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& SURVEY IS LIVE 2
@ April 1st-30thy -,

BIP Loss & Management Survey:
Monitoring Colony Losses Since 2008

Your participation is vital for informing beekeepers, researchers,
policy makers, and the greater public on colony management and loss
trends.

Management Topic for 2023:

We have shortened the survey to focus on a single management topic
each year, revisiting topics every few years. This year, the focus is on:

Pest & Disease Management Practices

Separate questionnaires are available for small-scale and commercial
beekeepers.

Take the survey at beeinformed.org!

Be included. Be involved. Bee informed. beeinformed.org
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AgriSeq Bee Nutrition MITE CONTROL TOP FEEDERS EXTRACTION

© Essential Amino Acid Profiles

© Individual Bee Mass (weight) Improved
© Reduction of Nosema

© No Residues in Honey

© Nutrients Sustaining Cell Metabolism

N - Exclusive Supplier
Pierco Sl

BEEKEEPING IN-HIVE PROTECTIVE
KITS FEEDERS WEAR

Frames - Frames - Snap-in Commercial
Plastic Wood Foundations Grade Boxes


https://www.pierco.com/
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INSURANCE SERVICES

APICULTURE INSURANCE PILOT PROGRAM
A Specialized Program for Beekeepers

Available Nationwide
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We are Proud Members & Sponsors of:

* American Beekeeping Federation * American Honey Producers Association

* California State Beekeepers Association ! *NFIorida State Beekeepers Association

* Idaho Honey Industry Association | B Michilgan Commercial Beekeepers Association
* Minnesota Honey Prf)dhcers Association | * Montana State Beekeepers Association

-

* North Dakota Beekeepers Association */South Dakota Beekeepers Association

*Tennessee State Beekeepers Association * Texas Beekeepers Association

* Washington State Beekeepers Association ~ * Wisconsin Honey Producers Association, Inc.
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Kevin Rader: Buzzus@beekeepingins.com

www.beekeepingins.com

il ..-"""'-.
__-'

B'ggkeeplng Insurance Serv1ces [A Division of }irown & Brkon of Florida Incr
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Bees Love

Global Pattles

Youwilltoo . .

Keep your hives strong and healthy with less effort and low cost
Reduce winter loss and see faster spring build-up
Help your bees thrive despite drought and stress from mites and disease

Two North American Factory Locations

Plus depots across the U.S. and Canada to Serve You Best

BAY 2 - 8 East Lake Way NE, Airdrie Alberta T4A 2]3
Phone: 1-403-948-6084 - Fax: 1-403-948-6901

150 Par.E:_mnt West, Butte Montana 59701
Ph: 1-406-494-4488 - Fax: 1-406-494-3511

Call Us Toll Free in North Hmenca at 1-866-948-6084

: : o ] bl Tl Y o, e,
_ r e make protein and pollen patties to your specifications -': o |
using only fresh, high quality, proven ingredients. Satisfaction guaranteefd®

Be sure to visit our website

www.globalpatties.com

; For our locations, news, ideas, specials, and much more.. ¥ '
¥ f 'ﬂ': Your bees will thank you %
I ; - ar . 3



https://www.globalpatties.com/

April Bee Culture...

6 Mailbox 24 Apiculture Extension
From the University of Florida Honey Bee
7 New Product Research and Extension Laboratory
Amy Vu
8 Next Month
32 Minding Your Bees and Cues
o} Honey Prices CRP R(Evolution)

Becky Masterman & Bridget Mendel
10 Study Hall .
From the Editor 35 Trop llaelaps
Is this mite really going to be
worse than Varroa?
Ross Conrad

Jerry Hayes

12 Found in Translation
Social Nature and the Hive Life

37 2023 American Honey

Jay Evans
Queen & Princess
14 Top Beekeeping Myths Selena Rampolla & Allison Hager
What are they? Anna Kettlewell
John Miller
40 ABRC 2023 Proceedings
16 A Closer Look Conference Abstracts
Tropilaelaps Mites
Clarence Collison 54 Kid’s Corner
All the buzzz...
21 The Tax Man Kim Lehman

And the Beekeeper

Stephen Bishop Cover Photo by Greg Carey as part of our Image Gallery Photo

Contest. Find details about the current contest images on page 95!

800.289.7668
Executive Publisher — Brad Root
Associate Publisher, Senior Editor — Jerry Hayes, Jerry@BeeCulture.com, Ext. 3214
Layout and Design — Emma Wadel, Emma@BeeCulture.com, Ext. 3220
Advertising and Customer Service — Jennifer Manis, Jen@BeeCulture.com, Ext. 3216

Contributors
Clarence Collison * James E. Tew * Kim Lehman

Jay Evans ¢ Ross Conrad * Ed Colby

POSTMASTER: Send address changes to
BEE CULTURE, The A.I. Root Co., 623 W. Liberty St., Medina, OH 44256

Subscription Information

U.S., one year print, $32; two years print, $58; one year digital, $22; one year print and digital bundle, $40; two
years print and digital bundle, $66. Al other countries, (U.S. Currency only), one year print, $72; two years print,
$144; one year digital, $22; one year print and digital bundle, $77; two years print and digital bundle, $154. Send
remittance by money order, bank draft, express money order, or check or credit card. Bee Culture (ISSN 1071-
3190), April 2023, Volume 151, Issue 4, is published monthly by The A.l. Root Co., 623 W. Liberty Street, Medina,
OH 44256. Periodicals Postage Paid at Medina, OH and additional mailing offices.

Subscriptions, Book Orders — www.BeeCulture.com ¢ info@BeeCulture.com
Advertising — 800.289.7668, Ext. 3216; Jen@BeeCulture.com
Published by The A.I. Root Co. Copyright© 2023. Al rights reserved.

4 BEE CULTURE April 2023


mailto:Jerry%40BeeCulture.com?subject=
mailto:Emma%40BeeCulture.com?subject=
mailto:Jen%40BeeCulture.com?subject=
https://www.beeculture.com/
mailto:Info%40BeeCulture.com?subject=
mailto:Jen%40BeeCulture.com?subject=

56 Bees and Women 82 Improving Honey Bee Queens
The Acklin Women Quality and Diversity in Ohio
Nina Bagley
86 A Statement from the CHC
60 Off the Wahl Beekeeping On Border Opening Concerns
Nucleus Hives and Splits Rod Scarlett
New(ish) Beekeeper Column
Richard Wahl 89 Buying and Establishing Bee
. . Colony Splits
66 Sometimes the Solution Lots of suggestions, but not many rules
Is Simpler than You Think James Tew
John Kefuss
. 93 Honey Recipe
70 Tradescantla Dark Chocolate Mousse
A Pollinator’s Feast for Shade Shana Archibald
Alyssum Flowers
94 Calendar and Classifieds
74 Baton Rouge
Scientist Spotlight 95 Index and Image Contest
Kate E. Ihle, USDA Baton Rouge Splitting Hives and Making Nucs Images
Kate Ihle
96 Bottom Board
78 The Nuc House Our Bobcat
A Review Ed Colby

James Masucci

W NEYC ME HANNAW

By John Martin

US BEES HAVE AN

IN OUR GLANDS THAT MAKE
UP DIFFERENT PHEROMOMES,

April 2023

ARIZAY
Of CHEMICAL COMPOUNDS

|5 DIFFERENT GLANDS
LOCATED [N DIFFERENT
PARTS OF OUR RBoby
RELEASING TIFFERENT
PHEROMONES,

BEE CULTURE

FOU'D THINIKE &F &0ULD
NEED A EEY CODE TO
EEEFP THEM ALL
STRAIGHT |




Bee Culture

623 West Liberty St.
Medina, OH 44256

mailbox@beeculture.com

Masucci Article

Hello Jerry,

I want to bring your attention to
some misinformation in an article
from January 2023. The article is
titled Ready for Winter — Maybe? by
James Masucci. He incorrectly stated
the R-value of Reflexctix is 3.7 in ¥ of
an inch of material. That would mean
an inch of the material would be an
R-value of 29.6.

Just to give you a reference point,
the R-value of an inch of polystyrene
foam board is five. An inch of Reflectix
bubble wrap would certainly not be
an R-value of almost 30.

The company’s website is very
deceptive in their claim of the R-val-
ues of their product. If you read the
fine print, those high R-values are
achieved by installing the product
with air gaps built in between the
layers of Reflectix.

According to ASTM C518 testing,
the true R-value of Reflectix is 1.04
in one inch of material, certainly not
29.6.

Thank you,

Peg DeSanto

Response from James Masucci

Peg,

Thank you for pointing out my
error. | have been digging into this a
little bit, and I have to say heat trans-
fer is a complicated topic and I am
a novice. Obviously, the point of my
article was to show how I am trying
Reflectix insulation to keep heat in
the hive and I claim ignorance for my
error. I asked a Reflectix competitor,
EcoFoil, about the R-value, to help
me understand what is happening
and what I should expect from the
bubble insulation. Their reply is as
follows:
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“Reflectix is one of our compet-
itors and they do not get in trouble
for advertising R values, we distanced
ourselves from this conversation
years ago as it is very misleading...
our standard bubble insulations are
written around reflectivity, not R
value. R value is based on resistance;
doesn’t stop heat just resists. Pretty
simple concept, the thicker it is, the
greater the resistance, the higher the
R value. Reflectivity is stopping heat.
We offer a 4", %" or five mil products,
thin as a sheet of paper, all stopping
96% of radiant heat. The bubbles
just act as a thermal break, knocking
down condensation.”

I asked what the impact would
be in the beehive, located on top of
the frames. Their answer was, “It
will hold 96% of the radiant heat in
the hive... A lot of folks with bees are
experimenting with our solid radi-
ant barrier. It works great to keep
the heat in that is already present.
Tricky part is on the sunny days, it
then blocks heat from getting into
the hive.”

This seems straightforward, but
the key here is RADIANT heat. Radi-
ant heat is heat transmitted through
radiation, so it makes sense that it
can be reflected and returned to the
hive. But heat is also transmitted by
conductance and convection. How
important is radiant heat in the hive?
To get a small understanding, I went
to a department of energy website
(Radiant Barriers | Department of
Energy).

“Heat travels from a warm area
to a cool area by a combination of
conduction, convection and radia-
tion. Heat flows by conduction from
a hotter location within a material
or assembly to a colder location, like
the way a spoon placed in a hot cup
of coffee conducts heat through its
handle to your hand. Heat transfer
by convection occurs when a liquid
or gas — air, for example — is heated,
becomes less dense and rises. As the
liquid or gas cools, it becomes denser
and falls. Radiant heat travels in a
straight line, away from any surface
and heats anything solid that absorbs
the energy... When the sun heats a
roof, it’s primarily the sun’s radiant
energy that makes the roof hot. Much
of this heat travels by conduction
through the roofing materials to the
attic side of the roof. The hot roof
material then radiates its gained heat
energy into the cooler attic surfaces,
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including the air ducts and the attic
floor. A radiant barrier reduces the
radiant heat transfer from the under-
side of the roof to the other surfaces
in the attic.”

Okay, so what does this mean
in the hive? The cluster is generat-
ing heat. That heat radiates from
the cluster and likely moves both by
radiation and convection upwards
towards the lid. The heat is con-
ducted out of the hive through the
walls and lid of the hive. The bubble
wrap will reflect any of the radiated
heat from the cluster but have only a
small impact on the conduction heat
transfer. This may still have a positive
impact keeping heat in the hive and
may also have a positive impact in
the middle of Summer keeping the
sun’s radiant heat out of the hive.
Is this the best choice of materials?
Perhaps, if used properly. From Matt,
at EcoFoil, “All of these products work
off of convective energy, they need an
airspace on one side to be effective. If
you make a sandwich of the product,
tight to the frames and tight to the lid,
the product is conductive and heat
simply passes through it. I would
staple the product to the lid as there
is typically an air gap from the lid to
the top of the frames. This would be
perfect and hold that heat in the hive.
If the frames are touching the lid, we
would want to put a spacer along the
perimeter to hold the lid just above
the frames.”

James Masucci

A Member

In response to the mailbox entry
from Terry Combs in the January
2023 issue entitled Association
Members.

Dear Bee Culture,

As a rookie beekeeper who joined
a local association immediately, I
found myself in agreement with Ter-
ry’s assessment. I was very fortunate
to have a long-term beekeeper offer
to mentor me and, in the beginning
the “club” was very patient with my
numerous questions. I choose to raise
bees, with honey being a by-product,
and have been very lucky so far.
However, recently, a young woman
with one hive joined the club and
she could not get anyone to agree to
mentor her. [ was very disappointed
to hear this, so I offered to help her
with my mentor as back up. Without
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New Product

Anel Cool Smt;é .

Smoke your bees and don’t worry about the

at
None!

my mentor’s generous donation of his
time and experience, there would be
at lest two discouraged ex-beekeepers
who never had a chance.

I would add only this to Terry’s
comment: kindergarten and grad
school cannot be taught together.
What long-term beekeeper wants to
sit through another hour or two of
releasing a package? What newbie
waiting for their first hive needs to
learn about making mead? So, people
don’t show up. No one is willing to do
service in the club. Everyone suffers!

I would suggest offering separate
opportunities. Perhaps rotating each

April 2023

month between experienced topics
and rookie topics.

Richard Snyder

Greenville, NY

Big Corps Continued

In response to the mailbox en-
titled Big Corps from Jose in the
February 2023 issue.

I recently traveled I-75, north to
south and back.

During this trip, I saw mile after
mile of groomed grass in the center
median and both sides of the ex-
pressway.

BEE CULTURE

Summertime in Greece is similar
to Southern California... dry with
lots of kindling that will easily ignite
and become forest fires. The Greek
government prohibits beekeepers
from lighting their smokers if the
conditions are dry and windy.

ANEL, the makers of insulated
plastic beehives and accessories,
developed a smoker which will allow
the beekeepers to light their smok-
ers with no worry of causing fires.
Cool Smoke was born. We helped
introduce it at Apimondia this year
in Istanbul.

Cool Smoke is a battery charged
pellet smoker which only allows smol-
dering, not burning of the proprietary
pellets. The battery, on a full charge,
will run the smoker for about 90 min-
utes all the while producing smoke
(pine or lavender). The included bat-
tery can be charged via household
current or in your car with the cords
that come standard. And once the
beekeeper is finished, simply unplug
the battery and the pellets self-extin-
guish in a matter of minutes. So, after
an hour or more of working your bees,
unplug your smoker with no worries
of burning a veil or a suit or your car
seat! It isn’t hot!

Once Cool Smoke was introduced
to the U.S. at Hive Life it became
obvious that there was a secondary
market which we had not planned...
the new beekeeper who has trouble
keeping their smoker lit. Cool Smoke
is a foolproof method of smoking bees
that anyone can master in a matter
of minutes.

Cool Smoke is imported by
Southeast Bee Supply. For a list of
dealers check their web site at www.
southeastbee.com. i

There was one space in GA,
where I was stopped for traffic and
there was signage to the side that
read: “Do not cut, space left for nat-
ural growth.” This space was 20-30’
of uncut space.

As was stated before, if this space
was left to grow natural pollinators,
it would save the state(s) the cost to
groom the land and add space for
natural pollinators.

This was just one roadway of
many miles in the USA. There is a lot
of space that could be used to provide
pollinator plants and save money.

RJL %


https://southeastbee.com/
https://southeastbee.com/

NEXT MONTH

Region 1

Inspect hives! Disease
and Varroa free?
Check for swarm cells
Start queen rearing
for June splits

Do mite alcohol wash
Check your numbers
Check food reserves.
Feed if needed

Are you ready for splits?
Stay ahead of swarms
Clean deadouts

Are supers ready?

Region 2

Make splits

Add supers

Is Spring honey flow on?
Swarm, swarm, swarm
Add supers as needed
Alcohol wash for mite

load numbers

Check queen laying pattern

What’s your plan for success?

Make nucs

Region 3

Add honey supers as needed

Provide water as it gets hot
Are colonies queenright?
Make splits

Do alcohol mite count
Equalize colonies to

slow swarming

Add more supers

Make replacement queens

Region 4

Add second deep

for colony growth

Feed if needed

Alcohol mite check,

treat before supering
Super

Swarm control measures
Reverse boxes

Split overwintered colonies
Inspect for queen cells

* Feed to support colony growth
* Cross fingers for first nectar flow
* Feed/split
¢ Get apiary locations
e Sample, treat, sample again
for mite control
* Do you need to requeen?
* Reverse boxes for swarm control
* Inspect colonies for disease

Region 6
* Super all strong colonies
* Too late to treat for mites
* Move colonies to good locations
* Look for swarm cells
¢ Split colonies
* Check on swarms caught
* Check yards for vandals
and thefts

Region 7

¢ Alcohol wash mite sampling

* Look at HBHC'’s Tools for Varroa
Management Guide (https://
honeybeehealthcoalition.org/
wp-content/uploads/2022/08/
HBHC-Guide_Varroa-Mg-
mt_8thEd-081622.pdf)

* Feed as needed

* Look for swarm cells

e Super

* Split colonies

¢ Hopefully make some honey

* Extract earlier and more
often this year

Honey Reporters
Wanted

We are expanding our Honey
Reporter population in EVERY re-
gion. We ask that you fill in most
of the sections, most months, and
our short survey at the bottom.
We give you a FREE subscription
for your service. So if you are in-
terested fill out the form https://
forms.gle/EnZW531NHM7sbMUz8
OR send an email to Emma@Bee
Culture.com and put REPORTER
in the subject line. Include name,
email, phone number and mailing
address and we’ll get you the next
Honey Report form. Sign up today
and be a part of the BEST Monthly
Honey Price and Beekeeping Man-
agement Report in the industry.
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o
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E Scan this to go
=1 Straight to the
form online!

Did you miss the January issue?

You can still get
the Bee Culture
2023 Calendar!

We are selling the
calendar as a digital
download only product
on our online store! Just
go to www.Store.BeeCul-
ture.com/Magazines to
get yours today!

BEE CULTURE
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Bee Culture’s
2023 Beekeeping Calendar
Seasonal Bee Yards
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APRIL - ReGIONAL HONEY PRICE REPORT

REPORTING REGIONS

1 2 3 4 5 6 7 SUMMARY History
Last Last
EXTRACTED HONEY PRICES SOLD BULK TO PACKERS OR PROCESSORS Range Avg.  $/lb| Month| Year
55 Gal. Drum, Light 264 219 303 3.00 281 270 345 2.00-4.00 282 282 284 375
55 Gal. Drum, Ambr 256 274 287 293 - 260 325 2.00-4.00 279 279 276| 3.66
60# Light (retail) 214.52 266.67 216.00 212.25 177.00 186.54 310.00| 120.00-350.00 220.53  3.68| 225.80| 215.64
60# Amber (retail) 216.06 253.75 203.50 216.33 - 203.09 208.33| 120.00-310.00 217.27  3.62| 218.30| 213.12
WHOLESALE PRICES SOLD TO STORES OR DISTRIBUTORS IN CASE LOTS
1/24# 24/case 105.97 101.87 84.66 9510 64.80 90.00 -|  64.80-200.00 98.89  8.24| 112.61| 100.09
1# 24/case 164.93 169.50 151.28 131.31 160.06 140.00 144.00| 96.00-325.00 152.48  6.35| 161.74| 149.32
2# 12/case 147.08 178.00 111.31 117.37 173.76 151.50 156.00| 60.90-300.00 139.04  5.79| 152.42| 141.80
12.0z. Plas. 24/cs 127.94 14220 124.89 102.24 89.76 118.32 117.60| 72.00-192.00 117.85  6.55| 122.53| 118.51
5# 6/case 169.17 240.00 115.59 128.62 123.84 127.88 -|  96.00-330.00 154.76  5.16| 171.61| 156.92
Quarts 12/case 21450 207.60 191.38 167.50 192.18 131.88 175.50| 120.00-330.00 191.79  5.33| 191.79| 182.83
Pints 12/case 115.67 116.00 113.26 100.21 139.00 - 139.07| 72.00-200.00 115.93  6.44| 110.23| 106.15
RETAIL SHELF PRICES
1/2# 645 758 569 550 545 500 - 3.50-14.00 6.32 12.63] 6.21| 578
12 oz. Plastic 776 832 776 712 725 620 6.05 3.89-14.00 7.50 10.01| 7.45 6.94
1# Glass/Plastic 1045 1266 1048 881 1068 850 8.00 5.00-30.00 10.33 10.33| 10.21| 9.15
2# Glass/Plastic 1759 19.84 1718 1586 2155 1599 17.50 7.96-30.00 17.45 8.72| 17.78| 1555
Pint 1.91 1261 1163 11.79 10.67 17.33 14.00 5.00-25.00 12.32 821 11.91| 11.54
Quart 2233 2290 2079 2180 19.65 19.32 2220 10.00-42.00 2179 7.26| 21.55| 20.75
5# Glass/Plastic 36.58 40.25 3449 3190 2943 34.30 - 17.89-60.00 35.08 7.02| 35.83| 33.53
1# Cream 12,79 10.92 11.49 11.18 1200 17.50 16.00 7.79-2500 1236 12.36| 11.66| 11.65
1# Cut Comb 1535 13.44 1350 14.67 6.00 20.00 24.00 6.00-25.00 14.83 14.83| 15.18| 14.65
Ross Round 12.56  10.32 - 1150  4.00 - 14.83 4.00-20.00 11.89 15.85| 12.44| 12.26
Wholesale Wax (Lt) 866 966 635 838 800 550 5.25 2.65-15.00 8.10 -| 9.03| 832
Wholesale Wax (Dk) 6.13 802 575 840 1000 425 - 2.50-15.00 6.95 -| 8.04| 647
Pollination Fee/Col. 93.33 6540 95.00 148.33 200.00 - 122,50  50.00-250.00 105.76 -] 103.57| 99.04

Please note: anywhere within each region that there is a <’ it is because no information
was sent to us for that specific item in that region.
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TREATING WITH
ANTIBIOTICS AND VFD
QUESTION

I am a backyard beekeeper. My
state inspector came out and looked
at my colonies and said I needed
to treat with terramycin. I told her
I did not have a veterinarian that
knew about honey bees so I could
get an antibiotic legally through the
Veterinary Feed Directive (VFD). She
said go ahead and ignore the VFD as
terramycin was going to be discon-
tinued anyway. I looked up the FDA
Veterinary Feed Directive online and
I don’t think ignoring the VFD is a
good idea.
Anonymous

ANSWER

Short answer is [ am not a veteri-
arian nor have I ever played one on
TV. The VFD was put in place to stop
the cavalier use of antibiotics in ani-
mals, honey bees included, and stop
or at least slow down the growth of
antibiotic resistant bacteria, keep our
food supply safe and bring in animal
medical expertise to our industry.

So, do not access or use a product
illegally in your honey bee colonies.

On the flip side, I can count the
number of veterinarians who know
anything about honey bees, pests,
parasites and diseases on one hand.
There is a great organization that
is trying to improve this, the Honey
Bee Veterinary Consortium (HBVC).
I Googled them up at https://www.
hbvc.org/. On the site there is a link
to Find a Vet. And in Bee Culture we
have Dr. Tracy Farone and her col-
umn Bee Vet.

All this to say, you should set
the standard in your state with bee-
keepers and the state inspector to the
best of your ability regardless of how
awkward it may seem at first as this
veterinarian/beekeeper partnership
evolves.

NOW WHAT DO I DO?
QUESTION

Spring has finally come to us in
the North. It took all Winter though.
Ugh. This is my second year. I had
two colonies in October and on a
warm day last week, I saw bees fly-
ing from one of them. What should
I do now?
Marceline Roush

ANSWER
Well, you only had a 50% loss
which is unfortunately semi-normal.

But it can be better.

Here is my list:

* I hope you are a member of your
local beekeeper club. If not join,
then ask for mentoring help. The
mentor needs to have five plus
years of SUCCESSFUL beekeeping.

A NFD

From the Editor, Jerry Hayes

10
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It takes a minimum of five years to
be a humble enough beekeeper to
help others.

* On the next warm, sunny, 60°F day
you and your experienced mentor
open the colony for a thorough
inspection.

* How many frames of bees are
there? Do they have enough stored
honey or do they need feeding? Are
there eggs, larvae, capped brood?
Is the brood healthy? Are there
enough bees to support brood rear-
ing? If not, is there a queen? If no
queen, has the colony progressed
to laying workers? What does comb
look like light, dark? Drone cells?
And many more things your mentor
can point out.

* Go to the Honey Bee Health Coa-
lition website, https://honeybee-
healthcoalition.org/ There is all
the info you need for successful
Varroa control and brood diseases
in the Tools for Varroa Management
Guide. I suggest memorizing it.

* There are other questions as you
learn that managing honey bees
is a visual sport. Learning what to
look for and then the comparison
and contrast of what you are seeing
is critical.

* Remember with Varroa and the
Varroa virus legacy, you have to
be the responsible manager of
these animals. If not, don’t be a
beekeeper.

TROPILAELAPS MITE
QUESTION

What is the Tropilaelaps mite
exactly? I heard about it as another
honey bee mite problem.
Clevon Morgan

ANSWER

Let’s step back for a moment.
First, how did we get Varroa mites?
Varroa was found in Florida in 1987.
How it got there is still unclear. Was
it in a swarm of Varroa infested bees
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on a ship or plane or did somebody
sneak a queen in with Varroa? I
mention this because with our global
economy, anything can show up on
our doorstep from anywhere in the
world. A recent example is COVID.
What is Tropilaelaps is a great
question. Google is an amazing
resource... https://entnemdept.
ufl.edu/creatures/ MISC/BEES/
Tropilaelaps.htm. This link is from
the UF/IFAS website and Featured
Creatures’. See some highlights I
picked out below for Distribution and
Life Cycle:
Distribution
Tropilaelaps is a native pest
in tropical and subtropical Asia.
However, Tropilaelaps’ distribution
has been expanding over the past
50 years. Tropilaelaps can been
found in Apis mellifera colonies well
beyond the mite’s native range. In-
vasive Tropilaelaps populations are
most successful in warm environ-
ments where honey bees produce
brood (developing larvae or pupae)
throughout the year. For instance,
Tropilaelaps have been reported
in Kenya and Papua New Guinea.

Life Cycle

Tropilaelaps have small mouth
parts that are unable to pierce the
integument (skin) of adult honey
bees. Therefore, both nymph and
adult Tropilaelaps must feed on the
hemolymph of the honey bee brood.
After emerging from the honey bee
brood cell, adult Tropilaelaps must
re-enter another brood cell to feed
on a developing bee or the mite will
die within two days. Tropilaelaps
have a short reproductive cycle
and possess the potential for rapid
population growth. Furthermore,
their rapid reproduction enables
Tropilaelaps to out compete Varroa
in honey bee colonies infected by
both mites.

Because of global trade, Tro-
pilaelaps will continue to spread
and take reproductive advantage in
managed honey bee colonies around
the world. One of the concerns I have
heard is that one of our neighboring
country’s is/has been bringing in
packages from Australia. The tip of
Australia is approx. 93 miles from
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Papua New Guinea. And as you know,
Australia now has Varroa which was
found at a port location. All that to
say, get ready.

STOP SWARMING
QUESTION

How can I stop some of my colo-
nies from swarming?
S. Archibald

ANSWER

Why do honey bees swarm is
the real question? Our honey bees
figured out long ago that in order
to simply survive they had to divide
and conquer by spreading their ge-
netics around. One colony staying
in one location was genetic survival
disaster. Most of our honey bees have
genetics from where they survived
a long, cold, hard northern Europe
Winter. Our honey bees are always
preparing for Winter. Many places in
the U.S. have Spring upon us now.
Honey bees now have a few months
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to build up, reproduce by dividing up
the colony, have that ‘other’ group of
honey bees (a swarm) find another
cavity in a tree or wall of a house or
collected by a beekeeper and putin a
box to establish a colony, build comb,
collect nectar, beebread, build up a
population that can maintain a tem-
perature to make to through an Ohio,
Alabama, Kansas, North Dakota, etc.
Winter. Stopping, preventing, slowing
this swarming survival genetically
imprinted goal is almost impossible.
This is like trying to stop (fill in
the blank). All that to say if research-
ers developed a genetically modified
honey bee that didn’t swarm and left
long term consistent management up
to us beekeepers, they would disap-
pear like the dinosaurs did. They are
survivors because of genetic diversity
and they are in fact, managing us
beekeepers to keep them alive and
healthy so they can swarm, not the
other way around.
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FOUND IN
TRANSLATION

Jay Evans, USDA Beltsville Bee Lab

Picturing the Spring that will be
upon the northern hemisphere when
this essay is published, I feel a deep
longing to see our bees in full growth,
bringing back diverse pollen baskets
and crops full of abundant nectar.
Spring is my favorite season and it is
almost painful to think of it as [ write
this in February (to many of us, the
longest month). As a passionate bee-
keeping ally, I firmly believe that on
the whole and in most settings honey
bees are not only a tremendous asset
to humans but intrinsically worthy in
their own right. As messy as it might
seem, this is true in both their intro-
duced and native ranges (Eurasia and
Africa for the ‘western’ honey bee).

Except for one 14 million-year old
flattened specimen that fossil-hunt-
ers feel is in the genus Apis (all spe-
cies of which have comb-forming,
stinging, honey-storing social habits),
there is no firm evidence that honey

Listen along here!

bees lived in North America before
European colonists arrived a few
centuries ago. Once here, however,
honey bees flourished, swarming
from their woven homes and making
themselves an important part of both
agricultural and natural habitats. In
the midst of Winter, I feel the need to
celebrate this flourishing.

That said, this is not another
economic essay on the value of honey
bee pollination or colony products,
although $20-25 billion added to the
U.S. economy in diverse, nutritious
foods is not trivial. Nor is it another
diatribe that bee-mediated pollination
nourishes people throughout the
world, nor that honey bees provide a
cash crop for millions of families, with
little startup costs, in communities
that are stressed for both cash and
nutritious foods.

And this is not a tribute to all the
hardworking beekeepers, with from
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one to 80,000 colonies, who battle a
variety of stresses to stay in the game
(though I am not above pandering to
that crowd).

It’s not even a worshipful look
at how pollinators have shaped our
world over 100+ million years, not
simply by supporting billions of hu-
mans but in making every landscape
just a bit more colorful and dynamic.
This collaboration between bees and
flowering plants, which started early
and ended well for both, is wonder-
fully described by Sophie Cardinal
and Bryan Danforth in their 2013
paper Bees diversified in the age of
eudicots, Proceedings of the Royal So-
ciety B, https://doi.org/10.1098/
rspb.2012.2686. I will tackle the
larger economic and environmental
benefits of honey bees and other
pollinators in the future, this essay
is more personal.

I would argue that we socially
aware humans just need honey bees
beyond their great services. To me,
this need comes from two drivers.
First, honey bees mirror our own
inescapably social natures and teach
valuable lessons therein. Second, if
you try even half-heartedly to place
yourself in the mindset of honey
bees and other pollinators you can’t
escape thinking about, and striving to
improve, the plant resources and the
overall environment they fly over and
visit on their foraging flights.

