IRAC

IRACIER#R S R REFRAERETE

6608 H AL AEhiy B s

J IRAC # AR EZEE S A AR
R

paisty

[

<FIGEMESHR>

*I70v7 E3ERD1H#KERLET,

*M7O0voRkn—57—>ar LRBEROUREZEBLARBAOO—T— 3 VBERLET.

(RERABRICHTZ70v/0-T—2a B—BMICEMDREELEKRT 78, BEL28(13FKTJ IRACTIIRBAEREER LT 70vo/X0—7—ax )
LHBEEHTVET.)

CropL.ife Y

INTERNATIONAL



|RAG IRACE RIS EHR &

IRAC international

e MoA-Classification version 10.1 MD“YBH (1SSUED, DECEMBER 2021)

JIRAC. BEIER
s UTOEHZERLEL=,
- IRACTEFAHME N RBIAR v. 10.1 BASERR
« FABRFEAKENS R (RR4—) BREER
- fiZEx TBRICEITOIEXARRFIDO/ERARKE]
RRE—, BHRIZCDWTIZEIR - BofhZ ZE

CropL.ife Y



FEN—T e —REATML

4
; AFETEFLAY CREFEOACRRIFESHE Y 2L —%—

IRACEAEm S BRR W&

B 77— 7 & RAENERAS
4F

YD) FeR

ZNEY I v

33
Ay LEEEHY D LFrZN(KCa2)EVa L —%—

F/TENL

Fi/FTEIL

S

T raAYFYTEFEERESENAZA -Qiv 4 +

A= T

7O FF

CropL.ife Y

INTERNA TIONAL




IRAC

TR RAOERBRRSIRREOFIR

REESTFRAZERFOAIDS FEEERE

A 4

- Rt dmEmoiRt

EBINTERD)HITRE

IRACEEERE D RTFEM
REZISEMESND

IRACEEEBRICKVYAEER

l

~— | IRACE I F — LI KA 5TE5F M | ™ >

|

BERN—HLGWGEEFERER

l

TUSAUHFEETHIELAIRE

WEICIGCTHEDES

ERBEF—LICKYERBESBERROER

CroplL.ife Y



IRAC

RRFADOEARBIBORMFICREGIET LR

ERDHLHHFHEICHNBEEZR T TARIN =N EH = FRAEETFT —LICIRELTE
B9,

« HSERERDRMELEFLL,
« RORDENZIETUVRELTRHETAIENTES,

{E RTEHE (RIBE A D LB ERAEADFHIEZED) DFEBAIZIELL O DEILTDT—3%FE A
FEHIENTEDN . ERAMBORGEZEMTEIENGIETUOANBELEND,

s FEERFTFRIRNEELELTCEENICHETELIEETOH. ZMTOMRDEEE
VEBRORTRIEMECLANDIREZEEM (THEEFH-EIRFHIARICKSESMIT
vinvitro B EFBRBEHEDIEDBEEFE MR, Itz -0 T EMTLOER

CropL.ife Y



o [RACDOIR—LAR—U(ZII B 1ERAHE Dreferencel b XD D%

IRAC

Insecticide Resistance Action Committee

INTERNATIONAL  REGIONAL

OMNLINE  THE PDF

PESTS

THETEAM

REFERENCES

CROPS MODE OF ACTION

Search...

improved public health

LATEST RESOURCES LOGIN A

Resistance management for sustainable

TESTMETHODS  TRAINING CENTRE

SUBMIT AN ACTIVE

Group

Mode of Action

Examples Multi-site/
Unknown

Hyperlinked Refe

Acetylcholinesterase (AChE) inhibitors

GABA gated chloride channel blockers

Nicotinic acetylcholine receptor (nAChR)
competitive modulators

Nicotinic acetylcholine receptor (nAChR)
allosteric modulators — Site |

Glutamate-gated chloride channel (GluCl)
allosteric modulators
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“a heritable change in the sensitivity of a pest population that is reflected in the

repeated failure of a product to achieve the expected level of control when used

according to the label recommendation for that pest species’
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&% Insect with resistance mutation
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Insect with resistance mutation

* Susceptible insect
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i

% : %
W L] L L *
] SRt & T
A S0 O 5 o o o O o8
o o S O N N N g E'3
LS & & £ 8 8 L B &
oW 5 o W g
LS fE S R E T P
M M M
L bt LS RS RS LR S
St L EEE T o ¥
¥ B L& T 3
* N o L3
A *
E oM o b o g

