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IRAG/ Team Meetings & Calls =2044 V2012

Insecticide Resistance Action Committee

m February 2011 - Tuta absoluta brochure
- Drafts for posters on Spodoptera exigua and
Lobesia botrana
- DBM workshop Thailand
- Status IRM Educational Program Philippines
(IRAC SEA / Philippines) — Info

m March 2011/ - Posters on Spodoptera exigua and
Spring Meeting Lobesia botrana
- Tuta video in co-operation with Methods WG
- Preparation of EPPO Workshop on Tuta

m May 2011 - Merger with Codling Moth WG
- Tuta brochure
- Tuta video in co-operation with Methods WG
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IRAG

Insecticide Resistance Action Committee

m October 2011

m February 2012

Team Meetings & Calls —2048N2 012

Posters on Spodoptera exigua and
Lobesia botrana

Decision: no Tuta-Video

Preparation EPPO Workshop / IRAC
Presentation, Tuta C&E Material, Diamides
Kick-off Meeting Country Group

Summary on EPPO Symposium for E-
connection

Preparation of Spring Meeting (Goals &
Objectives)
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IRA& Agreed Goals

Insecticide Resistance Action Committee

Lepidoptera WG
Goals Objectives Timeline

Provide information on Identification of global resistance problems associated with lepidopteran pests

Lepidoptera resistance issues Monitor resistance status On-going

globally Analyse findings

Compile relevant recommendations

Development of educational Finish BAW Poster Q32011 ongoing

material on IRM Finish Tuta absoluta brochure Q22011
Preparation of film “The Resistance potential of Tuta absoluta” (Methods film as basis) ?

http://www.youtube. comywatch?v=LihcoJPjHFU Q32011

Preparation of general Lobesia botrana poster Q32011

Preparation of general Helicoverpa zea poster Q4 2011 :

Preparation of general Spodoptera frugiperda poster Q" 201 1 [ongoing

Principles of IRM in Lepidoptera control Q4 2011

Represent IRAC on relevant Attend the Joint Intemational Symposium on management of Tura absoluta (tomato leafminer), Q4 2011

intemnational meetings dealing Agadir, MA, 2011-11-16/18 (Co-operate with Diamide WG / Methods WG / IRAC Spain)

with lepidopteran pests (in co- m

operation with other WG /

country groups)

Support of other IRAC WGs ® Co-operate with IRAC-Spain in regard to Tuta absoluta topics

and CGs * Collaboration with Diamide WG on DBM project

e Support IRAC Philippines and IRAC SEA on IRM Educational Program Philippines

Investigate a possible merger Implement merger with the Codling Moth WG Q1 2011
with the Codling Moth WG
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IRAG/ Main Activities 2011
| Focus on Tuta absoluta

Insecticide Resistance Action Committee

16-18 Nov. 2011
Organized by EPPO/IOBC/FAO/NEPPO
— Agadir /Morocco

m 200 participants from more than 30
European and Mediterranean Countries
as well as from the Middle East.
Researchers, regulatory authorities,
experts from extension services
and crop protection industry

m Presentation (S.Lamprecht):
,General Introduction on the Insecticide
Resistant Action Committee®.

m  Booth was available for IRAC distribution
and communication of IRAC sponsored
information — General information on
IRAC, MoA brochure, Tuta absoluta
brochure, Tuta poster, Tuta methods
video
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I RAG Collaboration with

Insecticide Resistance Action Committee

m Kick-Off Meeting of a
Diamide Country Group,

at the Tuta-Workshop in Agadir

m Support Methods Group
establishing Tuta absoluta Youl D)

M eth Od Tuta absoluta - IRAC Susceptibility Test Method No. 022
Nebeus v

m Support Methods Group
in compiling a Tuta absoluta
methods video
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lR AG C & E Resourc

Tuta absoluta

Insecticide Resistance Action Committee

Tuta absoluta - The Tomato Leafminer or Tomato Borer

Recommendations for Sustainable and
Effective Resistance Management

Insecticide Resistance Management
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IRAC

Insecticide Resistance Action Committee

Goals 2012 -

IRAC

Insecticide Resistance Action Committee

Strategies for Sustainable Control of
Beet Armyworm, Spodoptera exigua

www.irac-online.org

.

Introduction and Biological Background

Beet armyworm Spodoptera exigua (Hiibner) (Lepidoptera: Noctuidae)
is a highly dispersive, polyphagous species that can be a serous pest
of vegetable, feld and flower crops. Susceptble crops include
asparagus, cabbags. pepper. tomato, lettuce, celery, strawbery.
eggplant, sugar beet, alfalfa, cotton.

