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The ABC and XYZ of Bee 
Culture has been keeping 
beekeepers around the world 
successful since 1877!

• Over 800 pages packed 
with information

• Hundreds of color photos 
and illustrations  
throughout

• More than 50 contributors 
discuss everything  
honey bee

• This book is a mix of  
reference, the how and 
why things are done and a 
history of how beekeeping 
got where it is today

• A must for every  
beekeeper large and small
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Swarm Catcher
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 gadget!

order it at 
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ABJ = 6.833 x 3
BC = 7 x 3.125

MEYER BEES 
2021 Holt Road  =  Minooka IL 60447

www.meyerbees.com  =  815-521-9116

Split Section Boxes
for Comb Honey

“Kelly” 
Size & Style 

for competitions 
as well as general 
comb production

Ÿ Wood & Insulated Hive Box Parts

Ÿ Bee Packages  ( pickup only )
Ÿ 5 Frame Nucs  ( pickup only )
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Ÿ Mated / Marked Queen races:
   Italian, Carniolan, Russian, Saskatraz  
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Ÿ Protective Suits & Gear

Ÿ Local Meyer Bees Stock Available 
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Ÿ Feed Items & Supplements
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Ÿ Winterizing Equipment
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Ÿ Glass & Plastic Bottling Supplies
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Complete Selection of Beekeeping Supplies
Live Bees, Equipment and More!
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Size & Style 

for Competitions 
and Hobby Use

BASSWOOD

Have you seen us on 
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Follow us on  
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or find our page on 

Facebook!
(facebook.com/
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NEXT MONTH
Region 1
•	 Keep ahead of Varroa. Sample 

(alcohol), treat, sample (alcohol)
•	 Feed hives losing weight
•	 Check to see if queenright
•	 Get ready to add supers  

if early Spring
•	 Get ready for splits
•	 Get ready to equalize colonies
•	 Ready to requeen?
•	 Remove Winter wraps
•	 Clean out dead bees  

blocking entrance
 
Region 2
•	 Do hive inspection on warm day
•	 Supplemental feed
•	 Check for swarm cells
•	 Check queen brood pattern
•	 Super if dandelions are early
•	 Add boxes for colony to grow
•	 Make splits as necessary
•	 Swarm control
•	 Pull and sell nucs

Region 3
•	 Super for first flow
•	 Extract early honey
•	 Splitting colonies
•	 Too late to treat for Varroa
•	 Check for swarm cells
•	 Add supers
•	 Add brood boxes
•	 Swarm control
•	 Make nucs to sell

Region 4
•	 Perform a thorough  

hive inspection
•	 Reverse hive bodies if necessary
•	 Clean bottom boards
•	 Make splits for yourself
•	 Requeen
•	 Equalize brood between and 

among colonies
•	 Install new packages
•	 Are honey supers ready?
•	 Make room, make room
•	 Swarm control
•	 Feed Indiana bees

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

Honey Reporters 
Wanted

Scan this to go 
straight to the 
form online!

Region 5
•	 Sample with alcohol wash for 

mites. Treat if over 3/100
•	 Remove hive wrap
•	 Feed, feed, feed
•	 Check food stores
•	 In the event of a nice day,  

inspect hives
•	 It’s still Winter. Cross  

your fingers
•	 Put pollen sub on
•	 Are empty brood boxes ready?

Region 6
•	 Order bees
•	 Check for deadouts
•	 Add supers
•	 Requeen and split
•	 Make sure colonies  

are queenright
•	 Do meticulous hive inspection
•	 Set out swarm traps
•	 Summer is coming!

Region 7
•	 Do hive inspections
•	 Check if hives are queenright
•	 Feed hives
•	 Split colonies if needed
•	 Do swarm cell check and control
•	 Finish building hive boxes  

and frames
•	 Raise new queen
•	 Put on supers
•	 Clean out deadouts
•	 Rotate brood boxes

· frames  
· hive bodies & supers 
· bottom boards 
· outer covers  
· inner covers  
· hive stands

1-877-4-BEE-BOX     1-877-423-3269
humbleabodesmaine.com

manufacturers of quality apiary woodenware
636 Coopers Mills Road Windsor, Maine 04363

(207) 549-5501 | 1(877) 4-BEE-BOX

HUMBLE ABODES

https://docs.google.com/forms/d/e/1FAIpQLScqyFX2L9yKbpj3vyuJXkmzF9T8XqK7M0tTFpruHuIFivztOg/viewform
https://docs.google.com/forms/d/e/1FAIpQLScqyFX2L9yKbpj3vyuJXkmzF9T8XqK7M0tTFpruHuIFivztOg/viewform
mailto:Emma%40BeeCulture.com?subject=
mailto:Emma%40BeeCulture.com?subject=
https://humbleabodesmaine.com/
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1 2 3 4 5 6 7 History

EXTRACTED HONEY PRICES SOLD BULK TO PACKERS OR PROCESSORS Range Avg. $/lb
Last 

Month
Last 
Year

55 Gal. Drum, Light  2.73  2.16  2.92  2.95  3.00  2.72  3.20 1.95-3.50  2.84  2.84 2.81 3.39
55 Gal. Drum, Ambr  2.63  2.53  2.80  2.94  3.00  2.50  3.03 1.80-3.50  2.76  2.76 2.74 3.10
60# Light (retail)  235.80  262.50  205.80  206.29  180.00  191.14  310.00 165.00-350.00  225.80 3.76 232.83 215.58
60# Amber (retail)  229.98  250.00  194.67  196.60 -  183.74  252.50 160.00-310.00  218.30 3.64 230.86 213.34

WHOLESALE PRICES SOLD TO STORES OR DISTRIBUTORS IN CASE LOTS
1/2# 24/case  121.49  144.00  75.00  82.00 -  95.00 - 67.20-288.00  112.61 9.38 103.32 102.75
1# 24/case  172.12  219.00  154.40  130.60 -  149.18  144.00 96.00-325.00  161.74 6.74 163.87 145.14
2# 12/case  163.65  204.00  135.13  113.50 -  180.00  156.00 84.00-300.00  152.42 6.35 152.74 147.75
12.oz. Plas. 24/cs  134.19  162.00  101.99  99.43  99.60  124.98  117.60 72.00-240.00  122.53 6.81 124.26 116.61
5# 6/case  178.29  330.00  127.41  126.90 -  225.00 - 90.00-330.00  171.61 5.72 162.17 154.41
Quarts 12/case  210.00  213.14  153.61  169.20  156.60  196.66  205.50 119.98-330.00  191.79 5.33 200.61 175.19
Pints 12/case  112.33  119.98  108.06  95.80  81.00  139.50  109.07 72.00-180.00  110.23 6.12 119.27 100.71

RETAIL SHELF PRICES
1/2#  6.63  7.36  5.45  5.25 -  5.00 - 3.50-10.00  6.21 12.42 6.09 5.97
12 oz. Plastic  8.28  7.94  6.85  6.73  5.50  6.20  6.63 4.29-14.00  7.45 9.93 7.41 6.88
1# Glass/Plastic  10.62  12.15  9.66  8.55 -  9.12  10.00 5.79-18.00  10.21 10.21 9.87 8.89
2# Glass/Plastic  18.45  20.40  16.90  16.22 -  14.00  18.50 7.99-30.00  17.78 8.89 17.59 15.78
Pint  12.65  13.11  10.82  11.50  7.63  15.67  11.40 5.00-22.00  11.91 7.94 11.89 10.93
Quart  24.14  24.00  18.29  20.30  15.07  22.67  21.43 10.00-42.00  21.55 7.18 20.82 19.95
5# Glass/Plastic  36.83  60.00  34.49  30.27  15.00  34.00 - 15.00-60.00  35.83 7.17 37.50 31.88
1# Cream  12.14  9.00  10.49  11.42 - -  12.50 6.39-20.00  11.66 11.66 11.97 11.46
1# Cut Comb  16.12  15.33  13.13  14.89  6.00  17.50 - 6.00-25.00  15.18 15.18 14.70 14.11
Ross Round  13.42  8.00 -  11.00  5.00 -  15.08 5.00-20.00  12.44 16.59 12.96 12.95
Wholesale Wax (Lt)  10.25  10.33  8.92  7.89  7.00  9.75  5.38 4.00-18.00  9.03 - 8.23 8.36
Wholesale Wax (Dk)  9.31  7.83  7.50  6.75 -  4.00 - 3.00-16.00  8.04 - 7.52 6.55
Pollination Fee/Col.  85.50  80.67  78.33  161.00 - -  122.50 40.00-250.00  103.57 - 92.97 101.41

MARCH – REGIONAL HONEY PRICE REPORT
REPORTING REGIONS

SUMMARY

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.

