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IRAC web-site: Methods & Method videos
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IRAC web-site: Mode of action classification tools
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Mode of Action classification: Phone/Tablet App

“al

wasydet

E9.Do

Messoges  traspin oom

PUAC M

Acetylchatine esterase
inhibitors

GABA-gated chloride
channel antagonists

Sodium channel
modulatars

Nicotinic Acetylcholine
receptor agonists

Nicotinic Acetylcholine
receptor allosteric
activators

Chlaride channe!
activators

About IRAC

The Insecticide Resistance Action
Committee (IRAC) was formed in
1984 and is now part of the
Stewardship Steering Committes
of CropLife International. IRAC
provides a coordinated crop
protection industry response to
prevent ar delay the development

of resistance in insect and mite

Groups

Classes

Actives

6. Chioride channel aotivators

7. Juvenile hormone mimics
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In this issue we have summanes of pOsMon papers from the Bictechnology
Team, detsils of two updated posters from the Sucking Pest Team on Myzws
perscar enc o the statin of cerest sphih n
Northern turope snd a stetement from RAC Internetcnal on 1RM
conaderancns when wsing both tr@tionsl chemistries and trans.
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the miue.

IRAC Plant Biotechnology Team White Papers
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Pyrethroid resistant grain aphids - a challenge for cereal growers in Norther Europe.

Recare surveys of the gran aphid (Stobvoe svenge) in the United Kingdom and refand have revesled the presence of
PyTetheoss resstent sphily. If they spread, thes resitent spteds could present § new chalenge 1o ceresl growen s other
perts of Europe.

Tha groin aphics hiee Bean idert®ed 4t being y of the 1ecdiam channel which forms part of the
Nervoul Iitem m insects and o the e of achon of the o The M the target sne of
Pyrethroks i known a3 the LIOL4F ddr memation. The metanion i well Anown in oTher agricuural 3nd pubic heaith peas
30ch 23 the green peach aphid |Myaus persicoe) and house fly (Musco domestical. What i different 10 Cther species & that
In this cace i the aphics have been found 1o be heterazygous (angle copyl for the resistance aliele

Although the aphias Rave been demonsarated 35 having only 3 relstrvely low ievel of
resistance 5o pyretheosd insecbodes jup to 40 Bmes less susceptbie than insects
WIhOWE the mwtanion| this thelt m jeniitierty hat Besn shown 10 recuce the
performance of pyrethrosd speays when the percentage of resatant aphids resch
high enough evels. Since thelr frst detecmion in 2011, resistant aphids have been
identited In seversl Englch and Fzh counmes, Dt the frequency of resistant
Indviduals has not been high enough 10 Cause problems everywhere. Cormrol
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problems have manly been focused sround Seffok. Norfolt and Cambridgeshire Sean aptid (Sitobion avesue)
Survayt in Other Ewrcpean Coustries Rive ShOwn INAT feUSTANT Bphids Sre much
raret in maniand Esrope, mith only » smal number of resntant grien aphads found
In parts of Germany and none found in Smited surveys of France and Denmark.

The grain aphict is only one of the kiy ipedies of aphid COMGISered 15 B¢ pedns of Coredi Crops in Ewrope. Thase i Cummently
N0 iIndicamon of pyrethrodd resistance in the other speces, which inclade the bird-cherry ot aphid (Rhopalospham podl),
he rose-gran aphid | M and futher In Europe, the Russan wheat aphia, (Dluraphis
nown) s the Spring green aphed (Schaopbes gromsngm)

The resistamt gran aphids currenty present 3 challenge 30 farmars i the UK and irefand and the concern & that the
protiem mey spread 10 other sreas of Eurcpe. At present, there are few regutersd msecthoides with different modes of
TN availabie 10 farmers (seed treatment Of fokar applications) for the controd of cereal apheds. This makes it AIfficus 10
FORATE inseCTICIde: with Cifferent modes of BCTION, Which i the Mot fores of nd peir
managemeant. in the UK the only cther Solir appilied insecticides 2part from the p are and
carbamares which share the same mode of action (RAC Groep L. In other countries other Insecticide modes of amon
such 82 chiordotons! orgen moduletors FRAC Group 3) and ricoTic ecetyicholine receptor agonets GRAC Grosp 4) are
woalatle. The siuason might get focoe SHIRCIL If further Uses Are restncied Of ECSCISES Ate Dannad from the market