Life cycle:

Beet amywom is native to southeast Asia but s now found in Africa.
southem Europe. Japan, Australia and north America.

nbdtsad;apwsemedamsmandcmawmnﬁersuccssﬁﬂyn
W3 regions or n gr of its
dispersal abities, beetanmmvﬂrawlaﬂynvadetem
areas and cause damage during the growng season.

The larvae are greganous and may feed n large swamms, causing
devastating crop losses. Larvae feed on both foliage and frut. As they
mature, the larvas become solftary. Damage includes consumption of
fuit and leaf tissue and contamination of the crop. One generation can
be produced in as little as 21-24 days.

I\

S. exigua damage to cabbage and tomato
Resistance Mechanisms

Sevedhodmrxanm‘mmaywmnewmeevmof
n beet These mechansms may act

o 5 actvity of
a0 thyt

2. Target site insensitivity.
3. Seq ation by p or
an increase in the mmune response.

efficient cellular repair o

7

Benefits of Maintaining Insect Susceptibility:

« For growers:
- More choice of control options.
- Consistent pest control allows higher and more predictable crop
yelds.
- Stable crop protection costs,
- No need to increase the number of applications or amount of
confrol product used.
« To the environment:
- Lower risks 10 the ecosystem because less pest control product
s applied to crops.
« To the industry:
- Increased product longevity with better retum on nvestments.
- Correct use of insecticides is a critical product stewardship goal.

7

Integrated Resistance Management

Resi occurs be of d exposure of multiple pest generations to
xnsewde\s)wm&samrmdedaetm heqaedresstmn'anagenmt
stmegestakea&mmgeoral ’“pest options to

on insect p jons. A combination of all availabie

tools for S. exgﬂmamﬁsmdbeusedtommmmmtof
insecticide resistance:

= Chemical control
- Always follow the drections for use on the label of each product.
- Consult product Iabel or IRAC's website (g mae-onlos om) to determine
the mode of action of each product.

TRAC Mo Clage . (111l

SHHERGZ o wkwn-

Dmmaa\successwegenemamsmhprodudsdmemnndedwm

- Use an approxomately 30 day window to conduct sprays of insecticides of the

same mode of action

- Only reuse 3 mode of action if 30 days have passed since the previous

treatment windows.

-Do&apprypmdudsoﬂhesmmodedm' over more than 50% of the

crop .

-Toavmdheatngswsequenplamngsofshmcydeuups(éﬂdaﬁ)mh

products of the same mode of action, consider using the duration of the crop
\cydeasmemmwndm

[ ,

Y

Thes powier b S ackisatoned purposes ony. Dutabe uie scostele e Dust of our kostedge bt IRAC s & merrber corpaiies cunrat scoept mpoositilly
Foor o this Information is 8o of HOrDted Advics $50Ud siwers be Sought Thom local s of siesoss and el and selely recoremardatons folowed

Dot by IRAC Lagsdopters WU, Savcry 2012, Poster Ve 1.0+ For furthad informaon vist the RAC wabsile. sw rac-ooine org
Photograsim coutasy | DuPurt Crap Protecsorn,
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IRAC

Insecticide Resistance Action Committee

Goals 2012 -
Lobesia botra

Lobesia botrana (Denis et Schiffernuller) (Lepidoptera: Tortricidae).
slso known as the European grapevine moth (EGVM) is traditionally s
msjor vineyard pest throughout Europe, the Middle East, North and West
Africa, and Eastern Russia. Native of South Eusope it was more recently
introduced into Japan, reported in Chile (2008), found in the United States
{Napa Valley) in Odober 2009 snd |s reguiaEd as a qustannne pest in a
nun'ber ef cther Coi e

Glape (Vifis vinifers) is the prefemed
host, but L bg@a has slso been
reported in a range of other orops or
wild hosts (e.g. rosemary,
persimmon,  kiwi, pomegranate,
carngtion, Aslfs—alfs, dlive). L
botrens is "8 ma;ov cause of
econormic damage to grape for its
direct dsmsage to the bermies and for
providing entry sites to fungsl
infections.