1

2

3

4

5

6

7
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Invasive species are among the 
leading threats to native ecosys-
tems, habitats and wildlife; they 
can also have a negative impact on 
economy and livelihoods. One such 
example is the Asian hornet (Vespa 
velutina) first spotted in France back 
in 2004. Since that time, this honey 
bee predator has spread all across 
France, down into Spain and Italy, 
up into Belgium and even crossed 
the sea to the UK. As a result, the 
Asian hornet is now regarded in 
many parts of Europe as a bigger 
threat to beekeeping than Varroa 
destructor. Following several years 
of field work, conducted in northern 
Italy, using sound, we managed to 
identify a pretty robust acoustic sig-
nature to identify the invasive hor-
net. Indeed the algorithm could even 
distinguish the Asian hornet from 
the native European hornet (Vespa 
crabro).

In 2019, Vespa mandarinia was 
seen for the first time in Washington 
state and British Columbia. Termed 
the murder hornet by the U.S. me-
dia, the V. mandarinia is larger than 
its cousin the V. velutina. Further-
more, rather than picking off forag-
ers as they return to the hive, the 
V. mandriana scouts, invades and 
occupies honey bee colonies.

Working with the USDA, we were 
able to position an acoustic monitor 
within an inch of a nest entrance 
for several days before the nest was 
exterminated. This resulted in a 
large quantity of high quality acous-
tic data, which enabled us to tune 
the recognition algorithm to the V. 
mandarinia. Dr. Chris Looney, en-
tomologist and field engineer at the 
WSDA, managed to catch a few of 
the hornets with a net, and contain 
them in a flight tent along with the 
acoustic monitor. From this acous-
tic data, we could see a clear differ-
ence in the size of the specimens, 
later confirmed by size information 
(weight and dimensions) forwarded 
by Chris. 

BEEHEROX
Asian Giant Hornet

Huw Evans

The acoustic data also allowed 
us to observe flight behavior, offering 
valuable insights into total activity, 
precisely when the hornets started 
and stopped flying, flight hours and 
flight frequency, allowing us to plot 
the daily flight profile. Furthermore, 
we could retrospectively apply the 
size information giving us insights 
into the nest demographic. 

One of the major obstacles fac-
ing field engineers studying the hor-
net and tracking its spread is one 
of inaccessibility; these areas rare-
ly have cell coverage or even good 
road access. Therefore, the ability to 
monitor for hornets remotely is very 
valuable. This has been achieved 
using a gateways unit with satellite 
communications to which up to 32 
acoustic monitors can communi-
cate, raising an alarm if a hornet is 
seen or monitoring activity in areas 
the hornets are already established. 
Moving forward, such acoustic mon-
itoring techniques can be employed 
both within the apiary and at major 
ports or other potential points of en-
try.

Dr. Huw Evans. Heads BeeHeroX, 
the innovation arm of BeeHero.

Acknowledgments: Dr. Chris Looney 
(WSDA), Dr. Todd Gilligan (APHIS) and 
Anne M Lebrun (APHIS).

Flight tent with acoustic monitor

Hornet in flight tent
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Found in Found in 
translationtranslation
Bees Good
Jay Evans, USDA Beltsville Bee Lab

Listen along here!

Waiting for Spring makes one 
hopeful and, simultaneously, a bit 
reflective on why we all keep at this, 
despite heavy Winter losses and ex-
penses. This year, massive floods in 
California will wreak havoc with bees 
and beekeepers in holding yards 
and during the first commercial stop 
of the year in almond plantations. 
Most years the opposite is true; crip-
pling droughts decrease yields from 
almonds and other crops, diminish-
ing the agricultural benefits of bee 
pollination. Still, most of the time, 
bees and beekeepers get a break and 
honey bees and other pollinators 
provide a solid boost to the produc-
tion of healthy foods. This essay is 
devoted to the bees and beekeepers 
whose actions improve food produc-
tion and human welfare.

to Honey Production and Back (2021, 
https://www.ers.usda.gov/web-
docs/publications/101476/err-
290.pdf). This short book shows the 
challenges faced by beekeepers and 
the targets that keep them on their 
toes, highlighting that 80% of annu-
al pollination income to beekeepers 
is derived from one early-season 
source (almond plantations, flooded 
or otherwise). Bees and their migra-
tory keepers then disperse widely for 
additional pollination events and, 
weather and habitat permitting, the 
production of honey and wax. Over-
all, beekeepers receive $320 million 
in pollination fees for their efforts, 
and these efforts have a twenty-fold 
greater impact on U.S. crop produc-
tion.

Pollination of crops not only 
provides an economic engine for 
growers and (some) beekeepers, but 
pollination by bees is literally saving 
lives. A recent global analysis gen-
erated values for pollination impacts 
on world crops by estimating de-
creased productivity when bees were 
limiting (Matthew Smith and col-
leagues, Pollinator deficits, food con-
sumption, and consequences for hu-
man health: A modeling study, 2022, 
Environmental Health Perspec-
tives, 130(12) 127003-1 https://
doi.org/10.1289/EHP10947). By 
looking at peaks versus observed 
productivity across farmed regions, 
the authors estimate that inade-

Our sister branch 
of USDA, the National 
Agricultural Statistics 
Service (NASS), pro-
vides quarterly and 
annual views showing 
how honey bees impact 
humanity in the USA 
(https://www.nass.
usda.gov/Surveys/
Guide_to_NASS_Sur-
veys/Bee_and_Hon-
ey/index.php). These 
reports document how 
the hard work to keep 
bees alive pays off in 
the farming economy 
and the food supply. 
Jennifer Bond and col-
leagues at the USDA’s 
Economic Research 
Service pulled data 
from NASS and other 
sources to generate a 
full view of the bee in-
dustry and its drivers 
in Honey Bees on the 
Move: From Pollination 

https://www.beeculture.com/found-in-translation-35/
https://www.ers.usda.gov/webdocs/publications/101476/err-290.pdf
https://www.ers.usda.gov/webdocs/publications/101476/err-290.pdf
https://www.ers.usda.gov/webdocs/publications/101476/err-290.pdf
https://ehp.niehs.nih.gov/doi/10.1289/EHP10947
https://ehp.niehs.nih.gov/doi/10.1289/EHP10947
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Bee_and_Honey/index.php
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Bee_and_Honey/index.php
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Bee_and_Honey/index.php
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Bee_and_Honey/index.php
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Bee_and_Honey/index.php
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quate pollination decreases yields 
for fruit and nut crops by 5%, on 
average. Similarly, vegetable yields 
are reduced by 3%. These estimates 
cover 60+ crops that supplement 
the diets of billions of people on all 
continents except Antarctica. Using 
conservative measures, the authors 
estimate that 500,000 people die 
annually due to decreased food yield 
or quality caused by missed polli-
nation events by bees. This human 
toll differs across countries, with 
some populations suffering from all-
out hunger and malnutrition while 
others (including the United States) 
are impacted more by shifts in diet 
tendencies away from more nutri-
tious pollinated crops such as fruits 
and nuts. In a second recent paper 
(Pollination deficits and contribu-
tions of pollinators in apple produc-
tion: A global meta-analysis, 2022, 
Journal of Applied Ecology, DOI: 
10.1111/1365-2664.14279), Aru-
han Olhnuud and colleagues pres-
ent data for one critical worldwide 
fruit (the apple) and argue for even 
greater impacts of missed pollina-
tion on yields and seed set, in the 
range of 40% and 20%, respective-
ly, much higher in some countries. 
Seed set for apples does not limit the 
industry overall, but fertilized seeds 
lead to a more attractive fruit shape.  
Honey bees, of course, are not the 
only insect pollinators of crops and 
both of these papers take great 
pains to account for the impacts of 

diverse pollinators. Nevertheless, in 
many counties, including ours, hon-
ey bees are the primary pollinators 
of crops, especially for larger farms.  

