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Changes to the Mode of action classification

Biologicals added
e Groups with known MoAs (Baculovirus G31)
* UN groups for active ingredients with unknown mode of action

New MOoA groups

* Group 30 — Meta-diamides & Isoxazolines
* Group 33 - Acynonapyr
e Group 34 - Flumetoquin

* New MoOA sub-groups
* Group 4F — Flupyrimin

* New posters, booklets, etc, being produced with listed changes.
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New |IRAC Resources

* IRM Guidelines for lepidoptera

* IRM guidelines for sucking pests

* IRM guidelines for Fall Armyworm (Spodoptera frugiperda)
* Update pest posters, info sheets and pest pages.

* Guidelines for mode of action and labelling and label IRM language.
* Basic IRM training module
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IRM Guidelines

IRAC

Insecticide Resistance Action Committee

Management Guidelines for

IRAC Lepidopteran Working Group

© Copyright 2019 Insecticide Resistance Action Committee (IRAC)
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3. ROTATION OF INSECTICIDE MOA GROUPS PREVENTS RAPID SELECTION OF RESISTANT POPULATIONS.

For short cycle crops (<50 days), consider the duration of the crop cycle as a
‘window. Alternate to different modes of action within the next crop cycle at the same

For Short Cvcle Crops, a ‘Treatment Window’ is the same as a Crop Cvcle
Growth stage
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4. Plan and utilize Integrated Pest management (IPM) practices to protect crops from
pest damage and reduce the risk of msectldde resistance.

1P practices

resistance selection

IRAC
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6. Using mixtures.

* Refer to the | l of-mib

- Like si [sryap. *  Broaden pest spectrum,
substances, use pattern, and pest complex targeted. * IRM is not the primary focus

. bonat

Mixtures Rotation Strategy:
Application Window 1 Application Window 2

Pest generation 1 Pest generation 2

Guidance for using mixtures
~ Do not rely on Mixtures for

x resistance management

— Do not use the same Mo
across windows

o | P - ncren
with other MoA

Mede of Actian C* Note: Mixtures become less
« effectve f reistance has
developed to one of the
4 Exposure 1o same Target Pest ————» Mo#s.

Misture = Co-formulated prosiuct or Tank mixture of
two ar more insecticide active substances
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Additional guidance
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Insecticide Resistance Action Committee

Insecticide Resistance Management Guidelines
for Sucking Pests

IRAC Sucking Pest Working Group

© Copyright 2020 Insecticide Resistance Action Committee (IRAC)
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IRAC IRM Guidelines for Sucking Pests

Introduction

[ 3 the time g (June 2020).
The aim of this guideline is to summarize strategies that growers can use 1o slow the development of resistance and
provide more effective and sustainabie pest control

meant to be flexible e

Insecticide

Resistance to msedlnﬂe; 1s a hertable change In th sensiity of o pest population agoinst  ceroin nsecticde mode of
action (M)’ that leads

- e ’ .

Fi 1 Inscts which ae s sensitve g

Mo than sensite insects (green) Tess sensitive fresitant) very aificut 1o
‘conrolusing th same MoA-

Status of resistance to sucking pest insecticides

There are many published instances of species where resistance to insecticides has developed and others which have the
For the latest i
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IRAC IRM Guidelines for Sucking Pests

5) a3 , rotate: different MoA.

@) Multiple applications (generally less than 3) of the same MoA insecticide are acceptable within a window: Make sure
that the resicual fits it

o
) Avod rotating products in different sub-groups of the same MoA except if there are o registered and effective

alternative:
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5. Transplanted seed

3l hasing seedlings from a about 50 that they can avoid
, upon transfer to the fiekd.
of I

b} in addition, growers should be
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before the

products become widely used. 7.
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hatps.//irac-online org/methods/ -
eporting
way o detect early shfts in pest sensithty.
MoA groups

« of | your area.
. 3 &
15. Never use 8 product of questionable origin or composition.
+" products from unknown o non-approved sources may not have composition, in v may

be affected and 1AM becomes impassibie.

for users and
es

1) Sparks, T, and Nauen, R. [2015) IRAC : Mode of action classification and Insecticide resistance management, Pesticide
Biochemistry and Physiology 121: 122 - 128
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Fall Armyworm IRM Guidelines

MANAGE FALLARMYWORM IN 3 STEPS

1. Incorporate 2. Identify pest and decide
agronomic actions when to treat

Fall - FAW -
Tol poserks fordeatonstovpcens ek, el e acaaste i Yo best o e pomdodgs It MAC
used or interpreted. Advic

IRM - Insecticide Resistance Management
<Courteay Ken Geay Photogragh Colction (256, Specil Collectons and Archives Research

Center, Oregon State University Libr

sought olowed IRAC document protected by © cw 2021 For further information
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VisR the IRAC website: wnw irac-on

STEP 2. IDENTIFY PEST AND DECIDE WHEN TO TREAT

I o4

3% generation
Life Cycle 2+ generation  —
= —
SR, 1+ generation
trapezoid shape
Monitor eggs, larvae and whorl damage.
Ph: traps can b 1]
adults.