O W o o 9 o o o W W
S 9 O M o0 O O OF oF o o o o W o
EE RS L E R T R
3 3 00 o O o o O o o O 3
A M L o 3 A oK o o W oF o o 2 0
O O off o o0 B 3 0o W o o M g

LT o o O O O o o 0 O 38 O % 38

N o o O O 3O N o 3 M o
9 3 O 0 o 3 O O o oK 0 M M

o S off o 9 O 3 0 o W o 2 3 N W
S S o0E o N T O o W o N
3 S0 N o O O 0 o W 3¢ o %
A A 0 o O 3 O O o o 9 o 3§ 9F

S 9 M off off 9K 3 o o0 3 3 0 off o M 5y
o 0 o o O 06 O O O 9 ok o 38 O of
S L E RS SR 3 T

3 I I o o N o O o O o o 9 W
o 3 O O O 0 9K M o o o o o o 0 4
S 9 3 A O A 3 O o o O 3 o 06 W
30 30 0 o o 30 O I N o W W W
W O O o O O O o o O o W ok W %
000 O 0N 30 9 N 3 0 o O o 0K MW W
O O 3 P O N W W
O o M O o o O O o 0 W W
LES S L RS EEE TS T
e W M I I 0o 3 o 3 W
8 O 9 o o O O 3 9 3 M o o o o 3¢
o W O 2 N O o o O o o o O
oM o O M N o M MM MM
ME E N o A WE o o ol O 3 3 OF O
BE M 3 O off o O o o ok O o 35 3 M M
e 9 o I M 3 3 off o og W 0 W 8

CropLife Y

Insecticide spray is
2% efficient
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%2% Insect with resistance mutation
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Insecticide spray is 90% efficient
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“MoA Window”: Separate Season
into 30 Day Windows

40 50

- , a0
Crop e

80 100 110 120 130 140 150 160 170 180

84-86

1:“ Gen 2m Gen; 19¢ Gﬁn 2"?"-‘Gen

Use single or Sequential application(s) depending on residual

activity of treatment but covering only one window of approximate
30 days.

fm:ﬁ £+ MoA3
4 MoA 2 *Mo;@aJ
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MOA Rotatipn Con¢ept: Exjamples?of good and p{mr IRM rotaticjn practices:

No AltemahonfRotauon

ngh selectlun pressure. :
‘No recovery of sensitive population. :

Rntatlon Wiﬂiln a Generauun

.Consecutivé generations exposed lo same MoAs
-Selection pressure.over all gensrations. Riskof. - . .. ..
-resistance development for both MoA .

‘Consecutive generauons are not expnsed to same
‘MoA. Break in selection pressure belween
generaﬁons allows recovery of susceptlble

:Rotaﬁnn Wil.hin and Between Generations -

ldeal situation for lower selection pressure. May not
be.practical due to limited number of effective. . . ... . ..
products with different modes of actioh. :
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IRACIZESAMD 2022 KRICEWTREHRIDFERAZ EREELI-V VRO LZEETE (RAR)
the annual meeting of The Entomological Society of America (Vancouver,13-16th Nov.)

“Putting science behind the art of designing insecticide mixtures for pest and resistance
management.”
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MoA-Classification version 10.1
Insecticide Resistance Management Guidelines for Lepidopteran Pests v.2.4
Insecticide Resistance Training Basic Module-v1
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lRAG Model studyl[ZDULYTdSlater Russell DAL

After working with IRM modelling over the past years, | can state that there is no simple answer to the
question which is the best IRM approach to manage resistance. The success of an IRM approach depends
on too many biological and environmental variables to be easily summarized, but most importantly it
also critically depends on socio-economics.

We (Syngenta) do have modeling data that shows window applications can be better than straight
rotations, but this is going to depend on the crop/pest/agronomy.

There are also ‘socio-economic considerations, when recommending block/window applications...
1. Fixed windows based on calendar dates are easy to remember.

2. Not many crops/pest/regions have enough insecticide MoAs to effectively use a basic rotation
strategy.

3. In some agronomic systems, growers will buy products for more than one application and a basic
rotation can be wasteful.
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