While these studies focused on 
pollination impacts, honey bees pro-
vide a bounty for beekeepers small 
and large that was not accounted for 
in these two studies. The nutritious 
value of honey, and to a lesser ex-
tent pollen and brood, improves nu-
trition in many countries. Further, 
the receipts from honey and wax 
sales have a huge impact on human 
health worldwide and are arguably 
one of the most important sources 
of small-farm income in developing 
and industrialized incomes. Bernard 
Phiri and colleagues analyze yields 
from hive products worldwide in Up-
trend in global managed honey bee 
colonies and production based on a 
six‑decade viewpoint, 1961–2017, 
2022, Scientific Reports 12:21298,  
https://doi.org/10.1038/s41598-
022-25290-3). This fascinating 
synopsis highlights the losses and 
(mostly) gains of beekeeping across 
continents alongside the economic 
and population drivers behind those 
changes. As has been well docu-
mented, North America has seen a 
30% decrease in honey bee colonies 
since 1961, while Europe (including 
Russia) has lost 12% of its colonies. 
South America, Africa, Australia and 
Asia have more than compensated 
for those losses, doubling or even 

quadrupling (Asia) managed hives in 
that time frame.  Overall, the num-
ber of managed honey bee hives has 
doubled since 1961, matching a 
doubling in human population. All 
regions have perfected honey and 
wax harvesting, with honey yields 
even in North America surpassing 
those of prior years, despite lower 
colony numbers. This North Amer-
ican increase reflects heavier har-
vests in Mexico and Canada that 
outweigh decreased honey yields in 
the U.S. (https://www.visualcap-
italist.com/cp/mapped-food-pro-
duction-around-the-world/). Asian 
countries increased honey harvests 
by eight-fold over this time frame. It 
would be fascinating to estimate how 
greatly honey production impacts 
populations worldwide, not simply 
in local consumption but as an at-
tainable and sustainable cash crop 
in developing and more industrial-
ized countries. My guess is that the 
impacts of honey harvesting on lives 
improved and saved from premature 
death would rival that achieved by 
increased pollination from managed 
hives. 

Whether you are keeping bees 
for family munchies, selling honey 
on a table or fully engaged in com-
mercial pollination and the produc-
tion of hive goods, you are playing a 
role in an essential partnership with 
one of the planet’s truly extraordi-
nary animals. Thanks for doing that.

https://besjournals.onlinelibrary.wiley.com/doi/abs/10.1111/1365-2664.14279
https://besjournals.onlinelibrary.wiley.com/doi/abs/10.1111/1365-2664.14279
https://www.nature.com/articles/s41598-022-25290-3
https://www.nature.com/articles/s41598-022-25290-3
https://www.visualcapitalist.com/cp/mapped-food-production-around-the-world/
https://www.visualcapitalist.com/cp/mapped-food-production-around-the-world/
https://www.visualcapitalist.com/cp/mapped-food-production-around-the-world/
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It’s Worse Than You Think
John Miller

Other groups met concurrently 
during the January 2023 American 
Beekeeping Federation convention in 
Jacksonville, FL. One of those groups 
is the Apiary Inspectors of Ameri-
ca. These inspectors do a lot of bee 
sampling in a lot of different states. 
During the Thursday, January 5 AIA 
meeting, AIA attendees and invited 
guests discussed and brainstormed 
the known and the unknown about 
Tropilaelaps mercedesae (Tropi).

We know a lot less than we think 
we do. For one thing, we don’t know 
what the Animal & Plant Health In-
spection Service (APHIS) action plan 
for Tropi is. We should. Soon. It’s 
important – but the plan is focused 
on reactive action after a detection. 

This will be too late for North Ameri-
can beekeeping.

My focus is prevention. Prevent 
Tropi from further range expansion. 
Keep it in Asia.

A four-year study will soon com-
mence in South Korea. Tropi is in 
Korea. Tropi requires brood rearing 
to continue reproduction. But wait: 
Korea has Winter like North America 
has. Brood rearing ceases – yet, Tropi 
persists in Korea. How?

Parasites come in a lot of flavors 
and colors. Most are obligate para-
sites. A parasite depending entirely 
on its’ host is called an obligate par-
asite. A parasite that does not depend 
entirely on a host is referred to as a 
facultative parasite. According to Jeff 

Pettis, PhD and President of Apimon-
dia, who attended the meeting – it is 
possible Tropi may be a facultative 
parasite. The secondary host may be 
rats (and their nests). The facultative 
host site may be in the soft tissues 
of the rat mouth, eyes or in the nest, 
surviving on nest debris, or lice living 
in the nest. Maybe.

Rats are global. They like riding 
on ships. They come ashore in/on 
shipping containers. They like fresh 
produce, dry goods, clothing, just 
about anything that floats can be a 
home for rats. Rats don’t mind bee-
keeping operations either. But over-
all, Tropi prefers bee brood. Not just 
Dorsata or Meliffera brood; although 
Tropi does not prefer Cerana, a small 
comfort.

May 19, 2019 – Aussie Beekeepers in Gackle, ND
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Australia is now in a fevered rush 
to eradicate Varroa. Varroa almost 
certainly arrived from Indonesia, a 
host country to Tropi. Australia is 
a big supplier of packages bees to 
Canadian beekeepers. Thoughtful 
leaders suggest now might be a time 
to re-open the Canadian border to 
American queens and packages – 
and close the border(s) to Australian 
packages. This out of an abundance 
of preventative caution. I don’t know 
a single beekeeper wishing harm to 
our Aussie beekeeping friends. 

American beekeepers are the 
most mobile beekeeping industry on 
earth. September 25, 1987, Varroa 
destructor was discovered in Florida. 
Six years later it had infested virtually 
the entire nation. The need, the ur-
gent need is to prevent history from 
repeating. The voice of beekeepers 
must be mobilized. 

How could we better converse 
with each other? Facebook must have 
a zillion beekeeper pages; LinkedIn 
is not far behind. We all have our 
favored group of beekeepers with 
whom we share photos, snark, infor-
mation, gossip and announcements. 
What we don’t have is a contact list 
for ALL INTERESTED BEEKEEPERS, 
or even all the clubs, or even all the 
state associations.

Beekeepers join local, county, 
state, regional and national organiza-
tions. In every organization, a faithful 
worker bee person keeps track of 
membership and contact informa-
tion. Hundreds of thousands of other 
human worker bees attend, learn and 
keep bees. These beekeepers have a 
real live stake in contacting APHIS. 
Beekeepers are entitled to know what 
the action plan is. Beekeepers should 
arouse APHIS and 535 Congressper-
sons of this real live existential threat 
to our food supply. No bees = no food.

According to unconfirmed re-
ports, when Tropi entered Pakistan, 
it killed every single Meliffera colony 
in the country. For reference, please 
watch Dr. Sammy Ramsey’s YouTube 
video: The Tropilaelaps Mite: A 
Fate Far Worse Than Varroa – 
YouTube.
The idea becomes real clear.

I’m not the guy to congregate 
the anti-Tropi congregation. I don’t 
know how.

What I can do, and am doing is 
nudging key stakeholders towards an 
activist campaign to prevent Tropi 

from North American shores. I have 
reached out to:
•	 California State Beekeepers As-

sociation and the 13 affiliated CA 
bee clubs

•	 California Bee Breeders Association
•	 The Almond Board of California
•	 Blue Diamond Growers
•	 Apiary Inspectors of America
•	 North Dakota Beekeepers Asso-

ciation
I know these groups.
I don’t know the 48 other state 

beekeeping organizations. I don’t 
know the hundreds of clubs.

I don’t know if the Federation or 
if American Honey Producers Associ-
ation are ramping up the anti-Tropi 
alarms. But the readership of Bee 
Culture Magazine do know the hun-
dreds of clubs, the states and are 

members and probably participants 
in whichever of the above clubs is 
their homey club. A lot of us are 
members of several clubs.

Where does lightning need to 
strike? Congress: via the 2023 Farm 
Bill. APHIS. Organizations repre-
senting insect-pollinated food for 
humans and livestock; Apimondia; 
ABF; AHPA.

Where will North American bee-
keeping be in five 
years?

For more infor-
mation about Tropi-
laelaps, please see 
the PDF that’s provided with this 
article posted at https://www.bee-
culture.com/its-worse-than-you-
think/.

https://www.beeculture.com/its-worse-than-you-think/
https://youtu.be/p34t9JKadqI
https://youtu.be/p34t9JKadqI
https://youtu.be/p34t9JKadqI
https://www.beeculture.com/its-worse-than-you-think/
https://www.beeculture.com/its-worse-than-you-think/
https://www.beeculture.com/its-worse-than-you-think/
mailto:bees4you%40aol.com?subject=
http://www.queenbeehives.com/
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Pollen Micronutrients

A Closer 
LOO k

Clarence Collison
Carbohydrates, proteins, lipids, vitamins and min-

erals available to honey bees are factors responsible for 
the amount of progeny produced, longevity and health 
of adults and for the survival and productivity of a colo-
ny. Colonies facing a limitation of an essential nutrient, 
such as pollen in general, or an essential amino acid or 
vitamin in particular, will cease brood production and 
may not survive if not supplied with the missing nutri-
ent (Brodschneider and Crailsheim, 2010). There are 
approximately 25 vitamins and minerals (elements) that 
should be accounted for in a honey bee diet. Their clas-
sification is made not on the basis of chemical structure, 
but on their chemical activity and biological properties 
(Lipiński, 2018).

