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What is a pest?

Beneficial Neutral Incidental Pests Low Damage High Damage

Factors:
Context, Perception, Personal Allowance, Understanding, Population 

Size, Health of Plants, Indoor vs. Outdoor etc.

Sources:  UNM Extension Caterpillars on Ornamental Plants; Photos: John Jemison, Bugwood.org – Steven Katovich,  Clemson University, Roger Rittmaster

https://extension.umn.edu/yard-and-garden-insects/caterpillars-ornamental-plants#black-swallowtail-2109810


What is integrated pest management?

Identification
• Proper identification of pest
• Understanding the system where the pest exists

Prevention, Cultural & Mechanical Control
• Prevent and control through physical means
• Set your location up for success

Monitoring & Recordkeeping
• Monitor in a tracked and systematic way
• Make it useful for the future!

Action Thresholds
• What is the population level?
• What methods are needed at this level?

Biological and Pesticide Control

• Dynamic and flexible as methods change

IPM is the standard, and 
many institutions are 

involved
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Photos: John Howell (CC BY-NC 2.0)

https://www.flickr.com/photos/68859101@N04/6268414086/in/photolist-axVg7W-AAPTyJ-2cSNfn7-2oNVdmJ-AAPFdw-2jra3XU-2nyMCNi-q5mReD-2ntzTbg-2nvdgBi-P3fiwQ-6WwX3y-2ntF85G-AD1Bdn-5kYQ1k-5kYPKg-8pUymh-5m46B7-5m46mb-5kYPNB-5m46wf-5kYPTF-5kYPSn-59X5Y4-2nEnhTS-2mE7rmg-2hjqBSz-2hkvAQu-2nENqor-2nFg3PX-2jsaBu8-AAPBJ7-2heRhH4-8AZGhL-296UUNd-5m46sY-5m46nU-8co8yo-5m46pm-5kYPXX-5a29ML-5m46CW-8pUAES-8pRp36-2mLdHc-2gbwqr2-2jrNjgM-2mQwLS-RgE3Dg-2nY1bmz


Figure: Tait et al. 2021 (Open Access Review Paper) 

IPM is an Ever-Evolving System – Internally and Externally!

https://academic.oup.com/jee/article/114/5/1950/6369578


Images: FreePik, Andrei Alyokhin at www.potatobeetle.org   

Organisms & life histories are COMPLICATED!

http://www.potatobeetle.org/


What is an Action Threshold?

“Decide … the level of pests/damage when you 
will implement a management action to control 

the pest population.”

Photo: Joy (CC by 2.0); Quote: National Roadmap for Integrated Pest Management 

https://www.flickr.com/photos/joyosity/36351828383/in/photolist-XohC6M-8qjQ2h-8eUe7n-VQMvuR-2xGZsJ-6DWTnd-ERhKmc-5umzLo-7uZhdJ-PDjVbb-6y44MZ-9jFPDs-7uVt1V-8qGaa6-9NQACd-8eWdEo-7uZhA7-2i67j3N-rd2PMz-2cSNBQV-7uZhHb-5WnRiJ-dZeuqa-qgN4PJ-6RijhD-9jFPD1-SNQG38-bEs4cg-2iUp1zL-WZ8Gr-XBc4BZ-QcCH3k-7uVs8Z-XBc3Np-dsLwSD-XBc4iT-9jMC2G-QnTKp8-tT12Ff-XKfBGG-ts6AbD-s41TwC-tpL2rb-f9wrYY-tATwrP-6n4afY-aX1Lde-KxzdrJ-awNuPm-z6Cehj/
https://www.ars.usda.gov/arsuserfiles/opmp/ipm%20road%20map%20final.pdf


Photo: Joy (CC by 2.0); Quote: National Roadmap for Integrated Pest Management 

Industry Monitoring 
& Action Threshold 

Standards 

Site-specific self-
determined thresholds

Low Value Crop High Value Crop

“Decide … the level of pests/damage when you 
will implement a management action to control 

the pest population.”

What is an Action Threshold?

https://www.flickr.com/photos/joyosity/36351828383/in/photolist-XohC6M-8qjQ2h-8eUe7n-VQMvuR-2xGZsJ-6DWTnd-ERhKmc-5umzLo-7uZhdJ-PDjVbb-6y44MZ-9jFPDs-7uVt1V-8qGaa6-9NQACd-8eWdEo-7uZhA7-2i67j3N-rd2PMz-2cSNBQV-7uZhHb-5WnRiJ-dZeuqa-qgN4PJ-6RijhD-9jFPD1-SNQG38-bEs4cg-2iUp1zL-WZ8Gr-XBc4BZ-QcCH3k-7uVs8Z-XBc3Np-dsLwSD-XBc4iT-9jMC2G-QnTKp8-tT12Ff-XKfBGG-ts6AbD-s41TwC-tpL2rb-f9wrYY-tATwrP-6n4afY-aX1Lde-KxzdrJ-awNuPm-z6Cehj/
https://www.ars.usda.gov/arsuserfiles/opmp/ipm%20road%20map%20final.pdf


