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Arthropod Plant Feeding Groups

Defoliators, Fruit Tunnels                             Stippling, Distortion 

(chew)                                                          (suck sap)

Borers (chew into trunks & stems)



Arthropod Groups

Mites (stippling, bronzing, webbing)

Nuisance & Stinging Insects



Insecticide Classes 
IRAC - www.irac-online.org

• Mode-of-Action
� Site of action within the insect

� Similar chemistry within a class

� Understand efficacy of chemicals; which � Understand efficacy of chemicals; which 

insects will be susceptible; characteristics, such 

as residual, application method

• Goals:  To select most effective 

chemistries for a pest & prevent 

development of resistance



Garden & Landscape Insecticide Classes

Class Examples MOA Pest

spectrum

Residual Signal word

Carbamate (1A) carbaryl Nerve

(AChE)

C,B, G, RM Week (s) Caution to 

Danger

Organophosphate 

(1B)

acephate

malathion

diazinon

Nerve 

(AChE)

C,S,B Week (s) Caution to 

Danger

Pyrethroid & bifenthrin Nerve C,S,B,N/St Day (s) - Caution to Pyrethroid & 

Pyrethrin (3A)

bifenthrin

cyfluthrin

esfenvalerate

permethrin

Nerve 

(Na

channel)

C,S,B,N/St Day (s) -

Week

Caution to 

Warning

Toxic to 

beneficials

Neonicotinoid (4A) acetamiprid

dinotefuran

imidacloprid

Nerve 

(Nic ACh)

C,S,B Weeks –

Months

Systemic

Warning

Toxic to bees in 

pollen/nectar

Spinosyn (5) spinosad

spinetoram

Nerve 

(Nic ACh)

C,T,P,E Days –

Week (s)

Caution

Pest spectrum:

Chewing, Sucking, Borers, Nuisance/Stinging, Grasshoppers, Rust Mites, Thrips, Psylla, Earwigs



Garden & Landscape Insecticide Classes

Class Examples MOA Pest

spectrum

Residual Signal word

IGR (JH – 7, 

Chitin - 16)

pyriproxyfen

buprofezin

Insect

growth

S,A Weeks Caution

Mite growth 

inhibitor (10)

clofentezine

hexythiazox

etoxazole

Mite

growth

SM Weeks Caution

Bacillus Bt kurstaki Microbial caterpillars Days CautionBacillus

thuringiensis (11)

Bt kurstaki

Bt israelensis

Bt tenebrionis

Microbial

- insect 

midgut

caterpillars

mosquitos

beetles

Days Caution

Diamide (28) chlorantranili-

prole

Nerve & 

muscle 

(Ryano)

C,B Weeks –

Months 

Systemic

None

Commercial 

only

Pest spectrum:

Chewing, Sucking, Borers, Nuisance/Stinging, Grasshoppers, Rust Mites, Thrips, Psylla, Earwigs,

Ants, Spider Mites



Homeowner & Commercial 

Applications

• Make sure that plant site is on the 

product label

o e.g., bifenthrin is registered on pear, 

caneberry & citrus, but not other fruitscaneberry & citrus, but not other fruits

• Check the restricted entry interval & 

pre-harvest interval

• Check the rate range & maximum 

allowed for the season



Codling moth, Peach twig borer

• acetamiprid

• spinosad, spinetoram

• codling moth virus

• carbaryl• carbaryl

• malathion

• pyrethroids – kill 
beneficials, flare mites
o bifenthrin

o gamma-cyhalothrin

o permethrin



Greater peachtree borer

• Spray lower trunk

o July – mid Sept

• carbaryl• carbaryl

• permethrin



Western cherry fruit fly

• spinosad

• pyrethrin

• gamma-cyhalothrin

• esfenvalerate• esfenvalerate

• malathion

• carbaryl



Aphids

• dormant oil

• insecticidal soap

• horticultural oil

• azadirachtin/neem oil• azadirachtin/neem oil

• imidacloprid

• malathion

• pyrethroids



San Jose Scale

• dormant oil – bud break

• crawler stage:

o horticultural oil

o carbarylo carbaryl

o neem oil

o pyriproxyfen



Spider Mites

• clofentezine

• etoxazole

• hexythiazox

• horticultural oil• horticultural oil

• neem oil



Rust Mites

• At bud break & 

October

• wettable sulfur

• carbaryl• carbaryl



Raspberry Crown Borer

• Drench crown & 

soil in October

• 2+ years of 

treatmenttreatment

• bifenthrin

• imidacloprid

• carbaryl

• malathion



Vegetable Defoliators

• spinosad

• acetamiprid

• Btk – caterpillars

• azadirachtin• azadirachtin

• pyrethrin

• indoxacarb

• pyrethroids – careful of 

mite flare



Corn Earworm

• permethrin

• carbaryl

• corn
o spinosad - weako spinosad - weak

o horticultural oil - weak

o Btk – weak

• exposed crops 
(tomato, pepper)
o ingested products 

effective



Squash Bug

• kaolin clay

• neem oil

• malathion

• pyrethroids• pyrethroids

• pyrethrin

• carbaryl



Grasshoppers

• Must start when nymphs are small & 

suppress throughout the summer

• Community-wide treatments

• Floating row cover to protect plants• Floating row cover to protect plants

• Baits

o bran or apple pomace base

o carbaryl or Nosema locustae



Earwigs

• spinosad (& bait)

• carbaryl

• malathion

• pyriproxyfen• pyriproxyfen

• pyrethroids

• pyrethrin



Tree Defoliators
Cankerworm, Tent Caterpillar, Spruce 

Budworm, etc.
• spinosad

• Btk – caterpillars

• acetamiprid

• pyrethroids – harsh on 
beneficials & pollinators, 
watch for mite flarewatch for mite flare

• indoxacarb

• carbaryl

• malathion

• azadirachtin

• pyrethrin

• chlorantraniliprole –
commercial only



Scale

• dormant oil – bud break

• imidacloprid

• dinotefuran – armored 

scale Elm scale (soft)scale

• horticultural oil – target 

crawlers

• pyriproxyfen

• buprofezin

• pyrethroids
Black pineleaf scale (armored)

Elm scale (soft)



Plant Bugs

• imidacloprid

• dinotefuran

• pyrethroids

• horticultural oil –

Sycamore

plant bug

• horticultural oil –

nymphs

• insecticidal soap -

nymphs

Honeylocust

plant bug



Tree Borers

• carbaryl

• permethrin

• lambda-cyhalothrin

• imidacloprid –• imidacloprid –

roundheaded & 

flatheaded beetles only

• chlorantraniliprole –

clearwing moths only



IPM (Integrated Pest Management)

• Sustainable

o economics and environment

• IPM Strategies

o Cultural (crop management)o Cultural (crop management)

o Mechanical

o Biological

o Chemical

• Action Thresholds

o Treat only when needed



Utah Pests Online Resources
utahpests.usu.edu



Fact Sheets



Pest Advisory
(integrated pest management)

utahpests.usu.edu/ipm

Free subscription

Timely info on pest

activity

-insects-insects

-mites

-diseases

-nutrient deficiencies

-environmental stress

Lots of images!

IPM recommendations

Effective pesticides



Pest Diagnostics

Utah Plant Pest Diagnostic Lab

utahpests.usu.edu/uppdl



Look for this slideshow and 

others at utahpests.usu.edu

Over 100

slideshows postedslideshows posted


