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* Insecticides
 Herbicides

* Rodenticides

 Fungicides
« Acaricides
* Nematicides

* Molluscicides
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toxic toxic toxicity
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IRACGC

Insecticide Resistance Action Committee.

Insecticide Resistance Action Committee
www.irac-online.org

FRAC = -
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ACTION COMMITTEE LOOKUP

Fungicide Resistance Herbicide Resistance
Action Committee Action Committee
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Neurons in the brain communicate via electrical impulses and neurotransmitters.
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A New Bioinsecticide

For control aphids, spider mites, thrips, and whiteflies
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Chordotonal organ disruptors
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Inhibitors of chitin biosynthesis affecting CHS1 (sl 5 jak a il el

" i IRAC Classification
",m 5 ,.J.; - wl .Hu .
: Group: 15

ALY e aall G0l A 0 ¢ o .
£y Lo s J‘;’ﬁ‘faﬁxﬁ . Benzoylureas
ot * | Diflubenzuron, Chlorfluazuron,Teim‘n_,Flucvdoxuf°ﬂ.
Flufenoxuron, Lufenuron, Bistrifluron, Novaluron,

MNoviﬂumuron,Mumum

E—
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Inhibitors of chitin biosynthesis, type 1
Vi g ol (sl 5 guad) (A3 Cilata
Ol g gl @133 WSS e IRAC Classification
(845 480 S 5 2 JIA s gl o Group: 16
Sgall g g3yl (A S

pléagd) AL Lgda &l yhall G wS 2 o e
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Moulting disruptors, Dipteran .oy 2 Jla clasa
Sl g guall B3N Ja ks o glzﬁs'lals;ification
JEFSE S d'h*" 5;"" = Cyromazine
Sigall 5 FSaY) B JEd .
Aol Al Lgda <l pdiad) Cre S d3e e S0 .
Chitin in mites o«s_SY) & st
Mite growth inhibitors affecting CHS1 |rAcC Classification

Oaiasl) 3 yaly ag 35) Ciladia Group: 10
Gigmaee 459 3 10A: Clofentezine, Diflovidazin,
. . | S Bl 55 oS Hexathiazox,
oS ade agaad) IS5 gasd) (8 bS] O 955 aas . Diflovidazin

43,00 ana 5323 & o) FOlaY) £ US55 9aS) (3 540 . 10B: Etoxazole -+ Etoxazole

Analogues and mimics of Juvenile Hormone
Juvenile hormone mimics L)) o) ga a CilaSlaa g culgaliia

Group: 7
7A: Juvenile hormone (analogues)
= Hydroprene, Kinoprene,

oD (L2 AuSlas § ladd) O ge sk AnlaS

ookaill aiad g Jlaxid . Methoprene

ol ESLSY JiB B_Bal) Lgd Cauia s 13) L _ils S1a5y - 7B: Fenoxycarb (mimic)
A0alS B o5 - Fenoxycarb

7C: Pyriproyfen (mimic)
Cred daaa Jlaa 2 Ay pdald) o) - Pyriproyfen
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Ecdysone (s:1S) 3yl () ga
Ecdysone receptor agonists () &y (ga 0 GOl Cilgaia

G S lplina 4udld (o g ylaS) Cypa st (ST Group: 18
&yl Diacylhydrazines

ael) JLaZS) fud | 1Sn FadY) A 5 pudiad) pdsi e * Chromafenozide, Halofenozide,
B3l padll k. it o Methoxyfenozide, Tebufenozide

Lipids (g4l
Inhibitors of acetyl CoA carboxylase Muuss € CoA Jibiswl cillaiia
Group: 23
JabseaS 33 S COA ibissl o 331 Jagdli o Tetronic and Tetramic acid
: cpsan pdke oy Ay derivatives:
Slall 5 gaad) Glasll Jg¥) ghadld) ausd ) o

i 2 , o * Spirodiclofen, Spiromesifen,
S el Cigd 9 CAH o Ol & Spirotetramate
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Mitochondrial Electron Transport Inhibitors METI
Lias oS ghinal) (B e nsIY) Jai)) ciladia
Inhibitors of energy production (ATP)
A3Ual) oy oSS ilaia

£ Eross-Section of an Animal Cell T ; Electron Transport Chain
: : I, I, Il and IV complexes
Cell Membrane o Centrosome <
i % E Electron Transport Chamn
Lysosome % Cytoplasm . Intermembrane space
Nucleus : |- RoughER
Nucleolus
— Smooth ER
Nuclear
: Membrane |
Vacudle Ribosomes
Mitochondrion e i i Mitochondrial matrix Inner mitochondrial membrane

