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In the 1960's, when fungicide resistance first began to appear (Brent 1995, Russell 1995), it was regarded with some curiosity by
plant pathologists but maybe not given the attention it deserved. As the agrochemical industry evolved and new classes of fungicides
were introduced, so more cases of resistance appeared, culminating in the late 1970's and early 1980's with severe outbreaks that
threatened the future of recently introduced products derived from specific targeted fungicide synthesis programmes. The loss of field
efficacy that resulted from these outbreaks of resistance, particularly to such chemical groups as the methyl-benzimidazole carbamate,
dicarboximides and phenylamides highlighted the dangers of resistance and led to much research into the causes of resistance and its
management. It also led to the formation of the Fungicide Resistance Action Committee (FRAC), an organisation consisting of
scientists from industry working together to promote understanding of fungicide resistance and its prevention and
management.Unfortunately, history has shown that almost all synthetic fungicides introduced in the past 25 years pose a risk of
resistance developing, which if allowed to become widespread has serious consequences for growers, the environment and industry.

Predicting the risk of resistance developing to fungicides is a topic that has attracted much attention (see Brent & Hollomon, 1998,
for review) and is fundamental to the development of resistance management strategies. As such, it is now an integral part of the
development programme for new fungicides within industry, as illustrated by Hilber et al.(1994), for the phenylpyrrole fungicide
fludioxonil and Hollomon et al.(1997), for the powdery mildew fungicide quinoxyfen.

In the early 1990's resistance risk assessment and management became a component of the registration process in the EU for new
molecules and the re-registration of established molecules. The relevant Registration Directive, Commission Directive 93/71/EEC,
annex lll, section 6.3, amending Council Directive 91/414/EEC states that:'L aboratory data and where it exists, field information
relating to the occurrence and development of resistance or cross-resistance in populations of harmful organisms to the active
substance(s), or to related active substances, must be provided. Where such information is not directly relevant to the uses for which
authorisation is sought or to be renewed (different species of harmful organism or different crops) it must, if available, nevertheless be
provided, as it may provide an indication of the likelihood of resistance developing in the target population. Where there is evidence
or information to suggest that, in commercial use, the development of resistance is likely, evidence must be generated and submitted as
to the sensitivity of the population of the harmful organism concerned to the plant protection product. In such cases a management
strategy designed to minimise the likelihood of resistance or cross-resistance developing in target species must be provided. Upon
publication of this Directive it was realised by industry and the registration authorities that there was a need for further guidance to be
made available to industry on the type of information to be provided and to the registration authorities on how to interpret this
information. The Guideline providing this advice is being produced by EPPO in collaboration with the Regulatory Authorities from
the UK, France, Germany, Switzerland and The Netherlands together with representatives from the Fungicide, Herbicide and
Insecticide Resistance Action Committees of GCPF. At the time of preparation of this paper the Guideline is in the last stages of
preparation.



This paper presents the key elements expected to appear in the Guideline for the assessment of the risk of resistance appearing to
fungicides, and the approach that should be taken by industry when collecting data to support a product registration.

FRRICHIIBEFEMER . Plant diseases and fungicide resistance in Niigata Prefecture

[F2 BREBERELAMEAEMZEYS—) ~Ryoei Harasawa (Niigata Agricultural Research Institute)

% 9 ERREFIMHEMTE S Y VNI LEEEE S(1999, P19-26) .~ Abstracts of the 9th Symposium of Research Committee on Fungicide Resistance
FRR0REHEEREERLZ 3427 BACERK 9 F) T, COI5RIEMLEEICLZ LN 9 Bt GhHd . FIE(EYITIIKTRE

W EFE. EERRCEICERIMICZ LV, BP3E. R TEFAFEILGREESN. IR REBDREIL ZIEZ RO TS, THLTH,

EHIHRIZOREEERUBREREECKECEBUL TSN, L KONDFFE ClEFBRERC T 3 MTEEN AL LZDR I

([CEREUTEL, CCTR. FiRROERMEYI CHSKTEERIDIC, EXRIMMEROFHEEBEISERBNT UL,

1 2L HHERE P LUIBERE DZEFIME . Bactericide resistace in Burkholderia glumae and Acidovorax avenae
Pl BE(EILERERITT A — B EHE/S)  Toshiyuki Morikawa (Toyama Agricultural Research Center)
% 9 ERREFIMEEMTE S Y VNI LEEEE 5(1999, P27-34) .~ Abstracts of the 9th Symposium of Research Committee on Fungicide Resistance

