




Chemical characteristics affecting 
performance can include:

• Water solubility
• Sorption coefficient (Koc)
• Persistence after application
• Host range of species affected
• Mode of action







http://www.irac-online.org/


Common Insecticide Classes
• Pyrethroids
• Neonicotinoids
• Organophosphates
• Diamides
• Avermectins
• Spinosyns

• Insect growth 
regulators

• Mite growth 
inhibitors

• Azadirachtin
• Insecticidal soaps*
• Horticutural oils*
• Microbial 

insecticides*







Water Solubility

• Describes the amount of pesticide that can 
dissolve in water

• Standard measure is mg/liter (parts per 
million)

–The higher the number, 
the more water soluble it is 



Comparison of Water Solubility Between 
Two Insecticide Classes

Pyrethroids
• Bifenthrin (Onyx)

–0.1
• Permethrin (Astro)

–0.006

Neonicotinoids
• Imidacloprid (Merit)

–610
• Acetamiprid (Tristar)

–3482
• Dinotefuran (Safari)

–39,830



Water Solubility among some   
Organophosphate Insecticides

• Acephate (Orthene)
–818,000

• Malathion
–130

• Chlorpyrifos (Dursban)
–0.4



Sorption Coefficient (Koc)

• Describes the tendency of the chemical to 
bind to soil particles or organic matter

• Standard measures of what percentage 
binds to different materials

–The higher the number, the 
more the chemical binds to 
soil, organic matter



Comparison of Koc Values Between Two 
Insecticide Classes

Pyrethroids
• Bifenthrin (Onyx)

–240,000
• Permethrin (Astro)

–100,000

Neonicotinoids
• Imidacloprid (Merit)

–300
• Acetamiprid (Tristar)

–200
• Dinotefuran (Safari)

–25



Within an Insecticide Class Koc Values Can 
Vary (Organophosphate Example)

• Acephate (Orthene)
–2

• Malathion
–1800

• Chlorpyrifos (Dursban)
–6070





Systemic Insecticides
• Capable of some translocation in plant

• Range exists in ability to move in plant

– Some limited to translaminar
movement

– Some broadly distribute in plant 
(usually to newer growth)

• Systemic activity is limited to a small number of insecticides

– Most neonicotinoids
– Diamides (limited)
– Abamectin (translaminar only)





Systemic Insecticides
• Capable of some translocation in plant

• Range exists in ability to move in plant

– Some limited to translaminar movement
– Some broadly distribute in plant (usually to newer growth)

• Systemic activity is limited to a 
small number of insecticides

–Most neonicotinoids
–Diamides (limited)
–A few organophosphates
–Abamectin (translaminar only)











Commonly Used Neonicotinoid 
Insecticides

• Imidacloprid
– Merit, Mallet, Dominion, Zenith, 

Imidacloprid, etc

• Chlothianidan
– Arena

• Dinotefuran
– Safari, Transtect, Zylam

• Acetamiprid
– TriStar





























Insecticides Used for Trunk Sprays 
for Bark Beetles/Wood Borers

• Bifenthrin
– Water solubility 0.1/Koc 240,000

• Permethrin
– Water solubility 0.006/Koc 100,000

• Methocychlor
– Water solubility 0.1/Koc 80,000

• Chlorpyrifos
– Water solubility 0.4/Koc 6070

• Carbaryl
– Water solubility 120/Koc 300







Insecticide Persistence

• General measure – half life
• Factors affecting degradation

– Sunlight/UV
– Moisture
– pH
– Microbial degradation 















Classification of Insecticides

Broad Spectrum 
or Selective 

Activity?











Acute Toxicity of Neonicotinoids to 
Adult Honey Bees 

(Oral LD50 – micrograms/bee)

• Acetamiprid 14.53
• Imidacloprid 0.005
• Dinotefuran 0.056
• Thiamethoxam 0.005
• Chlothianidin 0.0003









































Mite Control Products –
Commercial Applicators

• Least disruptive of natural enemies
– Floramite (bifenazate)
– TetraSan (extoxazole)
– Hexygon (hexythiazox)
– Horticultural oils*

• Moderately disruptive of natural enemies
– Forbid (spiromesifan)
– Avid (abamectin)

• Highly destructive to natural enemies
– All pyrethroids (Onyx, Talstar, Scimitar…)**
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