First, the social connection. It
is easy to revere a species in which
selfless workers provide for relatives
they most likely will never meet.
There are so many facets of honey bee
communication, biology and nature
that are mirrors for our own, leading
to profoundly interesting behaviors
that resonate with the good and bad
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of our communities. My gateway to
social insects and ultimately a life
studying honey bees opened with a
single lecture by an ant biologist,
after which I went to my dorm and
decided it was inconceivable to fritter
my life away without studying these
special creatures who build empires
largely because they choose, 90% of
the time, to drop their conflicts and
work for a common goal. Ignoring
their preferred diets, ants and honey
bees are quite similar. Most impor-
tantly, both have succeeded in no
small part because they divide tasks
efficiently in colonies and can there-
by both out-compete their solitary
neighbors and regulate their home
environments. Thomas Seeley’s book
The Lives of Bees: The Untold Story of
the Honey Bee in the Wild (2019) is
a great entry into the wonder of bee
inner worlds, while German professor
Suzanne Foitzik shares similar life
stories for ants in her 2021 book Em-
pire of Ants: The Hidden Worlds and
Extraordinary Lives of Earth’s Tiny
Conquerors. In my case, the itch to
learn about social insects became a
full-on rash after opening a small stu-

dent beehive for the first time while
devouring the many stories of how
honey bees and humans have been
partners for thousands of years. From
“busy as a bee” to “dance language”
and “guard bees”, how we think of bee
societies is hard to decouple from how
we view our own. Not surprisingly
then, neither bee nor human soci-
eties are perfect. Both show conflict
within, vulnerabilities to parasites of
all sorts and an occasional tendency
to trample other beings, but both are
marvels to behold, and exhilarating
to compare and contrast.

A second preeminent reason to
value honey bees is that they truly
provide a gateway to understanding
nature. When beekeepers see their
bees exit the hive, circle-wave their
home and sail off, they marvel at what
that tiny bee will see on a journey
across the landscape, wishing the bee
luck and the memory cells to return
after a successful foraging trip. This
care for one’s bees inevitably leads to
a greater appreciation for the flow-
ering world, leading beekeepers to
seek ways to improve and diversify
the green world their bees encoun-

ter. Beekeepers fret over, and are
noisy about, any ill winds that arise
from degraded environments within
two miles of the colonies they host.
Habitat loss, climate, land practices
and disease all impact the health of
honey bee colonies, and beekeeping
forces us to learn about each of
those topics. Every beekeeper also
has a keen sense of weather and the
seasons. Okay, the same is true for
gardeners, birders and hunters... and
by some stretch of the imagination
even golfers, although better if they
let their ‘greens’ revert to wildflowers.
Similarly, beekeepers are among the
most knowledgeable humans with
respect to how diseases spread, how
to slow infections, and when it’s time
to seek a doc, even if we neglect that
knowledge sometimes with our own
health and that of our colonies.

It’'s not an easy path, and bee-
keepers often stumble. But, bees
and beekeeping give back incredible
riches to those who listen to the buzz
and hitch a ride with their bee teach-
ers. Hope springs eternal and here’s
hoping your Spring is bountiful. =




WHAT ARE THE TOP
BEEKEEPING MYTHS?

John Miller

I've seen a thing or two. My first
visit to the beeyard was in 1960. Back
then, we did things the way we did
because that’s the way my grandfa-
ther did things, which was the way
my great-grandfather did things. How
little I knew of what the future held
for beekeeping.

We have myths in the art of bee-
keeping. In an effort to write with you,
not write to you this month, please
share your top beekeeping myth(s)
with me.

Some myths are stunners. Feb-
ruary 9, 2023 I was working bees in
an almond orchard near Woodland,
CA. Pulled up a center frame from a
fair, but not great hive. Smiling at me,
on the same side of the same frame —
two queens. [ know. I know! Another
myth bites the dust.

Here is a myth that rocked my
world in about 1978 or so. We made
divisions or splits, or nucs each
Spring to make up Winter loses.
Nothing new there. How we made
those nucs was nearly a century-old
model.

We set out the parent yard.
Set out the covers, bottoms, hive
bodies, foundation (the hand-wired
7-S real beeswax foundation that so
easily shattered when dropped on
crisp Spring mornings). We nailed
on bottom boards. Each beekeeper
carried a hammer, unless we lost a
hammer - then we shared; and half
enough feeders for the number of
hives we ran.

Feeders were constructed of tem-
pered Masonite and laboriously cut
ears, end cuts and bottom cuts. The
feeders were sealed by pouring a hefty
eighth-cup of liquid beeswax into the
feeder. Now roll the wax throughout
the interior of the feeder — seal the
feeder against leaks. At least that
was the idea.

The ‘ears’ on these feeders were
notoriously easy to break. The feed-

ers leaked, warped and we had half
enough feeders for the number of
bees we operated. Even now, 45
years and a couple of chronic sore
shoulders removed from the ‘old way’
of making nucs this is stupid painful
to rehearse.

This meant that every two weeks
or so in Spring, before the dandelion,
or between the dandelion and alfalfa
bloom — we had to pull and shove
hundreds of feeders in an inelegant
race to avoid starving beehives. Plas-
tic feeders did not exist. Feed is not
expensive until denied.

We hauled syrup in a 300-gallon
tank, with a two inch gate valve. We
filled most of a five-gallon can with
syrup. We then poured the syrup into
the Masonite feeder. That was the
idea. On windy days — some of the
syrup made it into the feeder. This
was before the invention of syrup
pumps.

Back to the old way of making
divides: the beekeeping crew arrived
in the parent yard. We had one-third
enough pallets at the time, and one
(1) 600 model Bobcat skid-steer load-
er with the Clark brand mast. Not the
12’ mast; the 10’ mast. Any nuc made
had to be hand-loaded onto the truck
once the parent yard was nuced. Not
only was the nuc hand-loaded, each
nuc had an entrance screen (think
screen door screen) shoved into the
entrance to prevent drift. We moved
the nucs to a two-mile distant nuc
yard, [MYTH ALERT!] where the
screens were pulled from the nuc
entrance so the nuc did not suffo-
cate, and later, virgin queens could
take their flights. We usually pulled
almost all the screens. We could
sometimes make 250 nucs per day.
It was exhausting.

I attended an American Beekeep-
ing Federation convention around
that time, and sat next to Dick Ruby,
from Milnor, North Dakota. Dick
Ruby is a gentleman beekeeper and

MYTH BUSTED
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a smart guy. We were talking about
Spring splits. As I described our
process, I could see his jaw slacken.
When Dick makes an exclamatory
remark, it is usually, “Oh, my”.

He asked why we screened, load-
ed and moved nucs from the parent
yard to the nuc yard?

I rehearsed the myth that a bee-
hive must be moved two miles from
the parent hive to prevent the bees
from abandoning the newly made
nuc; drifting back to the parent.

His response was, “No you don't.
Here’s what you do. Make your splits
in a 360-degree pattern surrounding
where the four parent hives sat on the
pallet. Upon finishing the pallet, pick
up the pallet and take it away. Leave
no trace of familiarity for the foraging
bees. Don’t worry about the young,
dumb bees. They will stay with the
brood in each nuc.”

A myth busted. A back-break-
ing waste of time, talent and energy
schlepping beehives in screened en-
trances several miles distant from a
parent yard to a nuc yard.

The changes were immediate and
measurable. The bees drifted some
— sometimes. But those young bees
always stuck with the brood, keep-
ing it warm and fed. Foragers sort
of equalized themselves between the
sometimes eight nucs. Sometimes, if
the bees were really good, 12 nucs
surrounded where the parent pallet
of four hives had been.

The myth blown up changed our
productivity.

I'll always be thankful for the
gentleman — Dick Ruby — who took
the time to help another beekeeper.

That’s one busted myth.

What is your busted beek myth?
What are the consequences of the
busted myths?

Please share with jerry@beecul-
ture.com - and me: john@miller-
honeyfarms.com. Really looking
forward to readers’ busted myths.

We can post the busted myths.
Letters to “Busted” will be better
managed by Editor Hayes.

JRM
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A Closer
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Tropilaelaps Mites

Clarence Collison

A potential future threat of the western honey bee
(Apis mellifera) in North America are the parasitic mites
in the genus Tropilaelaps which are currently confined to
Asia and bordering areas. These mites are native brood
parasites of the non-domesticated giant Asian honey
bees, Apis dorsata, A. breviligula and A. laboriosa. They
have spread onto the managed European honey bee (A.
mellifera) sometime after humans introduced that bee
into Asia. Nowadays, A. mellifera is kept for beekeeping
throughout Asia and Tropilaelaps mites are one of its most
damaging pests (Anderson and Roberts, 2013).

Mites of the genus Tropilaelaps (Acari: Laelapidae) are
ectoparasites of honey bees native to Asia (Delfinado and
Baker, 1961; Laigo and Morse, 1968). The primary host
of one of the better known species Tropilaelaps clareae
is Apis dorsata (Laigo and Morse, 1968) but Tropilaelaps
mites were able to switch to the western honey bee, Apis
mellifera (Delfinado and Baker, 1961; Anderson and
Morgan, 2007). Tropilaelaps clareae was first discovered
on A. mellifera in the Philippines (Delfinado and Baker,
1961). Tropilaelaps species seem to be prevalent in Asia
and are able to infect a wide spectrum of honey bee spe-
cies ranging from Apis mellifera, A. cerana, A. dorsata, A.
florae and A. laboriosa (Bailey and Ball, 1991). However,
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these mites appear to be particularly pathogenic in A.
mellifera (Burgett et al., 1983; De Jong et al., 1982; Laigo
and Morse, 1969). Similar to Varroa destructor (Acari: Var-
roaidae), Tropilaelaps mites are infecting brood and suck
hemolymph/fat from the body. Up to four female mites
can invade the same brood cell (Burgett and Akratanakul,
1985; De Jong et al., 1982; Dainat et al., 2009).

Varroa and Tropilaelaps mites have coexisted in Apis
mellifera (western honey bee) colonies in Asia for >50
years (Delfinado, 1963). However, Tropilaelaps mites are
considered to be the more dominating and reproductively
successful parasites of A. mellifera than Varroa mites
(Burgett et al., 1983; Buawangpong et al., 2015). In 2007,
a molecular examination of Tropilaelaps mites collected
from different honey bee hosts from several Asian coun-
tries revealed two new Tropilaelaps species (Tropilaelaps
mercedesae and Tropilaelaps thaii) distinctly separate
from Tropilaelaps clareae and Tropilaelaps koenigerum
(Anderson and Morgan, 2007). Among these four species,
T. mercedesae and T. clareae are the most serious Tro-
pilaelaps mites of A. mellifera. However, T. mercedesae
exhibits a wider distribution than T. clareae. The life
history of Tropilaelaps mites and food requirements are
similar to that of Varroa mites. As a result, both mite
genera can inflict severe damages on A. mellifera colonies
(De Guzman et al., 2017).

An infestation by Tropilaelaps can be recognized
either visually on bees and brood or by examining hive
debris. Feeding on bee larvae and pupae causes brood
malformation, death of bees and subsequent colony
decline or absconding. Development requires about one
week, and the mites are dispersed on bees. Irregular
brood pattern, dead or malformed immatures, bees with
malformed wings that crawl at the hive’s entrance and
especially the presence of fast-running, large, red-brown,
elongated mites on the combs, are diagnostic for the
presence of T. clareae. An early diagnosis can be made
by opening brood cells and finding immature and adult
mites therein (Sammataro, 2004).

Combs of sealed honey bee worker brood (Apis mel-
lifera ligustica hybrid) were taken from colonies infested
by Tropilaelaps clareae and the numbers of mites in
different developmental stages recorded. The duration of
successive stages was estimated from the times at which
the first and last individuals in each stage appeared and
also from the relative frequency of occurrence of the
different stages in the mite population of infested cells.
Altogether 22 eggs, 42 larvae, 187 protonymphs, 251
deutonymphs and 659 young or old imagos (final and fully
developed adult stage) were detected. The first individu-
als of successive stages in the development of the mite
were found on honey bee brood of the following stages:
mite eggs and larvae on spinning larvae, protonymphs
on prepupae, deutonymphs on day-old pupae and young
imagos on pupae four days old. The most advanced age of
a developing bee (calculated from the time of egg-laying)
with which each stage of mite was associated was: egg,
14 days; larvae, 15 days; protonymphs, 16 days and deu-
tonymphs, 19 days. The calculated lengths of successive
T. clareae stages were: eggs, 0.3-0.4 days; larvae, 0.3-0.6
days; protonymphs, 1.7-2.0 days and deutonymphs, 3.0-
3.8 days. Length of the total developmental period was six
days. All mites completed their development before the
honey bees emerged, a factor that probably contributes
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to the faster population build-up of T. clareae than of
Varroa jacobsoni (Woyke, 1987).

Tropilaelaps mercedesae parasitism can cause Apis
mellifera colony mortality in Asia. Phokasem et al. (2019)
reported that Tropilaelaps mites feed on both pre- and
post-capped stages of honey bees. Feeding on pre-capped
brood may extend their survival outside capped brood
cells, especially in areas where brood production is
year-round. They examined the types of injury inflicted
by Tropilaelaps mites on different stages of honey bees,
the survival of adult honey bees and level of honey bee
viruses in fourth instar larvae and prepupae. The injuries
inflicted on different developing honey bee stages were vi-
sualized by staining with trypan blue. Among pre-capped
stages, fourth instar larvae sustained the highest number
of wounds (4.6+0.5/larva) while second and third larval
instars had at least two wounds. Consequently, wounds
were evident on un-infested capped brood (fifth and sixth
instar larvae=3.91+0.64 wounds; prepupae=5.25+0.73
wounds). Tropilaelaps mite infestations resulted in 3.4-
and six-fold increases in the number of wounds in fifth
and sixth instar larvae and prepupae as compared to
un-infested capped brood, respectively. When wound in-
flicted prepupae metamorphosed to white-eyed pupae, all
wound scars disappeared with the exuviae. This healing
of wounds contributed to the reduction of the number
of wounds (<10) observed on the different pupal stages.
Transmission of mite-borne virus such as Deformed Wing
Virus (DWV) was also enhanced by mites feeding on early
larval stages. DWV and Black Queen Cell Virus (BQCV)
were detected in all fourth instar larvae and prepupae
analyzed. However, viral levels were more pronounced
in scarred fourth instar larvae and infested prepupae.
The remarkably high numbers of wounds and viral load
on scarred or infested developing honey bees may have
caused significant weight loss and extensive injuries
observed on the abdomen, wings, legs, proboscis and
antennae of adult honey bees. Together, the survival of
infested honey bees was significantly compromised. This
study demonstrates the ability of Tropilaelaps mites to
inflict profound damage on A. mellifera hosts (Phokasem
et al., 2019).

In a serious attack of the mite Tropilaelaps clareae on
Apis mellifera colonies at Ludhiana, India, up to 50% of
the brood was killed in the late larval and pupal stages,
and colony populations dwindled rapidly. Honey bee
larvae are killed by the nymphs feeding on them, or (if
attacked later) they develop into deformed adults which
are evicted from the hive. A badly infested colony is left
with practically no brood and it may abscond ultimately,
the bees carrying the adult mites with them. After the
mites have transformed into adults, they remain just
under the cell cappings and are
exposed when these are removed
(Atwal and Goyal, 1971).

The survival of adult female
Tropilaelaps clareae of unknown
age on caged adult workers of Apis
mellifera was investigated in am-
bient conditions during the rainy
season in northern Thailand and
in an incubator maintained at 35°C
(95°F) and 60% RH. Under both
conditions, a small percentage of
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Varroa (left) & Tropilaelaps (right)

T. clareae survived for three days. A similar experiment
using adult T. clareae on caged adult workers of Apis
dorsata produced similar results: a small percentage of
mites survived for three days. The observed survival of
T. clareae, whether on A. mellifera or A. dorsata, is about
one day longer than previously reported. It is now clear
that the highly pestiferous T. clareae could easily survive
even the longest of international airline flights (Rinderer
et al., 1994).

The prevalence of Tropilaelaps mercedesae and Varroa
destructor in concurrently infested A. mellifera colonies
in Thailand was monitored. They also assessed the
fecundity of T. mercedesae and V. destructor in naturally
infested brood and in brood cells deliberately infested
with both mite genera. Results showed that the natural
co-infestation of an individual brood cell by both mite
genera was rare (<0.1%). Overall, T. mercedesae was the
more dominant brood parasite of A. mellifera than V.
destructor. In naturally infested brood, the proportion of
nonreproductive Tropilaelaps (29.8+£3.9%) was lower than
that of Varroa (49.6+£5.9%). Both mites produced similar
numbers of progeny (T. mercedesae=1.48+0.05; V. de-
structor=1.69+0.14). The two mite genera also reproduced
normally when they were deliberately introduced into the
same brood cells. In two separate assessments, the aver-
age worker brood infestations of T. mercedesae (19.9%)
were significantly higher than that of V. destructor (0.7%).
Their results on the higher prevalence and reproductive
ability of T. mercedesae in concurrently infested colonies
reaffirm Tropilaelaps’ competitive advantage over V. de-
structor and their reported negative impact to A. mellifera
colonies (Buawongpong et al., 2015).

Female Tropilaelaps clareae mites were released into
small petri dishes without food, or on small pieces of brood
comb containing several Apis mellifera larvae one to four
days old. On each day of the experiment the piece of brood
comb was exchanged for a new one containing larvae of
the age being tested. In dishes with no food only 5.5%
of mites survived for two days. Survival of gravid female
mites was significantly higher than that of thin females.
On bee larvae one, three and 3.5 days old, 0%, 9% and
47% of T. clareae females survived until the second day.
None survived until the fourth day. However, on bee lar-
vae four days old, 89%, 68%, 32%, 7% and 4% of females
were alive on the second, fifth, 10th, 19th and 28th day,
respectively. Thus, T. clareae females can survive for up
to four weeks on bee larvae four days old. The amount of
brood pheromones on larvae four to five days old is greater
than that on younger larvae, probably stimulating feeding
and thereby supporting mite survival. Fertilized female
mites quickly become gravid, and they must enter cells
containing bee larvae to lay eggs. T. clareae females do not
need to feed on prepupae or pupae
to lay eggs and to survive for longer
periods. Queen honey bees need not
be caged after brood removal from
the colony in order to control the
parasitic mite T. clareae, as by the
time any eggs laid have developed
into four-day-old larvae the mites
will have died (Woyke, 1994).

Few data regarding the lethal
and sub-lethal effects of Tropi-
laelaps mercedesae on A. mellifera
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exist, despite its similarity to the devastating mite Varroa
destructor. Here they artificially infested worker brood
of A. mellifera with T. mercedesae to investigate lethal
(longevity) and sub-lethal (emergence weight, Deformed
wing virus (DWV) levels and clinical symptoms of DWV)
effects of the mite on its new host. The data show that T.
mercedesae infestation significantly reduced host longev-
ity and emergence weight and promoted both DWV levels
and associated clinical symptoms. The results suggest
that T. mercedesae is a potentially important parasite
to the economically important A. mellifera honey bee
(Khongphinitbunjong et al., 2016).

The ectoparasitic mites Varroa destructor and Tropi-
laelaps mercedesae share life history traits and both infect
honey bee colonies, Apis mellifera. Since V. destructor is
a biological vector of several honey bee viruses, it was
tested whether T. mercedesae can also be infected and
enable virus replication. In Kunming (China), workers
and T. mercedesae mites were sampled from three A.
mellifera colonies, where workers were exhibiting clinical
symptoms of Deformed wing virus (DWV). They analysed
a pooled bee sample (15 workers) and 29 mites for the
presence of Deformed wing virus (DWV), Black queen cell
virus (BQCV), Sacbrood virus (SBV), Kashmir bee virus
(KBV), Acute bee paralysis virus (ABPV) and Chronic bee
paralysis virus (CBPV). Virus positive samples were ana-
lyzed with a gPCR. Only DWV +RNA was found but with a
high titre of up to 108 equivalent virus copies per mite and
10 per bee. Moreover, in all DWV positive mites (N=12)
and in the bee sample virus — RNA was also detected
using RT-PCR and tagged RT-PCR, strongly suggesting
virus replication. The data shows for the first time that
T. mercedesae may be a biological vector of DWV, which
would open a novel route of virus spread in A. mellifera
(Dainat et al., 2009).

Honey bees are infected by many different virus-
es, some of them associated with and vectored by V.
destructor. In recent years, deformed wing virus (DWV)
has become the most prevalent virus infection in honey
bees associated with V. destructor. DWV is distribut-
ed world-wide, and found wherever the Varroa mite is
found, although low levels of the virus can also be found
in Varroa free colonies. The Varroa mite transmits viral
particles when feeding on pupae or adult bees. In this
study, quantitative real-time RT-PCR was used to show
the presence of DWV in infested brood and Tropilaelaps
mercedesae mites collected in China, and to demonstrate
a close quantitative association between mite-infested
pupae of A. mellifera and DWV infections (Forsgren et
al., 2009).
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The Beekeeper and the Tax Man

I'm not much of a puzzle person, but about once
a year an overwhelming urge to do a puzzle overtakes
me—granted, it’s a government-induced urge that nearly
always corresponds with the hours leading up to April
15th, hours spent trying to piece together my beekeeping
finances for the previous tax year. Each year I tell myself
this is the year, the year I'm going to get organized, and
each year I find myself on April 15th trying to quickly de-
cipher faded and crumpled up receipts, all while praying
the IRS has bigger fish to fry than a lowly, disorganized
sideline beekeeper with a bad procrastination problem.

Historically, my financial record keeping system
has not been the best, my truck’s glove box, but it has
progressed from the days when I just stuffed beekeeping
and farm receipts into my wallet for safe keeping. I do not
recommend a wallet for long-term receipt storage. For one
thing, sitting on a billfold that’s as big as a softball is bad
for the sciatic nerve and as a beekeeper you likely already
have a bad back. Also—and this is just my best scientific
theory—the downward pressure from sitting repeatedly
on receipts causes the ink on the receipts to volatilize and
escape into the atmosphere, leaving you to guess what
that twenty-five-pound bag of sugar cost ten months
ago (though I’'m not a CPA, I suspect the IRS frowns on
treating faded receipts like a Price is Right game).

Furthermore, if you’re like me, a good-hearted,
IRS-fearing, tax-paying citizen whose God-given gift is the
ability to misplace and lose important objects, like, say, a
wallet containing three dollars and a year’s worth of bee-
keeping receipts, [ highly recommend QuickBooks Online.
With it, you don'’t
have to remem-
ber to put your
receipts in your
wallet, nor do you
have to remember
where your wallet
is. You just have to
remember where
your cell phone
is to take a pic-
ture of the receipt,
which is then
beamed up and
stored safely in the
Cloud. Also, you’ll
have to remem-
ber your Quick-
books’ password.
Be forewarned,
failure to remem-
ber your password
may require you
to answer securi-
ty questions, the
answers to which
you will have likely
forgotten. If that
happens, your re-
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WHY DO HIVES
ALWAYS SWARM
ON TAX DAY?

Stephen Bishop

ceipts are lost forever in the Cloud, so you would have
been better off just stuffing them in your wallet and losing
it to begin with.

If receipts are like puzzle pieces, you'll have to figure
out where the receipts go in the puzzle. Are the receipts
for current year expenses or long-term assets that need
depreciating or candy bars that have nothing to do with
beekeeping but got misplaced in your wallet? These are
questions that CPAs are trained to answer. Other ques-
tions they are trained to answer is whether you should
file a Schedule F or Schedule C or just go ahead and
schedule a meeting with a good tax attorney trained in
IRS audits. Apparently, however, CPAs are not trained to
answer questions the same way, which is evident by the
fact that if you ask ten different accountants the same
question, they’ll give 11 different answers and tax you
differently for each answer.

That’s why I like Turbotax; if you ask it questions, it
just implodes and takes your half-completed tax return
with it. Just kidding. Turbotax is a fine product for those
beekeepers who feel confident in their ability to wield
numbers correctly or those beekeepers who have no other
choice because they’ve waited until April 15th to file. For
those of us in the latter category, Tax Day is something
of a yearly tradition involving lots of caffeine, a table cov-
ered in receipts, bank statements and W-2s, and a raging
headache from staring cross-eyed at numbers all day.

So Happy Tax Season! And for my fellow procrasti-
nators out there, here’s hoping your bees don’t swarm on
April 15%—your attention will be elsewhere.
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Photo 1. Amy Vu portrait. Photo Credit: Randy Fernandez,
UF/IFAS Entomology and Nematology

HOMEY BEE RESEARCH &
EXTENSION LABORATORY

UF IFAS

UNIVERSITY of FLORIDA

Hi everyone, my name is Amy Vu and I work at the University of Florida’s
Institute of Food and Agricultural Sciences Honey Bee Research and Extension
Laboratory (UF/IFAS HBREL). Many of you may be familiar with my voice in
a podcast called “T'wo Bees in a Podcast” (if not, now is the time to get your
smart phones out and search for it!). This is the first time I have written
for Bee Culture and I am excited for the opportunity. I have been with the
University of Florida since 2016, beginning my career as a county Extension
agent in Orange County (Orlando and the surrounding area). Since then, I
transitioned to the HBREL in 2019 and the rest is history. My current title
at UF/IFAS is “State Specialized Program Extension Agent, Apiculture”, and
I somehow still fumble over the words in my title anytime I introduce myself.
To sum up what I do: my work involves working with beekeepers and their
stakeholders, identifying needs, conducting activities and evaluating pro-
grams. [ will elaborate more throughout this article. If you have been following
the past few months of this series, you have learned that there are three key
components to a Land Grant Institution (LGU) (Instruction, Research and
Extension). Jamie discussed the overview of LGUs and research. Cameron
discussed formal instruction program. In this article, I have
the honor of writing about the third leg of the stool (and my
personal favorite) to bring it all together, Extension! As Jamie
mentioned, all universities engage in teaching degree-seeking
student and research, but not all universities provide one of
the LGUs critical missions, Extension. One thing you will no-
tice throughout the article is that Extension cannot happen
without connections and collaborations with our stakeholders
and that feedback is extremely important. I am here to share
the good, the bad and the ugly. Next month, our program co-
ordinator, Louis, will be sharing with you about the Extension
workshops we conduct at our lab.

Before I continue further, I would like to share a bit
about myself. I was born and raised in Overland Park, Kan-
sas (Go Chiefs!), a city kid with no agriculture exposure. It
was not until a study abroad program in Ecuador in 2009
that my attention turned to agriculture and where our food
originates. I immediately fell in love with understanding our
world’s food systems and completed my bachelor’s degree
at Kansas State University in Agronomy with an emphasis
on Soils and Environmental Science. From there, I moved to
Blacksburg, Virginia, where I worked on a Master’s degree in
Agricultural Leadership and Community Education at Virginia
Tech. In 2014, a group of colleagues in graduate school and
I decided that we wanted to try a new endeavor: beekeeping,
because... why not? It seemed like a fun new challenge. Little
did I know, that experience would change the course of my
entire career. After graduation, I decided to move to Florida,
since I am a scuba cave diver and wanted to be closer to the
freshwater springs (did you know that Florida has one of the
largest concentrations of freshwater springs in the world?).
The springs brought me to Florida, but the bees have kept me
here. During my time working in Orange County, I attended
the local Orange Blossom Beekeepers Association (OBBA)
monthly meetings. After a few meetings, I started to realize
that the association was spending % of the meeting time an-
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Bee Research and Extension Laboratory

Apiculture Extension

swering basic honey bee terminology
and having to take a step back each
month to teach newbies equipment
terminology. They were losing more
advanced beekeepers, and I wanted to
help, and knew that I could with my
Extension programs. The association
and I started working together, which
resulted in a beginner beekeeping
series. The association helped me
promote it and we timed it perfectly,
so my programs would be held the
Tuesday following monthly meetings.
This helped reduce the beginner bee-
keeping time at the monthly meetings
and allowed the association to focus
on more advanced topics.

What is Extension and an
Extension Agent anyway?
Something I hear often is “So... is
your job to run the UF honey bee lab’s
social media page?” This is something
I have heard before, and the answer
is “yes, kind of, but also... no, I do so
much more than that.” Social media
is only one method of communication
for how we connect with stakehold-

Amy Vu

ers and market our programs. Just to recap and quote Jamie’s first article:
“Faculty at LGUs engage in formal education (teaching students) and infor-
mal education (teaching everyone else). The latter is called Extension.” Let’s
start with the basics. We define an “agent” as a person who acts on behalf of
another person or group. In Extension, my job is to bridge the gap between
industry, researchers, government agencies and more by providing non-for-
mal education and learning activities to all types of individuals. In short, we
are a resource for our stakeholders. Extension originated to help mostly with
rural areas but has evolved to work with both rural and urban areas. We are
messengers and disseminate science to our stakeholders.

It is always extremely difficult for me to explain to people what my job is
and how it relates to UF/IFAS, but in a nutshell, my job is to share research
and do my best to stay up to date with new and emerging topics. In Extension,
there are many programmatic areas. The most common programs and topics
that are well known are Horticulture, Agriculture and Natural Resources
(ANR), 4-H, Family and Consumer Services (FCS) agents.

The History of Extension

The Smith Lever Act formalized Extension in 1914. At the time, Extension
services were provided exclusively to rural agricultural issues. Over 50% of the
U.S. lived in rural areas, and 30% of the workforce was engaged in farming.
Because of Extension, farmers increased their productivity, allowing farmers
to make better management decisions. This resulted in a higher production
of food. Basically, there was research being conducted at the university, but
the practical research was not being shared with farmers. Extension agents
were hired to bridge the gap, hold workshops to help growers, and act on
behalf of growers to let researchers know what practical research could be
conducted to help the industry. Extension has changed immensely in the

Photo 2. Amy cave diving in Madison Blue Spring State Park. Photo credit: Lauren Wilson
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last century. Today, less than 2% of
Americans farm for a living, and only
17% live in rural areas. That said, Ex-
tension specialists must be creative
with their programs, increasing their
audience size by diversifying their
workshops, activities and commu-
nication. Programs in urban areas
have increased and the specialties
have expanded beyond farming and
canning classes. In the United States,
Extension/Ag offices are located in
over 3,000 counties.

What is an Extension Program and
How are They Conducted?

Extension is a federal, state and
county partnership. The purpose
of Extension is to bring the most
recent and cutting-edge research
from laboratories to those who can
use the information to learn and im-
plement skills into practice. This is
done through Extension programs.
There is a theory to what we do as
Extension agents and how we devel-
op programs. Developing a program
requires planning, implementing,
evaluating and doing that over and
over (and over) again. Agents will
identify an overarching theme (for
example, collaborating with bee-
keepers to increase honey bee colony
health), and then plan workshops
or create materials that fall in line
with the overarching theme (for ex-
ample, holding a hands-on honey
bee workshop focusing on honey bee
stressors, like Varroa management).
These themes are called “Programs”
(with a big P!), which is contrary to
what people may think a “program”
is. Most individuals hear of the word
“program” and think of a workshop
or one hour talk on honey bees. In
Extension, when we hear the word
“Program”, we think about the big
picture theme of what we are trying
to accomplish. To develop, implement
and evaluate our programs, we use
something called a Logic Model (and
I know that as soon as I mentioned
the words “logic model”, I hear every
Extension Agent’s eye roll and grunt
from here). All joking and sarcasm
aside, a Logic Model is an extremely
helpful tool that agents use to plan an
Extension program. It is a blueprint
and vision for our programs to help
us focus on the bigger picture.
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Photo 3. Picking up our first packages in 2014. Pictured here: Amy Vu,
Rachel Kennedy, Sarah Halvorson-Fried and Becca Ligrani

Using a Logic Model
It always starts with a needs assessment and identifying the situation
Conducting a needs assessment is the foundation of a good Extension
program. Understanding the needs of a community is crucial to know how
to move forward and how to disseminate information. Understanding your
audience helps with being successful. This can be done by simply asking
questions and listening. Extension is all about the relationships we build with
our stakeholders. Without the collaboration, a successful program cannot
exist. As apiary educators, we are constantly on the search to hear what is
happening in the field. Are we hearing about high colony losses? Why do
beekeepers believe they are losing colonies? What time of year is it? Has this
happened before? Are we concerned about a new invasive pest or disease?
Let’s look at a situational example specific to Florida. This example can
be scaled up to be used all over the world: There are over 5,000 registered
beekeepers managing approximately 700,000 colonies in Florida. Of these
5,000 beekeepers, hobby (zero to 40 colonies) and sideline (41-99 colo-
nies) beekeepers make up ~92% of all beekeepers, while the rest (~8%) are
commercial beekeepers (100+ colonies) (Florida Department of Agriculture
and Consumer Services — Division of Plant Industry (FDACS DPI), personal
communication). Beekeepers report an annual loss of 40% colony decline.
The reasons identified for the losses are Varroa, nutrition, queen quality and
pesticides. Thus, Extension programming focused on how to monitor, man-
age and control honey bee stressors is necessary to minimize colony losses.
In this scenario, here are the Programs (overarching themes):
1)Honey bee health: best management practices are needed related to Varroa,
nutrition, queen quality, minimizing pesticide exposures, etc.
2)Training the trainers: The need is to work with UF/IFAS Extension Agents,
apiary inspectors and other Extension educators to extend this content.

