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We Welcome Your Questions

Please submit a

guestion at any time
using the Q&A feature

to your right at any
time
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Home  Overview Types of Natural Enemies  Habitat of Natural Enemies Index  Resources

Welcome to the Biological Control Site

This guide provides photographs and descriptions of biological control (or biocontrol) agents of insect,
disease, and weed pests in North America. It is also a tutorial on the concept and practice of biological
control and integrated pest management (IPM). Whether you are an educator, a commercial grower, a
student, a researcher, a land manager, or an extension or regulatory agent, we hope you will find this
information useful. The guide currently includes individual pages of over 100 natural enemies of pest
species, and we envision continued expansion. On each of these pages you will see photographs,
descriptions of the life cycles and habits, and other useful information about each natural enemy.

Cadaver of gypsy math caterpllar killed by
Entomophaga maimaiga

Parasitoids Pathogens Predators Weed Feeders

Four types of natural enemies are included in this guide. Click on an image above to learn more about
these natural enemies.

Photos: Parasitold, @DOImstead; Pathogen, Penn State image Library; Predator, J. Ogrodnick; Weed Feeder, R. Richard
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Goals

1. Migrate to NYSIPM website

2. Improve usefulness and usability
3. Create and add new content
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Goals

1. Migrate to NYSIPM website

2. Improve usefulness and usability
3. Create and add new content

Today: Biocontrol agent profiles
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A Guide to Natural Enemies in North America
Anthony Shelton, Ph.D., Professor of Entomology,

Cornell University

Home Overview Types of Natural Enemies Habitat of Natural Enemies Index = Resources

. e e e e e e e e e e e e e e =
EXa m p I e Of p rev' O u S Back to Predators Table of Contents

biocontrol agent —
profile: (Diptera: Syrphidae)

Compiled by Aloy Gu, Department of Entomology, Cornell University/NYSAES, Geneva, NY 14456
lg356@cornell.edu

Syrphid flies are also called flower flies or hover flies as the adults are usually seen hovering over or
feeding on nectar or pollen at flowers. The larvae can be voracious predators of small insects, especially
aphids, and all aphid-feeding (aphidophagous) species are in the subfamily Syrphinae. Common
aphidophagous syrphid flies in California vegetable crops include Toxomerus marginatus, Allograpta
obliqua, Syrphus opinator, Eupeodes americanus, Eupeodes volucris, Paragus tibialis, Platycheirus spp.,
Scaeva pyrastri, Sphaerophoria spp., Syrphus opinator, among many others. Syrphids are found
throughout North America and are common on many crops attacked by aphids and other small soft-bodied
insects.

Appearance

Adult flies vary in length from 3 to 13 mm depending on species. Adult bodies are black or brown marked
with bands or dots of white or yellow covering abdomen and/or thorax. Their resemblance to bees and

wasps is mimicry to ward off predators. However, they can be distinguished by a single pair of wings, with
vestigial hind wings as balancing organs, characteristic of all dipterans. Syrphid fly larvae are slug-like Top: Paragus spp. Peters Canyon, Orange,

maggots that are wrinkled and tapered anteriorly. Their color can be pink, yellow, green or brown marked ::’:::r:;""'y’ ol (803 B Ront
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Early success? -

| WORK AT SUBWAY AND 3 OF THESE FLEW OUT OF THE PEPPERONI
AND | HAD TO KEEP MY COMPOSURE IN FRONT OF A CUSTOMER.
im sorry i couldnt get a photo, but | made a drawing, and as goofy as
it looks, it ACTUALLY looks like this... what's this bug? (Il AM SO
SORRY | COULDNT GET A PICTURE)

subway pepperoni dwelling "wasp-oid"
creature

A Reddit post on pp——
r/whatsthisbug...

singular set of

notably thin
thorax

pulsating
abdomen with
stinger

smaller than the (i think its a stinger at least)
general hornet or
paper wasp
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Early success?

r/whatsthisbug -

ﬁ | WORK AT SUBWAY AND 3 OF THESE FLEW QUT CF THE PEPPERONI AND | HAD TC KEEP MY COMPOSURE IN FRONT CF A

CUSTOMER. im sorry i| couldnt get a photo, but | made a drawing, and as goofy as it locks, it ACTUALLY looks like this... what's this
bug? (I AM S50 SORRY | COULDNT GET A PICTURE)

BPRoberts1 commented 10 days ago

The big eyes usually indicate a hover fly, a fly that often im

personates as a wasp to deter predators.