Economic Injury Level
Crop loss is more 

expensive than controlling 
the pest

Economic Threshold
Pest abundance or 

damage level that will 
exceed EIL if not 

treated

Photo: Joy (CC by 2.0) 

What is an Action Threshold?

https://www.flickr.com/photos/joyosity/36351828383/in/photolist-XohC6M-8qjQ2h-8eUe7n-VQMvuR-2xGZsJ-6DWTnd-ERhKmc-5umzLo-7uZhdJ-PDjVbb-6y44MZ-9jFPDs-7uVt1V-8qGaa6-9NQACd-8eWdEo-7uZhA7-2i67j3N-rd2PMz-2cSNBQV-7uZhHb-5WnRiJ-dZeuqa-qgN4PJ-6RijhD-9jFPD1-SNQG38-bEs4cg-2iUp1zL-WZ8Gr-XBc4BZ-QcCH3k-7uVs8Z-XBc3Np-dsLwSD-XBc4iT-9jMC2G-QnTKp8-tT12Ff-XKfBGG-ts6AbD-s41TwC-tpL2rb-f9wrYY-tATwrP-6n4afY-aX1Lde-KxzdrJ-awNuPm-z6Cehj/


Set up weekly 
and repeatable 

systems:

Creating your 
logbook is a 

great place to 
start! 

Date Time Initials Crop 
Location

Observation 
Type

Description Many 
options…

• Visual scouting – a big box to write in all pests seen or many columns with pest species
• Passive Monitoring – traps with unique identifiers, and columns with pest species
• Control methods – keep track of biocontrol releases, fertigation, watering, planting 

dates…etc.!

Monitoring & Recordkeeping



What products are NOT pesticides?

Identifying Flies Other Signs Animal Behaviors
& Problems

Traps & Monitoring Tools Exclusion Methods & Tools

Beneficial Nematodes, 
Insects & Mites 

• Rodent traps
• Pheromone baited traps (e.g. 

Japanese beetle bags)
• Sticky traps
• Mechanical methods – hand 

picking, vacuuming, etc.
• Bug zappers (do NOT 

recommend!)

• Solarization
• Row covers & insect netting

• Living organisms that hunt and 
infect pests naturally

• Do not require EPA registration
• Must be kept alive and handled 

properly
• Do not persist long-term without 

pests to feed on

What about microbial 
biopesticides???

(e.g. Beauveria bassiana)
• This is considered a 

pesticide!
• Formulated and sold 

commercially
• EPA-registered – sold 

as a commercial 
insecticide

• Persists on plant 
surfaces after 
application

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.



Photos: Machi (iNaturalist); Tim Haye; Surendra Dara; Foye and Steffan 2019; Scimat  

Often Insects or Other Non-Insect 
Arthropods Entomopathogens

Fungi
e.g., Beauveria bassiana

Predators
e.g., rove beetles

Parasitoids
e.g., larval parasitoids

Nematodes
e.g., Oscheius onirici

Bacteria & Viruses
e.g., Bacillus thuringiensis (Bt)

Generalist         Specialist

Biological Control

https://www.inaturalist.org/observations/80282998
https://www.cabi.org/news-article/cabi-scientists-reveal-evidence-that-a-natural-enemy-of-asian-fruit-fly-is-two-species-with-only-one-suitable-as-a-biocontrol-agent/
https://ucanr.edu/blogs/strawberries-vegetables/index.cfm?tagname=Can%20entomopathogenic%20fungus%20Beauveria%20bassiana%20be%20used%20with%20fungicides?
https://academic.oup.com/jee/article/113/2/1047/5704371
https://pixels.com/featured/8-bacillus-thuringiensis-bacteria-scimat.html


Photos: Sarah Foltz (Xerces.org); Victor Fursov; Tim Haye 

Conservation Biocontrol Augmentative Biocontrol Classical Biocontrol

Biological Control

https://xerces.org/pesticides/ecological-pest-management/conservation-biological-control
https://entomologytoday.org/2021/10/25/augmentative-biological-control-advancing-agriculture-developing-countries/
https://www.cabi.org/news-article/cabi-scientists-reveal-evidence-that-a-natural-enemy-of-asian-fruit-fly-is-two-species-with-only-one-suitable-as-a-biocontrol-agent/


Releasing Biocontrol Organisms in Maine

Get a permit from APHIS Get a permit from the Maine 
Department of Inland Fisheries and 

Wildlife

Check the Maine Unrestricted List

“Under the authority of 
the Plant Protection Act of 

2000, a Plant Protection and 
Quarantine (PPQ) 526 permit is 

required for the importation, 
interstate movement and 
environmental release of 

biological control organisms of 
plant pests and weeds.”