Sterols and Lipids
Honey bees obtain lipids exclusively from pollen, and 

the lipid content of pollen from various species ranges 
between 0.8% and 18.9% (Roulston and Cane, 2000). 
Lipids are mainly metabolized during the brood stage 
of honey bees and are regarded as an important energy 
source, and as precursors for further biosynthesis (Can-
trill et al., 1981).

For honey bees, lipids from pollen are important 
sources of substances that contribute to their develop-
ment and reproduction (Manning, 2001). Simple lipids, 
popularly called fats, are the main source of glycerol, 
essential fatty acids, sterols and fat-soluble vitamins 
(A.D.E.K.) (Lipiński, 2018).

A sterol, 24-methylenecholesterol, is common in pol-
len and is the major sterol source for honey bees. Nearly 
all insects need to obtain sterols from their diet because 
of their inability to synthesize them directly. Sterol is the 
precursor for important hormones such as the molting 
hormone, which regulates growth because it is required 
at the time of each molt. It is not clear what other lipids 
are required by honey bees, but most likely normal con-
sumption of pollen provides all the lipid requirements. 
Pollen with low fat content is less likely to be consumed 
by honey bees, but can be made more attractive to bees 
with the addition of lipids. The total lipid concentration 
within a pollen supplement is recommended to be 5-8% 
(Huang, 2010).

The sterols of prepupal honey bees, from brood 
reared by workers fed chemically-defined synthetic diets 
containing cholesterol, campesterol, sitosterol, stigmas-
terol, 24-methylenecholesterol or no sterol over a 12-week 
period were isolated, identified and quantified. The major 
sterol present in each prepupal sample was 24-methy-
lenecholesterol, but significant levels of sitosterol and 
isofucosterol were also present in every case, as was a 
very small percentage of desmosterol (usually <1%). This 
is the first report of isofucosterol being identified in the 
sterols of the honey bee. A considerably larger percentage 
of each dietary sterol was found in prepupae reared by 
workers fed that particular sterol in the diet. This was 
most dramatic in the case of the cholesterol diet in which 
case cholesterol content increased to as much as 17.2% of 
the prepupal sterols, whereas cholesterol had not exceed-
ed 2.2% in samples from other diet regimens. However, 
stigmasterol comprised no more than 6.3% of the total 
sterols in any sample from prepupae fed the stigmasterol 
diet. The preponderance of 24-methylenecholesterol in all 
prepupae, regardless of the dietary sterol provided to the 
workers, as well as the lesser quantities of sitosterol and 
isofucosterol present in all samples, suggest a unique 
system of utilization and metabolism of these dietary 
sterols by the worker bees. Apparently, they make avail-
able to the brood varying amounts of unchanged dietary 
sterol plus considerable and fairly constant portions of 
24-methylenecholesterol, sitosterol and isofucosterol 
drawn from their own sterol pools (Svoboda et al., 1980).

The honey bee is one of only a few species of phy-
tophagous insects known to be unable to convert C-24 
alkyl phytosterols to cholesterol. Regardless of the dietary 
sterols available to worker bees, the major tissue sterol 
of brood reared by the workers is always 24-methy-
lenecholesterol, followed by sitosterol and isofucosterol. 
Normally, little or no cholesterol is present in honey bee 
sterols. The maintenance of high levels of certain sterols 
is accomplished through a selective transfer of sterols 
from the endogenous sterol pools of the workers to the de-
veloping larvae through the brood food material secreted 
from the hypopharyngeal and mandibular glands and/or 
the honey stomach of the workers. The selective uptake 
and transfer of radiolabeled C27, C28 and C29 sterols have 
been studied to correlate these aspects of sterol utilization 
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with the discovery of an unusual molting hormone (ec-
dysteroid) in honey bee pupae as the major ecdysteroid of 
this stage of development. The phylogenetic implications 
of this selective transfer phenomenon in the honey bee 
and comparison with sterol metabolism in certain other 
hymenopteran species emphasize the diversity of steroid 
biochemistry in insects (Svoboda et al., 1986).

Plant pollens have distinctive fatty acid profiles; 
some are characteristically dominant in one or more 
fatty acids. Pollens with high lipid concentrations and 
dominated by linolenic, myristic and dodecanoic acids 
probably play a significant role in inhibiting the growth 
of the spore-forming bacteria Paenibacillus larvae larvae 
(American foulbrood), Melissococcus pluton (European 
foulbrood) and other microbes that inhabit the brood 
combs of beehives. Those pollens high in oleic and 
palmitic acids probably have a greater role in honey bee 
nutrition (Manning, 2001).

Honey bee colonies require adequate pollen for main-
tenance and growth. Pollens vary in nutritional value, 
and a balanced diet is achieved by mixing pollens with 
complementary essential nutrients. Subjective evaluation 
of pollens by foragers in colonies deprived of one or two 
essential fatty acids (eFAs), alpha-linolenic acid (omega-3) 
or linoleic acid (omega-6) were tested. Four pollens, two 
rich in omega-3 and two rich in omega-6 were used. A 
colony in an observation hive was allowed to forage for two 
to five days on a single pollen source. The following day, 
we repeatedly presented one of three pollens: the same 
pollen that the bees had been collecting the previous days, 
a novel pollen that was similarly deficient in omega-3 or 
omega-6 and a novel pollen that complemented their eFA 
deficiency. The rate of waggle dances, which reflects on 
the strength of recruitment effort, of foragers returning to 
the observation hive from each of the pollens were mea-
sured. Dance rates did not differ between the four pollens, 
but they were the highest to the “complementary” pollen 
and the lowest to the “same” pollen. Furthermore, this 
effect was greater for pollen combinations with greater 
eFA disparity between the same and the complementa-
ry pollens. Their findings support the ability of bees to 
balance colony eFA intake. Conditioning of the proboscis 
extension response (PER) tests showed that pollen for-

is available to bees. Also, microbiota present in the ele-
mentary canals of bees provide vitamins and other central 
substances which complete the diet (Standifer, 1980). 
Nurse bees are thought to need the following vitamin B 
complex for brood rearing: thiamine, riboflavin, nicotin-
amide, pyridoxine, pantothenic acid, folic acid and biotin. 
Ascorbic acid (vitamin C) also seems essential for brood 
rearing (Huang, 2010).

The requirements of nurse honey bees for fat soluble 
vitamins to support brood rearing was studied by feed-
ing a chemically defined diet supplemented with either 
vitamin A, D, E or K (0.4 µg/gram diet) or with a com-
plex of all four vitamins. Control bees were fed the basic 
diet without fat soluble vitamin supplementation. Bees 
fed diets containing vitamin A reared more bees to the 
sealed stage; bees fed vitamin K and ADEK diets reared 
the next most brood. These three diets all resulted in 
twice as much brood as the control diet. Bees fed diets 
containing vitamin D or E consumed little diet and reared 
minimum levels of brood to the sealed stage (Herbert and 
Shimanuki, 1978).

Diet in the Winter has a vital effect on the survival and 
condition of a honey bee colony in the Spring. The effect 
of supplementation of the diet with vitamin C (ascorbic 
acid) on the total antioxidant status (TAS), glutathione 
content and activity of four antioxidative enzymes: su-
peroxide dismutase (SOD), peroxidase (POX), catalase 
(CAT) and glutathione transferase (GST) of honey bee 
brood developing in the Spring was studied. Twelve stag-
es, from newly hatched larvae to emerging adult worker 
bees were studied, allowing changes in the antioxidant 
profile during brood development to be determined for 
the first time. It was shown that bees are more exposed 
to oxidative stress after emergence. In workers emerging 
in colonies after supplementation with vitamin C, higher 
contents of protein and glutathione, and higher activities 
of peroxidase, catalase and glutathione transferase were 
observed. Vitamin C did not alter brood weight increase, 
and the level of protein in emerged workers was higher 
than in the control group. The mean of bee losses over 
Winter were about 33% lower in colonies receiving vitamin 
C (Farjan et al., 2012).