Did it look like this? hittps://cals.cornell.edu/new-york-state-integrated-pest-management/outreach-
education/fact-sheets/hover-fly-biocontrol-fact-sheet
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Ea rIy success? Nearly 10,000 page visits on September 8!

Larvae of predatory syrphid flies are beneficial to farmers

Bioco ntrol Age nt b B and gardeners, because they have the potential to reduce

the severity of pest outbreaks.

Overview

Pests Targeted: Aphids, Caterpillars,
Leafhoppers, Planthoppers, Mealy Bugs, Thrips
Pest Stage: Larva or Adult

Commercially Available? Yes

Scientific Name: Syrphidae, e.g. Episyrphus
balteatus

Biocontrol Agent Type: Predator
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Let's take a tour!

Coll fA It
CornellCALS oo

o.nysipm.org/biocontrol

New York State Integrated Pest Management GEE
https://cals.cornell.edu

- ECO RESILIENCE - ABOUT NYSIPM
/new-york-state-

integrated-pest-

management/eco-
resilience/biocontrol

- RISK ASSESSMENT - RESEARCH & INITIATIVES - OUTREACH & EDUCATION

Biocontrol

Learn about biocontrol and how to use it
around your farm, garden or home



https://cals.cornell.edu/new-york-state-integrated-pest-management/eco-resilience/biocontrol
http://go.nysipm.org/biocontrol
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What's next?

e 42 articles written so far — thank you to authors!
* More articles to migrate from old site
* We need you!
o Propose a BCA we should add
o Nominate an author (self-nominations welcome)

o Please email Amara (arc55@cornell.edu) to volunteer yourself or
someone else



mailto:arc55@cornell.edu
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Questions?
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ABC Working Group

Augmentative Biological Control Working Group

Imagine you are a —
grower interested
in biocontrol...
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Photos: Aphidius System (Biobest)

Maybe you are ©
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ABC Working Group

Augmentative Biological Control Working Group

You have heard it

can save you
money... but it
looks expensive!

Photos: Aphidius System (Biobest)
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ABC Working Group

Augmentative Biological Control Working Group

You find lots of
websites with
options, but you

don’t know what
pest species you
have!

Photos: Aphidius System (Biobest)



MAINE DEPARTMENT OF
AGRICULTURE
CONSERVATION
& FORESTRY

ABC Working Group

Augmentative Biological Control Working Group

You find some ?
Interesting X

webinars,
definitions of

biocontrol, and
photos but have
no idea where to
begin...

Photos: Aphidius System (Biobest)
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ABC Working Group

Augmentative Biological Control Working Group

You spend a whole
day trying to
outline a plan, but

feel overwhelmed
and are frustrated
that nothing
online helps ®

Photos: Aphidius System (Biobest)
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ABC Working Group

Augmentative Biological Control Working Group

Our PRIMARY goal "
— make that plan,

make it free, and
make it easy for
anyone to use!

Photos: Aphidius System (Biobest)



How did this WG come to be?
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* Conversations with Caleb Goossen (MOFGA)
during IPM Council meetings
e Conversations with Suzanne Wainwright Evans
* My experiences
e Setting up an IPM program for cannabis
grower
* Trying to educate the public and growers
about ABC
e Conversations with greenhouse growers,
nurseries, and the horticulturalists within my
department
* Working with systematists and in
entomological collections...

wi\"\“*

W\ 5



If there is one thing that | know about
entomologists... we all have our own
personal library of our favorite resources
(books, papers, online, etc.), our own
experiences, and our own networks.
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ABC WG Objectives

Establish an Augmentative Biological Control
Working Group (ABC WG) for the Northeast Region

Anticipated impacts: WG will consist of researchers,
educators, and practitioners involved with biological
control releases for pest control in indoor and
outdoor agriculture.




