
Internal

12C P ropargite 12D T etradifon
12B

Organot in m iti cides

Diafent hiuron 
Azocyclotin

Cyhexat in 

Fenbuta tin 
oxide Propa rgite Tetrad if on 

12A 

Diafenthiuron

Bensultap Thiocyclam 

Thiosultap-

sodium
Cart ap

hydr ochloride

Chlorf enapyr 

DNOC 

14 Nereistoxin

     analogues

Amitra z 

Hydra methylno n 

20A Hydram ethylnon 20B Acequinocyl

Acequinocyl 

20C F luacrypyrim

F lu acrypyr im

Fenazaqu in 

Fenpyro xim ate 

Pyrimidifen 

Pyridabe n 

Tebufen pyrad 

Tolfenpyr ad 

Roten one 

21A M ETI  acarici des and 

insectic ides

21B 

Rotenone

Ind oxacarb 

Me taflumizon e 

22A

Oxadiazines

22B

Semicarbazones

23 Tet ronic &  Tet ramic acid derivat ives

24A

Phosphides

Aluminium

pho sphide

24B Cyanides

Cyanide

salts 

Calcium

pho sphide

Z in c

pho sphide

Phosphine

AlP

19

Amit raz

Chlora ntran ilipr ole  R=Cl

Cyantr aniliprole  R= CN

S
OO

I

O

NH

NH

O

CF
3

CF
3

F

F lu bendiam id e 

Group 11: Microbial disruptors of insect midgut membranes

Group 12: Inhibitors of mitochondrial ATP synthase

Group 13: Uncouplers of oxidative phos-
phorylation via disruption of proton gradient 

Group 14: Nicotinic acetylcholine receptor  (nAChR) 
channel blockers

Group 19: Octopamine
 receptor agonists 

Group 20: Mitochondrial complex III electron transport inhibitors – Qo site

Group 21: Mitochondrial complex I e lectron transport inhibitors Group 22: Voltage-dependent
 sodium channel blockers 

Group 23: Inhibitors of acetyl-CoA carboxylase Group 24: Mitochondrial 
complex IV electron transport 

inhibitors 

Cyenop yrafen

25A beta-Ketonit rile 

derivatives

Sulfluram id 

Cyflume tofen

11A Bacil lus thuri ngiensi s

Bacillu s spha ericus

Includes transgenic crops expressi ng Bacil lus thuri ngiensi s 

toxins (however, specif ic guidance for resistance m anagement  

of  t ransgenic crops is not  based on rotat ion of modes of  acti on)

11B  Bacil lus sphaericus

Rotat ion between certai n speci fic B.t. m icrobial  products 

m ay provide resi stance managem ent benefi ts for some 

pests. Consul t product-speci fic recomm endati ons.
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Ca3P2

