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It@EIZE TS Qol e LFFMNWHE (Microdochium nivale) DHE

Occurrence of Qol fungicide-resistant strains of Microdochium nivale on wheat in Hokkaido.

BRI EE HERERRE AEREI VT NE B
Hokkaido Research Organization Tokachi Agricultural Experiment Station

Abstract

Fusarium Head Blight (FHB) caused by Microdochium nivaleis an important disease in
the eastern part of Hokkaido. Kresoxim-methyl is the most effective fungicide to control
M.nivale. In 2009 and 2010, severe epidemics of FHB caused by M.nivale were recorded
in Tokachi area which is eastern part of Hokkaido. Five isolates were collected from
winter wheat in Tokachi area and their sensitivity to Kresoxim-methyl was tested in
vitro and bioassyed in greenhouse. As a result, three isolates were not suppressed
fungal growth on PDA medium amended with 100 ppm Kresoxim-methyl and were not
inhibited disease progress. To monitor Kresoxim -methyl resistance, 207 isolates was
collected from 30 fields in Hokkaido. Resistant isolates was detected in 20 fields. 97
(46.9%) of 207 isolates were resistant. There results indicate the widespread occurrence
of Kresoxim-methyl resistant-strain populations in Hokkaido commercial field.

To detect effective fungicides for control of M.nivale, six fungicides were tested in
greenhouse in 2012. Two fungicides; Diethofencarb+Benomyl and Captan performed
well against the FHB caused by M.nivale. These two fungicides also controlled FHB
caused by M.nivale under field condition in 2013.

1. EEDQ/NEHEICONT

Jb¥EE TII/NEE K 120,000ha #FHEE L TRV, MEICRBIT2EREH L L TRO TEE
BEHE LTRESITFENTWS. £, REE/NREFFZ/IED 2 BIRELFITH
N, KEE/DFRITERZFLLELTH 108,000ha, FE X/hFiT@k - EkzHL e LT
# 12,000ha fEfF1T STV 5.

2 BEICETHaLXFHOCREARECONT

I LAXRPOIRIL, ZHT 2 LEBIFEECHEDRTEHBLEITTRL, RFEHO—ER
MNEAETHIABICEERDORITFERIND 2D, NEFIZCBVWTEERRETHD.
AROFRE & L THEESMLNTEY, EE T, 74F% =1/ — (DON) {5
P55 TERBEE TH D Fusarium graminearum (1) OMIZ Microdochium nivale
WK BRPIBEDRENRD bD. Mnivale X DON ZEALZ2WR (2), KEE/NED
FEMTHIERMFEZHLICEZR LBIEELL26T064). Z0kd, KEIZ
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Occurrence of Dicarboximide-resistant Strains of Brown Rot of Cherry in Hokkaido

IEETR ST PRBERRE B TBEERRR)
faZRSEM
Miyuki Kayamori,
Central Agricultural Experiment Station, Hokkaido Research Organization, Hokkaido,
069-1395, Japan

Abstract

Procymidone and iprodione-resistant Monilinia fructicola were isolated from sweet
cherry fruits affected by brown rot disease, in Hokkaido. Dicarboximide was not
effective against resistant isolates. The ECso value of resistant strains to procymidone
ranged from 1.65 to 8.22mg/L and from 1.11 to 11.56mg/L to iprodione, compared with
0.16mg/LL and 0.11g/LL for each sensitive strain. From these results, agricultural
extension staff decided to restrict frequency of dicarboximide application in stone fruits
field.

Key word; Monilinia fructicola, Dicarboximide, resistant, sweet cherry
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ImEDA T b U AEITHEEME 581ha (2F D 12%) TIWE (F 65%) IZKRWT 2&H
HTHY., BRABZRAEARBDRNZDHHE? O OFHERE < . BERRHUKERIZAES
dohTna, L, AERIIFEREENHELL . LHHEOREICL V#EROTV
Zr, BREHOBERFECLIEERAR, T L TREIRFTAHRENBINOKNE 2ER L
RoTWD, RMPTHRERPREERETHYD ., RREPLICBHBRERPHEAILTHI
TWa, ‘

LHEHE TR BRI EFE L7z 2010 %, 5 A TH~6 A LAIIHITTERR - ZBL Vo7
IR ERRBEMETH 7203, MA TERADOHEET bbbz, EHRIEZ MR
B FEfE Lz, ASRETITH 2 2mEEOME (FEHD, &R & 2icH > TSR
ZRRIT B,

1. EBIZRIT5F Y b U OFSERER

B ER ( ERTIREMAEARR) CTIIFERE (85 &5 NRERE L OIKER
DEhEHIFLBRIE] % 2001 ~2003 GFICEHR L, MREICxHT5BRELZ R L (R 1),
ZORER. IKERITxE L CITBRTELAELRT & i5BA 3 A3 J UL 20 BRIAS 10 BREMRO
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Fungicidal properties and sensitivity study of a novel fungicide pyriofenone

ARFEX (K PRFRRT
I = Fn

Munekazu Ogawa, Ishihara Sangyo Kaisha, LTD., Central Research Institute,
2-3-1, Nishishibukawa, Kusatsu, Shiga, 525-0025, Japan.

