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I RAG IRAC and Its

Insecticide Resistance Action Committee

e |RAC formed in 1984 to provide a co-ordinated industry response to
the development of resistance in insect and mite pests
e Currently 6 IRAC International members:

BASF Bayer CropScience
Dow AgroSciences DuPont
FMC Syngenta

* Industry changes led to changing priorities
e |RAC Coordinator — Alan Porter

IRAC Mission:

e Facilitate communication and education
on insecticide and acaricide resistance

* Promote the development of resistance management strategies in
crop protection and vector control to maintain efficacy and support
sustainable agriculture and improved public health C.mpufa’:

’  RAC/RAG Forum, BCPC, October 2005




IRA& Role of IRA

Insecticide Resistance Action Committee

Help to identify
the scope and natur
of resistan

Provide
methods for detecti
and monitorir

Actively promote

Provide key
resources to aid |
developln

Interact effectively

with and suppc IRAC International

Interact with
regulatory authorlt'
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nformation on resistance
and its manage

Devise sound,
effective IRM programmes
to prevent resistance o
regain susceptibili

. \r
A comprehensive approach to tackling resistance cropLeY




IRAGC <o race

Insecticide Resistance Action Committee

Teams within IRAC International tackle specific areas of IRAC’s current
work:

e Communication and Education team (Nigel Armes)

e Regulatory Team

® Neonicotinoid Team (Ralf Nauen)

e Codling Moth Team (Max Angst)

e Methods Team (Nigel Armes)

e Biotech Team (being formed) (Nick Storer)

Individual responsibilities within IRAC
* Vice-chairman and Treasurer (Ralf Nauen)
e |RAC Mode of Action Classification (Alan McC)
e MSU Database and Resistant Rest Management Newsletter
(Gary Thompson) CropLireY’
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I RAG IRAC Country

Insecticide Resistance Action Committee

e |RAC Country groups deal with key resistance issues at local level —
supported by IRAC International

* |RAC Country groups often include additional companies not involved in
IRAC International

e Country groups may include or involve others from Academia and
Research Institutes

e Current IRAC Country groups:

° IRAC Australia (AIRMG)

° IRAC Brazil
° IRAC India
° IRAC South Africa
° IRAC Spain
° IRAC US
IRAC China (proposed) Cf@?ki.faf

e Country projects — e.g. BPH in India




Insecticide Resistance Action Committee -

Communication and Education is vital !
A key role of IRAC

C.rqu_ifat




Website: www.l

IRA

Insecticide Resistance Action Committee

Resistance Management for Sustainable
Agriculture & improved Public Health

Insecticide Resistance Action Committee

e |RAC’s key communication

| vehicle
“ e Designed and managed by Alan

Pty Group Guide
EPPO Guidelines

IRAC hWethoods
IRAC Posters O r e r
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ADOUtIRAC |  Resources | IRACInternational | Country Groups

Resistance Management
from IRAC

The Insecticide Resistance Action Committes
(IR&C) iz an inter company group formed in
1984 to provide insecticide and acaricide
resistance  menagemert  strategies to help
reduce the development of resistance in insect
and mite pests. IRAC believes that Resistance
Management should be an irtegral part of
Integrated Pest Management and provides for
Sustainable Agriculture and improved Public Hesltth

FRAC Website
WS Database

- * 190 pages including public,
protected & utility pages

IRAC Cont Calls
IRAC C & E Team

- =, e 160 docs. & 92 image files

e o Information on IRAC, Mode of
Action, advice on IRM
e Education modules
e Resources incl. key papers,
documents, posters

We would encourage you to further explore the ste using the drop-down menus st the top of the
page or via the other links. Further background on IRAC, its Constitution and Mission along with the
IRAC nevvesletter eConnection can be located under the About IRAC heading. The majority of the IRAC
documents can be locsted under Resources. This includes Mode of Action Classification, Test
Methods, Resistance Management Guidelines, Posters and Publications along with ather Educational
and Regulatory Material. The headings, IRAC International and IRAC Country Groups, provide
information on these different Teams some of which iz only available to Team Members. The final
drop-down meny provides Groweer information in the form of nks to Publications, Associations and
Magazines. We hope you find the site a useful resource.