How do we acknowledge the situation?
Target Audience

First, we must consider who the program is targeting. Who will show
up and in what ways will they show up? Is an e-mail listserv better than an
in-person workshop? What good is a program if you hold a workshop and no
one attends? Typically, our target audiences are beekeepers: backyard, side-
line and commercial. But it is important to recognize that not all beekeeper’s
needs are the same. Other audiences’ agents work with and include non-bee-
keepers to teach them about the importance of honey bees to our agriculture.

After identifying needs and our audience, we must analyze the needs and
turn them into objectives. It is typical for us to have two to three objectives
per Program. We use SMART objectives to hold ourselves accountable. So
what does SMART as an acronym mean?
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Specific: Who is the audience and
what is the goal? Are we addressing
a specific action or is it too complex
or broad?

Measurable: The results should
be quantifiable—the goal will have
a target timeline or benchmarks de-
signed to measure progress. How will
we know when the objective has been
accomplished?

Attainable: Is it realistic? Are
there clear steps to adopt any rec-
ommendations?

Relevant: Does the objective align
with the mission and vision of the
organization?

Time-bound: It must have a
beginning and pre-determined end.
Also, there should be timed mile-
stones at which progress can be
evaluated along the way. Developing
a timeline helps one evaluate perfor-
mance and efforts on a regular basis.

So here is a SMART objective that
I will continue to refer to throughout
the article:

“At least 75% of individuals who
participate in the UF/IFAS HBREL’s
events will begin monitoring for Var-

roa using an alcohol wash or sugar shake within six months of attending a
program. This will be measured by post program evaluations and follow-up
surveys.”

Okay, so now that we have an objective, let’s talk about the fun part —
the activities!

Educational Methods and Activities
Inputs - what we invest

Extension’s job is to translate science-based research into digestible
bits—whether that be written, verbal, in person or virtual. What money,
facilities, technology, people and other resources are needed? What is the
time commitment? What materials do we need to conduct a workshop? Can
we conduct a Varroa monitoring class without the proper equipment? Do we
have the appropriate classroom space or apiary space to conduct the pro-
gram? What personnel (staff, volunteers, etc.) are needed to implement the
workshops? Do we need supplementary materials to support our activities
(like PowerPoint presentation, fact sheets, a brochure, etc.)? What about
technology? When COVID began, we had to be creative and start using Zoom.
Our inputs changed and we needed access to Zoom and other programs to
implement our trainings. Knowing what inputs are necessary are important
to think about to ensure the success of the program.

Outputs
Activities - what we do

The most common activities for apiculture educators are in-person work-
shops in a classroom or out in the apiary. Sometimes we are invited speakers
at beekeeping association meetings. Sometimes we plan and hold workshops
in person or a talk on Zoom. This is the piece of Extension that is the most
visible. The activities we conduct are completely dependent on our target

Photo 4. A group of UF/IFAS Extension Agents in an in-service training learning about Varroa monitoring using the alcohol wash method.




audience. For example, sometimes it
is easier for hobbyist beekeepers to
attend an evening or weekend event,
so we will hold larger classes on hob-
byist topics during that time. Other
times, commercial beekeepers may be
working and unavailable, so it may be
easiest to conduct a single site visit to
their operation. Another activity that
is extremely common is answering
beekeeping related questions from
our stakeholders, whether that be
over the phone, e-mail or a message
on social media. It is important that
we are available as a resource.

Here at the University of Florida,
we have key activities with which
you may be familiar. Our Extension
Coordinator, Louis will elaborate on
these activities in next month’s arti-
cle: the UF/IFAS Master Beekeeper
Program, BeeLearning Short Courses,
UF/IFAS Bee Colleges, Two Bees in
a Podcast and the UF/IFAS Honey
Judge Program. Additionally, the
UF/IFAS honey bee team regularly
provides lectures and workshops at
various training events.

Outcomes

What do we want to see accom-
plished in the short, medium and
long term from our programs? How
do we identify these outcomes? Let’s
revisit our example objective men-
tioned earlier: At least 75% of indi-
viduals who participate in the UF/
IFAS HBREL’s events will begin mon-
itoring for Varroa
using an alcohol
wash or sugar
shake within six

Photo 5. Two Bees
in a Podcast logo
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months of attending a program. This will be measured by post program eval-
uations and follow-up surveys.

Short term outcomes focus on gaining knowledge, raising awareness, cre-
ating a positive attitude, developing a skill/opinion or increasing motivation.
From our example, a short-term outcome could be that participants increase
their knowledge about Varroa monitoring and learn how to collect a sample
using an alcohol wash. Developing this skill has increased their motivation
and attitude to conduct samples more frequently.

Medium term outcomes focus on seeing a behavior or practice in motion.
From our example, a medium-term outcome could be that six months after
the training, beekeepers have started monitoring for Varroa monthly using
an alcohol wash and make informed decisions on whether to treat for Varroa
or not, based on thresholds.

Long term outcomes are the ultimate impact. These are usually social,
economic or environmental. When making informed decisions related to Varroa
management, long term outcomes involve minimizing overall colony losses,
which can increase production, and in turn increase profitability.

How do we know our programs are effective?

I will not bore you with the 30-page report we have to submit annually,
but I will describe some ways we report our programs. After conducting a
needs assessment, coming up with objectives and holding an activity /work-
shop, we must show that our programs have made a difference. For formal
Instruction, students take exams, write papers and end the semester with a
grade. Researchers are evaluated by the number of grants they bring in and
how many peer-reviewed publications are accepted each year. For Extension,
we must show that we are changing lives for the better... CHANGING LIVES!
Easy to measure, right? Our big question is: “so you've put all this work into
a program... SO WHAT?” That’s probably a bit harsher than reality, but you
get the gist. If you have taken part in an Extension activity, you have likely
taken a pre- and post-test, filled out a survey immediately after a program
and have been asked to fill out a follow-up end of year survey. We also use
general feedback, verbal and written, in consideration for our evaluation.
Evaluation is the most critical component of Extension. It determines
whether we move our programs forward (or not). I cannot stress the importance
of evaluation enough. In short, we must show that our Extension efforts are
making a positive difference, and if they are not, maybe it is time to rethink
how we conduct our programs.

International Extension Activity Highlight

Our Extension efforts extend well beyond our county, state and country.
I would like to highlight one international activity in which I participated and
maybe you can identify some of the pieces of the logic model I mentioned
earlier. I was fortunate to be involved in the United States Agency for Inter-
national Development (USAID)’s, Partners of the Americas, Farmer-to-Farmer
program in February 2023. As a volunteer in the Dominican Republic, I was
joined by a Florida commercial beekeeper, Chris, and his wife Melissa Vasquez,
with Heritage Bee Farm, LLC. We had the most wonderful field officers, Maria
Montas and Francisco Mendez, who helped translate technical honey bee
content in Spanish. We worked with ASAJA (their beekeeper association) in
the beautiful Jarabacoa mountains for 15 days. The beekeepers were all in
their first five years of beekeeping. Many of them were beginner beekeepers,
while a few members of the association were not. Those few aspired to become
full time beekeepers and wanted to learn more about general management
and queen production. It was a huge breath of fresh air (I did not know what
to expect) to see that the honey bees were strong and had all the pollen and
nectar available to them (the beekeepers do not need to feed there, since there
is so much pollen and nectar flow). The beekeepers also do not have small
hive beetles present on the island (lucky them!). During our initial meeting,
Chris and I learned that the beekeepers were interested in learning more
about pest and disease management, equipment management and queen
production. We saw Varroa on the bees, thus prompting me to ask the bee-
keepers what they used (and how often) for treatment. They use thymol and
oxalic acid-based products. Prior to our visit, beekeepers were only monitoring
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Photo 6. Amy speaking to media to discuss the importance of honey bees and commercial beekeepers to agriculture after Hurricane lan left
devastating losses to Florida beekeepers in 2022. Photo Credit: Bori Bennett

and treating once a year. In our pro-
gram, we spent every day conducting
a needs assessment and evaluating
colonies, implementing short hands-
on workshops and providing recom-
mendations on when to graft larvae
for queen production. We also piloted
the use of coconut water as a media
for queen production and discussed
how often to monitor for Varroa, when
to treat and the importance of rotat-
ing active ingredients. At the end of
the two weeks, we provided resources
for the beekeepers to help continue
with their education. On the last day,
Chris and I delivered a presentation
about what we learned, what we
observed, and provided recommen-
dations (using SMART objectives) to
the association on how they could be
successful as a team in the long term.
I evaluated the program by interview-
ing 10 program participants, asking
about potential challenges, what they
learned and what other resources or
training they still need to be success-
ful as a beekeeper. I hope to spend
the next few months evaluating the
data. I am fully convinced that our
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short time in the Dominican Republic will have long term outcomes for the
beekeepers and it was an extremely rewarding Extension experience.

What else do Extension agents do?

Okay, so back to Apiary Extension! We discussed needs assessments,
developing programs, conducting site visits, speaking engagements to bee-
keeper associations, responding to phone calls and e-mails, creating content
to support our programs and program evaluations. What else do agents do?
You will find us at group meetings, speaking at professional conferences,
writing and receiving grants, and being involved in other committees at our
university and state associations. It may seem like we are everywhere, and
that is because we are! Having the ability to be everywhere can be great, but
it is all about balance.

Challenges of being in Extension

Not everything in Extension is a rainbow or unicorn. Being in Extension
is the most rewarding career (in my humble opinion), but there are some
struggles that many agents face. First, it is a blessing and a curse to have
the ability of being creative with a program, which usually results in wanting
to help and say “yes” to everything. There are so many potential projects,
and simply not enough time to do them all. Focusing on long term projects
when smaller “fires” arise and having to prioritize projects is crucial. When
you speak to an Extension agent who has been successful in their career,
the first thing they will tell you is to “focus on the big picture and learn how
to say no.” Taking on every single project often results in major burnout
and it can be very detrimental to our programs. Agents will feel like they are
doing so much daily, but at the same time, not doing anything at all. This is
something that is often seen, and the reason agents will leave their positions
and transition to something else.
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Second, agents are required to
wear many hats. We are the event
planner, marketing specialist, eval-
uation guru and content specialist.
We must stay up to date with the
times (whether that is jumping onto
a new social media platform, creating
content that is user friendly, etc.). We
need to know how to design and use
multi-media, be an expert in video,
photo, or podcast production. We
have administrative paperwork, we
are expected to submit publications,
speak at conferences and respond to
thousands of e-mails and phone calls,
and media requests at any moment.

Lastly, working with many types
of personalities and people can be
great, but also challenging. Any-
one working with people has likely
encountered a conflict before and
knowing when and how to handle a
conflict is crucial. It is important to
remember that needs and priorities
can differ from person to person.
Facilitating conversations and rela-
tionships is important to get every-
one on the same page to identify one
common goal.

“The Good”

Despite some of the challenges an agent can face, I personally feel like I
have the best job in the world. I will end this article with the positives of being
in Extension. Extension agents have the privilege of working with people who
become our family and friends. Many times, it becomes more than just a job,
and it becomes the genuine connections we make with our stakeholders. I
get to know personalities on an individual level. I meet their families, friends,
pets, learn about their other hobbies, and so much more. I have watched
beekeepers’ children grow up before my eyes. I have seen beekeepers prog-
ress from 50 colonies, to 100, and then to thousands of colonies. I consider
beekeeper successes my successes.

Second, I have seen groups of beekeepers work together to make a huge
difference for the industry. Just one example is the building of our UF/IFAS
HBREL facility. The $4.5 million facility came from the collaborative efforts
of the Florida State Beekeepers Association, the Florida Department of Agri-
culture and Consumer Services, Florida beekeepers and other stakeholders.
To watch a simple idea turn into a reality is incredible to see. “Never doubt
that a small group of thoughtful, committed citizens can change the world;
indeed, it’s the only thing that ever has.” —Margaret Mead.

Lastly, as Extension agents, we are fortunate to have the opportunity to
be flexible with our programs and try new ideas. Extension agents will never
have the same day at work. Some days are in the office, some days are in
the field and others are presenting to local, state and national associations.
We travel around the world to conferences or workshops meeting beekeepers
and other individuals in the beekeeping industry, from regulatory/govern-
ment personnel, non-profit organizations, researchers and other apiculture
Extension specialists around the world. We are fortunate to network and
work with the various stakeholders who play a piece in this large puzzle. The
beekeeping community is so small and knowing what part everyone plays
makes a huge difference.

Photo 7. ASAJA Beekeepers Association in Jarabacoa, Dominican Republic. The participants were part of the USAID, Partners of the

Americas, Farmer-to-Farmer Program.
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Photo 8 Yancarlos Castillo grafting larvae to learn about honey bee queen production in Jarabacoa, Dominican Republic as part of a USAID,
Partners of the Americas, Farmer-to-Farmer Program.

In conclusion, being in Exten-
sion is not just a job, but a lifestyle.
I love working in Extension and with

beekeepers around the world. I enjoy I i o m Ote pOI l I n atq‘ 1
connecting with beekeepers, hearing
what is going on in their apiaries and I a n d scap e

being involved with the industry. I
feel like I am making an immediate
difference in the lives of beekeepers
of all operations and hope to contin-
ue to serve beekeepers well into the
future. Next month, our extension
coordinator, Louis Dennin, will high-
light specific activities we do at our
lab. Thank you beekeepers, for all the
great work you do, and allowing me to

be part of the beekeeping community. Q ERNST (800)873-3321
SIEDS sales@ernstseed.com
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Minding Your Bees And Cues

In the early 1970’s, the Soviet
Union experienced massive crop
failures. Keep reading...

Desperate, the USSR bought
billions of dollars’ worth of U.S. sub-
sidized wheat, feed grains and soy-
beans, depleting world grain reserves
and triggering massive price hikes.
The U.S. Department of Agriculture’s
solution was to produce as much as
possible, on every inch of farmland,
whether it was productive or marginal
farmland. The hedgerows and wild
borders of farms deemed not worth
growing crops on, were now planted
with grains and other crops. Critical
areas for wildlife, soil health, water
filtration and pollinator habitat were
now plowed under.!

All this over-producing, com-
bined with eventually stagnating
demand, led to a crisis in American
farming. Moreover, we lost so many
of our wild tracts of land.

So in comes the conservation
reserve program (CRP), signed into
law by President Ronald Reagan
in 1985. CRP is a federal program
meant to incentivize farmers to take
environmentally sensitive farmland
*out* of crop production by essen-
tially paying them to do so.?® So
that’s a good thing. CRP is now one of
the largest U.S. programs for private
land conservation with over 40 po-
tential conservation plan seed mixes
available, including the pollinator
supporting (albeit expensive) seed
mix (CP-42). As of 2022, 514,163
acres are planted in CP-42 Pollinator
Habitat (Figure 1).%5

But bear in mind that the farm-
ers—industrial farmers with huge
amounts of land in the balance—are
also being incentivized by govern-
ment-subsidized crop insurance *to*
plant on marginal land. So those two
very complicated things are at odds,
but let’s stick to CRP.

The CRP programs are officially
confusing and understanding them
makes our head hurt, but beekeep-
ers might want to take a deep dive
anyway, because honey production,

32

CRP R(Evolution)

Becky Masterman & Bridget Mendel

trending down per the USDA National
Agricultural Statistical Services, is on
the line (Figures 2 and 3). Once the
programs are explored, we predict
the following beekeeper questions
will follow: how could this initiative
be more popular and affordable, and
effective for our bees?

The best way to make CRP more
popular is to make it easier and more
attractive for farmers business-wise.
The Minnesota Board of Water and
Soil Resources was recently award-
ed a $750,000 grant by Minnesota’s
Environmental and Natural Re-
sources Trust Fund to establish a
grant program aimed at increasing
CRP participation through one time
state incentive payments. How cool
is that?® Another important support
team there to help make CRP more
popular is county-level NRCS repre-
sentatives. These are individuals who
know the specifics about eligibility,
applications and requirements in
their specific county and will get on
the phone or in the field with you to
walk you through your options.

The best way to make CRP more
effective is to make it easier and
more attractive to bees, habitat-wise.
Based on honey bee and wild bee
visits to flowers, a U.S. Geological
Survey team suggested that: 1)
separate honey bee and native bee
mixes might be most effective based
on bee forbs preference; and 2) some
forbs included in USDA mixes might
not be attractive to pollinators and
would best be removed from the op-
tions list.”

Out of frustration with Farm Bill
complexities and CRP seed mixes has
come successful and simplified con-
servation alternatives. The Bee and
Butterfly Habitat does a great job in
providing an array of seed mixes for
farmers, some focused on honey bees
and significantly less expensive than
their native pollinator mix. With over
4,700 acres of high-quality habitat for
honey bees and butterflies installed,
this program is growing in both acres
planted and states served. They are

BEE CULTURE

a great model for other programs to
look at as they meet farmers and
their pollinator priorities where they
are at.®

In 2023, the CRP program ex-
pects to see a modest increase in
enrolled land. The approximately 23
million acres in the program include
trees, grassland and pollinator habi-
tat. With peak CRP enrollment at 36
million acres in 2007, enrollment has
been under 25 million acres since
2014." Hearty government subsidies
of biofuels have resulted in land being
removed from CRP programs®: it’s
harder to choose the right thing for
the environment when the govern-
ment is paying you to do the opposite.

Another thing on the line with
declining habitat on farmland is the
existence of thousands of native bee
species that also depend on habitat
restoration efforts. Beekeepers must
be the leaders in pushing for habitat
for all pollinators. Only when there
is enough for all, will honey bees not
be taking more than their share from
the landscape.

Beekeepers can join scientists
and other groups paying attention to
and advocating for CRP improvement.
The 2023 farm bill is being negotiated
now, but it’s never too early or too
late to badger your reps on this topic;
2028 is around the corner.

Becky Masterman led the UMN Bee Squad from

2013-2019. Bridget Mendel joined the Bee Squad in

2013 and has led the program since 2020. Photos
of Becky (left) and Bridget (right) looking for their
respective hives. If you would like to contact the

authors with your CRP stories or thoguths, please

send an email to
mindingyourbeesandcues@gmail.com.
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TEN STATES WITH THE HIGHEST ACRES ENROLLED IN CRP CP 42
FOLLINATOR MIX (DECEMBER 2022)
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Figure 1. Total CRP acres planted in CP-42 Pollinator Mix as of December 2022
numbered 514,163 acres/ Ten states have over 90%of these acres planted.
Data source: https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/
Conservation/PDF/crpstat0912.pdf
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Figure 2. Total U.S. Honey Production from 1987-2021. A honey production total of
123,466,000/bs was reported in 2021. It was the lowest in the 36 years shown in this
graph. Data source: USDA National Agricultural Statistics Service
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Figure 3. Average honey yield per colony from 1987-2021. The average yield per
colony in 2021 was 46.91bs and the lowest in the 36 years reported in this graph. Data
Source: USDA National Agricultural Statistics Service
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Listen along-here!

Our experience with Varroa has
shown how much of a challenge
dealing with mites can be. Trying to
identify miticides that will not con-
taminate honey and wax, dealing
with mites that develop resistance
to our most toxic chemicals, relying
on treatments that don’t always work
due to weather or temperature issues,
the list is long. This is part of the rea-
son that scientists and others have
long issued dire warnings should the
Tropilaelaps mite ever make its way
to European and American shores.

So far Tropilaelaps’ territory has
been limited to its native Asia and
bordering areas, and four distinct
species of Tropilaelaps (T. careae, T.
Koenigerum, T. mercedesae, T. Thaii)
have been identified to date (Ander-
son and Morgan, 2007). Tropilaelaps
careae and mercedesae are consid-
ered to be the most economically
important since they are the primary
mites that have jumped from their
native giant honey bee hosts (Apis
dorsata, Apis laboriosa, Apis brevili-
gula) to the western honey bee (Apis
mellifera) (de Guzman et al., 2017).

Like varroa destructor, which is
also indigenous to Asia, mature Tro-
pilaelaps mites are a reddish-brown
color and although the mite is smaller
in size (about a third of the size of a
varroa mite), the life cycle of Tropi-
laelaps is similar to that of varroa.
Adult female mites enter cells con-
taining older larvae, are sealed in
the cells when the workers cap the
brood and produce offspring that
feed on the developing honey bee
pupae. Like honey bees, fertilized
eggs develop into female mites and
unfertilized eggs produce males. Just
like with varroa, the female offspring
of a single Tropilaelaps mite are
able to mate with their brothers and
initiate an infestation. Tropilaelaps
moves much quicker than Varroa,
reproduces faster than varroa laying
eggs in quicker succession and has
a much shorter phoretic stage where
the mite exists outside the brood cell.
While varroa are known to create a
single wound and repeatedly visit
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Tropilaelaps

Is this mite really going to be worse than

Varroa? Yes and no.

the site to feed, Tropilaelaps mites
create multiple small wounds from
which they feed. Unfortunately, just
like varroa, Tropilaelaps is known
to vector honey bee viruses like De-
formed Wing Virus. Tropilaelaps can
also spread naturally within a colony,
between colonies in the same apiary
and among apiaries via hitching a
ride on robbing workers or drifting
drones (Rath et al., 1991).
Tropilaelaps also have a severe
weakness, the mites are not able to
easily feed on mature bees apparently
due to the inability of their mouth-
parts to pierce the hard cuticle layer
of adults. While there are some soft
areas on an adult bee that the mite
could take advantage of, such as at
the base of the wings, it is unusual
to find Tropilaelaps feeding on adult
honey bees. Tropilaelaps primarily
feed on the soft-bodied larvae and
pupae and must do so regularly or
they will die after two to three days.
Without a constant supply of larvae
and pupae, Tropilaelaps is unable to
maintain its rapid reproduction rate
and stay alive. This means that in
northern climates where honey bees
experience a natural period of pro-
longed brood interruption due to the
dearth of Winter, a brood break that
is known to severely reduce varroa
populations, can also be expected
to impact Tropilaelaps in a similar
manner, although the mite’s estab-
lishment in the temperate regions
of South Korea and northern China
suggests that a minority of mites

(about 15%) are able to somehow p

adapt to such broodless periods (de
Guzman et al., 2017). This may help
give northern beekeepers an edge on
dealing with Tropilaelaps compared
to southern beekeepers whose col-
onies are unlikely to stop all brood
production during the season unless
exposed to drought conditions. This
also means that swarming, which is

known to reduce varroa populations &

in colonies, can also be expected to
reduce Tropilaelaps populations.
Also, starting a colony without brood
such as through a package of bees
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is a great way to ensure a colony is
Tropilaelaps-free, at least during its
initial startup phase.

Another reason to think that Tro-
pilaelaps will not be a major catastro-
phe for American beekeepers should
the mite arrive in North America is by
observing the experience of Chinese
beekeepers who have been dealing
with Tropilaelaps for decades and
continue to be the largest producer
of honey in the world. Chinese bee-
keepers are reportedly able to control
Tropilaelaps with sublimated sulfur.
Additionally, there is evidence that
many of the currently approved var-
roa treatments available in the U.S.
are also effective against Tropilaelaps.
Current approved varroa mite treat-
ments that have been shown to also
reduce Tropilaelaps infestations
include formic acid fumigation,
Amitraz and fluvalinate (Webster &
Delaplane, 2001), Hopguard® and
Mite-Away Quick Strips (Pettis, 2017)
and formic acid and thymol (Raffique
et al., 2012).

As in the case of Varroa Sensitive
Hygiene (VSH) where bees are able
to detect when varroa are feeding on
capped brood, worker bees appear
able to detect brood cells parasit-
ized by Tropilaelaps, and have been
known to uncap and remove infested
pupae (Webster & Delaplane, 2001).

As mentioned before, Tropi-
laelaps mites need larvae and pupae
to feed on or they will die after two
to three days. This suggests that
bio-mechanical controls such as

Conrad
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caging the queen periodically and de-
priving the colony of brood can keep
Tropilaelaps mites at bay by beekeep-
ers that do not wish to use pesticides
on their colonies. Another easy way to
take advantage of this Achilles heel is
to simply divide the colony, moving all
brood combs and adhering bees into
a new box and leaving the queen and
broodless combs and bees in the orig-
inal hive. The queenless colony will
begin rearing a new queen, but the
resulting interruption in brood pro-
duction will kill off all the Tropilaelaps
mites. Meanwhile, the mites will also
all die out in the queenright half of
the hive since there will be no brood
to feed on and it will be approximately
three days before any new eggs the
queen lays can hatch and form larvae
that the mites need for food. If this
process is carried out at the end of
the nectar flow, no honey produc-
tion need be sacrificed and colony
numbers can either be expanded by
keeping the newly created hives or
hive populations can be maintained
by recombining the colonies.

Due to their short phoretic phase,
traditional varroa detection methods
such as the sugar shake or alcohol
wash, are ineffective in detecting
Tropilaelaps. Instead, beekeepers will
have to rely upon brood uncapping,
bump testing, sticky board inspection
and thorough colony inspections.
Tell-tale signs of Tropilaelaps infesta-
tion are irregular brood patterns and
perforated brood cappings caused by
sanitary behavior of the bees. Similar
to hives heavily infested with varroa,
adults in colonies heavily infested
with Tropilaelaps are likely to have
stunted abdomens, deformed wings
and exhibit parasitic mite syndrome
symptoms. It is commonly reported
that heavily infested colonies will
abscond from their hive.

When varroa first arrived, Amer-
ican beekeepers didn’t know much
about the mite’s biology and we didn’t
have any approved treatments avail-
able. We were basically starting from
square one. With Tropilaelaps, things
are much different and therefore
should the mite appear in American
beeyards, there is every reason to
expect a much less destructive and
disruptive experience for most bee-
keepers. Good news is not easy to
come by these days so we should take
it wherever we can find it.
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Although smaller than a varroa mite, the Tropilaelaps mite is visible to the
naked eye and moves much more rapidly than their varroa cousins.

Ross Conrad is author of Natural
Beekeeping, Revised and Expanded 2"¢
edition and The Land of Milk and Honey: A
history of beekeeping in Vermont. Ross will
be teaching a beginner beekeeping class
the weekend of May 20-21, 2023 and an
intermediate class on June 4, 2023. For
more information or to register for either
class visit dancingbeegardens.com
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AMERICAN BEEKEEPING
FEDERATION

The American Beekeeping Fed-
eration is proud to announce that
Selena Rampolla and Allison Hager
were selected as the 2023 American
Honey Queen and Princess.

Queen Selena is the 21-year-old
daughter of Faye Turke and Renato
Rampolla of Lutz and Tampa, Florida.
She graduated summa cum laude
from the University of South Florida
with a bachelor’s degree in Psychol-
ogy. She previously served as the
Florida Honey Queen.

Princess Allison is the 22-year-
old daughter of Danny and Tracey
Hager of Bellevue, Iowa. She is a se-
nior at lowa State University studying
Business Management, minoring in
Entrepreneurship. Allison has an
A.A.S. degree in Agriculture Business
from Kirkwood Community College.
She previously served as the lowa
Honey Queen.

Selena and Allison will spend the
next year promoting the beekeeping
industry throughout the United
States in a wide variety of venues,
including fairs, festivals, schools,
media interviews and virtual presen-
tations. To schedule an appearance
or presentation with American Honey
Queen Selena Rampolla or American
Honey Princess Allison Hager, please
contact American Honey Queen Pro-
gram Chairperson Anna Kettlewell at
414-545-5514.

American Honey Queen: Selena Rampolla (left in blue)
American Honey Princess: Allison Hager (right in red)

Anna Kettlewell, American Honey Queen Program Chairperson

2025 American Honey Queen &
Princess Hail irom Florida & Iowa
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Spring is a time for freshness, happiness,
and blooms! Refresh your home this
Spring with three uplifting fragrances
that capture the essence of the season.
Choose from Tea Leaf & Honey, Lavender
Vanilla or our newest fragrance Citron

& Bergamot. Sun-ripened orange, pink
grapefruit, and zesty tangerine join
sparkling touches of golden yuzu and
white bergamot amid the delicate
freshness of pure citrus blooms.

Spring is in the air!
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ABRC 2023 Proceedings —
Conference Abstracts

https://doi.org/10.55406/ABRC.23

The American Association of Professional Apiculturists (AAPA) hosted its annual meeting, the American Bee Re-
search Conference (ABRC), in Jacksonville, Florida on January 5th and 6th, 2023 in conjunction with the American
Beekeeping Federation’s annual convention. This conference provides a unique opportunity for AAPA members to
interact and exchange ideas between industry, academia and the beekeeping community. As an organization, AAPA
consists of senior and junior scientists, students, beekeepers and inspectors who work with or study honey bees.
At this year’s ABRC, we showcased nearly 50 talks and poster presentations from bee researchers from the U.S.
and Canada. Research topics included Pests, Pathogens and Beneficial Microbes; Breeding, Genetics and Evolution,;
Chemical Ecology, Behavior and Nutrition; Pesticides and Acaricides; and Beekeeping Management, Education and
Outreach. The large number of presentations given by students and postdocs was noteworthy; the high quality of the
research they presented is an asset for the AAPA. We were also thrilled to host two keynote speakers: Dr. Chelsea
Cook (Marquette University) and Dr. David Tarpy (North Carolina State University). AAPA is pleased to share the
abstracts of this year’s meeting with the readership of Bee Culture. We hope this information helps the beekeeping
community learn about the latest research developments regarding honey bees in the U.S. and beyond. Thanks for
reading and for participating in this year’s ABRC.

Sincerely,

The editors of the 2023 ABRC Proceedings:
Margarita Lépez-Uribe

Priyadarshini Chakrabarti Basu

Brock Harpur

Juliana Rangel

Michael Goblirsch

Robyn Underwood

Keynotes

Stay Cool: The social and ecological components of collective thermoregulation in honey bees
Cook, CN!
!Marquette University, Milwaukee, WI

Social animals may be particularly resilient to a changing environment because of their ability to utilize social
and ecological information to behave collectively. As these social groups behave, they manipulate their environments,
creating an extended phenotype. Although many studies show social animals integrate ecological and social infor-
mation as their environmental context shifts, the mechanisms by which they do this are mostly unknown. Honey
bees strictly regulate the temperature of their colony. When it is hot, honey bees circulate cool air into the colony
by fanning. Fanning is performed by a relatively small task group (three to 50 bees) but is critical for the survival
of the colony, as overheated larvae can die. This makes them an excellent model system by which to understand if
and how social animals can be resilient to climate change. As such, the Cook Lab explores the sensory collection,
communication and integration of the collective management of temperature in the honey bee colony. We utilize
behavioral, physiological and ecological techniques to study the necessary and sufficient mechanisms of honey bee
fanning. By understanding how honey bees manage their environment, we then create tools, such as cold storage,
to enhance their health and survival.

