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ThysanopteraOrthoptera

Common pests of vegetables

Coleoptera

Diptera

Hemiptera Lepidoptera

• Click beetle
• Colorado potato beetle
• Flea beetle
• Japanese beetle
• Pepper weevil
• Spotted cucumber beetle
• Striped cucumber beetle
•Wireworms

• Aphids
• Bagrada bug
• Brown marmorated 

stink bug
• False chinch bug
• Leafhopper
• Lygus bug
• Psyllids
• Squash bug
• Tomato bug
•Whiteflies

• Thrips

• Cabbage maggot
• Carrot rust fly
• Leafminers
• Seedcorn maggot

• Armyworms
• Budworms
• Cutworms
•Diamondback moth
• Earworms
• Fruitworms
•Hornworms
• Imported cabbageworm
• Leafrollers
• Loopers
• Potato tuberworm
• Tomato pinworm

Acarina

• Bulb mite
• Spider mites

Feeding habit: Chewing, boring, rasping/scraping, piercing and sucking, etc.

Feeding habitat: Surfaces or bored plant tissues (leaves, roots, stems, or fruits), mines, rolls, folds, etc.

Control option: Based on pest biology, feeding behavior/habitat, mode of action of the control option, 
    prevention/cure, environmental conditions, and others

Others
• Symphylans
• Spotted snake millipedes
• Slugs

Dermaptera

• Earwig •Grasshopper
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Borers

Defoliators

Skeletonizers

Miners

Sucking pests

Gall-makers

Leaf-folders/rollers

Anthracnose

Spot

Wilt

Rot

Canker

Rust

Mildew

Gall

Mold

Damping-off

Smut

Dieback

Blight

Cyst nematode

Webbers

Root feeders

Lesion nematode

Reniform nematode

Burrowing nematode

Bulb and stem nematode

Bud and leaf nematode

Root knot nematode

Spiral nematode

Dagger nematode

Annual weeds

Biennial weeds

Perennial weeds Sting nematode

Bacillus thuringiensis
Paenibacillus popilliae
Burkholderia rinojensis
Chromobacterium subtsugae

Bacteria

Beauveria bassiana
Cordyceps fumosorosea
Hirsutella thompsonii
Metarhizium brunneum

Fungi

Heterorhabditis spp.
Steinernema spp.

Nematodes

Granuloviruses
Nucleopolyhedroviruses

Viruses

Azadirachtin
Essential and other oils
Pyrethrins
Terpenes and others

Botanicals

Diatomaceous earth
Mineral oil
Potassium salts of fatty acids

Others

Bacillus spp.
Pseudomonas spp.
Streptomyces spp.

Bacteria

Aureobasidium pullulans
Clonostachys rosea
Coniothyrium minitans
Muscador albus
Trichoderma spp.
Ulocladium oudemansii

Fungi

BLAD
Essential and other oils
Plant extracts

Botanicals

Avermectins
Spider venom peptides
Spinosad

Toxins

Essential oilsBotanicals

Acetic acid
Citric acid

Others

Bacillus spp.
Burkholderia spp.
Streptomyces sp.

Bacteria

Myrothecium verrucaria
Pochonia chlamydosporia
Purpureocillium lilacinum

Fungi

Azadirachtin
Terpenes

Botanicals

Avermectins Toxins

Spinosad ToxinsSnails and slugs

Phasmarhabditis hermaphrodita Nematodes

Bacillus megateriumBacteria

Colletotrichum gloeosporioides 
f. sp. aeschynomene

Fungi

Tobacco mild green mosaic 
tobamovirus

Viruses

Diatomaceous earth Others

Cerevisane
Chitosan
Strobilurin

Toxins

Acetic acid
Citric acid
Minerals
Mineral oil
Potassium salts of fatty acids

Others

Bacteriophages Viruses
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Biopesticides against various pests

Double-stranded RNAsRNAi

Double-stranded RNAs RNAi



Entomopathogens

FungiBacterium Nematodes VirusesMicrosporidia

NPV

GV



Mechanisms of infection

Bacillus thuringiensis Entomopathogenic Fungi

Steinernema

Heterorhabditis

Entomopathogenic Nematodes Baculoviruses

Nucelopolyhedroviruses

Granulovirus



Modes of action
AI         IRAC  Mode of Action

Botanical extracts/oils              UNE  Unknown/uncertain
      Insecticide/antifeedant/repellent  

Pyrethrins            3  Sodium channel modulators causing  
      hyperexcitation and sometimes nerve block(Chrysanthemum cinerariaefolium)

Spynosyns              5  Nicotinic acetylcholine receptor allosteric 
      modulators – Site I causing hyperexcitation 
      of the nervous system

(Polysaccharospora spinosa)

Avermectins                6  Glutamate-gated chloride channel allosteric 
      modulators causing paralysis(Streptomyces avermitilis)

(GS-omega/kappa HXTX-Hv1a peptide)

Spider venom peptide   32  Nicotinic acetylcholine receptor allosteric 
      modulators – Site II causing hyperexcitation 
      of the nervous system

{ }
(Australian funnel-web spider)

Azadirachtin              UN  Unknown/uncertain
      Insecticide/antifeedant/repellent/IGR(Azadirachta indica)



Modes of action
AI         IRAC  Mode of Action
Diatomaceous earth  UNM  Cuticle abrasion and absorption of lipids 

Mineral oil           UNM  Asphyxiation

RNAi               (35)  Targeted protein suppression  

https://irac-online.org/documents/moa-classification/ 

https://irac-online.org/documents/moa-classification/
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Effective management strategies

• Integrated pest management
• Take advantage of all available options
• Consider additive and synergistic effect of multiple control options
• Combine and rotate synthetic and biological pesticides
• Follow IPM principles beyond pest management

• When using biopesticides, understand their mode of action, compatibility, 
storage and handling, and other use strategies

• IPM = GAP (Good Agricultural Practices) = CCC (Comprehensive Crop Care)
• Insecticide resistance management

• Pests develop resistance to all kinds of pesticides
• Avoid repetitive use of the same control option that has a risk of resistance 

development

• Balanced approach for both short-term and long-term benefits
• Use of modern technologies that enhance pest control efficacy





Thank you!

https://tinyurl.com/eJournalEB  
https://tinyurl.com/eJournalPestNews

Download free IPMinfo app

@calstrawberries and @calveggies

@surendradara

@surendra.dara

https://youtube.com/c/SurendraDara

Surendra.Dara@oregonstate.edu 

https://tinyurl.com/eJournalEB
https://tinyurl.com/eJournalPestNews
https://youtube.com/c/SurendraDara
mailto:Surendra.Dara@oregonstate.edu
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