Who are we?
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8 States & Washington D.C.

Connecticut
Maine
Maryland
New Hampshire

New Jersey
New York
Pennsylvania
Vermont
Washington D.C.

Institutions, businesses, and government.

ARS / Smithsonian
ARS Invasive Insect Biocontrol & Behavior Laboratory
Cornell University
IPM Labs
Penn State University
Phillip Alampi Beneficial Insect Rearing Laboratory
Rutgers
University of Connecticut
University of Maine
University of New Hampshire
University of Vermont
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ABC WG Objectives

Gather available resources for growers seeking to
implement augmentative biological control, and assess
missing information, and create new factsheets for gaps in
the available resources.

Anticipated impacts: Gaps will be found and need to be |rﬁ

bridged between available educational information about
ABC.

Anticipated gaps may include species-specific: release
timing and conditions, pesticide compatibility, and quality
control checks.
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ABC WG Objectives

Create a website for growers to use to access this

information and ensure growers know about it through
outreach by WG members. @

Anticipated impacts: Accessible information will be freely
available to growers at this “one stop shop” location that will
fill the missing gaps of what can currently be found online.
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L)
2
Contemplation
(aware of the
problem and of
the desired
behavior change)
Precontemplation
(unaware of the

problem)

Sources: Grimley 1997 (75) and Prochaska 1992 (148)

[

Maintenance
(works to sustain
the behavior
change)
9 Action
(practices the
desired behavior)
Preparation
(intends to take
action)
The Stages of

Behavior Change
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Organized our thinking

using “the stages of
change” model

+x: ABC Framework Board -

Contemplation (considering ABC)

B Grid ¥ Board Schedule (G Charts

Preparation (planning ABC) Action (implementing ABC)

Filters (2) ~» = Group by Bucket ~~ @

+  Add task

+ Add task + Addtask

Precontemplation
(unaware of the
problem)

Contemplation
(aware of the
problem and of
the desired
behavior change)

Sources: Grieley 1997 (75) and Prochaska 1992 (148)

L

Preparation
(intends to take
action)

Action
(practices the
desired behavior)

Maintenance
(works to sustain
the behavior
change)

The Stages of

Behavior Change
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Once per month
meetings held

Discussions held within
“category cards”

Organizing and
consolidation between
meetings

Used this system until
the conversations
started to slow down...

+x: ABC Framework Board - H Grid

Contemplation (considering ABC)

+  Add task

In Qutline ;)

() May be Unaware of IPM/System

@0

Due .
In Qutline 1)

() Overwhelm - Is ABC even an Option?

@osz

Due .

In Qutline ;)

What does the whole process look
O like?

@3’:.

8 o 060

In Qutline ;)
(O Managing Expectations

@o/3

@ o 060

In Outline 1)

() What pest species is it?

#1 @Dorz

&? Board Schedule (G Charts
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+ Add task

In Outline :)
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() Choosing the right pesticides
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Action (implementing ABC)
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Due .
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Process

ve: ABC Framework Board - A Grid i Board Schedule (G Charts = Filters (2) ~ = Group by Bucket ~ ()

T
ABC Framework Board
Contemplation (considering ABC) . staining) Other Discussions
P 9 (O BCA Toolbox (Physical ltems Needed) 9
~+  Add task ~+ Add task
89 . Peterson, Hillary
In Qutline : IPM Sympos
Once per month o O moutine X o s
() May be Unaware of IPM/System k about ABC to customers
1 Bucket P Priori )
m eetl ngs h € | d o1 ucke rogress riority P ) General Disc
Preparation (planning ABC) -~ (O Not started ~ ®  Medium ~
Due . Start date Due date Repeat Due