Links to New Resistance Management Information

General Principles of Inzecticide RM from IRAC

IRAC Test Methods - Overviewy and Summary

IRAC Papet and Poster on MO, &t ICE Meeting Brishane, August 2004
Meonicatinoid IRM Guidelines, September 2004

Mewy IRAC Logo and Branding meterial - September 2004

EWSH Meeting, Crostia 5-3th October 2004 - Whitefly MOA Poster

IRAC eConnection - Issues 5, December 2004

IRAC Intl. Conference Call - Action Log, January 2005 (Members only)
Website Traffic and Lotivity Report March 2005

Latest IRAC eConnection - Issues 6, April 2005

IRAC US Meeting Minutes, April 2005 (Members only)

IRAC Intl. Spring Meeting Minutes, Florence, &pril 2003 (Members only)
wiork on resistance in kaly on Coding Moth and the new talian group GIRIF
JUST RELEASED - Mewy IRAC Mo Clazsification Scheme (ver 4.2, May 2005)
IRAC Wiehsite - Updste and Review, May 2003

(9 15 (€5 (€5 (9 (4% (2 (9 (€5 ([ (8 (9 () (%)

cooY @ Links for growers
e |[RAC Country group informa(gin(j)mrai1=e r

o eummenen
Accessed by over 80 countries




I RAG Latest IRAC Websit

Insecticide Resistance Action Committee

e Averages 150 hits, 30 visits / day ® No 1in Google & Yahoo for Key Terms

5000 - [ZEE] Top SE
40001 - - — . 0
Rank Engine &
3000
2000 L L L L Uy U 1 Google 70.5
el 2 Yahoo! 15.9
| | 3 Microsoft 6.7
i Mar Apr May ' Jun Jul T Aug Network
o | | | [ovets] 4 AOL 2.2
1200 | - ‘ NetFind
1000 i i =
800 |2 = 3 y— | R 5 Netscape 1.6
600 % — — — {f —
B - a - o Al - Top Search Terms
‘ Mar : Apr = May = Jun : Jul 3 Aug
Rank Phrases
Top Docs
5 ,
Rank Page Name e ! frac — 52.3
VISIts 2 |insecticide 16.3
1 [/documents/moa/moa.doc 31.7 resistance
2 |/documents/moal/icepaper2004.doc 25.0 3 linsecticide 8.0
3 /documents/!nfo/rmart!clez.pdf 8.6 L |reecicie modle o 58
4 |/documents/info/rmarticle2.doc 8.4 action I
CropLife
5 |/documents/posters/moaposter.pdf 7.5 5 [thiamethoxam 43 | TN

°  RAC/RAG Forum, BCPC, October 2005




IRAG eConnectio

Insecticide Resistance Action Committee

Free IRAC Newsletter
Distributed by e-mail

~4 issues a year

Distribution list 500+ and growing
Raises awareness of IRM

Raises awareness of country
groups & topical resistance issues

Improves profile of IRAC
Positive effects on website traffic

C.rquifa’:

o
eConnection
o
Insecticide Resistance Action Committee
o
ISSUE 3 Hews Categories this Issue:
m eConnection and Wehsite update
Septernber, 2005 n IRAC News o
Subscribe | Unsubscribe m Conferences and Symposia
) o
eConnection Update
® Issue § of eConnection o
Welcome to the latest eConnection, a free newesletter prepared in conjunction with the
IRAC website, In thiz izsue we report on the response from the IRAC International
Regulatory Team to a recent ECPA release outlining the impact of reduced numbers of
products for the treatment of minor crops. Alza included is an article on the control of
the browen plant hopper with neonicotinoids describing initistives such as those being
taken by IRAC India to monitor the resistance status. Finally there is & brief report on ®
the recent IRAC International Meeting at Croplife International in Brussels and
advance notice of an IRAC Symposzium in the US on Meonicatinoid Sustainability . WWe
hope you find the information interesting. ®
Past izsues of eConnection and further details of the items reported can be found on
the IRAC wehsite.
eConnection #8 September 2005
Welcome Website Update
Spread the Word MoA New Version
Comment on ECPA Release BPH India
IRAC Meeting, Brussels Diary




