
INTEGRATED (AND ORGANIC) 
PEST MANAGEMENT FOR 
FRUITS AND VEGETABLES 



INTEGRATED PEST MANAGEMENT 
IPM 

 Plan ahead (use preventive strategies where 
possible) 

 Use multiple pest management tools 

 Cultural 

 Mechanical 

 Biological 

 Chemical 

 Treat only if needed (thresholds) 

 Environmentally, economically, and socially 
sustainable 

Preferred 
Order 



KEYSTONE TO IPM - MONITORING: 
TARGET & TIMING 

 Target susceptible life stages 

 Usually eggs and/or young 

 Time the control for weak points in their life cycle 

 For severe and recurring pests - early in seasonal 
cycle when life stages are synchronized and 
before substantial injury has occurred 

 For occasional pests - wait and see if pest will be 
abundant 

Squash bug 
eggs & nymphs 



CULTURAL CONTROL: 
HEALTHY PLANTS 

 Select plant species and cultivars 
adapted to the site 

 Use good plant production practices 

 fertility, water, sunlight, etc. 

 For annual plants, rotate location across 
years 

 avoid build-up of soil pests 

 Stressed plants are more attractive and 
susceptible to pests 



CULTURAL CONTROL: 
SANITATION 

 Pick up / chop up dropped fruit 

 Remove structures / sites where insects 
may overwinter (wood piles, garden 
debris, etc.) 

 Prune out diseased limbs (cankers) 

 



◘ Traps 
◘ Yellow jacket wasps, slugs, 
 spiders 

◘ Sticky bands 
◘ Trees and shrubs 

◘ Row covers 
◘ Diatomaceous earth 

 

MECHANICAL CONTROL: 
TRAPS AND BARRIERS 



 Avoid overuse of mulch and damp debris (earwigs hide during the 
day)  

 Traps: fat-based baits, protected refugia 
 Exclusion: Tanglefoot on base of trunks, stems 

Trap with 
bacon grease 

MECHANICAL CONTROL:  
TRAPS & EXCLUSION FOR EARWIGS 

European earwig 
male (right) Females brood their young 

Refuge trap 

Sticky band 



MECHANICAL CONTROL: 
EXCLUSION OF CABBAGE WORMS 

 Caterpillars chew large holes in 
leaves; produce abundant frass 
(excrement) 

 Exclusion: Row cover fabric – cover 
plants to prevent egg-laying 

Floating 
row cover 

Imported 
cabbage 
butterfly 

Cabbage 
looper 



BIOLOGICAL CONTROL: 
CONSERVE 

 Conservation and enhancement of 
natural enemies (beneficials) 

 Diverse and abundant resources 

 Food, habitat, protectionuppl 

 Carbohydrates (nectar, 
plant nectaries, aphid 
honeydew), proteins 
(pollen, prey, bird 
droppings), water, 
nesting materials and 
sites, shelter 

 

Syrphid fly feeding  
on nectar 

Provide structure for 
Polistes wasp nests 



BIOLOGICAL CONTROL:  
ENHANCE BIODIVERSITY 

 Spatial diversity across the landscape 

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

 Genetic diversity 

 Needs to be the right kind of diversity!! 



THE ATTRACTIVE GARDEN 

Color  
Texture 
Design  
Variety 
Function  

Plant Diversity 
Continuous Bloom 
Nectar & Pollen 
Shelter 
Variety of Insect Prey 
Water & Mud 



MISCONCEPTIONS ABOUT BIOLOGICAL  
CONTROL IN THE HOME GARDEN 

 Releasing insects is the best method 

 Lady beetles (or lady bugs) 

 Praying mantis 

 Predatory insects will stay in your garden after release 

 Other practices/activities don’t matter 



NATIVE POLLINATORS 



BENEFICIAL INSECTS 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 plants 
  Herbs 
  Wildflowers 