A love for honey bees: a model system in applied ecology
Tarpy, DR!
Department of Applied Ecology, North Carolina State University, Raleigh, NC

Discipline-focused research in the biological sciences focuses on a single fundamental question within a given
paradigm (e.g., ecology, evolution, genetics or environmental science). A system-based approach, however, takes
a different perspective by asking numerous questions and applying different techniques to a single study system,
which promotes interdisciplinarity (i.e., ecology, evolution, genetics and environmental science). Here, I argue that
a system-based approach using honey bees is an excellent paradigm for any number of social, organismal and
sub-organismal disciplines in biological research. I review some of the work that our collaborators and lab mem-
bers have conducted on the reproductive plasticity of queens, as well as how such fundamental research can be
applicable to the apiculture industry to address practical issues with queen loss and diminished longevity. One
general conclusion from our empirical work is that premature supersedure is more likely a function of the colony
environment rather than the phenotype of the queen, and I introduce a conceptual model of how colony collective
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decision-making is necessary to understand the myriad of queen problems facing the industry. I conclude that only
by taking a system-based approach will we be able to better understand the complexities of this model social insect
and primary managed pollinator.

Pest, Pathogens and Beneficial Microbes

Evaluating the seasonal efficacy of commonly used chemical treatments on Varroa destructor population
growth in honey bee colonies
Jack, C!; Boncristiani, H?; Prouty, C'; Ellis, J
'University of Florida, Entomology and Nematology Department, Gainesville, FL; ?2Inside The Hive Media & Consulting Inc.,
Odenton, MD

Most beekeepers control Varroa destructor by treating honey bee colonies with synthetic miticides. The aim of
our research was to determine how commonly used chemical treatments influence Varroa population growth rates
seasonally so that specific recommendations on product efficacy can be made. We applied the same eight chemical
treatments following labeled rates to seasonal cohorts of honey bee colonies to determine how much the mite pop-
ulation growth rates were influenced by the treatments. The chemical treatments tested were: Apivar®, Apistan®,
Apiguard®, MAQS®, Checkmite+®, Oxalic Acid (dribble), Oxalic Acid (shop towels) and amitraz (shop towels soaked
in Bovitraz®). Many treatments were more effective at reducing Varroa populations for at least two months during
Winter and Spring than in Summer and Fall. Unfortunately, most treatments were ineffective at controlling Varroa
in the Summer and Fall. Of the two amitraz-based treatments, the off-label Bovitraz® treatment was more effective,
being the only treatment to reduce Varroa populations successfully in all seasons. Conversely, the commonly used
treatment Apivar® was only effective in the Winter. The seasonal treatment efficacy data gathered through this study
will allow for the refinement of treatment recommendations for Varroa, especially regarding seasonal efficacy of each
miticide and the temporal efficacy post-treatment.

Temperature affects assessment of amitraz resistance in Varroa destructor
Rinkevich, F!
'USDA-ARS Honey Bee Breeding, Genetics, and Physiology Laboratory, Baton Rouge, LA

Amitraz resistance in Varroa destructor is a phenomenon that reduces the efficacy of amitraz to control Varroa.
Surveys have shown an increasing trend of amitraz resistance in many beekeeping operations. Amitraz resistance
in Varroa is measured using the Apivar efficacy test, which is a consistent predictor of treatment success or failure
at the colony level. To ensure the reliability of the test, we investigated how temperature affects the outcomes and
interpretation of the Apivar efficacy test. The Apivar efficacy was run at a range of temperatures from 10-35°C in
cages with Apivar and control cages. At temperatures higher than 30°C, the proportion of Varroa that fell off the
bees under control conditions increased with temperature. In cages with Apivar, the Apivar efficacy was reduced and
much more variable with lower temperatures. This result was followed with Varroa bioassays with technical amitraz
at the same temperature ranges. Amitraz became less toxic at lower temperatures, thus corroborating the reduced
Apivar efficacy at lower temperatures. These results show that the Apivar efficacy test should be performed between
20-30°C in order to provide consistent results. Considerations on past and future amitraz resistance monitoring
efforts are discussed.

Viability of ozone fumigation as a method of sterilizing combs in commercial beekeeping operations
Reed, R!; Hopkins, BK!
'Department of Entomology, Washington State University, Pullman, WA

Beekeepers face many challenges when trying to preserve combs in good condition from year to year. Greater wax
moths (Galleria mellonella), brood diseases such as American foulbrood (Paenibacillus larvae) and pesticide residues
can all decrease the useful lifespan of comb. Past and current sterilization/fumigation methods are limiting and
hamper adoption, but ozone fumigation presents a potential new strategy. Previous studies have shown the promise
of fumigation with high concentrations of ozone as a method of overcoming wax moths, brood diseases and Nosema
(Nosema ceranae) but were all conducted on a small scale. Here we summarize those findings and propose a study to
implement this practice on a commercial scale. This study will monitor greater wax moth mortality, American foul-
brood spore viability and pesticide residue degradation in combs placed in a cargo container with an ozone generator.

Stable isotopes elucidate Vairimorpha ceranae infection and seasonality
Webster, T!; Kamminga, K'; Gehefer, K!
!Kentucky State University, College of Agriculture, Community and the Sciences, Frankfort, KY

Stable isotopes (SI) of carbon and nitrogen are often measured in ecosystem studies to elucidate trophic steps
between and within organisms. In these steps, the heavier isotopes 13C and 15N “partition” relative to the lighter
isotopes 12C and 14N because they move slower through physiological processes. Except for their use in detecting
honey adulteration, SI have rarely been used in honey bee research. In our study, we artificially inoculated worker bees
with the Microsporidian pathogen Vairimorpha ceranae (formerly Nosema ceranae) and found that the partitioning of
C and N isotopes within the bee midgut was not related to the progress of the infection. No significant difference was
found in bee midguts as the infection progressed when comparing the ratio of 13C relative to 12C and 14N to 15N
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for control (not inoculated) and treated (inoculated) bees at zero, six, nine and 12 days post-inoculation. However, we
found a significant difference in the partitioning of 13C and 15N between bees collected in September and October.
A significantly higher ratio of 15N was recorded in bees collected in September than those from October. Conversely,
a significantly lower enrichment of 13C was recorded in bees collected in September compared to those in October.

Interactive effects of diet quality, pesticide exposure and virus infection in honey bees
Hsieh, EM!; Dolezal, AG!
'Department of Entomology, University of Illinois at Urbana-Champaign, Urbana, IL

Honey bees maintained in agricultural landscapes frequently experience the adverse effects of sublethal pesticide
exposure, virus infection and poor forage, but the interactions between these factors remain complex and highly
variable. To better understand these stressor dynamics, we performed a series of high-throughput bioassays mea-
suring the survivorship of adult honey bee workers when exposed to different combinations of diet types, pesticides
(chlorpyrifos, thiamethoxam and lambda-cyhalothrin) and virus (Israeli acute paralysis virus) infection. Our results
showed that diet type can significantly influence survivorship response but is dependent on pesticide identity and
presence of virus. Pollen consumption can improve survival when bees are exposed to viruses and field-relevant pes-
ticide doses and can even be involved with inducing hormetic responses to chlorpyrifos ingestion, but these effects
are not universal across all pesticide types. Quantification of immune gene expression reveals a complicated inter-
action network that suggests that pollen consumption boosts certain detoxification genes while pesticide exposure
depresses it. Taken together, these findings all contribute towards an improved understanding of basic bee biology
and can eventually be translated to informing bee health management decisions.

Screening for viral loads in honey bee colonies with various levels of resistance to Varroa
Levin-Nikulin, S'; Schroeder, DC?; Spivak, M!
'Department of Entomology, 1980 Folwell Ave, University of Minnesota, St Paul, MN; ?Department of Veterinary Population
Medicine, University of Minnesota, St Paul, MN

Honey bee viruses, such as Deformed wing virus (DWV), Acute paralysis virus (ABPV), Kashmir bee virus (KBV)
and Israeli acute paralysis virus (IAPV) are major contributors to poor colony health and survivorship. A rapid,
simple, semi-automated, high throughput and cost effective method of screening colonies for viruses would benefit
bee research and the beekeeping industry. Here we describe a novel approach that combines an RNA grade liquid
homogenizer followed by magnetic bead capture for total virus nucleic acid extraction. We used this method to screen
for viruses in colonies selected for resistance to Varroa at the University of Minnesota. We compared the results to
virus loads in colonies from a migratory beekeeping operation that also selects colonies for Varroa resistance, and
to unselected colonies from a commercial queen producer. Our findings showed lower viral loads in the colonies se-
lected for resistance to Varroa and more colonies had virus loads below the limit of detection compared to unselected
colonies, indicating our method of screening for viruses is effective and may be useful to screen a large number of
colonies quickly and inexpensively.

Anthranilic diamides as small hive beetle control and prevention
Bartlett, LJ"?
'Department of Entomology, College of Agricultural and Environmental Sciences, University of Georgia, Athens, GA; ?Center for
the Ecology of Infectious Diseases, Odum School of Ecology, University of Georgia, Athens, GA

Small hive beetles remain a persistent problem in parts of the Southeast, where warm wet soils allow for rapid
population growth and the overwhelming of colonies during the Summer dearth. Further, SHB infestation prevents
beekeepers from easily provisioning colonies with additional pollen or protein feed (patties). We have demonstrated
that the differential specificity of anthranilic diamide insecticides between bees and beetles allows for the control
and prevention of small hive beetle infestation in the Southeast even when feeding with large patties, opening new
avenues for improving bee health including during Spring splits and throughout the Summer.

Analysis of host-virus interactions in honey bees infected by Israeli Acute Paralysis Virus
Amiri, E'?; Flores-Rodriguez, M?; Vyas, S?; Brannon, A?; Tarpy, DR®; Strand, MK*; Rueppell, O?°
Delta Research and Extension Center, Mississippi State University, Stoneville, MS; 2Department of Biology, University of North
Carolina at Greensboro, Greensboro, NC; *Department of Applied Ecology, North Carolina State University, Raleigh, NC; “Life
Sciences Branch, U.S. Army Research Office, DEVCOM-ARL, Research Triangle Park, NC; Department of Biological Sciences,
University of Alberta, Edmonton, Canada

Viruses play a significant role in the current honey bee health crises. Thus, understanding the interactions
between the virus and their host is critical for devising strategies to prevent or treat viral diseases. We used a mi-
cro-injection method to inject Israeli Acute Paralysis Virus (IAPV) to understand in detail the disease progression, and
to define the temporal replication dynamics of IAPV in different body parts of worker honey bees at different devel-
opmental stages. In order to explore the induced systemic antiviral responses to IAPV, we quantified the expression
of nine immune genes from different innate immune pathways. Our findings confirmed that two-week-old worker
bees tolerate virus infection better and survive longer than their two-day-old sisters, even though the progression
of viral infection is following the same pattern. Contrary to our expectations, the expression of some immune genes
significantly varied among body parts and developmental stages. The findings will be discussed in detail in the
context of virus-host interactions.

42 BEE CULTURE April 2023



Is there a trade-off? Impacts of antibiotic treatments on gut microbiota and immune gene expression in
honey bees (Apis mellifera)
Tomasko, N'; Hinshaw, C'; Lépez-Uribe, MM?*
Department of Entomology, Penn State University, University Park, PA

Antibiotics serve as fundamental treatments to bacterial infections in all organisms. However, these treatments
can also kill beneficial microbes that have key functions such as eliminating pathogens and maintaining immune
homeostasis. Considering the links between beneficial microbes and immunity, it is critical to understand whether
changes in the microbiome can reduce the individual’s ability to fight infections. Here, we use honey bees to study
the immunological effects of antibiotics. Honey bees are often treated with antibiotics when infected with bacterial
infections such as American foulbrood (Paenibacillus larvae). To quantify consequences of antibiotic treatment for
immune function, we fed honey bees oxytetracycline followed by an immune challenge of heat-killed Escherichia coli
to characterize changes in key gut bacteria and characterized immunosuppression effects. Honey bees were collected
from five colonies and treated under controlled conditions over seven days. The relative expression of three immune
genes and several groups of bacteria were quantified through qPCR to assess the immune gene expression and gut
microbiota abundance. We did not find significant differences in survival between treatments. The combination of
antibiotics and heat-killed E. coli are predicted to present trade-offs that reduce immune gene expression and mi-
crobiota abundance.

Nosema ceranae infection significantly reduces honey bee worker flight ability
Liu, F'; Zhang Y?; Huang, ZY?
Institute of Zoology, Guangdong Academy of Sciences, Guangzhou, China; ?Yunnan Academy of Biodiversity, Southwest Forestry
University, Kunming, Yunnan, China; *Department of Entomology, Michigan State University, East Lansing, MI

Nosema ceranae (recently renamed Vairimorpha) is an intracellular pathogen for honey bee midgut epithelial
cells. Negative effects of Nosema ceranae on honey bee behavior and physiology are well studied but it is not clear
whether flight ability of workers are impacted when bees are infected by this pathogen. We studied how N. ceranae
infection could affect worker flight ability by using flight mills in a laboratory setting. We inoculated worker bees at
day one (newly emerged bees) with nosema spores and then measured their flight ability on day 11-13 (average of
12 days). We found that Nosema ceranae infection significantly reduced the flowing parameters: flight time, flight
distance, flight speed, duration of the longest flight episode and distance of the longest flight episode. Not impacted
parameters included average flight speed, number of stops and duration of rests. These data suggest honey bee
worker flight ability are significantly negatively impacted and this could have implications for reduced foraging in
infected foragers.

eDNA as a biological tool to monitor western honey bee (Apis mellifera) microbial and arthropod communities
Marcelino, J'*; Boardman, L?*; Valentin, RE®; Boncristiani, H*; Standley, JM*; Ellis, JD!
'Honey Bee Research and Extension Laboratory, Entomology and Nematology Department, University of Florida, Gainesville, FL;
?Department of Biological Sciences & Center for Biodiversity Research, University of Memphis, Memphis, TN 38152; 3Elysium
Health Inc., New York, NY, 10013; ‘Inside The Hive Media & Consulting Inc., Odenton, MD, 21113; *Boardman and Marcelino
should be considered joint first authors

Expedient methods to determine the identity of organisms that honey bees (Apis mellifera) contact are needed
for timely detection of pests and pathogens. We explored the feasibility of using eDNA metabarcoding to profile the
biota (arthropods, bacteria, fungi) associated with honey bees in order to detect pests and pathogens honey bees
encounter in their environment. We sampled representative surfaces (n=13) within and outside hives of an apiary,
and surrounding areas, to determine the most informative locations to detect microbial and arthropod communities.
Our method proved to be reliable. We were able to detect DNA from the small hive beetle (Aethina tumida), Varroa
destructor, Melissococcus plutonius (causative agent of European foulbrood), greater wax moth (Galleria mellonella)
and lesser wax moth (Achroia grisella). Our protocol demonstrated that eDNA metabarcoding can accurately detect
DNA from arthropods and microorganisms honey bees contact. This method can be used as a molecular predictor
tool for colony health surveys.

Innate immune system components reduce infection intensity and prevalence of the fungal parasite Nosema
in the honey bee Apis mellifera
Webb, J!; Zhou, J?; Baer, B!
Department of Entomology, Center for Integrative Bee Research, University of California, Riverside, Riverside, CA, United States;
?Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing, P.R.C. China

Honey bee societies consist of thousands of individuals that live in close proximity to each other within their
colonies. These conditions are favorable for pathogens and parasites to establish and spread among closely relat-
ed hosts. The fungal pathogen Nosema ceranae is an obligate intracellular parasite of European honey bees Apis
mellifera. Infected individuals display a range of symptoms including dysentery, decreased foraging, disorientation,
lethargy and infection can increase mortality and decrease the life expectancy of entire colonies. Honey bee drones
are susceptible to Nosema infections as well, and the parasite is able to contaminate semen and get transferred
sexually to the queen during the mating process. However, the seminal fluid of honey bees contains a range of an-
timicrobial molecules that are efficient in reducing Nosema spore viability. Here we used a metabolomics approach
and identified several metabolites that are known to have anti fungal abilities. The metabolites specified were then
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used to orally treat bees artificially infected with N. ceranae. We found that bees treated with these metabolites
showed significantly lower infection intensities than untreated bees. We also show that the prevalence of infection
was reduced by ~40% in bees that received these treatments.

Comparative quantification of honey bee (Apis mellifera) associated viruses in wild and managed colonies
Dickey, M! and Rangel, J*
'Texas A&M University, Department of Entomology, College Station, TX

The most detrimental threat to honey bee (Apis mellifera) health continues to be the ectoparasitic mite, Varroa
destructor, which has been linked to colony losses worldwide. Varroa is also a prolific vector of several honey bee-as-
sociated viruses. Wild honey bee colonies are more tolerant to Varroa parasitization than managed colonies. Because
they live in feral conditions, wild colonies are not treated for Varroa control, allowing for the natural selection of
mite tolerant bees. To date, there is limited information about virus prevalence in wild honey bee populations. The
Welder Wildlife Refuge (WWR) is a unique site to study the viral landscape of wild bees in the Southern U.S. Our
goal was to identify and quantify honey bee-associated viruses in a wild population and compare the presence of
these viruses to that in the nearest managed apiaries. We found significant changes of viral titers over time at the
WWR for two major viruses (DWV and BQCV). However, there was not a significant difference in viral titers between
the managed population and WWR. Our results indicate that perhaps wild honey bees are more tolerant to virus
infections than managed colonies in spite of them being equally prone to virus infections, given that wild colonies
exhibit lower yearly losses than managed operations.

Screening new compounds against small hive beetles (Aethina tumida) with a novel acute toxicity bioassay
and field trial
Kleckner, K'; De Carolis, Al; Jack, C'; Stuhl, C?; Formato, G°; Ellis, JD*
'Honey Bee Research and Extension Laboratory, Entomology and Nematology Department, University of Florida, Gainesville, FL;
2Center for Medical, Agricultural and Veterinary Entomology, USDA-ARS, Gainesville, FL; *Apicoltura, Produzioni e Patologia Delle
Api, Istituto Zooprofilattico Sperimentale Delle Regioni Lazio e Toscana, Rome, Italy

Beekeepers need new registered products to control small hive beetles (SHBs), Aethina tumida, a significant
pest of western honey bee (Apis mellifera) colonies. Few approved chemical control options exist and those available
are often not effective. We developed a novel acute laboratory bioassay and field trial that delivers compounds of
interest to adult SHBs via pollen. We assessed the efficacy of coumaphos (only approved in-hive treatment in the
U.S.), acetamiprid (frequently used beetle control) and fipronil (commonly used in urban pest baits and by beekeep-
ers to control SHBs) as SHB control agents. Adopting our bioassay, we found acetamiprid (LC,, = 20.5 ug/g) to be
more toxic to SHBs than was coumaphos (LC,, = 1250 ug/g), yet less toxic to SHBs than was fipronil (LC,, = 1.78
ug/g). In our field trial, colonies treated with acetamiprid and fipronil had significantly reduced (p < 0.001) SHB
populations over those of control colonies. Traps containing acetamiprid retained significantly higher (p < 0.001)
numbers of dead SHBs than did traps containing fipronil. We consider acetamiprid to be a promising control agent
against SHBs. Future research is needed to assess the effects of acetamiprid on colony health, hive products and
surrounding environments.

Breeding, Genetics and Evolution

Hangry bees: Pollen deprivation affects temper in Pol-line honey bees (Apis mellifera)
Walsh, EM'; Simone-Finstrom, M!; Avalos, A'; Ihle, K; Lau, P?
'USDA-ARS Honey Bee Breeding, Genetics, and Physiology Research Unit, 1157 Ben Hur Rd., Baton Rouge, LA; 2USDA-ARS
Pollinator Health in Southern Crop Ecosystem Research Unit, 141 Experiment Station Rd., P.O. Box 346, Stoneville, MS
Temperament of honey bees (Apis mellifera) has long been associated with genetic background, with some honey
bee populations (e.g. Africanized bees) being associated with “hot” temperaments. However, beekeepers have also
traditionally associated environmental conditions with temperament, as bees that are queenless or in a dearth are
commonly more aggressive than they were before entering these conditions. In this study, we simulated a pollen
dearth by utilizing pollen traps on colonies, half of which collected pollen and half of which were kept closed. We
performed aggression assays and found that colonies deprived of pollen were more aggressive (or “hangry”) than their
non-pollen deprived counterparts in the same beeyard. Foragers were collected from these colonies on a weekly basis
throughout the five week experiment and the expression of 4+ genes associated with temperament were examined.
We have found that, regardless of genetic background, an environmental stimulus can play a pivotal role in honey
bee temperament. This is something both breeders and scientists should keep in mind as they make operational
and research decisions in the future.
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Optimization of honey bee queen production practices for greater productivity and performance
in northern climates.
Nasr, M'; Wilson, G°
ISaskatchewan Beekeepers Development Commission- Tech Adaptation Program, #141 — 800 Central Avenue, Prince Albert, SK,
S6V 6G1, Canada; 2Saskatchewan Ministry of Agriculture, #141 — 800 Central Avenue, Prince Albert, SK, S6V 6G1, Canada
Recent surveys of Winter losses in Canada showed one of the top three causes of high colony mortality is poor
queen quality. To address this problem, many Canadian beekeepers rely on importing queens for making new colo-
nies. Although this is a common practice; Saskatchewan beekeepers have been active in raising their own queens.
Investigating the quality of produced queens showed that queen production can start as early as mid-May, but queens
produced mid-June to early August had significantly higher average number of sperm per queen (6.27+1.08mil).
Produced queens significantly varied in head and thoracic measurements among producers and within the rearing
season. The average number of sperm per locally produced queen was 2.96+1.54mil and this was overall 1.6 times
higher than queens imported from other provinces in Canada or the USA in 2021. Specific recommendations were
tailored and given to each local participant beekeeper based on the results in our assessments. Following-up with
those queen producers in 2022, significant improvement in the average number of sperm (3.87+1.42mil) and reduced
variation among tested queens were found. In 2022, testing imported queens showed that 40% had less than one
million sperm per queen. These findings showed that efforts to produce quality queens in northern climates is viable
and locally produced queens can be better in improving colony survivorship.

Reproductive mechanisms of evolutionary differentiation of the honey bee (Apis mellifera L.)
Ritchie, K'; Sheppard, WS
'Washington State University, Pullman, WA

Honey bee (Apis mellifera) queens store and use sperm from mating with multiple drones early in life. Queens
can mate with drones from multiple subspecies to produce viable offspring. There is evidence to suggest that queens
differentially use sperm during fertilization, but it is unclear when and where sperm selection is taking place in the
queen reproductive tract. To evaluate differential sperm storage and use in honey bee queens, queens from different
U.S. strains representing Old World subspecies were instrumentally inseminated with semen from one or multiple
strains. Queens inseminated with semen from one strain were sacrificed and dissected 40 hours after insemination.
Sperm counts from the dissected spermatheca were performed and data suggests that queens preferentially store
more sperm when they are inseminated with semen from drones of the same strain. Queens inseminated with semen
from multiple strains were introduced to colonies to evaluate sperm use over time. Using multiplex PCR, microsatel-
lite analysis will be performed to determine paternity among honey bee worker progeny in the population. Findings
from this research will further our understanding of female-male interactions in the honey bee queen reproductive
tract and their effects on sperm storage and use.

A dose-response transcriptome of honey bee workers: characterizing gene expression across a large range of
oxidative stress
Herman, JJ'; Carswell, B'; Hofmeyer, J'; Rueppell, O'
'Department of Biological Sciences, University of Alberta, Edmonton, AB, Canada

Stress response in insects is often studied through single behaviors, traits or genes to identify quantitative im-
pacts of sublethal stress dosages. While this approach has been used to study stressors and beneficial treatments
in honey bees, experimental designs rarely combine a range of doses with a large number of biological outcomes due
to costs and/or feasibility. Using a cost-efficient Tag-seq approach, we create a dose response of the entire honey
bee transcriptome to the oxidative stressor Paraquat, a herbicide that induces oxidative stress in a wide variety of
organisms. Across 10 doses, we vary the stress X-fold and evaluate the physiological responses in 96 whole tran-
scriptome profiles. This whole transcriptome strategy along with a large dose range allows us to obtain both a gene
and process view of how honey bees, and potentially other insects, respond to dramatically varying levels of oxidative
stress. We are able to identify key biological processes that underlie resistance to oxidative stress and also how the
transcriptome appears in response to doses that result in certain death. This study paradigm could help as a general
framework for testing other stressors or beneficial treatments both alone and in conjunction to understand stress-
or-stressor and stressor-treatment interactions and hopefully contribute to improving honey bee health in the future.

Upgrade to the Russian honey bee genotype identification assay
Avalos, Al; Bilodeau, L*
'USDA-ARS Honey Bee Breeding, Genetics, and Physiology Research Unit, 1157 Ben Hur Rd., Baton Rouge, LA

Russian honey bees (RHB) are a Varroa-resistant breeding population developed by USDA-ARS that first incor-
porated genetic stock identification (GSI) as part of the selection strategy. Novel sequencing approaches and high
throughput microfluidic chemistry has afforded an excellent opportunity to update the existing assay. Here we outline
a methodological framework that capitalizes on both historical and novel genetic variation to arrive at an updated
assay with increased accuracy and processing power. This approach provides an inherently modular framework
that can be readily incorporated as a genetic survey of breeding populations or alternatively, modified to examine
genetic variation associated with specific traits when available. Ultimately this work provides another genetic-based
tool towards the ultimate goal of breeding for healthier more productive bees.
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Rough hives stimulate propolis production in support of bee health
Simone-Finstrom, M'; Shanahan, M?; Read, Q°; Spivak, M?
USDA-ARS Honey Bee Breeding, Genetics, and Physiology Research Unit, 1157 Ben Hur Rd., Baton Rouge, LA; 2Department of
Entomology, University of Minnesota, 1980 Folwell Avenue, St Paul, MN; *USDA-ARS, SEA, 840 Oval Dr. 2126 Plant Sciences
Building, North Carolina State University, Raleigh, NC

When wild honey bee (Apis mellifera) colonies nest in hollow tree cavities, they coat rough cavity walls with a thin
layer of propolis, derived primarily of plant resins. The resulting “propolis envelope” serves structural and therapeutic
functions inside the hive. In this study, we monitored colonies in hive types with different surface texture treatments
(rough wood boxes, boxes with propolis traps and standard, smooth boxes) to determine if these surfaces encourage
managed colonies to deposit more propolis. We examined the effect of propolis on colony health, pathogen loads,
immune gene expression, bacterial gene expression and honey production in stationary and migratory beekeeping
contexts. Migratory rough box colonies were significantly larger than migratory control colonies by the end of year
one. In both stationary and migratory operations, propolis deposition was correlated to a seasonal decrease and/
or stabilization in expression of multiple immune and bacterial genes, suggesting that propolis-rich environments
contribute to hive homeostasis. There was also a significant decrease in Melissococcus plutonius gene expression
with non-significant decreases in clinical symptoms of European foulbrood and Varroa loads. These findings pro-
vide support for implementation of rough box hives as a means to support propolis collection and colony health in
multiple beekeeping contexts.

Perceived impacts of unusual and extreme weather events on beekeeping
Steinhauer, N'?; Aurell, D°; Bruckner, S°; Wilson, M*?; Williams, G°
'Department of Entomology, University of Maryland, College Park, MD; ?Bee Informed Partnership, College Park, MD; *Department
of Entomology and Plant Pathology, Auburn University, Auburn, AL

Unusual and extreme weather events, such as heat waves, droughts, wildfires, heavy rainfall and storms, can
have serious impacts on honey bee (Apis mellifera) colonies: droughts can limit plants’ nectar and pollen produc-
tion; rain and wind can limit foraging time; wildfires and floods can destroy colonies outright or their surrounding
resources. With extreme events becoming more frequent, we attempted to quantify their impact on U.S. beekeepers
through a perception questionnaire included in the 2022 Bee Informed Partnership survey. Droughts were seen as
the most impactful event type on colonies; 25% of U.S. beekeepers (representing 87% of colonies) reported negative
impacts from droughts in 2021-2022. The majority of reports came from the West region and migratory beekeepers,
and commercial beekeepers were more likely to report droughts. By contrast, “high winds and storms” were widely
reported by beekeepers (37%, representing 23% of colonies), but mostly without noticeable impact. Overall, the vast
majority of impacts from unusual weather events were negative. This was the first attempt to document the preva-
lence and severity of weather impacts on the U.S. honey bee population and beekeeping. A better understanding of
the scope of their potential impact should help stakeholders and policymakers better plan for changing conditions.

A longitudinal experiment shows that organic honey bee colony management supports healthy
and productive colonies
Underwood, RM!; Lawrence, B!; Turley, NE'; Kietzman, P>; Cambron-Kopko, L'; Traver, BE®; Lépez-Uribe, MM*
Department of Entomology, Penn State University, University Park, PA; 2School of Plant and Environmental Sciences, Virginia
Tech, Blacksburg, VA; *Department of Biology, Penn State Schuylkill, Schuylkill Haven, PA

Honey bee, Apis mellifera, colonies face numerous challenges, but management practices can help mitigate some
of the negative effects of these stressors, but these practices vary significantly, resulting in striking differences in the
type and frequency of chemicals used for pest and parasite control. The goal of this longitudinal, three year study was
to use a systems approach to experimentally test the role of three representative beekeeping management systems
(conventional, organic, chemical-free) on the health and productivity of stationary honey-producing colonies. We
found that, over three Winters, the rates of survival for colonies in the conventional and organic management systems
were at least two times higher than under chemical-free management. Varroa mite levels in the Fall were 4.52 and
3.53 times higher in the chemical-free than in the conventional and organic management systems, respectively. This
led to higher levels of deformed wing virus (DWV) and expression of immune genes. Here, we experimentally demon-
strated that beekeeping management practices are key drivers of the survival and productivity of managed honey
bee colonies. More importantly, we found that the organic management system supports healthy and productive
colonies, and can be incorporated by beekeepers as a sustainable approach for stationary beekeeping operations.

Market implications of changes in climate, land coverage and annual colony loss rates for U.S. commercial
beekeeping operations
Rangel, J'; Fei, C?; Chen, Y?; Woodward, R?
Department of Entomology, Texas A&M University, College Station, TX; ?Department of Agricultural Economics, Texas A&M
University, College Station, TX

In this project, we improved the current econometric models of the U.S. pollination market and updated the
integrated model based on our previous published version. By expanding the research area to cover bee movement,
pollination behavior and honey production in the lower 48 U.S. states, the data that encompass annual colony
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losses and splitting colonies by two units are parameters that were upgraded in the new model. Then, the impact of
Summer and Winter percentage loss of colonies on the honey bee pollination and honey production market using
the new developed model were investigated. We also embedded our data into the integrated econometric models of
the climate change impact on honey production rates and honey bee loss rates, calculated using USDA data on the
state-level “dead outs” divided by the maximum inventory of colonies in each state during a given period. The inte-
gral impact of climate change on the honey bee pollination market was analyzed using the new U.S. bee movement
model. Our model and results will help to identify the climate impact on the honey production rate, honey loss rate
and the honey bee pollination market in the U.S. Moreover, the climate change impact and the market changes
under different policy and pollination scenarios are projected.