IRAG/ eLearning

Insecticide Resistance Action Committee

e New IRAC resource still under development
e Education and Training modules on resistance & IRM
e Graphic provides a diagrammatic representation of layout and content

e Currently education material is available on the website under the
“Resources” section

Home Page Overview Resistance Vlode of Action Vlianagemen Resources

Introduction Introduction Definition Mechanisms Basic Rules Posters
Layout Background Extent Classification Detection References
Site Map Mechanisms Evolution Groups Assays Links

Genetics Factors \ Tactics

Strategies IRM

Methods Carbamates

Management Op’s

Communication Pyrethroids

etc

croptieY
0 © RAC/RAG Forum, BCPC, October 2005




IRA ~ Mode of Action Clc

Insecticide Resistance Action Committee

e Definitive scheme

-

IRAC Mode of Action Classification

Fully revised & re-issued, September 20035 Version: 5.1

The IRAC Mode of Action (MoA) classification provides farmers, growers, advisors, | ¢
extension staff, consultants and crop protection professionals with a guide to the
selection of insecticides or acaricides for use ih an effective and sustainable
insecticide or acaricide resistance management ({IRM} strategy. Inh addition to
presenting the MoA classification, this document outlines the background to, and
purposes of, the classification list and provides guidance on how it is used for IRM
purposes. The list is reviewed and re-issued at intervals as reguired.

What is resistance

Fesistance to insecticides may be defined as 'a hertable change in the sensitivity of a pest
population that is reflected in the repeated fallure of & product fo achieve the expected level
of control when used accorging {o the label recommendgation for that pest species’ (IRAC).
This definition differs slightly from others in the literature, but IRAC believes it represents the
most accurate, practical definition of relevance to farmers and growers. Resistance arises
through the over-use or mis-use of an insecticide or acaricide against a pest species and
results in the selection of resistant forms of the pest and the consequent evolution of
populations that are resistant ta that insecticide or acaricide.

| . . [
Moa, Target-site resistance and Cross-resistance
In the majority of cases, not only does resistance render the selecting compound ineffective
but it often also confers cross-resistance to other chemically related compounds. This is

11

developed and endorsed
by IRAC in consultation
with key researchers
Worldwide distribution
All current insecticides
allocated to a Mode of
Action group or sub-group
- MoA groups 1-28
A key tool for selection of
Insecticides in effective
IRM programs
Updated as required
Latest version Sept 2005