The effect of dietary vitamin C on brood rearing 
agers discriminated 
well between the four 
pollen odors, but the 
mechanisms by which 
bees assess pollen eFA 
composition remain to 
be elucidated. Differ-
ential dancing would 
recruit foragers to pol-
lens that balance col-
ony nutritional needs 
(Zarchin et al., 2017).

Vitamins
In general, the 

vitamin needs of a 
honey bee colony are 
satisfied as long as 
the beebread stores 
are abundant in the 
hive, or fresh pollen 

of honey bees was 
studied using both 
free-flying and con-
fined colonies. Pollen 
traps were placed on 
free-flying colonies for 
a three hour period 
and the weight of pol-
len and levels of vita-
min C (L-ascorbic acid 
and dehydroascorbic 
acid) were determined. 
The amount of sealed 
brood in each of these 
colonies was also 
measured. Addition-
ally, the consumption 
and brood rearing by 
caged bees fed a pol-
len substitute fortified 
with zero, 500, 1,000 
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or 2,000 µg L-ascorbic acid/g diet were measured. Pollen 
proved to be a rich but variable source of Vitamin C de-
pending on the date of collection and floral source. There 
was, however, no relationship between the vitamin C 
level in the pollen collected and the rate of brood rearing. 
There were highly significant differences in the vitamin 
C levels in pollen depending on the date of collection. In 
the study using caged bees, significantly more brood was 
reared by bees fed either the diet supplemented with 500 
µg/g or the control than by bees offered diets containing 
either 1,000 or 2,000 µg/g L-ascorbic acid. This study 
also demonstrated for the first time that bees are able to 
produce this vitamin since prepupae from colonies fed the 
diets without vitamin C had equivalent levels of ascorbic 
acid to those fed the enriched diets (Herbert et al., 1985). 

In this investigation, the effects of different levels 
of vitamin C in sugar syrup on the rate of queen laying, 
colony population and body weight and protein in honey 
bees were studied. Experimental colonies had the same 
age queens and the same population and fed with sugar 
syrup (50% sugar) in three levels 2000, 4000, 6000 mg/L 
syrup—soluble vitamin C while the control group fed 
only with sugar syrup (treatment one control, treatment 
two, three, four respectively 2000, 4000 and 6000 mg/L 
vitamin C) were compared. In this experiment, feeding 
colonies for 60 days in May and June (the first 45 days 
of feeding every second day and the other without feed-
ing-period of 15 days) were done. The highest average 
brood area was in treatment two with 2000 mg/L vitamin 
C (9049 cm2) while the lowest one was in treatment one 
(control) (4848 cm2), respectively. Mean colony population 
in treatment four was higher than control (10.41 vs 8.38 
comb), respectively. The highest mean percent of protein 
was in treatment two (17.5%) while the lowest was in 
treatment three (14.18%). Worker bees in treatment four 
had the greater mean body weight than other groups. The 
results indicated that supplementing the level of vitamin 
C to Spring nutrition (1:1 sugar syrup) to the colonies, 
increases the brood area, colony population and the work-
er’s body weight and protein (Andi and Ahmadi, 2014). 

Minerals
The mineral requirements of honey bees are poorly 

understood. High amounts of potassium, phosphate 
and magnesium are required by all other insects, and so 
presumably are by honey bees as well. Excessive levels of 
sodium, sodium chloride and calcium have been shown 
to be toxic to honey bees. Again, all the required min-
erals can be obtained from pollen, although nectar also 
contains minerals. Dark honey contains higher levels of 
minerals. The optimal ash concentration for maximum 
brood rearing seems to be at 0.5%–1%. Pollen with more 
than 2% ash inhibits brood production (Huang, 2010). 

In general, pollen contains the common nutritional 
minerals: potassium, phosphorus, sulphur, calcium, 
magnesium, sodium, iron, zinc, manganese and copper 
(Galetto and Kevan, 2015).
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A Boy and the Beekeeping Bug
Stephen Bishop

Men, if your wife is trying to tell you she’s pregnant, 
whatever you do, don’t turn to her and say, “But I don’t 
need one, I’ve already got three.”

Not that I had three children already, I had three 
bee jackets. The fact is I didn’t have any children—my 
wife and I had been trying for years. Once you’ve been 
married for eight years, you start to resign yourself to 
the possibility that the only offspring you’ll hear in your 
house will be when you rediscover your long-lost burnt 
CD collection in a storage box1 (sorry, if you didn’t get 
that joke, it was really very clever—you just weren’t a 
teenager in the 1990s. Please refer to footnote #1 for 
historical joke context).

So I certainly wasn’t expecting to be greeted with life 
changing news when I walked through the door one Friday 
after a long day’s work. But on the kitchen counter was 
an envelope, my name written on it in my wife’s hand-
writing. That was unusual; normally, if my wife wanted to 
communicate with me, all she has to do was tell me the 
same thing at least two or three times—no writing was 
usually necessary. A card should have been a red flag 
because it wasn’t my birthday and, after a quick mental 
panic, I realized it wasn’t our anniversary either. But I 
didn’t have time to process the other alternatives because 

few weeks ago, on the ear lobe, and understandably he 
is now a little standoffish toward Apis mellifera. I hoping 
that having his very own toddler beekeeping suit will em-
power his interest in bees again. At the very least, I can 
put him in the suit and take him to the farmers’ market 
to help with marketing—who could resist buying honey 
from an adorable toddler in a beekeeping suit? 

Secretly, I do hope that Thomas will one day enjoy 
beekeeping. Growing up, my dad always took me fishing 
and metal detecting, his two favorite hobbies, and some of 
my best memories are from spending time with him doing 
those two things. That said, beekeeping is a lot more like 
work than fishing or metal detecting, so I’m not terribly 
optimistic. Right now, Thomas mostly just like trains, 
firetrucks and tractors. 

Even if the beekeeping bug doesn’t eventually bite 
Thomas, as his parent, I’ve still got a contingency plan—
namely a teenager has got to develop a good work ethic, 
and there is no harder work than lugging honey supers 
around on a hot July day with your dad. 

1In the 1990s, there was a popular band called The 
Offspring and this thing called Napster where teenagers 
downloaded music for free to record, a.k.a. to burn, onto 
CDs. This was more or less illegal, but everybody did it.

my wife then handed me 
the envelope and told me 
to open it.

“What’s this for?” I 
asked.

“Just open it, and you’ll 
see,” she said.

Well, I didn’t see. The 
greeting card had two little 
cartoony bees on the inside, 
and it said, “I’m so happy to 
bee with you.” Underneath 
that, my wife had written, 
“It looks like you’re going 
to need a new bee suit.” 
And underneath that, she 
had drawn a tiny little bee, 
about the size of a popcorn 
kernel. Likely, because I’m 
a man and was too busy 
wondering where the gift 
card was to pay for said bee 
suit, I overlooked that baby 
bee and blurted out, “But I 
don’t need one, I’ve already 
got three.”

And my life has never 
been the same since. Thom-
as, my little baby bee, is 
now two years old, and I’m 
actually starting to shop for 
his first beekeeping appar-
el. He got his first sting a 
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A problem. A plan. A legacy. These three things describe the Iowa Honey 
Producers Association (IHPA) Youth Scholarship Program. This program, over 
the course of the last 16 years, has fundamentally changed the organization 
for the better.

Teresa Brandenburg had a wild idea after being active in the Iowa Hon-
ey Producers Association (IHPA) for a couple of years. While serving as the 
American Honey Princess in 2006 and after completing her one year reign 
as the Iowa Honey Queen in 2005, she attended all IHPA board meetings. 
During these years, the IHPA Board was concerned about the future of bee-
keeping in Iowa as current members were aging and membership overall 
was decreasing. The board desired involvement from young people but was 
unsure how to achieve that idea.

While Teresa was traveling around the United States as American 
Honey Princess, she attended several conventions, always having the aging 
beekeeper population in the back of her mind. At the American Beekeeping 
Federation annual conference in Texas, she learned about the Texas youth 
program, spending a large amount of time gleaning information from those 
involved. She was inspired to take what she learned while traveling and design 
a program to assist with the problem the IHPA was facing. She took all the 
information from what was working and had worked for Texas, along with 
her background in education, 4H and FFA, and designed a proposal for the 
IHPA board. The ultimate goal of the program was to allow young people the 
opportunity to learn about beekeeping and get into the industry regardless 
of financial means. She understood the need for a mentor, as beekeeping is 
something that is challenging to do alone. 