Although crop failures have been oocxsronally reported, thers are currently
no confirmed cases of Lobesi: inthe i

This poster is intended to provide comrect IRM guidsnce for the available
control tools, in omder to prevent the onset of msistance possibly linked to
the exdusive and repested use of the same inseciddal MoAs snd to

Distribution Map, sourcs 7

\oonuibue to local IPMIRM programs/strategies. )

In spring, the 1st generation L bofrana larvee web snd feed on the flower
clusters whilst the subsequent generations bore and feed on bemies.
Larval feeding can lead in desiccation of significant bunch portions and,
under wet seasons, actively favours the estsblishment of fungal infedions
(e.g. Botrytis and other secondary fung). Losses up to 40% in the harvest
can occur as 8 result of direct damsgste the fruit snd subssquent
contaminationwith fungi

Bunch molds can affect the wine quslity in many ways: lower sugar /
aloohol, higher oxidative enzymes (lachase?), higher volstile addity, higher
mycotoxin content

uopean condifions, the moths
appear fiom the beginning of Apsil until the
end of May, when normally the vine has 2 to
4 leaves; Adult moths are approximsiely €-
8 mm Icag tan-cream in color with marbled,
wnngs @gs are visible o the nsked eye,
The embriotic cyde
nocmallyzlsss 7-11days (75 DAA 7). Lanae
are yellaw-green 1o light brown depending
on nourid¢hment and range 1 to 12 mm long
through ‘,he fiveinstars,

Key Managom Strategy
Integration of Control Measures

The besis for effective and 5uaamab‘e

manag of the Eurcp

Mcth is the integration of mltulal behanotsl

biologicsl and chemicsl control tactics

Cultural

«  Varietalsusceptibility

«  Fertilizing practice 3

«  Vine training system and canopy management

= Quslity spray equipment

«  Harvesting dste

Biological and behavioural

+  Preservation of predstors and parasitoids

- Pheromonetraps for Lobesis detection

- Matingdisruptiontechnique

+ Btinsecticides

Chemical
Adopt insectiddes compatible toithe Lobesis natural enemies
Avoid ing two sub: Lol sua to the same MoA
Applications on risk thresholds, Hased on local advisory tock

Prefer ovicidaltimingte prevent farval penetrations )

ontrol of Lobesis bofrans may require multiple insectidde spplications in

ne sesson. Folisr sprays are mostly tsrgeted to the control of the 2=
genecabon in wine grspes and to the 2™ and 2% in table grapes. Normally 1
b 2 spplications are needed in wine grapes and up to 8 in |ste-maturing tsble
drapes.

(1RM}

wustainable IRM management pfogsrns are based onthe integration of as.
many pest 1t tooks as Use insecticides only when
fesded, based on established thresholds and shternsting effective
insecticides belonging to different MoAgroups. The adogtion of sll applicable
sontrol measures (including mating disruption) together with MoAgroup
alternationremasins best IRM strategy, asit the selection pr
forresistance

Node of Action {MoA) Window Approach
TFhe basicrulefor adequsterotation of insecticides by MoAis to avoid

same MoA group, by using a scheme of * MoA trestment windows" in which
2very single L. bofranagenerstion is regarded as a "window” wherean
secticide MoA could be spplied onceor twice.

ibde of MoA avaliabls for Lobasia booana control

uoa Proman, Uode of aiten Cowmeal
Grocg: Cma
L

w

By

Lompocncn of crdrcen o coservn mote of sctim

: For @ comzranensue st of mmmmmvmmmrumm

3 INGiow 1023200 SChems”, use a3 many afiacive
umwmummemecm J

This poster is%or ecusatons Dupases ony. Delalls are acarate oTe bast of AUy kKnowledge Dut IRAC and
i i memoer compenies canot STEDT reSPONSDRTY 1o oW S IorMEton 1 Lsed or Ierpreted. ASwice
i SPOUID SHErS D SOUDRETOM JOCS! XA OF ENISOrs 800 MesiT and satey recommeTatins biowed

Designed & produoed by e IRAC Lapidopiers Wrking Group.