Abstract

Pyriofenone (code name: IKF-309, trade name: Property® is a novel fungicide discovered
and developed by Ishihara Sangyo Kaisha, LTD. It is a new compound based on
arylphenylketone moiety. Pyriofenone exhibits excellent control against powdery mildew on
various vegetables and fruits. It shows excellent preventive, residual activity and
rainfastness. It also shows curative activity resulting from inhibition of lesion expansion
and sporulation. Pyriofenone shows inhibitory activities on formation of appressoria,
formation of haustoria, mycerial growth and sporulation of Blumeria graminis. Sensitivity
monitoring study for pyriofenone was conducted with 62 isolates of pathogens causing
cucurbit powdery mildew collected in various cultivation area in Japan from 2009 to 2013.
The ECso values were distributed between 0.091ppm and 0.434ppm with a single peak, and
the mean value was 0.208ppm. No cross resistance was observed between pyriofenone and
azoxystrobin, triflumizole and cyflufenamid. In order to avoid the decrease of sensitivity to
pyriofenone, further evaluation and sensitivity monitoring are required continuously and a
complete resistance management program should be practiced.

1. FLHIC

BREANC X 5 BIEYMORESRIIBEAEEOM L, BROMERFRERELLR
KAEEZHR T ETHBOTEETH D, FICFOOIHBICERTAHED LA ZREIC
Lo THIEBZEND Y A ZHIZ 10,000 FEL O THEMOE, X, ERURZEIC
B, ZE BRERORM 2 EOBEREMONECHE IS K etkEL* 5252
ETHONTWAEERREND—2TH 5D, FRFIX. HEW ORI T ITEHK
B D SRR BAR N & D FEBRASMA L 72 - TV BB, [l — R D 2 o038 F 53 A MHEE 0
HEZRL., BREEEIL TS, 2wzl BRoTRROEREzn—T — 3
VOHEATAZENEFLL, BELHF LVRROEAOBRGEBIHLEETN TN D,

Wit 2002 FEICFHE) PAZRICEVWDIREZTTE )V A7/ (BA¥=—F:
IKF-309) ZRHE L%z, Z0%, ERFEOKERICESE, 2008 £X v BAWMDEHE
BEzRLU T, U7/ (26.8%w/w, 30%w/v) 7uT7 7AAl (Ffsk : 7 ros
T48) DaALFX, Fv, AFD, FRAROF 27V D EATRIHT HEERREL
BRtE L7z, F72, T2009 EnbiE, Auy, IF, TRIRVOBARLBD S EATRKIZ
HTARRLBB LI, ZhHORRICEBWT, AFNIEAAREE 3000 FB IV
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Development of a novel fungicide, fenpyrazamine.

Dai Hirotomi, Sumitomo Chemical Co., LTD., E-mail: hirotomid@sc.sumitomo-chem.co.jp

Abstract

Fenpyrazamine, (Sallyl 5-amino-2,3-dihydro-2-isopropyl-3-oxo-4-(o-tolyl)pyrazole-1-
carbothioate), is a novel fungicide with high antifungal activity against Sclerotiniaceae
fungi, including Botrytis spp., Sclerotinia spp., and Monilinia spp.. In cucumber pot
tests against B. cinerea, fenpyrazamine showed not only high preventive efficacy, but
also translaminar activity, inhibitory activity of the lesion development and spore
formation. Metabolomic analysis and in vitro enzymatic assay revealed the mode of
action of fenpyrazamine as inhibition of 3-keto reductase, an enzyme involved in
ergosterol biosynthesis pathway in fungi. Among 323 isolates of Botrytis cinerea
(isolated in Japan before 2009) preserved in Sumitomo Chemical Co., LTD., no resistant
isolate against fenpyrazamine was detected. Minimum 75% inhibitory concentration of

fenpyrazamine against germ tube elongation of B. cinerea was lower than 0.5 ppm.

1. ILwic

7o ETFINR, ERCESMBICERA, BRELET I EI VY ) URHTRRE
BTHD., RENUIR. BERICT LEVBBRZIRZRT, AFNZEU 21X C0, HREE
TRERGEZED T, BATIEEMS (B2 U A°DF) & LT 2013 ¢ 7 AIZEEEREK
EEEH%, 2014 F 1 A XV RGBS L2, GBI, 7= I RO IRE. R
BB L R AN UYREICH T D MRE TR ORI OV THRET 5,

2. 7=V ES¥I 0PI LERMER
7 2 BT I OBERE L UMEILFROMERIZIUTO LB TH B, Y

I
N
\NS

NH, &
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BRIz B Qol At~ RV b BIRBEDRA & BRI
Occurrence and Disease Control of Qol Fungicide-resistant Rice blast Fungus
(Pyricularia grisea) in Fukuoka Prefecture.