lmmummawmwm“hmmmmw
either your local phant protect o p 0 ine whether res i the chese
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whiist more detasic om the mechantms of resstance cmb-ﬂeunam Fo';.\:rerd A muzzoon \uoun in the -oha.-
patec sodum channel of The prn sphid, Srotvon ovence, § asiocisted With resstance to pyrethrort msechoides Pest
Maragement Scence (2013} DOY 10.1002/ps. 3483 {tmtp //ordnettrary edey, com/dot/ 30 1002/pz 3633/ sbstract)
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IRA < Pollen Beetle

Insecticide Resistance Action Committee

Introduction and Background

Pyrethroid resistance has been recorded in European populations of the pollen beetle (Meligethes aeneus)
since 1999, when it was first reported in Eastern France. The IRAC Coleopteran Working Group brings
together expertise from agrochemical companies and independent researchers in order to monitor the
development and spread of resistance in pollen beetles and other coleopteran pests of oilseed rape.

Pyrethroid, neonicotinoid, indoxacarb and organophosphate susceptibility is measured by the use of
insecticide coated glass vial assays. Results of the 2013 susceptibility monitoring program are presented in
this poster. More details of the methods used in this survey can be found on the IRAC website (www.irac-

2013 pyrethroid resistance monitoring: Meligethes aeneus
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Pyrethroid resistant populations of pollen beetle
dominate in most of the European countries surveyed.

Changes in the pyrethroid susceptibility of pollen beetle populations 2007 - 2013 3A
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Susceptibility surveys conducted
between 2007 & 2013 suggest
that in general pyrethroid
resistant populations of pollen
beetle have been on the
increase in Europe. However,
there are suggestions that since
2011, the number of resistant
populations could be decreasing.

20%

10%

0%

EEEAAES

SN S
SRS
Y VNV VYV VY
F
AN

D O B A D D D
52 P P

>

4A 2013 neonicotinoid susceptibility monitoring: Meligethes aeneus
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IRAC Coleopteran Working Group

Resistance Monitoring 2013

www.irac-online.org

Indoxacarb &
Organophosphate
susceptibility

* IRAC method # 21
* 1.44ug/cm? thiacloprid dose: >95% mortality indicates susceptibility.
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* IRAC method # 25 (Chlorpyrifos-ethyl)

70% * IRAC Method # 27 (Indoxacarb)

60%
All European populations of pollen beetle
tested were susceptible to both
Indoxacarb and organophosphates based
on the IRAC recommended discriminating
dose.
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Summary & Recommendations

In the majority of countries surveyed, pyrethroid resistant populations of pollen beetle dominate (> 60% are resistant).
14% of pollen beetle populations surveyed in Europe can be classified as pyrethroid susceptible (2012= 7%).

Across the UK, France, Germany and Poland there was evidence for an increase in the percentage of susceptible
populations compared with 2012, with changes most noticeable in the UK and France.

From the countries surveyed in Greece, Bulgaria, Romania, most populations were susceptible.

The majority of populations tested across Europe remained susceptible to neonicotinoids, with only a small number of
populations from Germany indicating a reduced susceptibility (<1% total samples).

There was no evidence of changes in indoxacarb or organophosphate susceptibility observed in all countries surveyed.
In order to prevent further insecticide resistance development, it is recommended that insecticides with different modes
of action are utilised in an effective resistance management program, dependent on local insecticide availability and
national use guidelines. IRAC guidelines for resistance management in oilseed rape can be found on the IRAC website
(www.irac-online.org).

IRAC would like to thank all of those who contributed to the survey. Participants are too numerous to name, but their
contributions are very much appreciated.

This poster is for educational purposes only. Details are accurate to the best of our knowledge but IRAC and its member companies cannot accept responsibility for how this information is used or interpreted. Advice should always be sought from local experts or advisors and health and safety recommendations followed.

Version 1.0, Designed and produced by IRAC Coleopteran Working Group, February 2014, Photographs courtesy of Syngenta Crop Protection

Visit to IRAC web-site for further details at
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e Spodoptera frugiperda
* Tuta absoluta

* Alabama argillacea?

* Grapholita molesta?

