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FERICE TS DM ARET S REFEOREV R VERICHIT-RYEA
Approaches to reduce DMI-resistance occurrence risk in Japanese pear scab, in Chiba

Prefecture.

TR EAR G 2 —
HAH
Yoshimi Aoki, Chiba Prefectural Agriculture and Forestry Research Center,
180-1 Okanezawa, Midori, Chiba 266-0014, Japan

Abstract

Japanese pear ( Pyrus pyrifolia var. culta) is one of the important fruits in Chiba Prefecture.
Japanese pear scabs by Venturia nashicola are the most serious disease in Japanese pear.
Sterol Demethylation Inhibitors (DMIs) have long been effective in chemical control of pear
scab.

Recently, however, the existence of DMI-resistant scab isolates were newly reported in
Japan. Though DMI-resistant isolates have not been observed in Chiba Prefecture, but DMI-
resistance occurrence risk has been remained high. This paper describes the concept of the
disease control system and approaches to reduce DMI-resistance occurrence risk in pear scab,

in Chiba Prefecture.

1. I

THERIZIIT 5 2018 D =7 F v ORI 30,400t TREFR (L oo T D, KRETHK
I TWahERMmfET M3k & T8k THY, ZnOOMEOR S EEL M EMFREFIZS VR
59% (Venturia nashicola) T& 2% (HEA<, 1993),

T BB OERIPRICIL, BEBITHEEA AT 2IREATH DL I RAT v — L AESREER (U
T DMIAD AEHBEZ R LTEER, T TICEAT DM FIiEo T BEFRE AR S Twn
5 (BEE - A M. 2008), Vo THEYS (Venturia inaequalis) (23T 6 [EN T DMI A4 & D %
VRS, R ELZ L0 L CELS, 2017a), £72. Qol AIOMEE ISV TIE, BN
ATY T HER THAE I LTV AL (Zheng et al., 2000 ; Sallato et al, 2006 ; LI 5, 2017b) .
ENTY > IRIEFHLT T IRIER THHER STV D (R, 2012; B 11, 2015; 77 - L[, 2013).

AILTIL, 2006 FFLFEAEBENTIH 2 HOOREFIIZHMMITH | AFEBY T, EEICIEAIE
i BINT D HEFNEML TV D, 2012 FRSICBWCHE S Z®H T, ARTIRFVRER
@ DMI AR LM STV (RA D, 20065 HEARD, 2012), UL, HEEENEWVIRET
X, THEEOFIEMEVMETH 72 & LTH, MHEFEOHRTENZ L 720 | AR EOK TR
MR OFAERBRE IS ND AR H D Z b (ARG, 2008), REDMEHOIAY 27135
UVREEICH B B Z B D, DMI AL T o BERO SRR A TH 0 | THPERE O FEZOIH] - EIEN
BETHD, AR TIIARRICE T 2HRESREROE 2 7L DMI Attt v BEREOREY X7
BRI MU 723k & D ELY FHLA & 72 22 B 0 LA O RBRR I DWW THAE T 5,



RBFRIZHEITHEAIMME) T RERBDOFRELT R
Occurrence and management of DMI and Qol fungicide-resistant isolates of Apple scab
in Nagano Prefecture

REFIRSREERYS (DO ER, TR —
Naoki Eguchi and Ken-ichi Kondo, Nagano fruit tree experiment station

Abstract
DMI and Qol fungicide-resistant isolates of apple scab were transmitted with nursery trees to Nagano
Prefecture in 2018. Disease management system without DMI fungicides were carried out after June, 2018,
to prevent epidemics of resistant strains. In 2019, although the resistant strains were detected from six

orchards in frequent area of apple scab, the density of the resistant isolates was low.