Teresa’s time and passion paid off as a plan was developed. In 2006, 
with the assistance of Mike and Donna Brahms, Lee Heine and the IHPA 
board, the Youth Scholarship Program launched. The IHPA board agreed to 
providing a free membership to the IHPA to all students who were selected. 
Lee Heine agreed to help with the rest of the funding for the program. Teresa 
built the scholarship package, wrote the applications for both students and 
mentors and worked to carry out the program, with the assistance of Mike 
and Donna Brahms.

Approximately eight students applied that first year, according to Te-
resa. She, along with Lee Heine, sat down and interviewed each student 
at the annual conference. At the end of the interviews, Mr. Heine looked at 
Teresa and stated that he didn’t want to decide so they were going to give all 
the applicants a scholarship. Prior to interviews, they had planned to give 
out only four or five scholarships. Teresa’s plan was launched in a big way. 
She managed the program for that year and helped to interview the second 
year, in 2007. Then, she got married and moved to Kansas. Mike and Donna 
Brahms continued the program for a few years before handing it off to other 
individuals to coordinate.

A legacy was created with the launching of this program. When the cur-
rent program was described to Teresa, she said that it basically still looks the 
same. Currently, students are required to fill out and submit an application 
to the current coordinator postmarked by September 15th including a sum-
mary of involvement in activities (school, community, church and other youth 
or civic organizations) as well as two letters of recommendation. In order to 
apply, students must be between the ages of 13 and 16 by November 1st of 
the current year. The scholarship coordinator reads through the applications 
and extends an interview to students who meet the requirements. Interviews 
are held in October either over the phone or in person. A recommendation is 
put together and submitted to the IHPA board for approval. Students are then 
notified of acceptance. Those accepted into the program are invited to that 
year’s annual meeting and required to attend Saturday’s activities to begin 
learning about bees and talking with other beekeepers. Besides attendance 
at the annual conference, students receive one complete hive consisting of 
two standard hive deeps and two medium honey supers, all frames and foun-
dation, a bottom board, inner cover, top cover, feeder and one 3-lb package 

Iowa Honey Producers 

Mentor (left) Angie Croll and student (right) 
Zane Wihlm doing a hive check. Photo credit 
to Tammy Wihlm.

Student (left) Nicholas Wise, brother (center) 
and mentor Mike Swett (right) examining a 
hive. Photo credit to Elizabeth Wise.

Stephanie 
Meyers
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of bees with a queen. Protective equipment is also included – a smoker, hive 
tool, beekeeping jacket/suit and gloves. The benefits do not stop with equip-
ment! Students receive a one year membership to the IHPA including The 
Buzz publication and registration fees and educational supplies for beginning 
beekeeping classes.

The best part of the program is the mentoring component, according to 
past students. Each current student is assigned a mentor who will assist 
them one on one throughout the year. Mentors have at least three years of 
experience and are dedicated to teaching and working with students with 
a commitment of one year. Mentors assist students with assembling equip-
ment, installing bees, examining hives, harvesting honey and anything and 
everything that comes up in-between. Mentors and students, many times, 
develop a relationship that spans years. Many past students still contact their 
mentors for questions and concerns. The mentoring component helps to al-
leviate failure and frustration as students are getting involved in beekeeping.

Scholarship students are expected to complete some tasks throughout the 
year. Students must attend and successfully complete a beginning beekeeping 
class. They must also maintain a bee colony throughout the year and contact 
with the scholarship coordinator and their mentor. Students are required to 
attend the IHPA annual meeting after their year of beekeeping and give a final 
report to the coordinator. This report includes their successes and mishaps 
through the year, some of what they learned and goals for the future. We 

Youth Scholarship Program

encourage students to keep a journal or written 
record of their year along with photos.

The IHPA continues to look for ways to 
improve the program. Bee Camp, in its second 
year in 2023, is a two day intensive camp all 
about bees. Students work with beekeepers 
getting hands-on experiences in an overnight 
camp experience. The topics presented last 
year included basic hive inspections, queen 
rearing and marketing techniques. Scholarship 
students have the opportunity to attend free of 
charge. The camp will also be open to the public 
this year to involve other youth interested in or 
getting started in beekeeping. Other opportuni-
ties for scholarship students include attending 
Iowa Honey Bee Day at the Capitol, Summer 
Field Day and giving back to the organization 
through volunteering at the Iowa State Fair 
Parade and booth.

Teresa saw a problem, created a plan and 
left a legacy. After hearing about 16 years of a 
successful Youth Scholarship Program, Teresa 
is beyond grateful that her idea and dream was 
still being carried out today. When asked about 
her words of advice to others, she said, “You 
can never go wrong with getting young people 
engaged in something. If you have something 
you are passionate about and can help young 
people get passionate about it as well, that is 
how you create change!” 

Personally, the IHPA Youth Scholarship 
Program changed our family. Our oldest daugh-
ter was a 2020 scholarship recipient. Due to the 
strange year, we worked with many beekeepers 
in our area as mentors and became involved 
in the IHPA. Interest was sparked in each of 
our children with each one being involved in 
different ways, from marketing to education 

to assisting hands-on. This program 
was not just about bees, it assisted 
our children in public speaking, 
relationship development, commu-
nication skills, general confidence, 
time management and even business 
skills. Other past scholarship stu-
dents and families also share these 
positive outcomes. 

Young people are the future and 
voice of beekeeping for generations to 
come. If you would like more informa-
tion on the Iowa program, please do 
not hesitate to reach out via e-mail at 
sonshinefarmsia@gmail.com.

A problem was noticed. A plan 
was created. A legacy was left. Here 
is to the future of beekeeping!

Stephanie Meyers
Current IHPA Youth Scholarship 
Coordinator 

Student (left) Nicholas Wise, mentor (center) Mike Swett and student (right)  
Noah DeSotel sporting beekeeping shirts at annual conference. Photo  
credit to Lynn DeSotel.

mailto:sonshinefarmsia%40gmail.com?subject=
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Listen along here!

Ross  
Conrad

Last season I killed off a perfectly 
good colony of bees. Not purposely, 
mind you. Believe me, I thought I was 
doing what was best for the bees – 
until I thought again. 

It was mid-September when I 
noticed that a colony in one of my 
Vermont beeyards had no brood. 
This is a situation I have gotten 
somewhat used to. After harvesting 
the honey supers between the end 
of August and early September, all 
the bees get crowded down into the 
equivalent of two to 2½ deep supers 
and they sometimes send off a late 
season swarm. I figure that the part of 
the colony left behind following these 
late season swarms have a more 
difficult time successfully replacing 
their queen due to the cooler weather, 
lower drone population and reduced 
forage that typically occur here in 
the northeast at that time of year. All 
too often in September and October, 
I have seen colonies become queen-
less, or turn into drone layers, and 
I have typically attributed this situ-
ation to the poor mating conditions 
that exist at this time of the season. 
It’s beekeeping and stuff happens. 

Rather than simply let these 
queenless colonies slowly fizzle out, 
and possibly get invaded by wax 
moths, I have always preferred to 
place any full honey supers from the 
queenless hive on colonies that could 
use more honey for Winter. The hive 
bodies full of bees get temporarily 
placed on top of the inner covers of 
colonies that could use a boost in 
their bee population. As I was break-
ing this queenless hive up to share its 
resources between some of the other 
colonies in the apiary, I noticed that 
the hive was unusually full of bees. 
The population was much more than 

Time to Expect the Unexpected
I would expect for a hive that didn’t 
have a laying queen. Then I saw the 
queen. She looked perfectly normal. 
In fact more than normal; she looked 
good. But I judged her on her per-
formance and there was no brood, 
and without the ability to raise new 
workers a colony is doomed. 

Now, I don’t normally subscribe 
to the management style of killing off 
queens and replacing them, but when 
combining a colony with a queen that 
is no good with a queenright hive, I 
will kill the failed queen just to be 
sure she doesn’t somehow replace 
or injure the good queen. This queen 
was not laying eggs so she had to go. 

Then about two and a half weeks 
later, well into November, the weather 
finally turned cold enough to kill off 
the wax moths. I went around remov-
ing the empty supers I had stored 
above the inner covers of my hives 
to place them in an unheated shed 
for Winter. I like to go out early in 
the morning to do this while it is still 
cold and the bees have not warmed 
up and broken out of the cluster 
around the brood nest. This makes 
taking off the empty supers much 
easier and faster since I don’t have to 
light a smoker because the bees are 
all down below the inner cover and 
slow to take flight. 

