) T bil
7= (M5, 6), £/, FA7 75— b AF AN 76 Hish 26 #H5 (FERER 34.2%) TlHERE
FEH., Qol X v HEHERITEN S DDIRIRIC - » TR SN (M5, 7).,

QoI A DEURFHE TIE, 71 M 36 Hum (BEEER 50.7%) MSMNPER & MR8 S v, B HUE O
FEn—HL7 (1),

TYX VAR E Y X100ppm (£ : BiHiFE, A BFHIEE)

FA T 7 F— b AF L X1600ppm (£ : HEHiF, 5 5EHE)

5 FrMiBEDEIRGL O TH - 72 R PR E R
O TP > 7 AR PE R
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60

50

30

HRRR (%)

20

10

0 -
1.6 3.2 6. 25 \”1( :ngr;w 25 50 100 200= 0:, ﬁ\ff \3;‘3 Qiﬁ S \QQ q’)\Q SFQ %QQ @Q»,///
MIC (ppm) >
X6 XA REKHIREDOT V' F A ha Al X7 HAREKHIREDOT A7 71— b AF )L
W 2 S MRS A (n="176) FNZxET DI B E 734 (n=176)
F 1 FKAENOEHRIORFKAN I 1T 2 55 kR E A R & ik w iR
T X VA R BV FATZ 7= b AF A
wp R HEIBUE PR Bt PCRI Bt
R EREC BREC T wrm b b
BREK BRER (%) IR B (%) BRI R (%)
A 3 3 3 1 33.3 1 33.3 2 66. 7
B 17 14 13 10 71.4 9 69. 2 2 14.3
C 14 14 13 6 42.9 6 46.2 2 14.3
D 14 13 12 4 30. 8 2 16.7 4 30. 8
E 3 3 3 3 100 3 100 2 66. 7
F 14 14 13 4 28.6 4 30. 8 4 28.6
G 1 1 0 0 0 - - 0 0
H 14 14 14 11 78.6 11 78.6 10 71.4
aat 80 76 71 39 51.3 36 50. 7 26 34.2

1) #EE100ppmPl EOEFHIT, EAR MR RS S M7 BRE 2 QoI A MER & L7,
2) FR7u—LbBIGFOERITE V143K H D 2 P L RPHER S NI ERZ QIAM IR & Lz,
3) =L, 600ppmLl LORTHIT, BURIMRE DR SNk E T4 7 7 2 — b A F VAR & L7z,

(2) BAKEBEMNIZEIT D &4 A RERBEFR Qol At B % £ BIA
[. Qol AloEAEft
S A RERBURER ROV 7Y 7 % Eii L= 80 HiS 2 %512 2020 4= 3EH| O @I %
MEEY Ll 2 A, 38BN LEENRS o7, MEDH YD 5B, 30 M (K 70%) T
TYXVA e EIRMERHEINTEY, oLl 18 B (60%) THHURE /18 B T2
Wi L0 TPEE AR Sz (R 2), AEFES CIIBBRIEAIZ HF 0 AT Liani=, [a—3KHl %
BRI DI VM LTV 2 & DR OIS L & b b,
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2 FKHERNOMEYS) B EREL U 7o SEER HEE 1 F2 DB BRIEIE & 45 354 D&z M

No. - o FAT7R-bAFN TV ¥VARAE Y No. p— P— FAI7A-bAFL TV ¥VARAE Y
EHRE AR PCRi% R SEHARTE PCRi%
1 REE =1 - - 51 TYEIZFAOEVE S R S
2 TYESZRAEVE EE R? R R 52 S S S
3 TR A bOEE R R R 53 S S S
4 TR PO E R R R 54 S R R
5 TUELA AL VH piEEE R R R 55 S R R
5 R R R 56 REE R B s
= REE
7 s¥ R R 57 - - -
8 S R R N E E -
T R s B IER - - -
10 S S S 60 S R -
11 S S S 61 EUNYHLTHE R S S
12 S S S 62 FES R S B
13 s R R 63 TYELRRAL VA RmmE S S S
14 S R R 64 TRV REVH FEmE R R R
15 R S S 65 EYRYALTE REBE R R R
16 U . S R R 66 TUEVRAROEVE AR R S S
17 S S S 67 FUELAOEA s R S S
18 R S - 68 TRV RREVH R E S R R
19 S S 2% 69 TYRLZEREVH R S R R
20 S S S 70 TRV RREVH Mé@ﬂz R R R
21 R R - 71 FUERLZAPOE VA R R R
&
T2 S R R 72 CUNTHLTE wEEE R R R
R S R R 73 B R R
24 B S - 74 S R R
25 S S S 75 R S S
26 S S S 76 SEE s R S S
27 TR O E RIEFE R R R 77 S R R
28 TUELAROE VA EET R R R 78 S R R
29 TYELZ AL VH E%&E R S S 79 S R R
(—EBIRAEH )
30 7UELAOEVH g EE S S S 80 TUEYRAROEVE AR S S S
31 T/FEYALOEVE IR EE S R R 1) —RFRREZRT
32 T/ A OEVH IREEE S S R 2) RIZEFIMEREZ RS
33 TR bOEE RIEFE S S s 3) SHEZMEERT
34 TY/FEYAROEVE REEE R S S 4) FFRHERY
L R R R 1% 0 85 > 7 WA O A FH Fi5 % B ORI
36 REE REE S S S T B RIFiE REE
37 S R - T/EYREBEVE 30 18 8 4
38 TUELA AL VH RiEEE S S S EURYHLTH 3 2 - 1
39 $7x/ary—LE . S S S $7x/aF—E 2 1 1
40 AT URIYT AR LEER S S S 127989 TR LEIER 1 - - 1
41 [ B RIRE S S S 3% 2 — —
42 SR B SRIFE S S S &t 38 21 10 7
43 TR bOEE RIEEE S S s
44 7UELAOEVH R EE S R R
45 TUELA AL VH BRiE S R R
46 ST/ aAFy— L FIEEE S S S
47 TY/EYZOEVE B RIRE S S S
48 TYEYZLOEVE B RIRIE S R R
49 TUELA AL VH BRiE S R R
50 TUELA AL VH BRiTE S R R