2012, Poster Version 1.0 For further information visi the IRAC wedstle: wauw 1120
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IRAC

Insecticide Resistance Action Committee

Goals 2012 -
Moth Poster

IRAC

Insecticide Resistance Action Committee

-

The IRAC Codling Moth Working Group:

Aims & Scope

www.irac-online.org

Introduction to IRAC

RAC formed In 1934 to provide 3 coordinated Industry response %o the

caelopment of resistance I Insect and mie pests. The IRAC Mission 5 0
+Faciitate communication 3nd education on secticise 3nd acaricide resistance
+Promote M2 oaelopment of nsect Resistance Management (IRM) sirategies
ncrop protection  and Vector comtrol 10 maltaln emicacy a‘usuapon
sustalnadle agricuRure and IMproved puUdiic nealn

IRAC Intemational today operates In three major sectors (Crop Protection
Puplic Heamn, Plamt Bitechmology) X comprises 13 ternational Working
Groups 3nd 7 Country/Reglonal Grozpe (Indla, S.E. Asia, Brazil, S. Afica, US,
Spain, Australia). IRAC sees IRM 35 21 megral pant of PM

IRAC Codling Moth Working Group

Trne Codiing Mot Working Group was established In 2000 % deal withincreasea
occurfence of C. Matn resistance In the 90%s. Since then the scenark has
significantly changed. IRAC has reactivated the Codiing Maoth Working Group 10
tckie Me lssues and  opporunRies fr Improved IRM (msect Resistance
Managemant) 35 3 resul of e new S0ENETI0

nsect resistance ¥ 3 herkable change In the
sensRivty of 3 pest population !at s refieciad In
e repeated fallure of 3 product © chieve the
expacted level of control when used according to
™2 1302] recommendation %or !t pest species

msect Resktance &£ a0 example of “ewidtion In
3ction”, showing how selective forces can produce
changes In e gene freguency Of 3 population
First cocumented case of C. Moth resistance was
n 1923 In the US, % arcenRe Since ®en the
shuation h3s ewlved i relation to the comrol
%o0is aaiiadie

A%

Scope of the Codling Moth Working Group

+Gatner ana share updted %eddack on Codiing Mon
resistance (Inoustry, expert panel, TuR growers)
«Faclinze neworking Detwesn e oSty 3 M2
Solentific! aovisory  commnRy

+Support research work almed W standarolze DISES3Y
meods & Wmprove  teir reiladiiny

« Fogier adoption  of CONNMSNTY 355375 On target
nsect stage

+Ensure 3 jonger efiecthe i r M2 3alianle 000K
+Provice RMguidance and comtridute 10 Jocal IRM
strategies. Choing Me new Chemical classes recently
Itroduced (resistance avoldance)

Codling Moth Resistance WMechanisms & IRM

Mechanisms

Reslstance 10 2 §p2CINc Msecticioe canb2 o2 B

diflerent resistance mechanisms

< Mtad0lic resistance (MOdMed enzymatic. SV
MFO, GST, EST)

' Target-she resistance (KDR. MACE)

4 3

Scenario Changes & Trends

paed 2010

3
Hen
N
M

Use of seeniochamicals 4 sthg D upion)
M eroomt

v Reduced panstration and bahavioural changes. [Z====] [TFrRess== |

Bobgi! comvol

Wnen tie mechanism(s) of resistance is not chiracterized and In orger %0 prevert me onset of
resistance pnenomena (resistance avolkdance) eliigent use of MoA aRemation (le. bxtween
consecutive Codling Mom generations) and of semio-chemical. dioechnical and cuRtural toois

remains Dest IRM practice. since such practice will always minimize selection pressure

Metabolicoross-resistance and its diversity::s major threst

= The most relaat type of resistance in Codiing

- Can conoem ihsecticioss 307T0ss Gferent MoA, D Oifierentisl Tesponse Deween DrOGUCE WANR
™2 same MoA 30 e obsensg

+There can be dherse pamems of metabolic resistaos (diflerential enzymatic 3CIMRY)

+Th2 anershy of e metanolic esiEtEance Hund 1 £oding Mom can b2 significant 30r0ss e
difierent geograpnical areas

+Diflzrert metadolic profiies {enzymatic 3cIMRYy)

Disgnosing metabolicresistance

+The analjsls of he enzymatic acHAy (MFO. GST; EST) b a Codiing
Mo populEten 153 Ky element Tof resltance esaliEtion

+There i 3 oiferential enzymatic 3CIVRy Detween fe-giages wh
T2 532 popuiEton

0 resistat S3NE MR emaEk 3O may !

