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VARROA
TREATMENT

THAT GOES
DEEPER.

Formic Pro™ penetrates under the
brood cap to target varroa mites
where they reproduce, protecting
developing honey bees for healthier,
more productive colonies.

Organic * No Resistance +* Residue

L (AME MELL FERA.

Ask for NOD Apiary Products at beekeeping supply stores across North America.

@ Hmfﬂu; B Hmﬂﬁ% &/
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- e A — SRR 0
ﬂ..,‘\:’_f 1-B66-483-2929 | www.nodglobal.com
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PROBABLY THE WORLD’S

94, .

AVERAGE EFFICACY
OVER 9 CLINICAL
TESTS

VARRC

TFST RESULTS A" new*

I s H 3 *
Apistan, lab study: 95.72% Varroa mortality Aplstan — It's better
(Insects, 2018) than ever before!
Apistan, field study: 84% efficacy * Actually, only the packaging
(Apiguard: 86%; Apivar: 79%; HopGuard: 64%), has changed but if you haven’t

@ Mississippi State University used Apistan for some time you may
(Insects 2018) be surprised at how effective it is.
Apistan: 94.90% efficacy

(2019, Veterinary Bee Inspector, Spain) KUM]]O

Apistan: 96.92% Efficacy % Apistan, now sold in

(2018, Veterinary Bee Inspector, Spain) / North America by

Apistan + 50 g Apiguard: 97.97% Efficacy ) 4 i Vita Bee Health, is ideal

(2018, Veterinary Bee Inspector, Spain) 7 ? for use in your Integrated

Apistan: 97% Efficacy (2014, FNOSAD, France) : & A Pest Management

Apistan: 93% Efficacy (2015, FNOSAD, France) system, in rotation with
a completely different

Apistan: 91% Efficacy (2016, FNOSAD, France)
Apistan: 95.22% (2017, FNOSAD, France)

product, such as Apiguard.

Vita Bee Health is a trading name of Vita (Europe) Ltd.

'/ARROA CONTROL PRODUCT BY ACCIDENT!
orthAmerica Yff VitaBeeHealth info@vita-europe.com

|
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Keep your Bees Healthy

& Producing Honey X :"{h 4
Eliminate Varroa Mites :,.‘,'T' :
. T

Mo1467

APIGUARD?

I - \ e :
BRORMIE 1' ; i—-"ﬂ_!:.‘ A Vite-Europe Lid, product \
S 1 W S SR e— : =) by Dadant & Sons, Ine, &
1 | ST -
~t g NATURAL THYMOL MO1ARD
A [ B VARROA CONTROLA
i P : e SLOW RELEASE GEL\ PRODUCT
e ' IR
MO1465 MO1464 = Matural and Non-toxic

: : oy . = Kills up to 9% of mites in one application
Formic Pro™ is the next generation in formic ackd treatments

for mites. Made of all natural materials, this product can be
used during the honey flow,. Unlike Mite Away Quick Strips,
Formic Pro™ has a longer shelf life of 24 months after manu-

Fodl pack contains 10 individual 50g treat-
rrents ready for application. Also availlable
iy baulk b,

facturing date and no temperature requiremants for storage. M01481

BloXal Oxalic Acid —

Cxcalic agid is a newly registered chermical control for Viarroa o
kiites. Can be used in both drench and vaporization methods. "
Best used during broodless periods late fall through early spring,

in packages, and nuclecus colonles. Can't be wed on colonles

during a honey flow with supers in place. Asailable in 3 sizes.

MO1758 Owalic Acid = 35 grams
MO1763 Oualic Acld - 175 grams
MO1764 Cwalic Acid - 350 grams

.
= 0 mowse3
MitefAway
Quick:Strips
_ e
= — [

MO1460

Mite Away Quick Strips are a Formic Acid polysaccha-
riche gel strip which, when placed in the broad chamber
aof a honey bee hive, is an organic miticide that kills the
Varroa mite where it reproduces under the brood cap.

-~

Apivar
Authorized distributor ;' et
for Apivar® LF g

=¥ Kills up to 9% of mites
in one application

= Continuoushy-released in the
colomy over a sbeweek period, - I
ensuring healthy and productive hives

< Proven safe and effective for more than 15 years

=¥ Leaves no significant resbdues in hive products

An effective Varroa mite control strip
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ACORN

BEEKEEPING EQUIPMENT

DESIGNED TO LAST
PLASTIC FRAMES & FOUNDATIONS

Tested for durability and longevity. Trusted for the same reasons.
Choose Acorn Beekeeping Equipment® frames.

www.acornbee.com
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Audio

Bee Culture Staff

Bee Culture Magazine is devot-
ed to bringing each of you the best,
most accurate, interesting informa-
tion possible from the best authors
in research, government and the in-
dustry. We are all in this together.

To that end, Bee Culture is mov-
ing forward with technology to con-
nect you not only to a hard-copy
article to have in hand or a digital
article to read on your phone, tablet
or laptop but we have now started
an audio connection to monthly ar-
ticles from Dr. Jay Evans, Ross Con-
rad and Dr. Jim Tew. Each of these
great experts have taken the time to
individually read their articles just
for you each and every month. Look
at the top of their articles and you
will see the individual QR code cre-
ated just for you.

I have heard from many of you
that listening is a really enjoyable
way to experience the articles from
the authors themselves while riding
in the car, working outside or in the
garage or simply sitting down on a
sunny afternoon to relax and listen
to real voices, real information and
real stories that only Jay Evans,
Ross Conrad and Jim Tew can do.

Most of you are
[W] familiar with QR
codes but many of
you are not. To the
left is Dr. Jay Evans
QR code for this
month’s article. You
have seen these in many places in-
cluding advertisements in Bee Cul-
ture. It’s similar to a bar code in that
when you scan it, the webpage’s link
you’re looking for pops right up. You
may have used QR codes to find a
virtual store, scan to pay, at events,
on business cards, etc.

But, how does it work? It is a ma-
chine-scannable image that can in-

stantly be read using a Smartphone
camera. Every QR code consists of a
number of black squares and dots
which represent certain pieces of in-
formation. When your Smartphone
scans this code, it translates that
information into something that can
be easily understood by you... like
listening to Jay, Ross and Jim.

On your compatible Smart-
phone or tablet, open the built-in
camera app. Point the camera at the
QR code. Tap the banner that ap-
pears on the screen of your Smart-
phone or tablet. And you are there,
simple as that.

If you don’t have a Smartphone,
head to https://www.beeculture.
com/category/articles/audio/ to
see all of the audio currently avail-
able.

We want you to have more and
easier access to Bee Culture and this
is just the start. Try it right now and
enjoy Bee Culture even more. And
let us know what you think with the
form listed on every audio page! '

Obituary

A graveside service with full military honors for his 30 years of
service was held in Arkansas at his family plot.

Before moving to Alabama, OJ was an active member of three
Beekeeper organizations, Knox, Blount and Sevier counties in Tennessee.

In 2010, he established the Queen’s Castle Beekeepers Association
in Escambia County, Alabama. In 2014, he was honored with the
Alabama Beekeeper of the Year award. In 2016, he published a book
titled, Beekeeping Logic: How a Poor Farm Boy Developed the Queen’s

OJ Blount

1t 2023.

Castle.

His full obituary can

BEE CULTURE

May 8, 1926 - February 1, 2023
Long time beekeeper, Mr. OJ Blount, 96, of Andalusia,
Alabama passed away peacefully at his residence on February

be read here: https://www.

williamsmemorialchapel.com/obituary/o-blount and more stories
written by his daughter and others can be read here: https://www.
williamsmemorialchapel.com/guestbook/o-blount

Here is a video of him
giving advice on how to
live a long life: https://
www.youtube.com/
watch?v=Y70-3UuR_3Q
as well as other videos of
him demonstrating his
method of beekeeping.

May his memory be
eternal. '

June 2023
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A newly pub-
lished book, Honey
Bee Biology, au-
thored by UC Davis
honey bee scientist
Brian Johnson, a
leading expert on the behavior, ge-
nomics and evolution of honey bees,
was released on June 6™ by Princeton
University Press.

In the foreword, Thomas Seeley,
the Horace White Professor in Biology
in the Department of Neurobiology
and Behavior at Cornell University,
describes the 512-page book as “the
most comprehensive and up-to-date
general reference book on honey bee
biology.”

The book is available for pur-
chase on Amazon at https://amzn.
to/3J0eH1G for both the hardcover
book and Kindle access.

“Honey bees are marvelously
charismatic organisms with a long
history of interaction with humans,”
said Johnson, who received his doc-
torate from Cornell, studying bee
behavior biology with Seeley. “They
are vital to agriculture and serve as
a model system for many basic ques-
tions in biology.”

The book covers everything from
molecular genetics, development and
physiology to neurobiology, behavior
and pollination biology. It places spe-
cial attention on the important role
of bees as pollinators in agricultural
ecosystems, incorporating the latest
findings on pesticides, parasites and
pathogens. The book also sheds light
on the possible causes of colony col-
lapse disorder and the devastating
honey bee losses underway today.

Bee scientist Brian Johnson of the Department of Entomology

and Nematology, University of California, Davis, has authored

a book titled Honey Bee Biology, published by Princeton

University Press. It is billed as “the most comprehensive and

up-to-date general reference book on honey bee biology.”

(Photo by Kathy Keatley Garvey)
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New Book

Kathy Keatley Garvey

“Honey Bee Biology is the first
up-to-date general reference of its
kind published in decades,” Princeton
University Press announced. “It
is a must-have resource for social
insect biologists, scientifically
savvy beekeepers and any scientist
interested in bees as a model system.”

The book is drawing praise from
numerous honey bee authorities:

“A detailed and meticulously
researched summary of honey
bees, covering aspects of phys-
iology, behavior, evolution and
conservation. Honey Bee Biology
is a triumph of integrative biology
that is notable for its breadth and
readability. Highly recommended
for biologists and serious bee en-
thusiasts.”

—Elizabeth Tibbetts, University of
Michigan

“A tour de force. Honey Bee
Biology will be the go-to textbook
for college courses and serves as a
readable reference for beekeepers
who want to learn more about
the ‘under the hood’ mechanics of
honey bee function, from genomics
and neurobiology to foraging and
pesticide detoxification. Johnson
is to be applauded for assembling
and updating centuries’ worth of
honey bee science and presenting
it as a work of art.”

—Marla Spivak, University of
Minnesota

“Honey Bee Bi-
ology provides an
engrossing and
comprehensive
overview of honey
bee biology from
a scientist who
has dedicated his
career to uncovering
these mysteries. I
thoroughly enjoyed
this modern update
of an amazing and
continuing story.”
—James C. Nieh,
University of
California, San Diego

“With bees in the
spotlight, Johnson
has produced an im-
portant and timely

BRIAMN B JOHNSOHN

WITE A& FAMEWSSD §7 TeSsMaE 0. SDELE ¥

HONEY BEE
BIOLOGY

Cover of Brian Johnson’s book.

book that covers diverse areas of
honey bee biology, with incisive
synthesis and comprehensive lit-
erature reviews.”

—Gene E. Robinson, University of
Illinois, Urbana-Champaign

Johnson, an associate profes-
sor in the UC Davis Department of
Entomology and Nematology, joined
the faculty in 2011 after conducting
postdoctoral research at UC San Di-
ego and UC Berkeley. He focuses his
research on the behavior, evolution,
theoretical biology and genomics of
the honey bee.

“To date, my research has used
a combination of experiments, sim-
ulation models and computational
biology to explore the evolution of
advanced sociality, mechanisms of
social organization and self-organi-
zation,” Johnson says on his profile
page. “Chief amongst my results
are that novel genes (orphans) are
important for eusocial evolution
and task allocation can work via a
self-organizing coupled localization
diffusion process.”

“Our lab studies the genetics, be-
havior and evolution of honey bees,”
Johnson writes on his website. “We
use experimental and theoretical
approaches to all the questions we
explore. Current work in our lab
focuses on the evolution and genetic
basis of social behavior using com-
parative and functional genomics,
task allocation using behavioral and
theoretical approaches and honey bee
health using a combination of genet-
ics, epidemiology and physiological
approaches.” '
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NEXT MONTH

Region 1

e Sample — Treat — Sample

* Extract early honey

* Inspect colonies top to bottom
e Super, then super some more
* Raise more queens for splits

* Manage for swarming

* Re-queen

Region 2

e Pull honey supers

* Check mite levels

¢ Check for swarm cells

* Inspect for diseases and SHB
* Queen laying pattern

» Splits, splits, splits

* Mow beeyard

Region 4

¢ Extract honey

* Mite check

* Make sure enough supers are on
* Basswood flow... smile

¢ Add supers

* Check queen pattern

¢ Make room, make room

* Monitor for mites

* Provide water for colonies
* Re-queen if needed

* Put supers on

o Still watch for swarming
* Check brood pattern

Region 6

Put on supers

Manage for swarming

Sample and treat for Varroa

In dearth / leave some honey on
Treat for Varroa after taking
supers off

Check for re-queening

Region 7

Mite check, treat if over

3 per 100 bees

Combine weak colonies
Supplemental feeding if necessary
Add honey supers

Provide water dish

Rotate brood boxes

Pile on supers

Region 3
* Ensure queen is laying

* Ventilation for hot, humid days
* Have grandkids paint boxes
* Sample and treat for Varroa

¢ Extract

* Prepare for dearth / feed

We’ve added a couple
new categories to the hon-
ey report we send every
month. You can see those
new categories under the
Honey Price Report.

For the blossoming
and honey flow additions,
for now, use it as a com-
parison. We collect the
information about two
months prior to the issue
so see how you compare
to our reporters! Eventu-
ally, after a year or two,
we’re hoping this can be
a helpful prediction tool,
especially for eager new
beekeepers!

With the addition of
the mite treatment catego-
ry, we felt it was important
to talk about what that
means, why it’s important
and the correct way to use
them.

Varroa mites and the
Varroa Virus legacy will
KILL your honey bees. In
order to be a good man-
ager of your honey bee
colonies and reduce/stop
losses from Varroa/Vi-
rus you, the beekeeper,

>

need to be on your ‘game
and be a Beekeeper not a
Bee-haver.

The Honey Bee Health

Coalition (HBHC) has
developed the key edu-
cational outreach tool

for Varroa control titled,
Tools for Varroa Manage-
ment, A Guide to Effective
Varroa Sampling & Con-
trol. The latest edition
can be found at https://
honeybeehealthcoali-
tion.org/wp-content/
uploads/2022/08/
HBHC-Guide_Varroa-Mg-
mt_8thEd-081622.pdf.
It is based on Federal and
State registered, legally
approved products which
require beekeepers to AL-
WAYS follow label direc-
tions. This is all you really
need to successfully man-
age for Varroa control in
your colonies.

For more information
about these products,
look at the guide, or go to
this month’s Study Hall
(next page) for the most
need to know information!

Names of Mite Treatment for Each Collected
Category in the Honey Report

Oxalic Acid
- Oxalic Acid
- Api-Bioxal

Oxalic Vapor
- Oxalic acid applied as a
vapor

Oxalic Dribble

- Oxalic acid applied
as a dribble

- Oxalic acid applied in an
extended release format

Formic Acid

- Mite-Away Quick Strips
- Formic Pro

- Formic Acid 65%

Thymol
- Apiguard
- Thymovar

Amitraz
- Apivar

Apistan
- Apistan

Other/ Non-Chemical

- Screen bottom board

- Brood removal

- Brood interruption

- Requeening with varroa
resistance stock

- Beetle traps

None

- Treatment Free (not
recommended)

- Not currently applying
mite treatment due to
honey flow, weather,
temperature, etc.
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JUNE - ReciONAL 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 306 220 344 295 269 275 350 200425 305 305 282 3.96
55 Gal. Drum, Ambr 296 283 3.00 290 - 355 343 2.00-545 307 307 279 3.77
60# Light (retail) 230.83 293.48 259.80 222.29 235.00 224.02 310.00| 120.00-390.00 244.60  4.08| 220.53| 211.41
60# Amber (retail) 229.09 273.75 236.00 219.00 360.00 222.07 252.50| 120.00-384.00 240.03  4.00| 217.27| 213.90
WHOLESALE PRICES SOLD TO STORES OR DISTRIBUTORS IN CASE LOTS
1/2# 24/case 107.28 112.80 122.00 98.88 64.80 90.00 -|  64.80-200.00 105.81 8.82| 98.89| 100.41
1# 24/case 166.47 184.80 188.00 136.67 160.06 136.92 144.00| 96.00-384.00 161.15  6.71| 152.48| 149.49
2# 12/case 155.06 192.00 185.80 124.95 173.76 151.50 156.00| 84.00-384.00 155.04  6.46| 139.04| 139.08
12.0z. Plas. 24/cs 126.55 148.08 150.25 108.51 89.76 99.92 120.00| 58.99-288.00 124.03  6.89| 117.85| 115.07
5# 6/case 168.21 240.00 32221 128.63 123.84 135.00 -|  96.00-480.00 170.12  5.67| 154.76| 150.84
Quarts 12/case 217.17 203.71 187.33 183.02 192.18 184.44 216.00| 120.00-330.00 197.91  5.50| 191.79| 176.47
Pints 12/case 119.25 124.80 110.67 105.68 99.00 135.00 -|  60.00-180.00 114.29  6.35| 115.93| 101.54
RETAIL SHELF PRICES
1124 6.36 7.08 559 542 545 7.75 - 2.99-15.00 627 1255| 6.32] 572
12 oz. Plastic 813 807 801 723 725 689 6.38 2.99-12.00 7.76 10.34| 7.50| 6.82
1# Glass/Plastic 10.39 11.79 1086 821 10.53 883 8.00 5.79-20.00 10.23 10.23| 10.33| 9.06
2# Glass/Plastic 17.72 20.30 1881 1591 2155 16.70 17.50 7.89-32.00 18.01 9.01| 17.45| 15.72
Pint 1269 1287 1145 1200 11.38 17.33 1250 7.00-25.00 12.49  8.33| 12.32| 12.09
Quart 2279 2313 2123 2114 1932 2060 23.10 10.00-42.00 2190 7.30| 21.79| 20.95
5# Glass/Plastic 3577 39.60 4658 31.99 2943 36.50 - 16.99-80.00 36.51  7.30| 35.08| 32.19
1# Cream 11.75 1429 10.35 10.87 - 1750 12.00 6.79-25.00 1211 12.11| 12.36| 11.94
1# Cut Comb 1488 14.74 16.83 1464 1500 25.00 - 6.00-28.00 1531 15.31| 14.83| 14.43
Ross Round 13.00  11.43 - 11.50 - - 16.00 8.00-20.00 12.49 16.65| 11.89| 15.37
Wholesale Wax (Lt) 760 792 694 713 750 450 538 3.00-10.00 7.15 -[ 810| 7.8
Wholesale Wax (Dk) 542 798 6.38 6.88 - 350 - 3.00-10.00 6.43 -| 695 673
Pollination Fee/Col.  100.00 71.17 97.50 177.00 180.00 - 117.50|  50.00-250.00 111.93 -| 105.76| 103.82
Price of Nucs 192.50 189.17 160.63 177.77 203.33 210.00 178.33| 87.50-257.50 183.97 - - -
Price of Packages 162.62 143.75 126.67 149.52 149.67 145.00 -| 110.00-210.00 151.57 - - -

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.

How do you compare to our honey reporters? All data collected is from March/April 2023.

Average Honey Flow Time and
Amount per Region
Region 1:
Timing of Flow: Early
Amount of Flow: Average
Region 2:
Timing of Flow: Early
Amount of Flow: Average
Region 3:
Timing of Flow: Normal
Amount of Flow: Average
Region 4:
Timing of Flow: Early
Amount of Flow: Equally light
and average
Region 5:
Timing of Flow: Late
Amount of Flow: Light
Region 6:
Timing of Flow: Late
Amount of Flow: Light
Region 7:
Timing of Flow: Late
Amount of Flow: Average

June 2023

Mite Treatment per Region
Region 1: Most used no mite
treatment due to cold temperatures
and Winter weather.

Region 2: Most used no mite
treatment due to either cold Spring
temperatures or the start of the
honey flow.

Region 3: Most used no mite
treatment due to the start of the
honey flow.

Region 4: Most used no mite
treatment due to cold temperatures
and Winter weather.

Region 5: Most used a Formic
product.

Region 6: Most used either a Formic
product or no mite treatment due to
the start of the honey flow.

Region 7: Most used an Amitraz
product.

BEE CULTURE

Top Blossoming Plants per Region
Region 1: Dandelion, Maple,
Daffodil, Cherry

Region 2: Apple, Cherry, Red Bud,
Dogwood, Henbit, Pear

Region 3: Blackberry, Poplar,
Apple, Dandelion, Henbit, Privet,
Tulip, Wildflowers

Region 4: Maple, Dandelion,
Crocus, Fruit Trees, Red Bud, Trees
Region 5: Dandelion, Elm, Maple
Region 6: Apple, Dandelion,
Wildflowers, Willow

Region 7: Daffodil, Dandelion,
Maple

Overall Top Blossoming Plants
Dandelion, Maple, Apple,

Henbit, Cherry, Red Bud,
Blackberry, Crocus, Daffodil,
Dogwood, Peach, Poplar, Tulip



Lots of colony losses once again
in 2023. There are three words I
want you to remember: Varroa,
Varroa, Varroa. And disappointing-
ly, the majority of the beekeeping
industry is still not using the Hon-
ey Bee Health Coalition vetted, ac-
curate and usable Tools for Varroa
Management Guide.

Varroa mites and the Varroa Vi-
rus legacy will KILL your honey bees.

YUY
H A L. 1

From the Editor, Jerry Hayes

In order to be a good manager
of your honey bee colonies and re-
duce/stop losses from Varroa/Virus
you, the beekeeper, need to be on
your ‘game’ and be a Beekeeper not
a Bee-haver.

The Honey Bee Health Coalition
(HBHC) has the developed the key
educational outreach tool for Varroa
control titled, Tools for Varroa Man-
agement, A Guide to Effective Varroa
Sampling & Control. The latest edition
can be found at https://honeybee-
healthcoalition.org/wp-content/
uploads/2022/08/HBHC-Guide_
Varroa-Mgmt_8thEd-081622.pdf.
It is based on Federal and State
registered, legally approved prod-
ucts which require beekeepers to

ALWAYS following label directions.
This is all you really need to suc-
cessfully manage for Varroa control
in your colonies. To get you started,
we will share some overview of what
you need to think about and actu-
ally do.

In the Tools Guide each prod-
uct will have the following individ-
ual points in a table: Name, Active
Ingredient, Formulation, Route of
Exposure, Treatment Time/Use Fre-
quency, Time of Year, Registrant-re-
ported Effectiveness, Conditions for
Use, Restrictions , Advantages, Dis-
advantages, Considerations and a
link to a Use Video.

Here we are only going to share
Name, Active Ingredient and Condi-
tions for Use, to get you started.

INTEGRATED PEST MANAGEMENT (IPM) is a set of proactive, control methods that offer beekeepers the best

“whole systems approach” to controlling varroa. See Tools Guide, pages 6-12.

ESSENTIAL OILS
Tools Guide pages 19-20

Name
Active Ingredient
Conditions of Use

Thymol

Apiguard and Thymovar

Temperature range restrictions: Apiguard — above 59°F and below 105°F (15°C to 40°C),

Thymovar: above 59°F and below 85°F (15°C to 30°C).

Name
Active Ingredients
Conditions of Use

ApiLife Var
Thymol (74.09%), Oil of Eucalyptus (16%), Menthol (3.73%) = camphor ( essential oil)
Divide wafer into four pieces and place each piece in a corner of the hive on the top bars.

Use between 65°F and 95°F (18°C to 35°C). Ineffective below 45°F (8°C).

NON-CHEMICAL / CULTURAL CONTROLS

Tools Guide pages 26-30

Name
Conditions for Use

Name
Conditions for Use

Name
Conditions of Use

Screen Bottom Board
Replace hive bottom; leave space below for trash (‘garbage pit)).

Sanitation (bee biosecurity) comb management
Possible negative effect on bee population if five or more combs are moved at one time.

Drone Brood Removal (Drone Trapping Varroa)
Only applicable during population increase and peak population when colonies are ac-

tively rearing drones.

Name
Conditions of Use

Name
Conditions of Use

10

Brood Interruption
Need a queen or queen cell for each split or division created.

Requeening (Ideally with varroa resistant stock)
Works best with proper queen introduction methods.

BEE CULTURE
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SYNTHETIC CHEMICALS

Tools Guide pages 16-18

Name
Active Ingredient
Conditions for Use

Name
Active Ingredient
Conditions for Use

Name
Active Ingredient
Conditions for Use

ACIDS

Tools Guide pages 21-25

Name
Active Ingredient
Conditions of Use

Name
Active Ingredient
Conditions of Use

Name
Active Ingredient
Conditions of Use

Name
Active Ingredient
Conditions of Use

Name
Active Ingredient
Conditions of Use

Apivar

Amitraz (formadine acaricide/insecticide)

Place one Apivar strip per five frames of bees. Place strips near cluster or if brood is
present, in the center of the brood nest. Only use Apivar in brood boxes where honey for
human consumption is NOT being produced.

Apistan
Tau-fluvalinate (pyrethroid ester acaracide/insecticide)
Temperatures must be above S0°F (10°C). Do not use during nectar flow.

Checkmite
Coumaphos (organothiophosphate acaracide/insecticide)
Wait two weeks after use before supering.

Mite-Away Quick Strips

Formic Acid (organic acid)

Full dose (two strips for seven days) or single strip (seven-day interval then single new
strip for an additional seven days) per single or double brood chamber of standard Lang-
stroth equipment.

Formic Pro

Formic acid (organic acid)

Both treatment options can be applied per single or double brood chamber of standard
Langstroth equipment or equivalent hive or equivalent hive with a cluster covering a
minimum of six frames. There should be a strip touching each top bar containing brood.
Use when outside day temperature is SO°F to 85°F (10°C to 29.5°C)

65% formic acid

Formic acid 65%

Use when outside temperatures are between 50°F to 86°F (10°C to 30°C) and leave hive
entrances fully open

Oxalic Acid / Api-Bioxal

Oxalic acid dihydrate (organic acid)

Mix 35 grams (approximately 2.3 tablespoons) of oxalic acid into one liter of 1:1 sugar
syrup. With a syringe trickle five milliliters of this solution directly onto the bee in each
occupied bee space in each brood box; Maximum 50ml per colony of oxalic acid in sugar
syrup; fumigation of two grams per hive in Canada and one gram per hive box in the
U.S.; follow label and vaporizer directions.

HopGuard 3

Potassium salt (16%) of hops beta acids (organic acid)
Corrosive—use appropriate clothing and eye protection. Might stain clothing and gloves.

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

treatment options based on
their specific circumstances
and hive conditions.

effective methods to detect,
monitor, and control Varroa
mite infestations.

exposure, bee nutrition, hive
maintenance, treatment of
pests and disease, and more.

HONEYBEEHEALTHCOALITION.ORG/ HONEYBEEHEALTHCOALITION.ORG/ HONEYBEEHEALTHCOALITION.ORG/
VARROATOOL

VARROA HIVEHEALTHBMPS
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FOUND IN
TRANSLATION

leaching Bees New Tricks
Jay Evans, USDA Beltsville Bee Lab

Listen along here!