* Bemisia tabaci

* Euschistus heros

e Chrysodeixis includens
* Helicoverpa armigera

» Tetranychus urticae?
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IRAC

lnsecucsoe Resistance Action Committee

Theory & Practice of Mosquito Larviciding

www.irac-online.org

Objectives (Contd.) Application strategies

Introduction and background -
Mosquitoes are vectors of many human N
diseases, including malaria. The
emergence of species resistant to

inseclicides widely used in vecior control /
has the potential o severely Impact on

the control of these disease vectors.

The lack of avallable sultable altemative insecticides for
vector control is becoming a serious ssue. It is therefore
vital that effective insecticide resistance management (IRM)
strategles are iImplemented 1o ensure that the efficacy of
existing compounds can be maintained for as long as
possible. There are several larvicides which have totally
different modes of action to cumently available adulticides
and therefore offer the opportunity to control resistant
mosquitoes where the major classes of adulticide
insecticides are resisted. For details on application of
larvicides see IRAC Poster “Larviciding and Insecticide
Resistance Management'.

This MoA (Modes of Action) is avallable at the IRAC
website Wi 2Conline.org.

Malaria Control

As malaria declines in many African countries there is a
growing realization that new interventions need 1o be added
to the front-line vector control tools of LLINS (long-tasting
impregnated nets) and IRS (indoor residual spraying) that
both target adult mosquitoes indoors. Larviciding provides
the dual benefits of not only reducing numbers of house-
entening mosquitoes, but, importantly, aiso those that bite
outdoors and therefore are not vuinerabie to LLINS or IRS.
Of the larvicides that are recommended by the WHO
Pesticide Evaluation Scheme (WHOPES), many have
never been used to kill adull mosquitoes (except
organcphosphates) and are unaffected by the resistance
mechanisms cumently spreading through malana vector
populations in Africa. (Inferim Posibon Statement - The role
of larviciding for malaria control in sub-Saharan Afnica
WHO/GMP 2012). It is recommended that the impact of
larval control on malaria is monitored through adult catches.

4
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Dengue Control

The role of larnviciding in Dengue control Is more defined
and is one of the major interventions in the control of the
dengue veclors Aedes aegypti and Aedes albopictus., as
their breeding sites are pen-domestic, well-defined, easier
to find and not so as for Before
commencing treatment good surveys should be
conducled to identify key breeding sites. Environmental
management is also important with the removal of
discarded containers, used tyres and regular emptying of
plant containers and ant traps.

Note: Wnen applying larvicides (especially in dengue
control) it may be necessary to treat water storage
containers used for dnnking (potable water). If this is
required only use products which have a WHO approval
for use in potable water

In many uban environments some mosquito species
such as Culex quinquefasciatus can be a biting nuisance
and not always a disease vector. However many
authorities wish to control them to alleviate suffering of
the local population or for example in tourist areas.
These species usually have well defined breeding sites

that can be located and treated to conirol the larvae, J

IRAC 3 P 20 AnIge of nsectcide NsElante n
vectors of public health mmportance Juma Sl uclas ot

WHO [2000) Pesticidesand ther application WHOICDC/NTIVWHOPESIGCDPP
A% edmon, 114pp www who Sawhcgesen)

{ This poster 5 for edL0ADCN purposes only. Detals 2re 2courate 10 the best of our knowiesge but IRAC and s menber COMPANEs CINNOL 2000pL respons Dty
for how ths nfomaton & used o Nieneted. Advce should always be sought Fom local eapens of A0vsors and Bealth and safety recosumendations followed

. have the same MoA
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Dengue

Thegiamcndlng of breeding sites of Aedes aegypli and Aedes
albopictus 15 a well known strategy. although success will depend on
conducting detalled surveys, identification of the breeding sites and
subsequent treatment with an appropnate larvicide. Faillure to locate
some of the breeding sites will resuit In later resurgence of the
mosquilo poputation. The breeding sites may be small and numerous
s0 the more diligent the survey the better the results.