Link to register for ePermits

“Maine law allows the Department 
to maintain a list of species of fish 
and wildlife, including tropical fish 
and invertebrates, which do not 

require an importation, exhibition, 
or possession permit”

Link to the Unrestricted List
Link to Learn More

Link to the Wildlife Importation 
Permit Application

https://www.aphis.usda.gov/plant_health/plant_pest_info/weeds/downloads/PPAText.pdf
https://www.aphis.usda.gov/plant_health/plant_pest_info/weeds/downloads/PPAText.pdf
https://www.aphis.usda.gov/aphis/resources/sa_epermits/eauth-epermits
https://www.maine.gov/ifw/docs/unrestrictedspecies.pdf
https://www.maine.gov/ifw/fish-wildlife/captivity.html
https://www.maine.gov/ifw/docs/import_cat1.pdf
https://www.maine.gov/ifw/docs/import_cat1.pdf


What is integrated pest management?

Identification
• Proper identification of pest
• Understanding the system where the pest exists

Prevention, Cultural & Mechanical Control
• Prevent and control through physical means
• Set your location up for success

Monitoring & Recordkeeping
• Monitor in a tracked and systematic way
• Make it useful for the future!

Action Thresholds
• What is the population level?
• What methods are needed at this level?

Biological and Pesticide Control

• Dynamic and flexible as methods change

IPM is the standard, and 
many institutions are 

involved



Without proper 
identification, you 

cannot understand the 
organism or problem 
you are having with 

your garden.

Imagine trying to treat a 
broken arm without 

knowing that your arm 
is broken. What types 
of mistakes could you 

make?

Identification: Overview & Considerations



Colorado Potato Beetle (“Potato Bug”)

Identifying Flies Other Signs

• Damage can reduce 
yield and kill plants

• Has developed 
resistance to many 
insecticides

• Feeds on potato, 
pepper, eggplant, 
tomato, nightshade, 
and more!

Adults (Year-Round) Eggs (May-Sept)

Larvae (June-Oct)Pupae (July-October)

Sources: UMaine Extension, Maine Potato IPM Program, www.potatobeetle.org; Photos: David Cappaert, imarsman , Giuseppe Mazza

First discovered in the 
Rocky Mountains on 

buffalo bur!
• Typically laid on the 

underside of a leaflet
• Egg masses with 15-40 

eggs per mass

2-3 weeks

4-10 days
5-10 days 1-3 generations 

per year 

• Pupate in the soil below plants 
where they fed

• Adults overwinter under the soil
• Emerge in the spring to feed and 

mate
• Females capable of laying up to 

600 eggs

4–5-week 
period

• Small larvae feed on 
tender new growth

• “Slug-like” 
appearance

• Can eat 40 cm² 
potato leaves per 
day!

https://extension.umaine.edu/potatoes/ipm/field-guide/colorado-potato-beetle/#:%7E:text=Adult%20Colorado%20Potato%20Beetle,adults%20per%2050%20plants%20surveyed.
https://www.maine.gov/dacf/php/gotpests/bugs/factsheets/col-potato-beetle-me.pdf
http://www.potatobeetle.org/
https://bugguide.net/user/view/2166


Identifying Flies Other Signs Animal Behaviors
& Problems

Identifying
Colorado Potato Beetles

Monitoring & Plant Damage When to Take Action &
Control Options

• Established economic thresholds:
• Avg. 25 adults/50 plants
• Avg. 200 sm larvae/50 plants 
• Avg. 75 lg larvae/50 plants

• Hand pick adults, eggs, and larvae 
and drop into a bucket of soapy 
water

• Small hand-held vacuum cleaner
• Remove all life stages

• For farms: several more options 
laid out in detail on Andrei’s 
website here!