Discussions held within s Start anytime Due anytime @ Doesnotrepeat v 80
Hcatego ry Ca rd s” O Overwhelm - Is ABC even an Option? Notes D Show on card

@osz ) . - _ rch Due
! (Suzanne will be creating a comprehensive list / fanny pack video)

o o Due . Provide a list of recommended items to purchase / have at hand e . O Website Des
Organizing and

() Crop Prioriti

In Qutline 3 -Dinolight or other inexpensive microscopes that bluetooth to the phone. @y
1 1 -Microscope over the lens of a smartphone camera. -
con SOI Id atlo n betwee n ®) What does the whole process look -Nikon Scope with a strap (needs ambient light) - Riogies Due
. like?
m eet| ngS 5 https://imaging_nikon com/sport-optics/lineup/fmicroscope/fieldmicroscope_mini/ (O Lack of Quir
071
_ 8 0o
Due o ‘ @ -Cheryl - floriculture list has a toolbox list
H H -Sticky cards - color considerations, size considerations, how to purchase a quality product, how to save Due
U Sed t h I S SySte m u ntl | In Outline ) important questions for verification and how to mail them for verification, stickiness will vary over time with ting Steps
. a company. Want to inspect sticky carsd and be concerned if thrips are crawling across the cards. As long as
the conve rsatlons (O Managing Expectations

things aren't crushed, specimens are able to be used. Growers maybe could use goopoff [Gates]. Cheryl
seconds that! Resources with pictures [Catchmaster poster] of pests on sticky cards. Another resources by

Sta rted to S | OW d OW n @0z leanne pundt [Carol Glenister]. Cornell may also have some resources. Carol has a copy of a drawing. ‘ @

_ Koppert has a really nice field guide for this. Pocket, waterproof, pictures all on sticky cards (has the live vs.
Due 0 . @ the dead side by side).

—Hand_ lens - ity
In Outline ) -Reading glasses -

-Optivisors -

(O What pest species is it? -Apps & considerations - provide suggestions with an appropriate caveat. .

-Mite brushing machine - NC State Strawberry Mite
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ABC WG Objectives

What is
biocontrol?

Pests and natural enemies might be RYSstaV @1t |

invertebrates Mu4 microorganisms §

Aphids and ladybugs are a biocontrol example
you are probably familiar with. Ladybugs (natural
enemies, biocontrol agents) eat the aphids (pests)

that might otherwise damage plants.

Types of Biocontrol

4 Conservation biocontrol
4 (Classical biocontrol

4 Augmentative biocontrol

Biology Behind Biocontrol
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Step 5: Begin ABC in one crop
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Assess Yous Program Regularly
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So, what do the steps look like?

Assess your Manage your Build your Prepare your Begin ABCin Expanding Review and

current pest expectations ABC toolbox facility and one crop ABC in your improve

management of ABC & network staff facility systems
program & annually

needs
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So, what do some steps look like?

C C C 20 DE \ # D — o
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DO the O egUI|d ance ematica . :
Assess your :
current pest DO they take records and revie . — : ;
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Photos: Jeremy Jubenville (Greenhouse Management)
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So, what do the steps look like?

Building a network with other growers who use ABC

* Do we need to make one??

Build your
ABC toolbox Building a relationship with suppliers
& network * Worksheet- interviewing suppliers!

Developing SOPs for staff
Building an ABC Toolbox

* Physical —sticky cards, clipboards, hand lens, microscope,
fanny packs, soft touch forceps...

* DIY Solutions — rearing containers

Budgets

Photos: Infrared Surface Thermometer (Tramex Moisture Meters)
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4 * Prepare a weekly schedule incorporating new ABC related
tasks and expected times for each task. Some examples
include:

* Scouting for pests and evidence of biocontrol success

‘ * Receiving biocontrols in the mail and processing

shipments

» Backup plans for delayed shipments

e (Quality control assessment of shipments

* Release of biocontrols - ediy

* Data assessments — inspecting scouting data for trends == —

over time to determine what is working and what is not W Bipe
working - -
* Troubleshooting

* Practice deployment methods
* Discuss how biocontrol will be communicated to customers = 4\
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Next Steps...

