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1A 1 — Ache inhibitors

A - Carbamates

Insecticide Mode of Action Classification: Cmmfe

Diversity is a key to successful resistance management HTENNATIN

IERCTICIE RENSTANGE ACTION CONMITT I IRAC website: www.plantprotection.orglfirac

Introduction Usemodeof | | Effective IRM strategies: Alternations or sequences of MoA
IRAC promotes the use of a Mode of Action (MoA) ’_qm"" ) All effective insecticide (and acaricide) resistance management (IRM} strategies seek to
classification of insecticides as the basis for effective ;‘g‘; f{nﬂ z minimise the selection for resistance from any one type of insecticide or acaricide. In

and sustainable insecticide resistance management practice, alternations, sequences or rotations of compounds from different MoA groups
(IRM}. Insecticides are allocated to specific groups //h. provide sustainable and effective IRM. This ensures that selection from compounds in the
bhased on their target site. Reviewed and re-issued F same MoA group is minimised. Applications are often arranged into MoA spray windows or
annually, the IRAC MoA classification list provides blocks that are defined by the stage of crop development and the biology of the pest(s) of

farmers, growers, advisors, extension staff, consultants concern. Local expert advice should always be followed with regard to spray windows and
and crop protection professionals with a guide to the timings. Several sprays of a compound may be possible within each spray window but it is
selection of insecticides or acaricides in IRM programs. generally essential to ensure that successive generations of the pest are not treated with
Effective IRM of this type preserves the utility and compounds from the same MoA group.

diversity of available insecticides and acaricides.

Moulting & Metamorphosis Midgut Nervous System Non-specific MoA
Group 18 Ecdysone agonist/ disruptor Group 11 Microbial aisruptors Group 1 Acetylchoiinesterase (ACRE) infibitors Group 9 Compounds of non-
Tebufenozide of insect midgut memibranes Carbamates and Organophosphates specific mode of action
Group 7 Juvenile hormone mimics Toxins produced by the Group 2 GABA-gated citforide chatnel antagonists (selective feeding blockers)

bacterium Bacillus thurinrgiensis Cycledienes and Fiproles

Cryolite, Pymetrozine
{Bt): Bt sprays and Cry proteins Group 3 Sodium channe! modulators ; ;

Fenoxycarb, Methoprene, etc

expressed intransgenic Bt crop DDT. pyrethrins, pyrethroids
varieties (specific cross- Group 4 Acetyfcholfine receptor agomnists
resistance sub-groups) Heonicotinoids

Group 5 Acetyfchroiinte receptor modiiators
Spinosyns

Group 6 Chloride chammnel activators

Avermectin, Emamectin Benzoate and Milbemycin
Group 22 Voltage dependent soditm chanmel
blocker

Indoxacarb

Cuticle Synthesis | Metabolic Processes Metabolic
Groups 15, 16 and 17 Acting on a wide range of metabolic processes - 1 . processes
Inhibitors of chitin including: - Group 20 Site f efectron
biosyntfiesis Group 12 inhibitors of wd dative phrosphorylation, Non-spemﬁc MoA transport itfibitors
Benzoylureas (Lepidoptera disruptors of ATP GJ'M;_J 0 C on:-pom}qs ofn_on- Hydramethylon and Dicofol
anil others), Buprofezin Diafenthiuron & Organotin miticides specrﬁc_mc_ui_e of action (imite Group 21 Site | electron
{Homoptera) and Group 12 Uncoupler of oxidalive phosphorylation growift itthibitors) transport inhibitors
Cyromazine (Diptera) via disruption of H protort gradient — Clofentezine, Hexythiazox, Rotenone, METI acaricides

Chlorfenapyr Etoxazole ey

14



IRAC Mode of Action Classification v5.1, September 2005 '

Main Group and Chemical Sub-group Active Ingredients
Primary Site of Action orexemplifying
Active Ingredient
1 1A
Acetylchaline esterase Carbamates Aldicarb, Alanycarb, Bendiocarb, Benfuracarb, Butocarboxim,

inhibitors

Butoxycarboxim, Carbaryl, Carbofuran, Carbosulfan,
Ethiofencarb, Fenobucarb, Formetanate, Furathiocarb,
Isoprocarb, Methiocarb, Methomyl, Metolcarb, Oxanmyl,
Pirimicarb, Propoxur, Thiodicarb, Thiofanox, Trimethacarb,
XMC, Xylylcarb