Nuisance mosquitoes

The same careful and treatment of sites also
applies to control of urban Culex spp. However the breeding sites
differ from Aedes spp. as they will often breed in water of higher
organic matter or in drains, ditches etc

Malaria

For the control of Anopheies spp. in malaria control programmes the
use of larvicides can be beneficial as they allow the use of IGR's
(insect growth regulators) or biologicals that are not available as
aduiticides and therefore allow the implementation of a resistance
management stralegy. In addition the use of larvicides can give
additive impact when integrated with LLINS or IRS treatments
Careful surveying and identification of breeding sites s essential.
Larviciding may not be applicable for certain species such as forest
associated species such as An. dwus etc. due to the difficulty In
locating breeding sites or if the breeding sites are 100 widespread,
such as An. gambide s/ in many parts of rural Africa. However in
some situations, such as per-urban environments and highlands,
where larval habitats may be “few, fixed and findable” t may be
possible to develop and sustain a larval control programme that will
have a good impact. Anophedine larval control will work best and be
moslt cost-effective in where habilats are seasonal and are accessible
by ground crews, and In cooler parts of Africa
where larval development is prolonged.

The choice or larvicide will depend on the
sensitivity of the treatment site and other user
requirements, e g are there non-larget
insects, crustacea, fish efc. that may be put at
nsk or is a larvicide required which will give long residual
performance reducing the frequency of re-reatments. In addition any
pre-existing resistance must be noted and larvicides avoided which

4
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IRAC

Insecticide Resistance Action Committee

Introduction

There are five key species of plant and leaf hoppers which are known to be important

pests of rice in Asia and Australasia.

They belong to two families, the Delphacidae and Cicadellidae.
Delphacidae includes the brown planthopper (Nilaparvata lugens),
small brown planthopper (Laodelphax striatefius) and whitebacked
planthopper (Sogatella furcifera) which tend to inhabit the base of
the plant, whilst the green paddy leafhopper (Nephotettix
virescens) and rice green leafhopper (Nephotettix cincticeps) from
the Cicadellidae family tend to inhabit the upper parts of the plant.

Both famillies are economically important pests of rice, when
favourable conditions allow them to reach high infestation levels.
All the species feed by the insertion of stylet mouth parts into the
plant phloem tissue and damage is caused by either direct sap loss
or through the injection of towic saliva. The distinctive browning
and wilting of rice plants, which is caused by hopper infestation is
commonly known as ‘hopper burn’. Plant and leafhoppers are also
known to transmit various plant viruses such as grassy stunt and
rice-stripe cereal mosiac

Treatment with insecticides has been the primary control option
for growers, with systemic insecticides more favoured in recent
years. However the selection of resistant plant varieties and use of
biclogical control agents are also impertant control method for
these pests.

Distribution & Migration

Table 2: Recorded regional range of different rice hoppers.

The regional range of each of the five |

key species of rice hoppers varies and Japan

S.furcifera

in many cases over-lap. Many of the Korea

species are migratory in nature and Taiwan

therefore each species may not reach China

il bl (el Kl N.cinicticeps

Philippinas

pests status in all of its range every .
Vistnam

year.
Laos

The brown planthopper (Nilaparvata cambodia

lugens) for example is recorded as Thailand

being an immigrant pest in Ching, Myanmar

lapan and Korea after migrations from Malaysia

[ ' [V [V [ [ [ [ P PO PR D | sirkotellus

tropical and sub-tropical regions of 5.E. Indon esia

Asia. Infestation levels in these Australia

countries are often dependant on india

environmental conditions throughout Pakistan
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the region. Pacific Islands
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This paster is for educational purposes only. Detalls are accurate to the best of our knowledge but IRAC and its member i
or interpreted. Advice should always be sought from local experts or advisors and health and safety recommendations followed.

Rice Hoppers

Insecticide Resistance

www.irac-online.org

Insecticide Resistance has been recorded in rice hopper species since the early 1960°s, when organophospahte, carbamate and cydodiene organochlorine

insecticides were the main methods of chemical control. Although further insecticide chemistry has been introduced to control hoppers, the importance of
rice as a staple food crop and the reliance on insecticides for the control of insect pests has seen the continued evolution of insecticide resistance. The most
recent developments has seen populations of Niloparvata lugens, Laodelphax strigtelius and Sogatella furcifera independantly develop resistance to
neonicotinoid and phenylpyrazole insecticides. At the time of writing there is no evidence of a common cross-resistance resistance between chemical
classes of insecticide across these species, however there is evidence that individuzl hoppers may exhibit multiple mechanisms of resistance to one or more

insecticide modes of action.