1 I8z

RN 50~60 A RIS Tl A 55 o 72 U TRERIE, E2hZ2 /9 DM 1 BB Ko TRAEDKIE
(23 Le, DM I ANTBRERIT L TRV TR SRR AR D Z LD BIHEDEBCOBRF A
AIREE L, TREESC D EA TR EMOFTED A TIREICHIRA SRR S D Z L b, EHLRE 30 4L <
BEEDIBIGEA L U T S TE 2, PRk 30 EICDM I AIE Q o THNCiEZ AT 5 LB HND
U o BEYRE CUT A EERERE) DNREFENTII O T Sivic, SEAIMMEREREIL, R
SMBEA LT A ZTEARIC L > TRIRIE RSN E B2 B (1A D, 2019), Ak 30 FEOHT 1, 000 %
A2 D BEGTH 15, 000 RS AINTZZ b, RO Y 7 ClRIFH A 2R D R 5 A3
LHEREL TeoT, ZOHAIMHERERENRNTEALE L, E8% LIEEEICE, BEFRYIFRCDM 1 AI2MER
TERLRDI N, BEFOFAEIGM, BBREHCOP R 2 b ONEOE LW ERE Sz, 22
TRIFE I, FAMMEREROE AL, EEZBEL, DM I & ERAI L U-pEkOLEN), 2heRm7s
PObRIASREHERFT 5 2 E 2 HROE LT, ZORENRAE LTZEE D IRAIR CRERIZERIA T 7=, 20 24F
DX DNESRHEAIHE BRI ORI AR D,

2 Wk 30 AEDFARRIL & s
(1) FEAMmIM: R RRE ORMER

L 30 456 H., BEYRORAD D TO 7 RHERHBRI C 30U T MAEERE L7 AR CRERN ST D
FHIFRFZRAN GRS N, ERZITREIROFRED RO DAV BB 5, B L7- AR TORHK
LSFIHLTERY . BEESERIZ HIFBENRALND 2 E (K1) | 7O I faFHHIC Lo/t & KX
<Hipolz, [FRRORDUTRAIR CHER S, BRI ZFN LA, SRR RIROR D i 41T
WDENBEASNIZ O o7, WIS DM 1 A% 2 [BHUE LT DIZ BB T3 L < 5895
LTED, [FAIOENRD SNRNEEZ BN Lonh, Bia 2k U\ERL, 2018) 25l =
A, WAL CHER STV D REIRE & ORBROBIE AR (C Y P5IALRIETITIT 5 A398 Tk
B MRS, DM I AIMERE TH L L& 2 b,

735, AR CIIRAIMN I LAY O F ASERG A - TN D Z D, BRIV - K BB
RARBRIIHE L CQ7eV, B2 kv CY P5IA 1B 23T 5 A8 THAAE A A D EkkZ D
M I AEPEE, F b7 m—2 b ISR 5 G4 AERERZ AT HEREZ Qo T AIMMME & Lz,
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ZERIZETHREMVHREDEFIRZHREAFTDBSE
Construction of fungicides susceptibility monitoring system for gray mold caused

by Botrytis cinerea in Mie Prefecture

—E RS TR
JIIE

Taku Kawakami, Mie Prefecture Agricultural Research Institute,

530 Ureshinokawakita-cho, Matsusaka City, Mie,515-2316, Japan

Abstract

The susceptibility of major fungicides to gray mold caused by Botrytis cinerea has been tested in Mie
prefecture, Japan since the 1980s. We have reported the outbreak of resistant isolates to several
fungicides. In addition, these investigations made it possible to understand the fungicide-
susceptibility. However, in recent years, it’s getting harder to monitor fungicide sensitivity frequently
due to staff shortages and costs. Therefore, Mie Prefecture established the Plant Protection
Epidemiological Review Conference, and the parties have discussed necessary fungicides for
monitoring. We also needed to provide the data based on scientific evidence to grasp the fungicide
susceptibility.

In order to grasp the occurrence trends of resistant isolates of gray mold and to conduct the effective
control, we examined the chemical susceptibility of the isolates to major fungicides. In addition, we
discussed the relationship between the application of fungicides and the occurrence of resistant
strains.

In almost all of the investigated fields, resistant isolates to high risk fungicide such as Qol and
SDHI were observed. On the other hands, resistant strains to medium risk fungicides such as
mepanipyrim and from low to medium risk fungicides such as fludioxonil were not observed despite
multiple spraying. In other words, the occurrence trends of these major fungicides-resistant isolates
were almost consistent with the risk defined by FRAC(Fungicide-Resistance-Action-Committee).
Based on these results, it is necessary to discuss the fungicides required for the monitoring among

the stakeholders.