0. HFEEMEREO/H

O FEHRDUL 10 B CHZFEME L ORIE N H - 7=, TPERES A L T2 B & 155
WIUZOWTHRTH D &, BRI L EE L7259 B0 6 [#35 T Qol FIMIEE SRS Sz, i H%E
FNET7 VA rEUAIEER L T, 207, BFRMEZHIT 722 &2 X 0 mEE 3=
L2 ENERDbND, ARNIZHIT 28 REHRIE, Tk 28 45T 51% & B L2 0D FHIR
MErpoTWDH D, Fi-, BRFEBERM 24 AL TV D ERIE LZBESTH., KA LB PE D
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A REDEREDRISYI—FMIHNTIBZHETLEZTOERORGE
Occurrence and management of Fusarium fujikuroi isolates decreased sensitivity to pefurazoate

in Hyogo prefecture

SeJf ST BMOKEERI G v 7 —
IRAHE—
Junichi Matsumoto, Hyogo Prefectural Technology Center Agriculture, Forestry and Fisheries,
1533 Befu, Kasai, Hyogo 679-0198 Japan

Abstract

Rice ‘Bakanae’ disease, caused by Fusarium fujikuroi, is one of the important diseases for rice
production. Sterol Demethylation Inhibitor (DMIs), such as pefurazoate, have been effective on
chemical control of Bakanae disease. In Hyogo prefecture, pefurazoate have been widely used as
conventional rice seed disinfectant. However, in recent years, the appearance of resistant strains
against fungicides, i.e., prochloraz has been reported.

This paper describes that F fujikuroi isolates decreased sensitivity to pefurazoate were
detected in Hyogo prefecture and disease management were carried. The control efficacy of
pefurazoate decreased, although the mixture of pefurazoate, fludioxonil and copper oxychloride
(C+ F1 +Pf) and ipconazole-copper hydrate (Ip+C) maintained high control efficacy to Bakanae
disease. Seed disinfectants were use alternately, Pf+FI+C use on production of foundation seed

and Ip+C use on production of stock seed and cultivation.

1. XTBIT

A RIXDEIEIE, Fusarium fujikuroi %R & HF YR ETH D . BIEIICREG: Lo -3
RE L CEFEORYIR & 72D, —MRAEED KRR T 512872 o T, BEmINCEH LI2GE 136
THEEEIIKT L7 L—bOXR LD T LD, AR EROEERFETSH H(E, 2018), A
1% 1980 RS 90 AERWIDE £ TEIE LT ey, B o m W FE1- 1 341 (DMI A o F ¢ 2000
FERBLEETIFEAERENRA LN o Tz, LovL, AWEECEEGHE O LI, 5
AN 2 BEEICH Y (B, 2013). ENSTEEIOD B - I AL IR, ARSI T ARAE LT
WHEGINH (LS, 2014; EHD, 2019; AL, 2020), EHIZ, ShE-HEHE LTS
FEQMEMIT SN D72 L, fFOFEA RS, ERILL TODBUE, RN TS AN RO AENBE
LLTET, 22O TCOE I REBENEE, BRINTND, TZTAREDEHREZ LT, K
NTEEMFHINTHET7 7 =— hPHA, BLOMBECHEAEEOH LA 7 a2+ — 1 HlIpic
DUVWTHHFIEZMELZRHE LT, ZOMRERNT DL & bITHBRARIZONTHFE LT 2,
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2. BREFHEANCKHT 2 IR ERE — HEHRE L FERRE —