Bees have innate (think ‘ro-
bo-bee’) and learned (‘show me,
sister’) behaviors. Recent work with
bees has explored the boundaries of
these two forms. While it is danger-
ous to put our own biases on animal
behaviors, the complex behaviors
measured seem to include ‘play’,
‘puzzling’ and ‘dancing’. Oh yeah, and
they can count as well, even showing
an awareness of zero’ things, but that
was yesteryear’s news from Scarlett
Howard and colleagues (Numerical
ordering of zero in honey bees, 2018,
Science, DOI: 10.1126/science.
aar4975).

What is fascinating about work
coming out just this year is that not
only do bees show complex behaviors,
but they seem to get better at those
behaviors by watching their nest-
mates. Bee dances will be familiar
to most beekeepers and students of
animal behavior. Successful foragers
often tell their sisters where the good
stuff is after finishing their foraging
flights. Specifically, foragers signal
both direction and distance to flower
sources using the waggle dance. True
to its name, and shown graphically
to the right, this dance involves a bee
streaking across the comb and shak-
ing its abdomen for the edification
of sister foragers. The angle of this
dance on a vertical patch of comb
signals the direction of a good food
source relative to the current position
of the sun relative to the hive. The
length of each dance streak provides
an estimate of the distance to flower
patches (or to sugar baits planted by
curious naturalists). By repeatedly
dancing, they drum up interest and
lead future foragers to a better under-
standing of how far they might have
to fly to get these rewards. The discov-
ery of this dance language is decades
old, and justified a share of the Nobel
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Prize in Physiology or Medicine in
1973 for Austrian bee researcher Karl
von Frisch. The recent work ups the
game by showing that much of this
behavior is learned by watching older,
more precise, dancers.

Shihao Dong and colleagues
set out to study Social signal learn-
ing of the waggle dance in honey
bees (2023, Science, DOI:10.1126/
science.adel702). Specifically,
they judged the dancing skills of
self-starters relative to those of bees
that were mentored by older, experi-
enced, dancers. To produce a swarm
of naive dancers, they established
colonies comprised solely of like-aged
bees, so that all bees reached foraging
age together and were therefore less
likely to benefit from matching the
skills of a senior dancer. Bees from
these ‘Animal Farm’ colonies were
compared to marked bees of the same
age which had grown up gazing at
the dances of experienced dancers
in colonies with a typical age profile.
Naive bees consistently over-stated

C\J
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the distance they had flown to flow-
ers, in effect telling nestmates to fly
right past suitable food sources. They
also showed more ‘Dance Disorder’
than both older bees and bees that
had been exposed to older dancers.
Dance accuracy for all dancers im-
proved over time, it just improved
much more quickly when bees had
older mentors to watch. So what is
the lesson here for beekeepers? No,
you can’t force your teenager to watch
you dance and expect them to get it,
but you CAN see how bees in colo-
nies with an abnormal age structure,
thanks to rapid premature death of
foragers, might continue to slide by
spending unnecessary time looking
for food. Long-lived bees are those
free of chemical stress, raised with
adequate protein nutrition, and argu-
ably bees that have avoided mites and
other disease. When you protect your
bees from these stresses, just think
of how their dance lives will improve.

In a study that, for me, deserved
two SMH’s, bees were trained to take
on puzzle behaviors, or behaviors
that simply don’t present themselves
to bees when scientists aren’t around.
Working with bumble bees, Alice
Bridges and colleagues first taught
their bees to open small food boxes
by pushing on colored (red or blue)
tabs. This a behavior I am not sure I
could teach my dog, but she is a bit
slow. They then checked to see if bees
could follow the lead of a nestmate
who had already figured out the box
trick. While self-learners emerged in
the control colonies sometimes got
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the knack for opening boxes, bees
who observed a nestmate open a
box were more likely to successfully
mimic that behavior. Over time, bees
with a teacher opened more boxes,
faster, and were rewarded with more
sugar treats. Honey bees and some
other bee species are known to spon-
taneously ‘rob’ flowers by chewing
directly into nectar pools when those
pools are too deep in the flower for
their tongues to reach. It would be
neat to see if such nectar robbing is
also a learned trait, passed on by ad-
venturous foragers who had to learn
the trait the hard way. If so, can such
teachers target their lessons to their
nestmate sisters?

All of these studies push the
known boundaries for bee awareness
and behavior, showing all the more
how lucky we are to have formed
bonds with honey bees and other
insects. Clever behavioral scientists
will no doubt continue to discover
profound, and maybe a bit unsettling,
awareness by insects. This awareness
is likely to be most evident in the
highly social honey bees and bumble
bees. What’s next, spelling bees? Stay
tuned. In the meantime, get out, find
a friend and improve your dancing.
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HELPING BEEKEEPERS

John Miller

“The best-known insect on earth.”
—Thomas D. Seeley.
“Arguably the most beneficial insect
on earth.”
—Hannah Nordhaus.

This marvelous insect with whom
we are in love never ceases to amaze
us; never ceases to engage us. It’s
how we engage with bees; where the
art of beekeeping is often lost with
the business of beekeeping.

Lately, I've been tagging along
with a professional beekeeper who
takes care of other people’s hives.
Each month, Sandy Honigsberg
keeps a route with both bee-havers,
and beekeepers.

In some cases, the bee-havers
are not capable of keeping bees, but
want to have bees on their property.
These people sometimes witness, but
do not participate in hive manage-
ment. In some cases, the bee-havers
are absent for long periods of time.
Hives will perish without husbandry
provided by Ms. Honigsberg.

In some cases, aspiring beekeep-
ers do participate — and this partici-
pation is preparation for becoming a
beekeeper. One-on-one mentoring,
beekeeping classes, hive consulta-
tions, Varroa management, these and
other services are available to folks
lucky enough to have a professional
beekeeper — providing professional
services to keep their hive(s) alive.
With each visit, hive conditions are
noted. The worksheet for each hive
contains a lot of information. This
is micro beekeeping, as opposed to
macro beekeeping. There is a huge
difference and opportunity between
micro and macro beekeeping.

And it no longer surprises me
that a gulf exists between earnest,
professional micro-beekeepers and
bloodless, ‘industrial beekeepers’, a
term coined in 2006 by Hannah Nor-
dhaus in a piece for the High Country
News. The meticulous record-keeping
of individual hives by Ms. Honigsberg
is an intimate observation of a hive’s
condition. Valuable information
resides therein. For example, in a
recent visit to a Grass Valley, CA
hobbyist beeyard, four beehives were
worked. One of those hives is pitching
zero Varroa destructor mites per alco-
hol/soap wash; has been for nearly
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a year. Is this hive, this queen, this
hygienic behavior a huge opportunity
to advance Varroa resistance?

Hobbyists practicing micro bee-
keeping, or hiring professionals to mi-
cromanage their hives may be a great
hive-health resource beekeepers large
and small could tap. It is a resource;
undiscovered, undeveloped. How to
develop this opportunity? Each year,
the Bee Informed Project conducts a
hive-loss survey. Participants have
the opportunity to share their experi-
ences. The Bee Informed Partnership,
as envisioned by Dennis van Engles-
dorp over a decade ago, was great
original thinking. Could we enhance
that great idea? If you participate in
the annual Loss and Management
Survey, consider for a moment how
much more additional, micro detail
professional and hobbyist beekeepers
could provide. What if these hives
now pitching zero Varroa, now un-
discovered, made it into a breeding
program? What if a hundred of these
outlier queens became contributors
to North America hive health? We
don’t know where these mutt queens
came from; the other day I saw a
BLUE queen. That queen is four years
old. Paint does not lie.

What if the Loss and Manage-
ment Survey became an annual
success story. I know good news does
not sell — we focus on things lost, the
house burned down, the earthquake
savaged province, the hives lost —
but what if these professional micro
beekeepers, these passionate hob-
byists — this undeveloped resource
began to influence North American
hive health?

I believe Ms. Honigsberg is one
of perhaps a hundred, maybe sever-
al hundred professional beekeepers
providing services to bee-havers and
hobbyists who themselves are wise
enough to know they cannot yet,
and maybe won’t, become proficient
hobbyist beekeepers. Probably in
every region of America, there are
beekeepers — who really want to
strengthen the beekeeping communi-
ty by mentoring, consulting, teaching
and ultimately empowering hobbyists
to keep their hives alive.

How does our beekeeping com-
munity link these professional mi-
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cro-beekeepers? How does, for ex-
ample, The Bee Informed Partnership
find these professionals?

I believe that no commercial
American beekeeping operation of
greater than 5,000 hives is doing mi-
cro beekeeping at a micro beekeeping
level. Some outfits are practicing a
sort of Darwinian beekeeping, fun-
neling down hundreds of hives to
a couple dozen hives in an effort to
rear better queens. It’s good, but it
isn’t micro-beekeeping. I'm not say-
ing these big commercial outfits are
wrong, or bad beekeepers — not at all.
Commercial beekeepers are aligned
with commercial poultry operations,
cattle operations, dairy operations,
swine operations, fish operations.
Husbandry occurs in order to contain
pathogens, parasites, disease — to
enable our flocks, our herds and our
hives to thrive. It’s how commercial
scale agriculture obtains the benefi-
cial pollinators, at scale, to pollinate
millions of acres of almonds, apple
orchards, cranberry bogs, vine crops,
it’s how ag gets done to feed a hungry
planet.

What I suggest is we develop the
professional micro beekeeper, who
as part of their business model, ac-
cumulates valuable data on valuable
hives hiding in plain sight.
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Minor Pests of Bees

Clarence Collison

Bee Louse - The bee louse, Braula coeca Nitzch is
a wingless fly that lives as a commensalist (relationship
between two living organisms in which one organism ben-
efits from the other without harming it) in western honey
bee, Apis mellifera Linnaeus, colonies. Braula is presumed
to be harmless to its host, though this point is debatable,
and some countries recommend Braula control. Braula
has an extensive global distribution, being documented in
Africa, Asia, Europe, Australia (Tasmania), North America
and South America (Smith and Caron, 1985).

Historically, Braula has repeatedly been introduced
into the United States on importations of queen bees
from foreign countries, and in many cases no effort has
been made by the recipients of these queens to remove
the parasites before the introduction of the queens.
Usually, the parasites disappeared promptly. However,
infestations were located in Carroll County, Maryland and
also reported to occur in a small area in south-central
Pennsylvania (Phillips, 1925).

Braula adults often are found on the heads of honey
bee workers, drones and especially queens. While on the
head of its host bee, Braula will feed on food from the
mouth of its host as the host is fed by another bee or is
feeding another bee. There is some evidence that adult
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Braula can induce regurgitation from bees by stroking
the upper edge of a bee’s labrum until the bee extends its
tongue. Then the Braula feeds on food or other secretions
that the bee offers (Ellis et al., 2016).

Braula eggs are laid singly under the cappings of
honey cells and the larvae excavate branched tunnels,
approximately 0.75 mm in diameter, in and beneath the
cappings. The tunnels are visible from the surface and
spoil the appearance of comb honey (Eckert and Shaw,
1960). Female Braula can oviposit many places in the
hive (empty cells, brood cappings, debris on the floor) but
only eggs oviposited on honey cappings will hatch. Egg
incubation periods range from two to 7.4 days, depending
on the season. It is believed that Braula larvae feed on
honey and pollen residues encountered while tunneling
under the cell cappings. Larvae pupate within the tunnels,
then emerge as adults (Ellis et al., 2016).

The bee louse is a highly specialized flattened,
wingless fly that spends its entire adult life on adult
honey bees. It feeds by stealing food directly from bees
during social feeding (trophallaxis). The Braula fly has a
preference to infest the honey bee queen. The queen is
the most attended individual in the colony but despite
this, the adult flies remain undetected by the workers.
This is due to Braula possessing a cuticular hydrocarbon
profile that mirrors that of their host honey bee colony.
This chemical camouflage is most likely through odor
acquisition from the honey bee host since even small
colony-specific differences in the alkene isomer patterns
present in the honey bees were also detected in the
Braula’s profile. This finding further supports the idea
that the honey bee recognition cues are contained within
the alkene part of their hydrocarbon profile and Braula
exploit this to remain undetected within an otherwise
hostile colony (Martin and Bayfield, 2014).

Acarapis woodi (Rennie) — The honey bee tracheal
mite was an extreme problem in North America in the
mid- to late 80’s. Today, the honey bee tracheal mite is
rarely found in beekeeping operations, so is considered
to be a minor pest. “Acarapis woodi is restricted to the
prothoracic tracheae of the honey bee hosts” (Delfina-
do-Baker and Baker, 1982).

A laboratory bioassay was used to study phenotypic
differences in susceptibility of honey bees, to tracheal
mites, Acarapis woodi Rennie. Significantly different
infestation frequencies were found in bees from 23 colonies
containing queens that were instrumentally inseminated
with single drones. Queens and drones originated from
a closed population composed of commercial stock from
various areas of the United States. Mites were randomly
distributed with respect to right and left prothoracic tra-
cheae. Tracheae containing mites were no more or less
attractive to migrating mites than non-infested tracheae.
The same quantity of progeny per female was produced
in tracheae containing one to three mites. Female mites
apparently do not migrate a second time after egg laying
begins. The degree of phenotypic variation suggests that
selection of honey bees for tracheal mite resistance is
feasible (Gary and Page, 1987).

The susceptibility of worker honey bees, as a
function of age, to infestation by tracheal mites was
investigated. Bees <24 hours old were infested most
frequently, and the frequency of infestation declined
precipitously thereafter. Bees more than four days old
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were rarely infested in colonies during active brood
rearing. Only two of 255 bees more than eight days old,
and one of 246 bees >16 days old, became infested. Most
of the eggs found in bees more than three weeks old
were apparently produced by the progeny of the original
infestation (Gary et al., 1989).

An assessment was made of tracheal mite suscepti-
bility in honey bees pupated at a low temperature. Using
a laboratory bioassay, an experiment was conducted
to compare the performance of newly-emerged (callow)
bees raised at 30°C (86°F) with those raised at the more
normal brood temperature of 34°C (93.2°F). The reduced
temperature caused a delay of over five days in the emer-
gence of the bees from the brood cells. The callow bees
raised at 30°C had over twice the mite prevalence level.
The fecundity of the mites in the tracheae was similar for
both temperature conditions. Increased susceptibility to
tracheal mites resulting from reduced brood tempera-
ture may help to explain the mortality, in the tempera-
ture-stressed late Winter/early Spring period, of colonies
with a moderate mite infestation in Autumn (McMullan
and Brown, 2005).

Colonies of honey bees infested with Acarapis woodi
(Rennie) were studied during the four Winters of 1985-
1989 in New York state. Samples of bees were obtained
from colonies on several dates from Fall to Spring to deter-
mine mite prevalence and mite load scores. Mite infesta-
tions were much heavier than those reported elsewhere in
North America. Over the two Winters for which adequate
data were available (1987-1988 and 1988-1989), colonies
with heavy mite infestations had significantly greater
mortality. Spring brood areas were negatively correlated
with mite prevalence and mite load scores. However, the
strength of these correlations varied depending on the
month and the year. These results indicate that tracheal
mites have a substantial negative effect on colonies of
honey bees in New York (Otis and Scott-Dupree, 1992).

Acarapis dorsalis and Acarapis externus -
Both mite species are external parasites found on the
western honey bee (Apis mellifera). “Acarapis dorsalis
Morgenthaler is found living in the dorsal groove of the
scutellum on the thorax. Acarapis externus Morgenthaler
is found on the ventral side of the neck and in the posterior
tentorial pits” (Delfinado-Baker and Baker, 1982). These
parasites have been the United States since the 1930s.
In the late 1980s to early 2000s, these two Acarapis

Acarapis woodi

June 2023

Braula coeca

species were frequently detected with A. externus being
found at higher levels than A. dorsalis. The abundance
of A. externus over A. dorsalis may be due to the lack of
host age preference by A. externus as their prevalence
and intensity remained high on bees up to 35 days old.
In contrast, infestation rate and mite load of A. dorsalis
decreased as bees became older. By examining 16,515
worker bees from 2007 to 2019, A. dorsalis was detected
yearly while A. externus infestation was sporadic. The
higher frequency of detecting A. dorsalis over A. externus
may be due to their differences in colonization ability.
A. dorsalis was faster in establishing their population
in mite-free colonies than A. externus and was also
successful in invading A. externus-infested colonies. The
introduction of 50 A. dorsalis in mite-free colonies was
sufficient to found a population, while 500 A. externus
may be too small to establish a population. Variation
in responses to parasitic mites by different honey bee
stocks also influenced Acarapis populations. A. dorsalis
was most prevalent in the Hastings stock while the levels
of A. externus were higher on the ARS-Y-C-1, Hastings
x ARS-Y-C-1 hybrid and Louisiana stocks. The Russian
honey bees also had higher levels of A. dorsalis than the
Italian honey bees. However, both stocks’ responses to
A. externus were inconsistent. Nonetheless, both ARS-
Y-C-1 and Russian honey bees are known to be resistant
to another Acarapis species, A. woodi, which is known
to be a more serious parasite of honey bees than these
two external Acarapis. The potential role of external
Acarapis in virus transmission especially in Varroa-
infested colonies needs to be studied (De Guzman et al.,
2019).

The biology of the two external Acarapis mites of
honey bees, Acarapis dorsalis and Acarapis externus
was studied. It was observed that both Acarapis species
have a similar developmental period (eight to nine days)
with males emerging earlier than females. Mite load and
infestation rate of A. dorsalis decreased as bees become
older. A. externus remained high on bees up to 35 days
old. This observation may indicate that A. dorsalis prefers
younger bees while A. externus seems to maintain its
population on older bees. In nucleus colonies deliberately
exposed to known populations of both external Acarapis
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species, infestation by A. dorsalis appears to be more
rapid than A. externus. The introduction of 500 A. dorsalis
established the highest rate of infestation (17.10%) in a
relatively short period of time, i.e., nine to 12 weeks. The
highest infestations of A. dorsalis were during the Spring
months (March to June) and in mid-late Summer (Au-
gust and September) with the lowest infestation rates in
January and July. For A. externus, mite population was
highest in the Fall (October and November). The lowest
infestation was recorded in July. The average female:male
ratios observed were 1.9:1 for A. dorsalis and 2.07:1 for A.
externus. No relationship between nectar flow and percent
mite infestation was established (Ibay, 1989).

Ants - Ants are ubiquitous within apiaries and are
common pests of managed honey bees. Payne et al. (2020)
conducted a study in Texas to: 1) survey ants found within
or near managed honey bee colonies, 2) document what
interactions are occurring between ant pests and man-
aged honey bees and 3) determine if any of six commonly
occurring honey bee-associated viruses were present
in ants collected from within or far from apiaries. Ants
belonging to 14 genera were observed interacting with
managed colonies in multiple ways, most commonly by
robbing sugar resources from within hives. At least one
virus was detected in 89% of the ant samples collected
from apiary sites and in 15% of ant samples collected at
non-apiary sites. They found that none of these ant sam-
ples tested positive for the replication of Deformed wing
virus, Black queen cell virus or Israeli acute paralysis
virus, however. Future studies looking at possible virus
transmission between ants and bees could determine
whether ants can be considered mechanical vectors of
honey bee-associated viruses, making them a potential
threat to pollinator health.

Honey bee-associated viruses are found in various
arthropod species including invasive ants. The globally
invasive Argentine ant (Linepithema humile), which can
reach high densities and infest beehives, is associated
with pathogen dynamics in honey bees was examined.
Viral loads of deformed wing virus (DWV), which has been
linked to millions of beehive deaths around the globe,
and black queen cell virus significantly increased in bees
when invasive ants were present. Microsporidian and try-
panosomatid infections, which are more bee-specific, were
not affected by ant invasion. The bee virome in Autumn
revealed that DWV was the predominant virus with the
highest infection levels and that no ant-associated viruses
were infecting bees. Viral spillback from ants could in-
crease infections in bees. In addition, ant attacks could
pose a significant stressor to bee colonies that may affect
virus susceptibility. These viral dynamics are a hidden
effect of ant pests, which could have a significant impact
on disease emergence in this economically important
pollinator (Dobelmann et al., 2023).

Emerging infectious diseases are often the products
of host shifts, where a pathogen jumps from its original
host to a novel species. Viruses in particular cross spe-
cies barriers frequently. Acute bee paralysis virus (ABPV)
and deformed wing virus (DWV) are viruses described
in honey bees (Apis mellifera) with broad host ranges.
Ants scavenging on dead honey bees may get infected
with these viruses via foodborne transmission. However,
the role of black garden ants, Lasius niger and Lasius
platythorax, as alternative hosts of ABPV and DWV is
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not known and potential impacts of these viruses have
not been addressed yet. In a laboratory feeding experi-
ment, we show that L. niger can carry DWV and ABPV.
However, negative-sense strand RNA, a token of virus
replication, was only detected for ABPV. Therefore, addi-
tional L. niger colonies were tested for clinical symptoms
of ABPV infections. Symptoms were detected at colony
(fewer emerging workers) and individual levels (impaired
locomotion and movement speed). In a field survey, all
L. platythorax samples carried ABPV, DWV-A and -B, as
well as the negative-sense strand RNA of ABPV. These re-
sults show that L. niger and L. platythorax are alternative
hosts of ABPV, possibly acting as a biological vector of
ABPV and as a mechanical one for DWV. This is the first
study showing the impact of honey bee viruses on ants.
The common virus infections of ants in the field support
possible negative consequences for ecosystem functioning
due to host shifts (Schlappi et al., 2020).

The free-foraging honey bee visitation rate and visita-
tion duration to aloe flowers with and without Argentine
ants (Linepithema humile (Mayr)) in a drought-stressed
environment study found that bees actively avoided
foraging on the ant-occupied flowers. To determine the
mechanisms of avoidance, their subsequent experiments
assessed visitation in the absence of ants and compared
visitation in the absence of ants and compared aloe flow-
ers treated with ant pheromone to unmanipulated flow-
ers lacking ant pheromone. Bees approached all flowers
equally, but accepted flowers without ants at a higher
rate than flowers with ants. Visitation duration also in-
creased twofold on ant-excluded flowers, which suggest
that Argentine ants may limit resource acquisition by
bees. Honey bees similarly avoided flowers with Argentine
ant pheromone and preferentially visited unmanipulated
flowers at threefold higher rate. This study demonstrates
that honey bees avoid foraging on floral-resources with
invasive Argentine ants and that bees use ant odors to
avoid ant-occupied flowers (Sidhu and Rankin, 2016).
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Just Blame Dad

Poor dads—all they receive is blame. As much as I'd
like to say thank you and take responsibility for my ab-
normalities (beekeeping being one of them), I'm obligated,
as a child, to place blame squarely on my dad. He had
even stranger tendencies than I do. To name just one,
he searched for junk in the ground. “Beep! Beep! Beep!”
and my dad was digging up a fine specimen of pull tab,
rusty nail or contorted piece of unidentifiable scrap. He
took me to some swell trash heaps to metal detect. Ever
since, junk has been in my blood (for which I've had many
tetanus shots).

In all fairness, my mom should shoulder some blame.
For Christmas, she gave my dad the metal detector be-
cause he needed a tenth hobby. And she also took away
good practical gifts right after my dad gave them to me.
She confiscated, in an hour, my first pocketknife. The
knife was a little red beauty and so was the wound. I
could barely quit crying I was so elated. The thought of
a legitimate scar was exciting enough, but showing off
stitches would make me the most popular boy in second
grade. “What did you get for Christmas?” [ imagined my
friends asking. I would hold out my hand stoically, three
stitches in my forefinger. My friends would clamor in envy.

My dad, however, vetoed the Christmas-morning
trip to the emergency room for stitches. He was too busy
sanitizing a fishhook in a lighter flame and tying on a
small length of ten-pound monofilament. He already had
the kitchen table prepped for an inpatient procedure, not
wanting to pay emergency room costs. Alas, before he
could perform surgery, he stopped
the bleeding with superglue, which
wasn’t nearly as cool as stitches
made of fishing line.

I waver on whether to blame
my dad for genetics. It’s not like he
chose to pass on the specific genes
for my high-viscosity cholesterol.
It probably wasn’t smart that he
weaned me with bacon, but a boy’s
gotta eat. According to my mom, he
sprinkled bacon bits on baby food
to improve the taste and lower the
volume of my shrieking (I think
parents may go to jail for that now).
Still, it’s easy to blame my dad for
my cholesterol, especially when
I'm torturing myself by exercising
and eating salads. But he’s been
torturing himself by eating grilled
chicken sandwiches for decades,
ever since he had a stent put in
when I was in high school. Mutual
torture to stave off bad genetics is a
great way to bond. There’s nothing
like eating a salad together when
you’d both rather have baby food
sprinkled with bacon.
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Though I'm trying to postpone the inevitable for as
long as possible, I hope he’s around for my first stent.
The thought of having it done without him is frightening.
Bonding over a stent is surely better than bonding over
a salad. Maybe I'll have some of the same doctors and
nurses he did. Maybe they’ll recognize some similarities
in our blockages. We could both blame our forefathers.

If you still have your dad around, blame him for your
beekeeping abnormality while you still can. Maybe you
can even invite him to don a bee veil and blame him in
the beeyard.

But really, it’s best to blame him while taking part in
his hobby, whether it’s beekeeping or metal detecting or
hunting or fishing. He’ll appreciate it, even if he doesn’t
say “I blame you” back. For instance, he may merely grunt
and go about his business of tying on a fishhook, which
is something else I blame my dad for: He never taught
me proper knot-tying. He just made up combinations of
loops and twists and gave them a name.

“This is the swallow tail knot,” he would say, after
just watching barn swallows skim the pond surface.
Later, I realized no one else had heard of a swallow tail
knot. That’s probably how all knots were invented though.
Some dad somewhere was just trying his best to impress
his offspring when he happened upon a combination of
loops that actually held.

All T know is, trying his best is one thing you can’t
blame a dad for. Nor is tying his best, especially if the
knot holds. I
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Introductions & overview

Welcome back to another peek
“under the lid” of honey bee labora-
tories. This month, we will describe
the roles people typically hold in
these dynamic and diverse places.
This article is written by two graduate
students at the University of Florida’s
Institute of Food and Agricultural
Sciences Honey Bee Research and
Extension Laboratory (UF/IFAS
HBREL). Let us introduce you to both
of us, one at a time (Figures 1 and 2).

“Hello! My name is Kaylin Kleck-
ner. I started as a volunteer at HBREL
washing dishes and counting mites
over four years ago. I've transitioned
through various roles in the laborato-
ry and am excited to share what I've
learned about each of them in this
article.”

“My name is
Dr. Marley Ire-
dale, and I am
a veterinary pa-
thologist study-
ing the diseases
of honey bees. I
have learned so
much about bees
in the short time
I have worked in
the lab, and I am
already in love
with these charis-
matic creatures.”
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It may seem like an obvious
metaphor, but there isn’t a group
that more closely resembles a hon-
ey bee colony than the members
of a laboratory. Laboratories are
busy places that could not function
without many individuals efficiently
working together. Numerous labo-
ratories study honey bees around
the world. Some are as small as a
backyard beekeeper’s garage. In
contrast, others are established in
large institutions, like universities
and government agencies. The
number of people and their roles
vary between and within institu-
tions — no laboratory structure is
the same! Similarly, the nature of
large institutions is fluid, and the
members of a laboratory might
change frequently. No matter the
size, various diverse roles make a
laboratory function harmoniously.
In this article, we will overview lab-
oratory members’ different respon-
sibilities and provide a snapshot
of the UF/IFAS HBREL team as it
exists today.

