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Integrated Pest Management (IPM)

▪ Sustainable

▪ Economics, Environment, and Society

▪ Integrate Strategies

▪ Cultural (plant & site management)

▪ Mechanical (barriers, disruption, traps)

▪ Biological (natural enemies)

▪ Chemical (conventional, organic & bio-
pesticides)

▪ Monitor pest numbers/injury

▪ Treat only when needed



Utah Pests Online Resources



Utah Pests Online Resources
www.utahpests.usu.edu



Fact Sheets: over 200 fact sheets on pests of 
ornamentals, turf, fruits, vegetables, field crops, health-
related, nuisance, stored products, structural, etc.



Guides



Video Fact Sheets



IPM Advisories:
ornamentals, turf, fruits, vegetables
www.utahpests.usu.edu/ipm

Free subscription
Timely info on pest activity
-insects
-mites
-diseases
-nutrient deficiencies
-environmental stress

Lots of images!
IPM recommendations
Effective pesticides

All you need to sign up for the 
advisories is an email address



IPM Advisories (2015 Examples)



Utah Pests News
Quarterly newsletter on all things “insects and plant diseases” 
in Utah



Pest Diagnostics
Utah Plant Pest Diagnostic Lab
www.utahpests.usu.edu/uppdl

Sample Submission



Primary Tree Fruit Insect Pests  



 Primary internal fruit pest of apple & pear

 Spends the winter as an immature caterpillar under tree bark

 Adult stage is a moth; emerges beginning at apple bloom time

 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 – tells you the proper timing

 acetamiprid/Ortho, Assail  (14 d)

 carbaryl/Sevin (14 d)

 gamma cyhalothrin/Spectracide (14 d)

 spinosad (7 d)

 malathion (7 d)

 CM virus (CydX; 7 d)

 Horticultural mineral oil (mix with above or use alone)

 Sanitation: pick up dropped fruit

Codling moth
egg & 1st instar
larva

Codling Moth
Codling moth cocoon

under bark



Tree Fruit IPM Advisory



Pheromones for Monitoring
Communication within a species



Pest detection and evaluation – Degree Days

Degree days are a measurement of heat units over time  



Codling Moth Fact Sheet



Mechanical Control: Codling Moth

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

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



Fruit Tree Leaf Burn Caused by Spider Mites
Induced by multiple applications of pyrethroid
insecticides for control of codling moth & other insects

Pyrethroid insecticides stimulate
spider mite feeding & reproduction

Pyrethroid insecticides can kill
beneficial predatory mites

Pyrethroid active ingredients:
beta-cyfluthrin, bifenthrin,
deltamethrin, esfenvalerate,
fenpropathrin, gamma-cyhalothrin,
lambda-cyhalothrin, permethrin,
zeta-cypermethrin



• 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),  
malathion (5 d), carbaryl (7 d), pyrethrin 
(3 to 5 d)

• Predation by fowl: chickens, guinea hens

Western Cherry Fruit Fly



Western Cherry Fruit Fly Fact Sheet



• Over winter as young larvae on limbs within 
cocoons

• From bloom to petal fall, brown caterpillars 
tunnel into new shoots

• 2nd & 3rd generation caterpillars enter fruit, 
usually at the stem end

• Delayed Dormant Spray: Dormant oil + 
permethrin or gamma-cyhalothrin (by first pink) 
– targets twig boring OR At-Bloom Sprays: 2 Bt
sprays (early & full to late bloom)

• Fruit Protection: same insecticides as for CM
• See Tree Fruit IPM Advisory for timing

Peach Twig Borer
PTB larva feeding on 

peach shoot



• Female clear-winged moths lay eggs on 
lower trunk or in cracks in soil near the 
base; larvae bore into the cambium in 
lower trunk; trees may be girdled & die; 
adults begin activity in late June to early 
July in northern Utah

• Control: Trunk spray with carbaryl, 
permethrin, or gamma-cyhalothrin during 
first week of July; repeat every 2-3 weeks 
through August

• Kill larva in trunk with sharp point

Peachtree (Crown) Borer



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

▪ 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 
excel fermentation) – see Video Fact Sheet!

▪ Treat & remove nests



 Aphids have “tailpipes”

 Non-winged & winged adults

 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

 In-season: Insecticidal soap, horticultural 
oil, azadirachtin, malathion

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

Aphids

Rosy Apple Aphid

Green Apple
Aphid

Woolly
Apple
Aphid



 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

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

 Chemicals: horticultural oil, insecticidal soap

Spider Mites



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)



Beneficial Insects
for Natural 

Biological Control



▪ 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

Biological Control Insect Groups

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
for Outdoor Situations

▪ Releasing insects is the best method - No

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

▪ Other practices/activities don’t matter - No



Biological Control: 
Conserve Natural Enemies

▪ Enhance biodiversity

▪ Spatial diversity across the landscape

▪ Temporal diversity, throughout the 
season and from year to year

▪ Needs to be the right kind of diversity!!



Beneficial Insects & Pollinators Need a 
Diverse Diet & Shelter

▪ Protein and carbohydrate (sugar) food sources

▪ Protein
▪ Insect prey, pollen, bird droppings

▪ Carbohydrate
▪ Nectar, plant nectaries, aphid honeydew

▪ Shelter & varied habitat

Flowering perennials & annuals
Trees & shrubs  
Herbs
Wildflowers



Alyssum Attracts Hover Flies
Hover Fly Larvae Prey on Aphids

Alyssum intercropped in lettuce fields Alyssum planted in orchard alleyways



Monitoring – Patterns of Injury

Beneficial Insects



Lady Beetles



Lacewings

Green Lacewing

Brown Lacewing



Lacewing eggs
are laid on stalks

Green
Lacewing
Egg Cluster

Green lacewings
lay their eggs
in clusters



Brown
Lacewing
Eggs

Laid singly



Lacewing
larva
preying on
aphids

Siphoning
mouthparts



Syrphid Fly/Hover Fly





Syrphid or
Hover Fly Adult

Mimic bees
& wasps –
black/yellow
stripes on
abdomen

Flies have
large eyes

Feed on
nectar
at flowers



Minute Pirate Bug

Adult Nymph



Predatory Mites

Phytoseiulus
mite

Typhlodromus
Western predatory mite

Balustium mite



Parasitoids (Wasps, flies)

Ichneumon Wasp

Long ovipositor



Parasitoids (Wasps, flies)



Parasitoids

Wasps
parasitizing
insect
eggs
& scale



Aphid Parasitoids

Aphid Mummies



Find this slideshow and others at 
www.utahpests.usu.edu

Slideshows: Fruit Insects

for your 
attention…

Contact us