Niloparvato
Tugens

Carbamates

Nephotettix

virescens

Table 1: Insecticide organophosphates

modes of action to

which field collected rice | Cyclodiene organachlorines

happers _ha '_E been Phenylpyrazoles (Fiproles)

din | as

being {1960-2010}. Pyrethroids

Neonicotinoids

selective Feeding Blockers

chitin Biosynthesis inhibitor 16 x X

The infarmation presented in this tble is based on peer-reviewsd publizhed reparts of field collected populstions of rice hoppers being isolsted 3t 3 specific ime and locstion befare

being tested for insacticice suscep . izady
resistance in All countries ar lacations.

Resistance Management

As there is no evidence of cross-resistance amongst the groups insecticides used for rice hopper control, it is

recommended that the rotation of effective insecticides with different modes of action are used to provide insect

control, whilst at the same time reducing the risk of insecticide resistance from developing. The following should be
considered when designing an insect control program for rice hoppers:

* Plan ahead. Determine when in a typical season insecticides applications are likely to be needed and plan for the
rotation of insecticides with different modes of action, aveiding the consecutive use of products belonging to the
same mode of action group. Plan for contingencies in case extra applications are needed due untypical pest
infestations. Consider the presence of other insect pests of rice (e.g. Stemborers or leaffolders) and required
treatments .

Determine which insecticides are most effective for controlling each rice pest during each application timing. If the
presence of other rice pests over-lap with rice hoppers, consider using pest specific insecticides rather than broad
spectrum insecticides, which may increase unnecessary resistance selection pressure for either or both pests.

Evaluate the current insecticide resistance situation in the area (consult local crop advisors and experts). Avoid using
insecticides already affected by resistance where possible.

Consider the impact of the insecticides on non-target insects and natural predators, especially during early season
applications, where maintaining natural predators can reduce the need for later sprays.

Consider the use of insect-resistant rice varieties and the use of biclogical control agents.

Always follow insecticide label instructions for application timings, volumes and concentrations.

cannot acoept for how this information is used

IRAC document protected by © Copyrigl igned and produced by IRAC Sucking Pest WG, December 2012
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ard therefore, the information provided does not reflact the current status of insecticide

Susceptibility Monitoring

The topical application of insecticides using a
syringe, as described by multiple researchers
has proved to be a useful bicassay in
determining the susceptibility of insecticides,
which have strong contact activity against rice
hoppers. Extensive meonitoring programs have
been conducted across the host range of
these pests with neonicotinoid, carbamate,
phenylpyrazole and buprofezin insecticides.

Alternativly leaf dip assays, as described in the
IRAC approved method Mo. 005, provide a
method of assessing the activity of all
Insecticides wihch are ufilised for the control
of planthoppers, including pymetrozine,
which primarily acts by reducing feeding and
egg lay. A video of this method is available via
the IRAC web-site.

CropL.if
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Working Group Activities
IRM RECOMMENDATIONS
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* |IRM ‘Task Team’ established for developing IRM recommendations in Brazil for corn, cotton &
soybean.

* |IRAC International, IRAC Brazil, Ministry of Agriculture, EMBRAPA, University experts, Growers
associations.
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function of an insect

A specific Mode of Action will target a specific part/

Nerve

Growth /
Development/
Molting

Excretory
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2. Follow Good Agricultural Practice (GAP) Principles

USE

RECOMMENDED Under Dose: ; Label Dosage:

DOSE Kills most Susceptible but many Optimal Control )

RS and RR survive Emall number of RR. survive:
Resistant
RR
Moderate L
™
RS e Y

e Vo
Susceptible m
H b2

o LHY \If?;y |

AL s
EREA
Wi/
XM=
'_!j'-'."a.
v

.