The UF/IFAS HBREL compris-
es a growing core team of 15 peo-
ple that hold positions as faculty
members, students, postdoctoral
researchers and staff (Figures 3
and 4). Additionally, we could not
operate without our volunteers and
supporters. You’ll meet every mem-
ber of the UF/IFAS HBREL in No-
vember’s article entitled, Members

Figure 1. Kaylin Kleckner, author of this article.

of the HBREL team and what they Figure 2. Dr. Marley Iredale, author of this article.
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Figure 3. Overview of a typical honey bee laboratory structure. Faculty manage
various types of students, postdoctoral researchers and staff.

Kaylin Kleckner & Dr. Marley Iredale

three core missions: research, teaching
and extension. Supporting this diverse
vision requires people with various back-
grounds and areas of expertise. Our team
collaborates to advance research, instruct
university students and spread knowledge
to beekeepers globally. And we have a lot
of fun doing it! Let us introduce you to our
team’s roles, starting with our faculty.

Roles as faculty

When you think of a professor, you
likely envision someone who lectures in
large classrooms full of college students
and has long Summer vacations. This ste-
reotypical image of a professor is just one
type of faculty. While some faculty teach
college students, others never set foot in
a classroom. While some faculty may get
the Summers off, many work year-round.
Confusing, right? So what ARE faculty
members? Just as no two laboratories are

do. Here, we will highlight a few indi- the same, no two faculty members have the same job. Faculty members hold
viduals to help describe their various permanent positions at academic institutions and often fill governing roles
roles. Our laboratory is established in their respective departments. Faculty participate in teaching, research,
at a land-grant university with a extension or combinations of all three. Faculty members can teach a variety of
federal-state-county partnership with  audiences, such as undergraduate and graduate students, in both in-person
the University of Florida’s Institute of and distance education programs. Faculty members with research interests
Food and Agricultural Sciences (UF/  often head their own laboratories dedicated to advancing their field. With a
IFAS). Simply put, the laboratory has team of people, these faculty work to gain new understandings, applications
attributes of both an academic and and achievements. Lastly, faculty engaged in extension may build programs
publicly funded institution and has to assist a target audience, inform the general public with outreach events

Figure 4. Members of the UF HBREL team at the 2022 Summer Bee College in Panama City. Photo credit: UF/IFAS HBREL
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(Figure 5) and bridge the gap between
researchers and industry members.
Faculty members in many honey
bee laboratories, like the UF/IFAS
HBREL, participate in teaching, re-
search AND extension. The UF/IFAS
HBREL is unique in that it is led by
three faculty members, Dr. Jamie
Ellis, Dr. Cameron Jack and Ms. Amy
Vu. You've met each of these individ-
uals through previous articles in this
series. This trio defines our team’s
goals, culture and organization.
Behind the scenes, our faculty work
tirelessly to obtain funding, complete
necessary paperwork, communicate
with collaborators, review articles for
publication — the list goes on! Among
their many responsibilities, faculty
members oversee their prospective
teams, composed broadly of students,
postdoctoral researchers and staff.

Roles as students &
postdoctoral researchers

Most students contributing
to a honey bee laboratory are
undergraduate and graduate
students. Undergraduate students
first come to mind when hearing
“college kids.” Undergraduate
students are pursuing their
Associate’s or Bachelor’s degree.
They are at the beginning of their
career, thus often studying a wide
range of topics. This is an opportunity
for young people to try new things,
develop new skills and discover their
interests. This happens within the
bounds of structured academics and
through student clubs and university-
run organizations. Beekeeping clubs
are becoming increasingly popular
at colleges and universities, and
many of our volunteers are UF Honey
Bee Club members! Undergraduate
students can contribute to a honey bee
laboratory by taking courses offered
by the laboratory’s faculty members,
completing supervised research
projects and volunteering their time.
Undergraduate researchers are the
driving force behind several of the
active research projects at the UF/
IFAS HBREL. Students interested in
research can perform independent
projects for course credit, which often
helps make their resumes stand out
to future employers. Ms. Kathryn Na-
herny is one undergraduate student
conducting independent research
at the UF/IFAS HBREL. Kathryn
planned and executed a series of
five experiments investigating the
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Figure 5. Young boy interacts with an observation hive from the UF/IFAS HBREL at an outreach
event. Photo credit: UF/IFAS HBREL

effects of lovebug presence on honey bee foraging. Research projects often
lead students like Kathryn to present their work at local, state, national and
even international conferences. At these meetings, they compete for scholar-
ships and connect with experts in their areas of interest. Many students find
mentorship this way, and some develop relationships that lead them to their
eventual careers. Some students even dedicate enough time and effort to have
their research published in peer-reviewed journals, one of the currencies of
academic careers! At the UF/IFAS HBREL, undergraduates who demonstrate
an aptitude for beekeeping and research are often hired as part-time staff or
continue their education as graduate students on the team.

Graduate students in honey bee laboratories are completing their Mas-
ter’s or Ph.D. degrees. Graduate students are typically advised by a team of
faculty members comprising a committee but often led by one or two individ-
uals, the chair or co-chairs. These people are faculty members and are often
principal investigators (a fancy name for “head”) of their own laboratories
in the student’s department. Masters students typically spend two to three
years completing their degree, while Ph.D. students can work for three to five
or more years completing their degree. The difference in time commitment
reflects the difference in the breadth and depth of their research. Ph.D. stu-
dents complete more complex projects, so the degree takes longer to complete
and often has the prerequisite of a Master’s degree or equivalent. Graduate
students in honey bee laboratories work to plan, conduct and write about
their research on various honey bee-related topics. This can be anything the
student is interested in, from behavior to physiology to ecology and many
other disciplines! In addition to conducting research, graduate students take
coursework in relevant fields and often assist in teaching other students.
Each student’s coursework consists of core classes that are the same for each
student pursuing a particular degree and electives to support a student’s
interests. Many graduate students work as teaching assistants to support
coursework for undergraduate students and other graduate students. This
gives graduate students experience in instruction and helps them develop
interpersonal and leadership skills; this is important as many graduates
become faculty members themselves.

At UF/IFAS HBREL, graduate students are advised by Dr. Jamie Ellis and
Dr. Cameron Jack. Dr. Marley Iredale and Ms. Kaylin Kleckner (the authors
of this article!) are advised by Dr. Jamie Ellis. They study honey bee diseases
and wild honey bee ecology, respectively. Ms. Breonna Davis is advised by
Dr. Cameron Jack to investigate small hive beetle control methods. Recent
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graduates from the UF/IFAS HBREL
studied royal jelly, pollen patties
and Varroa destructor control. You
might be wondering what graduate
students do after completing their
degrees. Our graduates graduate to
faculty positions (like our very own
Dr. Cameron Jack!), go on to study
honey bees worldwide and sometimes
continue to additional graduate
degree programs. Some may jump
straight into a permanent job in their
field of interest. In contrast, others
take on a short-term position, like a
postdoctoral researcher.

Are you familiar with medical res-
idents? After graduating from medical
school, doctors work as residents
to gain specialty experience before
transitioning to a more permanent
position. In laboratories, postdoc-
toral researchers are equivalent to
residents. Postdocs (for short) have
earned their Ph.D. but have not tran-
sitioned into a permanent role, such
as a faculty member. Unlike graduate
students, postdocs do not take any
formal coursework. Their sole respon-
sibility is to conduct research for one
to three years in a given laboratory.
During this time, they deepen their

knowledge of a particular aspect of their field and gain technical knowledge
that will help them in their careers. Some postdocs volunteer to teach in
department courses to gain experience if they plan to pursue faculty posi-
tions. At the UF/IFAS HBREL, we currently have one working postdoc, Dr.
Jose Marcelino, who uses molecular tools to identify honey bee taxa, pests
and diseases. Dr. Marcelino has conducted research all over the world on
various topics. We are always thankful to our postdocs for sharing their rich
knowledge and experiences with us during their time at the UF /IFAS HBREL.

Roles as staff

Staff is the final and most diverse category of roles in a honey bee labora-
tory. Generally, staff members are employed as part-time or full-time support
for the laboratory. Unlike faculty, staff positions are not always permanent.
Many staff positions are seasonal or project-dependent. Additionally, staff
report to the faculty members overseeing the laboratory, while faculty are
often the head of their laboratory. Two staff positions our honey bee laboratory
cannot do without are a laboratory manager and a beekeeper.

If you can imagine the responsibilities of running a small business, you
can develop a good sense of the role of a laboratory manager. A laboratory
manager does exactly what the title implies — they keep the laboratory run-
ning! More specifically, a laboratory manager handles the logistics of a labo-
ratory, such as ordering supplies, organizing volunteer help and upholding
laboratory safety. However, in addition to administrative roles, laboratory
managers may be asked to assist with research projects or may even do their
own research. They often provide an important perspective on the laboratory’s
overall operation and how all the moving pieces fit together. Our laboratory
manager comes with the added perk of being a beekeeper himself! It requires
a lot of dedication to manage a laboratory as large as ours, but we’re grateful
to have one of the best.

At UF/IFAS HBREL, Mr. Chris Oster is our laboratory manager and
go-to person for any and all needs (Figure 6). Chris first came to UF/IFAS

Figure 6. The UF/IFAS HBREL laboratory manager, Chrls Oster, bringing in supplies in the rain. Photo credlt Borl Bennett
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HBREL as a volunteer years ago and
is one of many examples of dedicated
volunteers that migrate into new po-
sitions. Evidence that hard work and
perseverance pay off! After working
as an Apiary Inspector for the Florida
Department of Agriculture and Con-
sumer Services, Chris returned to the
UF/IFAS HBREL in his new role. His
background makes him incredibly
adept at his job, and he has extensive
expertise that contributes to all facets
of work at the laboratory.

A laboratory beekeeper is the
role with which you, the readers of
Bee Culture, may be most familiar.
For many years the UF/IFAS HBREL
did not have a dedicated beekeeper.
Instead, various students and staff
cared for the laboratory colonies.
Today, UF/IFAS HBREL is thankful
to have Mr. Steven Keith as our bee-
keeper. Steven manages all HBREL
colonies, equipment and apiaries
(Figure 7). At any one time, Steven
(alongside a small team of dedicated
staff and volunteers) is likely man-
aging somewhere between 50 and
300 colonies! He routinely completes
inspections, performs splits, sup-
plements feed and brood, replaces
queens and manages pests when
needed. Steven works closely with all
other laboratory members to ensure
honey bee colonies are available for
use in research projects and assists
in implementing those projects. Imag-
ine needing to consider all laboratory
projects to estimate the allocation of
resources while keeping dozens of
colonies happy and healthy enough
to participate in said experiments!
Most faculty members and research-
ers around the world must do this
themselves, so we are fortunate to
have Steven and Chris with us.

Two more broad categories of
staff help conduct research in a
honey bee laboratory. Field and
laboratory technicians work to meet
specific research goals set by their su-
pervising faculty. The only difference
between these roles is where the work
takes place. Laboratory technicians
primarily work in the laboratory on
a wide range of topics. One kind of
laboratory-based project is toxicol-
ogy bioassays. Those are two fancy
words for seeing how toxic something
is to a subject in a controlled envi-
ronment. At the UF/IFAS HBREL,
laboratory technicians conduct bio-
assays with bees, small hive beetles
and V. destructor to screen new po-
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tential chemical
controls (Figure
8). These ex-
periments often
require knowl-
edge of common
laboratory tech-
niques utilized
in biology and
chemistry. Our
technicians are
smart cookies!
Additionally, lab-
oratory techni-
cians may pro-
cess samples
collected in the
field, like count-
ing mites in a
mite wash. And
our lead techni-
cian, Ms. Julia
St. Amant, even
painted many
of the hives in
our apiary. While
more rigidly con-
trolled work oc-
curs in the labo-
ratory, field work
happens in the
apiary (Figure 9).
Fieldwork tends
to be messy,
with many fac-
tors, like weath-
er, that cannot
be controlled.
Field technicians
do their best to
conduct these

‘.h—_

Figure 8. Laboratory technician Julia St. Amant treating individual
Varroa destructor with chemical compounds as part of a toxicology
bioassay. Photo credit: Hannah Gurland

Figure 7. The UF/IFAS HBREL beekeeper, Steven Keith, assembling a hive box.
Photo credit: Cat Wofford, UF/IFAS Communications
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Figure 9. Colonies set up for a field study. Photo credit: UF/IFAS HBREL

outdoor experiments utilizing their
beekeeping skills. Mr. Devan Rawn
is one of the most recent additions
to the UF/IFAS HBREL team. Devan
will use his queen-rearing and colony
management skills to execute many
interesting field projects. In the past,
our field technicians have sampled
for pests and diseases, compared
types of supplemental feeds and
tracked long-term colony survival
under various stressors.

Here we have clearly separat-
ed the work of laboratory and field
technicians, but the lines are often
blurred. To complete a single project,
a technician may work both in the
laboratory and the apiary. Many field
and laboratory technicians employed
at the UF/IFAS HBREL were once
volunteers, and many go on to grad-
uate school, careers in industry or
work with government agencies. Ms.
Julia St. Amant, for example, started
working in the laboratory as an un-
dergraduate and will soon transition
into a new role as a Master’s student
advised by Dr. Cameron Jack.

We've focused a lot on research,
but staff members are hired at honey
bee laboratories to complete other
tasks, such as extension work. Ex-
tension staff members are employees
dedicated to developing programs
to educate and aid the public. For
honey bee laboratories, that usually
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means beekeepers like you! Ex-
tension staff members often have
strengths in communication,
media and design and the field
they serve. You may be familiar
with the UF/IFAS HBREL Ex-
tension events, like Bee College,
from previous articles. It takes
people like Amy Vu and her team
to organize event agendas, adver-
tise and even ensure you have
a splendid breakfast when you
arrive at the next Bee College. On
top of events, UF/IFAS HBREL
Extension staff develop content
for online learning programs,
like the Master Beekeeper Pro-
gram, manage all social media
| pages and produce episodes for

our podcast, Two Bees in a Pod-
cast. Ms. Mary Bammer, a pro-
gram coordinator with UF/IFAS
HBREL is a great example of a
team member who contributes to
online content, overseeing grant
projects and more. While these
are all examples of extension
activities specific to our laborato-
ry, numerous honey bee laboratories make extension programs that require
supporting roles. If you have contacted our laboratory with questions, you
likely have spoken to one of the UF/IFAS HBREL Extension staff.

Roles as volunteers & supporters

Any laboratory could not function without the assistance of volunteers.
Volunteers are unpaid and generously dedicate their time to complete miscel-
laneous but essential tasks. Volunteers often assist graduate students, post-
docs and technicians with research projects. Large projects with thousands
of samples would not be possible without the hands of volunteers passing
over each one. However, volunteers also often carry out the necessary support
tasks in a lab, such as fabricating and caring for equipment and facilities.
Volunteers help researchers have more time to tackle complex problems, and
that’s one of the ways we all work together to advance science! While volun-
teers lack an hourly wage, they often gain valuable experience that allows
them to move into future roles. If you ever attend a public tour at the UF/
IFAS HBREL, you will likely be led by one of our dedicated volunteers (and
UF Master Beekeeper!), Ms. Susan Harris.

And last but certainly not least, all honey bee laboratories need their
supporters. You, readers of these articles and attendees of our events, are
essential to achieving our goals and, thus, assisting beekeepers. At the UF/
IFAS HBREL, we attribute our successes and the very building in which we
work to our supporters. You'll find us thanking you all often throughout these
articles. We mean it each and every time.

Conclusion

You've just gotten a small glimpse into the various roles in a honey bee
laboratory. Hopefully, you've gained some understanding of what parts are
needed and what those job descriptions entail. If nothing else, we hope you
appreciate the complexity and diversity of the roles required to run a success-
ful laboratory. In our laboratory’s history and in other laboratories around
the world, many roles are fulfilled by a single person. Today at the UF/IFAS
HBREL, different individuals often hold these roles. No matter the number of
people, dedicated individuals fill the necessary positions to safeguard honey
bee health. Thank you all for following along on this journey. We will see you
next month for a glimpse into how laboratories are funded.
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Bee B. Queen
Challenge .

Hello Friends,

HaVe a great summer exploring
the outdoors!

Bee B.Queen

Make a list of all the
insects you see this
summer.

Why Do Bees Sting?
Honey bees don’t want to sting you. They just want to
protect themselves and their hive full of food and
babies. There are many dangerous things out there for
bees. Bear and badgers break into beehives to steal
honey. Skunks will go to a weaker hive, scratch at the
entrance of a hive and when the bees come out, the -
T ¥ { PR I®  skunks will eat them.
o] | A Birds, frogs, and spiders .-
! » catch and eat honey-

What bee can you
pass around that
does not sting?

| don’t
know.
tell me

"« ! bees. Other creatures Help! Danger!
3 j,_‘ ¢ like mice, wasps, ants, When a bee stings it gives off an alarm pheromone (a

= . ,'.",{ beetles, and moths will scent) that warns the hive that danger is near. It is way to

¥ 1 :_** “ break into a hive to get call for help. Other bees will come out to defend the hive.

e honey.
rone bee
Ad b £
does not have a

stinger!

How Do Other Animals
Defend Themselves?
Match the animal with the way they protect themselves
then match the photo to the animal. Can you name other
animals that match the defense mechanisms listed below?

1. Skunks A. Plays dead

2. Turtle B. Hide or camouflage
3. Monarch butterflies C. Bites

4. Snakes D. Hard shell

5. Horses E. Too fuzzy to eat

6. Opossums F. Run away

7. Porcupines G. Bad taste

8. Walking stick H. Kicks

9. Rabbits |. Offensive odor

10. Bees J. Spines

11. Woolyworms K. Stings
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Buzz Off

Honey bees need to protect themselves from these intruders.

Circle the words in the puzzle.

Produced by Kim Lehman
www.kimlehman.com
www.beeculture.com
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Easy Bee Sting Cake
(Bienenstich Cake)

There is a very old legend that a town
fought off a raid from neighboring
villagers by launching beehives at them.
Bakers created this cake as a way to
celebrate their victory. Enjoy this simpler
version of this classic German cake.

Batter
¢ 4 large eggs
¢ 1 cup powdered sugar
e % cup all-purpose flour
e 1 tablespoon baking powder
e ¥ teaspoon salt

Topping
¢ 1 cup sliced almonds
e 2 tablespoons sugar - granulated

Filling
e 2 cups heavy cream
¢ 1 package instant vanilla pudding mix

Celebrate Pollinator Week, June 19 - 25, by
asking local establishments and buildings to
light up yellow and orange in support of

2N 'ﬁ’b pollinators! www.pollinator.org
s e )

The Cake

Beat eggs and powdered
sugar for several minutes
until very creamy. Add
flour, baking powder, and
salt to the egg mixture.
Pour batter into a greased
and floured 9-inch
springform pan. Top with
almonds and sugar. Bake
the cake until golden
brown at 3502 Fahrenheit
for 30 minutes.

s

The Filling
Beat instant pudding mix and heavy whipping cream until the mixture has a
buttercream-like consistency.

Putting It Together

Remove the springform baking pan and allow the cake to cool completely.

Use a long serrated knife to cut the cake horizontally into two layers. Cover
the bottom layer with cream filling. Place the top layer back onto the cake.
Done!


mailto:beebuddiesclub%40gmail.com?subject=
https://www.kimlehman.com/
https://www.beeculture.com/
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Mlndlng Your Bees And Cues

pro-pollinator yard option is to replace turf
with flowers and embracing the lawn-free
lifestyle. Photo credit: Bridget Mendel

Parks and Recreation in Saint Paul, Minnesota embracing
a slow mow Summer and allowing the dandelions to bloom
prior to mowing. Photo credit: Bridget Mendel
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Leaves of Grass

Becky Masterman & Bridget Mendel

Commonly referred to by their
nickname “grass,” leaves of grass
have not been so controversial since
Walt Whitman shocked the public in
1855 with the provocative publica-
tion of his book, “Leaves of Grass.”
Confusingly, that book was not about
grass; it was about sensual pleasure.

But in modern times, grass itself
has moved from the realm of meta-
phor to become literally controversial.
All over America, a turf war is raging.
It’s a turf war about whether turf is
good or evil. Turf is actually neutral;
it’s just a bunch of innocent leaves
of grass poking up out of the ground.

But the history of turfis charged
with all sorts of social, political and
ecological issues: land ownership,
indigeneity, migration, the relation-
ship between pesticides and war,
gender politics, the role of govern-
ment, morality and the
ethics of environmental
stewardship. This is all
fun stuff that our outer
word-count limit doesn’t
allow us to dwell on, so
we recommend the book
The Lawn, by historian
Virginia Scott, (which,
while lacking narrative
thrill, really digs into the
shocking origins of Amer-
ica’s obsession with green
lawns. It might be out of
print, but your collective
interest, dear readers,
could change that).

The small corner of
the turf war that we want
to engage in today is per-
sonal to our careers at the
U of MN Bee Lab, that is,
the bees’ perspective on
lawns. We are proud of
our Bee Lab research col-
leagues who are respon-
sible for the incredible
science behind the Bee
Lawn movement, and we
are proud of ourselves for
casually coining the slo-
gan “Slow Mow Summer.”

BEE CULTURE

Yes, we are engaged in a seman-
tic competition with the concept “No
Mow May.” While impressed with
the impact this alliterative slogan
has had on us all, leading many bee
advocates to try mowing less and
experiment with a more riotous and
flower-friendly lawn aesthetic, we
have science backed reasons to move
beyond it, because people: the No
Mow May movement got too literal.
Many folks misinterpreted (under-
standably) the spirit of the movement,
which was about letting important
early May flowers in lawns bloom for
bees, and took it to mean instead
that somehow not mowing at all from
May 1%t to June 1%t was specifically
necessary to help the bees.

The focus on May is good, be-
cause early pollen and nectar for
bees is particularly important as the
majority of bee species are emerging
at this time, at least in our temperate
climate. But, scientists and bee nerds
like ourselves began to worry that the
effort folks were going to change city
ordinances to support “No Mow May”
missed the bigger, better picture,
which is that mowing less and leaving
grass higher all season is better than
an arbitrary marathon of not mowing
at all for 31 days. Turf nerds worried
that not mowing in May at all would
end up damaging lawns, which would
have a negative environmental im-
pact, as leaves of grass actually serve
an important role in sequestering
carbon and mitigating erosion. If you
let your lawn grow a foot high, then
chop it all the way down, it actually
damages the plants, not to mention
your mower.

Slow mow Summer is about re-
ally considering the overall sustain-
ability of lawn care practices. Letting
flowers bloom in your lawns is key.
But it’s also key to set yourself up
for mowing less by choosing the right
turf. Fine fescues are wonderfully
drought tolerant and don’t require
much irrigation. And they require less
mowing. Planting fine fescues along
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with flowers ensures low climate
impact, and high pollinator impact.

“Slow Mow Summer” is trying
to build on and slightly redirect the
“No Mow May” movement. First,
your lawn won’t help many bees if it
doesn’t have flowers in it. Let clover
or dandelions bloom before mowing,
or add in self-heal or creeping thyme
(we will share a link to learn more
about installing “bee lawns”).

If revamping your lawn to be
more florally fecund, remember
that the grass variety itself is huge-
ly important to ensure your lawn
can be sustainably managed; look
for deep-rooted, slow growing and
drought resistant fine fescues to

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 grass
stories or thoughts, please send an email to
mindingyourbeesandcues@gmail.com.

plant. Keep your lawn chemical free
of course, because we’re talking bees
here. Or go for a lawn-free lifestyle
with gardens and blossoming trees.
Or better still, do a little of every-
thing, and add in “messy corners” of
leaves, sticks and stumps to make
sure the bees have somewhere to go
home to after foraging on those un-
mowed flowers. Slow Mow Summer
promotes flexible, long-term focus on
supporting bees, and invites everyone
to participate at whatever level they
want, from just waiting to mow until
lawn flowers bloom, to converting
your whole property into a prairie
and selling your mower on Craigslist.

Slow Mow Summer certainly
could get misinterpreted too. People
may start mowing very slowly—pos-
sibly even breaking for bees. Teens
paid by the hour could really take ad-
vantage of this viral trend, and blame
the bees for increased wages. But we
think that’s okay, and we hope the
slow mowers will also be stopping to
smell the roses this Summer.

Resources:

Pollinator Lawn — Blue Thumb

Planting and maintaining a bee lawn |
UMN Extension

Acknowledgments and suggestions:

The authors would like to thank
Dr. Marla Spivak for helpful edits and
suggestions.
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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:

* Funded BIP Tech Transfer
Teams

* Produced BMPs

* 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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Swarm Control

an upper box when open brood (eggs and
larvae) can be seen on seven frames out of
10 in the brood box, keep young queens,

Dr. Karén Avetisyan

Honey bees reproduce naturally through swarming.
This instinct developed on the long way of evolution. It
occurs when there is not enough work for bees and the bee
population is too dense; when a queen is old; and when
the honey bees’ genetics dictate a high swarm instinct in
their colonies. The swarm can leave the hive with a mated
or virgin queen. Depending on bees’ swarm instinct level,
other swarms may fly out again from the same colony after
a week, or the swarm can give another swarm.

For what reasons do honey bees swarm?

Bees swarm because the hive is overpopulated and
cannot accommodate all of the bees. Or, the bees do not
have enough space to store their honey. Often, climate is a
common cause of bee swarms. Each bee needs more space
in the beehive to maintain a lower temperature when it is
hot outside. Due to poor ventilation and high humidity,
especially after rain, the bees find these conditions to be
intolerable and prepare to swarm.

The old queen is another problem. She may have a
tendency to produce insufficient numbers of eggs while
a honey bee colony is producing a lot of honey. In this
case, the bees require a new queen that can satisfy the
requirements of their colony and may swarm depending
on how strong that instinct is in their genetics.

Why is it important for beekeepers to avoid
having swarmed colonies and add the quantity
of hives by swarms?

When trying to add the quantity of hives, it is not a
good idea to rely on swarming. As swarming is uncon-
trollable, beekeepers cannot plan and catch the swarms.
For instance, if a beekeeper owns 10 hives, and wants to
make it 15 in this year, no one can really tell how many
swarms will fly out and how many can be caught. In
addition, doing that a lot, increases bees’ propensity to
swarm, which will eventually overwhelm the apiary with
uncontrollable swarms. Swarming weakens the colony.
The population of bees in the hive that produces the
swarm is approximately half of what it was before the
swarm. The honey bees there don’t work well that year
and become “sluggish”. That hive will not produce a good
amount of honey or any other byproducts of bees
in that year.

How can we understand that bees will swarm?

The hive is going to swarm if the bees are
bearding (early stage sign and fixable), the pop-
ulation of bees is too dense (early stage sign,
fixable), there are a lot of open and capped queen
cells, especially at the bottom edge of the frames,
the bees are chewing the hive entrance, they ar-
en’t working well (late sign) and the bees aren’t
actively flying out of the hive.