Cf@?L@f



IRA ~ Mode of Action C

Insecticide Resistance Action Committee

4
IRAC Mode of Action Classification v5, September 2005 1 Exam ple pag eS
Main Growg 2o Chemica Sub-group Active Ingredients
Prirrary Sife af Acfion aor exemplifying
Active Ingredient
1 ] 14
Foetykholine esteraze Carbamates Adicarb, Alamycarb, Bendiozarb, Benfurasark, Butocarboxim,
inhibitors Butoxycarboxim, Carbangd, Carbofuran, Carbosulfan, ) ; . "
Bthiofencarb, Fenobucarb, Formeanate, Furathiocar, Hain Group anu:l_ Chermica Su_l:--gru:-up Active Ingredients
|zoprocarb, hethiocarh, hethomd, hietoleark, Cwarmd, ary Site of Action or exemplifying
Pirmicark, Propoxur, Thiodicarb, Thiofano, Timethacark, Active Ingrediant
HMiC, Hyhdcarh
Triazemate Triazemate inic Aretylcholing Heonicotinoids Acetamiprid, Clethianidin, Dinctefuran, midacloprid,
ptor agonists £ Hitenpyram, Thiaclaprid, Thiamethocam
1B Qonists
Organophosphates FAcephate, Aeamethiphos, feinphos-sthyd, Azinphos-rmathyl,
Cadusafis, Chlargthowfos, Chlorfervinphos, Chlomephos, 4B
Chlorpyrifas, Chlarpyrifos-methyl, Coumaphaos, Cyanophas, Mic:otine Micotine
Demeton- Smethid, Digzinon, Dichloreos! O0WP, Dicrotophos,
Dimethoae, Omethytrinphos, Disutfoton, EPM, Bhion, ac
Bthoprophos, Fanphur, Fenamiphos, Fenitrcthion, Ferthion,
Fosthiazate, Heptenophos, Eofenphos, Eopropyl C- Bensultap Benzuttap
methoxyaminathio=phosphond) saliedate, [sooathion, . i
Walathion, hdecarbam, hsthamidophos, Methidathion, Cartap hydrochloride Cartap hydrochloride
hevinphos, Monocratophos, Maled, Omahoate, Cwydemeton- L i i .
methyl, Parthion, Parathionmettd, Phenthoate, Phorate, Nereistomin analogues Thiocyciam, Thiosukap-sodiom
Pha=alone, Phosmet, Phosphamidon, Phoxim, Fidmiphos-,
ethl, Frofenafos, Propatamphes, Prothiofos, Pyraclofos,
Pynidaphenthion, Quinalphos, Sulfotep, Tebupinmfos, i : . .
Temephos, Terbufos, Tetrachloninphos, Thiometon, ;t?? a'&:;:!!;g'nhne Spinosyns Spinozad
Trigzophaos, Trchlorfon, Wamidathion . 4
Etaric] (not group 4)
z ] A
GABA-gated chloride Cyelodiene Chlordane, Endosulfan, ganma-HCH (Lindane) .
channel antagonists onganochlorines fide channel Faremmeding, Abamectin, Enamestin banzoate, hilbemectin
dors hilbermyins
2B
Phenylpyrazoles Ethiprole, Fipronil Th
(Fiproles) nile hommone mimics | Juwenile homone Hydroprene, Kinoprene, hiethaprene
3 analoguas
Sodium channel ooT ooT
modulators I?-'Enn b
ethowychlor ethowychlor e [PEIHEREETiD
Pyrathroids Porinathrin, Alethrin, d-cistrans Alethrin, d4rans Alethrin, T,C. ]
yriproxyfen Pyriproayfen
g .
Compounds of unknown | Aoyl halides hdethyl bromide and ather abarl halides
or non-specific mode of
action fumigants)
Chloronichn Cll

12




I RAG/ MoA Posters

Insecticide Resistance Action Committee

Insecticide Mode of Action
Classification:

I R AG & Keyto Effective Insecticide Resistance

i . Managerment in Whitefl
Insecticide Resistance Action Committee

/ Insecticide Mode of Action Classification: ,
Introduction Insecticides actirg on the neruoy & key to effective insecticide resistance management CropLife

FEE Pt opeid 3 Ho i ofitx on 18] cLiau bk dior b rom vy sl o (b el o rroey cuend

Pk e b lh alem 2n o lae A, kel |secticide Resistance Action Committee IRAC website: www.irac-online.org

kiU Pk M R MUK SR IR, TH o aion 2 af Ifeom |agea,

IR0 M P, O, A M e [ -
Pa crop prosckon prosidlon b -3 1 duliew ke i 7 Aol (AT arinevtc) .
Mt cracartbd b RHERRe. |18y and B 118 = Introduction