Seeing is bee-lieving — what happens after a sugar shake assay?
Tsuruda, JM'; Bruckner, S?; Underwood, R®; Williams, G*
'Department of Entomology & Plant Pathology, University of Tennessee, Knoxville, TN; 2Department of Entomology & Plant
Pathology, Auburn University, Auburn, AL; *Department of Entomology, Penn State University, University Park, PA

Varroa destructor remains one of the most impactful and widespread challenges in modern beekeeping. Beekeepers
are encouraged to monitor to determine when populations have surpassed the economic threshold for intervention.
While similar in the method of collection of bees, the alcohol wash destructively monitors for mites while the sugar
shake is considered non-destructive and is often referred to as “safe” for the bees, leading many beekeepers to favor
this assay despite research showing its lower mite recovery. To investigate whether the sugar shake assay affects
assayed bees, we compared bees that underwent the sugar shake assay versus bees in a powdered sugar-coated
group (no shaking), and a control group (no powdered sugar or shaking), by documenting their recovery in the hive
five days later. Lower recovery rates were found for shaken bees and varying behavioral responses to the focal bees
were observed, providing possible explanations for the recovery rates. While sugar shake assays are better than not
monitoring at all, our results provide considerations for beekeepers who choose the sugar shake assay believing it
is safe for the bees. Understanding and showing impacts of this assay on bees may influence beekeepers’ behaviors
and increase the adoption of the alcohol wash.

Examining methods for Varroa destructor control in honey bee colonies (Apis mellifera) using oxalic acid
vaporization: the difference between control versus reduction
Berry, J'; Bartlett, L*?; Braman, K'; Bruckner, S°; Baker, C%; Delaplane, K'; Williams, G®
'Department of Entomology, University of Georgia, Athens, GA; 2Center for the Ecology of Infectious Diseases, Odum School of
Ecology, University of Georgia, Athens, GA; *Department of Entomology & Plant Pathology, Auburn University, Auburn, AL
Varroa destructor remains the leading cause of honey bee mortality in the United States. Mounting evidence of
resistance to synthetic miticides means beekeepers are struggling to keep their colonies alive despite a whole host
of other cultural, genetic and chemical options to control this formidable pest. Oxalic acid (OA), when vaporized,
has proven to be an effective treatment against the phoretic phase of V. destructor, but has its limitations since the
compound cannot penetrate brood cell wax caps. We present large, multi-apiary studies examining OA application
during brood-rearing periods for V. destructor control. We show that repeated applications of OA while brood is present
is capable of preventing V. destructor population growth but, does not decrease mite populations. More recently, we
studied whether incorporating a forced brood break while vaporizing with OA would be a more effective treatment
in controlling V. destructor. This option is designed to work with the ‘beekeeping calendar’ based on re-queening
schedules or during a brood dearth. We show that a short brood break, achieved by confining the queen in a honey
super above an excluder, increases the effectiveness of OA vaporization five-fold, and effectively reduces V. destructor
populations.

Pesticides and Acaricides

How frequent is synergy to honey bees among pesticide combinations typically used in agricultural operations?
Taenzler, V; Weyers, Al; Maus, C'; Ebeling, M*; Levine, S?; Cabrera, A%; Schmehl, D?; Gao, Z'; Rodea-Palomares, P
!Bayer AG, Crop Science, Alfred-Nobel-Strasse 50, 40789 Monheim am Rhein, Germany; ?Bayer CropScience LP, 700 Chesterfield
Parkway West, Chesterfield, MO

Understanding the frequency of non-additive effects (synergism and antagonism) is important in the context of
pesticide risk assessment. The goal was to investigate the prevalence of non-additive effects of pesticides to honey
bees. We investigated mixtures of insecticides and fungicides of different chemical modes of action and classes and
whether the experimental toxicity of the mixtures could be predicted based on the Concentration Addition (CA)
model for acute contact and oral adult bee toxicity tests. Further, we investigated the appropriate Mixture Deviation
Ratio (MDR) thresholds that should be used for the identification of non-additive effects based on acceptable rates
for false positive and true positive findings. We found that a deviation factor of MDR = 5 is a sound reference for
labeling potential non-additive effects in acute adult bee experimental designs. We found that only 2.4% and 9%
of the mixtures evaluated had an MDR > 5 (potential synergy) and MDR < 0.2 (potential antagonism), respectively.
The frequency and magnitude of deviation from additivity found for bees in this study are consistent with those of
other terrestrial and aquatic taxa. Our findings suggest that synergy of pesticide mixtures to bees is rare and is not
random but have mechanistic basis.
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Toxicity of the not so “inert ingredients” in pesticides to adult worker honey bees
Shannon, B!; Johnson, RM?
!Environmental Sciences Graduate Program. The Ohio State University, Wooster OH; 2Department of Entomology, The Ohio State
University, Wooster, OH

The principal functioning agents (PFAs) that make up spray adjuvants and serve as “inert ingredients” in formu-
lated pesticides are a diverse group of agrochemicals that are added to pesticides with the intention of improving the
function of spray application through enhanced leaf sticking, spreading and penetration. The significant honey bee
colony losses that have been reported during and after almond pollination in California may be related to honey bee
exposure to these compounds. The aim of this research was to determine if individual adjuvant PFAs applied during
almond bloom can cause increased mortality in adult worker honey bees exposed to simulated spray applications
from a Potter Spray Tower. This study established the acute toxicity, expressed as LC50, of sixteen adjuvant PFAs
applied during almond bloom. Results show that some PFAs, especially in the ethoxylate, organic polymer and or-
gano-silicone chemical groups, can cause adult bee mortality when applied alone at field relevant concentrations. A
better understanding of the inert ingredients that are driving adjuvant and adjuvant-pesticide tank mixture toxicity
to honey bees will play a key role in informing “Best Management Practices” for pesticide applicators spraying pes-
ticides during bloom, when honey bee exposure is likely.

Toxicity of potential new varroacides to honey bee queens under laboratory and field conditions
Bahreini, R'; Nelson, L'; Hofmeyr, J'; Smith, T'; Rueppell, O’
'Department of Biological Sciences, University of Alberta, Edmonton, AB, Canada

Varroa mites are threatening honey bee colony survivorship and the sustainability of beekeeping. Evolution of
resistance and low efficacy of current control efforts have increased the demand for new treatment tools that ex-
hibit high efficacy, while minimizing adverse effects on honey bees. Based on previous investigations that assessed
Varroa and worker bee mortality from 26 potential miticides (Bahreini et al.), we selected five promising candidates
to test their long-term effects on honey bee mated-queens. Using a combination of lab and field experiments, we
assessed queen mortality, queen performance, bee and brood viability, mite mortality, as well as sublethal effects
on queen weight and sperm viability. As predicted, toxicity to queens was dose-dependent and queen survival rate
was greater for 1% compared to 10% contact exposure in the laboratory bioassay. Queens proved to be less suscep-
tible than workers in most cases. Field studies indicated that queens are able to tolerate 1000 mg active ingredient
of two compounds per nucleus hive. At this concentration, the compounds showed efficacy against Varroa, while
no adverse phenotypic effects on queens or adult bee populations were observed in treated colonies. Physiological
sublethal effects on queens, workers and mites will be assessed in future transcriptomic studies. Further research
is required to comprehensively investigate the potential of our candidate substances for effective and safe Varroa
control under apicultural field conditions.

Bioacoustics monitoring to detect changes in honey bee visitation to blooming soybeans associated with an
insecticide application
Johnson, R!; Forrester, K!; Lindsey, L?; Lin, CH®
'Department of Entomology, The Ohio State University, Wooster, OH; ?Department of Horticulture and Crop Science, The Ohio
State University, Columbus, OH; *Department of Entomology, The Ohio State University, Columbus, OH

Utilization of soybean flowers by honey bees has been under-appreciated because it is difficult to observe pollinator
activity on flowers through the dense soybean canopy. In the absence of obvious pollinator activity, insecticides car-
rying label language prohibiting application “if bees are visiting the treatment area” are often applied during soybean
bloom. Bioacoustic methods provide a practical approach to (1) assess bee activity in soybeans and (2) determine the
effect of an insecticide application on bee activity. An array of eight microphones were affixed to stakes and placed
in four experimental soybean fields and recording was started. The day after microphone placement, half of each
field, containing four microphones, was treated with the insecticide Fastac EC (alpha-cypermethrin). The following
day recording was stopped and microphones were recollected. Honey bee activity in audio files was identified based
on the wing beat frequency of honey bees (234+13.9 Hz) using automated analysis, followed by manual validation.
Results indicate that honey bee activity in soybean fields was common and was not substantially affected by insecti-
cide application. This work supports recommendations that insecticide applications should not be made to blooming
soybeans during daytime hours when pollinators are actively visiting soybean flowers.

Chemical Ecology, Behavior and Nutrition

Monitoring the spread of defensive honey bee behavior in Pennsylvania
Dean, CAE!; Underwood, RM!; Given, K?; Harpur, BA?; Lépez-Uribe, MM
'Department of Entomology, Penn State University, University Park, PA; 2Department of Entomology, Purdue University, West
Fayetteville, IN

Defensive behavior among managed colonies across the Americas, including the Southern United States, rep-
resents one of the phenotypic consequences of crossing honey bees of European origin and a South African subspe-
cies. The resulting cross, referred to as African hybrid honey bees (AHBs), are defined as possessing >20% genetic
material derived from African lineages and showing defensive behavior. Here, we explore whether defensive colonies

48 BEE CULTURE April 2023



in Pennsylvania, a Northern state where AHBs are not documented to have previously established, show evidence
of defensive behavior suggesting possible introgression from African lineages. We first confirmed the designation of
‘defensive’ versus ‘non-defensive’ colonies, as identified by local beekeepers, using an assay wherein the number
of stings was recovered from a 6 x 9 cm leather patch waved in front of the colony entrance for one minute upon
agitation. Next, we sampled workers for genomic sequencing to perform an ancestry analysis assessing whether de-
fensiveness in Pennsylvania colonies is correlated to a higher proportion of DNA derived from African lineages. Our
results confirm the presence of highly defensive colonies in the state of Pennsylvania. We are currently working on
developing a pipeline that will enable local beekeepers to diagnose, monitor and manage highly defensive colonies.

Pesticide stress drives premature self-removal behavior in honey bee (Apis mellifera) workers
Twombly Ellis, J'; Rangel, J!
Texas A&M University, Department of Entomology, College Station, TX

Honey bees are challenged by multiple factors, many of which act concomitantly to affect colony health. One
negative effect of these stressors is accelerated age polyethism wherein stressed bees perform tasks at a younger
age than healthy bees. We recently documented an extreme example of this behavior that we termed premature
self-removal. General developmental stress was shown to cause honey bees to remove themselves from the colony
before they could fly, leading them to die prematurely. In this study, we tested the hypothesis that undergoing
pesticide stress during pupal development can cause adult workers to perform this behavior. We used two pesti-
cides commonly found in wax in honey bee colonies, Amitraz and Chlorothalonil. To determine if these pesticides
lead to self-removal behavior, we stressed bees by rearing them in contaminated wax. We individually tagged focal
bees upon emergence and introduced them into an observation hive. Tagged bees were followed and monitored for
premature self-removal. Our results showed that pesticide stressed bees self-removed more than control bees. The
Chlorothalonil stressed bees self-removed at a statistically significantly higher rate. We found that individual, field
relevant pesticide levels cause this detrimental behavior. Therefore, contamination by multiple pesticides likely fur-
ther increases self-removal rates.

Sublethal effects of gelsemine, a toxic alkaloid found in yellow jessamine nectar, on queen bee performance
Goblirsch, M'; Werle C'; Hamilton A?%; Robinson GE?; Adamczyk J'
USDA-ARS, Southern Horticultural Research Laboratory, Poplarville, MS; ?University of Illinois at Urbana-Champaign, Carl R Woese
Institute for Genomic Biology, Urbana, IL; *University of Illinois at Urbana-Champaign, Department of Entomology, Neuroscience
Program, and Carl R Woese Institute for Genomic Biology, Urbana, IL

Yellow jessamine is native to the southeast U.S. The plant blooms in late Winter/early Spring, producing abun-
dant, fragrant flowers that attract honey bees. It is a popular ornamental, but also establishes readily along road-
sides and recently disturbed habitats. Yellow jessamine is a significant source of early season nectar, but there is a
downside to its utilization, as beekeepers have observed weakening of colonies during its bloom. Gelsemine, a toxic
alkaloid found in yellow jessamine nectar, is the likely cause of these negative effects, but few studies have explored
this phytochemical beyond its acute toxicity. We used Queen Monitoring Cages (QMCs) maintained under controlled,
laboratory conditions to expand understanding of how gelsemine may weaken colonies. These functional colony
units contain a laying queen, 50 attendants and ad libitum provisions that included either untreated sugar solution
or sugar solution containing 20 or 100 ppm gelsemine. Preliminary findings suggest that queens in QMCs given
gelsemine at naturally occurring concentrations had reduced egg-laying with little to no effects on adult mortality,
resource consumption or hatching success. Our results support that chronic exposure to gelsemine, as may occur
during yellow jessamine bloom, could lead to a reduction in worker population and ultimately weaken the colony.

Engineered microalgae as a novel pollen substitute and therapeutic delivery system
McMenamin, A'; Weiss, M?; Meikle, W?; Martin, A!; Simone-Finstrom, M*; Ricigliano, V*
USDA-ARS, Honey Bee Breeding, Genetics, and Physiology Research, Baton Rouge, LA; 2USDA-ARS Carl Hayden Honey Bee
Research Center, Tucson, AZ

With a rapidly growing human population and a changing climate, it is more important to devise sustainable
agricultural solutions. Intensifying land-use has resulted in extirpations of native pollinators and a reduction in
insect biomass, increasing our reliance on honey bees (Apis mellifera). However, beekeeping is threatened by un-
sustainable colony losses due to pests (e.g., Varroa destructor), pathogens (e.g., viruses) and inadequate nutrition.
Here, we show that a microalgae-augmented diet improves colony size and thermoregulation when supplied to com-
mercial colonies relative to control colonies. Microalgae-supplemented diet resulted in a unique expression profile
of nine stress-response genes and biomarkers in nurse bees compared to controls. Bees fed microalgae that have
been engineered express immune-stimulating biomolecules against deformed wing virus (DWV) — a major threat to
colony health — survive longer and have reduced DWV genome equivalents when injected with DWV relative to various
controls. Larvae reared on royal jelly supplemented with microalgae were challenged with 106 DWV genome copies
at pupation and scored for deformities at eclosion. Individuals reared on engineered algae showed significantly lower
rates of deformity than individuals reared on control jelly. Our data demonstrates that microalgae are a promising
nutritional supplement and a scalable therapeutic delivery system for apiculturists.
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Beebread production involves functional phytochemical changes in the diet of honey bees
Wu, W-Y?; Liao, L-H!; Berenbaum, MR!
'Department of Entomology, University of Illinois at Urbana-Champaign, 505 S. Goodwin Ave., Urbana, IL

Throughout its range, the western honey bee Apis mellifera can process foraged pollen via fermentation into bee
bread for consumption during times of dearth. In addition to its nutritional amino acid and lipid content, pollen is
rich in phytochemicals, which are now known to play a functional role in enhancing bee defenses against pesticides
and pathogens. Beebread production has long been assumed to involve preservation of nutrients and little else.
Beyond nutrient content, however, we examined the alteration of functional phytochemicals during beebread pro-
duction by comparing the phytochemical profile of foraged pollen and beebread samples collected during the same
floral blooming period. Chemical analysis via phenolic extraction revealed that the bee bread samples contained a
greater diversity and abundance of phytochemicals. Three functional phytochemicals—p-coumaric acid, kaempferol
and quercetin—were more abundant in the beebread than in the pollen. Moreover, in vitro cage-rearing assays
showed that the longevity of adult honey bee workers was differentially affected by pollen or bee bread in the diet.
Our findings suggest that beebread has potential as a supplement to enhance colony heath.

Developing a pollen nutrition database for north America: healthy food for healthy bees
Jennings, L!; Simon, M 2; Sagili, R?>;, Chakrabarti, P'?
Department of Biochemistry, Molecular Biology, Entomology and Plant Pathology, Mississippi State University, Mississippi State,
MS; ?Department of Horticulture, Oregon State University, Corvallis, OR

Poor nutrition is one of the major stressors of bee species and is a main contributor to loss in pollinator popula-
tions. Bees are currently faced with many nutritional challenges including loss of forage habitat and monoculture.
The aim of this project is to promote better nutrition for bees by learning which floral resources are nutritionally
optimal for all bees based on the nutritional composition of their pollens. This study will first use various methods
of pollen collection in order to collect sufficient pollen from each target species of plants. Next, the collected pollen
samples will be analyzed in the lab using basic biochemical assays, as well as mass spectrometry based methods,
to determine the nutritional quality of the pollen. The pollen will be analyzed for its concentration of proteins, lipids,
amino acids, sterols, metabolites and phytochemicals. Finally, all of this data collected will be compiled into an online
database showcasing the nutritional quality of each plant species’ pollen. This database can be used by beekeepers,
conservation groups and growers to scientifically select forage plants for pollinators.

Interactive effects of pesticides and nutrition on honey bee health
Lau, P'; Tundo, G'; Zhu, Y*; Zhang, W!
'USDA-ARS Pollinator Health in Southern Crop Ecosystem Research Unit, Stoneville, MS

Honey bees often encounter a variety of stressors in their environment, including poor nutrition and pesticides.
These stressors interact and can be exacerbated in heavily anthropized habitats such as large-scale agroecosystems.
In this study, we build upon our previous work on honey bee nutrition and examine how diets varying in macro-
nutrient ratios can affect nurse bee susceptibility to pesticide stressors. We did so by orally exposing nurse bees
to varying sublethal concentrations of clothianidin (CLO), a neonicotinoid insecticide known to have sublethal and
lethal effects on honey bees, after newly emerged bees were given an artificial high protein diet, intermediate diet,
high lipid diet, natural pollen diet or no diet. In the absence of pesticide stressors or at low concentrations, bees
given the higher protein, balanced diet, and natural pollen had better survivorship compared to bees given no diet or
a high lipid diet. However, bees given natural pollen had lower susceptibility when exposed to higher concentrations
of CLO. Our preliminary results suggest that there may be other nutrients in pollen beyond crude protein and lipids
that improve nurse bee tolerance to pesticide stress.

Suay dnformad coary mend for e price of a g of cafiee. |
Al pries pood theoagh Decimber 31, DIQT
E_ﬂiuhk:ln-ﬁm thc:j:!?urlpﬂnn U.5.
1 Year SEXO0

-

=
¥

-
il T o

Dvder Back |30y Currerd pras 5500 ek pluon. ieirillig e

Pt orthvar bl bnniss b wens dor peican ¥ e LEELOD
i7; roussres Beas Change of Addreis ¥ vears HE100
P chrwen i bl =
Canads
Prican du bt 16 change witlsowl ralkie 1 SN o
Date 2 Voars  YREOD
, Foreign
P n— 1vear  Sekog
i & Yewrn HFHERDO
Ciey Srate _ Fip Driggital
Amgrigan Bee Jourmal Bhe 31 PR TR Dl Yo  Hlda0d
i & Feed Fi., Asrnlngen, i G0 E Fau: ¥ 1 7-Bd -GG
warem O d ol wl 1-REE-fr3 -1 350 Dlh =i 1

50 BEE CULTURE April 2023


https://americanbeejournal.com/
https://americanbeejournal.com/

Hobbyist? Sideliner? Commercial? ‘Dealership?

With 20 years behind us, we are here for your success!

Any
quantity
at great
prices

Quality Hive Woodenware
Precision Manufacturing from USA Pine

Dealerships

- ag = Welcome
Beekeeping Necessities

Protective Gear = Foundation = Tools = Harvesting

Health Products

Feed = Feeders = Medications rB.ee,[ irLEJ 2
- -~

..plus much more! Mendon, Michigan

269-496-7001 | beeline@abcmailbox.net

r_. Quality - Integll" « Service Pueblo, Colorado

719-250-4005 | sales@beelineofcolorado.com

: Rochester, Washington
Order online o_r request a free 2023 catalog! 360-280-5274 | beelineofwa@norcell,us
www.beelinewoodenware.com

Over 100 Years of Commercial Package Shipping and Queen Raising Experience.
All packages come from Hives stored in the Jesup, Ga area year-round.
Young , Fresh, Healthy Honeybees and Queens.

**No old bees off pollination from California**

B J facebook

>
el P

o -

»

Call for Pricing and Availability Sk O

2700 S, Macon St. Jesup, Ga 31545 Ph. (912) 427-7311
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CALL US: 800-632-3379 | SHOP ONLINE: betterbee.com

BEEKEEPING JACKETS

comes with armpit
i\ a round veil zipper venting
"L
- made with zippered
BEﬁerhEE 100% cotton pockets
four velcro breathable

pockets protection

Betterbee
Jacket

The Lyson
Jacket

Take your pick from these three (‘Eﬁ] @
brands of beekeeping jackets. - Betterbee I—YE N

All jackets feature:

= VBRI - { drop
> Either a round or English veil that > £ | -
attaches to the jacket e twintzip

> Pockets to hold your hive tools and Sherriff Honey (il hood system
. Rustler Jacket
smoker fuel Also comes in

these custom colors i .f central

> Elastic cuff sleeves to keep the vertical zip

bees out

SPELL BEE CO., LLC

. :
CULALITY RECHEAEE ViSA
EEES & CLUEES
310 Patterson Rd Baxley, GA 31513
912-367-9352
ITALIAN HYBRID QUEENS #3 BEE PACKAGES W/ QUEEN
100+............ $27.00 100+............ $95.00
25-99........... $28.00 25-99........... $99.00
10-24........... $30.00 10-24......... $102.00
19, $32.00 19, $105.00

*Prices above do not include shipping charges

Pick-Up Packages

#3 Bee Packages w/ Queen........... $95.00
Pick-Up Queens........ $27.00 Cells...cooereeneennn. $4.00 each
Clipping......$4.00 per queen Marking......$4.00 per queen

Please call or write for shipping details or truck prices. Terms: 10% down. Balance due two weeks prior to shipping.

May God Bless Your Endeavors This Year

Over 100 Years of Experience * All Bees Are State Inspected
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STILL FAMILY OWMED AND OPERATED SIMCE 1976
MANUFACTURER OF QUALITY WOODENWARE

Buzz on in to Miller Bee
We have everything you need!

VISIT US AT OUR NEW WEBSITE AND ENJOY FREE SHIPPING ON MOST ORDERS OVER $150!
436 YELLOW.BANKS RD 888-848-5184

HQﬁﬂgpﬁ HONDAY THRU FRIDAY WWW.MILLERBEESUPPLY.COM

AlddNnsS 338
1SYIHLNOS

Dealers
s Wanted

.Sou tbée.com
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Bee B. Queen
Challenge

Hello Friends,
Support our pollinators

by planning a pollination
celebration.

Bee B.Queen 3 %

flower of the United
States of America.

Send photos of ways
L you support pollinators.

Bluebonnets

March and April bring beautiful bluebonnets
along the roadsides and throughout the fields
of Texas. One of the interesting things about
bluebonnets is that the flowers change colors to
help both the pollinators and the flower itself.

The top part of the floret is called the banner.
It’s like a little flag with a white spot that
attracts pollinators. These florets produce high
quality pollen that is an orange-reddish color.
The bees collect both the pollen and nectar
from bluebonnets for food. As the florets age,
the white spots turn purplish-red making the
flowers less attractive to bees. The color change
signals to the bees that the pollen in that floret
is less plentiful, less useful, and less sticky.

Which florets
have the most
pollen?

This floral color changing action is good for the
bees and the flowers. It is good for the bees
because they can collect more high-quality
pollen without having to waste time and energy
on the purplish florets.

The bluebonnet
is the Texas
state flower. Do
you know your
state flower?

It is good for the plant because it means that
the bluebonnets are pollinated with fresh
pollen rather than with older, drier, and less
useful or fertile pollen. What does that mean?
The bluebonnets, which depend on insects for
pollination (moving pollen from one flower to
another) can produce more and better quality
seeds to have more plants next year.
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000
w‘, Pollinator Week - June 19 - 2§

Now is the time to plan for a pollina-
tion celebration in your community.
Popular events include planting

for pollinators, hosting garden
tours, and so much more.

e 19-23, 205, Afew ideas...

i * Host a pollinator planting
b ;

day at your school, local
Pollinator

park, or library
¢ Show a pollinator film
¢ Host a nature walk
¢ Build native bee houses
e Make and distribute
seed bombs
e Make and put up pollinator
posters in your neihgborhood.
¢ Display pollinator artwork and outreach
materials in your local bank, library, restau-
rants...

Get activity ideas, amazing
resources, and information
at Pollinator Partnership

https://www.pollinator.org

Don’t forget to
register your event no
matter how small.

Decode the State Flower's

Each letter in the name of a state flower has been replaced with a random number.
Decode the flowers then match the number of the flower to the correct state(s).
Use the internet to help you.

B (6" COlTELT

Produced by Kim Lehman_
www.kimlehman.com

_ April 2023

Beecome
a Bee Buddy

Send two self-addressed
stamped envelopes and
the following information
to: Bee Buddies, PO Box
117, Smithville, TX 78957.

A

Name
Address

Age
Birthday Month
X E-mail
S (optional)

=

We will send

you a
membership card, a prize,

Send all questions,
photos, and artwork to:
beebuddiesclub@gmail.com
or mail to the above address.

AlB|JC|D E F|G|H|T

L
-
-
-

v o|P|o|Rr

i

s 8

A .Texas
____ B.Florida
___ C.Kansas
__ D.Oregon
E. Vermont
____ F. Delaware
____ G. Maryland
____ H.Kentucky and
Nebraska
____l. Arizona and
Michigan
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Bees and Women /.

The Acklin Women

Breezing through my 1900s
Gleanings in Bee Culture Magazines,
I found a beekeeping woman and her
daughter who caught my interest:
Mrs. Helen Goodsell Acklin and her
daughter Miss Ethel Acklin from St.
Paul, Minnesota. Ethel would marry
Howard Root Calvert, son of Maude
Root Calvert, who was the daughter
of A. I. Root.

Helen Goodsell was born in New
York on May 3, 1857. Her parents,
Jessie and Laura Goodsell, were
both born in New York. Helen was
the youngest of five children. Her
parents moved to Wisconsin when
she was very young. She attended
a country school and then a village
school, preparing her for a career in
teaching. Her passion for honey bees
started at a young age. In her teens,
she told herself that she would have
bees someday, but it would be a while
before this happened.

At fifteen, Helen married her first
husband, Phillip P. Jewell on Novem-
ber 11, 1872. He was ten years older

J C Acklin Gleanings Western edition. July 1, 1906
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Nina Bagley

than Helen. I couldn’t find much
information about Phillip other than
he was in the Civil War and that
Helen served him divorce papers. In
1885 you needed proof and a reason
for getting divorced. The grounds for
divorce were adultery, desertion and
abuse. The ink had faded on her di-
vorce papers and was hard to make
out. I'm sure she had her reasons-
the Civil War was brutal and many
men suffered long term mental and
physical illnesses from serving in it.

Phillip P. Jewell didn’t show up
for court. Helen was granted her
divorce on December 8, 1885 at the
State of Wisconsin Circuit Court for
Polk County. While living in St. Paul,
Minnesota, in 1884, she met her
second husband. James C. Acklin,
who was working as a contractor.
He had been married before and had
a daughter, Annie. The two married
on December 8, 1885. The same day
Helen was granted her divorce. She
was 28 years old. What a courageous
young woman! Talk about killing two
birds with one stone.

James C. Acklin was born in
Pennsylvania in 1857. He was a con-
tractor and builder, and was a pros-
perous man. A. I. Root described him
as dignified, gentlemanly, quiet and
significantly large in stature. The time
for bees finally came for Helen shortly
after they were married. Fortunately,
some bees were on the lot where they
were building a home and thus be-
gan their beekeeping journey. For a
present to his wife, Mr. Acklin, made
her seventeen colonies of American
hives. The bees were not the most
friendly, so they replaced them with
a gentler stock. The frames were all
glued together and made a mess out
of the hives. It took some doing to
pull them apart.

Nevertheless, Mr. Acklin meant
well, and Mrs. Acklin transferred
them to Langstroth hives with the
assistance of her husband. In 1890,
they went west to California, but in
the Fall of 1891, they returned to St.
Paul, where they planned on building
a life together. Their daughter Ethel

BEE CULTURE

was born in the Winter of 1892. And
the following Spring, 1893, they be-
gan handling beekeeping supplies.
Very little building was going on
during the hard times, and Mr. Ack-
lin secured a position as a lumber
inspector with the Great Northern
Railway. He worked for several years.
Both of them tried their best to pre-
vail. Mrs. Acklin kept a watchful eye
on their daughter and ran the bee
supply business. Like any good busi-
ness, with a vision and hard work, it

Helen G. Acklin Gleanings Eastern edition.
February 15, 1906
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Ethel Helen Acklin at 13 in 1913

will grow over time, and this is what
happened. The work became over-
whelming! Her husband effectively
resigned from his position with the
railroad to help his wife out full-time
with the bee supply business. He
devoted his time to his family and the
business of bees. Mr. and Mrs. Acklin
both were active in the Minnesota
Beekeepers Association. They both
were closely associated with helping
each other and working side by side
until Mr. Acklin’s sudden death in
1906.

After the death of her husband,
Mrs. Acklin continued with bee-
keeping, having her ups and downs
working her bees. She had over 100
hives and several out-apiaries. Even
then, disaster sometimes comes
knocking on one’s door. One morn-
ing she realized water overflowed the
cellar apiary, and sand was running
into the entrances and drowning the
bees. I'm sure if you kept bees long
enough, you would have had issues
with your bees. But can you imagine
the cellar filling up with water? The
colonies floated around like fishing
bobbers until rescued by men with
rubber boots and a long pole!

April 2023

A woman with less love for the
honey bee and less perseverance
would have surrendered in despair,
and to add to it, she felt alone. But
Mrs. Acklin kept on, learning some-
thing by hard knocks, and from
experience and her bee books, she
followed Doolittle’s method of raising
queens. It would be discouraging and
make one choose another occupation,
but with her guiding principles, she
prevailed. With her small begin-
nings, Mrs. Acklin was one of the
most successful beekeepers in St.
Paul, Minnesota. And she was well
known in Wisconsin too. Running a
sizeable queen-rearing apiary at her
home, she was a prominent dealer in
beekeeping supplies for over fifteen
years, alongside being an attentive
mother.

Her daughter Ethel knew more
about bees than most young wom-
en and men. She accompanied her
mother and father to the bee conven-
tions. Ethel remembers in 1900 when
she was nine, singing solo and chorus
songs, the music by Dr. C.C Miller,
during the National Convention in
Chicago. How she enjoyed the time
with her parents. The death of her
father was not easy on both mother
and daughter.

Mrs. Acklin continued her busi-
ness for a few more years, but her fail-
ing health made her make a change
of her occupation and climate. So she
moved back to California in 1908,
eighteen years since she had last
been there. She didn’t entirely give
up on bees. At fifty-one, Mrs. Acklin,
with her daughter, bought a home in
Glendora, California, and purchased
an orange grove twenty-five miles
outside of Los Angeles. She became a
rancher and an orange grocer keeping
a few hives.