How can bees be prevented from swarming
at different stages of instinct development?

A beekeeper needs to take several steps at
once to prevent swarms. That includes adding
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not more than two years old (for backyard
beekeeping), don’t use queens or queen cells which are
originated from swarmed colonies, use queens from sub-
species which are less inclined to swarming, ventilate well
the hives in Summertime or when bees are “bearding”,
use a screen board and a quilt box, make one inch diam-
eter holes attached with mash on the upper boxes, pay
attention to the hives immediately next to the swarmed
colonies, as they may swarm later, even in a month. The
reason is that swarming bees give information to their
neighbor bees and depending on the level of this colony
swarm instinct, they can awaken them.

If there are already queen cells, a beekeeper can cut
them off and insert beeswax foundation sheets after each
comb. Another method is to take a big split (share the
colony) and give the main hive a lot of beeswax founda-
tion sheets. Only cutting off the queen cells will not help.

If previous-mentioned methods don’t help, by using
a ramp as shown in Picture 1, a beekeeper can remove
swarming bees from the hive. At the bottom of the ramp,
the swarming bees will congregate and the hive will
be attended by normal bees. The bees under the ramp
should be accommodated into the new hive by giving them
beeswax foundation sheets, open brood (eggs, larvae) and
honeycombs per their population.

If bees are already swarming,
what should a beekeeper do?

Narrow the hive entrance so that you can easily catch
the queen when she comes out. Cage her and bring a new
hive to the area where swarming bees are flying (close to
the colony that is giving the swarm). Use a few beeswax
foundation sheets and install the caged queen into the
new hive. Give the latter some open brood and food frames
after the majority of bees have gathered around the queen.
Close the hive up. At the end of the day, the beekeeper
can release the queen or let the bees do that. If the new
hive remains in the same apiary location, it can be moved
1.5 to 1.7 feet daily towards the desirable place.

By Dr. Karén Avetisyan
Bee and Comb, LLC
Email: karen.avetisyan@beekeepingservices.com

Picture 1. Separating swarming bees.
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VE'T
Al?

Dr. Tracy Farone

Greetings beekeeping enthusi-
asts! Today, we’ll dive into the world
of artificial intelligence and explore
its application in the beekeeping
industry. Specifically, we’ll discuss
ChatGPT, an innovative technology
developed by OpenAl, and how it can
help promote honey bee health and
management.

First things first, let’s define what
ChatGPT and OpenAlI are. OpenAl is
a research organization dedicated to

How will more Al affect our honey bees...

developing advanced artificial intelli-
gence in a safe and beneficial way.
ChatGPT, on the other hand, is a
language processing model developed
by OpenAl It uses deep learning al-
gorithms to analyze vast amounts of
natural language data and generate
responses that closely resemble those
of human conversation.

Now, you might be wondering
how ChatGPT can be useful in the
beekeeping industry. Well, let’s take a
look at how AI has already been used
in this field. In recent years, Al has
been used to develop sophisticated
monitoring systems that can track
various aspects of bee colony health
and behavior, such as population size,
hive temperature and humidity. These
systems have been instrumental in
identifying potential problems in the
hive before they become serious, al-
lowing beekeepers to take preventive
measures.

But what if beekeepers could
access all this information and more
simply by asking a question? This
is where ChatGPT comes in. By
using natural language processing,
ChatGPT can be programmed to un-
derstand and respond to beekeepers’
queries in a way that mimics human
conversation. For instance, a beekeep-
er could ask ChatGPT about the health
of a specific colony or inquire about
the best way to treat a particular bee
disease. ChatGPT could then provide a
response based on the latest research
and data, helping beekeepers make
informed decisions about the health
and management of their hives.

However, as with any technology,
there are pros and cons to consider.
One of the advantages of ChatGPT is
that it can save beekeepers time and
money by providing quick answers
to their questions without the need
for extensive research. Additionally,
it can improve the accuracy and con-
sistency of the information beekeepers
receive, as ChatGPT’s responses are
based on objective data rather than
personal opinions.

On the other hand, there are
concerns that relying too heavily on
Al could undermine the importance of
hands-on experience and intuition in
beekeeping. Additionally, there are
issues surrounding data privacy and
security that must be addressed to
ensure that beekeepers’ information
is protected.

Despite these concerns, it’s clear
that Al has the potential to revolution-
ize the way beekeepers manage their
hives. By combining Al with traditional
beekeeping practices, we can achieve
a more sustainable and efficient ap-
proach to honey bee health.

In conclusion, ChatGPT is a cut-
ting-edge technology that has the
potential to transform the beekeep-
ing industry. Its natural language
processing capabilities can help bee-
keepers access vital information about
the health and management of their
hives in a quick and convenient way.
However, as with any technology, it’s
important to weigh the pros and cons
and ensure that it’s used responsibly
and ethically. With the right approach,
Al can help us achieve a more sustain-




There is a hazy line defining the future of Al use

able and successful future for honey
bees and the beekeeping industry as
a whole.

If you made it this far in the
article, congratulations! You were
reading the ramblings of a computer.
What did you think? Are you sur-
prised? The above text was generated
with me working with ChatGPT uti-
lizing the following prompt:

“Write up to a 2,000 word article
starting with: a brief introduction
and definition of what ChatGPT and
Open Al are, what ChatGPT can do
and the pros and cons of this tech-
nology. Then give an overview of how
Al has been used in the beekeeping
industry and how it may be used
in the future to promote honey bee
health and management. Write the
entire article in the style of Dr. Tracy
Farone, author of the Bee Vet column
in Bee Culture Magazine. Dr. Farone’s
writing style is conversational but sci-
entific. Do not introduce Dr. Farone
in the article, the audience will know
who she is. Do not end the article
without completing a sentence but
finish with a conclusion.”

This was the eighth prompt and
try of Chat to get to a writing of this

42

quality. Previous times the instruc-
tions were not followed, the article
stopped in midsentence, information
given was superficial and the tone
was cheesy car salesman at times.
The word count is still only 517.

In the computer-generated writ-
ing, as a critical human thinker, I
believe one can see how much Chat
thinks of itself — it’s quite the happy
narcissist! It claims to be objective,
but I think the biggest worry is “gar-
bage in, equals garbage out”. The
potential for bias, dangerous bias, is
a large concern. However, objective
truth is anything but simply objective
anymore. True science is about the
ability to ask questions and critically
reason through them. It is the line
between Al and self-awareness...

Even though ChatGPT has ac-
cess to and the ability to compile
millions of data sources, Chat left out
a few things in its article. It did not
discuss automated beehives in detail
(from Beewise to Beehome) or various
in-hive monitoring devices or apps
considered to be forms of Al I find
anything that could make improving
hive health to be well worth a try but,
of course, it must practically work
and make economic sense as well.

BEE CULTURE
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Many are praising the techno-
logical capabilities and applications
of this new birth of Al, considering it
just something we will have to adjust
to like the Internet and social media
(Have the pros outweighed the cons
here?). Others, including key devel-
opers like Elon Musk, are calling
for a pause in this rapid pace of the
development of technology before we
can fully understand what it will do
in our world. A few abilities of Chat
GPT that are being promoted but also
cause concern include:
1.The ability to create malware end-
lessly. Al does not need to sleep, eat
or take out the garbage.

2.Pretending to be someone (hu-
man). For example: dating apps
(creeeepy!), better phishing/scam
messages, writing resumes.

3.Assisting in cheating in school,
college, graduate school, medical
schools...

4.Giving advice to the user on rela-
tionships, psychological support,
even medical advice.

5.Being a friend or companion to
the user.

6.Taking over multiple human jobs.

A few weeks ago, I sat in a room
full of college faculty listening to our

June 2023



computer science department give a
presentation about what ChatGPT/
Open Al is and what it can do. I was
hoping to get some answers about

how we handle this new technology. Swarm c at Cher
To be honest, the mood in the room
was grim. From a teaching perspec-

tive, this technology brings up huge a new, must-have
ethical and cheating concerns, as gadget'

Chat can write original papers for
students, do their homework for them
and some claim, even write PhDs. 1 4
Technology to detect such shenani-
gans is available but unable to keep
up with the latest Chat versions de-
veloping by the day. How are young
minds ever going to develop critical
thinking and acquire knowledge if a
computer can simply do it for them?
At the meeting, the suggestions
we received suggested going back to
paper and pencil writing in—class. as- order it at
signments, exams and oral examina-
tions for true assessments of student Www.swal‘ml‘eachel‘.com
knowledge. Great... advancement
leads to going back in time. Clearly
these methods are not practical in
large classes, primary writing cours-

es or online classes. However, after o

playing around with Chat for this ar- " Are you subscribed to
ticle, I was a bit relieved that, at least : atc Catch the Buzz? It’s our
for now, those of us humans with

functioning brains may still have the !B UZZ' dally email blast. If not, E fp= T
upper hand. I will leave you with one scan the OR code or go to CES
last conversation I had with Chat...

Me: How do you get out ofacard-  WWw.BeeCulture.com/Catch-Buzz/Subscribe-Newsletter
board box?

ChatGPT: As an Al language
model, I do not have a physical body,
so I cannot get out of a cardboard
box. However, if you find yourself
stuck in a cardboard box, the best
way to get out would be to push or
pull the flaps open from the inside or
cut the box open with a sharp object.
It’s important to be careful when cut-
ting the box to avoid injury.

Me: So, a person would use their
brain to figure it out.

ChatGPT: Yes, that’s correct. A
person would use their problem-solv-
ing skills to figure out how to get out
of the cardboard box.

WOODWOREING

1985 Mine Rioad + Raradics, FA 17547
717-806-0193
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Much has
been written and
Listen along here!  said about the nu-
merous pesticide, pest and pathogen
issues beekeepers are wrestling with,
as it should be. What has gotten
somewhat less attention is the threat
that impacts all beekeepers and
honey bee colonies everywhere in the
world because it threatens everyone,
everywhere: the climate crisis. Across
the globe, climate-induced tempera-
ture extremes, droughts and floods
have in some cases had a positive
impact on crops. Unfortunately, the
general effect of climate destabiliza-
tion has been an overall reduction
of crop yields (IPCC, 2022). Reduced
yields lead to increases in hunger,
and the resulting malnutrition relat-
ed diseases, poverty and dislocated
populations of climate refugees
worldwide.

Bees sip rather than gulp

To date, beekeeping and honey
production has proven itself to be
more resilient to climate disruption
than other agricultural crops. Of
course apiaries can be devastated
by floods that wash away hives, or
wildfires that turn colonies to ash,
but bees handle drought better than
other agricultural pursuits. This is
because they simply require less
water than most crops and livestock.

For example, farmers in Zimba-
bwe have found that honey produc-
tion is proving to be relatively stable
even while crop production in general
has decreased, or in some cases total-
ly failed (Mambondiyani, 2023). This
has led to an increase in beekeeping
in parts of the African continent. A
side benefit from the proliferation of
beekeepers is that African apiaries
are helping to conserve precious

vegetation in arid regions, as villagers
avoid cutting trees near apiaries out
of fear of the bees.

Diverse forage

One of the reasons beekeeping is
proving itself to be more resilient to
our changing climate is because bees
often forage on wild plants and are
not totally dependent on agricultural
crops. This is an important trait since
feral and native vegetation are often
more drought tolerant than cultivated
crops. Wild and indigenous plants
can make up for decreased forag-
ing opportunities when agricultural
crops suffer reduced nectar and pol-
len production from a lack of water.
The wide foraging area that honey
bee colonies utilize (over three miles
in every direction) helps ensure that
any plants within foraging range that
do have access to water and are in
bloom, will be discovered by the bees.

Modest land requirements

Compared to other agricultural
endeavors, beekeeping activities
require the least amount of land, so
farmers are often able to add honey
production to their farm plan without
sacrificing space for other crops. Api-
aries can also utilize infertile land, or
areas otherwise not suitable for other
forms of agriculture.

Since beekeeping doesn’t modi-
fy or permanently alter the area in
which it is carried out, it is fairly easy
for an apiculturist who doesn’t own
property to find land owners that are
happy to provide apiary accommo-
dations on their property. This helps
make beekeeping the most accessible
of all agricultural efforts, especially in
third world countries and among pop-
ulations with modest incomes since
land ownership is not a necessary
requirement to keep bees.

The pollination dividend
Through the act of pollination,
honey bees increase crop quality and

Beekeeping’s Future

yields, an attribute that often causes
landowners to seek out beekeepers
willing to place bees on their land.
Instead of being accused of stealing
from neighboring farms, beekeepers
receive praise for the pollination ser-
vices they provide. The pollination
action of bees also helps ensure the
presence of wild and native species
of plants and trees, which indirectly
benefits wildlife as well.

A model of sustainability

Beekeeping is not only proving
to be somewhat more resilient in the
face of climate destabilization, but it
can be part of the climate solution.
Depending on how it is carried out,
the perennial nature of beekeeping
provides the potential to have one
of the smallest environmental foot-
prints in all of agriculture (Mujica
et al., 2016; Moreira et al., 2019;
Pignagnoli et al., 2021). The bees do
most of the work. The biggest energy
demands of beekeeping are in travel-
ing to and from apiaries or migratory
pollination sites. Significant energy is
also required for extracting, bottling
and processing of honey and bees-
wax. By keeping beeyards close to
the honey house or farm that need
pollination services, using renewable
energy sources for processing, and
non-plastic packaging, many of the
negative climate and environmental
effects of apiculture can be reduced,
if not eliminated.

Since every beekeeping operation
is different it can be difficult to pin-
point the exact ecological footprint of
beekeeping in general. Much depends
of the variety of practices such as
feeding regimens, treatment practic-
es, honey yields and shipping and
transportation distances used by the
beekeeping operation. Migratory bee-
keeping operations for example have
been shown to have greater disease
problems and results in bees more
likely to have compromised immune
systems, all of which increases the

Despite enormous environment challenges facing
the honey bee and beekeepers, there are a number of
reasons to believe that the beekeeping industry is better
able to withstand the uncertain future than other
agricultural industries.

BEE CULTURE
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Climate destabilization is making things harder for farmers,
especially in arid regions like Africa.

need for treatments and expensive
inputs (Brosi et al., 2017; Sim-
one-Finstrom et al., 2016; Gordon et
al., 2014; Jara et al., 2021). Generally
speaking, the ecological footprint of
backyard beekeepers is more than
three times as small as your standard
commercial beekeeping operation
(Kendal et al., 2011).

Unlike most agricultural activi-
ties, the very nature of the beekeeping
business model provides the potential
to be more sustainable. Vegetable,
grain and fruit farmers typically need
to buy new seed, fertilizer and agro-
chemicals annually, while providing
tilling, irrigation and weed control.
Beekeeping is a perennial activity.
Beekeepers can use the same hives
season after season, and as long as
they are able to keep their bees alive,
the need to purchase expensive in-
puts on a yearly basis is minimized.

It is easy to focus on all the
challenges and fall into a “Woe is
me” attitude considering the con-
stant flow of bad news facing our
industry. While I am not saying that
things are going to be easy, there are
plenty of reasons to believe that the
future of beekeeping is more secure
than other agricultural industries,
many of which are profitable only
because they are being propped up by
government subsidies and taxpayer
dollars. Beekeeping has the potential
to provide one of the most stable and
sustainable agricultural business
models during the uncertain climate
future that threatens to destabilize
much of agriculture as it is practiced
today. While beekeepings’ ecological
footprint is already better than most
other forms of agriculture, we can
improve the current carbon footprint
of the industry by finding ways to re-

duce emissions
by minimizing
transportation
and shipping
distances of
bees, increasing
. the adoption of
stationary bee-
keeping practic-
es and by local-
izing, or at least
| regionalizing our
. business models.
4 Many bee-
' keepers initially
get involved in
this ancient craft
out of a concern
and desire to
benefit the natural world, a world that
is rapidly changing and not always
for the better. Thankfully, beekeeping
appears to be better situated than
most of agriculture to weather the
unstable and uncertain future that
is envisioned. Despite the numerous
very real and serious threats to honey
bees, there is good reason to think
that beekeeping, and therefore honey
bees themselves, will continue for as
long as the planet’s ecosystem can
support it and us. -

Ross Conrad is author of Natural
Beekeeping: Revised and Expanded, 27¢
edition, and The Land of Milk and Honey:
A history of beekeeping in Vermont.
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New(ish) Beekeeper Column

w amie w1 0e e Off the Wahl Beekeeping

beekeeper is to become self-sustain-
ing. Learning the intricacies of one’s
micro-environment and how to get a
hive to survive through our variable
northern Winters can be a challeng-
ing task. Once the hive survives the Winter, there are a
new set of conditions to consider. One of those consid-
erations is how to minimize the probability of swarming.
In last month’s article, I covered the causes of swarming
which led to the conclusion that one of the best ways
that has been found to minimize the natural instinct to
swarm is to create an artificial swarm by doing a split.
Once the split has been completed, as described in a pre-
vious month’s article (just prior to the one on swarms),
it is time to introduce a queen to the queenless split off
starter hive or nucleus hive (nuc). If the beekeeper does
not wish to wait for the time it takes the split to make a
new queen on their own, where does the beekeeper get
an additional new queen? The logical choice would seem
to be to purchase another queen from a commercial
source. But if that queen is from out of state or from a
considerably distant location it is almost like starting over
again. The purchased queen from a far off place will be
laying eggs that become brood that need to once again
acclimate to your own micro-climate. Producing a queen
that comes from your own stock is often a much better
option. She will be the product of a hive and its workers
that have previously acclimated to your own environment
and climate conditions. She will have a better chance at
producing future workers whose genetics have also ad-
justed, allowing for a potentially greater degree of success
to survive the coming variable Winter.

Hives devel-
op new queens
for three basic
reasons. One is if
there is an emer-
gency where the
previous queen
was damaged or
removed by the
beekeeper. A sec-
ond is when the
hive senses the
queen is ailing or
running low on
sperm to fertilize
eggs — called a su-
persedure. A third
is the impulse to swarm where the existing queen often
leaves with around 50% of the bees in the hive to establish
a new colony, leaving the remaining bees to produce a new
queen. The beekeeper can use this third instinct to their
advantage by creating an artificial swarm with a split and
adding a queen from one’s own stock. I have found that
raising a few queens from my own bees is not that hard

A lovely queen on a nuc frame.

RAISING QUEENS
Richard Wahl

of a task if a few basic techniques are followed. There are
two methods of raising queens as explained as follows.

Preparing a Starter Nuc

Several years ago I decided that if at all possible, I
would not be buying any more packages of bees. Although
I have bought several packages over my first ten year span
of beekeeping, they were mostly to expand my stock or
try a new race of bees, and of course, to replace some
overwintered deadouts as I was learning better wintering
techniques. The commonly accepted theory in our area
for starting a new hive, be it package, nuc or swarm, is
to get it off to a good start by the Fourth of July. I have
successfully gotten August swarms or nucs through the
following Winter, but it is a bit more iffy.

The first step in queen grafting is the preparation of
the queen starter nuc. I built a super sided with screen
to place under the five frame closed starter nuc for air
circulation in the warmer June weather and placed a wet
sponge in a shallow water dish at the bottom for a water
supply. I suspect this could be done earlier in the year
with a closed sided empty nuc super in cooler weather
set below the five frame nuc. Either way, the bees in this
nuc are closed off and given no exit overnight and discover
they have no queen. The next day, when queen cups with
larva are inserted they will be ready to make queen cells.
How to get queen cups containing larva will be explained
later. The queen starter nuc has a frame with honey, at
least two frames of capped brood from a donator hive,
a frame that is mostly empty or drawn comb that has
some pollen (if not on the brood frames) and of course,
the empty queen cup frame.

Queen cells are peanut shaped on a queen frame. Empty cups
have larva that did not take.
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Place the pollen side of a frame next to the brood
frame as the nurse bees need the pollen to feed and raise
new queen larva. The two frames with capped brood
include the bees from the parent hive, as well as two
additional frames of bees shook into the starter nuc that
were near the donated brood frames. Brood frame bees
have not been out of the parent hive yet, so most all of
them will stay in the nuc when opened after queen cup
insertion. The excess of nurse bees on the brood frames
will be eager to make new queen cells in order to get a
new queen. If reusing plastic queen cups, it is advised to
rinse them thoroughly in hot water (boiling will melt the
plastic) to rid the queen cup of previous queen pheromone
for better acceptance. If a drop of honey is placed in each
queen cup the bees are more likely to better polish the
cup overnight in preparation for the larva that is to be
inserted the next day.

Grafting Larvae into Queen Cups

Harvesting the smallest larvae to place into queen
cups is not difficult. The smallest larvae are just newly
hatched eggs, usually right next to comb cells with un-
hatched eggs. Eggs standing in a vertical position are
about one day old. Those that are lying on their side are
two to three days old. Choose the smallest larvae in cells
next to the eggs lying prone. The smallest larvae will be
smaller than an egg in the cell next to it and using a
magnifier with a head lamp may make it easier to see.
I fumbled my first few larvae collection tries years ago,
but still managed to get ten queens out of a twenty cup
attempt on my first try without magnifier use.

I use what is
called a Chinese
grafting tool, plac-
ing the smallest
larvae possible
into base mount-
ed queen cell cups.
Older larvae may
not make the best
queen as at three
days when the egg
hatches (ecloses),
the bees have de-
cided whether it is
to be a worker cell
or queen cell. The
correct technical
term for hatch-
ing is “eclosing”
meaning in reali-
ty the egg casing
simply dissolves
away and no egg
shells are found
in the larvae cell.
Older larvae may have had a day or so being fed bee
bread, which is a mixture of pollen and honey secreted
by nurse bees. Queen cells will receive or be returned to
being only fed royal jelly.

It took all of fifteen minutes to move twenty larvae to
queen cups after the initial starter nuc set up. Carefully
slip the tip of the tool which flexes under a larva, and
gently lift it out. It is important not to roll the larvae as

A photo of myself using a
grafting tool to collect larva.

their breathing orifice is only on one side at this stage
and if rolled in the royal jelly, they could suffocate. Place
the tip of the grafting tool with the larva in the bottom
middle of the queen cup and push the plunger which
deposits the larva with a bit of royal jelly into the queen
cup. I work with a warm damp towel to cover the queen
cup holder while placing the remaining larva into queen
cups. It is important not to let the queen cups dry out, if
working in hot weather and not to let them get too cold, if
working in cooler weather. If there is no separate warmed
room nearby, working in the warmed cab of a pickup
truck works equally as well.

It takes sixteen days for a queen to emerge from a laid
egg, so it is important to keep a close eye on the calendar.
Using this method, the age of the harvested larva should
be around the four days old stage (after the egg was laid)
but it is best to err on the low side of the progression from
egg to larva to pupa (capped cell). I take a quick look at the
queen cup frame on day four or five after grafting to see
how many queen cups are started with the assumption
that the bees chose viable larva to raise new queens. It
is important not to disturb the queen cells between days
seven through ten after cup insertion (eleven to thirteen
days after the egg is laid) as these are critical days in
queen development. Since larva next to eggs could be
anywhere from three to six days old, I check for mature
capped queen cells on day thirteen. At this time, any nucs
or receiving hives need to be ready to receive a queen cell
removed from the starter nuc. Queen cups with cells can
be carefully taken from the frame and inserted into new
nucs or queenless hives. I like to cage the queen cells if
going into a queenless hive to see that when she emerges
she will be accepted. I have also caged several queens in
a single hive and they will be taken care of by nurse bees,
provided they do not come in contact with each other.
If multiple queens are freed in the nuc or hive, the first
out will normally kill the others. Common practice is to
put two queen cells in a hive/nuc and the first out wins.

It can take up to two weeks (weather dependent) for
the virgin queen to go out on mating flights before one
finds any eggs from the new queen. Once the queen is
laying eggs the nuc or hive can be expanded with ad-
ditional frames and/or deeps and the new hive should
continue to increase in size. An early Summer start may
even yield some extra honey for the beekeeper in the Fall.
Later Summer starts may need to overwinter before honey
can be taken the following Summer. If nucs were begun
during the past Summer and overwintered, they are great
assets the beekeeper can sell or use to increase the hive
count the following year.

It is up to the beekeeper to decide from which hive
to select larva for production of queens. Some selection
criteria to consider may include the ability of the parent
hive to overwinter and how disease free that parent hive
has been. Temperament of the hive or amount of honey
production may be points for consideration. To some de-
gree, mite counts and extra sugar feeding consumption
may play into the best hive to choose larva for queen
development. The beekeeper should choose the hive from
which they take brood and larva for queen development
that best suits the beekeeper’s desired traits for the new
nuc/hive. This assumes the donating hive is strong
enough to support being split. The best success with
grafting the best queens is when there is a nectar flow



Nucs come in wood or cardboard containers and
the bearding was due to a need for better top
ventilation which was solved by moving the bees
to a ten frame deep with an inner cover.

occurring. An artificial low can be made by feeding the

starter nuc one to one sugar syrup and adding a pollen
patty to help produce the best queens possible.

Queens for Walk Away Splits

If time and /or quantity of queens is not a factor then
getting a few more queens by doing a walk-away split may
be a better and even easier method in queen production.
After equally splitting the brood, nectar/honey and pollen
frames from the single or double supers, let the sepa-
rated new hives develop. It does not matter which hive
is queenless, as long as eggs are present in both hives,
since the queenless hive should produce a new queen.
The beekeeper can assist the process by scratching the
bottom quarter of several smallest larvae cells away along
with the three or four cells below it to give the bees room to
make a new queen cell. If by chance the bees make queen
cells on more than one frame, the second queen cell frame
can be moved to a second starter nuc and brood, honey
and pollen frames added to it from another strong hive.
This can result in a three way split from one strong hive.

A split can consist of as little as three frames; one
brood frame along with a frame with pollen and another
with nectar/honey for a food source. A year ago, I suc-
cessfully got six of seven hives through the Winter months
and felt they were all strong enough to be split. For three
of them, I found the overwintered queen, marked her and
moved the queen along with brood frames to a five frame
nuc. These three nucs were ready for sale at the beginning
of May. The parent hives each developed a new queen
and even produced a honey super or two for my taking
later in early Fall. The other three hives that were split
provided brood and eggs for the nuc with the queens left
in the parent hive. I waited until the nucs produced new
queens, mated and began laying eggs before considering
them ready to sell. I did have to add a new frame or two
of brood from the parent hive as brood frames in the
queen developing nucs had mostly emerged. I could have
waited until the nuc with the new queen was fully laying
and workers capping brood, but that would have delayed
their potential sale for several more weeks. A purchaser
of a five frame nuc would normally expect to get three
frames mostly covered in capped brood with the laying
queen along with a frame largely covered with pollen and
the fifth frame with nectar and/or honey stores as a food
source. The best queen production will occur during a
nectar flow which the beekeeper can create artificially by
feeding. The year in which I split all six hives in one fash-
ion or another is the first year in which I did not capture
a swarm near my beeyard. It has now been five years
since I purchased a package or nuc of bees having relied
on my own queen rearing and reproduction techniques.
I am happy with my own stock and my hive’s honey pro-
duction has surpassed that of the packages or nucs that
I have purchased in the past. If you have not tried raising
queens from your own stock, give it a try as it presents
a whole new aspect of the beekeeping experience. Your
results may vary based on your environmental conditions,
experience or the state of your hives.
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SOUTHEAST www.southeastbee.com
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All packages come from Hives stored in the Jesup, Ga area year-round.
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This small apiary is nice and flat, easy to drive to and has the
advantages of foliage and fencing for privacy. It has a water source.
The weights are on the hives in case of wind. The tallest hives are
secured with straps because there is always the possibility of
earthquakes in this county. These are factors beekeepers need to be
aware of and prepare for.

