
Internal

12C Propargite 12D Tetradifon
12B
Organotin miticides

Diafe nthiur on 

Azocyclot in

Cyhe xatin 

Fenbu tatin 
oxide  Prop arg it e Tetra difon 

12A 
Diafenthiuron

Bensu lt ap Thiocyclam 

Thiosulta p-

sod iu m
Car tap

hyd roch lo ride

Chlor fena pyr 

DNOC  

14 Nereistoxin
     analogues

Amitr az 

Hydr ame thylno n 

20A Hydramethylnon 20B Acequinocyl

Acequ in ocyl 

20C Fluacrypyrim

F lu acry pyrim

Fenaza quin 

Fenpyr oxim ate 

Pyrim id ifen 

Pyrida ben 

Tebuf enpyr ad 

Tolfenp yrad  

Rote none  

21A METI acaricides and 
insecticides

21B 
Rotenone

Ind oxaca rb 

Me taflu mizone  

22A
Oxadiazines

22B
Semicarbazones

23 Tetronic & Tetramic acid derivatives

24A
Phosphides

Aluminiu m

ph osphide

24B Cyanides

Cyan id e

salts  

Calcium

ph osphide

Z in c

ph osphide

Phosp hine

AlP

19
Amitraz

Chlor antr anilipr ole  R=Cl

Cyan tran ilip role  R=CN

S
OO

I

O

NH

NH

O

CF
3

CF
3

F

F lu bend iamide  

Group 11:  Microbial disrupt ors 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 acet yl-CoA carboxylase Group 24:  Mitochondrial 

complex IV electron transport 
inhibitors 

Cyen opyr afen

25A beta-Ketonitrile 
derivatives

Sulflur amid  

Cyflum eto fen

11A Bacillus thuringiensis

Bacillus sph aericu s

Includes transgenic crops expressing Bacillus thuringiensis 
toxins (however, specific guidance for resistance management 
of transgenic crops is not based on rotation of modes of action)

11B Bacillus sphaericus

Rotation between certa in speci fic B.t. microbial products 
may provide resistance management benefits for some 
pests. Consult product-specific recommendations.