• Adults: 3/8 inch long, 1/4 inch 
wide; 10 alternating yellow and 
black stripes

• Larvae: orange / red in color, 
distinctive black spots along the 
side

• Begin monitoring every 2-3 days 
for adults in early spring

• Look at crop plants and weeds
• If adults found, search for eggs 

and larvae on the underside of 
leaves

• Beat sampling: place a drop cloth 
under plant, tap and look for 
insects falling off

Colorado Potato Beetle

Sources: UMaine Extension, Maine Potato IPM Program, www.potatobeetle.org; Photos: David Cappaert, imarsman , Giuseppe Mazza

http://www.potatobeetle.org/overview/
https://extension.umaine.edu/potatoes/ipm/field-guide/colorado-potato-beetle/#:%7E:text=Adult%20Colorado%20Potato%20Beetle,adults%20per%2050%20plants%20surveyed.
https://www.maine.gov/dacf/php/gotpests/bugs/factsheets/col-potato-beetle-me.pdf
http://www.potatobeetle.org/
https://bugguide.net/user/view/2166


Colorado Potato Beetle

When garden is limited to a few potato, tomato, or eggplant plants, 
hand-picking overwintered adults and egg masses early in the 
season is the simplest management approach… 

…It is no more time-consuming than other gardening practices, does 
not require expensive purchased inputs, and environmentally 
friendly. It can also be a relaxing and somewhat therapeutic 
experience – after all, from the biological point of view we have 
evolved to be hunters and gatherers, not computer programmers 
or hedge fund managers…

The picking should be done for several weeks because overwintered 
beetles exit diapause and colonize host plants over approximately 
one-month time window.

Sources: www.potatobeetle.org 

http://www.potatobeetle.org/


Striped Cucumber Beetle

Identifying Flies Other Signs

• Damaging on 
cucurbits: squash, 
cucumber, melon, 
and pumpkin

• Spread diseases 
including bacterial 
wilt, cucumber 
mosaic virus, and 
squash mosaic virus

Adults Eggs

LarvaePupae

Sources: UMaine Extension; UNH Extension; Maine DACF; MOFGA; Photos: David Cappaert, Whitney Cranshaw, Gerald Holmes;   

Beetles will even feed on 
the rind of produce!• Eggs are laid in the soil

• Larvae feed 
and can 
cause severe 
damage to 
roots

2-6 weeks

8-10 days
7-10 days 1-3 generations 

per season

• Mature larvae pupate in the soil

• Adult feed inside flowers, preventing 
pollination and fruit set

• Unmated adults overwinter under 
leaves and other debris

https://extension.umaine.edu/ipm/ipddl/publications/5038e/
https://www.maine.gov/dacf/php/gotpests/bugs/factsheets/striped-cuke-beetle-nh.pdf
https://www.maine.gov/dacf/php/gotpests/bugs/documents/Managing-Striped-Cucumber-Beetle-Single.pdf
https://www.mofga.org/resources/fact-sheets/striped-cucumber-beetle/
https://www.insectimages.org/browse/detail.cfm?imgnum=5381056
https://www.insectimages.org/browse/detail.cfm?imgnum=1243177
https://www.insectimages.org/browse/detail.cfm?imgnum=5602574


Striped Cucumber Beetle

Identifying Flies Other Signs Animal Behaviors
& Problems

Identifying Cucumber Beetles Monitoring & Plant Damage When to Take Action &
Control Options

• Check cucurbits daily for adults & 
hand pick

• Beetles can arrive daily, it can feel 
frustrating to see them again and 
again- keep going! 

• Rotate cucurbit crops to a new 
spot each year

• Plant wilt-resistant varieties
• Remove plant debris from the 

garden
• Barriers or row covers can help, 

remove by midsummer to allow 
pollination to occur

• Remove alternative hosts nearby, 
including goldenrod and aster

• Adults: 1/5th inch, black head, 
yellow-green wing coverings, 
three black stripes

• Larvae: 1/3 inch, dark on each end

• Look for adults emerging and 
feeding on willow, apple, 
goldenrod, and more in the spring 
(when soil temps reach 55°F)

• Adults will move to cucurbits as 
soon as available

• Search for adults in the early 
morning, look for damage on 
young leaves and in flowers

Sources: UMaine Extension; UNH Extension; Maine DACF; MOFGA; Photos: David Cappaert, Whitney Cranshaw, Gerald Holmes;   

https://extension.umaine.edu/ipm/ipddl/publications/5038e/
https://www.maine.gov/dacf/php/gotpests/bugs/factsheets/striped-cuke-beetle-nh.pdf
https://www.maine.gov/dacf/php/gotpests/bugs/documents/Managing-Striped-Cucumber-Beetle-Single.pdf
https://www.mofga.org/resources/fact-sheets/striped-cucumber-beetle/
https://www.insectimages.org/browse/detail.cfm?imgnum=5381056
https://www.insectimages.org/browse/detail.cfm?imgnum=1243177
https://www.insectimages.org/browse/detail.cfm?imgnum=5602574


Striped Cucumber Beetle

Photos: Art Cushman, Whitney Cranshaw; 

https://www.insectimages.org/browse/detail.cfm?imgnum=5006074
https://www.insectimages.org/browse/detail.cfm?imgnum=1243173