. L £ 4
[ Seeding | [ Lea Dewbpment | | Tilkerng | | S%=m Exorgaion - socm | [ Flowering [ [ Ripening |
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#s [ro [ra]an [as [ oo as [mo]oes] e [os]]

1# Generation 2 Generation 3 Generation
Stemborer 35 Days 35 Days 35 Days
Brown Plant 32 Days 32 Days 32 Days
Hopper
Green Leaf
Hopper 30 Days

|Insec1ic:im Application (Need-Based)

S ear

|0p‘lion2 |

MoA 1

Mo 2

MoA 1 |
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2013: Myzus resistance in Peaches in S. Europe

IRAC management recommendations for neonicotinoid resistant Myzus persicae:
Example 2014: Peaches, Nectarines in Southern Europe

Crop Stage

~E

Quadraspidiotus

Myzus persicae
Peach potato aphid

Other aphids

Thrips

Anarsia lineatella
Peach twig borer

Cydia molesta
Oriental Fruit Moth

Ceratitis capitata
Medfly

Pre-Flowering Post-flowering Fruit Maturity, Harvest & Senescence
Myzus apterous ' | safe periodforuse of | ; ‘
Myzuseggs Fundatrix Myzus migration to neonicotinolds on oriental Myzus migration to primery

2ndary hosts hosts, mating and eggs

3 cycles on peach fruit moth / leidoptera

Lepidoptericides Lepidoptericides

(Including

(preferably not Neonicotinoids) Neonicotinoids)

Fly control products

Maximum 1 neonicotinoid *Note, Myzus persicae may
l. t. . th. . d > also be resistantto these
application in this perio groups in some locations
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IRAC-Croplife — IRM recommendations targeted to grower (Draft)

What are the benefits of
« Insecticide Resistance

KNOWING YOUR INSECTICIDE “
MODE OF ACTION IS THE KEY TO
RESISTANCE MANAGEMENT

- Management?

Although insecticide Rotate insecticide
products may contain with different mode of
different ingredients, these action numbers to avoid
ingredients can often work resistance

in the same way!

G Jr,@

PROTECTS YOUR
HEALTH AND LAND

Good resistance management
practices minimize risks to farmer
health and the environment.

ENHANCE
PRODUCE SAFETY

Reducing need for repeat insecticide
applications, minimizing residue risks
on produce

SAVES TIME
g Less time spent in the field as need

for repeat applications is reduced.

The insecticide mode
of action can easily
be identified by the
IRAC mode of action
classification label.

L "

[Grour N WSECTICIDE |

[ srour INSECTICIDE_|

Allinsecticides which
share the same number

There are currently 2§ insecticide
have the Sam.e or similar made of action identified. but not all
modes of action. are active againct all insect pects

L

ADDITIONAL KEY ADVICE TO AVOID RESISTANCE DEVELOPMENT

SAVES MONEY

Maintains the most effective products
for lenger and reduces the need to
switch to more expensive or less
effective products.

= Combina the use of chamicals and natural + Target the mozat susceptible lifa stagas
pest contrel methods of the pest insect

» Follow labels inctructions on the use of + Try to use inzecticides which have a
£ & product, including rates minimal impact on natural past anamiaz
and water volumes
o + Avoid using ticides with
* Check and maintain spra equipment ‘ known res ce problems

and replace spray noz

& For more information on how to manage insecticide
resistance effectively please see the reverse of this
leaflet or contact your local agricultural advisor.

L
J}@ MEMBERS OF IRAC
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IRAC International Insecticide Mocture Statement Version: 1.0

IRAC International Insecticide Mixture Statement

As with applying single active ingredient products, insecticide mixture products should be
used with careful consideration of the characteristics of the individual active substances,
use pattern and pest complex targeted. The primary intention for the use of an insecticide
mixture (tank-mix or pre-formulated mixture) is, in most cases, not resistance
management, but p|::a:l1 management. The following should be considered before using
insecticide mixtures for insect pest control:

1) Mixtures of insecticides provide technical advantages for controlling pests in a broad
range of settings, typically by increasing the level of target pest control and/or
broadening the range of pests controlled.

2) Most mixtures are not primarily used for purposes of insect resistance management
[IRM).

=

In the majority of settings, the rotation of insecticide modes of action is considered the
most effective IRM approach. Insecticide mixtures may offer benefits for IRM when
appropriately incorporated into rotation strategies with additional mode(s) of action, but
generally a single mixture should not be reliesd upon alone.

2

All of the following should be considered when using mixtures for IRM:

Individual insecticides selected for use in mixtures should be highly effective and be

applied at the rates at which they are individually registered for use against the

target species.

b} Mixtures with components having the same IRAC mode of action classification are
not recommended for IRM.

c) When using mixtures, consider any known cross-resistance issues between the

individual components for the targeted pest/s.

Mixtures become less effective if resistance is already developing to one or both

active ingredients, but they may still provide pest management benefits.