KRR EHAICHITBHEEREL L T Acidovorax avenae [C&3#84%. Burkholderia glumae (23 & FHHEH i R AUE., B.
plantarii (&2 EIHEHERNHD ., BILRTE. COIGBERIRLBICTIEDZ L VFE CHd. —H. bHEHETREE
BUELEIAAHEROR LR RON TENSA, — B, BEUCES(CIBERC A TEULNMEES 155,

RETE. INoHEIRERBRT 3 BHIT. 1990 MDA FVZyDEEKINT, 1994 £l DMIFIEA FU') 2y BT 3 gRF
DREFINFEFHBFICLTRLLN TE, F. 1986 ENLEIRAEFHEFERTSIHECENANT DV iBFIDHESFIFL
BAMTONTER, ECAN. B5RDFEL 1993 FLEMNSEENMERICHD. 1997 FICHUVTIFAEH RF T 26%E4BH TR, =
NFTITBWSRELI, O, COZFKUERDAEREEDXIL RN GRSKRHN,

LT, EHEEPEFNIELEONMBCLILDEDEZ L HON, IHFEDRENEMERE_OLSIL B HEEBZDRED
H CERBAT BCEERE Cholz, Fo. ERIAIEEFEIEICIT>CEDERO B RIRES HCRENM N -TIEEICh N TEHRAELES
BB, FERAUEESIOSERBHEEONZ, T, 1997 £ICEILE CRIREICE B ERet A HMERIC DT, Z
DOIFRIFHIEE 7B - UL . BRI T RZ M ERELHER. BBERE CIIAFVIZVIBEPHAT YA IUICH LT Fz b
HHEHIEFRE ClEAFVUZYDERICH T B EEN R EL TS EN BAGMNI I ST (SR, 1997) . CC T, Z0HREBEAREL
MZ (S5, 1999) | EHIC LT 2 EOHIEMEREERRL CL K ETORMBERICIVVTIN THELY,

BH. AARDO—EEERRERMAERMALLERER. PEEEHRSEIAREROBHEFUTILLOTHS.
Tz WINKRZEBEMHLURFEEEHERISEE UHET 2R EMTHBEN I EELEMO 7 EE. BEILERE RIS
BVFRAEREURER V(LR FRBEDIEEICHNEL VLV, CIC, SEELTHALEBRL LTS,

ASZVEESREERIG G ETHEEZELBL\DOH ?
" Why no resistant isolates appear against MBI (Melanin Biosynthesis Inhibitor) fungicides?
BiE Bif- 0 EBEAR I 7T00 L-BEER%ERT) ~ Yoshio Kurahashi and Isamu Yamaguchi (Nihon Bayer Agro
Chem and RIKEN)
% 9 ERREFIT RS Y R U LEEE (1999, P35-45) .~ Abstracts of the 9th Symposium of Research Committee on Fungicide Resistance

ASZVEERFEERI (MBI ) (ET52F 2 (PCBA) 1 1966 FEICEFRSNTLLE. 734 . MID3Y—)L, EOFOVERETH
IWTONZRICERE T, EFFARICONTHLE 33 Y—AVICE->CERNGIEE CERAINTE:, BARICRITZENLOFERZ
DHEFZIL. BREEENOR-1 [CEEHTEN, HVENZADLEEEE HH TV, MBI FIDVEFREHEII A S0 £ & RLBIEMETTEERIE
ELHKEBERIAEFL(CAHMTONS D, BICREFIOYERLFERIIME BRI KEERD, ExBREERCHLERDMMINCELZ T
%, HEOTEAAED . BEmFIN oM EOEANESE 0T | VBB T E IR UM /KEEAE TESESE T, MBI #l
ZOCEEDICL TN TIKWLET BICIFE RN %D . LINL—AT. ENo2TOFERIOVTIHHEENHIRL LD EE RS
Tznl3 N, THERRZEICEET 3 X AMERZR L T . 2 V0OMMHRELE DRERFERN oA T, ASZVEEHEESRI (MBI
) (CBHY 3 5 A o\ Iz anrEz BAREICERAAT FE R Pk Z RH/ZT L TER I,

MBI FIIEENZNAEFRE L EMELTOMEN HEL TV, HEENEIRUEVBHEEZDEE. T2 TUTHE

VRIS BHR U BB TIRLH T CEN, DB BEBZ 0N, TRTEF T MBI FIOTHHEEOHIREEET RIS
PN TULVELE, IBEDIEEREN T VI T -2 &0, KRB RERE FRICEEZHAILC. YURII LOFEBREL THRELEL,



