








IPM Is the Answer!

A Integrated Pest Management

I Organized and systematic approach to preventing
and managin@ll pests

A IPM Offers
i Minimizedrisks (health, $, disruption)
| Effective, longerm pest control
I Improved crop quality/quantity
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Integrated Pest Management

STEP 1 - KNOWLEDGE
Key pests
Pest lifecycles
Natural enemies
Growing area

: )
STEP 5 - EVALUATION STEP S2Ite ::gEI:TION
i IPM model ity
bbbl gl f t' I Time of planting & rotations
) ll?ﬁ:pl(?r?é e _o continua Water & nutrition management
Consult & adapt Improvement Farm hygiene
" Pest host management p

STEP 3 - OBSERVATION
Crop monitoring
Pest prediction models
Pheromone traps
Yellow sticky traps

STEP 4 - INTERVENTION
Mechanical controls
Biological controls

Chemical controls




State of Maine

Best Management
Practices for Pest
Prevention and
|Management in Maine
Medical Marijuana
Cultivation



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

A Keep plants healthy -_
A Design spaces and processes tl- T2 B
permit excellent sanitation and BESss 22?3

quarantine.

ALYR22NAEY 1SSLEE
give them shelter. Install and === |
maintain air filters. Seal pest
entryways, cracks, crevices and
voids.

A Outdoors: maintain space around
plants, control weeddnstall
barriers




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

A Know and follow all regulations

A Read and follow product label direction
for use, storage and disposal.

A Ensure worker protection standards are N R -
met. Bt ool

A Pesticides only used by licensed
applicator unless growing only for self S
and household patients. it

A Ensure any product used is registered

and not prohibited for use oannabis
In Maine




BMP 3: Establish and Utilize Sanitation Protoco
to Prevent the Spread of Pests and
Contaminants by Workers

A Establish protocols to prevent
pests from hitchhiking on
g2NJ] SNEQ Of 2
equipment. Pt o

| Start clean. Keep clean. 9”*"
I Workin infested area$ast <)

Take off contaminated clothes and wear extra ocnes

A Provide 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

OROIASTRAINWISE™
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BMP 5: Implement Effective Procedures tc
Regularly and Systematically Monitor for




BMP 6: Develop and Utilize an Integrated Pest
Management Plan that includes Led&dsk
Protocols for Preventing and Managing Commor

Pests
N A2
\Plantmg II.' Forecasting
Soil & L <
Preparation & = g1 Pest
iP5, Nl <& Trapping |
~ #@%ﬁa 87 - ==
) Ii_, n_-’ —— - "‘x_-'_--- . pé/ A- N ;
roning Ipe s A 2 () |
g U AEY)Monitoring | |

| ! 'l"-
Biological /| Cultural \

Controls I,-' Controls \




Powdery mildew
of Cannabis

Podosphaera macularis

Also infects hops,
strawberry, delphinium,
phlox, potentilla, geranium

Photos:WhitneyCranshaw




Conditions that Promote
Powdery Mildew

A High humidity
A Moderate temperature
A Still air




Powdery Mildew Prevention

A Quarantine new plantmaterial

A Maintain humidity at or below70%

A Maintain good air circulation among plants
A Maintain positive airflow at entrances/exits

A Usestrict sanitation protocols for workers and
equipment

i Wear clean dedicated clothing/shoes or ?,. ,
protective coverings to prevent intro .

I of spores into growing areas
i {OSNATAT S L20Ga 2NJi
I Sterilize cutting tools before each cut.




Powdery Mildew Management

Alsolate bag, and remove infected

plants

AApplyapproved, registered pesticides
when/where/if needed

llllllllllllllll

Bacillu‘samyloiiquifaq
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 = _

i)

,1

lb.. iy -

-i:?;fi?;’."’?"‘"i; i o
Streptomycedydicus
WYEC 108 strain



Home Made Pest Control Products
NOT Allowed




root rot fungi

Pythium spp.