1. Website Content Model Development
Working weekly to flush out the details of the website content mode;

2. Grower Feedback (Round 1)!
Host a virtual meeting with experienced ABC growers to gain insights and
feedback. Continue to develop the website content model.

1. Augmentative Biocontrol Conference (Grower Feedback Round 2)!
Apply for funds to host a larger in-person conference to develop these
materials even further. ABC Working Group members would present each of
the materials we have, background to those materials, and get even further
feedback. These presentations could be recorded and eventually used on the
webpages as well.

2. Website Development & Outreach
More funding would be obtained to pay the website developers to add our
materials to their site, and we would present about the site at conferences,

workshops, etc.
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Upcoming Webinars

https://www.northeastipm.org/ipm-in-action/the-ipm-toolbox/
https://www.northeastipm.org/ipm-in-action/deij-in-ipm/

DEl in IPM Panel Discussion

October 29, 2024, at 2:00 p.m. (EDT)

Presenters: Dr. Antomia “Mia” Farrell, Dr. Quatez Scott, Dr. Jacquelyn Mosley, Dr. Anna Katharine
Mansfield

Bee Breeding and IPM for Better Pollinator Health
November 20, 2024, 11:00 a.m.
Presenter: Dr. Hongmei Li-Byarlay

Weather Apps
February 18, 2025, 11:00am

Presenters: Dan Olmstead and Glen Koehler
Northeastern

us DA United States National Institute I PM
e
Center

- Department of of Food and
Agriculture Agriculture


https://www.northeastipm.org/ipm-in-action/the-ipm-toolbox/
https://www.northeastipm.org/ipm-in-action/deij-in-ipm/dei-in-ipm-panel-discussion/

Find a Colleague

To post a profile about yourself

and your work: “Find a Colleague” site

http://neipmc.org/go/APra http://neipmc.org/go/colleagues

Northeastern

USDA United States National Institute
— Department of of Food and
Agriculture Agriculture
Center


http://neipmc.org/go/APra
https://na01.safelinks.protection.outlook.com/?url=http://neipmc.org/go/colleagues&data=02|01|changluw@rutgers.edu|b2734adc452c4d7bf9a308d4e6497831|b92d2b234d35447093ff69aca6632ffe|1|0|636386650609146774&sdata=DkHWB/RMbxNfiTnTO65NVEhGapVL1sevuDvzlvcx0fc=&reserved=0

Recording of IPM Toolbox Webinar Series

Past recordings and today’s Webinar http://www.neipmc.org/go/ipmtoolbox

will be available to view on demand in
a few business days.

QS DA United States National Institute

_/' Department of of Food and
Agriculture Agriculture

You can watch as often as you like.

Northeastern

L


http://www.neipmc.org/go/ipmtoolbox

Land Acknowledgment

The Northeastern IPM Center is based at
Cornell University in Ithaca, New York.

Cornell University is located on the
traditional homelands of the Gayogoho:no'
(the Cayuga Nation). The Gayogohd:ng' are
members of the Haudenosaunee Confederacy,
an alliance of six sovereign Nations with a
historic and contemporary presence on this
land. The Confederacy precedes the
establishment of Cornell University, New
York state, and the United States of America.
We acknowledge the painful history of
Gayogoh6:ng' dispossession, and honor the
ongoing connection of Gayogohd:no' people,
past and present, to these lands and waters.

This land acknowledgment has been reviewed
and approved by the traditional Gayogoho:ng'
leadership.

Northeastern

us DA United States National Institute
— Department of of Food and I ‘ t
- Agriculture Agriculture en er




Funding Acknowledgment

Northeastern
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USDA United States National Institute

—/ Department of of Food and

Agriculture Agriculture

This presentation was funded by
the Northeastern IPM Center
through Grant #2022-70006-
38004, Accession Number:
1017389 from the USDA National
Institute of Food and Agriculture,
Crop Protection and Pest
Management, Regional
Coordination Program.
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