My Ah-Ha! Moment
I didn’t think much more about 

this queenless hive until the holiday 
season when I ran into another bee-
keeper and we did what beekeepers 
tend to do when they get together: we 
talked about the bees. This beekeeper 
told me that he had noticed some 
of his colonies shutting down their 
brood rearing much earlier in the 
season than normal. He attributed 

this to the very dry 
weather we had ex-
perienced late in the 
Summer and that’s when I got this 
sinking feeling in the pit of my stom-
ach and realized that it was highly 
likely that I had destroyed a perfectly 
good colony of bees. 

The Drought Response of Plants
The impacts of drought can be 

much more subtle than the increased 
incidences of wildfires we have seen 
around the globe in recent years. 
Plants in temperate climates typically 
need much larger quantities of water 
than bees do, and the negative conse-
quences of dry weather conditions on 
flowering plants is well documented. 

One effect of drought on vegeta-
tion is a reduced rate of photosyn-
thesis (Pinheiro and Chaves, 2011), 
which leads to a reduction of energy 
available for plants to invest in the 
production of flowers. This means 
fewer and smaller blossoms are pro-
duced by effected plants (Kuppler & 
Kotowska, 2021).

When plants are able to produce 
flowers during drought conditions 
the blossoms produce less pollen 
(Waser & Price, 2016) and the pollen 
produced is more likely to be of low 
quality with reduced protein con-
tent and less reproductively viable 
(Al-Ghzawi et al., 2009; Rankin et 
al., 2020; Descamps et al., 2021). 
Even the scents that flowers use to 
attract and influence pollinators are 
impacted by extremely dry conditions 
(Burkle & Runyon, 2016; Rering et 
al., 2020).

Nectar production in flowers 
is likewise negatively impacted by 
drought. Generally speaking there 
needs to be water in the soil in order 

“Beekeepers commonly claim that 
during times of nutritional stress or 

dearth, the queen will stop laying eggs... 
Unfortunately, this common belief does 

not appear to be totally accurate.”

https://www.beeculture.com/time-to-expect-the-unexpected/
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for plants to produce nectar. Reduced 
water availability is linked to lower 
nectar volume in flowers (Carroll et 
al., 2001; Phillips et al., 2018; Gal-
lagher & Campbell, 2017; Halpern 
et al., 2010; Villarreal & Freeman, 
1990). Sometimes, even the sugar 
concentration of the nectar produced 
under drought conditions is negative-
ly impacted (Wyatt et al., 1992; Waser 
& Price, 2016; Rankin et al., 2020). 

Droughts Effect on Bees
Since drought conditions cause 

plants to produce less pollen and nec-
tar and any pollen and nectar that is 
produced tends to be of lower quality, 
it is generally accepted that drought 
conditions result in nutritional stress 
to honey bee colonies. Beekeepers 
commonly claim that during times 

of nutritional stress or dearth, the 
queen will stop laying eggs. This 
is commonly observed in northern 
climates during the Winter months 
when brood production slows dra-
matically and often stops altogether 
during Winter. Unfortunately, this 
common belief does not appear to be 
totally accurate.

Back in 2004, Austrian research-
ers found that in times of nutritional 
stress the queen does not necessar-
ily stop laying eggs or even reduce 
her egg laying, but she does reduce 
her walking activity within the hive 
(Schmickl & Crailsheim, 2004). The 
colony response that does appear to 
be consistent with lack of adequate 
food availability is that worker bees 
will cannibalize eggs and larvae to 
conserve nutrients (Webster et al., 

Science has already determined that in a high carbon dioxide atmosphere, plants on earth 
produce more carbohydrates and less protein which has resulted in a dramatic decrease in 
the protein content of pollen over the past century. When this greenhouse-gas induced protein 
reduction is combined with drought induced protein declines in pollen, the resulting dietary 
deficiency of protein on honey bee colonies can be severe.
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1987). Eggs and middle-aged larvae 
are the most likely to be cannibal-
ized. This causes the colony’s larvae 
demographics to change dramatically 
within days resulting in a rapid de-
crease in the older larvae population. 
During nutritional stress events such 
as those that occur during a pro-
longed drought, cells containing the 
oldest larvae are capped earlier for 
pupation, while the eggs and young-
er larvae are cannibalized (Schmickl 
& Crailsheim, 2001). Researchers 
found that the less pollen stored by 
the hive during larvae’s development, 
the earlier the larvae are capped. This 
is a logical decision by the bees since 
the oldest uncapped brood represents 
the greatest investment in brood care 
resources. Prior to capping, older 
larvae also have the greatest need for 
pollen, so by capping their cells early, 
the colony is able to compensate for 
a food supply shortage by reducing 
the young with the greatest demand. 
This leads to a quick reduction of 
older unsealed brood in response to 
a shortage of available protein. If a 
period of dearth extends long enough, 
all the capped brood will hatch and 
there will be no brood left in the hive 
due to the egg cannibalization efforts 
of the nurse bees. This explains why 
my broodless colony had a queen that 
looked perfectly normal and she was 
not shrunken and small from a lack 
of egg production like a virgin queen 
who has yet to lay eggs.

A Taste of Things to Come
Under climate change, extreme 

climatic events such as droughts are 
projected to increase in frequency, 
duration and severity (IPCC, 2022). In 
temperate regions, the consequenc-
es of water deficit during the peak 
growing months can be expected to 
be more severe because drought has 
not previously been an important en-
vironmental factor on plant evolution 
like it has been in arid regions (Chen 
et al., 2013).

Current predictions suggest that 
in temperate zones such as those 
throughout the northeastern U.S., 
climate change will increase the 
frequency of extreme events such as 
Summer droughts, leading to deficits 
in water availability for ecosystems. 
This is expected to result in plants 
more often experiencing water stress 
during the Spring and Summer. As 

beekeepers we need to be conscious 
of the fact that the current pace of 
climate destabilization will continue 
to accelerate due to our slow transi-
tion away from fossil fuels, rampant 
consumerism and materialism. This 
will cause our honey bee colonies to 
behave differently than what we have 
grown used to during previously more 
climate stable times. 

I definitely learn more from my 
mistakes than from my successes. In 
sharing this experience, I am remind-
ed that we all have something we can 
teach others, even if we only act as 
a stellar example of what not to do.

Ross Conrad is the author of Natural 
Beekeeping: Organic Approaches to Mod-
ern Apiculture and coauthor of The Land 
of Milk and Honey: A history of beekeeping 
in Vermont.

References:
Al-Ghzawi, A.A.M., Zaitoun, S., Gosheh, 

H., Alqudah, A. (2009) Impacts of 
drought on pollination of Trigonella 
moabitica (Fabaceae) via bee visitations, 
Archives of Agronomy and Soil Science, 
55(6): 683-692

Burkle, L.A. & Runyon, J.B. (2016) 
Drought and leaf herbivory influence 
floral volatiles and pollinator attraction, 
Global Change Biology, 22: 1644-1654

Carroll, A.B., Pallardy, S.G., Galen, C. 
(2001) Drought stress, plant water 
status, and floral trait expression in 
fireweed, Epilobium angustifolium 
(Onagraceae), American Journal of 
Botany, 88(3): 438-446

Chen, T., van der Werf, G.R., de Jeu, 
R.A.M., Wang, G., Dolman, A.J. (2013) 
A global analysis of the impact of 
drought on net primary productivity, 
Hydrology and Earth System Sci-
ences, 17: 3885–3894, https://doi.
org/10.5194/hess-17-3885-2013

Descamps, C., Quinet, M., Jacquemart, 
A.L. (2021) The effects of drought on 
plant-pollinator interactions: What to ex-
pect? Environmental and Experimental 
Botany, 182: 014297

Gallagher, M.K. & Campbell, D.R. (2017) 
Shifts in water availability mediate 
plant-pollinator interactions, New Phy-
tologist, 215(2): 792-802

Halpern, S.L., Adler, L.S., Wink, M. (2010) 
Leaf herbivory and drought stress affect 
floral attractive and defensive traits in 
Nicotiana quadrivalvis, Oecologia, 163: 
961-971

IPCC – International Panel on Climate 
Change (2022) IPCC Sixth Assessment 
Report: Impacts, Adaptation and Vulner-
ability, https://www.ipcc.ch/report/
ar6/wg2/

Kuppler, J. & Kotowska, M.M. (2021) A 
meta-analysis of responses in floral 
traits and flower-visitor interactions to 
water deficit, Global Change Biology, 
27(13): 2095-3108