PH3

Zn 3P2

CN-

Pyflubum id e

25B Carboxani lides 

13

Pyrroles,

Dinit rophenols,

Sulfluram id

Bifenazat e 

20D B ifenazate

F lo nicamid

29 Fl onicam id
28 Diam ides

10A

Clofentezine,  

Dif lovi dazin,Hexythiazox

10B

E toxazol e

Clofent ezine

Etoxazole

Group 10: Mite growth inhibitors
 affecting CHS1 

Pymetr ozine

Pyrifluquina zon

Diflovidazin 

9B Pyridine

azomethine

derivatives

Group 9: Chordotonal
organ TRPV channel modulators

Group 25: Mitochondrial complex 

II electron transport inhibitors 
Group 28: Ryanodine 
receptor modulators 

Group 29: Chordotonal 
organ nicotinamidase 

inhibitors 

Hexythiazo x 

8A A lkyl 

halides

8B

Chloropicrin

8C

Fl uori desChloro picrin

Me thyl 

br omide 

Tartar  eme tic Borax 

8D Borates
8E

Tartar em etic

Cryolite
Na2B4O7·10H2O

8F M ethyl isothi ocyanate

generators 

Dazom et 

Sulfuryl

 fluor ide
Me tam 

Group 8: Miscellaneous non-specific (multi-site) 
inhibitors

Afidopyr open

9D Pyropenes

15 Benzoyl ureas

F lu fenoxur on 

Luf enuro n 

Teflubenzu ron 

Diflubenzu ron 

Group 15: Inhibitors of chitin 
biosynthesis affecting CHS1

Cyclaniliprole 

Group 30: GABA-gated 
chlor ide channel a lloster ic 

modulators

Broflan ilide

F lu xameta mide

Group 31: 
Baculoviruses

Cydia pom onella GV

Thauma totibia

 leucot reta GV Anticarsia 

gem mata lis MNPV

Helicoverp a 

ar migera  NPV

Group 32: Nicotinic
Acetylcholine receptor

(nAChR) allosteric
modulators site  II

3A 

Pyrethroi ds   

Pyrethri ns

Deltam ethrin
lamb da-

cyhalot hrin

Bifenthr in

alpha-

cyper meth rin

Esfenvaler ate

Tefluthr inEtofen prox

Perm ethrin

DDT

Me thoxychlor

3B DDT,

 M ethoxychlor

4A

Neonicotinoi ds 

Acetam ip rid 

Clothianidin 

Dinotef uran 

Im id acloprid 

Nitenpyr am 

T hiacloprid 

Thiameth oxam 

4B Nicotine  

Nicotine 

5  Spinosyns 

Spinetor am

6 Averm ect ins &  M ilbemycins 

Group 3: Sodium channel modulators (Only representat ive actives of group 3A  are shown)

Group 4: Nicotinic acetylcholine receptor 
(nAChR) competitive modulators 

Group 6: Glutamate-gated chloride channel (GluCl) 
allosteric modulators m aj or  com p one nt  R 2 = E th yl

m i nor  com p one nt  R 2 = M et hyl  

4C Sulfoxim ines

Sulfoxaflor 

Group 5: Nicotinic 
acetylcholine receptor 
(nAChR) allosteric
 modulators site  I 

Spinosad 

F lu pyradifu rone

4D Butenolides

m aj or  com p one nt  R  = Et hyl

m i nor  com p one nt  R  = M et hyl  

Milbem ectin

Lep im ectin

Abame ctin R1 =

Emam ectin 

ben zoate R1 =

major c omponent R = H
minor c omponent R = CH3

m aj or  com p one nt  R  = H,  5, 6 sin gle

m i nor  com p one nt  R  = CH 3
,  

5, 6 do ubl e

1B

 Organophosphates

1A

Carbamates

Group 1: Acetylcholinesterase (AChE) inhibitors 
(Only representat ives act ives of the groups are shown)

31 Granuloviruses

& Nucleopolyhedroviruses

30 Isoxazolines

& M eta-diam ides

2B Phenylpyrazoles (Fiproles)

2A Cyclodi ene Organochlorines

Chlord ane Endosulfa n

F ip ronil

Ethipro le

Group 2: GABA-gated chloride 
channel antagonists

7A Juveni le 

hormone 

analogues
7B 

Fenoxycarb 

7C 

Pyriproxyfen
Kinopre ne  R1 =  prop argyl,  R2  = H

Hydro prene   R1 =  ethyl, R2 = H

Me thopr ene  R1 =  isoprop yl,  R2 – OCH3

Fenoxycar b Pyripro xyfen 

Group 7: Juvenile  hormone 
receptor modulators

Insecticide Resistance Action Committee

Mode of Action Classification

(Only representat ive 
actives of group are 

shown)

Chro mafen ozide 

Halofen ozide 

Tebufen ozide 
18 Diacyl hydrazines

Group 18: Ecdysone receptor 
agonists

Bupro fezin 

Cyrom azine 

16 Buprofezin

17 Cyrom azine

Gro up 17: M oul ting  d isrup tors, 

Dip teran 

Group 16: Inhibitors of chitin 
biosynthesis, type 1 

Me thoxyfen ozide 
Novalur on 

Tetran ilipr ole 

Nerve & 

Muscle 

Growth & 

Development

Respiration

Midgut

Unknown or

Non-specific 

Key to Targeted 
Physiology

F lu pyrimin 

4F Pyridylidenes
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Use of Gro ups:

• A lternat ions,  sequences or rotat ions of compounds between 

M oA groups reduce selection for target s ite  resistance. 

• Applications are arranged into M oA spray windows def ined 

by crop growth stage and pest biology. Several sprays of a 

compound m ay be possi ble within each spray window, but 

successi ve generati ons of a pest should not be t reated with 

compounds f rom the same M oA group. Local expert advice 

on spray windows and t imings should always be followed. 

• Groups in the classif ication  whose m embers do not act at a 

comm on target s ite  are exempt f rom the proscript ion against 

rotat ion within the group (Group 8, 13 and all UN groups: UN, 

UNB, UNE, UNF, UNM, UNP & UNV).

Use of Sub-Gro ups:

• Sub-groups represent disti nct structural c lasses which are 

believed to have the same m ode of action.

• Sub-groups provide dif ferent iation  between compounds that m ay 

bind at the same target s ite  but are structurally dif ferent enough 

that risk of m etabolic  cross-resistance is lower than for c lose 

chemical analogs.