This apiary has pros and cons. The pros are that it is behind a
fence with a field between it and homes. The entrance is facing
inward so the bees’ flight path would not bother people on the
other side of the fence. The main bad thing is that field of very dry
grass is a fire hazard here in our very dry Summers. It should be
mowed down! Note: this bee colony belonged to a 4-H beekeeper
being mentored by Marcus Sugihara, my co-leader at the time.

Selecting
Land for
Your Bee
Colonies

Ettamarie Peterson

Recently, I went to a farm conference and heard a
talk on Farmland Assessment that gave some very good
advice on how to decide what land is best for leasing. As
I listened to the talk, my thoughts were on how much of
this applies to beekeepers looking for places to keep any
number of colonies. I realized a lot was good information,
but even more considerations should be added.

Make yourself a list of what you must have and what
you would like to have before you even go to the property.
Some things such as access to water would be on your
vital to your operation list.

Other things [ would also consider would be roads to
the exact location your bees would be set down on. Some
roads might be unusable in wet weather. That would be
a deal breaker if your colonies are going to the California
almonds in early February. It might not be a problem if
you are not intending to move the colonies once they were
in place and don’t mind hiking and transporting your
hives and other equipment from a parking area to them.

Consider how safe the colonies are from thieves,
animals, floods and fire. I recall being called to a friend’s
farm property to rescue bee colonies after the cows had
knocked them over. The owner of the bees lived about
fifty miles away and couldn’t quickly get back to help.
I hate to say it but, I had pointed out that problem and
told my friend that owned the land there needed to be
fences between her cattle and his bees. A few years ago, a
friend lost sixty colonies to one of our California wildfires
because he wasn'’t allowed into the area to truck them out
before the fire destroyed them. I know two different bee-
keepers that lost several colonies to unexpected flooding.
When selecting land, you must think of the worst-case
possibilities.

When looking at land you are considering leasing or
even short-term renting, bring your check list and make
notes so you can compare properties later. Take pictures
to help you remember what you saw. After looking at more
than one site, it is easy to forget those mental notes you
took. Trust your instincts and ask lots of questions. If
that bothers the owners, maybe they are not people you
want to be dealing with. It would help if you could do a
background check on the land owner just as he would
be expected to do one on you.

Overall, when looking for property, learn all the zon-
ing restrictions. Generally, bees are welcomed onto rural
land, but some areas might restrict number of colonies
or distances between apiaries. Know how much land you
will need. Some beekeepers might want to have a mobile
home or travel trailer near the proposed apiary. Find out
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This apiary is actually in Ireland. It has the advantage of being hidden
away but had easy road access. Some places in the USA that have
Summer rains could be like this. Unfortunately, we would not have this
option in California! The beekeeper chose this spot because he knows
there are no drones nearby to harm his breeding of the Irish Black
Bee. Beekeepers should keep in mind what kind of bees are in the
vicinity if they are doing any serious genetic breeding.

This apiary was selected by a committee from the Sonoma County
Beekeepers Association. They were allowed to use private land and
built heavy duty hive stands. They selected it for privacy, access to
water and not too difficult to move the equipment onto it plus there

was an organic vegetable farm just on the other side of the hedge row.

The equipment plus the hive stands were a large investment of funds.
what is allowed. It might be possible to have temporary
housing. If housing is on your needs list, find out what
the potable water and sewage disposal sources are.

As they say in the real estate business “Location,
Location, Location” is important. How far away are lands
that are being sprayed with chemicals that could harm
your bees? In California, there is a BeeWhere program
that by law makes beekeepers register their colonies and
tell their location. They must notify the county when they
are moved. This law protects the beekeepers because
commercial agriculture operations must notify in a timely
manner when spraying will occur. I remember listening
to a bee speaker that said the quickest way to kill your
hives is have them near a cornfield. If possible, I would
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Before bringing in several colonies to this apiary, the beekeeper
needs to spend time cleaning up the property. Those boards in
the background are a hazard and make it difficult to do weed
abatement. The building could be a real plus for storing
equipment safely. Another plus is there is a cattle watering
trough nearby where bees can safely access water by the float
that keeps the water running.

also want to keep my colonies close to my home for many
reasons such as saving fuel costs and time.

Determine how compatible the landholder and the
neighbors are to having an apiary on the property. In my
county, many hobby beekeepers are adamantly against
having commercial beekeepers nearby. They accuse them
of causing robbing and carrying diseases. Recently there
was an article in the newspaper talking about how won-
derful it was that 120 colonies were going to be placed
on county-owned land leased to a professional operation.
The uproar from several hobby beekeepers started. The
professional beekeeper told me that he and two other
beekeepers I know have been leasing land around the
county for the last twenty years without problems. He will
try to have a reasonable discussion with the objectors.
Hopefully it will work out for everyone.

Having secure storage near your colonies could be
on your list. Find out if there is a safe place to use. If you
have to build a storage unit or buy a prefab one, decide
if the cost will “pencil out” as they say in accounting. If
your expenses make a negative cash flow, that is not a
good business model. Another cost could be fencing. If it
is already there, make sure you have access to the col-
onies whenever you want to be there. It is easy enough
to have chains with multiple combination locks. Explain
how sometimes you might want to be there after dark to
lock up the colonies for one reason or another.

Water is an important factor to consider. You need
to know how reliable it is. The creek on our property is
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Okay, here are your choices now that | have reviewed
various options. Where in this picture would you want to
put your bee colonies? | can see an ideal spot!

a dry creek once the rainy season stops. Our dry sea-
son can last for as much as six months, so my colonies
have to depend on my well water. I remember visiting a
beekeeper on the Greek Island of Milos. He had to bring
large containers of water where he kept his bees because
there was no close water. He also had to put large rocks
on the hives to keep the wind from blowing them over!

The terrain is important. Flat land is much preferred
for obvious reasons. If the only flat land is on the top of
an incline, it will be more difficult to move your colonies
to the level ground.

Besides considering how level an area is, think about
how much sun, shade and wind to expect. Maybe you
have found some land that has everything but some
feature you value. Decide if you can change that, such
as providing shade or a wind break. Remember to think
about the cost.

Another important factor to investigate is insurance.
Check with the owner about what is insured and what

Th i

e Everything
*Rechargeable L-lon Battery, 6+ hour run time
sRemote speed control including whisper mode
=40,000+ bee capacity with near-zero deaths

=10 Ibs total weight and back-pack carry
*Escape-proof design (built for Africanized bees)

Bee Vacuum
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This apiary is actually in a park in a community outside of Dublin,
Ireland! | thought it might inspire some beekeepers to “think outside
the box.” The rustic looking fencing is serving the purpose of
changing the flight paths of the bees so no visitors will fear looking
at the hives. Maybe some enterprising beekeeper could do
something similar in his or her community and work out a deal to
share the honey in return for use of the space. I think | would also
design some educational posters to attach to the poles to promote
organic gardening and knowledge of bees.

you would need to insure on your own. Typically, you will
have to have owner’s insurance on your personal equip-
ment much as you would have to have when renting a
dwelling for yourself.

Get everything in writing and sign an agreement as
to price, expectations of your responsibilities, promises
made by the landowner and length of time the agreement
is good for.

All these considerations and cautions might sound
scary but remember you have an investment whether it
is one colony or hundreds of colonies. -

o

j (512) 995-0058 | sales@AllMyBees.com | www. AllMyBees.com
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Visit us: www.beelinewoodenware.com
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Bees and Women
Susan EE. Williams

In 1905, the first annual Har-
risburg, Pennsylvania beekeeping
convention was held on December
6™ and 7%. Among the people who at-
tended was a woman named Susan E.
Williams of Moorestown, New Jersey.
Miss Williams was a reasonably new
beekeeper. She was a good listener
and highly enthusiastic, making the
speakers feel more at ease with her
presence. E. R. Root found Miss Wil-
liams to be a part of a different class
of women beekeepers. He compli-
mented her on how she has enriched
the beekeepers from all around and
how these women occasionally give
the beekeeping world some practical
suggestions and scientific facts.

E.R. Root wrote “Scientific Am-
ateurs” under the department of
General Correspondence (The Modest
Small Beekeepers), “Miss Williams
has kept bees for a comparatively
short time. She represents a type
of “scientific amateur,” if I may use
the phrase. She has a neat apiary in
her backyard where she gets much
pleasure and profit.” (Gleanings,
1908, Jan. 15, pg. 88). E. R. Root
classified her as a “type” of a class
of beekeeper who was not solely in it
for the almighty dollar. He respected
the fact she was a nature lover and
that Miss Williams was performing
an invaluable service.

Miss Susannah Williams was
born in Burlington, New Jersey, in
1873, the youngest of six. Her father

Mrs. Williams Spencer
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Nina Bagley

was superintendent of West Town
Boarding School in Chester County,
PA. The family were orthodox Quak-
ers. Miss Williams was interested in
bees because a friend asked if she
would teach a class to some children
on natural history subjects. Miss Wil-
liams pleaded ignorance to get out of

it. Now her friend insisted and said, |
indeed, you can read enough to be

able to give a simple, childish talk.
So, she gave in to her friend just like
most of us would have done.

She started to read about bees,
spiders and birds. Now, we can guess
the results. We have all been there.
Miss Williams became so interested
in the bee world that she didn’t even
get around to the spiders and birds.
Miss Williams wrote, “Spiders I ab-
horred, butIlearned to tolerate them
and greatly admire their skill and
wisdom. But the bees [ was fascinated
with. Such industry! Such sagacity!
Such cleanliness! Such perseverance!
Truly, it borders on the miraculous.”
(Beekeeping for Women, A. 1. Root,
1906.)

She read Maurice Maeterlinck’s
poetical book with much delight. She
also read one of my favorites, Mrs.
Comstock’s How to Keep Bees, which
was another treat. Mrs. Comstock
was a regular writer in the mid-1800s
for Gleanings in Bee Culture. She was
a Quaker who wrote about her expe-
riences in plants and beekeeping. A.
I. Root called her a particular type of

Agnes Spencer (Daughter)
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woman. Miss Williams also studied
the ABC and XYZ of Bee Culture by
A. 1. Root. Her interest grew, and she
planned to have bees in the Spring
of 1905.

She had an older sister Rachael,
a doctor, and she had three hives of
the standard black bees and said she
could take care of them for a share of
the honey, which she agreed. Having
read so much, she still did not know
what a bee looked like or the inside
of a hive. So in May of 1905, Miss
Williams commenced her beekeeping
adventure at thirty-two. She wrote
this: “No veteran can imagine the awe
with which I first beheld the interior
of those hives, and how I should ever
learn to handle the frames was a
frightful unsolved problem. My friend
ascertained that one colony was
queenless (a fact I never should have
discovered alone), and he deemed it
wise to unite the bees to other col-
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onies. This he did and removed the
hive. Thus my stock was reduced to
two colonies.”

When Spring came around, she
sought help from two beekeepers, Mr.
Selser and Mr. Horner. The two men
kindly invited her to see their work
with the bees occasionally, learning
more from them than she could ever
gather from books.

Miss Williams purchased an
Italian hive from A. I. Root, and she
thought they were beauties and never
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tired of looking at them. She would
eventually replace all of her black
queens with Italians, and she thought
it was short of a miracle to see the
bees turn yellow. Now she needed
to figure out the financial part of it,
but she hoped to make it pay one
day. A beekeeper of long-standing
said to her, “Remember, you are now
getting experience, and experience
costs money.”

She started with two hives in
1905. The following year, she in-
creased her hives to six. She took
over a hundred and twenty pounds
of honey off her bees and increased
her hives in 1907 to twenty-five using
the Alexander method of taking off a
thousand pounds of honey. In addi-
tion to that, she caught two swarms
that year. Miss Williams was accus-
tomed to getting stung. She compared
it to a mosquito bite.

In conclusion, she wrote: “I have
nothing to say to those who must
make money at beekeeping, for I
have not tried it long enough to know
of which I speak, but for those who
wish a pleasant, healthful, varied
and interesting occupation. I would
say keep bees by all means, and you
will be repaid in honey and health,
at least.” (Beekeeping for Women, A.
I. Root, 1906.)

Miss Williams would continue
beekeeping. She would marry a Mr.
Rueben Hall-Spencer, born in 1879
in Sheffield, Yorkshire, England. They
were married in Morristown, New
Jersey, on April 17%, 1915. Rueben
was a bookkeeper for a coal company.
Now Mrs. Susan Williams Spencer,
would give birth to a daughter, Agnes
W. Spencer, in 1918.

Short-term birth sequelae of the
1918-1920 Influenza pandemic in the
United States, caused a high rate of
maternal deaths. Mrs. Spencer was
forty-six years old, so there were risks
for a woman having children at her
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age. She was blessed with a healthy
daughter, Agnes, named after Rue-
ben’s mother.

She was seventy-two when her
husband, Rueben, passed away on
April 11%, 1945. He was sixty-one.

Her daughter Agnes graduated
from college. She worked as a sec-
retary and married John Newman
Sumner at forty-one. He was married
before to Mrs. Margaret Southhall
Hayman of Moorestown. They had
three daughters when she passed
away in 1958. The following year,
John N. Sumner married Agnes W.
Spencer at her cousin’s home in
Moorestown, New Jersey. It was her
first marriage. She was only married
for twelve years before she passed
away at age fifty-one on February
8™ 1970. Mrs. Susanna Williams
Spencer passed away the following
year, on November 3™, 1971. She was
ninety-eight.

I would agree in her case that
keeping bees rewarded her with
honey and good health. I know
Mrs. Williams Spencer knew little
about the bees when she began.
But I believe she figured out over
the years how to make the bees pay
for themselves and still enjoy the
honey. Beekeeping is hard work. All
that hard work extracting the honey
gave her an appreciation for the bees
and brought happiness and honey,
and if the bees made a little money,
that was her reward. Mrs. Spencer
enjoyed her honey on waffles during
the Winter. She said they were so
wholesome and delicious! “One of
nature’s finest gifts.”

“He is not worthy of the honey-
comb, that shuns the hives because
the bees have stings.”

~ William Shakespeare ['©

Nina Bagley
Ohio Queen Bee
Columbus, Ohio

Honey
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. Packages ;w
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Bee's Strategy for Sticky Resin Handling

Dvykaliuk Roman

Propolis is a sticky resinous substance collected from buds, leaves and
stems of wild plants and processed by bees. It has bactericidal properties
which they use for sealing cracks in the hive, polishing walls of wax cells and
embalming corpses of enemies (mice, reptiles, etc.) (DSTU 4662:2006, 2006).
Propolis is divided into types depending on the botanical source from which the
plant resin originates. Today, the following main types of propolis are known:
Brazilian Red Propolis, Brazilian Green Propolis, Aspen Type Propolis, Medi-
terranean Propolis, Poplar Type Propolis, Pacific Propolis Type and Mangifera
Propolis Type (Popova et al., 2022). Many plants in the world generate sticky
substances. Langenheim (2003) points out that it is a mistake to generalize
all plant secretions (juice, escudates) as resin. The secretions previously
confused with resin can be distinguished from pure resin by their chemical
composition and biosynthetic pathways by which they are produced. Honey
bees select resins that are moderately sticky so that they can manipulate
them and soft enough to cut them off a plant surface with mandibles (Salatino
and Salatino, 2017). At the same time, Isidorov et al. (2016) assumes that
the selective behavior of bees during the search and accumulation of resin is
due to its antimicrobial properties, since the main function of propolis in the
bee family is protection against pathogens. Presumably, other resins contain
substances that, on the contrary, repel bees. Plants generate secretions,
including resins, as protection against pests and herbivores. Accordingly,
the assumption that some substances repel, in particular, honey bees can
be quite reasonable. When collecting plant resin, bees use their mandibles
to cut it and their rear legs to carry this resin to the nest. Kekecoglu et al.
(2019) studied the interdependence of morphological features of bee races
(Apis mellifera caucasica, Apis mellifera carnica and Apis mellifera syriaca) and
productivity of propolis harvesting by bee families. A wing size, a proboscis
length, a leg size and a mandible size were taken into account in the study.
The results show that the size of the bee body parts involved in harvesting,
transportation and making propolis, affect the propolis productivity. These
results confirm the need for beekeepers to renew honeycombs in the bee
nest and make a variety of food available for breeding full-fledged bees and,
accordingly, the proper population.

Saccardi et al. (2021) conducted a thorough study of the adhesive prop-
erties of propolis. The material for the study was propolis obtained from a
nest of honey bees. Propolis was studied under different conditions, such
as changes in temperature, compression force and on different substrates
(glass, steel, plastic, etc.). Researchers note: propolis sticks to a wide range of
substrates, even when the substrate is placed under water or in oil. Storing
propolis for seven hours at room temperature (24°C) showed that the samples
lost ~0.9% of their weight during this period. Therefore, the question is how
honey bees cope with such an adhesive substance (mixture of substances) as
propolis. Saccardi et al. (2022) investigated the interaction between propolis
and honey bee mandibles and studied in detail the surface structure of the
inner part of the honey bee mandible. This surface is in contact with propolis,
so authors focused on possible effects of structure to the surface adhesion of
propolis. Microphotographs of the bee mandible surface showed that they are
covered with anisotropic micro-patterns similar to scales. During the study,
they tested the adhesion of propolis to selected mandibles, some of which were
washed with various chemicals. The researchers found that bee mandibles
are covered with mandibular gland enzyme. The low contact angle (<30°) of
the enzyme suggests that the mandibular surface may be oleophilic. The
propolis adhesion reduced by four times in the presence of a layer of natural
enzyme on the upper part of the mandibular epicuticle, while the scale-like
micro-pattern on the mandible may promote the spread of fluid.

In 2019, we developed collectors to explore new ways of collecting prop-
olis from honey bees in conditions of the temperate microclimate of Ukraine.
Collectors are shaped like a hive frame measuring 435x300 mm. Three types
of collectors were used in the experiment, as shown in Figure 1. The first type
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Figure 1. Collectors for collecting propolis:
A - 3D-collector model in the form of a hive
frame in sections; B — manufactured
collectors of different types that were used
in the study; C - a collector during the
inspection of the experimental bee family
with partial deposition of propolis

was made of a solid frame, the second
type had a cut hole in the upper bar
(Figure 1A), and the third type had a
wick for wetting with essential oil and
stimulating bees with foreign odors
to lay propolis. An elastic mesh of
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Figure 2. Propolis formations on wooden collector strips: A - general photo of the lower
collector strip with was crumbs and propolis drops; B - a drop of propolis on a wooden
collector strip with measurement of its diameter

Stanz Pres ethyl vinyl acetate is attached to both sides of the collector with
metal brackets.

The study was conducted at an apiary located in the Kyiv region of Ukraine.
According to its results, it should be noted that this method of collecting prop-
olis has low-productivity in terms of output. At the same time, according to
organoleptic indicators, propolis was clean and did not contain wax. Collectors
in the nest of honey bees were organized to prevent bees from getting inside
the collector at any time. During a detailed inspection of collectors, formation
of sitting drops was found inside on the lower bar of the collector (Figure 2).
By consistency and color, they corresponded to propolis contained in the nets. ' Figyre 3. Images of propolis collections

We performed a microscopic analysis of the formations diameter in each ' screens and propolis drops applied by bees
collector type and proved for the first time that honey bees, manipulating = in Ukraine in 2022.
propolis in the nest and devices for its collection, can lose propolis due to its
liquefaction to a liquid state (Dvykaliuk et al., 2022). Until now, it was known
that bees lose wax crumbs when rebuilding honeycombs. Since propolis is
liquefied to a liquid state, there is a need to investigate how the liquid phase
of propolis interacts with various artificial materials. Nets inspection results
suggest that bees first cover the perimeter of a mesh opening with propolis,
and only then — the center. Wettability of the artificial material with liquid
propolis at the place of its deposition by a bee would contribute to self-cover-
ing due to spreading around the perimeter of a mesh opening. This, in turn,
can contribute to an increase in the propolis intake by reducing the time
taken by bees to cover a mesh opening perimeter. Today, the manufacture
of nets and meshes for propolis collection is mainly focused on the opening
size, durability of the material, its acceptability for contact with food and
suitability for cleaning from propolis deposited by bees. We are not aware of
any studies aimed at finding materials that are wetted with liquid propolis,
as well as finding optimal reliefs that would facilitate such wetting.

In 2022, as part of our research on propolis in Ukraine, we installed 70
propolis collection screens at 10 apiaries managed by members of the Foun-
dation of Women Beekeepers. It was discovered that propolis drops were also
present on the screens (Figure 3), which further confirms our earlier findings
using collectors (Figure 1.)

Surface wettability is important in many fields of science and technology
— from the mining industry to the creation of modern functional materials
and biomedical products (Beketov and Shynkarenko, 2022).

Measuring the contact angle allows understanding how a surface inter-
acts with a three-phase system (solid/liquid/air). One of the most common
methods of analyzing the contact angle is through direct measurement of the
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tangent angle at the point of distribution of the three-phase equilibrium using
the sessile drop method. For flat surfaces, the wetting property was determined
by directly measuring the contact angle through drop profile observation (Figure
4). A contact angle value of 0>90 degrees indicates surface non-wettability,
which is referred to as hydrophobic. When the contact angle value is 0<90
degrees, the surface is referred to as hydrophilic (Hebbar et al., 2017).

Summing up, it is worth noting that this is the first study in this direction.
It is not known whether honey bees liquify other types of propolis to such
a liquid state, especially when it comes to propolis from tropical countries,
namely Brazilian Red Propolis and Brazilian Green Propolis. In the future,
it is necessary to study artificial materials for their wettability with propolis
liquefied by honey bees. Given study results of the bee ethology during the
accumulation of propolis in collectors, it is possible to revise approaches to
production of meshes and grids for its collection. In addition, we have gained
new knowledge on bee behavior and propolis management in a moderate
climate zone. Today, the production of materials from various raw materials
creates a significant range of products on the market. Additionally, these ma-
terials are processed to alter the structure properties using surface coatings,
spraying, polishing or changing the roughness and using lasers. All these
achievements should also be considered in beekeeping in order to increase
the amount of valuable raw materials such as propolis.

Dvykaliuk Roman, Chairman of the Board of BeesAgro Controlled Pollination
Association; PhD candidate of the National University of Life and Environmental
Sciences of Ukraine; Kyiv, Ukraine. E-mail: Roman.Dvykaliuk@delta-sport.kiev.ua
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Less

Dick Vermeulen

I am a first year beekeeper addicted to watching my
bees work. I think it is called “bee-fever”. I am also an
avid woodworker. One of the most pleasant surprises of
learning the bee craft has been the ability to build my
own hive boxes and components. If I see an interesting
new piece of bee equipment, I have to build it myself and
add a few design modifications that I hope will improve its
function for my bees. My wife hopes this frenzy of building
bee equipment will subside soon and I can get back to
finishing the doors for our kitchen cabinets.

I live in mid-coast Maine, four miles inland from Pe-
nobscot Bay. The first half of the Summer was amazing
with happy bees and a happy keeper. I added two supers
to my two deeps the middle of July and by the first week
in August the supers had over ten frames of capped hon-
ey. This beekeeping was easy. Experienced beekeepers
know that’s a lie.

Reality hit when my queen died and the robbers
showed up the third week of August. I bought a new
queen and robber screen and the colony calmed. The end
of August was time for my monthly mite check. Off came
the outer and inner covers, then the two honey supers,
which the bees defended with warning head bumps to my
veil. I tilted the top deep on to a platform and that upset
the bees even more. Finally, I got to the nurse bees in the

Back door, vents open

Back solid hinged door

bottom brood box to get my Y2 cup sample of bees and all
hell broke loose. I think I had more bees on my veil than
in the cup. There has to be a better way to do this. I had
seen the Ian Steppler video where he tilts the entire hive
off the bottom board and holds it at 45 degree angle while
shooting the video and collecting his mite sample off the
bottoms of the frames. He makes it look easy but I know
if I tried that, all four boxes would be on the ground.

Why do I have to take the entire hive apart and
disturb every box of bees to get a frame with brood and
nurse bees? When the roof comes off the hive the bees
are stressed and stressed bees are not productive bees.
How long does it take for the colony to settle and get
back to being fully productive? I have read it might be a
week or two.

Is there a better way? I believe there is. My goals are
simple: more honey, less work for the beekeeper and less
stress on the bees (and the keeper) during inspections.
I also want all frames fitted with standard Langstroth
deep 8%” by 16%” foundation so I can move resources
as needed to any area of the hive. If this new hive design
could allow for storage of frames not needed by the colony
during the Winter, it would be an added benefit.

Honey bees will make more honey if they are dis-
turbed less, have a strong healthy population, extra
storage space is provided when needed and ventilation
can be increased during the honey flow. Our bees are
disturbed by predators, disease, lack of good nutrition
and their keepers. I believe a hybrid AZ hive mounted two
feet off the ground and physically attached to the hive
stand in a small shed provides maximum protection from
four-legged vandals. Also robbing can be reduced if the
hive never has to be taken apart during a nectar dearth.

This hive design provides easier access for mite
checks which will help beekeepers perform this needed
sampling even when
hives are at their worst
temper. A large pro-
tected top feeder pro-
vides carbohydrates
and pollen substitutes
when natural sources
are not available, to
encourage brood pro-
duction and maintain
strong populations. Ex-
tra space is easily add-
ed by moving the crown
board up and installing
another chamber of
frames. Ventilation can
be controlled providing
good air circulation to
help dehydrate the nec-
tar into honey during
the Summer. During
the Winter, hive air
is recirculated in the
back chamber through
moisture absorbent
foam while conserving
heat and reducing the
amount of honey con-
sumed by the cluster
to stay warm.



AZ sticky board out

For the beekeeper, this type of hive will be easy to
manage. Simply open the back screen door behind the
comb you want to inspect and pull out frames like books
off a shelf. Propolis is greatly reduced on the cove cut
bottom frame bars resting on the %” rods providing very
little contact area. The frame spacers also provide little
contact area and frames no longer have to be cracked
apart or pushed against an adjacent frame, crushing bees.
You can pull out a brood frame from the bottom chamber
and never lift a box of honey or disturb the bees above.
Easier on the beekeeper and less stress on the bees. The
only physical strength you need to keep bees is to be able
to lift a single frame.

As a new beekeeper, being able to see what is going on
inside the box will help me learn more than just watching
the landing board. The rear screen doors provide obser-
vation of the hive activity with minimal disruption. I can
monitor colony growth without opening the hive. Kids of
all ages can look inside the hive without protective gear.
Bring the neighbors over for a glass of mead to watch the
bees work. They might get hooked.

I only see one possible negative with this type of hive
design — you may have to spend more time extracting
honey and bottling. But for me, that’s the goal.