Poster Edi tion 11.5, February 2026. Visit www.irac-online.org 

Ca3P2

PH3

Zn3P2

CN-

Pyflubu mide

25B Carboxani lides 

13
Pyrroles,
Dini trophenols,
Sulfluramid

Bifena zate 

20D Bifenazate

F lo nicam id

29 Flonicamid
28 Diamides

10A
Clofentezine, 

Diflovidazin,Hexythiazox

10B
Etoxazole

Clofe ntezine

Etoxa zole

Group 10:  Mite growth inhibitors

 af fecting CHS1 

Pyme troz in e

Pyrifluq uinazo n

Diflovida zin 

9B Pyridine
azometh ine
derivatives

Group 9: Chordotonal

organ TRP V channel modulators

Group 25:  Mitochondrial complex 

II e lectron transport inhibitors 

Group 28:  Ryanodine 

receptor modulators 

Group 29:  Chordot onal 

organ nicotinamidase 
inhibitors 

Hexyt hiazox 

8A Alkyl 
halides

8B
Chloropicrin

8C
FluoridesChlor opicr in

Me thyl 

br omide  

Tarta r e met ic  Bora x 

8D Borates
8E
Tartar emetic

Cryo lit e

Na2B4O7·10H2O

8F Methyl isothiocyanate
generators 

Dazo met 

Sulfur yl

 fluo ride Me tam 

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

inhibitors

Afidop yrop en

9D Pyropenes

15 Benzoylureas

F lu feno xuro n 

Lu fenur on 

Teflube nzur on 

Diflube nzur on 

Group 15:  Inhibitors of chitin 

biosynthesis aff ect ing CHS1

Cyclanilipr ole 

Group 30:  GABA-gated chlor ide 

channel a lloster ic modulators

Brof lanilide

Group 31: Baculoviruses

Cydia po mone lla

GV

Thaum ato tibia

 leuco tre ta GV
Anticar sia 

ge mma talis

MNPV

Helicove rpa   

ar miger a NPV

Group 32:  Nicotinic

Acet ylcholine 
receptor

(nAChR) allosteric
modulators site II

3A 
Pyrethroids   
Pyrethrins

Delta meth rin
lam bda-

cyha lothr in

Bifent hrin

alph a-

cype rm ethr in

Esfen valera te

Tefluth rinEtofe npr ox

Perm eth rin

DDT

Me thox ychlor

3B DDT,
 Methoxychlor

4A
Neonicotinoids 

Aceta mipr id  

Cloth ia nidin 

Dinot efur an 

Im idaclop rid 

Niten pyra m 

T hiaclopr id 

Thiame thox am 

4B Nicotine 

Nicotine  

5  Spinosyns 

Spinet ora m

6 Avermectins & Milbemycins 

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

Group 4: Nicotinic acetylcholine receptor 

(nAChR) competitive modulat ors 

Group 6: Glutamate-gated chlor ide channel (GluCl) 
allosteric modulators major component R2 = Ethyl

minor component R2 = Methy l 

4C Sulfoximines

Sulfoxa flor 

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

Spinosa d 

F lu pyra difur one

4D Butenolides

major component R = Ethy l
minor component R = M ethyl  

Milbe mec tin

Le pimect in

Abam ectin R1 =

Ema mect in  

be nzoat e R1 =

major component R = H
minor component R = CH

3

major component R = H, 5,6 single
minor component R = CH3, 5,6 double

1B
 Organophosphates

1A
Carbamates

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

31 Granuloviruses
& Nucleopolyhedroviruses

30 Isoxazolines
& Meta-diamides

2B Phenylpyrazoles (Fipro les)

2A Cyclodiene Organochlorines

Chlor dane Endo sulfan

F ip ron il

Ethipr ole

Group 2: GABA-gated chlor ide 

channel antagonists

7A Juvenile 
hormone 
analogues

7B 
Fenoxycarb 

7C 
PyriproxyfenKinopr ene  R1 =  pr opar gyl,  R2 =  H

Hydr opr ene   R1 =  et hyl, R2 = H

Me thop ren e  R1 =  isop ropy l,  R2 – OCH3

Fenoxy carb Pyripr oxyfe n 

Group 7: Juvenile  hormone 

receptor modulators

Insecticide Resistance Action Committee

Mode of Action Classification

(Only representative 

act ives of  group are 
shown)

Chr oma feno zide 

Halof enozid e 

Tebuf enozid e 
18 Diacylhydrazines

Group 18:  Ecdysone receptor 

agonists

Bupr ofezin 

Cyro mazin e 

16 Buprofezin

17 Cyromazine

Group 17: Moulting disruptors, 
Dipteran 

Group 16:  Inhibitors of chitin 

biosynthesis, type 1 

Me thox yfeno zide 
Nova lu ron 

Tetra niliprole 

Nerve &  

Muscl e 

Growth &  

Devel opm ent

Respi rat ion

Mi dgut

Unknown or

Non-specif ic 

Key to Targeted 

Physiology

F lu pyrim in 

4F Pyridyl idenes
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Use of Groups:
• Alternations, sequences or rotations of compounds between 

MoA groups reduce selection for target site resistance. 
• Applications are arranged into MoA spray windows defined 

by crop growth stage and pest biology. Several sprays of a 
compound may be possible within each spray window, but 
successive generations of a pest should not be treated with 
compounds from the same MoA group. Local expert advice 
on spray windows and timings should always be followed. 

• Groups in the classification whose members do not act at a 
common target site are exempt from the proscription against 
rotation within the group (Group 8, 13 and all UN groups: UN, 
UNB, UNE, UNF, UNM, UNP & UNV).

Use of Sub-Groups:
• Sub-groups represent distinct structural classes which are 

believed to have the same mode of action.
• Sub-groups provide differentiation between compounds that may 

bind at the same target site but are structurally different enough 
that risk of metabolic cross-resistance is lower than for close 
chemical analogs.

• Cross-resistance potential between sub-groups is higher than 
between groups, so rotation between sub-groups should be 
considered only when there are no alternatives, and only if cross-
resistance does not exist, following consultation with local expert 
advice. These exceptions are not sustainable, and alternative 
options should be sought.

Poster Notes:
• Sub-group 3B: DDT is no longer used in agriculture and therefore this is only appl icable for the contro l of 

insect vectors of human disease, such as mosquitoes, because of a lack of alternatives.
• Sub-group10A: Hexythiazox is grouped with Clofentezine because they exhibi t cross-resistance even 

though they are structurally distinct. Diflovidazin has been added to this group because it is a close 
analogue of Clofentezine and is expected to have the same mode of action.