Triazemate Triazemate
1B
Organophcsphates Acephate, Azamethiphos, Azinphes-athyl, Azinphos-methyl,
Cadusalos, Chlorethaxyfos, Chlorfenvinphos, Chlormephcs,
Chlopyrifos, Chlorpy rifos-mathyl, Coumaphos, Cyanophos,
Dematon-S-methyl, Diazinon, Dichlorvos’ DDV P, Dicrotophos,
Dimethoata, Dimethy vinphos, Disulfoton, EPN, Ethion,
Ethoprophos, Famphur, Fenamiphos, Fanitrathion, Fenthion,
Fosthiazate, Heptenophos, Isofenphes, Isopropyl O-
methoxyaminothio=phosphoryl) salicylate, Isoxathion,
Malathion, Mecarbam, Methamidophos, Methidathion,
Mevinphos, Monocrotophos, Naled, Omethoate, Oxydemeton-
methy|, Parathion, Parathion-methyl, Phenthoate, Phorata,
Phesalone, Phosmet, Phosphamidon, Phoxim, Pirimiphos-,
ethyl, Profenofos, Propetamphcs, Prothiofos, Pyraclofos,
Pyridaphenthion, Quinalphos, Sulfotep, Tebupirimfos,
Temephes, Terbufos, Tetrachlorvinphos, Thiometon,
Triazophos, Trichlorfon, Vamidothion
2 2A
GABA-gated chloride Cydodiena Chlordane, Endosulfan, gamma-HCH (Lindane)
channel antagonists organochlorines
2B
Phenylpyrazoles Ethiprale, Fipronil
(Fiproles)
3
Sodium channel DDT DDT
modulators
Methoxychlor Methoxychlor
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Axonic transmission
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el aeall 358 A s s Membrane electrical potential slisll o 5eSl) agall
sliaal) Jaly Ja1al o Sl agall 4 aaly sale 5 ((eLiall) ) gnall pdans Jalag 2 A O

J}lﬂ\}e}.p}gal\ Jie A il g J\A.uc.q.uum.lw\ WA 4 Cua o Laal) 4,0
Jis Channels «ls# 5l Gates bl g IS (e Aaa cady o gl g 0 gl sall
el B8 Guob e L pSaty I 5 o g guall il g3 ) s

Electrical conduction 248 Jua sill 43 Jla

P dalse f P G by g8 Dand) 3 LAY JEIE

First stage

- Prior to nerve stimulation

- Permeability of k efflux

- Impermeability of Na

- Negative potential (Inside)

- Resting phase

- Polarized membrane

- Insensitive membrane
Second stage (a)

- Initiation of stimulation

- Permeability of Na* (Influx)

- Impermeability of K*

- Positive potential

- Rising phase of action potential

- Depolarized membrane
Second stage (b)

- During stimulation

- Permeability of Na*

- Slow permeability of K

- Positive potential

- Falling phase

- Depolarized membrane

- Excited or sensitive membrane
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Third stage

- After stimulation
- Permeability of K*
- Impermeability of Na*
- Negative potential after positive potential
- Hyper polarized but more sensitive.
(el il B e Jaill) (5 slasll Joa sl -Y
)58 g Al slae il ) ae LBl die s dpasll ) slal) Gl k) diles S
oiae Slati 153 5) Ay 3halic
AL 4y e g e (5 sin ol gy 0l sa e Aatl) 8 Lo il (5 i
Dsaall JOA Ly e LIl amy Apseae A pili a5 dpnaall 3 LA
e B35 so O e (Sl § 180 e JEIS dpuaed) 5 LD ABU o) 5o ) i
C I paall L oS JEE Baaa A Tagt A0 2ay 4041

Neuro transmitter's classification dsasd) 5 LS ALY 3f gal) asuddl

1- Amino acids:
& Excitatory amino acids 4adiall 4y aleay!
( Glutamic , Spartic)
= |nhibitory amino acids 4kiall 4wy (alal)
(GABA , Glycin)
2- Not amino acids (Ach, Histamines, Octapamine,
Dopamine)

ST 8 Tan 5 _pphm CilaeSs 2 55 Ll Cun dgia lgasan
aall
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Registration of pesticides
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Strategic Approach to International Chemical Management
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Global Action Plan (GAP) 4 52 Jae ddad M J gea 515 )8 IS (5 sia
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Keep out reach of children_
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WHO Information to appear on the label Acute LDSO (rat) (mgikg bw)
Hazard
Class

Hazard Band Hazard Cral Dermal

statement colour symbaol _ _ _ _ _ _

Solid Ligquid Solid Liquid

la Very toxic
Extremely
hazardous < B < 20 < 10 < 40
i T |
Higly 20 - 10 - 40 -
hazardous 5 - 50 200 100 A00
1] Harrmful
SVCHCRS JEa iy 50 - 200~ | 100 - 400 -
R EArcions 500 [zoo0 1000 4000
L] Caution
Slighthy
hazardous = 500 = 2000 = 1000 =4000
Unlikely to
present a
hazard in
normal use = 2000 [ = 3000
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Chemical Name Alkyl sulphates (AS)

Chemical Stracture C.H, . 050.Na, where n=12-18 and M = genetally sodium. Example:

Synomyin shd SMILES T A A e R R R T R F
Usage Alkyl Sulphates (AS) are a widely used class of anionic surfactants. They are used in

household cleaning products. persenal care products, institutional cleaners and mdustrial
cleaning processes. as industrnial process aids in enmlsion pelymerisation and as additives
during plastics and paint production. Uses in household cleaning products include laundry
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