






IPM is the Answer! 

ÅIntegrated Pest Management 

ïOrganized and systematic approach to preventing 
and managing all pests 

ÅIPM Offers 

ïMinimized risks (health, $, disruption) 

ïEffective, long-term pest control 

ïImproved crop quality/quantity 

 



Integrated Pest Management 





BMP 1: Design and operate facilities to 
prevent introduction and spread of pests 

 ÅKeep plants healthy 
ÅDesign spaces and processes to 

permit  excellent sanitation and 
quarantine.  
ÅLƴŘƻƻǊǎΥ  ƪŜŜǇ ǇŜǎǘǎ ƻǳǘ ŀƴŘ ŘƻƴΩǘ 

give them shelter. Install and 
maintain air filters. Seal pest 
entryways, cracks, crevices and 
voids. 
ÅOutdoors: maintain space around 

plants, control weeds, install 
barriers 



BMP 2: Use, Store and Dispose Pesticides in 
Accordance with Regulations 

ÅKnow and follow all regulations 
ÅRead and follow product label directions 

for use, storage and disposal. 
ÅEnsure worker protection standards are 

met. 
ÅPesticides only used by licensed 

applicator unless growing only for self 
and household patients. 

ÅEnsure any product used is registered 
and not prohibited for use on Cannabis 
in Maine. 



BMP 3: Establish and Utilize Sanitation Protocols 
to Prevent the Spread of Pests and 

Contaminants by Workers 

ÅEstablish protocols to prevent 
pests from hitchhiking on 
ǿƻǊƪŜǊǎΩ ŎƭƻǘƘƛƴƎΣ ǎƘƻŜǎ ƻǊ 
equipment.  

ïStart clean. Keep clean. 

ïWork in infested areas last 

ÅProvide training and verify pest 
preventive procedures are being 
followed.  



BMP 4: Provide Optimal Growing Conditions to 
Promote Healthy Plants, Encourage Natural Enemies 

and Minimize Pest Conducive Conditions 



 

Keep Weeds Out!  Insect Pests Thrive in weeds! 



BMP 5: Implement Effective Procedures to 
Regularly and Systematically Monitor for 

Pests 



BMP 6: Develop and Utilize an Integrated Pest 
Management Plan that includes Least-Risk 

Protocols for Preventing and Managing Common 
Pests 



Powdery mildew 

of Cannabis 

Podosphaera macularis 

Also infects hops, 

strawberry, delphinium, 

phlox, potentilla, geranium 

 

Photos: Whitney Cranshaw 



Conditions that Promote 
Powdery Mildew 

ÅHigh humidity 

ÅModerate temperature 

ÅStill air 



Powdery Mildew Prevention 
ÅQuarantine new plant material 

ÅMaintain humidity at or below 70%  

ÅMaintain good air circulation among plants 

ÅMaintain positive airflow at entrances/exits 

ÅUse strict sanitation protocols for workers and 
equipment 

ï Wear clean dedicated clothing/shoes or 
protective coverings to prevent intro  

ï of spores into growing areas 

ï {ǘŜǊƛƭƛȊŜ Ǉƻǘǎ ƻǊ ŘƻƴΩǘ ǊŜǳǎŜΦ 

ï Sterilize cutting tools before each cut. 

 

 



Powdery Mildew Management 

ÅIsolate, bag, and remove infected 
plants 
ÅApply approved, registered pesticides 

when/where/if needed 

Bacillus amyloliquifaciens 
Strain D747  
 

NOTE: No endorsement or 
approval indicated. Products 
shown for example only. Check 
with Maine Board Pesticides 
Control or read product label 
before using any pesticide 

Streptomyces lydicus 
WYEC 108 strain 



Home Made Pest Control Products 
NOT Allowed 



Pythium root rot fungi 

Pythium spp. 

Photos: Whitney Cranshaw 



Zoospores can easily 

spread through a 

hydroponic system 



Prevent Pythium 

ÅStart with clean plants and sterilized pots, flats, trays, 
tools 
ÅAvoid practices that allow spores to spread between 

plants 
ÅDisinfect floors, equipment, hard surfaces between 

growing cycles with an approved/registered product. 
ÅPlace disinfectant foot bath mats at entry points 

 
NOTE: No endorsement or 
approval indicated. 
Products shown for 
example only. Check with 
Maine Board Pesticides 
Control or read product 
label before using any 
pesticide 
 



Two-spotted 

spider mite 
Tetranychus urticae 

Photos: Whitney Cranshaw 



Hemp russet mite 
Aculops cannabicola 

Photo credit: Karl Hillig 



Constantly Monitor Plants for signs of mite presence/activity 

Catch early signs 
ǎǳŎƘ ŀǎ ǘƘƛǎΧ 

Photo: Whitney Cranshaw 



Χ¢ŀƪŜ ŀŎǘƛƻƴ ǿŜƭƭ 
before it gets like 
this! 