Use Mode of
Antion

Effective IRM strategies: Altemations or sequences of MoA

WER P i I I el T -::o:hmﬂlmlluut 3l rmvm syroro. ©ho iemda n peacedy n b IRAC promnotes the use of 3 Mode of Action [Moa) A M| effective insecticide [and acaricide |resistance management [IRM] strategies saek to
Bl EASSG-Taied driore siramrat smisromd classification of insecticides asthe basis for effective wizely o rinirmise the sdectionfor resistance from amy one type of insecticide or acadcide. In
‘yciock mrm o g amoc b |28 bnd |o [ G AZAA and sustainable insectcide resistance managernent gocd IR practice, dtemations, sequences or rotations of cormpourds from dfferent Mod groups

i Crreal Pirn e chomsl imcepio comple, ad inhibl Ihe xdon o G > : : : : ; : ;
ml::n:muu:mm;;:'ru pEba n'r.;;u.:rn remammal gy [IRM]. hsegt.mdes are allocatgd to specific groups f?;.. pro d’:‘a S'nL'ISta nztfle al_'n:! e{_‘fe:;l-.le IR?’I.JI‘IS msu;ts that =d egqrnm;mmm?mmmfﬂzlg the
i g compok i - LT b i IR R oA = 2 s . bazed ontheir target site. Reviewsd and redssued 1 zame Mol groupis minimised. Applications are often arranged i 0 Mo Sprays I CevElay
Kook it P e bt Ll 3 . B ki SN R Pl BRI R & et d:_: '; i [ -1 “HI_"' [ period cally, the IRAC Mo, classification li st provides blocks that are defined by the stage of crop developrment and the Bidlogy of the pest(s]of
""“"':TP"“"mmt:::uﬂ"‘::ﬂ:;. ko v, Pyveiiaces iy nimime wih e farmers, growers, addsors, extension staff, consultants concem. Loca expert advice should dways be followed with regand to spray windows and
Frres iR dREd oA g aci sy e o vm biock, and crop protection professionals with a guide to the timirgs. Several sprays of 3 compourd may be possible within each spray windowbut itis
b i oW ekl ot d e Hod gt pad 4 Ermd Aomtparodima mcame ATt selection of insecticides or acarsides in IRM programs. generdly essential to ensure that successive generations of the pest are not treated with
ddulr b RHE LI CE B di - Pl RHC bW R T reorecolroxds [48) 30 33 3poola o ol yichol Effective IRM of this type preserves the otility and compourds frormthe same Mod group. Metabolic resistance mecharisms may give ooss-
car belg R Eredin baulin drd dh il ol deckilois Gepinok! [l mopic moaine Aol vicholne imepior |RecHE. diversity of ausilsble insecticddes and acaricides. & resistance betwean Mol groups, 3nd wherethizis known to ocelr, the aboue sduice must
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IRAGC ¢

Insecticide Resistance Action Committee
IRAC =

Made of Action Classification
The key to Insecticide Resistance Management

28: £l ior
I )

up 72 Juvsnlls homons mimicr

T4 Al es

[ Mars Inform aion on ts 0 clelde Re oitance acton Com mittes and the Mods of Acton Cias ification n avallable from wu | Irsc«Jnllna .org oF from Alan Porter emall: aporben@intra spin.com ]

SiChues ae Eardiuced tom he Peslde el Wl hpembssaoban Fe B Bhcrop ProleclonGoundl : * Oniymakcr rEpmEsEn i of Fe QT 3E shon

IRAC Mode of Action Classification Groups and Structures
Al printed versions available soon! CroplLife

PETEE AT S
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I RA - eClassification

