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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





Why Monitor?

▪ provides early warning of potential pest 
problems

▪ when or whether to treat

▪ determines which life stage is active

▪ provides immediate feedback about whether 
pest control activities are working



Knowledge of pest/host ID and Biology



Knowledge of pest/host ID and Biology





Types of Insect Traps  

Objectives:
1. Monitor: determine numbers of insects or their location

2. Manage: reduce insect populations



Requirements and Characteristics of Insect Traps
▪ Insects must be able to move to the trap (trap stationary)

▪ Trap must hold the insects after capture

▪ Advantages of traps:

▪ Can capture insects 24/7

▪ Can be left in place for a period of time

▪ Often require low maintenance

▪ Often low cost, or can be homemade

▪ Usually low toxicity

▪ Disadvantages of traps:

▪ Provide only a relative measure of abundance (not absolute)

▪ Stationary – only provide a sample for the selected location

▪ Some only attract one sex (pheromone traps) or the winged portion of the population (aphid 
suction traps)

▪ Don’t believe all you read in trap advertisements (try on a small scale first)

Japanese beetle trap



Visual Traps

▪ light, color, contrast, shape

Light Traps
(UV light: white, blacklight)

Color Traps
(bright colors reflect UV)

Contrast and Shape Traps
(mimic habitat or host)



Bait Traps

▪ chemical (odor) cues

▪ insect antennae, mouthparts, and sometimes legs are covered with chemo-
receptors

▪ insects live in a “chemical world”

▪ foods, attractive plant odors (kairomones), pheromone mimics (communication)

Fruit juice + Yeast Apple Cider Vinegar       Spinosad + Bait            Pheromone + Floral lure                 Sex Pheromone
European paper wasp         Spotted wing drosophila    Fruit flies                  Japanese beetle                          Many pest moths



Pheromones for Monitoring
Communication within a species



Passive Traps

▪ intercept insects in their habitat (indoors and outdoors)

▪ often combined with other attractants (light, color)

Spider sticky trap/glue boards

Window pane trap

Pan of soapy water + light
Brown marmorated stink bug

Pitfall trap
Ground crawling insects
Turf billbugs



Insect Monitoring
in landscapes and gardens



Traps

Cherry Fruit Fly
Walnut Husk Fly

Codling Moth, Peachtree Borer

Scale Insects, Spider Mites

Snails, Slugs

Lawn Billbugs

Lilac-Ash Borer

European Paper Wasp

Thrips



Essential Insect Monitoring Supplies

Hand lens (10-30 × magnification)

Beating Tray and Padded Stick

Sweep Net

Record-keeping

Appropriate traps
& lures

Pruners, knife, trowel
Vials, plastic bags & containers



How to Monitor
steps in an effective monitoring program



Monitoring Steps

1. Site inspection

2. Plant evaluation

3. Pest detection

4. Treatment evaluation

5. Record-keeping
Site Inspection Sleuth



Monitoring – Site Inspection

▪ Location:  
▪ Structures:  adjacent buildings, 

walkways, roads, air conditioning

▪ Exposure

▪ Signs of construction/digging

▪ History of tree care

▪ Weather patterns
▪ -10 degrees F

▪ Chemical applications:  deicing 
salts, herbicides, stains, etc.



http://www.forestryimages.org/images/768x512/5025082.jpg
http://www.forestryimages.org/images/768x512/5025082.jpg


Monitoring Steps

1. Site inspection

2. Plant evaluation

3. Pest detection

4. Treatment evaluation

5. Record-keeping

Inspector 
“Plant Evaluator”