GARDENING FOR 
BENEFICIAL INSECTS 



BENEFICIAL INSECT GROUPS 

 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 



Beneficial Insects & Mites 
Cast of Common Characters 

Common aphid 
predators Predaceous 

mites 

Parasitic 
wasps & flies Predaceous 

true bugs &  
beetles 

Lacewing 

Lady Beetle 

Syrphid 
Fly 



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 

• acetamiprid  & bifenthrin (14 days), 
carbaryl (10-14 d), spinosad (7 d), 
malathion (7 d), Bt (3-5 d), CM virus 
(CydX; 7 d) 

• Sanitation: pick up dropped fruit 

Codling moth 
egg & 1st instar 
larva 

CODLING MOTH 



MECHANICAL CONTROL: 
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 + 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 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 



• 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 rosy 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) 

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 

 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) 

 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, malathion 
• Biological control: lady beetles, lacewings, 

syrphid flies, parasitic wasps 

APHIDS 



• 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 



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) 



• Scales encrust limbs; can kill limbs after 
several years of feeding; scales and 
feeding spots on fruit 

• Controls: Dormant oil at green tip or 
pink 

• Use sticky tape in May/June to time a 
spray for “crawlers” 

• Horticultural oil, insecticidal soap, 
malathion, gamma-cyhalothrin, or 
pyrethrin 

SAN JOSE SCALE 



FRUIT INSECT PESTS 
TREE AND CANE BORERS 



• 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 

PEACHTREE (CROWN) 
BORER 



THERE ARE MANY OTHER REASONS 
THAT TREES SAP OR BLEED 

“Black Knot” fungus canker Winter injury + cytospora  
fungus canker 



RASPBERRY  
HORNTAIL 

 Stem-boring wasp 

 Cane tips wilt; larvae tunnel within 
pith 

 Prune & destroy infested cane tops 

 Parasitic wasps attack horntail larvae 

 Chemicals – treat in mid to late May: 
acetamiprid, carbaryl, malathion, or 
pyrethrin 



          

VEGETABLE AND HERB  
INSECT PESTS 



• Corn: 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 crops avoid injury 
(silk before mid July) 

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

• Chemicals: carbaryl, permethrin, 
pyrethrin, neem oil, oils applied to silks 
(reapply every few days) 

• Bt & spinosad effective for tomato & 
pepper worms 

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 

 Chemicals: Bt (Dipel, Thuricide), 
spinosad, many others 

 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 



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 (Success, Entrust) 
insecticide 



• 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 or destroy eggs & nymphs 
• Chemicals: spray when first detect nymphs, 

drench undersides of leaves & stems 
• kaolin clay (Surround), malathion, carbaryl, 

neem oil 

SQUASH BUG 



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 



USU EXTENSION PEST 
MANAGEMENT TEAM 

Dr. Ricardo Ramirez 
Entomologist 

Dr. Claudia Nischwitz 
Plant Pathologist 

Marion Murray 
IPM Project Leader 

Ryan Davis 
Arthropod Diagnostician 

Dr. Cory Stanley 
Entomologist 

Dr. Diane Alston 
Entomologist 



UTAH PESTS ONLINE 
RESOURCES 

utahpests.usu.edu 



FACT SHEETS 



VIDEO FACT SHEETS 

4-7 min how-to videos 
 
homemade insect traps 
 
low toxicity pest management 
options 
 
insect identification 
 
insect monitoring 



UTAH PESTS NEWSLETTER 

Free, quarterly newsletter 
Current pest topics 
New research results 
Useful resources 
Sign up to subscribe at 
utahpests.usu.edu 



PEST ADVISORIES 
(INTEGRATED PEST MANAGEMENT) 

ipm.usu.edu 
Free subscription 
Timely info on pest 
activity 
  -insects 
  -mites 
  -diseases 
  -nutrient deficiencies 
  -environmental stress 
Lots of images! 
IPM recommendations 
Effective pesticides 



PEST DIAGNOSTICS 

Utah Plant Pest Diagnostic Lab 
uppdl.usu.edu 



LOOK FOR THIS SLIDESHOW AND 
OTHERS AT UTAHPESTS.USU.EDU 

Over 100 
slideshows posted 
 
This one posted 
under 
“Home Yard and  
Garden” 
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