1. XU®IC

IR O (Botrytis cinerea) 137 A 7% A 7 VB EL | BT ERENR 2 I &5 IRAMHE: & 1%
HLRLTWVWEE LTH LI TUWS (Leroux et al,2002), AEDOIEAIMMEFEITE S HHEBILTEY,
1970 AFRUTIIAN XA Y — )V REEHN ST DR O AN BE SN TS (1A, 1975), =
HILTIL 1980 FANOAREIT T 2 FANRZMHRE L E L THY, ZHETIIRNS XA IF Y —)L
RAN ANV RF A I RRAN -7 = = — 3% — [ RA 3 AN HttERE (HH-E)I, 1999)
T =V U IV RAIEARD, 2011) , =7 Rk FEEEFE L E A (SDHI #1) (1 15, 2017b;2019)
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E—<23EATRICRT HBRERERBRED Qol & SDHI
[Cx 9 5 REZHRTE
Control system against bell pepper powdery mildew and sensitivity to Qols and
SDHIs of Leveillula taurica

B —[E = SERT

Takuya Miyamoto
Horticultural Research Institute, Ibaraki Agricultural Center,
3165-1 Ago, Kasama, Ibaraki 319-0292, Japan

Abstract

Bell pepper production in Ibaraki Prefecture, Japan, utilizes natural enemies to control pests
such as thrips and whitefly. To maximize the predation potential of natural enemies, pesticide
including the fungicides were limited the modes of action. In this study, we investigated that
the control efficacy of various fungicides against bell pepper powdery mildew (caused by
Leveillula taurica) and developed the chemical control system in summer-fall cultivation of
bell pepper. Additionally, the possibility of genetic diagnosis as a sensitivity monitoring
method for Qols and SDHIs was investigated.

1. [FL®IZ

KR OB —~ IR, 2018 pE TR AT 526ha, /EPER: 33,400t & HIZEFE 1L TH Y,
REEEROK 24%% HD 5, EHUL, REHEEBICAE 3 2 BATHUSICE R U, AR & BT
MEOHFLERS>TND, MFERE, FITHEMR OMEE72IXEIE) (0 - 2 A~7 H) | #ifl
(8 H~12 H) Z L TR (10 H~6 H) 12/ b, Mg COFIENFL L > TS,

AR —< BT, EREFRE LERMOBEANEAL TND, FTHIEERRERE T,
20 FIE EHID B KA EA L BA O KRIE2EEZ FZH L TWD (5. 2010) . — T, fEH
THEEIZOWVWTE, KE~ORERBESND O, BBRANCERS T, ZEATHHRHIHI
[RENTWVWD, ZOXIRRUOPTT, 5> EATHBERAELMBEE R>TWD,

v—< 9 YA ZIRIL Leveillula taurica \Z L - Ch|&EZ X, EM%Z2E U TRAT DM,
FRICR LK TORAENZ D, RIFOBEBRIZFIALFRIEITE > T D03, AIRIREILD EA ZH
WO T RO FEEOAEREZRF > TRBY, o5 & A 2L EIZEGR% OB CIEsh
RPKELED (BERDL, 2020) , 2D, DT DA R OB 2R OIR W FEH O H
1XZ D% DRI E M B2 RIET,

Z T, HE DI, AR OWTHBIER OBER & 2 g A7z K AR 31T 2 BBRIE R
DIFTEAT S & & BT, RIFRICBWTEEZRRZHM L /o7 Qol #l& SDHI ANZHO>NWTH—F
N En T O IEESN DI X DS ORI 21T > 72D T, EOMEO—HEREXT D, A
FECIIRBUZBET 2 RER OB R TNDER, MBI EICATAVAX—D T VX =Thb,
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TR QIBERAFILT FSTO—ILOEKR - TEMEREEZBEEL-BIRE
Discovery of a new Qol fungicide metyltetraprole

— Pesticide design to avoid cross resistance

R AL R
B

Yuichi Matsuzaki, Health and Crop Sciences Research Laboratory, Sumitomo Chemical, Co.Ltd. 4-
2-1, Takatsukasa, Takarazuka, Hyogo-pref. 665-8555, Japan

Abstract

Qols (Quinone outside inhibitors) have been widely used for various crops worldwide. However,
their extensive use has resulted in the development of resistance by many fungal pathogen species.
Highly resistant strains toward Qols have a mutation in ¢ytochrome b gene that results in a G143A
amino acid substitution in the protein. We attempted to design a new Qol that would be effective
against these resistant strains. We first found a tetrazolinone compound in our sample collection
that was able to exhibit almost the same levels of efficacy against both G143A mutant and wild type
strains. Further efforts to enhance its potency led us to find metyltetraprole. Metyltetraprole is a
new tool for farmers that will enable them to control difficult-to-treat, fungicide-resistant crop

pathogens.