REREHERSRRY AHEHA
Takaaki Ishii, Fukuoka Agriculture and Forestry Research Center

Abstract

In 2012, less orysastrobin-sensitive rice blast fungus appeared in mid area of Fukuoka
prefecture. Rice blast fungus, Pyricularia grisea, was collected in around Fukuoka, and their
sensitivity against orysastrobin was investigated. As a result, orysastrobin-resistant isolates of
M. grisea were detected in several regions of Fukuoka. These isolates also showed resistance to
metominostrobin and azoxystrobin. The occurrence of Qol-resistant isolates was at 78.1% in
2012. Furthermore, control efficacy of various fungicides other than Qol has high efficacy to
Qol-resistant isolates. We recommend to discontinue use of Qol fungicides in Fukuoka
prefecture, and to further conduct the research for Qol resistant strains widely. The result of
this research revealed that the occurrence of Qol-resistant isolates was at 24.8% in 2013, and
also suggested that these resistant isolates were widely distributed in Fukuoka.

Loz
TYFVAruby, VYR bbby, XA IR M UEEDET D Quinone outside
inhibitor ROFH] CLTF, Qol &) 1, Wb BIRITx L TRVEERSIREZ R TL L big, SubR7s
EDIRFZ IR AT Z LA 0, AR THAREI T 2 ERPRA L L TERSh T 7,
LAL, 2012 FRiCA U R b u UL FBRIAIZ EEMER L TV A HEBR—H T, W BRREHET D
BHINFA Uiz, BABERBADZD, BHOWS BIRORAERTLAFN K5 FERIEZHEDOT
BRE—SEOMNTEER LT, ZORE. 47V V R b U omt@EsHEEsh (B)15, 2013 ;
AHD, 2013). ZNHOENGEIOEZHEEFNCEE L TV ARV NR SN, £o, BE X
FEhe SNTREZMEE =2 ) U TIREORERD O | THHEIX S HIHERR S vl bR AL
TWBZ ERHALNE o Tr, KBROAETIZDEL TV H R hu U BRFINEA I LT
7edd, MEEOREIREREEL 2, ROERESEY & —, JAFORREENL. 2013 F4F
IZRT 2 QL RIDHEMREZBRT D Z & 2k, ZOREIMHE, ERIFEHEI IR 02
TERBIERAR DS 2 FDRBHIZSHINTBOND Z & LigoTe,
AEETIL, BRRIZRT 5 Qol AR DRARGE & FIUlxts 2 ISDFHIERRNT D, &
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Occurrence of Qol-resistant isolates in the rice blast fungus in Oita prefecture

R RBEMKENEREE L 7 —

R, AR, ST, BART, Rk

Oita Prefectural Agriculture, Forestry and Fisheries Research Center

Kimihiro Amekawa, Jun Okamoto, Tomonori Suzuki, Ritsuko Fukumoto and Hideyo Goto

Rice blast fungus occurred frequently in the paddy fields used of orysastrobin fungicides in

Abstract

Oita prefecture from July to August in 2012. As a result of a gene diagnosis by PCR-RFLP of

147 isolates of rice blast fungus from 15 fields, G143 A gene variation was detected in 67

isolates of rice blast fungus from 7 fields. Since azoxystrobin was not effective against two

isolates in 67 isolates by bioassay, it became clear that there were Qol-resistant isolates. Use

of orysastrobin was stopped from 2013. At the area where Qol-resistant isolates were detected,

orysastrobin fungicides were used from 2007 to 2012. On the other hand, there was also a field

which Qol-resistant isolates were not detected in the area which used Qol fungicides for 5 or

6 years. As a result of Qol-resistant isolates were monitored in 2013 also, gene variation was

obtained in 23 isolates from 8 fields. The rate of diseased fields was 40.0%, and the rate of

Qol-resistant isolates was 28.0%, it was decreased compared with 2012.

ZLHIC
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How to combat the spread of Qol-resistance in rice blast fungus: present countermeasures and problems

—ERRBENERT AKX
Hirofumi Suzuki (Mie Prefecture Agricultural Research Institute)
BRURBMHKER BRI #
Masaru Hasegawa (Department of Agriculture, Forestry and Fisheries, Tottori Prefecture)
BILRBWKEREETE Z— SPIIRSE
Toshiyuki Morikawa (Toyama Prefectural Agricultural, Forestry & Fisheries Research Center)

Abstract

Qol fungicides are excellent as they can simultaneously control blast and sheath blight
diseases with long lasting efficacy. They are utilized for nursery box treatment as well as for
spray applications in paddy fields. However, high risk for resistance development to Qol
fungicides has been pointed out previously on rice blast fungus. To prevent resistance
development, "Guideline for the Use of MBI-D and QoI Fungicides" has been published (So
and Yamaguchi, 2008) from Research Committee on Fungicide Resistance, the
Phytopathological Society of Japan.