A-u\yad\ igsl) A Mitochondria b iss sisall

NAD- Nicotinamide adenine dinucleotide
FAD - flavin adenine dinucleotide
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Inhibitors of mitochondrial ATP synthase

Ly oS gisall (B 48Ul Cilaa g (3alaS ciladia
ATP (Gala5 J siesal) o 33 Jadlis -

Group: 12
12A: Diafenthiuron 12C: Propargite:

* Diafenthiuron « Propargite
12B: Organotin: 12D: Tetradifon

* Azocyclotin, Cyhexatin, e« Tetradifon

Fenbutatin oxide

Sgig e Juland g BaS gal) 3 wdl) z) 9a3) ade

Uncouplers of oxidative phosphorylation IRAC Classification
via disruption of the proton gradient Group: 13
B S gall 3 dudll ) 9a3) ade Pyrroles:
G999 pall Julaes JNA e * Chlorfenapyr
Dinitrophenols
Protonophores <Usisll olala Jlaad 9 abg - o
ATP (5153 533 b ¢siad JiS o A sicall Sulfluramid _
[ Ciaa s (A0 ase - = Sulfluramid

Dinitro-ortho-cresol (DNOC) is an organic compound [ CH3C6H2(NO2)20H ]. It is only
slightly soluble in water. DNOC and some related derivatives have

been used as herbicides.
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Mitochondrial complex | electron transport inhibitors
| ) dheall B (A A8 Jall) clada  JRAC Classification
Group: 21
\ b dinall A9 AT Jal) b5 - 21A: METI acaricides and Insecticides:
* Fenazaquin, Fenaproximate,
Pyridaben, Pyrimidifen,
Tebufenpyrad, Tolfenpyrad
21B: Rotenone:* Rotenone (Derris)

. -

, preventing the utilization 82w aid
A1) A3Ual| (e LA

Mitochondrial complex Il electron transport inhibitors
Y ady dheal) A A ) Jadl) Clagia
Y b, dinall g Sty Jal ki - IRAC Classification

, preventing the utilization Wi adai - Group: 25
ARl A8l cpe LAY 25A: Beta-ketonitrile derivatives
* Cyenopyrafen, Cyflumetofen
25B: Carboxanilides
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Mitochondrial complex lll electron transport inhibitors
Y oad, alaall B 59 asIV) JA Ciladtia

Y ab abmal) & S nstY) Jail lads - IRAC Classification

s ass - Group: 20
, preventing the utilization &2l8iw) aias - 20A: szramethylnon
Aall AhUal) Cre LAY = Hydramethylnon

20B: Acequinocyl

= Acequinocyl
20C: Fluacrypyrim

* Fluacrypyrim
20D: Bifenazate

e Bifenazate

Mitochondrial complex IV electron transport inhibitors
€ aB) daall (B g RSy JAdl) Cllasia

€ a8 dinal) duig ASIY) JAlN Ja S - IRAC Classification
LAY preventing the utilization 3aliiu) adiad - Group: 24

JAlaa A3Ua) ya 24A: Phosphides:

 Aluminium phosphide, Calcium

phosphide, Zinc phosphide
24B: Cyanides
* Calcium cyanide, Potassium
i cyanide, Sodium Cyanide
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« Equilibrium Position = EP
« Economic thr old (ET):
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* The pest denS|ty at whicn management actlon should be
taken to prevent an increasing pest population from
reaching the economic injury level.”

« ET = The action threshold
« Economic injury level (EIL):

* The smallest number of insects (amount of injury) that will
cause yield losses equal to the insect management costs.

The suitable time for pest control

B

economic losses

-
-~

-
-
-
-
-
-

benefit > cost

~

= of pests

P

Pest Population

\

1
e EIL
AT

cost > benefit

I I

time
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UN unkown MoA (mode of action)
UNB unkown Bacterial agent MoA
UNE unkown extract

UNF unkown fungal agent

UNM unkown mechanical diruptors
UNYV unkown viral agent

UNP unkown peptide MoA
Repellant

Antifeeding
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Common Insecticide groups
Organo- Organo-
chlorines phosphates

Carbamates Pyrethroids

. Microbial
Botanicals Pathogens
Fumigants
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Derivatives
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» Small molecules which vaporize at relatively low
temperatures

» Mitochondrial complex electron transport
inhibitors-Energy metabolism

» contain a halogen
(chlorine, bromine, fluorine )

» Phosphine (Aluminium phosphide, Calcium
phosphide, Phosphine, Zinc phosphide)
» Methyl bromide
> Aluminum phosphate
» Co, +phophine
Pests of Cereals storage — injuries animals
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