MiteCheck: Using Beekeeper Citizen Science to
Transmit Bee Health Information, Not Varroa destructor

@ MiteCheci

. & VERSITY OF  MICHIGANSTATE (@)
S75ee @'\Y\RYI\\I) UNIVERSITY ".mg.m'
Squad

Rebecca Masterman, Ph.D.
Extension Educator & Program Director, UMN Bee Squad

M UNIVERSITY OF MINNESOTA
Driven to Discover

History

UNIVERSITY OF MINNESOTA
Driven to Discover

3/14/117



University of Minnesota Bee and
Pollinator Research Lab
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Why start the Bee Squad?

increasing public concern for bees
+
popularity of beekeeping on the rise

opportunity to educate the public
and help beekeepers
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Bee Squad

is a UMN Bee Lab outreach organization
comprised of multi-talented individuals who
are passionate about pollinator health.
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Hive to Bottle

We are able to identify bee health trends (i.e. varroa infestations,
queen issues, resource shortages and robbing) among the Hive
to Bottle colonies we manage.
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30 Years Ago

- 1987 varroa first detected in US

» 1 approved treatmegit for varroa (FIuvaﬁnate)
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* Varroa are widespread

control

by varroa

infestations easily

Today

* Multiple approved synthetic and organic miticides for varroa
+ Many beekeepers don’t recognize the signs of colony death

» Varroa monitoring methods are varied and result in

beekeepers not being able to share information about

* Evidence suggests that how you manage your varroa
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Honey Bee Problems

Environmental Problems

Varroa

Parasite

Viruses

Pathogens

Insecticides

Herbicides
Fungicides

Flowerless
landscape
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One Stop  MyUA: For Students, Faculty, and Staff
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Beekeeping Manuals

2810000053256
X . . 2510000062102
Beekeeping in Northern Climates
Furgala, B.; Spivak, M.; Reuter, G,

Description: Provides basic management principles and methods for managing wintered honey bee ¢

n illustrations, a resource list 3 For b ntomology

glossa

climates. Inch

nion video is included. Also inc in the packag

others inter eping. A 40-minute c

pa

Bee Diseases & Pests (

Purchase Two manuals with 40-min DD Beek in Northern Climates: $27.50

2016 Honey Bee Diseases & Pests: A companion to Beekeeping
(limates

Spivak, M.; Reuter, G

Description: Updated for 2016. This 34-page booklet contains up-to-date information on controlling d

mites and other pests of honey bees. For beekeepers, entomologists, and apiculture students. Thisis i

eping in Northern Climates but is available here for the most up to date information and A COMPANION TO

Purch Beckeoping in
srchase $7.50
Purchase $7.50 Northern Climates
Download PDF Free. If you wish to donate see our Giving page. Marla Spivak and Gary S. Reuter
Department of Entomology
|
= =
= . I N 2016

Resistant Bees & Resistance Management 1

Our Philosophy

In this manual, we advocate using as few chemical treatments as
possible in bee colonies to control diseases and parasitic mites for
the following reasons:

¢ Bees should not be dependent on our treatments for their survival. Bees can
develop natural resistance to disease and mites through careful selection and
breeding.

¢ Antibiotics and pesticides can contaminate honey, beeswax and other hive
products.

¢ Diseases and mites can develop resistance to antibiotics and some pesticides
through prolonged use, rendering treatments ineffective.

¢ Combinations of chemical compounds can lead to potentially toxic effects on
bees, in the same way that combinations of drugs used for human health can
have synergistic and negative side effects.

Knowledge, Prevention, Control
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Total Annual Loss by State - Loss Survey 2014-2015
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2013

Hive to Bottle
&
Mentoring Apiary
(n=48 colonies)

* UMN recommendations don’t include monitoring and
managing varroa in Year 1 of beekeeping

» Very few mites found in Mentoring Apiary program colonies

» High treatment thresholds for varroa management
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2014

Hive to Bottle
&
Mentoring Apiary
(n=100 colonies)

+ Started monitoring mites more frequently in all colonies

» Very few mites found in Mentoring Apiary program colonies
until after 9/1

» Many backyard beekeepers self reported that they were not
monitoring mites
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We found friends with
mite questions and problems.
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Varroa Mite Testing Kit

Mitecheck
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Powdered Sugar Roll Test Kits

for backyard beekeepers
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INSTRUCTIONS

Ky X

—

Shake bees from a brood frame into the
[ ] large white tub.

Pour or scoop bees
nto the measuring
cup and tap it on a
hard surface. Your
goal is to fill the cup
to 100 ml, approxi-
mately 300 bees,
for your mite test.

Pour the measured
5 bees into the plastic

jar and seal with the
“ screened lid.

I

Using your hive tool, press 2 tablespoons
of powdered sugar through the screened
lid, and shake/ roll the jar until all bees are
coated. Set the bees in the shade for 2
minutes.

Tip the sealed jar over
the white tub, and
shake vigorously up
and down for at least
1 minute, allowing all
mites fo dislodge from
the bees and fall into
the large container.

Tty e ame
Count the number of mites you find
on the bottom of the white tub. For a
clearer view, add some water to the
tub to dissolve the sugar, revealing the
oval-shaped, reddish-brown mites.*

b 4" o Return the sample of bees to
their colony. Don’t worry, their
sisters will clean them off and

ﬁ they'll go back to work.

| Your mite kit measuring cup holds
9 about 300 bees. To estimate the
number of mites per 100 bees,

<3 divide the total mites found in your

sample by 3.

If your colony has over 2 mites per 100
. bees, consult your local beekeeping
experts on treatment options. Treating
your bees keeps them healthy and also
decreases the likelihood that neighboring
will b infe d. Make
X sure you test again after treatment to
monitor results.