The AZ hive was invented by Anton Znidersic (1874-
1947) inspired by Adolf Alberti, a German beekeeper.
Anton named his new design AZ honoring Alberti. The
original AZ frames are 16%” (410mm) by 10%” (260mm).
A typical two chamber AZ hive is 25” high with a volume
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AZ top feeder floating racks

of 90 liters. Anton grew up in Slovenia, which must be
the beekeeper’s capitol of the world. One out of every 200
Slovenians keeps bees. My queen is a Carniolan honey
bee (Apis mellifera carnica) which is the only honey bee
allowed in Slovenia. I don’t think my queen remembers
her home land, but building a couple of hybrid AZ hives
became my quest.

I am convinced that providing bees a wooden enclo-
sure which resembles a hollow tree makes the best living
quarters for bees to be productive and remain healthy.
A natural honey bee nest in a hollow tree has several
inches of wood providing insulation moderating the effect
of outside temperature changes. The hive arrangement
should be vertical like the honey bee’s natural nest which
is easier to heat and cool. Using a movable crown board
in a single large box, I can expand or contract the inte-
rior hive volume without moving any boxes. My hybrid
AZ hive is 45” high by 24” deep by 14%4” wide. The total
interior hive volume is 186 liters. Using insulated panel
construction, I provided an R-value of six (same as five
inches of wood in a feral hive) and kept the weight down
to 50 pounds.

I based my interior hive measurements on ¥” bee
space with 17%” by 9%” frames. AZ frame spacers can
be purchased from https://www.azframespacers.com/
and the %” diameter aluminum rods from https://www.
onlinemetals.com/. I purchased the balance of the
materials from my local lumber yard and Home Depot.

I used %4” birch plywood for the interior panels glued
to one inch by one inch pine framing on all edges. The
interior side panels are 24” by 45” and routed for the %”
rods used to support the frames and provide a keeper
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to hold the rear screened doors in place. I built a jig for
my router to cut the %” wide by 3%” long slots allowing
one setup to machine 12 slots per side to hold the rods
for each of the four chambers. All four chambers use the
same size deep frame which is ideal for brood production
and honey storage.

Rigid foam insulation panels are one inch thick
polystyrene with foil facing on each side that I glued into
each of the framed panels with Loctite PL300 foam board
adhesive. I would recommend using foil faced polyure-
thane foam panels for a slightly higher R-value. On the
two sides I covered the insulated panels with 1/16” white
Polywall plastic panels from Home Depot. On my first
box, I used %” birch plywood for the exterior front wall,
which I painted. The second hive I built used %” tongue
and groove beaded pine boards laid horizontally for the
front wall. I believe the pine boards will hold up better
than %” plywood, and being attached to outside of the
frame, should not affect the dimensional stability of the
interior %” panel.

I allowed a 1%,” space under the bottom three support
rods in the first chamber for a screened bottom board
and sticky board tray. Sampling the sticky board will
give me a good window into the bee’s current activity and
eliminate some mites my bees may have removed. This is
another opportunity to learn more about the colony with-
out disturbing the bees. Removing the bottom board tray
with the sticky board provides good access under bottom
frames to clear debris not captured by the sticky board.

AZ top feeder with screen

Govee temp and humidity sensor

The screened access doors to each chamber are 14%4”
wide by 10” high using 134” wide rails and stiles. The
center is covered with #8 hardware cloth flush inside to
maintain bee space. Two AZ frame spacers are attached
to this same surface to maintain proper bee space.

I built the large back door 17%” x 46” using 2%4” wide
rails and stiles and a %” birch plywood panel center panel.
The top ventilation shutter is 2%” high and bottom vent
is 3%” high. When the shutters are closed, the bees still
get fresh air through the front main entrance that flows
out the back screen doors into the back chamber.

For the moveable crown board I used a piece of the
one inch insulation board 14%” by 18%”. I cut a 1%”
square by %” deep section out of foam to mount a Govee

AZ hive insulated panels




Bluetooth thermometer
and humidity sensor.
This provides more
good information to
avoid swarming and
make sure the Winter
cluster is staying warm
and able to reach their
stored honey.

This type of hive
design could be used
to perform splits, hiv-
ing both nucs in the
same box using follow-
er boards in two cham-
bers and allowing the
two new nucs to share
heat. This benefits both
new colonies conserv-
ing energy, allowing
heat to be exchanged in
the vertical stack. Queen rearing is perfect in this hive arrange-
ment being able to load all four chambers with thousands of nurse
bees to feed the queen cells.

I have read bees speak to us — we just don’t understand — un-
less we watch and listen to what they are working on each day. I
believe this type of hybrid AZ hive gives us the best opportunity
to learn and understand what is best for our bees. Be good to
your bees and build them a great home — they just might thank
you by producing more honey. '

Completed AZ frames

AZ insulated crown board

AZ hive painted front with landing boards =~ AZ inside hive with spacers




Heroes to Hives

Adam Ingrao, Heroes to Hives &
Ned Stoller, Michigan AgrAbility

Dewveloping Accessible Apiaries

If the goal in life is to live without risks, beekeeping
should not enter a person’s career or hobby aspirations.
Venomous insects, remotely located and difficult to ac-
cess apiaries that are far from medical attention and
days that require the lift-twist-bend repetition make the
work of a beekeeper both daunting and dangerous. A
person with a physical disability may not even imagine
the potential to start an apiary or continue the work if
faced with a physical limitation.

For the last decade, Heroes to Hives and Michigan
AgrAbility have been working together to develop acces-
sible technologies and recommendations for beekeepers
with physical limitations. One outcome of the collabora-
tion is the development of a Standard Operating Proce-
dure (SOP) for Developing Accessible Apiaries. Not only
does the SOP apply to physically limited beekeepers, it
can also be a guide for anyone to reflect on the risks of
apiary management and address operational weakness-
es before an emergency or injury happens. The goal of
this article is to provide a guide for building an acces-
sible apiary, and help all beekeepers incorporate tools
that will help them work smarter, not harder.

Planning

* One of the most important aspects of ensuring an api-
ary is accessible and can accommodate a variety of
participant needs is planning. For educators, we rec-
ommend having participants register in advance for
scheduled events and during the registration process
you should ask those registering if they need any spe-
cial accommodations. This allows you to prepare in
advance if special equipment is needed and allows you
to reach out to the individual to ensure you fully un-
derstand their needs. Examples of a question that can
be included in an event registration are:

o Are there any special accommodations we can pro-
vide at this event to ensure this beekeeping experi-
ence meets your personal needs?

o Please let us know if you need accommodations to
participate in this event. If so, we will reach out to
you to discuss your personal needs.

* For individual beekeepers with physical limitations,
planning is also an important part of a day in the
apiary. Ensuring someone is aware of where you are
going and how long you plan on being there can be
an important safety measure that can support you if
something happens. Additionally, ensuring you have a
cell phone, two-way radio (when within range) or an-
other communication device on you when in the api-
ary can be helpful to contact emergency support if an
injury experienced in the apiary limits your mobility.

Support Team

* When hosting individuals with accessibility needs at
beekeeping events, it is important to ensure you have
a proper support structure in place in case a par-
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Figure 1. Photo credit: Adam Ingrao

ticipant requires attention, whether it be medical or
personal support (Figure 1). Identifying an individu-
al with emergency medical experience can be a great
benefit to any beekeeping event and ensures that if a
participant experiences a medical emergency, an in-
dividual is ready to jump in and support that individ-
ual immediately. Keep in mind, apiaries tend to be in
remote locations that are not near medical facilities.
Individuals that make great emergency support team
members include:
o Firefighters / EMS
o Medical professionals: Doctors, nurses, etc.
o Mental health professionals
o Military Combat medics

* Beekeepers in personal apiaries that have physical
limitations should try to work with a friend for sup-
port when possible. Support members can help with
beekeeping activities but will also be an invaluable re-
source if the beekeeper experiences an injury or med-
ical emergency.

Parking and Pathways

* Ensure that parking is in close proximity to the api-
ary, within a couple hundred feet, so that excessive
walking is not required to get to the apiary site (Fig-
ure 2). Parking and walking paths should be on level,
compacted surfaces that can accommodate vehicles
and mobility devices, such as wheelchairs and walk-
ers. If parking near the apiary is not possible, it is
recommended that vehicle transport for individuals
with mobility restrictions is provided to and from the
apiary.

* In situations where vehicle access is not possible, or if
you are a beekeeper with physical limitations working
in a remote apiary, a well-outfitted cart or all-terrain
utility vehicle is a great solution for managing off-road
beehives and moving equipment to and from a remote
apiary.
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Apiary
* Selecting a proper apiary site is one of the most im-
portant aspects of developing an accessible apiary.
Often, apiaries are in remote areas, far from medical
attention, which makes them a risky place to be for in-
dividuals already facing physical restrictions. If an in-
jury occurs in a remote apiary, medical attention may
not be available for some time, which underscores the
importance of a support team. By using the follow-
ing criteria when selecting sites, you can avoid many
common pitfalls that make apiaries inaccessible and/
or dangerous to many with physical limitations. Fol-
lowing is a list of considerations that should be made
for accessible apiaries:
o Soil types should be considered when selecting an
apiary site. Apiaries on heavy clay soils can become
unusable for mobility devices if high moisture is
present or rutting has occurred. High clay content
soil surfaces should be avoided for accessible api- = Figure 3. Photo credit: Bev Berens
aries. High sand content soils may also be an issue = Materials for compacted surfaces can include con-
for mobility devices if vegetation is not covering the crete, crushed concrete, rubber, milled asphalt,
surface to help stabilize the soil. decking, compact gravel and weed exclusion cloth
Apiaries should be on flat, compacted surfaces or over a solid surface, or other materials that have
well-manicured grass to mitigate tripping hazards been designed to support wheelchair and walker
and accommodate mobility devices (Figure 3). mobility in outdoor environments (Figure 4).
= Grass areas can be utilized for an apiary if they
Figure 2. Photo credit: Adam Ingrao are consistently maintained and cut at a very
low height (such as a fairway on a golf course).
= Note: all grass areas used should be cut with a
bag attachment to collect grass debris. No grass
debris should be present in an accessible apiary
to prevent tripping hazards.

o Tripping hazards are one of the most dangerous as-
pects of an apiary (Figure 5). While working in an
apiary, beekeepers are often carrying heavy equip-
ment while moving about in a veil, which obscures
vision. As a result, tripping hazards such as holes,
stumps, rocks, tall grass, roots and weeds can
cause severe injury. All tripping hazards should be
removed or filled to ensure a safe, level surface to
walk upon.

> Hive stands should be utilized to meet the needs of
apiary users. Depending on the mobility restriction,
hive stands can be as simple as cinder blocks that
provide an eight inch lift, to custom stands that are

Figure 5. Photo credit: Adam Ingrao

Figure 4. Photo credit: Adam Ingrao




engineered to support a comfortable working height
for beekeepers (Figure 6).
o Variable hive styles can be incorporated into an api-
ary to meet the physical needs of beekeepers using
the site. There are numerous manufactured and
custom options available to support individuals
with accessibility needs. The following is a short list
of common hives that can be used in an accessible
apiary and the limitations they may accommodate.
= AZ hives are one of the most useful hive designs
for individuals with lifting restrictions or that
are using a mobility device, such as a walker or
wheelchair. The AZ hive offers the beekeeper the
ability to work the hive from the rear, without hav-
ing to lift hive bodies, and ensures that the most
weight the beekeeper will have to work with is a
single frame. Additionally, since AZ hives have a
set height (no additional hive bodies are added)
the hives can be positioned on stands that are
designed to be at the best working height for the
individual’s needs.
= Top bar or long hives are a style of hive that orients
all frames on a horizontal plane so that no hive
bodies are lifted. These hives can also be modified
to articulate on their stand so that individuals can
work the hive from a seated position. These hives
work well for individuals with lifting restrictions or
that are using a mobility device, such as a walker
or wheelchair.
= Langstroth, and similarly vertically oriented hives,
can be suitable for individuals with some mobility
restrictions as long as the restrictions do not com-
pletely limit their ability to lift equipment. Lang-
stroth hives require each hive body to be removed
to inspect frames, which requires a lot of lifting
(this can be supported with hive lifts). A couple
accommodations to make Langstroth hives more
accessible for those with some lifting restrictions
are:
= Use eight frame hive bodies instead of 10 frame.
This reduces the weight of each individual hive
body by up to 15-20 lbs when full of honey.
= Use all medium hive bodies instead of deep hive
bodies. Utilization of medium hive bodies can

reduce the weight of the
hive body by up to 15 lbs.
Additionally, medium
frames are easier to han-
dle and inspect, especial-
ly for those suffering from
arthritis or other mobility
restrictions of the hands.
o It is highly recommended
that accessible apiaries
using Langstroth equip-
ment use all eight frame
medium equipment as
this is the lightest com-
bination of this style of
equipment and is the
most accessible arrange-

Figure 6. Photo credit: Adam Ingrao ment for beekeepers us-

ing this hive style (Figure
7).
> Hives should be placed with at least five feet of clear-
ance from other hives, in all cardinal directions, to
ensure participants can get near the hives and that
mobility devices, such as wheelchairs and walkers,
can freely move between and around hives. Hives
may be paired next to each other on stands if need-
ed, as long as the area around the paired hives has
five feet of clearance in all directions (Figure 8).
o All apiaries should have a first aid kit on site and an
emergency action plan in place.
= First aid kits should include Epipens, band-aids,
antiseptic, cooling cloths for heat exhaustion and
water.
= Emergency action plans should identify:
= The closest emergency medical facility
= Local phone numbers for police, fire and EMS
= Where cell coverage is available to make emer-
gency calls (if coverage is spotty or unavailable
in the apiary)
= What support team member will provide care
and transportation, if needed
= Description of the apiary site location for police,
fire and EMS
= Emergency contact info for participants in apiary
events

Apiary Facilities

* Accessible apiaries require educational facilities that
also accommodate the needs of participants. As such,
restrooms and classrooms at any beekeeping event

should meet the accessibility needs of all (Figure 9).

o An ADA accessible restroom should be present on
site and in close proximity to the apiary. Restrooms
must have at least 60 inches width and 56 inch-
es depth of unobstructed clearance in the restroom
with toilet seats 17-19 inches in height and support
handles to accommodate movement from a wheel-
chair to a toilet seat. This can be a seasonal (porta-
ble toilet) or permanent facility.

o If a classroom is used for instruction, it should be
ADA accessible with a door width of at least 32
inches. Tabletops should be no less than 28 inches
and no more than 34 inches above the floor with 27

BEE CULTURE June 2023



Figure 7. Photo credit: Adam Ingrao

Figure 8. Photo credit: Adam Ingrao

Figure 9. Photo credit: Adam Ingrao

inches of knee clearance. Classrooms should be in
close proximity to the apiary and restrooms.

o Potable water should be made available near the api-
ary or participants in apiary events should be noti-
fied ahead of time, in writing, that they should bring
water to the event.

o Seating is encouraged to assist those who may not
be able to stand for long periods of time. It is recom-
mended that educators notify participants ahead of
time that they will be standing for long periods and
if needed they should bring a chair to sit in, as some
individuals may desire to provide their own seating
that supports their physical needs.

o Shade should be made available to individuals during
field days to ensure sun exposure does not become
an issue for those already working through physical
limitations. Providing a canopy or a shaded tree line
can provide relief when needed.

Liability Coverage (Important for educators)

* Regardless of the audience you are working with, en-
suring proper insurance coverage for the activities you
are conducting will protect you and your assets. Agri-
tourism policies will oftentimes provide legal coverage
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for activities such as beekeeping classes. Consult with
your insurance agent to ensure you are covered prop-
erly for the activities you are conducting.

* A waiver of liability developed for beekeeping activities
should be signed by every individual entering the api-
ary. This should be a document drawn up by an at-
torney that clearly indicates the risks associated with
beekeeping and the proper language to protect you
and your assets from liability if an accident occurs in
the apiary.

» Signage should be displayed around the apiary and
should clearly state the risks associated with working
in an apiary.

e If you plan on taking pictures and using images of
individuals participating in apiary activities, it is rec-
ommended to have participants sign media waivers to
ensure proper permission for use of images. This is
especially important when working with individuals
with physical limitations.

Keeping bees can be rewarding, satisfying and en-
joyable. By creating spaces that incorporate accessibili-
ty, beekeepers open doors for more people to join, enjoy
and find success within the industry and enjoy the gifts
our bees give us!
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My Name is Bill and I am a first year
beekeeper from the mid-Ohio region. When
I was asked a few months ago to consider
writing an article about my journey as a
new beekeeper, I was very excited and
jumped head first into typing. At the time,
I was taking a course through Michigan
State University, talking to and learning
from the members of our area beekeepers
association, and from the speakers that
the association brought in to speak at our
meetings. I've also read many books about
beekeeping and queen rearing. Then, I re-
alized I was no longer right in the middle
of my first year of beekeeping and now, it
is November, and I have the better part
of my first season under my veil to write
about and oh boy what a wonderful journey
I have started.

I asked Mr. Hayes for some advice on
writing this article and he told me basically
to write like I was telling my story; how I
discovered honey bees, how my interest
and passion grew, how I found out about
Michigan State University’s “Heroes to
Hives” program, what I want to know and
learn about honey bees and beekeeping.
With that advice I hope to inspire passion
in new beekeepers and reignite the passion
in experienced beekeepers. I realize I have
a lot to learn about beekeeping, honey bees
and pollinators in general. I also realize
that I should always “BEE” learning, no
matter how long I am keeping bees. With
all that said, I have a lot to say, so let us
get into it.

I was raised to have a healthy respect
and curiosity for nature, so I was always
somewhat aware of the importance of
honey bees. It wasn’t until I developed a
passion for cooking on a smoker and using
honey in my recipes, did I even think about keeping bees.
I was using 60 pounds of honey a year cooking, so why
not keep bees and harvest my own honey? It was my first
internet search about beekeeping that ignited an interest,
which rapidly became a passion for honey bees. [ am cau-
tious about information from the internet, so I reached
out to an old golfing buddy of mine whose wife (Pam) is a
beekeeper and she gave me the best advice that any as-
piring beekeeper should receive. Pam said, “Join the local
beekeeping association and take the beginner beekeeping
course they offer.” The course was around $60 bucks and
included the course, the book Beekeeping For Dummies
Sth Edition, a veil, a hive tool, information from the Honey
Bee Health Coalition and a year’s membership to both
my local and state associations. Well, I am no dummy so
I jumped on it. Now let me tell ya, I didn’t expect much
out of a For Dummies book, but it did not take long for me
to realize the wealth of information in that book. I hate

to admit it, but I haven’t read very many books cover to
cover since I have been out of school. That book however,
I read cover to cover in a weekend. That book gave me my
first glimpse into how absolutely awesome and amazing
honey bees are. I amazed my friends and family with
all sorts of information about honey bees. I had to pass
on some of the coolest information I have ever heard. I
mean the queen can decide whether the egg she is laying
is going to be a male or female, isn’t that amazing? How
about the waggle dance, the caste system the workers go
through, the way the queen only mates a few times at the
beginning of her reign but can lay eggs for a few years?
I mean most of you reading this probably know all this
stuff, but you have to admit it is still amazing.

So after the beginner beekeeper course and the Dum-
mies book, I craved more information. I subscribed to Bee
Culture, and started reading what books I found on the
subject. A few of the books I read and liked are: Building

Bill Lallman

A New Beekeeper’s Journey?
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Beehives For Dummies, Hive Management: A Seasonal
Guide to Beekeeping by Richard E. Bonney and Splitting
Hives & Rearing Queens by Joseph E Hebert, PhD. In my
quest for information, I searched the internet and joined
a couple beekeeping social media groups.

Then, one day while playing around on my computer,
an ad for “Heroes To Hives”, an educational beekeep-
ing course “free” to Veterans offered by Michigan State
University, caught my eye. After doing a little research
about the program, I signed up. For a free course [ didn’t
expect to get much out of it but I was surprised again.
The course is a nine module course that is meant to take
about nine months to complete. I took the online version
of the course which was self paced so I took my time and
learned a lot. The Heroes To Hives course provided me
with a wide range of information I have been craving. The
more [ learn about honey bees and what makes them tick,
the better beekeeper I can be, right?

Another great source of information came from a few
of the guest speakers at our association meetings. The
speaker that made the biggest impact on my journey so far
is none other than Bee Culture’s own, Jerry Hayes. Jerry
gave a lecture on the varroa mite, yeah those pesky little
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things. Jerry’s informative presentation in-
cludes a varroa mite replica to demonstrate
how big a varroa mite would be if we were
honey bees. Then, Jerry used that mite
and his button down shirt to show us how
the mite gets to the honey bee’s fat body.
I had not heard of the Varroa destructor
before I started my journey to become a
beekeeper and that is probably pretty nor-
mal. Mr. Hayes’ presentation really helped
me better understand the behavior of the
varroa mite, which in turn helps me better
understand how to help my honey bees.

This first year of my journey has been
filled with learning. I can hardly believe
how much I have learned already and how
much more there is to learn. It took me 50
years to figure out what [ want to be when
I grow up, and now that I figured it out, I
am obsessed. Honey bees are absolutely
amazing, as is everything in nature, but
with honey bees I get to be a part of their
world, up close and personal and I can be
an active part in helping our pollinators
survive. You'’ve heard the term, “There are
beekeepers and there are bee-havers,” well,
I want to be a beekeeper. To me, being a
beekeeper means active hive management
and varroa control. Mr. Hayes stressed
it, and Heroes to Hives emphasized it in
almost every lesson; the most important
thing you can do for your honey bees is
proper varroa control. Follow the guides
and recommendations of the Honey Bee
Health Coalition and always be willing to
learn.

The next chapter of my journey is
bound to be full of fun, exciting and solemn
moments. [ am going to be more active with
the Richland Area Beekeepers Association
because there is a lot of experience to learn
from. No matter how much education from schools, books,
lectures and seminars I accumulate, it is the experience
that I lack. I am going to try to find some beekeepers
that will let me tag along during their inspections so I
can watch and pick their brains for whatever honey bee
information I can get. I am going to become a “Certified
Pollinator Champion”, through another course available
at Michigan State Uni- ]
versity. I would like %
to continue updating
you on my journey.
I also would love to
try to introduce hon-
ey bees to as many
people as I can and
let them know how
important they are to
everyone. It is a new
year now and I am
buzzing on to chapter
two of my journey.
Bee well, bee kind and
bee humble. %

ae .
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From the moment we start our
hive inspection, the thrill of search-
ing for the queen consumes us. It’s a
grand adventure, a quest for the ages,
and the longer we look without suc-
cess, the more determined we become
to find her royal highness. When we
come up empty-handed, we can’t help
but feel a sense of disappointment
and concern for the well-being of the
colony. Has she vanished? Will they
survive without her?

Yet, the moment we finally lay
eyes on our queen, a wave of relief

washes over us, and we are reassured
that all is right in our little apiary, if
not the world at large. The satisfac-
tion of this ultimate discovery is a
feeling that never grows old. But let’s
ask ourselves: is finding the queen re-
ally so vital? For a novice beekeeper,
locating one bee among 40-60,000
can seem an impossible task.

Most inspections do not require
that we see our queen. Instead, eval-
uating her laying pattern is often all
we need to confirm that all is well. Do
we see a sufficient number of eggs,
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‘Hot Hive
Inspections
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larvae and a good brood pattern of
capped over larvae? Once we confirm
the brood looks good, there is really
no need to spend more time trying to
find the queen.

However, there are certain situa-
tions when it becomes necessary. For
instance, when the queen’s offspring
display aggression or she’s producing
a subpar brood pattern, it may be
time to replace her. We can'’t risk in-
troducing a new queen without first
finding and removing the old queen.
During the Spring season, I typically
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create one or two splits from each col-
ony, and this involves removing and
placing the original queen in the new
split to mitigate swarming behavior in
the original hive.

While filming a recent YouTube
video, I found myself needing to
create a split by removing frames
of brood and resources, while also
relocating the original queen. How-
ever, there was one major issue: the
hive was extremely aggressive. To
describe it aptly, this colony was what
beekeepers refer to as “hot”. Unlike
other hives that I can manage wear-
ing just a hat and veil, working with
this particular hive necessitated the
use of a complete bee suit and sting-
proof gloves.

In colonies like this, you can limit
your time searching for the queen by
only looking for her on frames of open
brood. Rarely will she be spotted on a
frame of nectar, honey or pollen. Once
you see one-day-old eggs, standing
straight up in cells, the queen is likely
to be in close proximity.

Need to find the queen in a
hot hive? These tips might come in
handy.

1. Wear More Than Enough
Protective Gear

This is no time to earn bragging
rights of how you work your bees in
sandals, shorts and a tank top with
no hat or veil. Keeping a defensive
colony calm is tricky and if you take
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one or two stings, the alarm phero-
mone can attract more stings. The
alarm pheromone’s main component
is isopentyl acetate, a similar odor
found in bananas. Even accidental-
ly smashing a bee can release the
alarm pheromone. So, avoid stings
by suiting up, and carefully try not
to kill any bees.

2. Work Your Defensive Hive Last

If you have several hives that are
tolerable, but one is very defensive al-
ways work your defensive hive last. If
you work it first, these defensive bees
will follow you and can attract higher
than usual defensive responses from
your other colonies. You will want to
end your time in the apiary with your
defensive colony.

3. Lots of Smoke

Not only do I have my smoker
going at 100% capacity, but I have
spare burlap smoker fuel in every
pocket of my bee suit. Of course,
more smoke can keep the queen on
the run making her more difficult to
find, but there is no choice. These
bees respond well to smoke.

4. Work in Slow Motion

Honey bees possess incredible
visual capabilities. In fact, a single
compound eye of a worker bee con-
tains approximately 6,900 intricate
facets or miniature lenses. This
remarkable feature allows them to
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seamlessly integrate mosaic images
and effectively detect swift move-

ments. As beekeepers, we can use

this knowledge to our advantage by

handling the bees more cautiously
and minimizing any sudden actions.

This becomes an absolute necessity
when dealing with a defensive hive.

5. Carry Parts of The Hive Away

When working a very defensive
hive and I must continue inspecting
20-30 frames to find the queen, I find
it is best to carry one deep hive body
twenty feet away. Once I remove it
from the hive location and the other
hive box, the bees become calmer to
work. Moving the boxes apart also
prevents the queen from walking up
or down into the other hive body.

Finding the queen in a hot hive
can be a challenging task, but once
located, it brings a sense of satisfac-
tion, especially when it’s time to re-
place her with a queen that produces
gentler offspring. After approximately
45 days, the aggressive bees will
perish naturally, making room for a
new generation of bees with a more
docile temperament. These tips will
not only be helpful when working a
defensive colony, but can also help
every inspection go much better, even
in gentle colonies.

Ifyou’d like to watch my YouTube
video of this inspection visit: https://
www.honeybeesonline.com/da-
vids-youtube-channel
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g Catching swarms (free bees) is

Mlke Champlln sometimes an unexpected opportu-

nity that happens when I'm not at
home. Friends may call me about a
swarm and I have to move fast. So
for the past few years, I've carried
this pop-up mesh laundry bag in
my pickup as part of my emergency
swarm catcher kit. It’s very useful
if the swarm can easily be reached
from the ground or I can also place
a frame of comb out for the bees to
collect on then move them into the
bag together. The bag folds up and
takes no space in my truck, and un-
zips either on top or from the side
for easy access to carefully drop the
swarm inside. Being fully vented, it
keeps the swarm from overheating
during transit. Since it zips shut it
also works really well for transport-
ing a package or nuc of bees so they
don’t make driving too hazardous
(backseat driver bees).