QuITRRaNe terms, Dt 3is0 QuamEtMel

« 5y Reelf knowihg e enzymatic profie of 3 ghen populstion does
not aliow %o predict e f2d resistance nor M2 efeCteness of
rzecticie X

+ Cross-resisiance 0025 MO 3MEE concem all MR Msactoices wim
me same MoA Aziomos-resistact C Mom may Oe susceptibe %
Crlomyrios a0 viosversa

Routinevs validatory assays

-2 lst oecate. large scale moAMoring for field Teslstance mostly refied on fopical appiicatin
cispausig Codilng Mo 1anee

+Recent aumorkatve shudies hae oonfirmed Telr \alioly %or IGRS. Dut guestioned  thelr reliadiity for
e prediction of field resistance Wil some meurolozic nsecticioes

+By Bsell. sigaiicantly higner response |n 3 routine MOMOMng conducted 0N Mon-arget Insect stage.
0025 Nt aliow o0 predict field resistance, uniess

= Validatory tests should Iclude muRiple insectic)

Bicassayingthetarget-stage

- Reslslance moTROring Shouid D2 prefersatially Gone On M2 target instar

« For lanickial products. Ingestion DIoass3ys on necnate 1an@e (Fior F2 of te ®ral popuiation)
mormally provide 3 more reliaie Idication of M2 fiekd SRustion han wpical application

Bioassay and Monitoring for Resistance

[Regusicry pressre

[Fooo~crain ressure

=] Emuestye--

[Resimance knowedge and &

= %ur IMroduced 11 1997-2000, two In 2007-10

= 3coording % IRAC MoA classification (version 6.1)

N terms of coemical cOMMrOl MEssures. e CuOT GRS N e ourrent revision
of EUDirecthe 91/414 may concem 60-30% of e aaliadie hsectioises,
W 3 great Impact on sustEinzole control

== Wicepand on M2 Implementation of Me oMer m Assumption 15 it
zustzinzol Msectickse uze will cOntinue %0 De possidle and Implemented. N TS
respect, Incressed use of non-chemical %00is wmpta, akey foke

Major factors sffecting the currentscenariovs year 2000

¥ MCIRYERT LR T BAMACNSMICalY *Tor iatiy Dl upiion

~Reduction of chemical Wolax U2 10 Teguistory & oocnain pressare

\ o oroied miestigation ol ff feekianE celection 3 comimEnny s )

10
Degessig
Nase
Maaze
Mioe
o
=en
Cegesg

s nTemsy

Insecticides & MoA for Codling Mot

MOOE OF ACTION [ CHEMICAL CLASS

Cartamans

Pywents

Desayasas

Mecercoemoes

Ovasasms

Somaepas | Spscsns Spmacran

£y smma recoptor sgoncats Oacybydracmes | Setufiande Mathceytwasde

Aevenie Nomime My

Coionse charmwt actostens

Qw’a’- sotaptor oo

»The %000 15 Not emply. Ten cifieremt modes of action are currently aaliadie %or
control of Codling Mom, two of which are nowel emcacy el may \ary,
of hem are releant %0 ensure M2 MOA dhersly needed fr nadke  conkrol

+The aclizoie 00MXX should De 100ally quaiified Wil ™e no. of auorized

MoAproducts, Te year of consistent Itroduction Sor C. Mo control and e
\TeEIE emeacy ievel prowiced

y]

www.irac-online.org
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l RAG Goals 2012 (not

Insecticide Resistance Action Committee

Goals Objectives Timeline
Provide information |dentify IRM needs for Plutella xylostella, Spodoptera Draft Q2 2012 /
on Lepidoptera pest frugiperda, and Spodoptera exigua: Finish Q4 2012
resistance issues e Monitor resistance status

globally e Analyse findings

e Compile relevant recommendations
e Share information with relevant Working Groups and
Country Groups.

Develop educational * Prepare “Principles of IRM in Lepidoptera control” Outline Q2 2012/
materials on materials (eg. Poster, Booklet, Slides) Finish Q4 2012
Lepidoptera pest IRM
« Finish Spodoptera exigua and Lobesia botrana Q1 2012
posters

* Prepare Spodoptera frugiperda and Helicoverpa zea  Draft Q3 2012 /
posters Finish Q4 2012
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IRAG

Goals 2012 (not

Insecticide Resistance Action Committee

Goals

Develop a plan for increased
outreach activities of the
Lepidopteran WG

Support other IRAC WGs and
CGs

Objectives Timeline
|dentify specific international and national and Q2 2012
meetings related to lepidoptera pest management (??)

where the Lep WG and IRAC should be represented.

Represent IRAC on relevant international meetings
dealing with lepidopteran pests (in co-operation with On-going
other WGs/CGSs)

Work to ensure consistency of IRM messages across  On-going
Working Groups and Country Groups

Increase exchange of information and joint review of On-going
documents with Diamides WG and other Working
Groups and Country Groups
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