To combat fungicide resistance, it is important for people concerned to understand the risk
for resistance development precisely and share related information each other so that they
could design countermeasures and put them into practice effectively. Presentation of concrete
measures and accurate information are important in order to achieve it.

At this moment, it is necessary to predict that the distribution of resistant fungal
populations would expand further and to share the idea of "How to protect seed farms of rice
from resistance" and "How to reduce contaminated seeds produced in the field other than seed
farms". It is also important to develop control strategies adaptable to each region based on the
said guideline for resistance management.

[ZL®HIZ

AR NVD HRE D Qol BIMEREDORAICSOVTIZ, BAEV A7 OBESBLURNLIERENLTE
D, ZOREEZRRIIP 2D, BEMTHEEMESD 51T T4 R0 b BIREEERICZIIT 5 Qol #l
EO'MBI-D FIfitE@EIE T A K141 G- 1A, 2008) BARINTWS, £LT, PRI
nTWi=EEH, 2012 FICERNTO Qol AR DOFAENS MR S, ZDHTE B ARD AV Hitk
TEAMNMERLTWS (RIS TRERHRE), 20X 572, RKERERROEZDIZ, DX 5%
B #A B T, £ LT 2012 FICTEEORER MR I N, ZOREZH DI
EDE I RBOVMBET TEENIHOVWTZER - BRI - BEILROEFIZRBNATI L L HIT,
RA2CEIBRELASBOERIZOWVTREA LI,

1. EROMYBEHDOER

1) ZHER

ZEERTR, ZE0RbLAAE~=2T V] (ZER - ZERXEWHS. 2013) ZESx #
RS CORELBTFAEIIEZED NS, BFAEEBIUOBREOEAIZLY, HVHLHLOR
AR SN TR (ZERREDRBBRRTAN).,
ZHEROWLLROBKRIL., FEBEAARIE . BANY I 2REEMANIC X DB ERT
5 (K1), FCFEAERAAIT. BRIESEFREFLEY., S OICABLE MR L
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Guideline of CAA fungicides use aiming for resistance management
Hideo Ishii, National Institute for Agro-Environmental Sciences, Tsukuba, Ibaraki 305-8604,
Japan (hideo@affrc.go.jp)

Abstract
Currently, three CAA (Carboxylic Acid Amide) groups of fungicides, dimethomorph,
benthiavalicarb-isopropyl, and mandipropamid, are registered for the control of Oomycete pathogens
in Japan. Development of resistance to these fungicides has rarely been reported yet within the
country. However, CAA-resistant strains have been frequently found overseas in Plasmopara
viticola, the cause of grapevine downy mildew, resulting in a control failure in some countries.
Resistant strains have also been detected from the field populations of cucurbit downy mildew
pathogen (Pseudoperonospora cubensis). Under such circumstances, the Research Committee on
Fungicide Resistance (http://www.taiseikin.jp/), the Phytopathological Society of Japan, made a
guideline indicating how to save the use of CAA fungicides recently. If a solo product of CAA
fungicides is used, only one spray application is allowed per year or crop on grapevine and cucurbits.
Alternatively, when mixing a CAA fungicide with an active fungicide carrying a different mode of

action, two applications per year or crop at the maximum are allowed to spray on these crops.

IXC®HIT

R EFERRIRE 2 CINERIC L DREFOBRAIL LT, YA MEATIZMZ TEER
U< CAA (Carboxylic Acid Amide, #/VARVEET I F) RICEBTHEFIBHFE., EHEnT
W3, BBETIIBRE, VA MELVT, XUFTANVIALTA Y TN (FE, 2009),
V7 aRI R (FME, 2009) @ 3 EEHEZNLEEDRARINBERFIN TN,
INBLSNZHEBATIE, A Ta XY HINT TLVELT, EUEALTZIZNBRMLN5S,

WRAERITHERE 2 (http://www.taiseikinjp/) IZFFE. CAA REANOMMEEREEY 27
(o) LAESITTWS, BEENAOT FYRLFECY VESRLHE CREES#®E
BRTNE7DT, 7 RUREFEICOWTIEHMRESDOV VR Y LATHERY EiFoiT
W5 (B, 2013), SEIIESE L CRMEERIRO O DOIAER T A N7 4 2R/ EL
eDT, TOERSCHNELRBNT 5. 2B, BHND CAA REAMEFEIRE SO TW2R
VEIRENL. YAV RS - ORBNLBRATEZLE L,
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