If you have any questions or
comments about using your own
swarm bag, I can be contacted at
blindbeehoney@gmail.com.
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Swarm Catcher

Mike Champlin N

Swarm traps are bait hives to
attract a swarm — but sometimes the
swarms end up in trees and I'll want
to retrieve them before they take off
again in search of their permanent
home. Here is a DIY swarm catcher
that I built using a Pro Nuc box and
an extendable painters pole.

I screw a 24’ long extension
pole that I normally use for wash-
ing windows into a %” paint roller
fitting that is attached to the side of
a lightweight plastic ProNuc box. I
used a couple of u-bolts and metal
plates to stabilize and reinforce the
plastic sidewall.

Inside of the nuc box, I've at-
tached an old brood comb frame
so the swarm is attracted and has
a landing spot to collect on once
they’re inside the box. I'll raise the
swarm catcher up underneath the
swarm and gently shake them off
the limb into the nuc box. After the
swarm is inside the vented box, I
lower it down and put the lid on for
transport back to my apiary. Then,
I can easily transfer the swarm to a
permanent box by shifting the frame
of bees (and queen) over into their
new hive. The extension pole allows
me to reach 24’ and sometimes I'll
use it from the bed of my pickup if
the swarm is higher.

If you have any questions or
comments about building your own
swarm catcher, I can be contacted at
blindbeehoney@gmail.com. [i'
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Scions

Mike Champlin

I'm getting ready for swarm sea-
son by making some Russian Scions
(swarm magnets). These scions are
different from swarm traps or bait
boxes. When bees swarm from their
hive box, they usually will go a short
distance and collect on a nearby tree
to wait for the scout bees to direct
them to the new hive location (hope-
fully one of my traps?). Most of the
time they pick a spot 20-50’ up in
a tree... which is not convenient for

me. I have found that for what-
ever reason (pheromones?),
most swarms coming from my
apiaries tend to collect in the
same trees, sometimes even
on the same branches that
other swarms have gone onto before.
The scion is placed near the apiary’s
favorite tree to “lure” the swarm to
collect there as a more convenient
(for me) temporary waiting spot.

To make these scions, I wrap
burlap around a center piece of 2x4
then dip it into melted beeswax &
propolis to act as a lure. The cen-
ter piece is mounted under a bucket
lid so the wax dipped burlap stays
dry and shaded to help it last lon-
ger. The bucket lid is reinforced on

.Im'?" S
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top and bottom with pieces of ply-
wood to better hold the weight of the
swarm, and it also adds weight to
keep the scion from swinging in the
wind. It’s all screwed together using
an eye bolt from the top into the 2x4.
I then attach a rope to the eye bolt
and that allows me to pull the scion
up into place right at the bees pre-
ferred landing spot in a tree. Once a
swarm has settled onto the scion, I
can easily lower it right into a vented
bucket to move them into a new hive
box avoiding possibly losing one of
my colonies altogether.

If you have any questions or
comments about making your own
scion station, I can be contacted at
blindbeehoney@gmail.com. [*=
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U.S. Honey Industry Report - 2022

USDA Reports with Supplementary by Kim Flottum

Released March 17, 2023, by the National
Agricultural Statistics Service (NASS), Agricultural
Statistics Board, United States Department of
Agriculture (USDA)

United States Honey Production Down One
Percent in 2022

United States honey production in 2022 to-
taled 125 million pounds, down one percent from
2021. There were 2.67 million colonies producing
honey in 2022, down one percent from 2021. Yield
per colony averaged 47.0 pounds, unchanged from
2021. Colonies which produced honey in more
than one state were counted in each state where
the honey was produced. Therefore, the United
States level yield per colony may be understated,
but total production would not be impacted. Colo-
nies were not included if honey was not harvested.
Producer honey stocks were 23.3 million pounds
on December 15, 2022, down one percent from
a year earlier. Stocks held by producers exclude
those held under the commodity loan program,
which are entered separately.

Honey Prices Up 12 Percent in 2022

United States honey prices increased 12 per-
cent during 2022 to $2.96 per pound, compared
to $2.65 per pound in 2021. United States and
state level prices reflect the portions of honey sold
through cooperatives, private and retail channels.
Prices for each color class are derived by weigh-
ing the quantities sold for each marketing chan-
nel. Prices for the 2021 crop reflect honey sold in
2021 and 2022. Some 2021 crop honey was sold
in 2022, which caused some revisions to the 2021
crop prices.

Price Paid for Queens, Packages, Nucs was
22 Dollars in 2022

The average prices paid in 2022 for honey bee
queens, packages and nucs were $22, $98 and
$129, respectively. Pollination income for 2022
was $241 million, down 11 percent from 2021.
Other income from honey bees in 2022 was $55.2
million, down 31 percent from 2021.

Released August 1, 2022, by the National Agricul-
tural Statistics Service (NASS), Agricultural Statis-
tics Board, United States Department of Agriculture
(USDA).

January 1, 2021 — Some History
Honey Bee Colonies Down One Percent for
Operations with Five or More colonies

Honey bee colonies for operations with five or
more colonies in the United States on January 1,
2022 totaled 2.88 million colonies, down one per-
cent from January 1, 2021. The number of col-
onies in the United States on April 1, 2022, was
2.92 million colonies. During 2021, honey bee col-
onies on January 1, April 1, July 1 and October 1

June 2023

Colonies, Yield, Production, Stocks, Price,
and Value - States and United States: 2022

. Average
iz Uk Stocks | Price Value of
State Producing per Production ) )
Colonies’ | Colony Dec 15 . (?l?r:d3 Production
1,000 Pounds | 1,000lbs | 1,000lbs | Dollars | 1,000 Dollars
AL 10 40 400 84 4.85 1,940
AZ 23 45 1,035 476 2.69 2,784
AR 20 56 1,120 426 2.68 3,002
CA 305 38 11,590 811 2.66 30,829
(6]0) 31 42 1,302 339 3.26 4,245
FL 210 35 7,350 368 3.25 23,888
GA 103 32 3,296 99 3.07 10,119
ID 94 29 2,726 627 2.66 7,251
IL 10 47 470 141 6.19 2,909
IN 9 63 567 261 5.11 2,897
IA 48 51 2,448 710 2.81 6,879
KS 6 62 372 167 3.65 1,358
KY 7 36 252 68 5.70 1,436
LA 42 61 2,562 487 247 6,328
ME 10 23 230 64 6.49 1,493
MI 82 41 3,362 706 3.04 10,220
MN 102 51 5,202 728 2.79 14,514
MS 21 95 1,995 60 3.13 6,244
MO 8 41 328 151 513 1,683
MT 123 61 7,503 2,176 2.64 19,808
NE 34 44 1,496 598 2.82 4,219
NJ 16 39 624 62 4.00 2,496
NY 54 53 2,862 916 3.61 10,332
NC 13 39 507 198 6.79 3,443
ND 520 60 31,200 4,680 2.63 82,056
OH 19 66 1,254 464 3.48 4,364
OR 92 37 3,404 1,191 3.15 10,723
PA 23 46 1,058 487 5.81 6,147
SC 13 39 507 91 5.78 2,930
SD 185 39 7,215 2,814 2.58 18,615
N 9 47 423 102 5.73 2,424
X 157 53 8,321 166 3.29 27,376
uT 26 46 1,196 120 3.00 3,588
VT 6 47 282 121 7.04 1,985
VA 7 38 266 45 7.77 2,067
WA 86 32 2,752 660 3.11 8,559
WV 7 39 273 98 5.25 1,433
Wi 58] 55 2,915 816 3.04 8,862
WYy 30 45 1,350 230 2.64 3,564
Other 53 63 3,316 501 3.67 12,170
States®®
United 2,667 47.0 125,331 | 23,309 2.96 370,980
States®”

"Honey producing colonies are the maximum number of colonies from which honey was harvested during the

year. Itis possible to harvest honey from colonies which did not survive the entire year.
“Stocks held by producers.

*Average price per pound based on expanded sales.

“Value of production is equal to production multiplied by average price per pound.
®Includes data from States not published in this table.

Due to rounding, total colonies multiplied by total yield may not exactly equal production.

"United States value of production will not equal summation of States.

were 2.90 million, 2.83 million, 3.17 million and 3.09 million

colonies, respectively.

Honey bee colonies lost for operations with five or more colo-
nies from January through March 2022, was 331,780 colonies,
or 12 percent. The number of colonies lost during the quarter of
April through June 2022, was 282,630 colonies, or 10 percent.
During the quarter of January through March 2021, colonies
lost totaled 464,640 colonies, or 16 percent, the highest num-
ber lost of any quarter surveyed in 2021. The quarter surveyed
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in 2021 with the lowest number of colonies lost was
July through September, with 295,660 colonies lost,
or nine percent.

Honey bee colonies added for operations with five
or more colonies from January through March 2022
was 367,890 colonies. The number of colonies added
during the quarter of April through June 2022 was
589,630. During the quarter of April through June
2021, the number of colonies added were 665,730
colonies, the highest number of honey bee colonies
added for any quarter surveyed in 2021. The quar-
ter of October through December 2021 added 93,940
colonies, the least number of honey bee colonies
added for any quarter surveyed in 2021.

Honey bee colonies renovated for operations with
five or more colonies from January through March
2022 was 187,180 colonies, or seven percent. During
the quarter of April through June 2022, the num-
ber of colonies renovated were 492,410 colonies,
or 17 percent. The quarter surveyed in 2021 with
the highest number of colonies renovated was April
through June 2021 with 475,750 colonies renovated,
or 17 percent. The quarter surveyed in 2021 with
the lowest number of colonies renovated was Octo-
ber through December 2021, with 146,520, or five
percent. Renovated colonies are those that were re-
queened or received new honey bees through a nu-
cleus (nuc) colony or package.

Varroa Mites Top Colony Stressor for Operations
with Five or More Colonies

Varroa mites were the number one stressor for
operations with five or more colonies during all quar-
ters surveyed in 2021. The period with the highest
percentage of colonies reported to be affected by var-
roa mites was April through June 2021 at 50.7 per-
cent. The percent of colonies reported to be affected
by varroa mites during January through March 2022
and April through June 2022 are 33.7 percent and
45.2 percent, respectively.

Colonies Lost with Colony Collapse Disorder
Symptoms Up 12 Percent for Operations with
Five or More colonies

Honey bee colonies lost with Colony Collapse
Disorder symptoms on operations with five or more
colonies was 86,070 colonies from January through
March 2022. This represents a 12 percent increase
from the same quarter in 2021.

If you want to explore USDA'’s survey results fur-
ther, start here:

Access to NASS Reports are available for your
convenience, you may access NASS reports and
products the following ways:

Honey Price by Color Class — U.S.: 2018 - 2022
[Producers with five or more colonies that also qualify as a farm]

Color Class Co-op and Private
2018 | 2019 | 2020 | 2021 | 2022 | % Change
dollars per pound in 5 Years
Water white, extra white, white | 2.98 | 1.63 | 1.73 | 2.33 | 2.69 | -10%
Extra light amber 201 [1.70 | 1.81 | 2.34 | 2.65 | 32%

Light amber, amber, dark amber | 2.10 | 1.95 | 2.00 | 2.52 | 2.81 | 62%

All other honey, area specialties | 2.64 | 3.16 | 2.39 | 2.64 | 3.41 | 29%

All honey 203 | 1.73 | 1.84 | 240 | 2.74 | 35%

Color Class Retail

2018 | 2019 | 2020 | 2021 | 2022 | % Change

dollars per pound in 5 Years
Water white, extra white, white | 3.63 | 4.70 | 4.18 | 5.36 | 5.62 | 55%
Extra light amber 344 | 3.63 | 467 | 4.15 | 5.62 | 63%

Light amber, amber, dark amber | 4.89 | 5.30 [ 551 | 5.55 | 6.14 | 26%

All other honey, area specialties | 7.17 | 6.62 | 7.23 | 648 | 7.86 | 10%

All honey 438 (482 | 523 (527 |6.04 |38%

Color Class All Honey

2018 | 2019 | 2020 | 2021 | 2022 | % Change

dollars per pound in 5 Years
Water white, extra white, white [ 2.01 | 1.70 | 1.81 | 243 | 2.81 | 40%
Extra light amber 212 | 190 | 1.93 | 247 | 275 | 30%

Light amber, amber, dark amber | 2.51 | 2.57 | 253 | 2.98 | 3.15 | 25%

All other honey, area specialties | 3.62 | 3.99 | 3.00 | 3.76 | 4.02 | 1%

All honey 221 [1.99 | 210 [ 265 |2.96 | 34%

e All reports are available electronically, at no cost, on the

NASS website: www.nass.usda.gov.

Both national and state specific reports are available via
a free e-mail subscription. To set-up this free subscrip-
tion, visit www.nass.usda.gov and click on “National” or
“State” in upper right corner, above the “search” box to
create an account and select the reports you would like
to receive.

Cornell’s Mann Library has launched a new website
housing NASS’s and other agency’s archived reports.
The new website: https://usda.library.cornell.edu. All
email subscriptions containing reports will be sent from
the new website, https://usda.library.cornell.edu. To
continue receiving the reports via e-mail, you will have to
go to the new website, create a new account and re-sub-
scribe to the reports. If you need instructions to set up an
account or subscribe, they are located at: https://usda.
library.cornell.edu/help. You should whitelist notifi-
cations@usdaesmis.library.cornell.edu in your email
client to avoid the emails going into spam/junk folders.

USDA Honey Prices 2004-2022

Cents/lb. 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

All Honey 108.5 | 904 | 104.2 | 103.2 | 141 1445 | 160.3 | 1729 | 195.1 | 212.6 | 216.1 209 | 207.5 | 2156 | 216.6 | 197 | 203 |265 | 296

Retail Shelf 188.7 | 183.3 | 191.0 | 196.1 | 197.6 | 278.4 | 305.4 | 328.4 | 340.5 | 373.5 | 406.6 | 409.6 | 462 | 477.7 | 4211 | 485 |522 |[527 | 604

% Difference | 42% | 51% |46% |29% |28% |[48% |48% |[48% |43% |[43% |47% |51% |[45% |45% |[51% |41% |39% |50% | 49%
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Income and Expenditures — U.S.: 2021 & 2022
[Represents income and expenditures on the total number of colonies,
regardless of whether honey was harvested]

Item 2021 (1,000 dollars) | 2022 (1,000 dollars)
Income
Pollination income 270,690 241,042
Other income! 80,174 55,188
Expenditures
Varroa control and treatment 11,565 13,724
Other colony issues? 3,066 5,096
Feed? 42,582 44517
Foundation 7,064 6,934
Hives/woodenware 9,863 10,835

'Includes sales of queens, queen cells, beeswax, propolis, etc.
ZIncludes Nosema, tracheal mites, foulbrood, paralysis, Kashmir, cloudy wing, etc.
*Includes syrup, sugar water, honey, pollen patties, and other feeds.

Queen, Package, and Nuc Prices Paid — U.S.: 2021 & 2022
[Represents prices paid on the total number of colonies, regardless of
whether honey was harvested]

Item 2021 (dollars) 2022 (dollars)
Queen 20 22
Package 91 98
Nuc 125 129

Apiary Workers — U.S.: 2021 & 2022
[Represents number of paid and unpaid workers that worked with
colonies, regardless of whether honey was harvested]

Item 2021 (workers)

24,000

2022 (workers)
25,000

Apiary Workers

Per Capita Consumption, 2022

We calculate this figure each year using data from
USDA ERS, NASS, ERS, FARM SERVICE and the U.S.
Census Bureau. From these sources we determine how
much honey entered the system, how much honey left
the system, how much was used, how much wasn’t used
and the population on July 1, 2022. These figures in-
clude U.S. production, U.S. exports, honey put under
and taken out of the loan program and honey remaining
in storage, plus how much was imported from off shore.
Essentially, it’s a measure of honey in minus honey out.
The resultant figure, divided by how many people were
here on that particular date results in how much honey
was consumed by each and every individual in the U.S.
last year. And yes, you are correct, not every person eats
honey, but by producing this figure on an annual basis,
we are able to compare apples to apples each year in
honey consumption.

The chart below compares these figures for the pre-
vious 13 years. We've included the USDA'’s price of all
honey for comparison too.

Honey Consumption, Population, Prices 2010-2022

Honey Into the U.S., 2022

U.S. beekeepers with more than five colonies in 2022
produced, according to USDA, 125.3 million pounds of
honey. The Honey Board calculates that an additional
eight million pounds or so are produced by those with
fewer than five colonies for a total production of 133.3
million pounds. Additional honey in figures include 23.3
million pounds taken out of warehouses from last year,
two million pounds taken out from last year’s loan pro-
gram and a whopping 260.9 million pounds imported
for a rough total of 419.5 million pounds of honey in,
during 2022. This honey sold, on average, wholesale,
retail and specialty honey for $2.96/pound, according
to USDA figures. Commercial beekeepers in the U.S. will
tell you to make a living, this price should be about the
same price as diesel fuel. Take a look next time you are
at the gas station.

Honey Out of U.S. Stock, 2022

For the honey out figure, we exported nearly 12.3
million pounds to other countries, have nearly 23.3 mil-
lion pounds still sitting in warehouses and put
just under two million under loan, for a total of

Year Million Ibs Million Ibs Millions about 38 million pounds of honey produced in
Honey in Honeyout  Populaton  Ibs/person  Price/lb$ gggg that were moved out of the U.S. figures for
2010 | 398 29 307 120 $1.60 The July 1, 2022 population was right at
2011 | 470 80 309 1.27 $1.73 333.3 million people in the U.S. So, to calculate
2012 | 487 53 312 126 $1.95 per capita consumption, subtract honey out (put
under loan, exported or still in warehouses) from
2013 ] 500 49 314 144 §2.13 honey in (honey produced this year, left over from
2014 | 547 56 318 1.55 $2.17 last or imported) and divide by 333.3 million, for a
2015 | 544 58 321 1.51 $2.09 total of 382 million pounds consumed in the U.S.
2016 | 573 55 323 162 $2.12 la.lst year. Divide this by 333 million people which
gives you about 1.2 pounds of honey per person
2017 | 600 43 325 1.71 $2.19 consumed by people in the U.S. during 2022, the
2018 | 594 46 327 1.70 $2.17 lowest since 2012.
2019 | 585 60 328 1.60 $1.97
2020 | 617 58 330 1.69 $2.03
2021 | 513 36 332 1.4 $2.41
2022 | 419 38 333 1.14 $2.96
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Top Ten Producing States Each Year

2016 2017 2018 2019 2020 2021 2022
State xg)(ﬁo ng)%o State XI:O(gO XS?O%O State xg?lo Xll?o%O State xggo Xllr(:)(ijo State XLOO?O XIJ’S)%O State XLO(RO x;r(:)OdO State x10000|0 Xllgﬁio
Ibs Ibs Ibs Ibs Ibs Ibs Ibs
ND 485 |37.7 |ND [455 |337 |ND 530 |[38.2 |ND 520 [33.8 |ND 495 |38.6 |ND 515 |28.3 |ND 520 |31.2
SD 280 [199 |SD 255 (143 |CA 335 |[13.7 |SD 270 | 194 |SD 245 | 149 |CA 290 |96 CA 305 |11.6
MT 159 122 |CA 335 [13.7 |SD 255 [12.0 |CA 335 |[16.0 |CA 320 (138 |SD 250 |123 |TX 157 |83
CA 310 (112 |MT 145 104 |FL 215 | 105 |MT 173 (149 |TX 157 9.0 FL 193 |85 MT 123 |75
FL 215 [10.8 |FL 205 (88 MT 160 |14.7 |FL 205 |92 MT 110 |89 X 137 |77 FL 210 |74
X 133 193 X 120 |79 X 132 |74 > 126 |7.6 FL 192 |88 MT 17 |67 SD 185 |[7.2
MN 124 |73 MN 126 | 7.8 MN 19 |73 MN [118 |7.0 MN [108 |59 MN (125 |74 MN 102 |52
MI 89 53 ID 95 4.2 GA |98 a3 MI 94 4.7 MI 95 45 Ml 101 |52 OR |92 34
LA 50 43 LA 43 35 ID 96 29 LA 54 39 ID 107 |37 ID 100 |[3.0 MI 82 34
GA 96 3.7 WA |77 35 OR |93 33 NY 59 34 NY 58 3.2 GA | 9% 33 GA 103 |33
Total 1941 1 121.8 1850 |107.8 2033 [ 1104 1954 | 119.9 1887 | 1114 1924 | 91.5 1879 | 88.4
All Sts. | 2775 |161.8 2669 | 147.6 2803 | 139.9 2812 | 156.9 2706 | 147.6 2696 | 126.5 2667 | 125.3
% of Tot. | 70% | 75% 69% | 73% 3% | 75% 69% | 76% 70% | 75% 1% | 72% 70% | 71%

The top 10 producing states produced a total of $8,844,300 with a total of 1.879 million colonies. This comes to 70.4% of the

U.S. colonies, and 70.6% of total dollar value.

The top three producing states had a total of 982,00 colonies, producing a total of $51,111,000. This comes to 36.8% of all
colony production in the U.S. in 2022, producing 57.8% of total production dollars. Moreover, these three states produced 36.8%

of all the colonies in the U.S. in 2022.

Top 10 Producing States

The places that yield the most honey every year are pret-
ty much determined by the climate, the soil, agriculture and
politics. The crops grown, or not grown in a region certainly
play a role in what can be found relative to nectar, pesticides
and regulations relative to how many colonies you can put
on any given acre, that won'’t starve after a couple of months.
Of course, government conservation programs lend a hand
here too.

We've been curious about this for the last eight years
or so, just because it’s interesting to see what changes, and
what doesn’t. The Dakotas, California, Montana, Florida,
Minnesota, and Texas are almost always in the top eight,
with the last two changing occasionally: New York, Loui-
siana, Georgia, Idaho, Michigan and perhaps a few others
round out these performers.

This year provided few surprises in who is on the list,
and the totals for the top 10 this year were essentially where
they always are relative to the number of colonies counted in
these states and the amount of honey produced. Again, these
states produced 70% of all of the honey produced in the U.S.,
and had 70% of all the colonies in the U.S. sitting somewhere
within their borders. It’s pretty clear that what happens in
these few states is going to determine the U.S. crop.

But, just because we can, this year we looked at the con-
tributions of the top three states, for almost every year, the
Dakotas and Texas. Combined, they held on to 52.3% of the
colonies used last year and produced just over 40% of all
the honey U.S. beekeepers made last year. This means, of
course, that 52% of the colonies, and 60% of the U.S. honey
crop is spread out over the remaining 47 states. You can
see this comes to just under 1%/state. That sort of puts us
in our place, doesn’t it? This extreme unbalanced situation
commands notice, then, as to what will happen when climate
change erodes, or doesn’t, weather patterns in these three
states including rainfall, Summer and Winter temperatures,
farming practices and conservation practices.

Colonies and Value of Production
Year Colonies (million) Value (million US$)
2000 2.620 132.8
2001 2.506 133.1
2002 2.574 228.3
2003 2.599 252.1
2004 2.556 199.6
2005 2413 161.0
2006 2.393 158.4
2007 2.443 159.8
2008 2.342 232.7
2009 2.498 215.1
2010 2.692 285.7
2011 2.491 261.9
2012 2.539 283.5
2013 2.640 320.1
2014 2.740 387.4
2015 2.660 329.7
2016 2.775 343.0
2017 2.683 334.2
2018 2.803 333.5
2019 2.812 309.1
2020 2.706 299.6
2021 2.696 321.2
2022 2.667 371.0

Already, drought in the western third of the U.S.
is having an effect, not only on the bees, but their
forage and the crops they pollinate as well. Like it or
not, we are at the mercy of big weather — call it cli-
mate change or whatever — it’s dry out there!
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Released January 11, 2023, by the National
Agricultural Statistics Service (NASS), Agricultural
Statistics Board, United States Department of
Agriculture (USDA)

Pollination Costs and Income, 2022
Cost Per Colony to Pollinate Almond Up 13
Percent from 2017

In Regions 6 & 7, the average cost per colony for
almonds increased 13 percent from 171 dollars per
colony in 2017 to 194 dollars per colony in 2022.
The average price per acre increased from 272 dol-
lars per acre to 336 dollars per acre during that
period. The total value of pollination for almonds
increased 44 percent. Almonds were the highest
valued crop in that region. The total value of all pol-
lination in Regions 6 & 7 for 2022 was 387 million
dollars, up 42 percent from 2017.

Blueberries had the highest total value of pol-
lination of crops reported in Region 1 in 2022. The
price per colony for blueberries increased 27 per-
cent to 98.4 dollars per colony in 2022. The price
per acre increased 42 percent to 179 dollars per
acre. The total value of pollination for blueberries in
Region 1 for 2022 was 8.56 million dollars. The total
value for pollination of all crops in Region 1 for 2022
was 21.9 million dollars, up 33 percent from 2017.

Blueberries had the highest total value of pol-
lination of crops reported in Region 2 in 2022. The
price per colony for blueberries increased 40 per-
cent to 78.3 dollars per colony in 2022. The price
per acre increased 63 percent to 139 dollars per
acre. The total value of pollination for blueberries in
Region 2 for 2022 was 3.60 million dollars. The total
value of pollination of all crops in Region 2 for 2022
was 6.60 million dollars, up 10 percent from 2017.

Watermelons had the highest total value of pol-
lination of crops reported in Region 3 in 2022. The
price per colony for watermelons increased 38 per-
cent to 76.9 dollars per colony in 2022. The price
per acre increased 57 percent to 100 dollars per
acre. The total value of pollination for watermelons
in Region 3 for 2022 was 1.85 million dollars. The
total value of pollination of all crops in Region 3
for 2022 was 7.39 million dollars, up eight percent
from 2017.

Apples had the highest total value of pollination
of crops reported in Region 4 in 2022. The price per
colony for apples increased three percent to 51.7
dollars per colony in 2022. The price per acre de-
creased slightly to 41.0 dollars per acre. The total
value of pollination for apples in Region 4 for 2022
was 114 thousand dollars. The total value of pol-
lination of all crops in Region 4 for 2022 was 628
thousand dollars, down 27 percent from 2017.

