
2023 Cannabis Conference
Las Vegas, NV

August 17, 2023

Got Pests? Learn The Best Strategies 
For Preventing And Mitigating Pests

Raymond A. Cloyd
Professor and Extension Specialist in Horticultural Entomology/Plant 

Protection
Department of Entomology: Kansas State University; Manhattan, KS
Phone: 785-532-4750/785-236-9150                   Email: rcloyd@ksu.edu



* Identification Of Pests
* Scouting
* Sanitation
* Biological
* Biopesticides
* Questions And Discussion

Overview: What To Expect



Dealing With Pests In The “Front End” (Early In Production) Will Mitigate Having 
To Deal With Pests On The “Back End” (Later In Production): Proactive Approach!



Once The Crop Is In Reproductive Mode (Phase) Then Options Are 
Limited Regarding Managing Insect And/Or Mite Pest Populations



Key Plant Protection Strategies That Need To Be 
Implemented To Prevent Or Mitigate Pest Problems

* Identify insect and mite pests
* Scout crop regularly

* Implement sanitation practices
* Establish a biological control 

program
* Educate yourself



Questions That You Need To Know 
Associated With Insect And Mite Pests

* What is the life cycle?
* How many generations are there per 

year/cropping cycle?
* What is the feeding damage? 

* What life stages are susceptible to 
biological control agents or pesticides? 





Insect And Mite Pests Of Cannabis Crops
* Aphids (foliar-feeding)

* Thrips
* Twospotted spider mite

* Hemp russet mite
* Broad mite
* Root aphids

* Root mealybugs
* Whiteflies

* Fungus gnats





Reproductive Capacity Of Certain Insect And Mite Pests 
Impacts Your Ability To Effectively Manage Insect And 

Mite Pest Populations: ‘Numbers Game’

Aphid Twospotted Spider Mites



Aphid Reproduction (Parthenogenesis): 
‘Numbers Game’



‘Many’ Aphids Can Be Produced In A ‘Short’ Period Of 
Time

In 5 Generations, A Single Green Peach Aphid May Give Rise To 
13,552,028 Individual Aphids (Harrison, 1969)



Aphids On Underside Of Cannabis Leaf



Twospotted Spider Mite Feeding Damage On Cannabis Leaves



The First Item 
Associated With Plant 

Protection Is To 
Establish A Reliable 

And Coordinated 
Scouting Program. 



Scouting Is Important In Determining The Presence And 
Trends Associated With Insect And Mite Pest Populations



Scouting For Insect And Mite Pests Using The Beat Method, Which Will 
Help Determine Presence Or Absence Of Insect And/Or Mite Pests



Insect And Mite Pests Are Typically Located On Leaf Undersides. 
So, Look Under Leaves For The Presence Of Insect And Mite Pests



Use A 10- Or 16-Power Hand Lens To Observe Insect And Mite Pests On The 
Underside Of Leaves Or On A White/Black Sheet Of Paper When Scouting
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Population Trends Of 
Insect And Mite Pests 

Are Dependent On 
Temperature And Stage 

Of Plant Growth
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Figure 1. Mean of weekly western flower thrips, Frankliniella occidentalis (Pergande) adults captured on blue sticky cards per month for 1994 and 1995.
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Record-Keeping Data Sheets



This Is What Can Happen If You Do Not Scout Regularly For Insect And 
Mite Pests, Such As; Twospotted Spider Mite, Tetranychus urticae



The First Line Of Defense 
Against Insect And Mite 
Pests, And Plant Diseases 

Involves Implementing 
Appropriate Sanitation 

Practices







Fundamentals Of Greenhouse Sanitation
* Place all debris into refuse containers with tight-
sealing lids or dispose of debris into dumpsters or 

‘compost piles.’
* Eliminate algae from benches and floors. 

* Remove undesirable plants (weeds), and plant 
and growing medium debris.

* Dispose of old stock plants or any left-over plant 
material.

* Clean plant containers thoroughly if they are to 
be re-used.



Top Five Sanitation 
Tips

1. Throw Away Dead 
Plants

2. Pick-Up All Plant 
And Leaf Litter
3. Clean Filters

4. Use Filtered Water
5. Clean Bench 

Surfaces, Tools, And 
Containers



Implementing A Proper Sanitation Program Can Reduce Problems With 
Insect And Mite Pests, And Plant Pathogens (Fungi And Bacteria) 



Concrete Flooring Can Alleviate Problems 
With Algae And Weeds



Extension 
Publication

Sanitation Insect 
Pest Management 

In Greenhouse 
Production 

Systems (MF3592 
September 2021)

http://bookstore.ksre.ksu.edu/pubs/MF3592.pdf



Types Of Biological Control Agents

• Parasitoids
• Predators
• Beneficial 
Nematodes



Parasitoid Predatory Mite

Beneficial NematodesTypes Of 
Biological 

Control Agents





Aphid Parasitoid (Aphidius ervi)

Container Of Rove Beetles (Dalotia coriaria)

Beneficial Nematode (Steinernema feltiae) 



Containers Of Different Biological Control Agents

Chrysopa carnea Phytoseiulus 
persimilis

Aphidoletes 
aphidimyza







Biological Control Agents For Aphids: Parasitoids
(Aphidius colemani, Aphidius ervi, Aphidius

matricariae, and Aphelinus abdomalis)



Western Flower Thrips Life Cycle

What Life Stages Do Biological 
Control Agents Prey Upon?