She also attended the bee con-

ventions. She edited the Beekeeping Fl

in Southern California department in
Gleanings. Mrs. Acklin was against
beekeepers that sold adulterated
honey and worked aggressively to
put them out of business! She wrote
in Gleanings in Bee Culture: “I won-
der how many beekeepers know that
honey adulteration is happening right
in our midst; if beekeepers work to-
gether, these swindlers can be put
out of business. Whether it be the
small grocer who puts just a little
glucose in the honey to keep it liquid
or the wholesale man who mixes
tons, the effect is the same. People

BEE CULTURE
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soon take a dislike to glucose honey.
They stop eating honey altogether.
So beekeepers lose money on two
counts, less honey being consumed
while the output increases. How can
this adulteration be stopped? All
beekeeper’s associations in our State,
whether county clubs, district unions
or State organizations, should unite
under one banner in fighting this evil,
and send a large and enthusiastic
delegation, composed of delegates
from each society, to the legislature
this Winter to represent the beekeep-
ing industry of our State.” Gleanings,
1910 (pg. 749).

When A. I. Root Co. established a
branch office in San Francisco, Mrs.
Acklin was given charge of it and con-
tinued to work until her death on May
30, 1915. A. L. Root enjoyed visiting
Mrs. Acklin’s home in Oakland when
he was on business in California. And
found her to be commendable, a good
businesswoman and a loving mother.

A. I. Root’s grandson Howard
Root Calvert took care of the A. I.
Root Company’s exhibit booths at
the San Francisco expositions. And it
was during one of these visits Howard
would meet Miss Ethel Acklin. They
announced their engagement to be
married. Ethel’s mother passed away
a few months before the wedding. The
two were married on Tuesday, July
6, 1915, at the home of the groom’s
parents, Mr. and Mrs. J. T. Calvert, in
Medina, Ohio. Ethel was grieving her
mother, her last surviving relative,
and is said to have held up bravely.
The death of the bride’s mother made
it necessary for Ethel to be married
in Medina, Ohio.

Ethel Acklin Calvert circa 1929
el T e
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HONEY BEE FLATWARLE
100% MADE IN THE USA!

SAVE 1@% ON HONEY BEI

e 2

WITH CORf: BEECULTUREID, ~~855%
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T A B LETGGFPF
AMERICAS FLATWARE COMPAN
100% MADE IN THE USA

SHOP ONEINE AT WWW.LIBERTYLABLETORCOM

S www.gabeﬂs.com
1-500-333-7677

LLC
Containers Queens
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For over 39
we have L‘ypmss & Pine Eqadpmmi Honey Extractor
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Immediately following the
ceremony, the couple drove to
Elyria, Ohio where they started
their long trip back to California.
Mr. and Mrs. Calvert were both
in charge of the San Francisco
office, taking hold where Ethel’s
mother left off. Mr. and Mrs.
Calvert dealt with life’s realities
and an active bee business.
Ethel was said to have been “the
bee man” of the establishment.
In 1916, Mr. and Mrs. Calvert
returned to live in Medina, Ohio,
where they would start their fam-
ily. Howard continued working
for his family’s business, the A.
I. Root Company.

The family had ultimate hap-
piness and then ultimate loss.
Mrs. Calvert’s husband died sud-
denly as a young father at thirty-two
in a tragic plane crash while giving
lessons on June 27, 1924, in Akron,
Ohio. He was not flying the plane
but the student, Mrs. Whichershelm,
was. What a tragedy! Now widowed at
a young age, Ethel had three young
daughters to think about. Rebecca,
seven; Roberta, five; and Ruth, four.
Her daughters were all she had left,
falling back on her husband Howard’s
strength, her mother’s tenacity, and
her own will and faith, Ethel would
return to California and overcome by
providing for her girls, owning her
own home and bee supplies company
just like her mother had done.

It would be thirty-six years before
Ethel would remarry. But I always
say, “there’s a lid for every pot.” In
1960, she married Mr. Alfred Francis

Mr. and Mrs. Howard Root Calvert

April 2023

Alfred Francis Nippell yearbook picture

Nippell. He was fifty years old, his
occupation was a bookkeeper, and
he had never been married; Ethel
was sixty-seven. They were married
for twenty-eight years. Ethel slowed
down regarding the bees, just keeping
some bees in the country. Ethel was
ninety-five when she passed away
with her family by her side on Janu-
ary 8, 1988.

She shared the love of the honey
bee. Endured the loss of her parents
and her husband at a young age.
She raised three daughters who
were related to the Root family. She
had four grandchildren and eleven
great-grandchildren, which gave her
much joy. Her second husband Alfred
provided her with love, companion-
ship and security. He passed away at
the age of ninety in 2000 in San Di-
ego, California. Mother and daughter
both having parallel lives. “I admired
their tenacity, entrepreneurship and
strength; the busy bee has no time
for sorrow.” —William Blake

Nina Bagley
Ohio Queen Bee
Columbus, Ohio
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Project Apis m.
Your “go-to” non-
profit honey bee
research
organization, with
programs in the
USA & Canada

PAm is dedicated to enhancing
the health of honey bees while
improving crop and honey
production.

PAm has infused over

$6 million to support honey
bee health since 2006:

* Scholarships for PhD students

* Expanding forage resources

* Invested in new technologies

* Discovered new pathogens

* Supporting long term stock
improvement, bee germplasm
preservation, new Varroa controls

You can help support PAm

www.ProjectApism.org
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New(ish) Beekeeper Column

All too often, the beginning bee-
keeper tries a few shortcuts, such as
not leaving enough honey for the bees
in the new hive over that first Winter
or simply is not yet knowledgeable
enough to spot problems before it is
too late. The determined beginner buys another package
and tries again. Since they have invested so much in hive
equipment, the urge to keep going is huge. And then there
are the few who simply give up or lose interest and try to
sell off their nearly new, used equipment. I have to admit,
I was one of those who for my first half dozen years was
purchasing a new package every year to increase my hive
count or replace a hive that did not survive the Winter. I
have since found this to be an unnecessary expense by
changing my approach a slight bit. Rather than main-
taining only one or two hives, I have found it better to
stay in the three to six hive range or even a few more. Or
as our experienced bee club members recommend, keep
a minimum of two to three hives with a nucleus (nuc)
resource hive as a backup for each two to three honey
producing hives.

The nucleus hive can be used for several purposes.
It can be the source of a replacement queen if a primary
hive were to lose their queen. A brood frame or two can
be removed to strengthen a weaker hive; a drawn comb
frame or even a honey filled frame can be removed to
supplement a primary hive.

i

A nucleus hive ready for sale or the removal of a frame to strengthen an

existing hive

The process of removing a frame or two can continue
until mid-July in my area of SE Michigan where subse-
quent Winters can get quite cold and unpredictable. At
that point, the nuc needs the remaining Summer to be
allowed to grow with honey stores to survive the Winter
or be married to another hive in its entirety. The weaker
queen could be pinched if married to another hive or op-
timally the nuc is allowed to get strong enough to survive
the Winter on its own. In the following Spring, it grows
to become its own independent hive or again serves as a
resource nuc. Using this method, I have not purchased

Off the Wahl Beekeeping

NUCLEUS HIVES AND SPLITS
Richard Wahl

any new bee packages in the past five or six years. My
bees, which are now a cross of several different races,
seem to have acclimated to our Michigan seasons and
have continually produced as many or more bees and
as much or more honey than any of my overwintered
previous season package purchases.

Hive Strength for Splits

This begs the question, “When is the best time to do
a first split?” Normally, a purchased package will need
its first Summer and Fall to build up enough bees and
honey supply to get through its first Winter. Once that
goal is attained and the overwintered hive is perceived to
be strong enough to split, the first Spring nectar flow is a
good time to split. If all but one or two frames are covered
in bees with three to four that have a preponderance of
capped brood and eggs, the hive can most likely be split
successfully.

SRR e e

A triple deep hive ready to be split into several nucs or starter deeps

If the goal is to simply increase one’s hive count, the
split can be smaller and the ensuing Summer used to
build up the strength of the new hive. I once split a ten
frame deep into three sections by inserting % inch boards
spaced to provide three equal, three frame spaces. I used
small wood scraps to close off the notch where the frames
sit. I made separate, wide inner covers for each section
with screens over the inner cover vent holes. There was
no way bees could move from one section to another.
Separate entrances were provided on each of the three
sides of the super bottom board, also divided into three
sections, facilitating bees only coming and going to/from
their own entrance. Within a week or two, each of the three
frame nucs were moved to five frame nucs, continued to
expand into second story five frame supers, overwintered



and were ready for sale the next Spring. If the intent is
to sell a nuc or two, then most buyers will expect to get a
five frame nuc with at least three frames of mostly capped
brood, larva and eggs along with the queen that laid those
brood/larva/eggs. The other two frames can be a combi-
nation of capped honey or nectar and pollen with not more
than one frame partially empty or with open drawn comb.
Some beekeepers may sell smaller four frame nucs with
slightly lesser amounts of bee, brood and larva/eggs, so
it is a good idea to be sure you understand what you are
getting before you purchase a nuc. Another question that
may be of interest is to find out if the queen is marked
or not. The nuc seller may be willing to sell their wooden
or cardboard nuc or may wish to have it returned after
the bees are placed in a hive. All of these factors will play
into the cost of the nuc and should be researched and
clarified by the purchaser beforehand.

Split Timing

The timing of the newly begun nuc is also a factor.
I have successfully started nucs in late Summer, over-
wintered them and sold them the following Spring at the
beginning of the first nectar flow which normally occurs
in the last week of April or first week of May here in SE
Michigan. I have started nucs as late as the end of the
first week in August, and with intensive feeding and mon-
itoring they have made it through the next Winter. As a
general rule of thumb, the greatest success with a newly
started nuc will come if it is begun before the Fourth of
July in my area. So the window to start most successful
non-overwintered splits in my area seems to be from
the first nectar flow in very late April or early May to the
beginning of July. One key factor in monitoring splits is
to make sure they have enough adult nurse bees to take
care of the new brood that will emerge. Shaking a frame of
nurse bees from the parent hive or another strong hive of
the same race of bees into the nuc can increase success if
it seems there are not as many bees as desired in the nuc.

Naturally, the new nuc will need a queen. There are
several ways to accomplish this. One could buy a new
queen for the nuc, but to some extent that defeats the
goal of becoming a self-sustaining beekeeper. I believe
an admirable goal of any hobby beekeeper is to become
self-sustaining. The decision to purchase a queen may
be based on the desire to get new genetics into the nuc
or split off a hive so as to produce gentler bees, a more
mite resistant strain or even a better honey producing
hive. None of these are guaranteed by simply introducing
a new queen regardless of the qualifications of the queen
supplier.

Care should be taken if purchasing a new queen to
match the race of the existing bees with that of the newly
purchased queen. If the race of bees of the existing hive
or nuc differs significantly from that of the purchased
queen, the new queen may not be as readily accepted by
the gaining hive or nuc. I find that moving an overwintered
queen to the nuc from the hive that is donating brood
frames works well. This allows for the near immediate sale
of the split off nuc. The queenless hive is then left with a
frame or two of eggs and small larva with some remaining
capped brood to make and care for a new queen. This
will delay the growth of the parent hive and subsequent
honey production for about a month as several cells are
chosen for new queen development (sixteen days from egg

to emergence), waiting for the mating flights of the new
queen (one to two weeks’ time) and for the new queen to
begin laying eggs that will take another 21 days to emerge
as the new worker force. There is an old saying among
beekeepers that, “You can raise bees or collect honey,
but it is impossible to do both to the maximum or most
efficient manner at the same time.”

Another option is to leave the queen with the exist-
ing hive and allow the nuc to produce a new queen. This
allows the donating parent hive to recover much more
quickly with the new nucleus hive requiring about a
month to produce a new laying queen before it would be
ready for sale or development into an increase in hives.
In addition, many of the donated nuc brood frame bees
may have emerged and may need to be replaced with new
brood frames from the parent hive before the new nuc
queen is consistently laying eggs. Using this method and
starting in this manner, my nucs are not ready for sale
until the first weeks in June. During that time, I like to
use the Boardman jar feeders to help the nuc get off to a
strong start. The Boardman feeder makes it easy to moni-
tor the one to one sugar syrup as it is being consumed by
the bees during our variable nectar flows. In either case,
the brood break that occurs as a result of raising a new
queen serves as one of the integrated pest management
(IPM) techniques used in the control of mites.

If selling nucs, it is also recommended that a mild mite
treatment be applied to the new nuc before sale which may
also be a selling point. A single strip of Hopguard applied
to the nuc for fourteen days before queen emergence is my
preferred nuc mite inhibitor. It should go without saying
that whichever choice of queen development is followed,
the desired traits of your best hives should be chosen for
split increases or further nuc additions. The best nucs
for the purchaser tend to be those that were started the
previous Summer and have successfully overwintered.
An overwintered nucleus hive provides nearly a month
head start over the purchase of a package. Nucleus hives
started in this manner often grow to two to three story nuc
supers containing ten or fifteen total frames. As the queen
begins laying new eggs and brood is capped in the Spring,
the best frames
can be reserved for
sale with the five
frame nuc while
any extra frames
are married to oth-
er existing hives or
used to start addi-
tional new nucs.

Walk Away Splits

A walk away
split is one of the
easiest ways to in-
crease your hive
count. A populous
single deep can be
divided equally be-
tween two starter
hives without re-
gard to which half
hive or nuc has
the queen.




If both halves have egg and small larva, the queenless
portion will commence to make a new queen cell or sev-
eral cells, provided that eggs and small larva are present
in each. Naturally, by not providing a new queen for the
queenless half, that new starter hive will be about a month
behind the other half. This is the one disadvantage to a
walk away split. If the desire is to immediately get both
splits off to an equal start, then a new queen needs to
be purchased and care taken to ensure the purchased
queen is added to the queenless half. I once assisted a
new beekeeper who had purchased a new queen and was
ready to split a strong hive that had two, ten frame deep
supers. Carefully looking at each frame, it took quite a
bit of time to go through twenty frames of bees to find the
existing unmarked queen. She finally showed up on the
eighteenth frame. We inspected as we were nearly ready
to give up on finding her. If by chance the queenless half
starts queen cells on more than one frame, the second
frame with a queen cell or two can be removed, placed
in a nuc and a few brood frames added from a different
strong hive to get a third nuc or hive started. I have had
success with this method on more than one occasion,
getting three starter hives or nucs out of one split.

A single deep split into two hives with or without queen excluder use

Parent

Empty
mpty
Food
Food

Queen excluder

Split Mechanics

The optimal split comes from overwintered hives
with two deep supers. An equal number of capped brood
and egg/larva frames are moved to the center of each of
the new starter supers from donating deep until all egg/
larva/capped brood frames are placed. On either side of
these brood frames are placed several frames of pollen
and nectar/honey as the food source. Any remaining outer
frames are of partial pollen or nectar or may even be empty
until all frames from the original two deep supers hive
have been evenly distributed between the starter hives.
It is important to keep any brood frames together in the
center of the starter hives since the bees must keep the
temperature around the eggs, larva and emerging brood
at an optimal state for best survival. A two deep split can
be accomplished using a queen excluder, provided there
is an upper entrance for the top deep, or the two deeps
can be separated as in the illustration. In this manner, a
second queen can be added to the queenless deep or the
half without a queen can be allowed to raise a new queen,
provided there are sufficient eggs and small larva in the
queenless deep. This method works best if attempted
early in the season when there is a strong nectar flow
and greater urge for a hive to swarm.




If splits are done later in the Summer, on warmer
days, keeping brood frames together is not nearly as crit-
ical a step as when accomplished in late Spring or early
Summer when temperatures can still vary greatly during
the days and nights. If the beekeeper is only working
with a single strong super that they desire to split, the
process is the same except that the remaining missing
outer frames will need to be filled in with new frames and
foundation. Checking the newly split hives in a week or so
after the split becomes important as any moved foraging
bees will return to the parent hive. It may be necessary
to shake a few frames of parent hive bees into the split-
off hive to equalize the bee populations. Nurse bees on
brood frames are the best to shake into the less populated
hive since they have not yet become foragers and will not
likely return to the parent hive. If one is using plastic
foundation in their frames, I have found the bees begin
to build new comb on the new foundation at a faster rate
if a coat of melted beeswax is painted on the foundations
before inserting them in a hive.

This is also an opportune time to cull older frames
from the hive to be replaced with new frames and foun-
dation. The buildup of pupa cocoon material as each
new generation of bees develops in their cells, although
minuscule-thin, does build up over time. It is therefore
recommended to replace used brood frames every four
to six years or when the foundation comb has seemed
to darken and harden considerably more than other less
used frame foundation comb. Drawn comb on foundation
is a golden asset to the bees if the beekeeper has empty
drawn comb from other hive disease free dead outs or
hive combinations from a previous season. Although the
exact stated number varies greatly, it has been said that
bees must consume around ten pounds of honey to make
one pound of wax. I think that one of the main reasons
for success in getting my first swarm catch hive through
its first Winter was because seven or eight of the mix of

frame styles for my first ten-frame deep that I received
from a nearby beekeeper contained empty drawn comb.

Benefits of Splits

I have found the main benefit of late Spring splits of a
strong overwintered hive to be that it seems to cut down
the tendency for swarming. In effect, a split is the same
condition created by swarming and acts as an artificial
swarm. Last year, I had six of my seven hives successfully
come through the previous Winter. I judged all six to be
strong enough for splits. In three instances, I moved the
overwintered queen into the nuc and they were ready for
sale as soon as I saw the queen was laying eggs on frames
in the split off nuc. The donating hives were allowed to
make new queen cells and raise new queens. In the other
three, I left the queens in the donating hives and allowed
the nucs to raise a new queen. This meant those nucs
were not ready for sale for about a month while waiting
for the new queens to emerge, mate and start laying
eggs. Splitting all six nucs last year was the first time in
my thirteen years of beekeeping that I did not capture a
swarm. Although I believe most of my previous swarms
were not coming from my own hives, there is no real way
to prove this. I have a neighbor about two miles away
who minimally treats for mites, if at all, and went into
Winter with eleven hives. By early Summer, he was down
to two single deep hives. I believe many of my previous
swarms were the result of his minimalist approach to
hive management when he had larger numbers of hives
survive the Winter. So, if you are having frequent swarms
and/or wish to increase your hive count whether for sale
or your own use, splitting strong overwintered hives into
nucs or additional hives may be the answer you have been
looking for. As always your split results could vary based
on your conditions, environment, experience or state of
your donating hives, but give splits a try and have fun
with more adventures in beekeeping.
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North American Distributor
BEEKEEPING SUPPLIES info@propolis-etc.ca | 1 888 660-6665 | propolis-etc.com

Harvest The Best...

with SUNDANCE POLLEN TRAPS and COMPLETE ROSS ROUND SUPERS.

. SUNDANCE POLLEN TRAPS
Imaging e cheanest polien pailable wigh no heavy ifting. chaldood mummies o ek of faulbrood
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the best polen taps swalable Jts NOT a pollen trap, unless its a Sundance Trap!

COMPLETE ROSS ROUND SUPER

Pocedace: oomb honey wath no dapping from cut edges and no ligusd haney in the contemr
pacicage with Ress Rownds eouipment. Easly shipped or defveed, stocked on shebves,
purchased and talken home without dinger of leslang. Enjoy peoviding locally growe,
urgwocesed, all-natural honey with a complete: Ross Rounds: Super

For more information visit . RossRounds. com.
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Polypropylene Hive Bodies

Pricing: 1-4 5-99 100+

9 3" with Insulation Panels $28.00 $27.00 $26.00
9 3" w/o Insulation Panels $21.00 $20.00 $19.00
6 3" w/o Insulation Panels $18.00 $17.00 $16.00

Hi-Flo Spouts
(38mm)

Many Colors available.
Prices start at
$75 per 1000

for UnLined

FIuL e

In-Hive Feeders
9 %n or 6 %u

10-350 $2.70/ea
400+ $ Call!

NEW Cap n Ladders for Feeders
¢ NOW available with Fill Plug!
o Easier Assembly!

2 Frame Feeders

For 93"

10-280 $3.20/ea
315+ $ Call!

==\

e Easier to clean!
15031 Camage Ave.
Sonora, CA 95370
Ph: (800) 657-9876
Fax: (209) 532-5917

9 3" or 63"
10-350 $1.70
400+ $cCalll

92”-2 Frame
$ 180
$Calll

Order online at:

Mother Lode Products ¢
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www.motherlodeproducts.com

\

The COOLEST New Prody
Only Available from the dealers of

SOUTHEAST
BEE SUPPLY

www.Southeastbee.com
Burns for 90 minutes on a charge

Recharge via home or car.
Absolutely no heat, but plenty
of smoke!

Simply attach the battery,
add the pellets and
SMOKE!

ANEL Cool Smoke

o More Burned Veils
Smoke 1 minute to 90 minutes

¢t in Beekeeping!
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John Kefuss

In 1975,  went to Weaver Apiaries in Navasota, Texas to learn commercial
queen rearing and package bee production. At that time, Weaver Apiaries was
producing 50,000 queens and 15,000 packages of bees a year. Today, they
are producing much more. I started beekeeping in Canton, Ohio when I was
11 years old. But I did not have much experience in queen rearing and no
experience in package bee production. So I knew that I needed more practical
experience. For that reason, I went to Weaver Apiaries to get it hands on. If
you are going to make mistakes, it is better to do it on someone else’s bees
instead of your own. It’s a lot cheaper.

The year before, I had just finished my PhD studies under Dr. F. Ruttner
in Oberursel, Germany, where I had studied the effect of photoperiodism on
honey bee colony development. I applied for a research position at the honey
bee research lab in Davis, California but I was among the numerous applicants
that did not get the position. At that time, there were not many job openings
available in bee research, so I decided to go from Frankfurt, Germany where I
had studied Zoology to Toulouse, France to keep bees. The choice was simple,
my wife is from Toulouse and the climate was good for bees.

When I got back from Texas, I began my queen rearing business “Le Ruch-
er D’Oc”. Then I joined the ANERCEA (French queen breeders association) not

solution

long after it was formed by Charles
Goetz. In January 1982, I gave a talk
at Lyon, France to the ANERCEA and
later the ANERCEA published my
price list free of charge for queens
and insemination services (Tome 1
pages 146-148). This was probably
the ANERCEA’s first announcement
for selling queens.

Before I left for Texas, I knew
that there was a market for package
bees in Europe, so I joined forces
with Jean and Jacques Hollander and
a few other beekeepers to produce
swarms. They furnished the bees
and I furnished the queens. One year
we had an order for 100+ swarms of
French Black bees for exportation to
England. The English did not wish



for yellow Italian bees, they only wished for French black bees. At that time,
our French black bees were real stingers. They stung faster than a flash of
lightning. But that is another story.

Several months before the shipment, I went to the French customs ser-
vice at Portet-sur-Garonne to take care of the exportation paperwork. Not so
easy for an American even with a “Toulouse accent”. But I am used to solving
problems because I have them all the time. Actually, I am surprised when I
don’t have any problems. I filled out their customs papers and paid the cash
deposit that they requested. Everything had to be coordinated in advance
because the packages were to be driven from Toulouse, in the South of France
up to Dunkirk, in the north of France to be shipped by boat to England. At
that time, it was a good days drive when things went well.

I pulled out the queens the day before we shook the packages. The rainy
weather was not good on the day we shook the bees. We were wet to the skin.
Our bee suits stuck to our bodies. The bees were so mean that they stung
everything that moved. A big brown hawk that was sitting in a tree watching
us was stung so bad that it fell to the ground on its back with its wings com-
pletely spread out like it was nailed to a cross. Its beak was wide open as if
it was trying to scream but it did not make a sound. I still feel pity for that
bird. Jacques Hollander’s bee veil was too close to his ears and he put scotch
tape on his ears to protect them. He was shaking bees in open sandals with
no socks but did not get any stings on his feet. I had a few small holes in my
bee suit and of course the bees found them. I had the feeling that more bees
were crawling inside than outside my bee suit. I got stung in a few areas that
I won’t mention. I was not crying, but at one point a stream of “water” came
out of my eyes. On the positive side, after the first 30-50 stings I did not feel
the additional stings or pain anymore. Just a warm feeling. It was shake bees
as usual and get the job done.

We took the packages back to Hollander’s honey house in Toulouse and
prepared them for shipping. Then, we drove the bees to the customs service
at Portet-sur-Garonne to complete the customs inspection and paperwork.
We were wet, covered with mud, bee stingers, hadn’t shaved for a few days
and probably did not smell or look very good. Someone you really would not
like to meet at night in the dark. But for us, the main thing was that the
packages were in the truck and ready to go.

At the customs service, I handed them the paperwork and told them that
the truck (the English vehicle with its steering wheel on the right side), was
driving in a clockwise circle in the customs loading area below with its rear
doors open to keep the bees cool. When they were ready we would stop the
truck so that they could inspect the packages. The officer asked me if I was a
transit agent and I said no, but that several months earlier I had visited the
customs office to check out their conditions, filled out the papers and paid
them their fee. He shook his head and said “This is France... we don’t do things
that way” and refused to sign the papers. Then he sent me upstairs to the
third floor to talk with the director. The answer again was an emphatic no.
When I went back downstairs the agent who had refused to sign my papers
angrily waved me into his office, stamped my papers and told me in a very
strong voice “Here’s your papers, never come back!” At the time, I did not
understand why they had suddenly decided to complete the paperwork. But
you know people do change their minds, so being polite I did not ask him
why. You can’t imagine how good I felt when I got the paperwork completed
and was able to get out of that building. Some feelings just can’t be explained.

A few moments later, I found out why the paperwork was so quickly
completed. The English driver told me that while I was in the building trying
to get the papers signed, a group of angry French bees that were on the out-
side of the packages flew out of the truck and quickly stung up the customs
inspectors and people on the loading platform. The customs employees closed
all the doors to the customs loading platform, which completely blocked all
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customs activities for everyone else.
The English driver said that there
were two to three people looking
out every window of the three story
administrative building at the action
that was taking place in the courtyard
below. Perhaps they were attracted by
the screams and rapid movements of
the customs employees and custom-
ers running inside and closing the
big doors. But thanks to the bees, the
customs agents got the point and we
got our administrative papers. “Na-
ture” has a way of solving complex
problems. Sometimes the solution is
simpler than you think! We left the
customs buildings as fast as possible
and never came back.

White Goatskin
Beekeepers Gloves

BEEGT Ventilated
(XXSmall to XXLarge)

3 pair @ $11.75 per pair

BEENV Non-ventilated
(Smail to XXLarge)

3 pair @ $12.75 per pair

Freight paid to a single destination
in the continental USA. We gladly accept
Discover, Visa and Mastercard.

BrucK'O Bucko Gloves, Inc.
1-800-966-1408

¥ www.buckogloves.com
GLOVES
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.‘ o SURVEY IS LIVE April 1st - 30th]

DO BIP Loss & Management Survey:
Monitoring colony losses since 2008  "@*

Your participation is vital for informing beekeepers, ‘
researchers, policy makers, and the greater public on
colony management and loss trends. ‘

Management Topic for 2023:
S We have shoriened the survey to focus on a single .
management lopic each year, revisifing topics every

0 few years. This year, the focus is on;
Pest & Disease Management Practices . ‘

. Take the survey at beeinformed.org! ‘

beeinformed.org Be included. Be involved. Bee informed.

The U.S. distributor for

A
‘-

v ®
Betterbee

FRIENDLY, HELPFUL CUSTOMER SUPPORT
QUALITY STAINLESS BEEKEEPING EQUIPMENT

POLYSTYRENE INSULATED HIVES & NUCS

EASY-TO-USE SILICONE CANDLE MOLDS

BEEKEEPING SUITS, JACKETS & VEILS "y '_ © s0L-200L

HONEY
CREAMERS

catLus: 800-632-3379 | sworonuine: betterbee.com
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Produced in Orland. California
The Queen Bee Capilal of North America

S HARDEMAN APIARIES 2023
NEEN o 906 South Railroad Ext. Sp
9\c‘(\‘“9\®\\\.\, I P.O. Box 214, Mt. Vernon, GA 30445 ,.!5+ _ R I N
R A Phone 912.583.2710 « Fax 912.583.4920 1" PRICES
ITALIAN QUEENS & PACKAGES
QUEENS PKGS. 19 10-24 25-99 100-UP
1-9.........$23.75 #3 103.75 101.75 99.75 97.75
10-24......822.25 #4 119.25 116.75 115.25 113.25

25-UP......$22.00  NO NUCS THIS SEASON
RUSSIAN HYBRID QUEENS & PACKAGES

QUEENS PKGS. 19 10-24 25-99 100-UP
1-9.......... $26.25 #3 106.75 104.75 102.75 100.75
10-24.......$24.50 #4 122.25 120.25 118.25 116.25

25-UP.....$24.25  NO NUCS THIS SEASON
CLIP.......... $2.50 MARK......$2.50

WE WILL START TAKING ORDERS IN DECEMBER
Pick-ups are welcome. Yearly inspected by The Department of Agriculture. Package and Queen prices do not include postage. All
shipments must be paid in full before we ship. No payment may cause delays in your shipping. All postal claims are to be made by
customer. Hardeman Apiaries are not responsible. We accept all major credit cards.

We will not ship packages to zone five and up, no exceptions. Postal service will not insure packages past zone four. Zone five and up
package customers should try your local bee clubs to see if they may be picking up packages. Queens can be shipped to most United
States customers. These can’t be insured by the Post Office or UPS.
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Tradescantia —

A Pollinators’ Feast for Shade

Alyssum Flowers

Tradescantia ohiensis https://www.northeastpolli-
nator.com/products/tradescantia-ohiensis

Tradescantia virginiana https:/www.illinoiswild-
flowers.info/savanna/plants/va_spiderwort.htm

Tradescantia “Charlotte’s Web” PPAF CPBRAF
http://www.perennialresource.com/variety.
php?ID=TRACW

70 BEE CULTURE

It is relatively easy to find blooming plants for sunny
areas, but growing shade plants that provide food for
pollinators can be difficult. Tradescantia, known as Spi-
derwort, Dayflower or Trinity Flower is an easy answer to
offer color, interesting flowers and striking foliage contrast
as well as nutrition for bees, butterflies, select beetles and
syrphid flies and other pollinators.

Spiderworts are in the Commelinaceae (Dayflower)
Family and native to the United States but have been
naturalized worldwide. In fact, over seventy five species
are known and have been found growing from southern
Canada to South America! Some species tolerate moist
woods, some tropical humidity and some arid, sandy
conditions. Several are popular houseplants, such as
Moses-in-the-Boat and Wandering Jew. The genus is
named after John Tradescant (1608-1662) who served as
gardener to Charles I of England. The origin of the name
“Spiderwort” has two explanations. It may be derived from
the resin secreted from a cut stem, that once hardened,
becomes threadlike and thought to resemble a spider web;
or another suggestion is that when looking down at the
flower with the alternating leaves beneath it, resembles
a spider squatting.

The species found in Eastern United States are
Tradescantia ohiensis (called Bluejacket), T. subaspera
(zigzag spiderwort) and Virginia spiderwort (T. virginiana),
which are used to cultivate numerous varieties for gar-
dens. Native Americans used Virginia spiderwort to treat
illnesses such as stomach aches and cancer. The Native
Americans gave pieces of the fleshy root to early settlers
in the 1600’s to grow for medicinal purposes, however
some research shows that it is mildly toxic for humans
to eat. Interestingly, the fuzzy filamentous hairs in the
center of the flowers turn from blue to pink when exposed
to low levels of nuclear radiation, so perhaps we should
all grow some of these useful plants!