The IRM benefits of an insecticide mixture are greatest if the two components have

similar periods of residual insecticidal activity. Mixtures of insecticides with unequal

periods of residual insecticide activity may offer an IRM benefit for the period where

both insecticides are active.

a
-

o

m
—

L pests include species relevant to both crop protection and public health

IRAC International Statements on IRM practice

IRAC NEWSLETTER ISSUE 35 OCTOBER 2014

IRAC International Statement: Considerations for the resistance management value of using
insecticidal chemistry on transgenic crops expressing insecticidal proteins.

Chemical insecticides can be applied to conventional and transgenic crops expressing insecticidal proteins.
Insecticidal chemistry may be applied to transgenic crops for a number of reasons, particularly to broaden the range
of pests contrelled or increase the level of target pest control. In cartain circumstances, the application of chemical
insecticides to transgenic crops also may be considered for insecticide resistance management (IRM) purposes.

All currently commercialized synthetic insecticidal chemistries offer an alternative mode of action to the insecticidal
proteins expressed in transgenic plants and there is little evidence for cross-resistance between these chemistries
and the insecticidal proteins®. Therefore the combined use of synthefic insecticidal chemicals and proteins which
target the same insect pest offers the potential for an IRM tactic that could be beneficial for preserving the
susceptibility of the target insects to both compenents. However, negative IRM impacts may arise if chemical
insecticides are applied to a non-transgenic refuge as this reduces the population of insects that are susceptible to
the plant expressed protein. Therefore when selecting refuge size and structure, it is important to take into account
chemical insecticide applicaticn programs.

When coensidering a pest management program, it is impertant to take inte account IRM considerations for both the
transgenic trait (i.e. refuge adoption) and the chemistries being employed (both foliar applied and seed treatments).
The following should be considered when assessing the IRM value of applying chemical insecticides to transgenic
crops expressing insecticidal proteins:

1)  An IRM benefit of the combined use of insecticide chemistry and transgenic crops expressing
insecticidal proteins will only occur while the target insect pepulation is exposad simultanecusly to lethal
doses of both the insecticide chemistry and the insecticidal protein(s).

2) For there to be an IRM benefit, the insecticide should be applied to the transgenic crop but not the
refuge. In cases where both the transgenic crop and the refuge are treated with the insecticide, the IRM
benefits will be neutralized. In circumstances where only the refuge is sprayed, this will have a negative
effect on IRM for the transgenic crop. Despite the neutral or negative effects on IRM, insecticide sprays
applied to the refuge may offer other benefits such as improved pest contral.

3) In most cases, a refuge-in-a-bag (RIB) strategy does not allow for the selective application of chemical
insecticides only to the transgenic plants, and therefore the impact of chemical applications to both the
transgenic plants and the embedded refuge is unlikely to provide an IRM benefit.

4) The application of insecticides to a field that contains, or is suspected to contain, a significant
propeortion of target pests that are resistant to the transgenic crop can provide local suppression of the
pest population and slow the geographic spread of the resistant insects. This use of insecticides can
therefore provide area-wide IRM benefits.

5) The combined effects of the chemical insecticide and the expressed insecticidal proteins will be less
effective and potentially detrimental if resistance has or is already developing to either the chemical or the
protein(s).

*Not including foliar applied sprays which are based on Bacillus thuringiensis proteins.

IRAC



IRAC guidelines on on IRM practice

Insecticide Resistance Management

Global Guidelines for

A IRAC Group 28 (Diamide) Insecticides

How to Develop an

Insect Resistance Management Plan:
Practical Approaches for Local Environments

Prepared by: IRAC

IRM for Transgenic Crops in Small-Holder
Agricultural Systems

Prepared by: IRAC Internatiol

IRAC Position on Seed Blends for IRM

Prepared by: IRAC International Plant Biotechnology Committee
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Some points of common interest for
EPPO & IRAC ?

e Supermarket limitations on the number of active ingredients
used for pest, disease & weed control — Increased resistance
risk (ECPA, RAC’s & EPPO ?)

e Resistance risk data submission in Europe. Can we more
useful data by focusing on key risks and working cross-
company.

e Tuta absoluta — Can we build on excellent work, by focusing

communication on growers in resistance affected and at risk
countries in a ‘Task team’
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