• Group 20: Whi le there is strong evidence that Bifenazate acts on the Qo site of Mitochondrial Complex III 
and some Bifenazate resistance mutations confer cross-resistance to Acequinocyl, the sites of action of 
Fluacrypyrim and Hydramethylnon have not been determined.

• Groups 26 & 27 are unassigned
• In some cases, only representative actives are shown.
• Because of documented cross-resistance between Dicofo l, Bromopropylate and Abamectin, these active 

ingredients should not be rotated after each other in  an IRM program 

Me thom ylCar bofu ran

Car bosulf an

Chlor pyrif os

Aceph ate Phor ate

32 GS-omega/kappa
          HXTX-Hv1a peptide

Disclaimer: While  CropLife  International and IRAC m ake every  ef fort to present accurate and reliable inform ati on, they  do not 
guarantee the accuracy, completeness,  ef ficacy, t imeli ness, or correct sequenci ng  of such inform ati on. Incl usion  of acti ve ingredients  

on the IRAC Code Lists is based on scientif ic  evaluati on of thei r m odes  of acti on ; it does not provi de any kind of test im oni al for the use 

of a product  or a judgm ent  on ef ficacy. CropLife International and IRAC are not responsible  for, and expressly disclaim all liabi lit y for, 

damages of any kind aris ing out of use, reference to, or reliance on inform ati on provi ded. List ing of chemical c lasses  or m odes  of 

acti on  m ust not be interpreted as approval for use of a compound in a given country. P ri or to im plementati on,  each user m ust 

determ ine the current registrati on status in the country of use and strict ly adhere to the uses and inst ruct ions approved in that  country. 

GS-om ega/ kapp a

 HXTX-Hv1a

pe ptide

UNM Non-specific

mechanical and
 physical disruptors

UNE Botanical essence

including synthetic, 
extracts and

unrefined oils

Burk holder ia spp ,

Wolba chia p ip ientis (Zap )

UN: Unknown or uncertain 

mode of action

UNB Bacter ial 

agents (non-Bt)

UNF Fungal

agentsAkant hom yces mu scar iu s Ve6

Beau veria ba ssiana str ains

Me tar hizium br unne um str ain F52,

Paecilom yces fum oso rose us

 Apop ka str ain 9 7

Protei n

Suppressor

Chen opod ium amb rosioid es 

ne ar a mbr osioide s ext ract,

Clitor ia  ter nat ea ext ract,

Fatty acid m ono ester s with 

glyce rol o r pr opa nediol,

Neem  oil, Nonan oic acid,  

Saba dilla  ext ract

F lo met oquin 

34 Flometoquin

Group 34:  

Mitochondrial
 complex III

 electron transport 
inhibitors – Qi s ite

36 Dimpropyridaz 

Group 36:  

Chordotonal organ 
modulators – 

undefined target 
site 

Dimp ropy ridaz 

Group 35:  RNA interference 

mediated target  
suppressors

35 Ribonucleic 
Acids (RNA)

Group 37:  Vesicular 

acetylcholine 
transporter (VAChT) 

inhibitor

37 Oxazosulfyl 

4E Mesoionics Triflum ezop yrim 

Dicloro mezo tiaz

 

Fenm ezodit ia z

Bacillus th urin giensis an d the  

insec ticidal pr ote in s pr oduce d

B.t. aizawa i, B.t. isra elensis, 

B.t. kur staki, B.t. ten ebr io nis

Spiro diclofen 

Spiro mesife n Spiro tetr ama t 

Spiro pidion 

Spidoxa mat

Dicofo l 

Benzo ximat e 

Chino met hionat  

Pyrida ly l 

O

O O

N
Cl

Cl

CF3Cl

Cl
S 

    CaSX

(L ime sulfu r)
Sulfur s 

Ma ncoze b

Azadir achtin 

Brom opr opyla te 

Benzp yrimo xan

Diato mace ous e art h

Min eral oil

Polydim ethylsiloxa ne ( PDMS) 

F lu xam etam ide

Iso cycloser am

Cypr oflan ilide

Acynon apyr 

33 Acynonapyr

Group 33:

 Calcium‐activated
 potassium

channel (KCa2)
 modulators

Ledprona

Vadescana
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