Japanese Beetles

Identifying Flies Other Signs

• Adults feed on 
foliage and fruits of 
hundreds of species

• Grubs feed on roots 
of many plants and 
grasses, often 
destroying turf

Adults Eggs

LarvaePupae

Sources: GotPests; UMaine Extension; DACF Grubs; Review Article (2022); Photos: Bugwood.org – Steven Katovich, Jon Yuschock, Whitney Cranshaw, Cornell Cals Grub ID Tool   

Accidentally introduced 
in New Jersey in 1916• Eggs laid individually in turf 15-

20cm below soil surface

• Feed from late July 
through August

• Hard frosts – deeper to 
soil, overwinter (year 1)

• Feed (year 2) from May 
through mid-June

2 weeks
1-3 weeks Development is 

temp dependent

• Pupate in mid-June after 
feeding for 4-8 weeks 
once soil temps reach 
around 50°F

• Emerge around the 
start of July, live for 
up to 40 days

• Typically produce 40-
60 eggs in lifetime

https://www.maine.gov/dacf/php/gotpests/bugs/japanese-beetle.htm
https://extension.umaine.edu/ipm/ipddl/publications/5037e/
https://www.maine.gov/dacf/php/gotpests/bugs/documents/GrubsGotYourLawn.pdf
https://doi.org/10.1093/jipm/pmab043
https://grubid.cals.cornell.edu/japanese-beetle/


Japanese Beetles

Identifying Flies Other Signs Animal Behaviors
& Problems

Identifying Japanese Beetles Monitoring & Plant Damage When to Take Action &
Control Options

• Combination of methods best
• Grubs – monitor for 8-10 per 

square foot, treat if found at this 
level; water grass!

• Adults – constant hand-picking or 
vacuuming

• DO NOT KILL adults with 
white eggs…

• IF pheromone traps desired, place 
at least 50 feet away from 
protected plants. Empty before 
entirely full.

• Some evidence that beneficial 
nematodes work in the last three 
weeks of August work

• Adults: ~1/2 inch, metallic green 
with copper brown wing covers; 
row of white hair tufts (6 per side)

• Grub (larvae): ~1 inch when fully 
grown, C-shaped

• Adults:
• Feeding damage looks like 

lacy leaves – many holes, 
skeletonized

• Feeds on over 400 plants
• Larvae

• Skunks and crows digging up 
the lawn

Sources: GotPests; UMaine Extension; DACF Grubs; Review Article (2022); Photos: Bugwood.org – Steven Katovich, Jon Yuschock, Whitney Cranshaw, Cornell Cals Grub ID Tool   

https://www.maine.gov/dacf/php/gotpests/bugs/japanese-beetle.htm
https://extension.umaine.edu/ipm/ipddl/publications/5037e/
https://www.maine.gov/dacf/php/gotpests/bugs/documents/GrubsGotYourLawn.pdf
https://doi.org/10.1093/jipm/pmab043
https://grubid.cals.cornell.edu/japanese-beetle/


Japanese Beetles

“In areas where the beetle is established, these traps are 
effective at detecting and monitoring populations rather than 
management, as they typically attract more beetles than they 
capture, leading to increased feeding and damage on nearby 
plants.

Deploying one or multiple traps resulted in much greater 
beetle defoliation of plants in residential landscapes compared 
with no traps.

This increase in beetle feeding damage results from the 
spillover effect, caused by the beetles being more attracted to 
the overall location than to the trap.”

Source: Althoff and Rice 2022

https://academic.oup.com/jipm/article/13/1/2/6503655?login=true


Japanese Beetle Biocontrol

Identifying Flies

Sources: DACF; University of Minnesota Extension; Images: UMaine Cooperative Extension; Jacques Lasnier; Beckadoodles; Bugwood.org – Whitney Cranshaw

Winsome Fly
• Adult flies – 5mm

• Emerge one week before 
Japanese beetles and feed on 
nectar-producing plants

• Lay eggs on adult beetles
• Larvae hatch within a few days
• Serrated mouthparts: bore into 

adult beetle
• Feeds inside beetle for 3-4 days
• Beetles die within 5-10 days
• Overwinters inside of the beetle 

cadaver

https://www.maine.gov/dacf/php/gotpests/bugs/factsheets/THE%20FLY%20THAT%20ATTACKS%20JAPANESE.pdf
https://fruitedge.umn.edu/winsome-fly-istocheta-aldrichi-unique-biocontrol-agent-japanese-beetle-minnesota


Japanese Beetle Biocontrol

Identifying Flies

Sources: University of Minnesota Extension; Images: J.E. O’Hara

https://fruitedge.umn.edu/winsome-fly-istocheta-aldrichi-unique-biocontrol-agent-japanese-beetle-minnesota


White Grubs: Knowing the species is crucial to control!