Insecticide Resistance Action Committee

- - - Selecta group to open B Selecta chemical class to opel - Select an active ingredient to open...
N eW M OA I nte raCtIVe On I I ne tOOI [wacant) ~ Selectan active ingredientto open... 4
Acetylcholine esterase inhibitar Avermecting, Milbermycins Abarmectin
Aconitase inhibitors Benzoylureas f =
Chloride channel activators Carbamates Acequinocyl
eClassification gompounds aof unknown ar noniespec!ﬁc Cyclodiens organochlorines igﬁi‘;’;‘ﬁ;‘d T
ompounds of unknown or non-specific Esterase inhibitors Alanvearh
| | j i Compounds of u_nknown or_non—specmc Fipronil (or Phenylpyrazoles) Aldwcyﬁrb
Action G e Ecdysone aganists { moulting disruptor Juvenile hormone analogues allethrin
Select a chemical class to open.. v|[Selectan active ingredient o opsn.. v ‘ ‘GAEIA—gated chicride channel antagon MET! acavicides, Fotenone Aluminium phosphide
nhibitors of chitin biosynthesis, type 0, L Methyl bromide Arminacarh
1 - Acetylcholine esterase inhibitor Inhibitors of chitin biosynthesis. type 1.1 Meonicotinoids Amitraz
2 - GABA-gated chloride channel antagonists Inhibitars of lipid synthesis Organophosphates Azadirachtin
3 - Sodium channel modulators Inhibatars of oxidative phospharylation, Organotin miticides Azamethiphos
= 4 - Nicotinic Acetylcholine receptor agonists f antagonists Ju_venll_e ho_rmone mlm!cs . P450 monooxygenase inhibitors Az!nphnsfethy\
O Subgroup: & M!croblal disruptors of ingect mld_gu_tms ) Pyrethraids Azinphos-methyd
= Chemical Class: Neanicotinoids Miscellanecus non-specific (multi-site) |= Tetronic acid derivatives Azacyclofin
Witochondrial complex | electron transg B var. aizawai
Acetsmiprid Mitachandrial complex Il electran trans B var israslensis
Clothianidin Mitochandrial complex 1Y electron trans Bl var kurstaki
Dinotefuran Moulting disruptar, Diptaran Dro p d OW n m en u Bt war sphaericus _
L decopnd Meuronal inhibitors (unknown mode of £ Bl var tenehrionensiz
IR Micotinic Acetylcholine receptor agonis H Bendiocarh
ei=cioriid Micotinic Acetylcholine receptor agonis o p tl 0 n S genfurﬁcarb
[li=ietio ey Octopaminergic aganists Ez:igxﬁfate
Pyanodine receptor modulatar Bitenazate
Slagras @ Sadium channel modulatars Bitenthrin
Sl © Synargists Bioallethrin
5 - Nicotinic Acetylcholine receptor agonists {allosteric) {not group 4) Synergists Binallathtin S-oylclopentemy |
6 - Chloride channel activators Uncouplers of oxidative phosphorylatic
7 - Juvenile hormone mimics “oltage-dependent sodiurm channel bl
8 - Compounds of unknown or non-specific mode of action {fumigants)
9 - compounds of unknown or non-specific mode of action {selective feeding blockers)
10 - Compounds of unknown or non-specific mode of action {mite growth inhibitors)
11 - Microbial disruptors of insect midgut membranes (includes transgenic crops expressing B.t. toxins)
12 - Inhibitors of oxidative phosphorylation, disruptors of ATP formation {inhibitors of ATP synthase) I RA eClassification
13 - Uncouplers of oxidative phosphorylation via disruption of proton gradient
14 - {vacant) icide Resi Action C ittee
15 - Inhibitors of chitin biosynthesis, type 0, Lepidopteran Back to Group Indes
16 - Inhibitors of chitin biosynthesis, type 1, Homopteran
17 - Moulting disruptor, Dipteran
18 - Ecdysone agonists f moulting disruptors Cas No 135410-20-7 C}\'ig M
19 - Dctopaminergic agonists Common Name Acetamiprid /C =N
20 - Mitochondrial complex IIT electron transport inhibitors (Coupling site IT} ool o | [FRE——— CHz_N\
21 - Mitochondrial complex I electron transport inhibitors - CHz
22 = Ul ot end: ol doeniel) Hudliers Prir_nary Site of Micotinic Acetylcholine receptor agonists / antagonists 8, o
Action ]
23 - Inhibitors of lipid synthesis MOA Group an l
24 - Mitochondrial complex I¥ electron transport inhibitors Number
25 - Neuronal inhibitors (unknown mode of action) Relevant Pests Contraol of Hemiptera, especially aphids, Thysanaoptera and
26 - Aconitase inhibitors Lepidoptera
27 - Synergists Relevant Crops | Wide range of crops, especially vegetables, fruit and tea
28 - Ryanodine receptor modulator Use Patterns Soil ar foliar
UN - Synergists N
NS - Miscellaneous non-specific {multi-site) inhibitors3 tomments —Ife