Zoospores can easily
spread through a
hydroponic system
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Prevent Pythium

A Start with clean plants and sterilized pots, flats, trays
tools

A Avoid practices that allow spores to spread between
plants

A Disinfect floors, equipment, hard surfadestween
growing cycles with an approved/registered product

A Place 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

;amn Peroxygen Chemists

| @0xiDate 2.0




Two-spotted
spider mite |
Tetranychus urticae
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Hemp russet mite
Aculops cannabicola

8/5/2011 12:15:56 PM
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ConstantlyMonitor Plants for signs ofmite presence/activity
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Photos:Whitney Cranshaw




Avoi d conditi osteeamrolhiegb af
mite populations

Photo: WhitneyCranshaw







Cuttings, If used, must
ne disinfested of all
Iving stages of mites
pefore introduction
Into a growing area




12-14 Dyays

Dark-winged fungus
gnat, Bradysia spp.



Fungus Gnat Trapping

Photo: WhitneyCranshaw




Some IPM Tools for Fungus Gnats

A Avoid overwatering. Let potting media dry
out on top before watering.

A Sticky Traps
A Biological control agents

I Soikdwelling predatory mites
I Entomopathogenicmmematodes



\ reproduchve
(female)

\ Winter Cycle
v (one generation)

S @ eoa
second 9, 5
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live 5 /7
bith _ ~ summer /7
e migrant > e
T ——— -

: firsl fundatlrix

(male and
female)
L fall sexual /M

Summer Cycle
(many generations)

Figure 2. General life cycle of aphids. Asexual reproduction occurs during most of
the year (summer cycle). Some aphid species produce a generation of sexual indi-
viduals that produce overwintering eggs as shown in the winter cycle.

AphIdS

A Complex life cycle

A Sucks plant sap from
roots, stems, or leaves

A Parthenogenic
reproduces without
mating

A Viviparous: live birth




Rice root

aphid
Rhopalosiphum
rufiabdominalis

P <L 520 .
Photos:Whitney Cranshaw |
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Biological Control

Use (or augment) natural
enemies to prevent and

manage pests.
' .

"
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3
i

predators and {4

* s’

i e .
parasites | -~ ' . =



Conservation Strategies

A Minimize pesticide impact on
natural enemies

I Product selectiongd], formulation)
I Application methods

I Timing

I Spot treating

“When we kill off the natural
enemies of a pest we inherit
their work”— Carl Huffaker

~




Farmscapdo Attract and Support
Natural Enemies

A Create diverse planting

I Provides shelter and !

alternate food for “
natural enemies

I Insectary plantings

A Plant strips, borders o1 [
banks of flowering plai

| provides nectar and
. . Farmscaping: Making Use of Nature’s Pest
pollen for beneficial  [management services

?'( articles.extension.org
http-ffarticles extension.org/pages/1857 3farmscaping:-making-use-of-natures-pest-management-services

: o Extension.org.
INSects B Search for
Geoff Zehnder, Clemson University Lparmscapln@




Predatory Mites for Control of Spider
Mites and Fungus Gna's

A Mesoseiuludongipes

I Can tolerate 7&,40%RH, but
needs higher humidity with
Increasing temperature

A Galendromusoccidentalis

I Best in hot, humid conditions
(80-100 F, > 50%H)

A Neoseiulusalifornicus

I Best at temps up to 100 F,
>50% RH




Spider Mite
Predators




o

PREDATOR

PEST
Fungus Gnat Hypoaspis miles

Hypoaspis miles

(aka Stratiolaelaps
scimitus)




Biocontrol of Fungus Gne iy,




Aphid Biocontrol

Predatory Midge
Aphidoletesaphidimyza

A/erymobile, generalist predato

Addultsattracted toaphid
honeydewA lays eggs

A_arva kill up to 80 aphids per
day

Aill by paralyzing toxin
A arva are sneaking up onto the

prey, paralyze it, and then suck
the aphid dry

Avorkso Said Ay | LK

Whitney CranshawColoState Univ. Bugwood.org

January 29, 2016



Aphid Biocontrol

Parasitic Wasps

Aphidiuscolemani
I Good mobile searcher

| Effective against green peac
and melon aphids

I Suitablewith aphid banker
plants

Aphidiuservi
I Goodmobilesearcher

I Effectiveon potato and
foxglove aphids

Aphelinusabdominalis

I Effective forpotato and
foxglove aphids


















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
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/2015-12/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