Apples had the highest total value of pollination
of crops reported in Region 5 in 2022. The price per
colony for apples increased 12 percent to 58.3 dol-
lars per colony in 2022. The price per acre increased
36 percent to 62.8 dollars per acre. The total value
of pollination for apples in Region 5 for 2022 was
6.59 million dollars. The total value of pollination
of all crops in Region 5 for 2022 was 17.5 million
dollars, up four percent from 2017.
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Region 1

States: CT, IL, IN, IA, KS, MA, ME, MI, NE, NH, NJ, NY, OH, PA, R, VT, WI

Crops: apple, cherry, watermelon, blueberry, cranberry, cucumber, pumpkin, squash, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
203,400 91.00 250,100 87.50 21,895
Region 2

States: AL, DE, GA, KY, MD, NC, SC, TN, VA, WV

Crops: apple, cantaloupe, watermelon, blueberry, pumpkin, squash, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
66,850 84.00 94,100 70.20 6,601
Region 3

States: AR, FL, LA, MO, MS, NM, OK, TX

Crops: watermelon, blueberry, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
55,100 71.20 129,500 57.00 7,387

Region 4

States: CO, MN, MT, NV, ND, SD, UT, WY

Crops: apple, cherry, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
4,610 44.20 12,500 50.20 628

Region §

States: AK, ID, OR, WA

Crops: apple, cherry, peach, pear, blueberry, cranberry, raspberry, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
220,660 74.70 313,100 55.70 17,453

Region 6 & 7

States: AZ, CA, HI

Crops: almond, cherry, other

Paid Acres | $/Acre | Colonies Used | $/Colony | Total $ (1,000 dollars)
1,155,800 313.80 2,233,000 173.20 386,752

Totals
1706420 | 67890 | 3032300 | 49380 | 440,716
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The IR-4 Project Gommemorates

YEARS
IR4))

This year, The IR-4 Project commemorates 60 years of
operation. Since its establishment by land grant universi-
ties and the U.S. Department of Agriculture in 1963, IR-4
has championed specialty crop growers by facilitating the
registration of safe, effective pest management solutions
to meet their unique needs.

Specialty crops (which include fruits, vegetables,
nuts, herbs and horticulture crops) are not typically
served by agrochemical companies’ registration efforts.
Larger acreage, “major crops” (like corn and soybeans)
typically yield higher returns on investment. This “minor
use problem” spurred the founding of IR-4.

IR-4 upholds specialty crops as essential components
of a healthy diet, a thriving landscape and a robust U.S.
economy. Since its founding, IR-4 has secured over
23,000 pest management product registrations through
the Environmental Protection Agency (EPA) for food crops
(and countless others for ornamental crops). IR-4 eval-
uates a range of tools—including reduced-risk chemical
and bio-based pesticides, as well as emerging technologies
and integrated solutions.

Notable registrations facilitated by IR-4 include Chlo-
rantraniliprole (a reduced-risk conventional pesticide) and
Spinosad (a bio-based
insecticide approved
for both convention-
al and organic grow-
ers). As a result of
IR-4’s submissions,
these products are
approved by EPA for
use on numerous
specialty crops. IR-4
also spearheaded the
registration of several
biopesticides to man-
age Varroa mites in
honey bee colonies.
These registrations
help reduce dietary
exposure to pesticides,
increase growers’ pest
management options
and secure the vitality
of the U.S. food supply.

According to an
economic impact
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IR-4 helps secure pest management products for specialty crops —
flowers. Image courtesy of NC State University.

Hannah
Ross

study by Michigan State University in 2022, IR-4 con-
tributes $8.97 billion annually to the gross domestic
product. Additionally, seven jobs today can be attributed
to every $1,000 of public investment in IR-4.

Federally funded through USDA, IR-4 works closely
with the USDA National Institute for Food and Agriculture
(NIFA), USDA Agricultural Research Service (ARS), EPA
and international partners to conduct research, facilitate
registrations and harmonize global regulations.

“Not many government-funded organizations survive
for 60 years on a year-to-year funding basis,” said Dr.
Jerry Baron, Executive Director of The IR-4 Project. “We
continue to be relevant to our stakeholders in the farm-
ing community. Because of our relevance, they continue
to support us in many ways, including letting the deci-
sion-makers in Washington D.C. know the importance
of the organization—why this program should continue
to exist, now and into the future.”

Headquartered at North Carolina State University
since 2021 (formerly at Rutgers University), IR-4 spans
the U.S. through four regional offices, each working
closely with growers, commodity groups, state liaisons,
land grant university researchers, extension and indus-
try leaders. Regional offices are located at: University of
Florida, University of Maryland Eastern Shore, Michigan
State University and University of California, Davis.

As the future of pest management and its regulation
grows increasingly complex, IR-4 has the expertise to
guide the specialty crop community forward with inno-
vative, pragmatic solutions. While commemorating 60
years of impact through 2023, IR-4 invites the specialty
crop community to follow along, learn more about the
project and take part in its evolving, multifaceted work.
Visit the IR-4 website to connect via email, newsletter,
or social media.

This article was originally posted of IR-4’s website at this link:
https://www.ir4project.org/news/60yearsannouncement/

including fruits, vegetables, nuts, herbs and
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HONEY BEE CANNIBALISM il

And some other quirks of our beloved bees

I don’t know how to start
this conversation

A question came to me that found
me unprepared and uneducated on
the queried subject. This is not an
uncommon situation for me. I have
an abundance of bee questions for
which I have no answer, but my
interest in this question lingered far
beyond its derived answer.

Becca F., a beekeeper friend from
north Florida, phoned to ask me,
“Why are some of the bees in one of
my colonies eating some of its brood?”
The colony in question was from a
cut-out! from late last season. Other
than some destroyed brood, all other
biological characteristics of the colo-
ny seemed in good order. You should
know that, at the time of the phone
call, the 2023 Spring season was well
underway in Becca’s area.

From nearly nine-hundred miles
away, I really could not say what was
causing this disappointing behavior
in her distant colony, but I felt that
we could, at least, narrow the possi-
ble reasons. Narrowing the issue is
not the same as answering the issue.
If there is a food shortage (probably
protein) or if a perceived pathogen is
present, I surmised that nurse bees
sometimes eat larval brood. I prof-
fered a guess that if all other brood
stages seemed healthy, and copious

A “cut-out” is a colony that originated when a
beekeeper relocated it from a natural nest site,
such as a hollow tree or the wall of a house, to
standard hive equipment.

food stores were present, and a pollen
and nectar flow was still yet to come,
this mysterious issue would most
likely resolve itself.

Indeed, it did. Apparently, a
Small Hive Beetle (SHB) population
had grown within the colony to the
extent that some of the bee brood was
damaged. Selected bees were striving
to regain control of the situation and
were eliminating damaged or dead
brood. Providing some beetle traps
and some microfiber cloths seemed
to help the bees regain control in the
afflicted colony.
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Figure 1. Small Hive Beetles, the cause of brood destruction.

From afar, I was able to do noth-
ing that was helpful. The beekeeper
and the bees had seemingly won this
battle, but the situation lingered in
my thoughts. That some of the bees
from one of Becca’s colonies was ac-
tually killing and eating some of its
brood was a curiosity that stayed with
me. Such cannibalism is documented
colony behavior in the beekeeping
literature. You and I both know that
fact, but exactly how does it work?
When and why does it work?

Through the decades

Through the passing decades,
many times I have alluded to the fact
that bees will, at times, “eat” some
of their young. With superficial con-
fidence, I have told audiences that
these cannibalistic bees are selecting
older larvae first. Why? Older larvae
are the colony’s major food consum-
ers. Younger larvae seemingly would
be on the short list and would be
consumed as the older larvae were
eliminated. Honey bee eggs will have
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Listen along here!

not yet become food consumers
and developing pupae have already
completed the eating stage. They
are reasonably safe. However, larval
stages would be in serious trouble if
food stores were stressed.

For hygienic reasons, bees will
also remove diseased brood from
the colony. At this point, I have few
answers, but many questions. Will
nurse bees intentionally consume
the larval contents as they dispose
of their diseased brood? If so, are
they re-purposing
the larvae’s fluid
contents as food or
are they removing
the contents to ex-
pedite getting the
dead brood mem-
. ber to the colo-
ny entrance? Or
both? I have more
comments on this
concept later in
this piece.

tn Mature
honey bees

Let’s just get
this out of the way. I cannot recall of
an instance where it was documented
that an adult bee consumed another
adult honey bee. Maybe — and com-
pletely hypothetically — I suppose
that under specific undocumented
situations, if a nectar-ladened work-
er was killed (i.e., crushed, mashed
or just died) and the contents of her
honey crop was somehow available,
that sweetness could be of interest to
other living house bees.

Yes, that scenario is a wildcard,
but a scenario like that one is the
only incident in which I can envision
an adult bee having an interest in
cannibalistically eating some of the
contents of another adult bee. So
again, adult honey bees do not see
other adult bees as a food supply.

Maybe for another time, and on a
different subject, birds, toads, spiders
and other insects certainly do view
adult honey bees as food sources.
Adult honey bees are readily eaten
by these animal species.
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Laying workers

When lauding the productivity of
a beautiful queen, I have sometimes
stated to audiences that, “Nurse bees
will police any defective or incorrectly
placed brood by eating/removing it.”
In effect, this has the effect of making
the queen’s output look very
good because the workers cor-
rected her mistakes. Well, in a
way, she is good at her genetic
job, because her offspring had
that innate ability. But what
about defective queens or even
laying workers?

Though I feel a bit shaken,
I still support the concept that
healthy workers will eat/remove
laying worker eggs when they
find one. Just exactly how the
worker perceives the defective
egg is far beyond my knowledge.
But I again write that I have
lost some of my nerve. Are the
workers eating the haploid egg
or only removing it?  have been
told, and I have re-stated to
others, that viable workers truly eat
the defective egg.

Indeed, I have read, and subse-
quently repeated to others, that to a
greater or lesser extent, laying worker
eggs are commonly found even in
healthy colonies — especially when
the brood and adult population are
high and healthy queen pheromone
levels are stretched across the large
population. During those times,
viable adult workers are constantly
removing these sly, worker-laid eggs.
Then again, I would boldly say to an
audience, “They eat them.”

Whereas, I was once confident in
this statement, I have recently grown
more reticent. In my fifty plus years
of beekeeping, I have never seen an
egg anywhere but in a cell. Are these
undesirable eggs really being eaten or
did I simply not notice a tiny, white
egg laying outside on the landing
board as it was being discarded? I
don’t know. Maybe I just missed it. I
will try to be more observant.

Immature queens and drones

I feel that you and I could agree
that immature queens and drones are
“eliminated” when they are no longer
needed. Queen cells are frequently
torn down and contents removed if
such cells are unneeded.

As have you, | have seen partially
dismembered drones that were being
removed from cells. Were they dis-
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membered to ease the removal pro-
cess or were juices and cellular fluids
consumed? I don’t know. I offer this
thought at this point; I dangerously
assume that liquid contents would
be eaten - if for no other reason that
nest cleanliness.

Figure 2. Dismembered drones at the colony entrance.

Hygienic behavior

Where would honey bees be with-
out this cleanliness behavior? Queen
breeders select for this attribute.
Scientific careers have been built on
this concept. We wish all our queen
stocks exhibited this characteristic.
But there are instances when the
process turns negative for both the
bees and their keepers.

For instance, while removing in-
fected brood, nurse bees’ brood food
glands may become contaminated
with bacterial spores of American
foulbrood (AFB). Those nurse bee
carriers then feed susceptible young
larvae along with pathogenic bacterial
spores that perpetuates AFB within
the colony’s young brood population.
In many presentations, I consid-
ered it humorous to tell audiences
that nurse bees did not have small
stainless-steel buckets and cleaning
cloths. Therefore, the only way they
could remove the diseased larval
debris was to eat it. In retrospect,
this may not have been as funny as
I thought.

There is abundant published
literature? that explains how hygien-
ic cleaning spreads deformed wing

?Posada-Florez, F., Lamas, Z.S.,
Hawthorne, D.J. et al. Pupal
cannibalism by worker honey bees
contributes to the spread of
deformed wing virus. Sci Rep 11,
8989 (2021). https://rdcu.be/c8025
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virus. At this point, I am left with
nothing to write. If the colony does
not keep itself immaculate, the viral
disease spreads. If it cleans itself and
keeps colony conditions immaculate,
the viral disease spreads. This is a
true conundrum.
T This spread occurs because
} bees are in direct contact with
virus particles as they clean/eat
the diseased brood. I sense that
the best solution is to prevent
varroa-vectored viruses from
gaining a hold in the colony;
therefore, the alert beekeeper
should constantly suppress var-
roa populations. At this point,
I am forced to admit that if I
don’t manage varroa first, I will
have much greater problems
managing my bees later. This
too, is a topic for another time.

Seasonal adjustments

It’s harsh. As humans, we
are nearly unable to tolerate the
concept, but to bees, brood is
potentially food in a form other than
bee bread or honey. At this moment,
as I write for you, my Spring season is
just beginning. Maple is in bloom as
are other early season food sources.
So, of course, the weather swings
between being nice and warm to ab-
solutely wintry.

If my bees have been on time,
there is a significant brood popula-
tion being developed within my colo-
nies. Suddenly, due to cold weather
returning, there is no pollen coming
in. Not only must the brood be fed,
but it be kept warm. What should
nurse bees do? It seems that they
heartlessly cut their losses. If they
perceive that protein is in critical-
ly short supply, they stop feeding
the oldest larvae, consume them to
re-purpose their body fluids to power
their nurse bee brood-food glands,
and await the restart of the seasonal
pollen flow. Such seasonal fluctua-
tions occur everywhere, not just cold
climates.

During serious dearths, using
brood as food is a brutal but logical
thing to do. Could it then be written
that bees’ diet is honey, pollen and
in trying times, its own bee brood?
Yes, this seems harsh to human
beekeepers.

Honey bees eating process
Through the years, I have spent
significant time trying to understand
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the “chewing-lapping” mouthparts
system that bees use to consume
their food. While I think I under-
stand the basics, I readily admit
that I do not grasp the finer details
of this complicated process. Lacking
typical chewing jaws and essentially
only consuming a liquid diet, how
do bees actually eat a larva? Indeed,
how does a bee eat pollen or anything
else solid?

While searching a plethora of
complex literature on honey bee
mouthparts, I stumbled across a very
old pamphlet from the Smithsonian
Miscellaneous Collections by N.E.
McIndoo?®. This author reported that

3MclIndoo, N.E. 1906. The sense organs on
the mouthparts of the Honey Bee. Smithsonian
Miscellaneous Collection, Vol 65,
No. 14. https:/Irepository.si.edu/
bitstream/handle/10088/23540/
SMC_65_Mcindoo_1916_14_1-55.
pdf?sequence=1&isAllowed=y

Figure 3. The complex honey bee mouthparts (Snodgrass)
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bees, using enzymatically reducing
saliva, convert some solids to liquid
forms thereby allowing the bees to
“drink” the heretofore solids. Alterna-
tively, if the solids are small enough,
other supporting mouthparts, “in
crane-like fashion” lift the small par-
ticles to the bee’s mouth where they
are subsequently swallowed. For the
hyper-interested reader, in clearer
description, this bit of information
was deeply buried in the fifty-five-
page document and can be found on
pages 39-41.

An aside...

Through the years, I have ad-
monished honey bee enthusiasts to
understand and respect all insect
and animal life — not just honey bees.
All species have some astonishing
characteristics and abilities that
seemingly make them stand above
their other ani-
mal peers. Ergo,
honey bees are
amazing, but so
are many other
animal species.
But I want to get
sappy for a bit.
The function and
complexity of
honey bee mouth
parts astound
me. Admittedly,
I am not a honey
bee anatomist,
so I struggle to
understand this
complex system
that honey bees
whimsically use.
I suggest that
these hidden
mouth parts and
their functions
are every bit as
elegant as the
dance language
behavior and
orienting capa-
bilities of hon-
ey bees. In my
opinion, bees’
mouthparts de-
serve more re-
spect than they
have gotten.
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So, are honey bees vegetarian?

Under dire conditions, some bees
will eat some of the colony’s devel-
oping brood. Can we agree on that
point? If that is true, then can it be
stated that honey bees are vegetari-
ans? Maybe not. In fact, things are
even more complicated. When bees
gather and store pollen, they also col-
lect microbes that live on and in pol-
len*. Those microscopic animals are
also eaten by bees. Some researchers
feel that this “meat” is an important
overlooked food nutrient for honey
bees. As you would expect, this is
causing some consternation within
scientific circles, but the concept
seems to have a toehold at this time.
So, are honey bees truly vegetarian?
Maybe not.

Just one more thing -
robbing behavior

I am out of space, but just one
more thing. If robbing bees are mani-
acal for any food from anywhere, why
do they not murder all the larvae in
the colony being robbed and imbibe
their body fluids? Do they? Honest-
ly, I have never looked. Those large
larvae are certainly a potential food
source in the weakened colony.

As you know, a robbing episode
is NOT the best time to pull all brood
frames out of the robbed colony to
have a look at whether larvae have
been killed, but maybe I should have
a look just one time. Please let me
know if you see something in your
robbed colonies.

Thank you.

To Becca and her bees, I offer a
thank you for spurring me to think.
To the readers who struggled through
this piece, I thank you for your time
and dedication to our bees.

Dr. James E. Tew

Emeritus Faculty, Entomology
The Ohio State University
tewbee2@gmail.com

. Co-Host, Honey Bee

N '} Obscura Podcast
'_’ﬂ i www.honeybeeobscura.
com

“Embry, Paige. 2019. Surprise:
Bees Need Meat. Scientific
American. August. 2019. https://
www.scientificamerican.com/
article/surprise-bees-need-meat/
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Shana Archibald

Berry Lemonade Bars

Ingredients

o Y% cup butter (softened)

o % cup honey

o 2 eggs

o 1 tablespoon lemon juice

o Y teaspoon salt

0 Zest from half a lemon

o % cup flour

O % cup raspberries (or mixed berry blend,
which is what I used)

Glaze Ingredients

0 % to 1 cup powdered sugar
o 1 teaspoon raspberry jam
o 1 tablespoon lemon juice

Directions
Step 1
Preheat oven to 350°F.

Step 2
Prepare an 8x8 square pan by spraying it with non-
stick spray (or lining it with parchment paper).

Step 3
In a large bowl, combine butter, eggs, honey, lemon
juice, salt and zest. Mix by hand or hand mixer.

Step 4
Add flour and mix until just combined.

Step 5
Add fresh raspberries (or mixed berries)
and stir in by hand.

Step 6
Pour into prepared pan and spread into an even layer.

Step 7

Bake for around 25 minutes or until edges are brown
and the middle is set. Do not over bake! You want the
texture to be like a brownie.

Step 8
Let it cool.

Step 9
While the bars are cooling, combine the glaze
ingredients and whisk together.

Step 10

Pour it over the cooled bars and spread out
into an even layer on the top. Let the glaze set
for at least 20 minutes.

Step 11
Cut into squares and serve.

Store at room temperature or in the refrigerator in an
air tight container. Enjoy! -
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Save the Date! The Mississippi Valley Beekeepers
Association will be hosting the ISBA Summer Conference
in Quincy, IL on July 14th and 15th, 2023. It will be held at
the Oakley Lindsay Center (300 Civic Center Plaza #237,
Quincy, IL 62301).

Speakers include Kamon Reynolds, Randy McCaffrey,
Natalie Summers, Jeff Horchoff, Cory Stevens, Elsa
Gallagher and more.

There is something for everyone including vendors,
breakout sessions and bluegrass music.

Keep an eye out for more details at

https://mvbees.com/

¢INDIANA ¢

2023 Purdue Field Day will be on June 17" and will
be held at the Beck Agricultural Center located at 4550
US-52, West Lafayette, IN 47906. There will be an indoor
area for eating and if the weather turns bad or really hot,
there is air-conditioning.

This is a hands-on event with hives available for ses-
sions from the Purdue Research Lab. You will be in hives
so0 everyone is required to wear a hat and veil at minimum.

Pre-registration will close at midnight, Monday, June
12™. Lunch from Harvest Bread Co will be provided to
those that pre-register. Walk-ins are allowed but will need
to provide their own lunch.

For directions, see the website: https://indianabee-
keeper.com/events/purdue_field_day

Are you a veteran, first responder, family member of,
or person with a disability? If so, a stipend is available to
cover expenses to this event. Please contact joericker@
ateaseorchard.com for more details.

¢IOWA ¢

The Iowa Honey Producers Association will be
holding the 2023 Field Day on June 17, 2023 at the Red
Shed in Clarion, Iowa.

Speakers include Tom Montavon and various breakout
speakers on topics for all ages.

Additional information can be found on the IHPA Web-
site at: https://www.iowahoneyproducers.org/

¢MINNESOTA ¢

The University of Minnesota will be holding a Queen
Rearing short course on July 21-23, 2023.

Topics include queen and drone biology, timing of
queen rearing in northern climates, stock selection and
breeding for hygienic behavior, setting up mating yards
and record keeping.

Everyone will have a chance to try their hand at grafting
larvae and raising their own queens.

FOR SALE
*  For sale: New, heavy duty 4-way pallets. All treated wood with HDO
decking. Call Lester 715-644-5588, Boyd, W1 54726
*  Five frame nucs $160.00 each. Overwintered $185.00. FREE SHIPPING
on prepaid orders of 5+ nucs. 717-548-0330 Double Echo Apiaries, 244
Soapstone Hill Rd., Peach Bottom, PA 17563

TRAVEL
» Slovenian Beekeeping LLC offers Beekeeping Tours to Slovenia, the
Beekeepers of Europe! May 10-25 Beekeeping Tour & Oct 6-20 Discover
Slovenia. We have been offering these amazing tours since 2014. Contact
Suzanne at beeslovenia@gmail.com

Contact Jen Manis to place an ad: Jen@BeeCulture.com

There will be a section on queen rearing equipment
designs that will allow everyone to build their own.

The cost for the two and a half day course is $350. This
includes the Successful Queen Rearing Manual, lunch
and refreshments.

Enrollment is limited to 32 people with at least two
years of beekeeping experience. Make sure to register
early! Registration is first come, first served.

tion i | JZ2’s BZ’s
For more information or to register, go to z.umn. .
edu/beeclass stbzs@aol.com

¢TEXAS¢

The Texas Beekeepers Association will be hosting 8 6 6-5 59-0 5 2 5

their Summer Clinic on June 17th, 2023 in Conroe, TX.
The clinic will include speakers, classes, demos and

vendors. to o rd e r
For more information, go to www.texasbeekeepers.org

Cups, Cages
& Cell Bars

¢ WASHINGTON¢

The Washington State Beekeepers Association
(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/.

Emma at
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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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life, seemingly nothing is going according to plan. The news
is mostly bad.

For starters, the big one got away. Paul and I were happily
catching foot-long trout, using tiny floating flies called dry flies, when
an exceptionally large rainbow showed up. Gentle reader, how long
is your arm? Because that’s how long this trout was. I could see
it clearly in the shallow water. Remarkably, it was feeding on tiny
midges on the surface. Normally small fish feed on small insects,
while the big boys lie in deeper water waiting for more substantial
morsels to drift by. Like smaller fish or an unlucky mouse.

There was no way, I thought. Look, I'm a hack fisherman. This
was a trout Paul might catch, not me. But when I drifted my imita-
tion midge over my target, it opened its enormous mouth and took
it. I promptly jerked the hook right out of its mouth. This is what
beginners do — set the hook too soon.

Okay, calm down and slow down, Ed, I told myself. You were
too hasty, that’s all. Try again. I did, and the fish did. I jerked the
fly out of its mouth a second time. There was no third opportunity.
Rainbow trout of a lifetime, and I blew it — twice.

My California queen breeder is behind schedule due to weather,
so that first shipment I anticipated about now will not arrive until
Mother Nature eases up a bit.

Northern California’s Oroville Dam is a giant earthen impound-
ment on the Feather River. It has some structural problems. This
year drought-stricken California experienced record rainfall, along
with historic snow in the mountains. That snow should be melting
right about now and filling Lake Oroville. My queen breeder lives
on Oroville Dam Boulevard.

The apricot bloom was two weeks late in Palisade on account of
relentless cold and snow. I have a couple of pollination customers
down there, and when I tried to deliver bees, my ’83 flatbed Ford
overheated. I got off I-70 and limped home on back roads that I know
about. It took awhile. I ultimately had to haul bees to Palisade in
the pickup, which is not so handy. The flatbed has a lift. With the
pickup, I have to load and unload with a hand truck and a ramp.

When I dropped off bees in Palisade, one of my growers point-
ed to some trees at the edge of his property. “There’re a couple of
bears that hang out over in those pinions. They don’t come into the
orchard. Is this going to be a problem?”

Oh yes, this would be a problem. And he’s telling me now? I
remarked that bears have keen noses and are famously hungry when
they come out of hibernation. So I had to make a second 120-mile
roundtrip and erect a solar electric fence around my little darlings.

Then last Sunday, on Easter morning, we had to put down our
Stumpy-Tail Australian cattle dog Pepper. His lymphoma finally
caught up with him. We knew this was coming, but that didn’t
make it any easier. The dear boy kept rallying, right to the end. He
might not get out of bed to eat his breakfast, but later he’d jump
up and go chase a squirrel or bark at the neighbor dogs. His last
night on Earth he penned the geese, one of his assigned tasks. By
morning, he was gasping for breath.

There are dogs and then there are dogs. That gal Marilyn paid
Pepper tribute in a text to her very large Irish-American family: “He
was scary smart, certain of his duties, born to dominate, an indis-
pensable hand on the farm, singularly devoted and loyal. He loved
few and few loved him. No grief, no joy. No joy, no grief.”

I t’s mid-April as I write, and in my semi-retired beekeeper

Pepper could sometimes understand
complete sentences. He loped with the
curious three-legged skip characteristic
of his breed. Descended from crosses
between Australian wild dingoes and
European herding dogs, Stumpy-Tails
are like no other dog on Earth. Pepper
would herd anything that moved, except
honey bees. He despised them, and they
returned the favor. Out for a ride, he’d
try to bite passing cars.

He adored Marilyn, and whenever I'd
put my arm around her, he’d give me a
little heel nip. He could be a very effec-
tive chaperone. Extraordinarily spooky,
he’d sometimes vanish when we were
out walking. I'd call and call, only to
find him standing right behind me. But
never again. Now he’s four feet under in
the front yard.

Of my colonies that took a hit from
Varroa mites in the Fall, a few made
it through the Winter. But they’re not
right. Some that looked prosperous
six weeks ago dwindled to two or three
frames, so I united them. I didn’t expe-
rience this March collapse the last few
years, when I had my mites better under
control in the Fall.

One more piece of unfortunate news:
Tina called and asked if I'd be willing to
don a bee beard at the Colorado State
Beekeepers meeting in June. Dangling
10,000 bees off your chin is something
crazy people do, isn’t it? Unforgettably,
I once had a bee go up my nose. Didn’t
I learn my lesson? But it was Tina, so
I said yes.

I often dream at night about what
absorbs me during the day. Sometimes
it’s honey bees. Lately it’s been the big
one that got away. But last night it was
Pepper.

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 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
A Run of
Bad Luck

BOTTOM BOARD
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METAL CAPS BEARS 5B - $103.95/ 72 Ct, Case $22.95/ 36 Ct, Case 4oz-$31.95/ 36 Ct. Case
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Quality Nutrition @ Higher Honey Yields 4 ReadytoUse 3 Protein Rich
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. 5%
S NATURAL

POLLEN

CONTAINS NATURAL POLLEN

Same great formula as Ultra Bee with the addition of natural USA pollen!

« Pollen increases patty consumption rate, allowing for healthy brood buildup.
o Custom orders with higher protein content available in bulk batches.
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Contains 5% natural,

USA pollen, irradiated h:g?:_'::;:g‘y
to prevent the spread ingredients
of honeybee diseases
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THOUSANDS EXCLUSIVE SIXRETAIL CUSTOMER SERVICE

of products online sales 800-880-7694 locations for all your needs
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