Monitoring – Plant Evaluation - Identification

year 1 year 2 year 3



Monitoring – Plant Evaluation – Symptoms



Monitoring – Plant InspectionsMonitoring – Plant Evaluation – Symptoms



Monitoring – Plant Evaluation – Symptoms



Monitoring – Plant Evaluation – Patterns



Monitoring Steps

1. Site inspection

2. Plant evaluation

3. Detection of pests and beneficials

4. Treatment evaluation

5. Record-keeping

Pest Detective



Aphid Monitoring

▪ use beating tray

▪ look for curling leaves, 
honeydew

▪ use hand lens to inspect 
leaves; look for aphids and 
predators







honeylocust plant bughoneylocust plant bug

ash plant bug sycamore plant bug

PLANT BUGS



Plant Bug Monitoring

▪ damage often not seen until 
population is high

▪ use beating tray starting in early 
spring to look for adults and nymphs

▪ examine undersides of leaves for 
activity



SPIDER MITES

spruce spider mite damage on firtwo-
spotted 
spider 
mite

two-spotted spider mite damage spruce spider mite eggs



Spider Mite Monitoring

▪ shake branches over white 
cloth tray or paper to look 
for small, dislodged mites

▪ for two-spotted spider 
mite, examine foliage of 
lowest branches first in late 
spring to early summer



CANKERWORM





Cankerworm Monitoring

▪ during dormancy, look for egg 
masses

▪ shake branches above a cloth 
tray to look for newly emerged 
larvae in April as leaves begin 
emerging

▪ look for early feeding on the 
newest growth



EUROPEAN PINE SHOOT MOTH



European Pine Shoot Moth Monitoring

▪ look for damage (dead buds, gummosis); cut 
open buds to look for live larvae

▪ hang pheromone traps in early July near trees 
to time application



Tree Borer Monitoring
▪ examine general health of tree

▪ look for uniquely-shaped exit holes 
▪ D-shaped or large oval

▪ small, ‘shothole’

▪ pinprick



TREE BORERS





Monitoring – Patterns of Injury

Monitoring Beneficial Insects



Lady Beetles





Lacewings







Syrphid Fly/Hover Fly







Minute Pirate Bug



Predatory Mites

Phytoseiulus
mite

Typhlodromus
Western predatory mite

Balustium mite



Parasitoids (Wasps, flies)



Parasitoids (Wasps, flies)



Parasitoids



Aphid Parasitoids

Aphid Mummies



Monitoring Steps

1. Site inspection

2. Plant evaluation

3. Pest detection

▪ Insects

▪ Techniques

▪ Using degree days 

4. Treatment evaluation

5. Record-keeping
“Snoop Dog” Entomologist















Unsure of Identification?
Send samples to your county Extension office, or to the Utah Plant Pest 
Diagnostic Lab (UPPDL) in Logan:

utahpests.usu.edu/uppdl



Pest detection and evaluation – Insect Development



Pest detection and evaluation – Degree Days

Degree days are a measurement of  heat units over time  



Pest detection and evaluation – Degree Days

For example, 30 DD on March 1 + 32 DD on March 2 + 10 
DD on March 3 = 72 DD by March 4

Insect Event Degree Days 2007 2011 2013

cankerworm 150 April 9 May 11 May 4

lilac borer 324 May 7 June 5 May 20

black pineleaf scale 1068 June 21 July 15 June 29





climate.usu.edu/traps

Utah TRAPs

Temperature
Resource &
Alerts for
Pests





Monitoring Categories

1. Site inspection

2. Plant evaluation

3. Pest detection

4. Treatment evaluation

5. Record-keeping

Effectiveness Assessor



Monitoring – Treatment Evaluation



Spruce Spider Mite:  

Treat if average of 10 

or more mites are 

found per beat sample.



Aphids:  Treat if more than 

50 aphids per leaf per leaf 

exist.



Elm Leaf Beetle:  Treat 

when there are more than 2 

egg masses per branch.



Monitoring Steps

1. Site inspection

2. Plant evaluation

3. Pest detection

4. Treatment evaluation

5. Record-keeping

Note-Taker



Monitoring – Record-Keeping



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)



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

Sample Submission



Two articles on insect traps and exclusion in 
Utah Pests News (online)

Vol. 7 Summer 2013                                                                        Vol. 7 Summer 2013



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

Slideshows: Landscape Ornamentals

for your 
attention…

Contact us