Tradescantia varieties developed for the United States
grow well in moist, shaded areas with loamy, rich soil but
can easily adapt to home gardens, naturalized areas, rain
gardens or along garden pathways. It is impressive in
mass plantings or in border gardens, although it mixes
well with bushy plants, especially in mid-Summer when
it can get leggy in hot Summer sun.

The flowers of spiderwort are as unusual as the one
inch wide, 12-18” long grass-like leaves folded lengthwise
that taper to a point. The leaves can be bright green or
olive green, variegated, gold or lavender and clasp the
flowering stems. The clump-like plants display three
petaled flowers forming a triangle, with cultivars avail-
able in deep or light blue, lavender or pure white — truly
spectacular! In partial shade, these gems will continue to
bloom from Summer to Fall. In deeper shade, they may
have fewer flowers. Keep in mind that each flower lasts
one day, then fades and eventually forms a three lobed
seed pod, which is as unique as the rest of the plant. Like
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most perennials, if the spent flowers are removed, the
plants will continue to bloom with gusto. If they receive
too much sun, the leaves may burn and die. Mow the
plants at the highest cutting height in mid-Summer to
encourage new growth and renewed flowering.

Although the species Tradescantia are commonly
grown, many cultivars offering multiple color combi-
nations, sizes and growth habits are available for your
designing pleasure. Tradescantia ‘Charlotte’s Web’ PPAF
(U.S. plant patent applied for or pending) is one of the
favorite cultivars and was planted at the A.I. Root Com-
pany in Medina, Ohio. The lime green leaves emerge in
early Spring and become more golden as the Summer
progresses. The true-blue flowers which appear in June,
are a stunning contrast against the golden leaves. This
cultivar grows 16-18” tall and spreads about two feet.
Hardy in most Northeastern regions, it grows in Hardi-
ness Zones three to nine. “Bilberry Ice” sports pure white
flowers with deep blue pollen filaments, while “Purple
Heart” has purple leaves and violet petals.

Enjoy these beauties in your yard and wait for the
pollinators to arrive! Although Tradescantia will self seed,
you can also cut sections of the root with a sharp shovel,
once the plants are mature enough that side shoots begin
to emerge from the stem. Make these splits in Spring or
Fall when the soil is moist, then plant as soon as possible
to prevent the roots from drying, and share with fellow
gardeners. Hassle free and deer resistant, spiderwort will
be an easy and unusual addition to any moist, shaded
area of the yard.

References:
https://plants.ces.ncsu.edu/plants/tradescantia-x-ander-
soniana/
https://thewoodlandstownshipblog-environment.
com/2019/03/28/spiderwort-is-stunning-color-for-shade/
http://eartheast.org/news/2016/6/14/spider-
worts-aka-tradescantia
https://wisconsinpollinators.com/Plants/P_details.aspx-
?plantid=142
https://www.chicagobotanic.org/downloads/planteval_
notes/no34_tradescantia.pdf

Tradescantia x andersonia hybrid. “Leonora
Widow’s Tears” https://www.brecks.com/product/
Widows-Tears-Leonora?p=7708427&gclid=EAlal-
QobChMIp4LyjsCR_QIVIRhMCh3K_gHoEAQYAy-
ABEgJgpfD_BwE
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T. pallida, “Purple Heart” https://hort.
extension.wisc.edu/articles/purple-heart-
tradescantia-pallida/

SUNSHINE HONEY BEES
LAYING QUEENS

=

SUNSHINE HONEY BEES
318-542-5192 POBOX 1192
318-528-9413 LECOMPTE LA 71346

OFFICE@SUNSHINEHONEYBEES.COM
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Scientist Spotlight
Hate E. Jhle

Kate lhle, USDA Baton Rouge

In the USDA lab in Baton Rouge,
our mission is to breed stronger,
more resilient honey bees. We typi-
cally do that by looking for traits in
worker bees that keep colony pest
populations low, help them resist
disease and keep them alive longer.
We often tend to test disease resis-
tance, pesticide tolerance and other
physical traits in individual workers.
But honey bees are social animals,

.:511:15‘:£:-
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and we know that what’s best for an
individual bee might not be best for
the colony.

Honey bees have their own in-
dividual immune systems and de-
fenses, but they also have defenses
against disease and parasites — this
is called “social immunity” (Evans
and Spivak, 2010). A stark example is
called “self-removal” in which worker
bees that are diseased or under too
much stress of any kind will leave
the colony early and permanently—in
some cases, leaving so young that
they’re not capable of strong flight.
In this act of apparent self-sacrifice,
they remove a potential source of
broader infection from the colony.
Social immunity behaviors have also
been the base of successful breeding
programs for Varroa resistance. Two
well-known examples are the hygienic
and VSH behaviors selected for in the
Minnesota Hygienic and VSH Pol-line
stocks. In both of these stocks, work-
er bees uncap and remove diseased
or parasitized brood, helping to keep
the colony healthy. But at the same
time, hygienic behavior can expose
them to whatever was afflicting the
pupae that they remove.

Social immunity is a key defense
against Varroa in the Eastern honey
bees (Apis cerana). This Asian bee is
the original host of Varroa mites, and
they can thrive with active, untreated
Varroa infestations by successfully
keeping the mite populations low
and relatively steady without human
intervention. They don’t experience
the seasonal peak in Varroa levels so
familiar to beekeepers in the United
States and Europe who use the West-
ern honey bee (Apis mellifera) in their
operations. One major reason for cer-
ana’s steady mite levels is that Varroa
almost exclusively reproduce in their
drone brood. As drone production is
limited in number and in the time of
production, there are fewer oppor-
tunities for Varroa to produce new
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offspring (Fries et al., 1994). That is
not to say that Varroa don'’t infest A.
cerana worker brood.

Varroa mites do infest worker
cerana brood, but as cerana are
highly hygienic, many of those in-
fested pupae are removed by adult
workers. However, this didn’t totally
explain the near zero mite reproduc-
tion in worker brood cells. Recently,
an international group of researchers
discovered that the worker brood in
Apis cerana is actively involved in
the colony’s ability to tolerate Varroa
infestations. The researchers intro-
duced mites into newly capped brood
cells or gave the pupae tiny wounds
to mimic a Varroa feeding site, and
raised them in an incubator to keep
them away from their hygienic older
sisters. They found that the pupae
that had a mite or wound significantly
slowed their development and even-
tually died, preventing the mites from
successfully reproducing (Page et al.,
2016; Lin et al., 2018). They called
this phenomenon “social apoptosis”
after the way that cells can initiate
a self-destruct process when they’re
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infected to prevent the spread of that
infection.

The social apoptosis trait is an-
other very stark example of a social
immunity trait. Worker pupae appear
to be very delicate or susceptible to
illness and injury. Counterintuitively,
these fragile pupae help contribute to
strong, healthy colonies by limiting
the reproductive opportunities for
mites and potentially the diseases
that they carry. We were curious if
this mite resistant trait was present
in Varroa resistant lines of the West-
ern honey bees.

Here at the USDA Honey Bee,
Breeding, Genetics and Physiology
lab in Baton Rouge, we've bred and
released two Varroa resistant stocks:
the Pol-line and Russian honey bees.
These stocks were bred from bees
with very different histories using
very different selection regimes. The
Pol-line were bred from commercial
stocks of Italian honey bees and were
bred for a very specific trait: sup-
pression of mite reproduction (SMR).
Colonies that score high in SMR not
only have low Varroa numbers, but

BEE CULTURE

the mites that do infest cells are less
likely to have offspring. The Russian
honey bees were brought from the far
east of Russia, near Vladivostok in Si-
beria. These bees are thought to have
the longest association with Varroa of
any Western honey bee, as their loca-
tion overlapped with that of cerana’s.
They were subsequently bred by the
USDA for low mite population growth
over the Summer months.

We tested for the social apoptosis
trait in these stocks by manipulat-
ing same aged, newly capped brood
from the two resistant stocks along
with commercially available Italian
honey bees as our non-mite resis-
tant control. In the lab, we removed
the cell caps and either introduced
a Varroa foundress, gave the pupa
a micro-wound or left the pupa
unmolested. We covered our manip-
ulated cells with the ends of clear
pill capsules. Dr. Lilia De Guzman
developed this simple, ingenious
technique that allows us to watch
as the brood develops and the Var-
roa reproduce (super fun project for
kids or science fairs!). We kept these
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frames in an incubator to keep them
away from adult workers who would
clean up the mess we made and end
the experiment. At the end of our
experiment we were excited to see
clear evidence for social apoptosis in
the Russian honey bees, where our
experimentally infested pupae died
at significantly higher rates than the
wounded or unmolested groups, but
also at higher rates than the exper-
imentally mite infested Italian bees.
We also found hints of the social
apoptosis trait in the Pol-line pupae,
but not to the same extent as in the
Russians. This research showed that
brood can contribute to Western hon-
ey bee colony health, but sometimes
in surprising ways.

When I first started in the lab
four years ago, I came in with the
idea of targeting brood resistance
mechanisms to breed for more re-
silient bees. What I was envisioning
was raising brood in the lab and
trying to find the ones that were the
strongest, the ones who could sur-
vive infestations and infections best

to breed the Iron Man of honey bee
pupae. What I found instead was that
by breeding for super strong brood,
I could be removing an important
Varroa resistance trait. I learned in
the process that sometimes the fra-
gility or susceptibility of an individual
pupae or worker might be the key to
breeding healthy colonies. That is
one of the most important challenges
and quirks of breeding honey bees:
as social animals, it’s the sum of the
traits of the colony members that de-
termines the resilience and strength
of the colony. And sometimes that
colony-level strength relies on the
apparent weakness of its individual
members.
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Writing a business plan
Finding the best sources for funding

Getting and installing the right equipment
Cooperating with other local businesses

Finding customers
Raising and selling queens, packages, and nucs

Hiring and managing your growing team
Promoting your business and measuring success

Determining what your facilities will be and how to acquire them 4§

Stocking inventory and managing warehouse space

Expanding pollination, including contracts to protect you
Making and selling peripheral products from wax, propolis, and honey
Organizing teaching, speaking, and planning events

With this expert advice you can become as knowledgeable, confident, and successful in running a business as you
are in beekeeping.

Ready To Take Your Beekeeping Skills To The Next Level?
In Business With Bees Provides The Answers You Need.

“The only way to save the honey bee is to save the beekeeper. All the rest comes in second,” says bestselling
author and beekeeping expert Kim Flottum. Here, Flottum shows you how to save bees, beekeepers, and your
business. He'll take serious beekeepers past the early stages and learning curves and offer practical, useful advice
for converting your passion into a part-time or full-time career with measurable results. This beekeeping business
how-to guide offers all of the in-depth answers to the questions you didn’t know you had.

From the author of Backyard Beekeeper, Better Beekeeping, The Honey Handbook, and with Marina Marchese The Honey
Connoisseur. Over 30 years in the Beekeeping World, observing hundreds of successful beekeeping businesses.

Available at www.beeculture.com

In Business

with Bees
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Picture 1: Inside of the nuc house described in the January 2023 issue
of Bee Culture. The insulated building is heated by two space heaters,
which maintain it at 55°F. In very cold weather (-6°F), indoor
temperatures are 30°F warmer. Each colony has its own entrance to the

outside. The building allows for easy feeding and access to the hives.

In January, I wrote about two
things I tried to help my bees over-
winter (“Ready for Winter - Maybe”
January Bee Culture, https:/ /www.
beeculture.com/ready-for-win-
ter/). It’s time to review one of them,
the European-style bee house used to
overwinter my nucs. The bee house,
which I am calling my nuc house, is
partially insulated, heated with two
space heaters, and was loaded with
~70 nucs ranging from two to six
frames each. The circumstances at
the time didn’t allow me to put much
effort into this little experiment,
so I threw what I had into the nuc
house without any documentation.
However, I have been able to observe
colonies as Winter progressed and
I've been able to determine that the
nuc house is worth it for me. It’s not
necessary, nor is it without problems,
but it does help me solve one of my
beekeeping dilemmas... how do I
sell a lot of nucs without hurting my
production hives?

THE NUC
HOUSE REVIEW

James Masucci

Before I describe my strategy,
there is an important albeit old, les-
son in all of this... garbage in, garbage
out. This should be no surprise to
anybody. No facility, no matter how
fancy, can make up for poor beekeep-
ing. I went into the Winter season
with about 70 nucs representing a
range of quality. At the time of writ-
ing this, in mid-February, 54 nucs
are still alive. Because it is a heated
building with red lights, I feel com-
fortable peeking inside to evaluate the
cluster size (yes, the bees still cluster
even though it is warm inside). What
I found was encouraging. Most of the
colonies that died were tiny. Some
were robbed out and some died
as baseball-sized
clusters that had
no right going into
Winter in the first
place. Those still
alive range from
softball sized clus-
ters to large, legiti-
mate nucs. I antic-
ipate some, but not
all, of these small-
er nucs may not
make it either. Even
though there may
be little value in get-
ting the small col-
onies through the
Winter, (they will be
too small for Spring
build up) I believe
these results high-
light how the heated
building makes it
easier for colonies to
overwinter by tem-
pering the cold.

It’s this temper-
ing that is the ad-
vantage of the nuc
house! What hap-
pens if bees start
brooding up too
soon in the year?
A cold snap hits
and the bees have
to choose between
covering the brood
or clustering. In the

first case, they die. In the latter, they
survive, but lose all their brood. A lot
of resources went into that brood,
resources needed to make the tran-
sition from overwintering to Spring
build-up. Some colonies will never
recover. Take away the danger of the
cold snap and the risks of brooding
up early become minimal. Because
the nuc house is heated, I can entice
these bees to brood up sooner (see
picture 2), thus providing more bees
in the Spring. More bees mean more
opportunities.

I make money selling nucs and
honey and generate my own queens
for Summer requeening. I sell over-
wintered nucs that are delivered in
mid-April and Spring nucs, derived
from splits, that are delivered in
mid-May. Everyone wants their bees
early, so there is more demand for the
overwintered nucs. The issue is that
overwintered nucs come from strong,
overwintered colonies where I remove
the queen and five frames and recover
the remaining bees with a purchased
queen. The Spring nucs come from
splits I do for swarm control. The
demand for nucs is large, so I am
constantly balancing how many nucs
to sell vs how many hives remain for
production. Throw in a high mortality
Winter or the desire to expand my op-
eration, and the honey harvest goes
down because I don’t have enough
production colonies. In addition, all
the bees I need for queen rearing
come from my production hives. With
the nuc house, I no longer need to
choose between honey and nucs.

I developed a strategy to elimi-
nate the conflict between selling nucs
and selling honey utilizing the nuc
house. I've outlined the new strategy
in Figure 1 where I manage two popu-
lations of bees. I eliminate the need to
steal bees from my production hives
to meet my nuc and queen demands.
On the left side of the figure is the
general scheme for my production
hive management. Pollen starts com-
ing in towards the end of February
and I can start feeding in March. I do
swarm management splits in April. I
use those splits to fulfill any colony
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need in my production fleet. In addi-
tion, I use the large population of bees
at the end of the honey flow to make
mid-Summer splits which I grow into
nucs for the nuc house. The number
of production hives remains constant
and focused on production until the
honey flow is over. Only then are they
used to build-up the nuc population.

On the right side of Figure 1 is
the management of my nuc popula-
tion. Because of the heated building,
I can start feeding (syrup and pro-
tein, notice feeders in Picture 1 and
pollen substitute bucket in Picture
2) a month sooner than the outdoor
bees, giving them extra time to build
up in the Spring. The larger nucs
can be sold in mid-April, whereas
the smaller, healthy nucs can build
up an extra month and be sold in
mid-May. The left-over bees from the
nucs (there are always more than five
frames of bees in the colonies), go
towards mating nucs. These mating
nucs are used to: 1. Provide bees for
cell builders, 2. Draw out comb, 3.
Mate queens. The number of nucs
available for sale becomes dependent
on the number of Summer splits I do.
Something in MY control.

The strategy I just described
is not dependent on a heated nuc
house. Strong nucs will survive
outside. I have done it. One could
easily substitute a nuc yard for the
nuc house in Figure 1. There is an
argument that having the colonies
separated is the better option due to
drifting, disease spread and robbing.
Plus, there is the cost of both build-
ing and heating the nuc house. But
there are several advantages to the

nuc house. The biggest is the early [}

Spring build up. An extra month is
a big advantage. Mid-Summer splits
don’t always grow as fast as I want
them so the nucs may not be as large
as I want them going into Winter.
Having all the nucs in a heated build-
ing, conveniently located next to my
honey house where I visit often and
have the capacity to make up syrup,
means that I can baby them through

the Winter resulting in fewer losses ¥

and more bees to start the Spring

build-up. In the end, I am glad I did it.

I will make some improvements to the
bee house (like more insulation) and
implement my new strategy. Hopeful-
ly, you will hear how I reached both
my honey production goals AND my
nuc sale goals.
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Production Hives Nuc House

Feb @Feed/grow

March Feed/grow @ l'—

Apr Split/etqualize M Nues — Nyes
May Proa/4—\8‘.plits —+  Nucs Sales
Jun Ho#ey — split (5) +

Jul 1 @ Mating nucs

Aug Reiueen l

Sep Feed Feed Feed

Oct l l l

Nov Nuc Nuc

Dec Winter

Figure 1: The nuc house allows me to separate my nuc business from my honey business.

On the left is the general timeline for production hive management. On the right is the general

timeline for nucs. The key advantages to this strategy are labeled 1-5.

1. The heated building reduces the risk of chilled brood, so | can induce brood rearing sooner.

2. The extra time gives smaller clusters (M) more time to build up, making them available for
mid-May nuc sales.

3. With a healthy supply of overwintered nucs, | can focus my production hives on production,
using splits to repopulate production yards.

4. Extra bees from making nucs go into mating nucs, which eliminates the need to use
production hives to source my queen rearing needs.

5. Mid-Summer splits are used to grow a healthy population of nucs to overwinter.

M = medium-size nucs. L = large-size nucs.

House

Picture 2: Outdoor feeding of pollen substitute to induce brood production can
occur earlier with the nuc house since the heated building reduces the risk of
chilled brood in late Winter / early Spring.
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motivated beekeepers to
join our Hawaii team! Ex-
perience preferred. Self-mo-
tivator and ability to work in
a team environment a plus. Positions are full
time, salary based on experience. Great Bene-
fits Package. Prior work history and references
required. Advancement opportunities avail-
able. Submit resume to info@ohbees.com or
Olivarez Honey Bees Inc/Big Island Queens,
P O Box 847 Orland Ca 95963, Fax: 530-
865-5570, Phone 530-865-0298

KONA QUEEN
HAWAII

Proud to be your first choice for
Kona Italian and Carniolan Queens

Due to high demand, the majority of our spring
production is booked. Limited quantities

may become available — call to inquire.

Thank you for your understanding.

808-328-9016

info@konagqueen.com
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Check out our FREE Beekeeping Resources:

VARROA BMPs FOR VARROA
MANAGEMENT GUIDE BEE HEALTH MANAGEMENT TOOL
HONEY BEE A practical guide and A guide for beekeepers An interactive decision tree
HEALTH step-by-step demonstration featuring Best Management  that provides beekeepers with
COALITION videos featuring safe, Practices on safety, pesticide Varroa management and

effective methods to detect, exposure, bee nutrition, hive treatment options based on
monitor, and control Varroa
mite infestations.

maintenance, treatment of
pests and disease, and more.

their specific circumstances
and hive conditions.
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The Everything Bee Vacuum
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=Remote speed control including whisper mode
=40,000+ bee capacity with near-zero deaths
=10 [bs total weight and back-pack carry
sEscape-proof design (built for Africanized bees)
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Save Time,
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Bring the fun back into doing removals

BEE CULTURE April 2023


mailto:sales%40AllMyBees.com?subject=
https://www.allmybees.com/
https://honeybeehealthcoalition.org/
mailto:cwsimpson%40embarqmail.com?subject=
http://www.simpsonsbeesupply.com/
mailto:info%40ohbees.com?subject=
mailto:info%40konaqueen.com?subject=
https://www.konaqueen.com/

Farming wastcis

i precowty it for e sl fsnally fane

BEE-AUTIFUL NUcCs!

‘-"'u.h{f
“““g‘-‘t'{l -:'::?:"‘""

1«'i-

‘_.‘_ I:-j;;-,..n_.g |-\_A.-F".'l' -
N

"f'-i

SUNSWEETAPIARY COM
ol -l
| i i'.# " '
‘GIVE THE GIFT OF HABITAT,

Your suppori ofjusi $100 will plani 1 acre c;f hlgh quullfy hubliai for honey bees, monarch butterflies
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ERIC WENGER CANDACE MOSS
EWenger@barkmanhoney.com E‘ CMoss@barkmanhoney.com | | lﬁ

620-877-0035 620-877-0161

barkmanhoney.com

X 1 and other wildlife: Donate today at beeandbutterflyfund.org/donate.

Compléte Selection qf Beekeeping Supplies BASSWOOD

Live Bees, Equipment and More! Split Section Boxes
- Bee Packages ( pickup only ) « Feed ltems & Supplements for Comb Honey
» 5 Frame Nucs ( pickup only ) « Treatments for All Seasons : —
- Mated / Marked Queen races: » Queen Rearing Supplies
Italian, Carniolan, Russian, Saskatraz - Honey Harvesting ltems
+ Local Meyer Bees Stock Available + Extractors - Manual & Motorized “Kelly” F
 Frames & Foundations Including Wax < Glass & Plastic Bottling Supplies Size & Stvle
» Wood & Insulated Hive Box Parts  Winterizing Equipment ,y,
« Large Selection of Tools « Honey, Candy & Gifts for competitions
Protective Suits & Gear + Books & Classes as well as general

comb production
——

--';_y,__

u l.'l.'t
2021 Holt Road @ Minooka IL 60447

meyerbees.com ® 815-521-9116 shipping to USA locations or visit

our showroom just 35 miles SW of Chicago
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IMPROVING HONEY BEE QUEEN QUALITY AND

DIVERSITY IN OHIO

Hongmei Li-Byarlay is working to improve the
quality and quantity of queen bee production in
Ohio. Photo courtesy of the Li-Byarlay Lab.

Ohio beekeepers are losing 50-60
percent of their managed bee colonies
each year, according to Hongmei
Li-Byarlay, Associate Professor of En-
tomology at Central State University.
Li-Byarlay studies the genetics and
behavior of honey bees and believes
mite-resistant bees could help im-
prove Ohio honey bees. Her research
lab focuses on honey bee genetics
and behavior, and recently she has
been exploring queen bee quality and
genetic diversity.

“Promoting mite-resistant bees
is one of the most effective ways to
mitigate bee decline,” said Li-Byarlay.
“We have a collection of bee stocks
from feral colonies that are mite resis-
tant with high mite biting behavior.
However, the limiting factor is too few
queens and nuclei available to fulfill
the demand of local beekeepers.”

With support from an NCR-SARE
Partnership Grant, Li-Byarlay’s Lab
worked with experienced queen pro-

ducers in Ohio to improve the queen

quality of honey bee stocks in Ohio.

“We want to improve the bee- * \

keepers’ understanding of the biology
of queen bees and help to transfer
and distribute favorable genetics to
more bee farmers,” said Li-Byarlay.
“The outcome is to improve the qual-
ity and quantity of queen production
in the region.”

The Art of Grafting

Commercial queen bees start
their lives through an activity that
queen rearers call “grafting.” Grafting
is when queen bee producers transfer
young larvae from breeder queens
into cell-building colonies. The tra-
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ditional grafting process takes ten days and requires specialized knowledge
and resources.

For this SARE project, Li-Byarlay successfully used a relatively new 48-
hour method of grafting. This abbreviated 48-hour method is promising be-
cause it’s faster and requires fewer resources than traditional queen-rearing.

“For many beekeepers, the bottleneck to diversifying their queen genetics
is finding an affordable price for queen purchasing,” said Li-Byarlay. “Our
approach is to lower the cost by providing 48-hour queen cells. At the same
time, beekeepers can have more diversity in their queen and honey bee col-
ony genetics in their backyard, which will promote more outbreeding and
less inbreeding.”

Feral vs. Commercial Bees

The team studied feral, Russian and commercial package bees when
looking at the egg-laying behavior/rate of queens from different bee stocks.
Queen cells from Russian stock, feral colonies and commercial queen stock
emerged, mated and were placed into new nuc colonies with the same amount
of worker bees.

Results showed that the feral bees had a higher egg-laying rate than the
commercial bees. The team hosted field days to demonstrate how to do queen
rearing and make 48-hour queen cells. 100 queen cells from their mite-re-
sistant stocks went home with workshop participants. They also held several
workshops on how to make and use swarm traps to catch feral bee colonies.

“Overall, we have had a broad impact on the change of knowledge in
queen rearing, genetics and breeding in Ohio, especially in Southwestern
Ohio regions,” said Li-Byarlay.

NCR-SARE starts accepting Partnership grant proposals in mid-August.
Learn more at https://northcentral.sare.org/Grants/.

Xaryn Cleare, an alumnus of the Li-Byarlay Lab, Want more information? See the

transfers young larvae from breeder queens into related SARE grant:

cell cups. He will place these in a nutrient-rich * Improving the Honeybee Queen

starter hive. The queen cells will then hatch into Qualities and Genetic Diversity b

future queen bees. This process is called . Yoy
Transferring Selected Queen Cells

“grafting”. Photo courtesy of the Li-Byarlay Lab.
™ Ao jr (ONC19-062) https://projects.

sare.org/sare_project/oncl9-
062/
Originally published at https://
northcentral.sare.org/news/im-
proving-honeybee-queen-quali-
ty-and-diversity-in-ohio/
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LOHMAN APIARIES

Thank you for your inquiry about our

OLD WORLD CARNIOLAN QUEENS

Types of Queens:

S Carniolan’s
$ Italians
$ Carniolan Hybrid

* Queen sales start last week of March, weather permitting.
* Queens are shipped UPS Next day Air.

» Payment: We currently take business or personal checks,
Visa, Mastercard, Apple pay, & Discover.

(530) 476-2322 A

Pack;_:j
available

For pick up orders 21b/3lb/4lb

7072 Perkins Rd. Arbuckle, CA 95912 *availability starting April


mailto:apiaries.lohman%40gmail.com?subject=

WHERE BEEKEEPERS GET

BEES

& BEEKEEPING SUPPLIES

Order Now
&  For Spring 2023

» Weaver Buckfast & Italian
Queens

» 3# Package Bees
* 4-Frame Nucs
» Established Colonies

. . -
» Beekeeping Supplies 4
» Beekeeping Classes

SHOP RWEAVER.COM OR CALL
(936) 825-2333

o
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—= Sailor
Plastics
sailorplastics.com

1-800-380-7429
%: ILJF our wekt
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HIVE TOOL

LIKE A
THIRD HAND!

s eharmeony fanms com

84

BEE MORE.

LICENSE LAND WITH RAYONIER TODAY!

With over 2.2 million acres of land across the United States, let
us help you find the perfect location for you and your apiaries.

States to choose from include, FL, GA, SC, AL, MS, LA, TX, OK, OR, and WA.

RAYONIERBEEKEEPING.COM

Visit our website to receive'morel Informationfonocatng,
. available land and howt a)

= &
ayonier

% ‘Walue From The Ground Lip®

.
e i il

FOR ALL YOUR PROCESSING NEEDS

MAXANT

HONEY PROCESSING EQUIPMENT

AMERICAN MADE IN OUR NEW FACTORY

978-772-BEES

www.Maxantindustries.com

3100 EXTRACTOR

L MADE
— USA
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AHPA

American Honey Producers Assockation

An Drgeedand of Bevlarepaer for favlane e

Working For: ~Anti-Dumping &
—Gains in Besearch Prevention of Clrecumvention
~Improving Markets -DOT Legislation
lor Honey ~Streamlined H-2A Processing
~Combatting ~Improved Pollinator
Adulteration Prestectuomn

~{sains in ELAF

QUEEN BEES

RUSSIAN & ITALIAN ® CARNIDLAMN

LOCAL PACKAGES & NUCS

CONTACT US TO ORDER:

(TOT7) 440-0440
ORDERSEHOMNEYRBEECGEMETICS.COM
WWW.HONEYBEEGENETICS.COM

April 2023

Lightest Coolest
Most Ventilated
Jackets. Double
Polyester mesh.
From $85 free

shipping

Many more
unique bee
products
Millerbees Mfg.
www.beetlejail.com

6 frames 40 liter
capacity. Only

3 Ibs. Weather
resistant
Coroplast lasts
for years.

Made in USA.
$50 free shipping

niolan
Bees & Queens

2522 Tierra Buena Road

Yuba City, CA
95993.9654

www.strachanbees.com

Phone: (530) 674-3881
Fax: (530) 674-5802

orders@strachanbees.com
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STRACHAN
APIARIES INC.

“Honeybees are the backbone of agriculture”

We select for hygienic behavior,
honey production, mite resistance,
and gentleness.
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As most of you hopefully know,
the potential of another parasitic
mite of honey bees, the Tropilaelaps
mite that is spreading globally, will
at some point enter North America.

There are concerns from the
American Honey Producers Associa-
tion (AHPA) and the American Bee-
keeping Federation (ABF) of this mite

and additional honey bee health de-
cline in the U.S. These concerns are
based on the importation of package
bees from countries outside of North
America into Canada to replace loss-
es. These countries, because of lo-
cation, have more of a potential of
Tropilaelaps accidental introduction
into them. U.S. imports of package

bees into Canada, currently restrict-
ed, does not have significant pest,
parasite or disease issues that are
different than Canada, according to
AHPA and ABF.

The statement below from the
Canadian Honey Council addresses
this situation.

Jerry Hayes

A Statement from

the CHC

Rod Scarlett

o
-
. > .
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Canadian H;:ney Council

It is indeed unfortunate that
the American Beekeeping Federa-
tion, the American Honey Produc-
ers Association and those Canadian
operators having an interest in im-
porting American packaged bees are
attempting to capitalize on the fear
of introducing Tropilaelaps mites.

The Canadian Honey Council
would much have preferred if the
ABF and the AHPA had first con-
tacted the CHC for information re-
garding status, demand and possi-
ble rationale for border opening. The
CHC would have appreciated noth-
ing more than to add to a substan-
tive history of working together in a
mutually beneficial manner. As it is,
the CHC feels it necessary to clari-
fy some issues concerning Canada’s
permitted importation of package
bees, particularly from Australia as
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well as the threat of the intro-
duction of Tropilaelaps mites.
With respect, the two issues
should have been dealt with
separately, but they have un-
fortunately been intertwined.

The CHC represents every
provincial beekeeping organi-
zation in Canada and as such,
speaks for all beekeepers. The
package issue in Canada is
divisive, but it is important to
note that the interest group
calling for the opening of the
U.S. border does not represent
all commercial operations nor
is it even clear they represent
a majority of commercial operations.
They do, however represent a sub-
stantial number of colonies in cer-
tain regions of the country and we
continue to listen to those from all
points of view.

The CHC and the ABF have had
a good working relationship. More
recently, we have expanded our rela-
tionship building to work closer with
the American Honey Producers As-
sociation. While honey sales, adul-
terated honey and trans-shipped
honey has been a primary concern,
stock issues, particularly related to
queen sales has also been import-
ant. Working with California queen
producers, the Canadian Honey
Council was able to ease some of
their reporting burdens and when
“Africanized bees” were found in the
quarantine zone, we were quickly

BEE CULTURE

able to work with the Canadian Food
Inspection Agency based on science
and agreed to developed strategies
to mitigate the issue. Consequently,
imports were resumed in a timely
manner.