(1) BEHITIEF T K 2 53 BB K O FEAE S MR E

JLE IR N Hk (2018 4F ¢ 8 ©r 20184F w0 20204F
Mk, 2010 4F : 6 HuHE, 2020 .| Coenn i aniag
12 #ilg0 B L XD EER
B Z PR U HTEICHE U ot
Lz, Sy BERE ORI E I BB 22
& PCR — RFLP (Suga et al.,

(S
(R)w

19904E$R 51 &%

1990 &L D E—HDORE

S PE L @.%Q @'@ %Q.@ QQ.@ IR IR IR R 0?9 iﬁ.@ %Q,@ §<.>°
2014) HAH VTV TIH A A MICHE(ug/mi) > MICH# (ug/mi) >
PCR (Amatulli et al., 2012) © BT RERTHMLI ARG RE TR D

B RISY TN 2BRIZHSIH
1TV, 2018 41X 149 BEE.

2019 1% 188 Fikk. 2020 413 97 BWEREDIE ) B B (F fuwjikuron W% 157-, Pf OIEARS MR
JEIX Wada et al. (1990) (Z¥ U CTly/NMEBMIERE (minimum inhibitory concentration, MIC) 75T
1ToTc, EOREHE, 2018 4, 2019 4 MIC fEIZWV T4 H 0.78~12.5ug/ml OEFH TH Y |
12.5pug/ml ZTE S & 325 — MO RZ A CTh - 7=, 2020 40 MIC fiix, 1.56~12.5pg/ml & 72
V. 1.56pg/ml & 6.25ug/ml |2 —7 % 4D 2 MDA TH o 72, 0.78~12.5ug/ml OFiPH T
HY . 1.56pg/ml ZTHR & T 2 —EPEDRZ 574 Cdo 5 Wada et al. (1990) OIS & i35 & |
MIC D& HITIFIE—H L TWD OO, B —7 OfEIE 4~8 @ EMICEIT L-(K 1D, 7k,
MIC & 25ug/ml PL_EDO BRI MER S/ o 7=, RIS, (X2 E W BRI x5 Ip © MIC 2%
BatL7-& 2 A, 0.39~1.57ug/ml(18 =D FRIE 0.20pug/m) OFPHTH Y . 1.57ug/ml ZTE5 &5
MR T oT-, 2T 0.20~0.78ug/ml O#HiFATH U | 0.39ug/ml ZTHA & T 5 — MO RS ME
S TCTH D I L 2 L7z Tateishi and Suga(2015) & Lbii4 5 &, B — 71X 4 EmBREICBITL T
72(X 2), 723, MIC 1 3.13ug/ml LI EO /3 BERRIZHEGE SR~ T,

(2) BEIEIZ L DHANBSZ HERE

FEREEIC L5 PEILAL #(C) » 74 %Y = (FD « Pf (LA, C+FI+Pf) KFFI KA 7=
v —u(Ip) « #(C) LLF, Ip+C) ARFFIOE IR T HBREIRE A MRF Lz, £, 2018 F455H
FE 1 EARQMIC i 12.5 1 g/mD D BIEMEERE 7126 L i, BH OB RITE - T-(F— 44
).

WIT, 2019 FF1% 9 BERE, 2020 F1% 3 BkkA . A pibfE TR =) IOUERERE L T, Zh b 26
BRI 30%IEF1 L, BAIOBRIE A i Lz, 2019 MR )2 PE LA OBERRZIFIL,
HEALFLDIEIR )Y 10.6~58.1%TdH 5 DIk LT, PEAAIKT 0.4~33.4% L7220 Pikwfli 29.6~
98.2 LRI ROIK T RO b (FE 1, K38, 4, £, 2020 FoBEEKICIH N TS, RIERICBIER
RO TR SNGEE 1, X 3), EREANT, PfILANCKT 2130 R E ORI T AR S
776

—J7. C+FI+Pf KFuHI D 2019 450 9 HRE, 2020 4478 3 BRI 2B R IX. 22k
Bl 99.4~100, 99.5~100, Ip+C AKFANILZNZH 96.0~100, 97.2~100 &, WiHl & biZmnroTc
(F 1D, F55(2020) (X, BEEIROBIEHEENE AT, 72787 X0A REDETRE KT D
MIC i & 7w 7 v T XK OBLERN R OBIfR A 5T L. MIC & 0.78ug/ml & 1.56pg/ml TlE+55728
BRENVRSFE O HALTZAN, 12.5pg/ml, 25ug/ml TIEPIBRFITRD biigno7o & Uiz, PEFEAE HW
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ZMRTEHBOERK EZ X5
o,

—J7, Ip+C /AKF#IEL, MIC fii 1.57pg/ml LAR, BiERAl 96.0~100 TRiERZN R @ < MEFF ST
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