• Cross-resistance potential between sub-groups is higher than 

between groups, so rotat ion between sub-groups should be 

consi dered  only when there are no alternatives, and only if cross-

resistance does not exist, following consul tat ion with local expert 

advice. These except ions are not sustainable, and alternative 

opt ions should be sought.

Poster Notes:
• Sub-group 3B: DDT is no longer used in agriculture and therefore this is only applicable for the control of 

insect vectors of hum an disease, such as m osquitoes, because of a lack of alternatives.

• Sub-group10A: Hexythiazox is grouped with Clofentezine because they exhibit cross-resistance even 

though they are structurally  disti nct. Dif lovi dazin  has been added to this group because it is a c lose 
analogue of Clofentezine and is expected to have the same m ode of action .

• Group 20: While  there is strong evidence that B ifenazate  acts on the Qo site of M itochondrial Compl ex I II 

and some B ifenazate  resistance m utat ions confer cross-resistance to Acequinocyl, t he sites of action  of 

Fl uacrypyrim  and Hydram ethylnon have not been determ ined.
• Groups 26 & 27 are unassi gned

• In some cases, only representati ve actives are shown.

• Because of  docum ented cross-resistance between Dicofol,  B rom opropyl ate and Abam ect in,  these act ive 

ingredients should not  be rotated af ter each other i n an IRM program 

Me thomylCarb ofura n

Carb osulfan

Chlorp yrifos

Acephat e Phora te

32 GS-om ega/kappa

          HXT X-Hv1a pept ide

Isocyclose ram

Disclaimer: While CropLife Internat ional and IRAC make every effort to present accurate and reliable informat ion, they do not 

guarantee the accuracy, completeness, eff icacy, t imeliness, or correct  sequencing of such informat ion. Inclusion of active ingredients 

on the IRAC Code Lists is based on sci ent ifi c eval uat ion of their modes of action; it does not provide any kind of test imonial for the use 
of a product or a judgment on eff icacy. CropLife Internat ional and IRAC are not responsi bl e for, and expressly discl ai m all liabili ty for, 

damages of any kind arisi ng out of use, reference to,  or reliance on informat ion provided. Listing of chem ical c lasses or modes of 

action must not be interpreted as approval for use of a compound in a given count ry. P rior to im pl em entation, each user must 
determine the current regi st rat ion status in the count ry  of use and strictly  adhere to the uses and instruct ions approved in that count ry. 

GS-om ega/kap pa

 HXTX-Hv1a
pep tide

UNM Non-specific
mechanical and

 physical disruptors

UNE Botanical essence
including synthetic, 

extracts and
unrefined oils

Burkho ld eria spp,

Wolbachia pipientis (Zap)

UN: Unknown or uncertain 
mode of action

UNB Bacterial 
agents (non-Bt)

UNF Fungal
agentsAkantho myces mu scarius Ve6

Beauver ia bassian a str ains
Me tarhizium br unneum str ain F5 2,

Paecilomyces fum osoro seus

 Apopka strain 9 7

Protein

Suppressor

Cheno podium ambr osioides 

nea r am brosioides extr act,
Fatty acid monoe sters with 

glycer ol or p ropan ediol,

Neem  oil, Nonano ic acid, 

Sabadilla extr act

F lo metoq uin 

34 Fl ometoquin

Group 34: 
Mitochondrial
 complex III

 electron transport 

inhibitors – Qi site

Acynonap yr 

33 Acynonapyr 36 Dim propyridaz 

Group 36: 

Chordotonal organ 
modulators – 

undefined target 

site 

Dimpr opyridaz 

Group 35: RNA 
interference 

mediated 

target 

suppressors

35 Ledprona

Ledprona

Group 37: 
Vesicular 

acetylcholine 
transporter 

(VAChT) inhibitor

37 Oxazosulfy l 

Group 33:
 Calcium‐activated

 potassium
channel (KCa2)

 modulators

4E M esoioni cs Triflumezo pyrim 

Diclorom ezotiaz

 

Fenmezo ditiaz

Bacillu s thur in giensis and  the 

insecticidal p roteins produ ced

B.t. aitzawai, B.t. israe le nsis, 

B.t. kur staki, B.t. ten ebrionis

Spirodiclofe n 

Spirom esifen Spirote tram at 

Spiropidion  

Spidoxam at

Dicofol 

Benzoxima te 

Chinom ethionat  

Pyridalyl 

O

O O

N
Cl

Cl

CF3Cl

Cl S 

    CaSX

(L im e sulfur)
Sulfurs 

Ma ncozeb

Azadirach tin 

Brom oprop yla te 

Benzpyr im oxan

Diatom aceous e arth

Mine ral oil
Polydimeth ylsiloxan e (PDMS) 
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