Copyright @ 2004 intraspin.com
15 Copyright 2004 intraspin.com




I RAG/ IRAC Susceptibili

Insecticide Resistance Action Committee

Insecticide Resistance Action Committee

> www. irac-online. org IRAC Susceptibility Test Methods Series Ligthod No- 3
Raelstanca Manag emant for Su stainable s
Agriculture and impro ved Public Health Tecommended
{E)  Agritate test liguids and then dip the leaf sactions for 5 g2cs. Dip squal nomber of
control leaf sactions in water only.
IRAC Susceptibility Test Methods Series Listhod No: 3 @) Record themumberof aggs parlasfssction B .
Version: 2 {iy Pzt 1eaf sactions toPatri dizhes and maintan in conditions describad abova Foeoord
maximum apdminimuom tamparsterss. heisten cotton wool daily.
i TUzing a hand lens or hinocular microscops observe leaf sactions daily until thers has
Details: bamn complsta {or nearly complats) hach on the untreared (warer only) leaf sactions.
— Fecond numbers of un-hatched ez on treatad and untrsatad leaf sactions.
T lathod: o 3 (k)  Exprsss results as parosntazs mortality and corsct for untreated mortality using
Abbott’s formula Untrasted mertality should be recordad.
Stahus: Apprevad
Spacias: Fanamcins v Eercantion: & Notes:
Tereahvg aan
: z If the Nds are 1=t off, the leaf saction: may dry out and, unlsss the cotton wool can ba
Speciss Staze PI' “i"”"imte E—")ﬂyj moizensd at lesst daily, the test may beimvalidstsd by snoassive contrel mortality, Tn such
=5, ciscemstances, the method may have to me modified to suit the local conditions, 2.2, uzalids
Troduc Claz: e z with holes cut in them to saducs water loes without creating 3 condeneation problem
banthisns
Commants: Nona = For Tatraichus app. which 1ive mainly on the lowsr laaf surface, the leaf sactions may nesd
! to baplaced lower surface uppearmost Lasve: of kidney boane ars particolardy sxitshla
References & Admowniedsements:
Nlatarisls: -
Patri dizhes {0-om diamater) filtar paper to fit Potr dishes, cotion wool, watraated sppla or Hens

plum lazves, amsll scizsors, small forospe, fine poimed brueh or cocktail stick, beshers or
Elass jars {ca 100-ml capacity)) for test liguids 1-ml disposabla plastic springss for liguids for
waighing balanca for zolide, hand lans (minimum 10 x) or binooular microscops,
maximunminimum thermemster,

Nsthods:
{g)  Cutsgusr= sactims shout 1.5 x 1.5 an from chemicslly mmtraated sppls or dum
laavas, Tiza voungs laaves, buf not befors they ars fully swpandad. Lagves must bain

e o o i o o 1 oy v New methods will include

{b)  Place thess sactions, uppar surfacs upparmost, m ashest of moist filter papar on moist
cotton wool in open Patri dishes.

(9 ol ppllemes wihwhit e, md b ot b ccoel ik biochemical and molecular
20°C, minimum photopariod 16 b and ahigh light ntensity, bt not in dirsct sunlight
(&) After 34 b check that the fomals mites have lsid szzz Aim for at least 20 szes par

i, i e s g g, v o 1 Do s g methods — additions for

{g)  When sufficisnt agz mimbars have beon obtsined remove the mites with the fine

o Doelhor i ik R O e validated methods
welcome

ropLH‘e

LS

SfEE LAY DA
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IRAC has a key focus on Communication and Education — a major
effort in recent years

The completely updated and redesigned IRAC website is central to
this effort — resources, education, advice

IRAC is supporting the Country group network with appropriate
resources to tackle local resistance problems

IRAC is working with regulatory bodies to represent and champion
effective IRM

IRAC has key projects to support worldwide IRM for major MoA

groups like Neonicotinoids
Thank
you !

IRAC will become more involved in IRM
CropLifcY.

In insect-control transgenic crops