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: Dave Shetlar (OSU); WSU; Bugwood.org – David Cappaert, Steven Katovich, Bruce Watt, Joseph Berger, Whitney Cranshaw, Jim Baker, Clemson University,    

Japanese Beetles
(July 15 egg hatch)

European Chafers
(July 1 egg hatch)

June Beetles Oriental Beetles
(July 15 egg hatch)

Rose Chafers Asiatic Garden 
Beetles (Jul 1)

https://www.maine.gov/dacf/php/gotpests/bugs/documents/GrubsGotYourLawn.pdf


White Grubs

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: Dave Shetlar (OSU); WSU; Bugwood.org – David Cappaert, Steven Katovich, Bruce Watt, Joseph Berger, Whitney Cranshaw, Jim Baker, Clemson University,    



Tomato & Tobacco Hornworms

Identifying Flies Other Signs

• Feed on solanaceous 
plants: tobacco, 
tomato, eggplant, 
pepper, potato, and 
some weeds

• Large caterpillars 
can strip a plant of 
foliage in a short 
period of time

Adults Eggs

LarvaePupae

Sources: UMaine Extension; DACF GotPests; Kansas State; UF Extension; UMass Extension  ; Photos: Bugwood.org, Whitney Cranshaw, Art Cushman, Nancy Hinkle, John French, Joseph Berger, Robert Zimlich   

The tobacco hornworm is 
more likely to be seen in 

Maine gardens.
• Vary in color from light 

green to white
• Deposited on top and 

bottom of leaves, more 
frequently the bottom

~20 days

2-8 days
Overwinter ~1 generation 

per year

• Mature larvae drop 
to the soil, burrow 
3-4 inches, and 
pupate

• Adults emerge 
in late spring or 
early summer

• Typically called 
sphinx, hawk, or 
hummingbird 
moths

Photos: Tobacco hornworms

• Typically, 
five instars

https://extension.umaine.edu/home-and-garden-ipm/fact-sheets/common-name-listing/hornworms/
https://www.maine.gov/dacf/php/gotpests/bugs/hornworms.htm
https://www.maine.gov/dacf/php/gotpests/bugs/documents/hornworm-kansas.pdf
https://www.maine.gov/dacf/php/gotpests/bugs/documents/hornworms-fla.pdf
https://ag.umass.edu/vegetable/fact-sheets/hornworm-tomato?utm_source=chatgpt.com


Identifying Flies Other Signs Animal Behaviors
& Problems

Identifying Hornworms Monitoring & Plant Damage When to Take Action &
Control Options

• Hand pick 
into a 
bucket of 
soapy 
water, or 
feed to 
chickens

• If parasitoid 
cocoons are 
present, 
leave the 
caterpillar

• Adults: Medium to large moths, 
mottled gray-brown, 4-5 inch 
Larvae: Horny spike on tail end, 
large caterpillars up to 4 inches 
long

• Surprisingly difficult to see
• Active at night
• Damage the leaves and stems of 

plants
• Leaves behind dark green or black 

droppings

Tomato & Tobacco Hornworms

Sources: UMaine Extension; DACF GotPests; Kansas State; UF Extension; UMass Extension  ; Photos: Bugwood.org, Whitney Cranshaw, Art Cushman, Nancy Hinkle, John French, Joseph Berger, Robert Zimlich   

https://extension.umaine.edu/home-and-garden-ipm/fact-sheets/common-name-listing/hornworms/
https://www.maine.gov/dacf/php/gotpests/bugs/hornworms.htm
https://www.maine.gov/dacf/php/gotpests/bugs/documents/hornworm-kansas.pdf
https://www.maine.gov/dacf/php/gotpests/bugs/documents/hornworms-fla.pdf
https://ag.umass.edu/vegetable/fact-sheets/hornworm-tomato?utm_source=chatgpt.com


Source: Giant Veggie Gardener, Vansky UV Flashlight

Tomato & Tobacco Hornworm Scouting Trick

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

https://giantveggiegardener.com/category/organic-pest-controls/uv-light-for-tomato-hornworms/


Tomato & Tobacco Hornworm Biocontrol

Sources: NC State Extension; Photos: Alex Wild, Bugwood.org – Gerald Holmes  

Cotesia congregata
• Adult females inject 

eggs into caterpillars
• Parasitoid larvae bore 

into the host and feed 
on tissues inside 
caterpillars

• Chew through skin of 
host, emerge, and spin 
silk cocoons and pupate

• Adults emerge in about 
a week's time, and the 
caterpillar does not 
feed much during this 
week

• LEAVE CATERPILLARS!

https://entomology.ces.ncsu.edu/biological-control-information-center/beneficial-parasitoids/cotesia-wasp/


