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seedlings & fruiting 

plants are more 

attractive to pests

squash bug adults

hide over winter; target

eggs & hatching nymphs

European earwig is attracted to smelly baits

control grasshoppers

before their pops. Peak

in mid- to late-summer

leaves with dust &

powdery mildew are

more attractive to 

spider mites
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Squash bug eggs & nymphs

Beating tray
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• Traps for codling moth

(above) & cherry fruit fly
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Trap with

bacon grease

Females brood their young

Refuge trap
Sticky band

Yogurt cup trap

Fruit feeding

Foliage 

feeding
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Floating

row cover

Imported

cabbage

butterfly

Cabbage

looper



Aphids overwinter as eggs on their woody host plants (trees & shrubs)

Dormant oil applied at bud break targets hatching aphid young

San Jose scale

overwinters on

tree limbs



• Predator

• consumes (kills) two or more individuals to 
complete its development

• Parasitoid

• consumes (kills) exactly one individual to complete 
its development

• Parasite

• consumes, but generally does not cause the death 
of  one or more individuals; reduces growth rate & 
health of  host

Robber

Fly

Aphid

Wasp

Varroa

Mite



Beneficial Insects & Mites
Cast of  Common Characters in the Garden

Common aphid

predators

Predaceous

mites

Parasitic

wasps & flies
Predaceous

true bugs & 

beetles
Lacewing

Lady Beetle

Syrphid or

Hover Fly

Big-eyed Bug Damsel Bug

Minute Pirate Bug

Ground Beetle



Misconceptions About Biological Control

• Releasing insects is the best method - No

• Lady beetle & Praying mantid

• Predatory insects will stay in your garden after release - No

• Other practices/activities don’t matter - No
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Flowering perennials & annuals

Trees & shrubs  

Herbs

Wildflowers



Alyssum intercropped in lettuce fields Alyssum planted in orchard alleways



The Attractive Garden

Color

Texture

Design

Variety

Function

Plant Diversity

Continuous Bloom

Nectar & Pollen

Shelter

Variety of  Insect Prey

Water & Mud



Native Pollinators

Cavity-

(mud, leaf)

& ground-

nesting bees

Nest gregariously

Solitary

Low propensity

to sting
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Protect, Conserve & Promote Native Insects
• Diverse, healthy garden with flowering plants

• Continuity in food & shelter in space & time

• Quality pollen & nectar

• Wildflowers, herbs, fruit trees

• No toxic pesticides

• Use cultural & mechanical pest management practices

• Use selective, “soft” pesticides

• Tolerate some plant-feeding insects

• Natural enemies must have food to survive

Start from the 

bottom up –

healthy soil
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Active 
Ingredient

Brand Name(s) Class Mode of 
Action

Toxicity 
Class

azadirachtin Aza-Direct, 
Bioneem, 
Azatin

Botanical Growth 
Regulator

Caution

Bacillus 
thuringiensis
(Bt)

Dipel, Javelin,

Thuricide

Microbial

Bacterium

Larvicide Caution

Beauveria 
bassiana

Botanigard, 
Naturalis

Microbial

Fungus

Larvicide Caution

beneficial 
nematodes

Steinernema, 
Bacteriophora

Biological

Nematode

Larvicide,

Adulticide

Caution

capsaicin Hot Pepper 
Wax

Botanical Repellent Caution



Active 
Ingredient

Brand 
Name(s)

Class Mode of 
Action

Toxicity 
Class

diatomaceous 
earth

Natural 
Guard

Inorganic Disrupts 
cuticle

Caution

horticultural 
mineral oil 
(dormant & 
summer)

Sunspray, 
Ultrafine, 
Orchex,

Volck

Petroleum 
distillate

Suffocate Caution

insecticidal soap Safer, 

M-pede

Fatty acids Disrupts 
cuticle

Caution

iron phosphate* Sluggo, 

Ecar-Go

Inorganic Feeding 
arrestant

Caution

kaolin clay Surround Inorganic Repellent Caution

* Molluscicide (Snails & Slugs)



Active 
Ingredient

Brand 
Name(s)

Class Mode of 
Action

Toxicity 
Class

lime sulfur Inorganic Broad-
spectrum

Danger

(caustic)

pyrethrins, 
pyrethrum

Pyrellin, 
Pyganic

Botanical Paralyze Caution

rotenone Botanical Neurotoxin Warning

spinosyn Entrust Microbial Neurotoxin Caution

sucrose 
octanoate ester

Sucrocide Natural

product

Disrupts 
cuticle

Caution

sulfur Inorganic Broad-
spectrum

Caution



VEGETABLE AND HERB INSECT PESTS



Leafminers in Leafy Veggies

 Adults – Small flies

 Larvae – White to cream maggots

 Winding trails on leaves, white blotches

 Scout regularly, >1 mine/leaf

 Natural enemies (Paper wasp)

 Row covers

 Spinosad (Entrust) insecticide



 Caterpillars feed on new silks & ear tips; reduce 
pollination & damage ear tips; allow entry of  
molds, attract other insects (sap beetles, 
earwigs)

 Cultural control: Early & late crops avoid 
injury (silk before mid July & after late August)

 Protect young silk; difficult to control worms 
once inside ear tip

 Organic chemicals: pyrethrin, neem oil, mineral 
oils applied to silks (reapply every few days) 
b/c silks continue to grow