*Make sure your tub ie dry before performing
your next mite test.

A P Backgmec phn by basy resanck
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Why the powdered sugar roll test?

* Non-destructive sample
» Reliable measure of phoretic mites

« Sticky board might not give results of
spiking mite populations as fast as
powered sugar roll test
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2015

Hive to Bottle
&

Mentoring

Apiary
(175 colonies)

25-30% mite infestation found on 8/15 in two package
colonies started on foundation

Unpredictable spikes found when monitoring mites
Believe all beekeepers should track their mite populations
Horizontal transmission between colonies?
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Why are we focused on monitoring and control of varroa?

Horizontal Transmission of Varroa destructor

/4 / ,
. S
~Y \
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’ ({

Autumn Invasion Rates of Varroa destructor (Mesostigmata: Varroidae) Into Honey Bee (Hymenoptera: Apidae)
Colonies and the Resulting Increase in Mite Populations Author(s): Eva Frey and Peter Rosenkranz Source: Journal
of Economic Entomology (2014)107(2):508-515.
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2016

Hive to Bottle
&
Mentoring Apiary
(400 colonies)

* Monthly monitoring revealed spiking mite levels in
throughout the season

» Beekeepers really need to track their mite
populations

* Redefine how we view varroa and apiary

management due to horizontal transmission
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"WANTED

Var;*éa des trucj:of 3

M e e
For the wanton destruction of
Honey Bee colonies worldwide

Yours could be next
Take the challenge

TEST YOURHIVE TODAY! ¥
P ——
- P MARYLAND  Gnivesrsiry g

k www.mitecheck.com
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The Parasitic Mite, Varroa destructor
and Virus complex

Varroa:

* reduces the lifespan of adult bees

* compromises bees immune systems

* can lead to colony collapse in late fall, early winter

Viruses:

* compromises bees immune systems

* Increases bees susceptibility to other diseases and pesticides
* can lead to colony collapse at any time of year
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Horizontal Transmission of Varroa

How you manage your varroa populations

area.

Honey bee colonies collapsing from mite
infestation can be a source of mites
transferring to healthy colonies.
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can impact the honey bee colonies in your
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Horizontal Transmission

If beekeepers allow colonies to
have lots of mites....

In areas densel popuated
and beekeepers, your Varroa-virus
problem can become everyone’s
problem within 1+ mile of you

Sick bees with mites and
viruses abandon colony
and enter other colonies
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MiteCheck
Beekeeper Citizen Science

How can beekeepers become proficient at
mite monitoring?

How can we update beekeepers about mite
levels in their area?

Can we better understand our early fall mite
populations?

www.mitecheck.com

gumvnns:rv orF  MICHIGAN STATE UNIVERSITY OF MINNESOTA
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MiteCheck Survey

* Test for mites monthly

* Report results

* View mite levels from across the
country and locally

Keep your mites in check!
Marla Spivak
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Highest Mite Count Reported Per County (per 100 bees)
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Mites per 100 Bees

0 - 3:Relatively low mite level, keep monitoring and
managing (splitting, drone trapping, brood breaks,
screened bottom boards) mite populations.

4 - 5:Intervention (use of a miticide) will greatly increase
chances of colony survival.

6 - 10:Colony loss or damage likely. Intervention is
critical to prevent colony loss from mite infestation.
11+:Loss of colony likely. Intervention is essential to
decrease the threat of horizontal transmission (spread) of
mites to neighboring colonies.
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Mite Count of All Reported Hives

of Hive

Number of Mites per 100 Bees

Actions Taken After Sampling

Number of Beekeepers

MNothing Drona Comb Ramoval Eraak Brood Cyda Mita Treatmant

Mite Treatment Used Amoung Respondents Who Applied Treatment
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When should you test for mites?

The Bee Squad recommends monthly testing from spring
until late fall.

Consistent monitoring enables beekeepers to address
spiking mite populations.

Watch for late summer/fall mite population spikes.
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Monitoring Varroa Levels

- Test mite levels
- Manage mites based on test results

- Test mite levels after management to measure
efficacy of management strategy
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Varroa Management

Divides

Drone brood removal

Brood interruption

Requeening with different genetic lines
Keep your bees in an isolated area
Miticides
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HONEY BEE
HEALTH

COALITION

LEARN HOW TOGETHER WE WILL HELP HONEY BEES

http://honeybeehealthcoalition.org/

Mite control resources
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Honey Bee Problems | Environmental Problems
Varroa . .
. Insecticides
Parasite
- Herbicides
Viruses . .
Fungicides
Flowerless
Pathogens landscape
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Encourage Everyone to Plant Food for Bees

!J

« Customers [\ &
. -

* Schools | :
« Cities 2 I
» States

* Anyone who will listen to you!
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Bee Squad Support

UMN Bee Squad work was supported initially by Dr. Marla Spivak’s MacArthur
Fellowship and now receives funding from UMN Extension, customer
generated revenue and private donors as well as grants from: Wells Fargo,
the Healthy Foods Healthy Lives Institute, UMN Institute for Advanced Study,
the Metropolitan Regional Arts Council, the Minnehaha Creek Watershed
District, UMN Consortium on Law and Values in Health, Environment and the
Life Sciences, UMN GPS Alliance, the Mortenson Family Foundation and the
Eva Crane Trust
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Stay in touch with the
UMN Bee Lab and Bee

Bee Lab Squad!

University of MN Bee Lab  University of MN Bee Squad

www.beelab.umn.edu www.beesquad.umn.edu

@UMNBeeLab_Squad

You

Bee Lab UMNBeeSquad
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