Cutworms (several species)

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: UMaine Extension; DACF Gotpests; UNM Extension; Photos: Bugwood.org - Whitney Cranshaw, W.M. Hantsbarger 

Identifying cutworms Monitoring & Plant Damage When to Take Action &
Control Options

• Keep crop areas as weed-free as 
possible, especially in the fall and 
spring (moths are attracted to 
weeds for egg-laying)

• Till in the fall to destroy or expose 
overwintering pupae

• Hand-pick cutworms feeding on 
plants after dark

• Protect young plants with 
aluminum foil collars around the 
stems (pushed 1 inch into the 
ground)

• Apply insecticides in the evening

• Adults: Typically brown or black 
moths with splotches or stripes on 
wings, 1.5 inch wingspan, darker 
forewing

• Larvae: Can be challenging to 
identify to species; smooth with 
few hairs, typically curl into a tight 
c-shape

• Most caterpillars are nocturnal, 
monitor in the morning when 
damage is easier to see

• Monitor corn, peppers, tomatoes, 
and beans

• Look for plants that have been cut 
off, stunted, or killed

https://extension.umaine.edu/ipm/ipddl/publications/5015e/
https://www.maine.gov/dacf/php/gotpests/bugs/cutworm.htm
https://extension.umn.edu/yard-and-garden-insects/cutworms


Common Cutworms in Maine

Identifying Flies

Photos: Whitney Cranshaw; W.M. Hantsbarger, Ian Kimber, Joseph Berger 

Army Cutworm Black Cutworm Variegated 
Cutworm Army Cutworm



Slugs & Snails

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: UMaine Extension; MOFGA; DACF Gotpests; UNM Extension; Photos: Joseph Berger, Matthew Boucher

Identifying Slugs & Snails Monitoring & Plant Damage When to Take Action &
Control Options

• Remove damp hiding areas for 
slugs (unless willing to check daily)

• Improve drainage
• Copper barriers around garden 

(see MOFGA link below)
• Bare cultivated perimeter around 

garden
• Conserve predatory beetles
• Trap and drown slugs with beer 

traps (see UNM Extension link 
below).

• Place “traps” – horizontal boards, 
rocks, pots, etc. and check every 
morning for slugs and snails to 
remove into a bucket of soapy 
water

• Closely related mollusks 
(gastropods)

• Over 90 terrestrial gastropod 
species in Maine

• Gray garden slug is the most 
common in east coast gardens 
(photo)

• Most active on wet/overcast days 
or at night

• Overwinter as eggs and adults, 
typically emerge at 32-40 F

• Look for:
• Shiny slime trails on the 

ground
• Damage to plants (be aware 

that it can mimic damage 
from other pests)

• Slug eggs

https://extension.umaine.edu/home-and-garden-ipm/fact-sheets/common-name-listing/slugs-and-snails/
https://www.mofga.org/resources/fact-sheets/slugs-and-snails/
https://www.maine.gov/dacf/php/gotpests/othercritters/slugs-snails.htm
https://extension.umn.edu/yard-and-garden-insects/slugs#handpick-or-trap-slugs-298062


Slugs & Snails

Sources: MOFGA Website, Matthew Boucher; Jim Dill (UMaine Extension)

https://www.mofga.org/resources/fact-sheets/slugs-and-snails/


Quackgrass

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: DACF Gotpests; Cornell CALS; Photos: Bugwood.org - Robert Vidéki, University of Minnesota

Identifying Quackgrass Monitoring When to Take Action &
Control Options

• Hand removal is difficult
• Tillage can potentially make 

quackgrass worse by spreading 
rhizomes

• In small areas, rake up the 
surfaced rhizomes and remove 
them.

• If using herbicides, apply a 
targeted (spot-treatment) 
approach. This is one species that 
herbicides are the most likely 
solution.

• Leaves are long, flat and 
tapered, and slightly hairy on 
the upper surface.

• Seeds grow on long, narrow 
spiked seed heads which are 3 
to 8 inches long

• Seedlings emerge in spring into 
summer (shoots are more 
common)

• Shoots emerge from old rhizomes 
in early spring, and from new 
rhizomes in the late summer and 
fall

• New shoots will appear after 
tilling or hoeing

• Seed heads appear in July

• Stems are 
smooth 
and hollow 
and grow 
1-4 feet 
tall.

https://www.maine.gov/dacf/php/gotpests/weeds/quackgrass.htm
https://cals.cornell.edu/weed-science/weed-profiles/quackgrass


Quackgrass

Sources: Bugwood.org – Steve Dewey, USDA Plants Database, Bruce Ackley



Potato Late Blight

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: DACF Gotpests; UMaine Extension; Photo: Bugwood.org, Robert Wick 

Identifying Potato Late Blight Monitoring & Plant Damage When to Take Action &
Control Options

“Cultural control alone or chemical 
control alone will not provide 
adequate protection during the late 
blight epidemics”

• Plant certified seed free of late 
blight

• Eliminate cull piles and volunteer 
potatoes

• Control solanaceous weeds (esp. 
nightshade family)

• It is likely fungicides will be 
needed depending on timing

• Brown, leathery spots form on 
green fruit, turning brown to 
purplish-black. In humid 
conditions, white mold appears.

