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e ALL THINGS ARE POISONS

e The dose makes the poison- Aspirin

e Differences in animals can be because of
target site, individual sensitivity

* |nsecticides are among most toxic products
- biologically active at low dosages



How to Kill

« Stop breathing ( oxygen)
e Shut down digestive system
e Shut down nervous system

* Prevent the conversion of food to energy
( metabolic disruption)

e Hormonal disruption
e |_oss of water



How Insecticides Kill

o Stomach poison- must be eaten

o Contact poison- includes residuals
adsorbed from contact

 Fumigants or “vapor action”- gasses- most
are very toxic



How I1nsecticides work

o Systemic -taking up by plant and
translocated by vascular system ( roots and
foliar) best for sucking insects- not mites

e Translaminar- move into plant - a local
systemic- “soak Into cells” has mite activity



General characteristics

e Most insecticides are nerve poisons

* Most insecticides kill by contact including
residual contact

e Most insecticides are lipo-philic(fat loving)

Insects adsorb when they walk on a
treated surface



Insect cuticle

 Epicuticle on surface
IS a waxy- fatty
covering

« Abrading cuticle will
cause Insect to
desiccate
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Mode of action- How they Kill

 Nervous system poisons-

WHICH ONES ARE NERVE POISONS?



Families of Insecticides

* Pyrethrin and synthetic pyrethroids-
 Carbamates

e Organophosphates



Families of insecticides

e Avermectins

* Neoniconyls

 Fipronils
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Channel closed wio
neurotransmitier

neurclransmitier
attached to receptor

Nerve impulse sent




Nerve functions

o Axons like an insulated copper electrical
wire-

* Neurotransmitter moves signal from nerve
to another nerve or muscle (

» Receptor on muscle or nerve captures the
neurotransmitter ( )
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e ACETYLCHOLINESTERASE =

enzyme that breaks down one type of
neurotransmitter (ACH)- If not degraded
will continue to stimulate the nerve or
muscle

Cholinesterase test- measures level of enzyme
In blood
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Enzyme test for OP exposure

e Cholinesterase test- measures level of
enzyme activity in your blood-

* Only works for organo-phosphates



Types of Neuro -transmitters

Acetylcholine( esp muscle)

Dopamine

GABBA ( g-aminobutyrate)

Serotonin, epinephrine, norpinephrine

50 different peptides- ( hunger, sex drive)
CAN DIFFER IN INSECTS VS PEOPLE
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New nerve poisons-

Fiproles--synthetic-Gabba blocker

Avermectins-anti-biotic from fungus
chloride channels

Nicotinoid-synthetic-like nicotine

Spinosyns- soil fungus -antibiotic(rum still )
nicotinic acetylcholine receptors



Symptoms of nerve poisoning

Twitching,cramps ,headache
Dizziness,blurred vision,nausea
Constricted pupils(OP’s and CARB)
Chest discomfort
Unconsciousness,breathing problems
Coma and death



Bacillus thuringienses
B.T.
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How B.T. Kills




How B.T. Kills
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Different strains of B.T.

o Strain Kills caterpillars
o Strain Kkills some beetles
o Strain Kkills mosquitoes and other flies



Metamorphosis

Boxelder Bug Life Stages



Juvenile Hormone

ecdysone JH | Development
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Molting
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Novel mode of actions

 Insect hormone mimics-
methoprene.pyriproxyfen,hydroprene

Flea control

e Benzoylphenyl urea -(Program, Sentricon)-
chitin production

Termite , roach and ant baits, gypsy moth
sprays
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Olls as Insecticides

e Suffocation- Dormant, summer oils

 Natural plant oils can have many modes of
action

Canola, catnip , tea tree, Mint ,Clove oll

 Food additives used as insecticides but
ECO - Exempt

not always sure how work and can be toxic to
people



Insecticidal soaps

 Potassium salts of fatty acids- long chained
SUFFOCATION?

Disrupts the permeability of cell membranes



How keep straight?

Insecticide Mode of Action

Classification

Insecticide Resistance Action
Committee(IRAC)- has divided chemicals
Into 28 - groups



Insecticide Mode of Action Classification:

Diversity is a key to successful resistance management

Cr

INSECTICIDE RESISTANCE ACTION COMMITTEE IRAC website: www Dlﬂntpr{:tﬂctinn ﬂrﬂﬁfﬂﬂ

Introduction use Mode of || Effective IRM strategies: Alternations or sequenc
IRAC promoltes the use of a Mode of Actlon (Mol Action All effective Insecticide (and acaricide) resistance management (IRM] strate
classification of insecticldes as the basis for effective :ﬁﬂﬁﬂ milnimize the salection for resistance from any one type of insecticide or ac

practice, alternations, segquences or rotations of compounds from different

provide sustainable and effective IRM. This ensures that selection from cor
same MoA group s minimised. Applications are often arranged into Mo, s
blocks that are defined by the stage of crop development and the biology of

and sustainable insecticide reslstance management
(IRM). Insecticides are allocated o specific groups
based on their target site. Reviewed and re-issued
anmually, the IRAC Mod classiflcation list provides

N

farmers, growers, advisors, extension stalf, censultants
and crop protectien professionals with a gulde to the
selection of insecticldes or acaricldes in IRM programs.
Effective IRM of this type preserves the utility and
diversity of avallable Insecticides and acaricides.

comcern. Local expert advice should always be followed with regard o apr
timings. Several sprays of a compound may be pessible within each spray
gemerally essential to ensure that suceessive genarations of the pest are ne
compounds from the same Mod group.

Moulting & Metamorphosis
Group 18 Ecdysone agonist / disruptor
Tebufenozide

Group ¥ Juvenile hormone mimics
Femoxycarb, Methoprene, etc

Midgut

Girowp 11 Microbial disruptors
of insect midgut memibrames
Toxins produced by the
bacterium Bacillus thuringlensis
{Bt): Bt sprays and Cry proteins
expressed in ransgenic Bl crop
varlieties (specific cross-
resistance sub-groups)
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Metabolic Processes

Acting on awide range of metabolic processes
including:

Growp 12 inhibitors of axidative phasphaorplation,
disruptars of ATP

Diafenthiuren & Organstin miticides

Group 12 Uncoupler of oxidative phospharylation
via disruption of H proton gradient -

Chlorfenapyr

Cuticle Synthesis
Groups 15, 16 and 17
inhibitars of chitin
biasynthesis

Benzoyiureas [Lepldoptera
and others), Buprofezin
(Homoptera) and
Cyromazine {Diptera)

Nervous System Non-spet
Group 1 Acefylcholinesierase (AChE) Inhibifors Growp § Com
Carbamates and Organophosphates spacific mode
Group 2 GABA-gated chloride channel anfagonisis [selfeciive fasa

Cyelodienes and Fiproles

Group 3 Sodium channel modulaters

DOT, pyrethrins, pyrethrolds

Group 4 Acefylcholine recaptor agonisis
MNeonlcotinolds

Group § Acelylchaline receptor modulators
Splnosyns

Group & Chivride channel activators

Avermectin, Emamectin Benzoate and Milbemycin
Group 22 Voltage dependent sodivm channel
blecker
Indoxacark

Cryolite, Pym
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Insecticide

For control of certain insect peslts infesting various crops

GROUP [Ty INSECTICIDE

Active Ingredient:
IR am' L, L B
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