Photos: Whitney Cranshaw 



Avoid conditions that allow ñsteamrolliingò of 

mite populations   

Photo: Whitney Cranshaw 





Cuttings, if used, must 

be disinfested of all 

living stages of mites 

before introduction 

into a growing area 

www.cannabisculture.com 



Dark-winged fungus 

gnat, Bradysia spp. 

Photos: Whitney Cranshaw 



Fungus Gnat Trapping 

Photo: Whitney Cranshaw 



Some IPM Tools for Fungus Gnats 

ÅAvoid overwatering. Let potting media dry 
out on top before watering. 

ÅSticky Traps 

ÅBiological control agents 

ïSoil-dwelling predatory mites 

ïEntomopathogenic nematodes 



Aphids 
Å Complex life cycle 
Å Sucks plant sap from 

roots, stems, or leaves 
Å Parthenogenic: 

reproduces without 
mating 

Å Viviparous: live birth 

All aphids have a pair 
of cornicles 



Rice root 

aphid 
Rhopalosiphum 

rufiabdominalis 

Photos: Whitney Cranshaw 



Predatory mites 

Beneficial nematodes 
Insect 

predators and 

parasites 

Biological Control 
Use (or augment) natural 
enemies to prevent and 
manage pests. 



Conservation Strategies 

ÅMinimize pesticide impact on 
natural enemies 

ïProduct selection (ai, formulation) 

ïApplication methods 

ïTiming  

ïSpot treating 



Farmscape to Attract and Support 
Natural Enemies 

ÅCreate diverse plantings 

ïProvides shelter and 
alternate food for 
natural enemies 

ïInsectary plantings 

ÅPlant strips, borders or 
banks of flowering plants 

ïprovides nectar and 
pollen for beneficial 
insects 

Extension.org. 
Search for 
ΨFarmscapingΩ 



Predatory Mites for Control of Spider 
Mites and Fungus Gnats? 

ÅMesoseiulus longipes 
ïCan tolerate 70°F, 40% RH, but 

needs higher humidity with 
increasing temperature 

ÅGalendromus occidentalis 
ïBest in hot, humid conditions 

(80-100 F, > 50% RH)  
ÅNeoseiulus californicus 
ïBest at temps up to 100 F, 

>50% RH 
 



Spider Mite 

Predators 



Hypoaspis miles 

(aka Stratiolaelaps 

scimitus) 



Bes Control 
Biocontrol of Fungus Gnats 



Aphid Biocontrol 

Predatory Midge 

Aphidoletes aphidimyza: 
ÅVery mobile, generalist predator 

ÅAdults attracted to aphid 
honeydew Ą lays eggs 

ÅLarva kill up to 80 aphids per 
day 

ÅKill by paralyzing toxin 

ÅLarva are sneaking up onto their 
prey, paralyze it, and then suck 
the aphid dry 

ÅWorks ōŜǎǘ ƛƴ ŀǇƘƛŘ ΨƘƻǘ ǎǇƻǘǎΩ 
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Whitney Cranshaw, Colo State Univ. Bugwood.org 



Aphid Biocontrol 
Parasitic Wasps 

Aphidius colemani 

ïGood mobile searcher 

ïEffective against green peach 
and melon aphids 

ïSuitable with aphid banker 
plants 

Aphidius ervi 

ïGood mobile searcher 

ïEffective on potato and 
foxglove aphids  

Aphelinus abdominalis 

ïEffective for potato and 
foxglove aphids 
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https://itunes.apple.com/us/app/greenhouse-scout/id879950583?mt=8
https://itunes.apple.com/us/app/greenhouse-scout/id879950583?mt=8
https://play.google.com/store/apps/details?id=com.pocketipm.greenhousescout&hl=en
https://play.google.com/store/apps/details?id=com.pocketipm.greenhousescout&hl=en
https://play.google.com/store/apps/details?id=com.pocketipm.greenhousescout&hl=en
https://play.google.com/store/apps/details?id=com.pocketipm.greenhousescout&hl=en
mailto:eml38@cornell.edu




http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
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http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-12/documents/minrisk-active-ingredients-tolerances-2015-12-15.pdfthe EPA 25
http://www.epa.gov/sites/production/files/2015-01/documents/section25b_inerts.pdf
http://www.epa.gov/sites/production/files/2015-01/documents/section25b_inerts.pdf
http://www.epa.gov/sites/production/files/2015-01/documents/section25b_inerts.pdf


http://www.maine.gov/ipm


























http://extension.umaine.edu/ipm
http://extension.umaine.edu/ipm
http://www.thinkfirstspraylast.org/
http://www.maine.gov/ipm