• Black and brown spots appear on 
stems, spreading quickly, 
potentially killing entire veins in 
high humidity.

• Monitor potato and tomato 
plants, along with solanaceous 
weeds

• Disease overwinters in infected 
tubers in cull piles, infected 
volunteer plants, or seed

• Ideal conditions: nighttime temps 
in the 50s, daytime temps in the 
70s, with rain, fog, or heavy dew

Late Blight is a very serious 
disease. If you suspect Late Blight 
in your garden, please contact the 
University of Maine Cooperative 

Extension, Pest Management 
Office at 800-287-0279

• Affected fruit 
often rots due 
to secondary 
bacteria and 
fungi.

https://www.maine.gov/dacf/php/gotpests/diseases/late-blight.htm#:%7E:text=Late%20Blight%E2%80%94Phytophthora%20infestans,plants%20during%20cool%2C%20wet%20weather.&text=Fruit%20may%20develop%20a%20cottony,turn%20brown%20to%20purplish%2Dblack.
https://extension.umaine.edu/publications/2441e/


Potato Late Blight

Sources: Bugwood.org – Metin Gulesci, Thirunarayanan Perumal, Gerald Holmes



Powdery Mildews

Identifying Flies Other Signs Animal Behaviors
& Problems

Sources: DACF Gotpests; Maine IPM Council; MOFGA; Photo: Rebecca A. Melanson

Identifying Powdery Mildew Monitoring & Plant Damage When to Take Action &
Control Options

• Choose plants wisely: Plant 
resistant varieties.

• Use wider plant spacing spread.
• Prune to promote maximum air 

circulation and reduce relative 
humidity

• Remove infected leaves when 
symptoms are noticed

• Destroy infected plant material by 
composting or burial. 

• Caused by a variety of fungi
• Patches of white fungal growth on 

upper lead surface
• Different species have different 

host plants

• Look for dwarfing and stunting of 
plant and deformation of flower 
buds and shoots.

• Scout:
• upper and lower side of 

leaves regularly
• for white powdery fungal 

patches on the undersides of 
older leaves

https://www.maine.gov/dacf/php/gotpests/diseases/powdery-mildew.htm
https://www.maine.gov/dacf/php/gotpests/diseases/documents/Managing-Powdery-Mildew-Single.pdf
https://www.mofga.org/resources/fact-sheets/powdery-mildew-of-cucurbits/


Powdery Mildews

Sources: Bugwood.org – Rebecca Melanson, Edward Sikora, Yonghao Li, PSU Plant Pathology



What is integrated pest management?

Identification
• Proper identification of pest
• Understanding the system where the pest exists

Prevention, Cultural & Mechanical Control
• Prevent and control through physical means
• Set your location up for success

Monitoring & Recordkeeping
• Monitor in a tracked and systematic way
• Make it useful for the future!

Action Thresholds
• What is the population level?
• What methods are needed at this level?

Biological & Pesticide Control

• Dynamic and flexible as methods change

IPM is the standard, and 
many institutions are 

involved



Pesticide Control

Pesticide Safety Practices

Source:

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.



Pesticide Control

Pesticide Safety Practices

Source:

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

• Over-reliance can end up in pest 
resistance. 

• The IPM strategy of using different 
modes of action helps reduce that risk

https://irac-online.org/mode-of-action/classification-online/



Pesticide Control

What types of pesticides you may encounter at box stores & garden centers….

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

Source:



Pesticide Control

25B Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

Source:



Pesticide Control

25B Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

Source:



Pesticide Control

Homemade Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

Source:



Pesticide Control

Conventional Pesticides



Pesticide Control

Conventional Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.



Pesticide Control

Conventional Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.



Pesticide Control

Conventional Pesticides



Pesticide Control

Conventional Pesticides

This does not constitute an endorsement or a recommendation by the State of Maine or the Board of Pesticides Control to any specific product.

Source:



Pesticide Control

Conventional Pesticides

Source:



Pesticide Control

Conventional Pesticides

Source:

Broadcast 
applications of lawn 
herbicides can cause 
weird results

• Broadcast 
applications of any 
pesticide are 
prohibited within 25 
feet of any wetland 
or water body



Questions & Additional Resource Links
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