Corn Earworm



Tomato Hornworm
 LARGE green caterpillars with horn on 

tail

 Feed on tomato, eggplant, potato

 Consume large amounts of  foliage and 
buds in a short time period

 Remove by hand

 Organic chemicals: Bt (Dipel, Thuricide), 
spinosad (Entrust)

 Parasitic wasp – white cocoons on 
caterpillars



Cabbage Worms
 Caterpillars chew large holes in leaves; 

produce abundant frass (excrement)

 Bt (Dipel, Thuricide), spinosad (Success, 

Entrust)– very effective

 Row cover fabric – cover plants to prevent 

egg-laying

Cabbage butterfly (above)

and cabbage looper (below)

Row cover



 Adults & nymphs suck fluids from plant 
leaves, stems & fruit

 “Sudden wilt” – disruption of  xylem vessels

 Congregate in plant debris under plants

 Cultural controls: Remove garden debris in 
fall, nearby woodpiles or other protected sites 
(adults over winter)

 Hand pick, use duct tape to remove eggs & 
nymphs

 Chemicals: spray when first detect nymphs, 
drench undersides of  leaves & stems

 kaolin clay (Surround), neem oil

Squash Bug



European Earwig Injury to Seedlings –

Basil & Beans
 Cultural & mechanical controls: avoid overuse of  mulch and damp 

debris where they hide during the day

 Traps: attractive odor/fat-based baits; place and remove rolled 
newspaper or cardboard;  protected refugia



FRUIT INSECT PESTS



 Caterpillars bore into fruit

 Moths emerge in spring

 Eggs laid on fruit & leaves

 1st instar larva bores into fruit w/in 24 hr

 Chemical control: target newly hatched larva; timing based 
on moth trap catch info. & degree-days in your area

 Tree Fruit IPM Advisory

 Spinosad/Entrust (7 d)

 CM virus/CydX (7 d)

 Horticultural oil (suffocate eggs) (see advisory for 
egg control timings

 Sanitation: pick up dropped fruit

Codling moth

egg & 1st instar

larva

Codling Moth



Pupate inside silken cocoons on 
trunk
Corrugated cardboard band -
“mass-trap” to reduce population

Fruit bags to exclude codling moth eggs
Place bags over 3/4” diameter fruit



 Over winter as young larvae on limbs; brown 

caterpillars burrow inside twigs from bloom to petal 

fall; 2nd & 3rd generations enter fruit, usually at the stem 

end

 Delayed Dormant Spray: Dormant oil + pyrethrin (by 

first pink) – targets twig boring OR At-Bloom Sprays: 2 

Bt (Dipel) sprays (early & full to late bloom)

 Fruit Protection: same insecticides as for CM timed 

with trap catch and degree-day info. or apply at shuck-

fall & repeat if  needed

 Tree Fruit IPM Advisory

Peach Twig Borer

PTB larva feeding on 

peach shoot

PTB larva tunnels into stem end 

Of  fruit

Shoot strike



 Larvae feed in sweet & tart cherries; 

female flies lay eggs in ripening fruit; fruit 

doesn’t become soft enough for egg-laying 

until it turns salmon colored

 Cultural controls: Landscape fabric or 

barrier under tree canopy

 Chemical control: spinosad (7 d),  GF-120 

(spinosad + bait; 7 d), pyrethrin (3 to 5 d)

 Homemade bait spray:  spinosad + 2% 

sugar

Western Cherry Fruit Fly



Fruit-Eating Wasps:

Paper wasps

European paper wasp (fruit-eater):

Thin waist, more black than yellow,

Upside down umbrella-shaped nests

Yellow jacket:

“Chunky” body, more yellow

than black

Paper nests in ground &

under dense vegetation

Aggressively defend nest

(painful sting!)



Wasp traps
• Place around perimeter of  garden and yard and in 

spots slightly away from high human activity

• Yellow jacket – predator/scavenger

• Commercial traps with heptyl butyrate bait

• Homemade trap with raw meat

• Locate ground nests in area - treat with insecticides & 
remove

• European paper wasp – fruit-eater/predator

• Homemade trap - liter plastic bottle with diluted fruit 
juice (1 part juice: 10 parts water) – ferment juice (1/4 
tsp yeast) + 1/4 tsp liquid dish detergent (add piece of  
ripe fruit to speed up fermentation)

• Treat & remove nests



 Suck fluids from leaves & stems; curl leaves; 
produce sticky honeydew; black sooty mold 
growth

 Protect young trees, older trees can tolerate 
more aphid feeding

 Controls: Dormant oil at green tip stage

 Insecticidal soap, horticultural oil, 
azadirachtin

 Biological control: lady beetles, lacewings, 
syrphid flies, parasitic wasps

Aphids



Aphid & Mite Mechanical 

Control

Stiff  spray of  water every 2-3 days

until aphid or mite numbers decline

Best if  initiated before leaves are

tightly curled (aphids) or extensive

webbing & leaf  injury occurs (mites)



 Feed on leaves; produce webbing; injury appears as 
white speckles; severe feeding leads to bronzing

 Mites build up on broadleaf  weeds (bindweed, 
knotweed, mallow, prickly lettuce); reproduce rapidly in 
hot weather

 Cultural controls: Avoid mowing, herbicides, drying of  
vegetation - prompts mites to move into trees

 Avoid multiple applications of  pyrethroid insecticides 
(permethrin, gamma-cyhalothrin)

 Biological control: naturally occurring predatory mites 
& small lady beetle 

 Chemicals: horticultural oil, insecticidal soap

Spider Mites



Over 140

slideshows posted

This one posted under

“Insects - Vegetable”