* Neoseiulus (Amblyseius) 
cucumeris: 1st Instar Larva

* Amblyseius swirskii: 1st (and 
maybe 2nd) Instar Larva

* Orius insidiosus: 1st, 2nd Instar 
Larvae, and Adult

* Stratiolaelaps scimitus 
(‘Hypoaspis miles’): Pupae

* Dalotia (Atheta) coriaria: Pupae 



Releasing Predatory Mites Among A Crop 
Using Sachets





Biopesticides
• Biopesticides are types of pesticides that are 

derived from natural materials; such as, 
animals, plants, bacteria, and certain 
minerals.

• Biopesticides are categorized into three major 
classes:
–Microbial pesticides
–Plant-incorporated protectants
–Biochemical pesticides



Biopesticide Classes
• Microbial pesticides (or mycoinsecticides): consist of a 

microorganism as the active ingredient (e.g. fungus, 
bacterium, virus, or protozoa) that is highly selective 
in activity against specific target insect pests. 

• Plant-incorporated protectants: substances that plants 
produce based on genetic material that is incorporated 
into plants. 

• Biochemical pesticides: naturally occurring substances 
such as semiochemicals that control insect pests by 
non-toxic mechanisms (e.g. insect sex pheromones). 





Characteristics Of Biopesticides
* Narrow target pest activity
* Complex modes of action

* Timing of application is critical
* Limited residual activity (persistence)

* Safe to environment and humans
* Influenced by environmental 

conditions (temperature, relative 
humidity, day length, and light intensity)



Advantages Of Biopesticides
* Less toxic than conventional 

pesticides
* Narrow-spectrum of pest activity

* Short residual activity 
* Less susceptible to resistance 

development 



Disadvantages Of Biopesticides
* Slower rate of kill compared to 

conventional pesticides
* Narrow-spectrum of pest activity

* Short residual activity or 
persistence in the environment 

* Susceptible to unfavorable 
environmental conditions



General Characteristics Of Microbial Pesticides
• Short-residual activity.
• Sensitive to ultra-violet (sunlight) degradation 

and rainfall.
• Primarily active on the young (immature) 

stages of insect pests.
• Less harmful to biological control agents such 

as parasitoids and predators compared to 
conventional pesticides.

• In general, low mammalian toxicity.
• Usually takes longer to kill insect pests.



Difference Between Bacteria And Fungi
• Bacteria: have to be consumed (stomach 

poison) to be effective. Cause septicemia, 
which results in death of insect pests.

• Fungi: can directly penetrate through the 
insect cuticle and initiate an infection. Use a 
combination of enzymes and mechanical 
pressure to penetrate the insect cuticle. The 
entomopathogenic fungus grows into and 
proliferates within the hemolymph (blood or 
body cavity) of an insect pest. Death occurs 
within 4 to 7 days.   





Commercially Available Microbially-Based 
Entomopathogenic Fungi

* Beauveria bassiana Strain GHA 
(BotaniGard/Mycotrol)

* Beauveria bassiana strain PPRI 5339 (Velifer)
* Isaria fumosoroseus Strain FE 9901 (NoFly)

* Isaria fumosorosea Apopka Strain 97 
(Ancora)

* Metarhizium brunneum (=anisopliae) (Met52)























Commercially Available Microbially-Based 
Entomopathogenic Bacteria

* Bacillus thuringiensis subsp. israelensis
(Gnatrol)

* Bacillus thuringiensis subsp. kurstaki (Dipel)
* Chromobacterium subtsugae Strain PRAA4-1T

(Grandevo)
* Heat-killed Burkholderia spp. Strain A396 

(Venerate)



Bacillus thuringiensis subsp. kurstaki (Btk) 
Product (Dipel): Only Kills Caterpillars 



Bacillus thuringiensis subsp. israelensis (Bti) Product 
(Gnatrol): Only Kills Fungus Gnat Larvae 









Plant-Incorporated Protectants
* Streptomyces avermitilis 

[Abamectin (Avid)]
*Azadirachtin (Azatin, Molt-X)

* Saccharopolyspora spinosa 
[Spinosad (Conserve)]







Take Home Points To Consider
* Correctly identify insect and mite pests.

* Scout your crop to detect insect and mite pest infestations 
early.

* Determine extent of potential damage, and assess spatial 
(space) and temporal (time) distribution.

* Implement sanitation practices.
* Release appropriate biological control agent.

* Conduct quality assessments of all biological control agents 
released.

* Keep detailed records (documentation) of pest occurrence 
throughout the growing season to track population trends of 

insect and mite pests.
* Contact your state extension entomologist if need be.



Hemp Diseases 
And Pests: 

Management 
And Biological 
Control. 2019. 

CABI 
Publishing. 
251 Pages. 





Thank You For Your 
Attention!

I Hope You All 
Learned Something!



Raymond A. Cloyd
Contact Information
Phone: 785-532-4750

Cell Phone: 785-236-9150
Email: rcloyd@ksu.edu
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