1. ICHBIT

N FHEINE X OMRFE AR IS £ 0 R o BIKHIE 2010 FERICBWTHIER LT TR Y . FZEANIC
ONWTHAETH D, — ., BHBNCAD & 2KD 6 FILL =% DMI #| (FRAC Code: 3) ., Qol #l (FRAC
Code: 11), SDHI A (FRAC Code: 7) @ 3 RN HHTE Y | RKELDFHRFHDOFR R ey (M 1),
ATRE 8 BHIE AT N T AR #HEY - IRFILZIETIE D IR 31T 5 22 A FHE AL 3
FOFKIZIT 2 24 AHBER TOTE EARE W, %< ORE3ESHET DMI A1, Qol A, ¥ XU SDHI
FNCHE LA RO I R A B L TIREMEZIT-o T\ D LB D2, ZeMIEEDFRLEIZ LY |
ZOHGEIIRmE > TN 5D,

Total 15,268 m$
DMI

| <N

SDHI 22%
11%

Others

1. HHRBEOREEAITE s & DMI A, Qol #l, ¥ XU SDHI Al 5 5EIG
(2016 4F, Phillips McDougall #1:7#4%)
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REIZH TS EEAEDETRRK

Present Status of Research on Fungicide Resistance in the United States

BUR KRB R
FHR
Hideo Ishii * University of Tsukuba  Tennodai 1-1-1, Tsukuba, Ibaraki 305-8572, Japan

Abstract
The author stayed at Clemson University, SC, the US and conducted various experiments between June and
Nov. 2019. Meanwhile he also attended some meetings such as ‘Plant Health 2019’ (the APS Annual Meeting) to
present and exchange information with foreign researchers. In this paper, the current research relating with
fungicide resistance in the US is summarized. Major groups of research in this field, recent publications, topics at
‘Plant Health 2019, 2020°, monitoring and management of resistance, noticed research, copper resistance in

bacterial pathogens, and research of the author are included.

1. IC®HIC

2019 4F 6 H 2D 4R, KIEFE BEBICATE 95 South Carolina #1370 Clemson KZFIZHEL., & H
& 72 DEKMSE & #85R L7-, American Phytopathological Society (APS) ¢ KZx<° Southeastern Professional
Fruit Workers Conference |26 S M L, KENZ IS D MHEEIIEIC DWW TR R AZERD D Z & B3 HIkZ
DT, EO—EHAEMITT D, 72B. ITHFEANx DOBILH E SDHI AIMHHEEE 2DV TIXLARTEE L < figa L
7= (B 2019) OT, TH L LEMEVTZU,

2. MHEEOBFRINV—7

MOTHA T 4 Wargeningen FFIK (BIfED Wargeningen K757) O X 95 7022 L2 WFEHLAIE
BUEKREICIEZR <, < ORFENE L L TRIEDWRIRE OFIZ L o TMEEFEZ 2 L T\ b,
HH WAE L72 Clemson K TlE, TNETEE L TEEKERESCKEANUIRE., IRIEHE R &2 W
STE, BHEBICH XY OFEEFE, VI aRBEBRESCY VEHY EAZHREOME T LN D
California K==X° Cornell K%, 7 v %A #BBEHS H O North Dakota Ko7, A F T RIEIFH O Florida K5,
T ET A~ B JFRE THIBRIEV R E 2 L T D Georgia KFIZINZ T, FrSE O MRS I ZF Y
9% USDA CKIEEZ#4)-ARS (Agricultural Research Service) 72 & 78 LICMHEEMTEZIT> TV 5D (1
) o BUERIA BRI X A R OB 1 X3E1Z Rhizoctonia solani) D7 > % A k1 B i
PERE & 363 L 72 Louisiana KED HITZE DB ME D 720,

APS O HZ % Pathogen Resistance Committee <> Chemical Control Committee 738 %, L2>L. APS DK
2. B HESINTRAEE KO Session X° Workshop (ZHER T A EIC OV CHEmRT 2 DON 60
FEROFELEDIEHNETH D, EMILT VR T T AFMECIMB OFEFIER TA KT 4 2 [HHFK
SVERE~ =27 V] OVERUR & 48 U CIPEERIE O A XA 9 L2 B AR B8 3 At
PEEFESOZNEIFIRESER D, 2720, BAEIZEK T2 20 L9 RIEHIEFREMICIZHE D S
nTWiwny, fEHEEOMENRREVWEBEbns,
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