Last year, Canadian beekeepers
from most areas in the country ex-
perienced devastating losses and the
demand for stock increased dramati-
cally. Calls to open the border to U.S.
packages intensified, firstly focusing
on receiving packages from the north-
ern California quarantine zone, then
expanding to Georgia and now the
mainland U.S. The Canadian Food
Inspection Agency put out an open
call for additional research to see if
there were any changes to the risks
that had been identified in a 2013
risk assessment of U.S. packages.
Four risks were identified in 2013:

* Amitraz resistant mites
* Small hive beetle

* AFB resistance

* Africanized bees

The CHC has indicated that if
the science supports the decision
to open the border, the border
should open. However, it is not up to
beekeepers or associations to deter-
mine if the science is sound, it is up
to the experts at CFIA that evaluate
the honey bee health status in Can-
ada and the potential bee exporting
country. For example, there have
been assertions by some Canadian
beekeepers that there is amitraz re-
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# of Total # of # of Total # of

Year : Year .

Packages Colonies Packages Colonies
2008 11,070 570,070 2016 44,997 767,683
2009 11,360 592,120 2017 27,387 790,668
2010 10,622 620,291 2018 31,638 790,023
2011 42,466 637,920 2019 41,339 791,051
2012 33,913 690,037 2020 13,746 764,616
2013 65,066 667,397 2021 8,661 834,262
2014 52,774 696,252 2022 56,737 764,828
2015 55,786 726,008 2023 TBD

Table 1

sistance in Canada. Certainly, some
“preliminary” work has been done
and it suggests that there may be
limited emerging resistance in some
operations, but no conclusive or sci-
entific evidence has been produced.
Moreover, the African bees, AFB
resistance and the small hive beetle
are issues that must be addressed
and mitigated to acceptable levels
of risks to the CFIA and Canadian
beekeepers.

It may very well be that CFIA
decides that a new risk assessment
should be conducted, but it will be
because of scientific reasons, not
political or economic reasons. As for
package bees imported to Canada,
Table 1 shows the historic numbers.

For many operations, they are
producing their own stock and as
COVID-19 restrictions proved, do-
mestic production and domestic
sustainability are goals we in Cana-
da need to work towards.

For some reason, the Canadi-
ans wishing to import U.S. packag-

April 2023

es decided to introduce the threat of
Tropilaelaps entering the USA from
Canada. Last year, about 38,000
packages came into Canada from
Australia. Where does Canada get
its package bees from in Australia?
Australian package bees come from
regions of the continent that are iso-
lated by unpassable physical barri-
ers to bees or the human trafficking
of bees (4000 km of desert and the
Tasman Sea - its 1,000 km by sea
from Sydney to Hobart). There is no
Tropilaelaps in Australia. In addi-
tion, New Zealand is just as close or
closer to where Tropilaelaps is found
and it is important to note that the
U.S. can import bees from New Zea-
land (https:/ /www.aphis.usda.
gov/aphis/ourfocus/planthealth/
import-information/permits/
plant-pests/bees/honeybees-oth-
er).

A North American concern is jus-
tified, but it is far more likely that the
mite will arrive by ocean liners than it
will by packaged bees. The U.S. has

BEE CULTURE

162 ocean freighters arriving every
day and many of those are from Chi-
na and Japan, two countries much
more likely to have unwanted “visi-
tors” aboard. That is why calls in the
USA for sentinel hives at port have
increased. Canada needs to step up
as well, but by eliminating the coun-
tries we currently import packages
and replacing them by U.S. packages
is not the answer unless the science
warrants it. We need not confuse the
opening of the border to packages
from the U.S. with closing the bor-
der for all other imports. This is not
a trade issue, it is always looked at
as an animal health risk issue. Even
those Canadian commercial opera-
tors who want to see the border open
should be wary of putting all our eggs
in one basket.

Rod Scarlett — Executive Director,
Canadian Honey Council
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“We love your uncapper!
It’s the best!”
Steve Hiatt

Bowman, ND

We sell liquid sucrose and
55% High Fructose Corn Syrup
as feed for your bees.

Dakota Gunness, Inc.
P.O. Box 106, Abercrombie, ND 58001
888.553.8393 or 701.553.8393
dakgunn@rrt.net e www.dakotagunness.com

Hivelech

SOLUMONS

cold room for overwintering
hot room for extraction

sensors and alerts for safety

lease or buy
The Ultimate Beekeeping Barn

info@hivetechsolutions.com
Ask the EXpertS! ' www.hivetechsolutions.com
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ece Culture
The Magazine of American Beekeeping
The Best BEEKEEPING Magazine in America!
e 12Biglssuesa Year
o Beekeeping How To, When To,
Where To
e Urban Beekeeping Explained
e Paper and Digital Editions
Check out All of our Available
Subscription Options
- Print  -Digital
-Print and Digital Combo
www.BeeCulture.com

International: www.Store.BeeCulture.com

Subscription Options:
One-year Print Only: $32 ($72)
One-year Digital Only: $22 ($22)
One-year Print and
Digital Bundle: $40 ($77)

| Bee Culture Bookstore
Work | Knew | Must
by: Tammy Horn Potter

)

Jane Cole’s “Reminiscence of Forty-One Years
of Factory Life” and selections from A.l. Root’s
‘An Eyewitness Account of Early American
Beekeeping.” A must have for every book
collector. This book makes a great Christmas
gift for your favorite beekeeper.

Order your copy today at www.Store.BeeCulture.com/Books
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BUYING AND ESTABLISHING |

BEE COLONY SPLITS

Lots of suggestions, but not many rules

No doubt, you’ve heard this before

When either presenting or lis-
tening to a discussion on increasing
bee colony numbers, there is always
an informational requirement to
list the four major ways to increase
colony numbers: (1) Buy a package
of bees, (2) Buy a colony split, (3)
Capture a swarm or (4) Purchase a
fully functional colony from another
beekeeper!.

Nearly always, the presenter
then elucidates the advantages and
disadvantages of each option. Pro-
curing a swarm requires good luck
and purchasing a colony requires
just about as much luck, but much
requires more monetary investment.
The two surest options for increasing
(or replacing) colony numbers are
buying a package or buying a split.

Package bees

Purchasing a package of bees is
the tried-and-true option for getting
new bees at a time when you are
most prepared for them. While I have
always enjoyed installing packages,
some common problems can present.
Maybe something goes wrong with
the queen. Maybe the bees drift to
other colonies. But I suspect the most

characteristic population decline that
is experienced with package bees.
Those are the main selling points for
colony splits. The split comes with
an introduced queen that should be
laying the entire time that the colony
is being established in your yard. So
why does anyone ever buy a package?
Because they are readily available.

There has never been an estab-
lished bee industry infrastructure
for routinely producing and distrib-
uting splits. Every season, you and
I must search for someone who has
decided to split their bee colonies and
equipment from their established col-
onies, provide a queen, and sell these
“baby” colonies. The cost in time, and
energy from both beekeeper and bees
is significant, so the selling cost of the
split is always more than the selling
price for a package.

routine negative characteristic of | -

package installation is the adult bee
population drop that begins to occur
within a few days after the package
is installed. This happens every time
and in every package.

In total, it takes a serious amount
of time for the queen to become es-
tablished, begin laying, brood to de-
velop and then twenty-one days later,
for new workers to emerge — maybe
four to five weeks. Therefore, four
to five weeks after the installation
date, the beekeeper has significantly
fewer bees in the hive than when
the package was originally installed.
Any worker bee that died during that
broodless period was not replaced.

Colony splits
Colony splits with established
queens on a brood nest eliminate the

'Removing bees from a building or a tree is an
unlisted specialized method of acquiring bees. For
most of us, such events do not routinely occur.
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Figure 1. A five frame split awaiting transfer to

standard equipment.

In general, I prefer
splits over packages,
but the split-purchasing
and installing procedure
can be more complicat-
ed and costly than the
simplicity of package
usage.

In all my years of
buying packages and
splits, I have found that
for me, personally, the
confusion is in the de-
tails. What details? Well,
there’s quite a few. In no
order of priority, I would
like to review some of
these characteristics
below.
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James E. Tew with two splits (Circa 1995)

Listen along here!

Detail #1 - Split vs Nuc

Splits and nucs are essentially
the same bee hive component, but
not exactly. In my opinion, a split
is a type of nuc that is intended to
grow into a fully functional colony.
That can’t be said of all nucs (aka
nucleus hives or nucleus colonies).
For instance, some nucs are only
intended to be a component of queen
production. They will never grow to
full-sized colonies. Other nucs have
specialty functions such as populat-
ing an observation hive or possibly
being used as a component of a colo-
ny cut-out procedure (removing a bee
colony from a building). Various sizes
and components of nucs frequently
have significant use in the scientific
community and research organiza-
tions. A nucleus hive is frequently
just for the moment.

In a way, a nucleus hive could
be said to be comparable to a
cutting taken from a plant. How
big was the cutting? How was
the cutting rooted? When, during
the season, was the plant cutting
taken? A nucleus hive is just a
bee colony “cutting.” Details and
specifics abound.

Detail #2 — Where to find a split
colony purveyor?

A few paragraphs ago, I wrote
that a nucleus hive is frequently
just for the moment. In a way, I
want to write that finding someone
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to sell you colony splits is also for the
moment (or season). I ask around. I
have contacts from previous seasons.
Iread advertisements in journals and
newsletters. I see online messages. In
general, I try to make good luck hap-
pen when searching for a producer. In
a few instances, the producer was ac-
tually just doing me a favor and was
not in the split-producing business.
In fact, only in a couple of instances
have I purchased splits from the same
person more than two consecutive
seasons. Why? Let’s go with that
discussion in Detail #3 below.

Detail #3 — Why produce splits
for sale?

There is no single standard rea-
son that jumps out to me that justi-
fies someone splitting their colonies.
Monetary income is the clear and
present reason, but that is always
hard-earned money. Other than mon-
ey, it could be local reasons. Maybe
the beekeeper who is interested in
selling splits is in an area that pro-
vides good early Spring buildup and
is followed up with a good main nec-
tar flow. They have bees, but those
bees do not make a lot of honey. So,
they sell bees and not honey.

A producer may be trying to pre-
vent upcoming swarming behavior.
To limit that behavior, the beekeeper
simply removes some of the bees and
brood from the brood nest. Maybe
the beekeeper has more colonies
than can be maintained. Maybe
the beekeeper is interested in doing
something different that will provide
a needed flush of extra income.

Bottom line? I don’t know exact-
ly why someone decides to produce
splits for sale. Other than large
production companies that have

Figure 2. Paper nucs boxes filled with a colony

split ready for the ride home.
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management sophistication beyond
that of a typical beekeeper, most split
producers have limited production
capacity and are local. In my bee life,
providers vary from season to season.

Detail #4 — What am I paying for?

You are paying for whatever you
have negotiated. Unlike three-pound
packages, there is no “standard” split.
Three, four or five frame splits are
common. The producer should tell
you how much honey, pollen, brood
and bees will be in the split. Yes, you
will probably be buying the beekeep-
er’s older combs. In some instances,
you will want to phase them out as
soon as possible.

Nowadays, producers rarely re-
quire the frames and equipment to
be returned to them. The equipment
is included in the selling price. It
becomes yours. Being an old guy, I
can tell you that in decades past, I
was required to provide new frames
and foundation and to return the nuc
box, but mites and viral diseases have
put a damper on that requirement.
Though it surely increased the sell-
ing price, not requiring equipment
replacement made the split transition
simpler.

Throughout this entire encoun-
ter, if the provider is marketing to
others and not only doing you a favor,
be sure they are inspected by the
state apiarist and are approved for
selling “baby” colonies. In fact, you
want to know that answer even if the
provider is a friend who is trying to
help you out. Without a doubt, you
are going to be buying varroa mites
in the deal but you do not want to
be buying American foulbrood, too.
Always be alert.

Detail #5 — Speaking of nuc boxes

In what kind of box do you trans-
fer the split to your home yard? For
sure, ask that question during the
transaction period. [ have had experi-
ence with two broad types of transfer
boxes —wood and temporary (paper or
corrugated plastic). I felt best about
the wood boxes but acquiring a per-
manent five-frame wooden nuc box
obviously increased the selling price.
Years later, I still have several wooden
boxes in my bee operation that I ac-
quired from various nuc-split deals.

Wax-coated paper nucs are pop-
ular as temporary bee hive boxes,
especially for splits. In my mind, I
live in a perfect bee world, so in that
perfect world, I plan to bring these
small colonies to my home yard and
immediately transfer them to stan-
dard equipment. There, they will live
happily ever after. However, the fol-
lowing saga describes what happens
in the real bee world.

I bought about twenty five-
frame splits from a respected pro-
vider about one hundred miles from
me. I made the trip and loaded the
splits onto a small, open trailer. Us-
ing common duct tape, I attached
the lid to each paper box and then
ratchet-strapped rows of boxes to
the trailer. Of course, it was going
to rain on me and my new bees on
the trip home. It did.

Upon arriving at home, I found
that on two boxes, the dampened
lids had bent back — due to the
wind velocity — and had exposed
the internal colony to highway wind
speed. I essentially scattered some
bees up and down the interstate.
Worse, one lid was completely gone.
I still had some bees in the open

Figure 3. Nuc boxes improvised by cutting a deep hive body in half.
J. Kerns photo.
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Figure 4. Some of the paper nuc boxes the next day. | left lids askew to ald
lost bees in finding a home.

boxes, but the populations had
been reduced. But the story does
not end here.

After I arrived at home, the
weather prediction only grew
worse. | hurriedly got the boxes set
up in my yard and placed a brick
on each corrugated paper colony.
After getting back to my easy chair
at home, it became official. Within
a few hours, a storm was to pass
through my home town with high
winds and heavy rain. Back to the
yard I raced, with a different en-
closed box trailer that was not truly
road worthy. I hurriedly placed
the colonies within the enclosed
trailer scattering bees everywhere.
As I was working, I took a second
to wonder if the high winds would
now destroy both the bees and the
trailer.

The storm passed. The trail-
er, and the protected the pa-
per-housed hives, survived without
incident. The next day, I got the bee
splits set out again and transferred
to them to standard equipment.
Yep, there was flight confusion and
drifting, but ultimately everything
settled out.

My point for this long story?
When I casually agreed to wax-pa-
pered nuc boxes, I did not envision
arainy drive home and subsequent
high wind and rain storms before I
could get the splits into permanent
boxes. As usual, I envisioned a per-
fect bee world. I suggest that you
have a doomsday plan for what to
do if things do not go as planned.

Detail #6 — All things queen-related

No doubt, the reason more bee-
keepers do not produce splits is
queen availability needed to head the

April 2023

splits. Yes, some rarified few beekeep-
ers are set up to produce a few queens
of their own, but many of these pro-
ducers must buy queens at a time
when they are most in demand. The
type and caliber of the queen will vary
from producer to producer.

Honestly, this is difficult to put
into practical wording, but I must try.
Your goal with this split is to get the
colony established. In the real world,
your primary requirement is that the
queen’s ability is great enough to es-
tablish a successful brood nest and
stabilize the colony with her phero-
mone output. I would suggest that if
she is able to do that, the producer
has met their obligation to you.

In the perfect bee world, you
would get a high-dollar, fancy-bred
queen that would lead the young
colony to population greatness in a
short time. In the real world, you just
hope to get a queen that can lead the
young colony to accumulate enough
colony resources to survive the next
Winter that is still months away. In
my case, | am only trying to get the
small colony stabilized. Once the split
colony is on firm survival ground, I
may then decide to upgrade the col-
ony’s queen leadership.

What’s to prevent the provider
from selling me an old queen? Hon-
estly, not much. The good news is
that the provider will probably not
have a large inventory of old queens.
But while I don’t really want a queen
that’s already approaching her su-
persedure time, if she is productive
enough to stabilize the colony and im-
portantly, if the colony’s worker bees
have shown that they are okay with
her, then so be it. I just wrote before
that I may very well be considering
replacing the queen anyway. Even a
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new, young queen may be superseded
by finicky nurse bees. Nothing is as-
sured. At the risk of repeating myself,
I feel that the primary goal is to get a
stable, established colony that I can
work and manage as it develops into
a full-featured colony.

Detail #7 — The season

If the split provider let the baby
colony produce its own queen, then I
and my new bees have already missed
the early Spring nectar and pollen
flow. That part of the season had to
be used to grow the queen. I need to
be prepared to feed this young colony
as it tries to accumulate enough re-
source wealth to Winter its first major
dearth. To assist this small colony, in
addition to supplemental feeding, I
will need to perform all the beekeeper
assigned tasks like varroa control and
small hive beetle suppression.

The queen’s output and the sea-
son are interrelated. Sometimes the
queen just does not work out. If you
have enough of the season remain-
ing (you must decide that answer),
then replace her. If the season has
progressed to the typical Summer
dearth — or even into Autumn - you
and your new colony may be better
off to pass the Winter with a subpar
queen leading the colony. Hey, no
one said beekeeping was always easy.

Detail #8 — Failure

What recourse do you have if the
splitting project fails? Honestly, not
much. I am not defending produc-
ers, but many things and seasonal
events are beyond their control but
it’s not just about failed splits. What
recourse do you have if a package
project fails? Not much. Are all hived
swarms successful? No. As you know,
there are no guarantees in any aspect
of beekeeping.

If you truly feel that what was in
your nuc box when you got home was
not what you negotiated, certainly
you can complain, but I doubt much
will come of it. I am sure you will not
return to that provider next season
and I also expect that you will qui-
etly let others know of your negative
experience. I feel a need to say that
I have never been given a split that
seemed to be significantly less than
what I bargained for. No doubt, some
of you have other stories.
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Have you heard Bee i
Culture magazine?
By clicking on the computer code

(QR Code) at the beginning of this |_"'_: r:.;(_-.: CE_J_ r{:l_‘r [—'—E-

article, you can go to Bee Culture’s

audio-article web page. In the audio The Magazine of American Beeskeaping
version of my article, in addition to
my monthly article, I have posted ex- S

tra comments and details that I don’t
have space to address in written form.

£

Have you heard Honey
Bee Obscura?
Some weeks ago, Kim Flottum '

and I posted a podcast at Honey-
BeeObscura.com where we dis-
cussed conversational aspects of

buying and managing splits. It’s free.
Have a listen.

As always, thanks for reading
(and listening). %
Dr. James E. Tew

Emeritus Faculty, Entomology A u d iﬂ' n 0 w a 'U a i I a b I E

The Ohio State University

tewbee2@gmail.com for selected

-"l". H“.\ Co-Host, Honey Bee

Obscura’ Podcast BEE CU I"turE a rti EEES l!

www.honeybeeobscura.

“MH -_,_-"" com
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=== How Does Your
= Rofrs tremeter

ONLINE  YEAR-ROUND

Beckeeying

COURSES

5

JFREE Guide'
to.Honey

When Every Drop Counts,™ count on the MISCO .
Palm Abbe™ to provide 2-3 times the precision of
Y saster W competing instruments. The Palm Abbe has seven
A BEEKEEPINGE F times more elements in its detector array, allowing
B coemncamr : it to read with a precision of better than +/- 0.1%.

) Download our FREE Honey Guide to learn why
i, E— . .
et not to measure honey with a Brix refractometer.

WWW.misco.com

Cleveland, OHIO RRiE EE 1:‘ .

Toll Free 800-358-1100

92 BEE CULTURE April 2023


https://www.honeybeeobscura.com/
https://www.honeybeeobscura.com/
mailto:tewbee2%40gmail.com?subject=
https://www.honeybeeobscura.com/
https://www.honeybeeobscura.com/
https://www.umt.edu/bee/
https://www.misco.com/

.A"ﬂ

Directions

Step 1

Stir the Greek yogurt, cocoa powder
and honey in a bowl.

Step 2
Add the fresh berries of choice.

Ingredients
o % cup nonfat, plain Greek yogurt
o 1 tablespoon cocoa powder
o 1 teaspoon honey
O 7a cup fresh raspberries or strawberries
o 2 tablespoons dark chocolate chips,
O 2 tablespoons spray whipped
topping (optic

Step 3

Place the chocolate chips in a bowl and heat in the
microwave for 30 seconds at a time until melted
and smooth; stirring in between.

Step 4
Drizzle the chocolate over the raspberries.

Optional Step 5
p with whipped cream if desired.
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JALENDAR CLASSIFIEDS

¢ILLINOIS# FOR SALE

Save the Date! The Mississippi Valley Beekeepers . o q
Association will be hosting the ISBA Summer Conference » For sale: 5 frame nucs with Ohio queens $165. Take 5 or more, $150 each.
in Quincy, IL on July 14th and 15th, 2023. It will be held at Wholesale inquiries welcome. Wooster, OH. (330)-641-4307.
the Oakley Lindsay Center (300 Civic Center Plaza #237, . q
Quiney, 1L 62301), »  For sale: New, heavy duty 4-way pallets. All treated wood with HDO

Speakers include Kamon Reynolds, Randy McCaffrey, decking. Call Lester 715-644-5588, Boyd, WI 54726
Natalie S s, Jeff Horchoff, Cory Stevens, El . .
Gallagher and more, T D *  Five frame nucs $160.00 each. Overwintered $185.00. FREE SHIPPING

There is something for everyone including vendors, on prepaid orders of 5+ nucs. 717-548-0330 Double Echo Apiaries, 244
breakout sessions and bluegrass music. 2

Keep an eye out for more details at Soapstone Hill Rd., Peach Bottom, PA 17563

https://mvbees.com/

TRAVEL

The Texas Beekee;;f’::;:iaﬁon will be hosting +  Slovenian Beekeeping LLC offers Beekeeping Tours to Slovenia, the
their Summer Clinic on June 17th, 2023 in Conroe, TX. Beekeepers of Europe! May 10-25 Beekeeping Tour & Oct 6-20 Discover
v clinic will include speakers, classes, demos and Slovenia. We have been offering these amazing tours since 2014. Contact

For more information, go to www.texasbeekeepers.org Suzanne at beeslovenia@gmail.com

$WASHINGTON ¢ 1 .
The Washinen T ASHINGTON® o aweciaion CONTACE Jen Manis to place an ad: Jen@BeeCulture.com

(WASBA)’s upcoming beekeeping conference is October
7-8, 2023 in Olympia, WA!

The event will include a Saturday evening banquet
with the famous “Dessert Auction”, a live auction, raffles
and much more!

The conference will conclude with the WASBA Annual
Board Meeting on Sunday, October 8.

Profits from the conference benefits Washington Honey
Bee Research.

You can learn more at https://wasba.org/.

Pee Culture
The Magazine of American Beekeeping

Bookstore

A Closer Look

By Clarence Collison

- 1 -
X219 www.Store.BeeCulture.com/Books
If you are having a Follow us on Social Media:
beekeeping event, we are Facebook:
happy to send back issues facebook.com/BeeCultureMagazine
. Instagram:
to give to your attendees T a—

and students. Please email
Emma at
Emma@BeeCulture.com G&r HtCh Sign up for our
with the number of ‘Buzz daily email blast:
magazines needed, a

complete mailing address https://www.beeculture.com/
and a contact person catch-buzz/subscribe-newsletter/
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Image Contest - Splitting & Nucs

We’ve started an image
gallery! This month, we want
to see any and all pictures you
have of Splitting Hives and
Making Nucs. Please make
sure that your image is nice
and big! We may pick your
image for the gallery, or you
have the chance to get on the
cover! So get creative.

If your image is chosen:
For the Gallery:

How To Submit:

Email your images to Emma@BeeCulture.com

Use the subject “Image Gallery”

Please include in your email:

- The image as an attachment (we will not
consider it if it is embedded)

- Your First and Last name

- Your mailing address

- Your renewal code (if you know it)

You will get three months added to your current subscription.

For the Cover:

You will get twelve months added to your current subscription.
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p the road at the nudie hot springs, the mercury hovers
u in the ‘teens. Shafts of early morning sunlight pierce a
blanket of steam that rises from the water and frosts

the trees an ethereal Winter-wonderland white.

As I crab-walk across the stone barrier between two outdoor
pools, I lose my balance and turn turtle. I find this disconcerting.
If you can picture an ancient beekeeper with not a stitch on, on
his back, legs up in the air, kicking his feet to right himself, you've
captured the moment.

These hot springs are not a mecca for the young and beauti-
ful, although there are some of those. Mostly it’s a bunch of hip-
pies-turned-dinosaurs who frequent this place. TM and I strike up
a conversation with two silver-haired women from my generation.
In my mind’s eye, I see them a half-century earlier, still fresh-faced
and innocent, frolicking in some alpine meadow. They have flowers
in their hair.

That was all in the morning. When I got home I learned that
Pepper the blue heeler had treed our bobcat earlier in the day. The
gal Marilyn took a video of him climbing down three hours later. I
say “our” bobcat because he clearly thinks he’s part of the family.
When he’s not racing up and down in front of the chicken fence
panicking those poor darlings into flying the coop, Pepper’s likely
got him treed. The bobcat seems to enjoy these little rituals.

Once he’s treed, he falls asleep up there. When I trained binoc-
ulars on him from the ground, he couldn’t keep his eyes open. And
all this in broad daylight. Wild cats are supposed to be nocturnal,
or at least crepuscular.

And bobcats are supposed to be much smaller than our feline
friend - like about twice the size of a housecat.

Pepper weighs 50 pounds. I guess you could call him a medi-
um-sized dog. My first encounter with the bobcat occurred when
Pepper and I were headed up to the barn at twilight. Of course,
Pepper ran ahead. I saw him 30 yards in front of me, nose to nose
with another blue heeler. The other blue heeler looked bigger than
Pepper.

Of course what I thought was another dog was the bobcat,
and that time Pepper didn’t run him up a tree. The bobcat wasn’t
about to play dog-and-cat games when he had a dead chicken on
the ground in front of him. I called Pepper off, and we escaped yet
another round of vet bills. Whew!

So this is a very large bobcat. He’s also very cute. To give him
credit, he doesn’t kill for sport like a housecat. He only harvests
our chickens when he’s hungry. Let’s say about one a day, until I
put a stop to it. I locked the birds up tight.

Marilyn thought this was cruel, so I installed a “Critter Gitter”
on the perimeter of their run. This is a sensor that shrieks when it
detects motion. This way we can let the birds into their run during
the day.

Well, why am I going to all this trouble? When I explained to
Marilyn that I could quickly and efficiently deal with our uninvited
guest, she didn’t take it well. “Don’t you dare!” she warned.

It’s February 10 as I write, and I recently popped the lids on
my 70 overwintering honey bee colonies. It was a sunny 40-plus
degree day, and the bees were mostly in the top supers. A few had
taken flight. If I couldn’t see capped honey in that top super I laid
down a sheet of newspaper and dumped some dry white sugar on
it. I fed 10 colonies that way. Some folks insist you should never
open a hive in cold weather, but not me. I just break that propolis
seal under the inner cover and pry it off. I work pretty fast. Opening

beehives in Wintertime is not ideal, but
starvation is the end of the line. So take
your pick.

I figure if a two-deep hive is dead
heavy with honey in November, it ought
to be fine until April, anyway. But honey
bee colonies are like people — some have
bigger appetites than others, and a few
really power through their honey stores.
This is an unpredictable occurrence that
I don’t pretend to understand. It’s also
part of the larger truth that bees will fool
you every time.

It’s been a couple of weeks since
we’ve seen the bobcat. Marilyn thinks
our chickens are being denied a full and
meaningful life if they don’t get out of
their pen to peck and scratch. So yes-
terday she turned them loose into the
wide world again. She thinks our kitty
may be gone for good.

I'm not so sure. Predators are crea-
tures of habit and come back for easy
pickings.

But I know how to pick my battles.
I'm going to let this one pass. Life is
nothing if not a series of lessons. We'll
see how this one turns out.

Gentle reader, did you find this piece
amusing, heartwarming, perhaps even in-
structive? If you clamor for more of Ed Colby’s
writing, contact him at Coloradobeesl@
gmail.com. Ask him to promptly mail you
a signed copy of A Beekeeper’s Life, Tales
from the Bottom Board, a collection of his
Bee Culture columns. Price: $25. Satisfaction
guaranteed or your money back!

Ed Colby
Our Bobcat

BOTTOM BOARD
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Blue Shy

bee supply®

DEEP 1-FRAME FEEDER
WITH CAP & LADDER

$13.95

New cap and ladder system
prevents drowning and
comb build-up in the feeder.

Special Offe,

BEES s

7-PACK AND RECEIVE
A “BEES” SIGN
g

PRO-NUC
7-Pack for $118.95
Excellent transport box!
Great for selling nucs!
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2 0z Panel Bears
$70.21/160 Ct. Case

PRINTED
METAL CAPS

Available in 2 designs
&2 sizes! 58mm to fit
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ALL PRICES IN THIS AD ARE SUBJECT TO CHANGE

__ Plastic

PARADISE
POLYSTYRENE
3/6 FRAME NUC KIT

$49.99

Includes screened bottom
board with 2 entrances on
opposing corers, 2 entrances
reducers, deep nuc body
(unassembled), and cover.
(frames & foundation not incl)

When operating as a 6 frame
colony, one entrance can be
closed completely. When used
with the optional corrugated
divider board, each 3 frame
nuc can have its' own
entrance on opposing corners.

$7.10
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DECO EMBOSSED JUGS
518- $10395 /72Ct Case

3LB-$127.95/126 Ct. Case No Caps
1LB - §140.44 / 300 Ct. Case No Caps

ve

$22.95/ 36 Ct. Case
Lids now available in Gold,
Black or White

our 12 oz. skep jar or WITH Caps CLASSIC PLASTIC JARS 0 GLASS 12 OZ. HEX

12 0z. hex embossed 6 0z Panel Bears 0 320z - $79.95/110 Ct. Case EMBOSSED CYLINDER

cylinder 43mm to fit $211.20/660 Ct. Case ™ No Caps §11.95/12Ct. Case

our 3 oz. skep jar. No Caps 16 0z - $96.95 / 225 Ct. Case Gold Metal Lids Included
12 0z Panel Bears No Caps

. $127.95/3650 Case @) 1201 & 3 0ZGLASS
, No Caps () SQUARE PLASTIC SKEP JARS
. 16 0z Panel Bears 16 0z - $225.95/ 343 Ct. Case 12 0z Skep Jars $16.95/12 Ct.

$91.95/ 200 Ct. Case With Lids 30z Skep Jars $14.95/ 24 Ct.
No Caps Gold Metal Lids Included
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2 |
(or a little of /

6 FRAME CORRUGATED
DIVIDING BOARD

e f e e h

@ GLASS 307 MINI MASON (@ MUTH JARS

4.0z-$31.95/36 Ct. Case
8.0z-$14.95/12 Ct. Case
16 0z - $22.95/12ct. Case
Includes Corks
@ CLASSIC GLASS JARS

80z - $19.10/ 24 Ct. Case
16.0z-$10.60/12 Ct. Case
320z-$15.75/12 Ct. Case

ALL PRICES IN THIS AD.ARE
SUBJECT TO CHANGE

FOR BEES. FOR HONEY. FOR EVERYONE. | (677) 529-9BEE | WWW.BLUESKYBEESUPPLY.COM
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BEST SELLING HIVE KITS!

Quality Construction | Made in the USA
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