RN . 2% 1?*“5\:‘ \

Vegetative stage infestations can limit
yield and insecticide treatments are
justified. Diligent management in this

Large FAW larvae can cut seedlings
similar to cutworms

STEP 1. INCORPORATE AGRONOMIC ACTIONS

Plan crop and reduces future FAW populations
pest

program before
the season starts

@ Removes host for FAW egg laying and feeding
© Weeds compete for nutrients and impact corn growth

Apply fertilizer to Post-harvest:
recommendation

Excessive fertilizer will not protect
yield and/or compensate for FAW

Remove cover crop Plant early with
and volunteers

peerrr— T
o seading corn gz window for crop growth
prior to FAW infestation

and minimizes time

damage

Sanitation practices
control FAW and reduce
future FAW populations

in susceptible "stem

cutting” stage i E @

Plant here Avoid planting

« Identify MoA Number from product label or IRAC
MoA smart phone App or other sources

« Products with same number have the same MoA

The Examples of MoA Numbers on Product Labels

pltern products between O T -

«» Window ngt ~30 days

« Residual activity of MoA “Window” should not exceed 30 days Tiohens - : M
Lo I

Do not MoA in

+“Windows” MoA rotation applies to solo and mixture products ‘

«Always

Insecticide Rotation Program

Strongly Recommended +/+/ Il
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New pest information

I R AG IRM for sustainable whitefly control with

special reference to Bemisia tabaci

Insecticide Resistance Action Committee wew.irac-online.org

Introduction and background Bemisia toboci adults on cotton Resistance mechanisms in brief

Momeptera: eyrodiae) gobaly comprses approx.

Resistance
Management of
Euschistus heros
eotropical brown

stink bug) to

Insecticides
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I R M t ra i N i N g M Od U I e = Insecticids mods o action

= Inthis presentation we have talked about insecticide modes of action

> Most insecticides registered for use to contral insects. wark through an
identified biochemical pathway or interact with a specific target site in
insects. This is called the mode of action (MoA).
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> Allins s which work in the same way are grouped together in the
mterna(mnal‘, recognized IRAC mode of action classification scheme.

How does an insect become resistant 7

Each group is represented by a number code and in many countries this B i

number is displayed on product labels ta help users to differentiate many eestode bels

B . . B == between products with the same and different modes of action

«  Resistance occurs through mutations in the genetic make-up of
the insect.

There are over 30 different mode of action groups registered,

but not all groups are available in every country

+  DNA which is made up of a chain of paired nuclentides is often
described as the genetic 'instruction book’ for constructing living
organisms.

« There are also sub-groups which are denated by a letter after
the number, but these will be covered in another module

*  However, the replication of DNA is not a perfect process and IRAG

errors can oceur. These errors are called mutations

«  As the DNA provides the instructions for the development and . . .
function of the insect. a mutation can result in a change in insect [T— = Cross-resistance & multiple-resistance
physiology or biochemistry.

The mode of action classification is designed to he!
= repeated use of similar insecticide products and

) ) ) ) BT + s based onthe mast common observation, which st
+  Sometimes a mutation may have no impact on the insect, occurina geneor (= E group. but nat between mode of action groups.
sometimes the mutation can be lethal. However, on occasion the organism over tme. S fforent forms: there canbe: =
mutation may result in the insect becoming less susceptible to an achange ina single . = - Cross-resistance
insecticide and this provides it with a competitive advantage when e =
o ; N the DNA sequence or evena
the same insecticide is applied again. ‘multigication o some =.

Insecticide Resistance Action Committee sections of the ONA sequence.
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Insecticide Resistance Training

How does insecticide resistance become a problem 7
Rasic Module: Crop Protection

+  The surviving resistant insects continue to live and breed and passing on their mutation to their offspring.

+  Eventually the population may increase to a point where contral will be once again necessary.
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This madule is designed to introduce the basic cancepts behind the development and management of insecticide resistance in agricultural and horticultural crops. The
presenaton s targetd t those tht may b bing expsed o the concept of nsecteid resistarce for the fist time or simply wishing o efresh thee nouldge. More

&

detailed inf the factars which infl [ and its management will be provided in future modules produced by IRAC International.
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BB ER ® * :g :: * * * ::: Aresistance management strategy f :ramgrt pest can be easy to design and implement, but the reality is that there is
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