Phillips, B. B., Shaw, R. F., Holland, M. 
J., Fry, E. L., Bardgett, R. D., Bullock, 
J. M., Osborne, J. L. (2018) Drought 
reduces floral resources for pollinators, 
Global Change Biology 

Pinheiro, C. & Chaves, M.M. (2011) Pho-
tosynthesis and drought: Can we make 
metabolic connections from available 
data? Journal of Experimental Botany, 
62: 869-882

Rankin, E. E. W., Barney, S. K., Lozano, 
G. E. (2020) Reduced water negatively 
impacts social bee survival and produc-
tivity via shifts in floral nutrition, Jour-
nal of Insect Science, 20(5): 15

Rering, C.C., Franco, J.G., Yeater, K.M., 
Mallinger, R.E. (2020) Drought stress 
alters floral voatiles and reduces floral 
rewards, pollinator activity, and seed 
set in a global plant, Ecosphere, 11(9)

Schmickl, T. & Crailsheim, K. (2001) 
Cannibalism and early capping: strat-
egies of honey bee colonies in times of 
experimental pollen shortages, Journal 
of Comparative Physiology A, 187: 
541-547

Schmickl, T. & Crailsheim, K. (2004) Inner 
nest homeostasis in a changing environ-
ment with special emphasis on honey 
bee brood nursing and pollen supply, 
Apidologie, 35: 249-263

Villarreal, A.G. & Freeman, C.E. (1990) 
Effects of temperature and water stress 
on some floral nectar characteristics in 
Ipomopsis longiflora (Polemoniaceae) 
under controlled conditions, Botanical 
Gazette, University of Chicago Press 

Webster, T.C., Peng, Y.S., Duffey, S.S. 
(1987) Conservation of nutrients in 
larval tissue by cannibalizing honey 
bees, Physiological Entomology, 12(2): 
225-231

Waser, N. M., Price, M. V. (2016) Drought, 
pollen and nectar availability, and pol-
lination success, Ecology, https://doi.
org/10.1890/15-1423.1

Wyatt, R., Broyles, S.B., Derda, G.S. 
(1992) Environmental influences on 
nectar production in milkweeds (Ascle-
pias syriaca and A. exaltata), American 
Journal of Botany, 79(6):636-642

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/temperate-zones
https://hess.copernicus.org/articles/17/3885/2013/
https://hess.copernicus.org/articles/17/3885/2013/
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/15-1423.1
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/15-1423.1


32

Indiana mite biting 
honey bees against 
Varroa destructor, 
Frontiers in Ecol-
ogy and Evolution 
doi:  10.3389/
f e v o . 2 0 2 1 . 
638308). In this 
publication, we 
c o m p a r e d  t h e 
three dimension-
al  morphologi-
cal structures of 
breeding stocks 
and discovered the 
shape of the high 
bi t ing workers 
from breeding col-
onies is different 
from commercial 
colonies. 

1890 Land-Grant 
Institutions

Before we talk 
about how Cen-
tral State being 
an 1890 Land-
Grant institution 
has influenced us 
and our research, 
it is important to 
understand what 
that means. The 
1890 Land-Grant 

1890 LAND-GRANT FUNDED BEE RESEARCHER

Dr. Hongmei Li-Byarlay is an 
Associate Professor of Entomology 
at Central State University in Wil-
berforce, Ohio. Hongmei Li-Byarlay 
was born in Tianjin, China in 1976 
and came to the United States in 
2002 in order to obtain her doctoral 
degree in Entomology from Purdue 
University (Indiana). She then joined 
Gene Robinson’s honey bee research 
lab at the University of Illinois at Ur-
bana-Champaign as a postdoctoral 
fellow, then went to North Carolina 
State University for three years before 
joining Central State in 2017. 

To follow, I talk about some of 
her current research in honey bee 
health, focused on mite biting behav-
ior and the underlying mechanisms 
of mite resistance, the genetic basis 
of aggression behavior and the mech-
anisms by which different stressors 
impact the physiology and lifespan 
of honey bees. I also speak a little 
on the background of Central State 
University and the opportunities that 
being an 1890 Land-Grant university 
affords us as researchers.

Our Lab’s Current Research
American beekeepers know that 

the European honey bee was not well 
adapted to dealing with a threat like 
the Varroa mite and have suffered 
heavy losses since the 1980s. These 
losses came due to increased stress 
on the brood, as well as diseases 
brought into the hive via Varroa 
invaders.

Many solutions to this pervasive 
pest problem have been proposed 
over the years but most people fall 
back on the tried-and-true method 
of acaricide use to quell their ever 
expanding mite populations. At Cen-
tral State University, our honey bee 
breeding program is attempting to 
produce honey bees that are resistant 
to Varroa mites via an increased level 

Austin Carey
of grooming behavior. Our current breeding line is called Ohio High Biting #1 
(OB1) stocks. We breed feral colonies from Southern and Central Ohio with 
high grooming and high mite biting behavior, as well as collaborating with 
Purdue University bee lab led by Dr. Brock Harpur and Extension specialist 
Krispn Given as multi-state efforts on breeding better bee stocks. 

Grooming behavior is most often assessed by carefully examining mite 
samples underneath a microscope determining what percentage of the mites 
collected in that sample have been chewed by bees in that particular colony. 
These samples are collected by placing a sheet of metal or plastic underneath 
the colony you want to sample. The colony should have a screen bottom board, 
so that any mites that may fall from above fall through the screen and on 
to our collection sheet. After a few days the sheet should be pulled out and 
mites carefully removed and placed into a container to be examined later.

The process of collecting biting data is essential to our work as it allows 
us to determine which colonies we should use in our breeding program. Once 
those colonies are found and selected, we either use them for grafting new 
queens or use its drones to inseminate other queens in the hopes of produc-
ing offspring with even better grooming potential. Our goal is to breed a mite 
biting honey bee stock capable of coping with the Varroa mite threat and to 
potentially apply these breeding techniques to other useful traits exhibited 
by honey bees. Our published paper in 2021 revealed that changes to the bee 
mandible may explain why these worker bees perform high grooming behavior 
and mite biting behavior (Smith J, Cleare X, Given K, Li-Byarlay H, 2021. 
Morphological changes in the mandibles accompany the defensive behavior of 

Dr. Hongmei Li-Byarlay

CSU Students collecting drones by our university hives. 
Photo by Hongmei Li-Byarlay

https://www.frontiersin.org/articles/10.3389/fevo.2021.638308/full
https://www.frontiersin.org/articles/10.3389/fevo.2021.638308/full
https://www.frontiersin.org/articles/10.3389/fevo.2021.638308/full


Institutions are national programs 
supported by the U.S. Department 
of Agriculture to deliver agricultural 
research, extension services and ed-
ucation to the public. 

As of writing, there are nineteen 
historically black universities across 
the United States established under 
the Second Morrill Act of 1890 and 
are called the 1890 Land-Grant Uni-
versities (Allen and Rajotte, 1990). A 
lot of these institutions have active 
research, extension and educational 
programs in the topic of Entomology, 
which is an essential component of 
agricultural science, research and 
technological development. Central 
State University has sought land-
grant status since 1890 when the 
federal government designated the 
first set of Historically Black College 
and University (HBCU) as land-grant 
colleges. On January 29, 2014, U.S. 
Sen. Sherrod Brown (D-OH) and U.S. 
Representative Marcia Fudge (OH-
11), senior members of the Senate 
and House Agriculture Committees 
and members of the Farm Bill Con-

ference Committee, announced that Central State University was added to a 
distinguished list of HBCUs focused on expanding opportunities for agricul-
tural research and education, commonly referred to as “1890 Universities.” 
The new status enables the university to expand its research and extension 
capacity in the areas of science, technology, engineering, agriculture and math 
(STEAM) and enlarge our outreach and support of sustainable agriculture.

How Does This Impact Us?
The 1890 Land-Grant Research fund enabled our CSU Bee Research 

Lab to use cutting edge technologies and tools in modern genetics and ge-
nomics to do important research on honey bee genetics and breeding. Only 
when we know the gene markers and genetic components of mite resistant 
traits such as grooming, will we be able to breed and select faster and better 
honey bee stocks for American beekeepers and sustainable agriculture. In 
addition, working closely with students at CSU can enable us to train the 
next generation of researchers from underrepresented minority populations 
to become pillars of the agricultural workforce.

Working with pollinators allows us to help beekeepers and contribute to 
agriculture as a whole. Doing research is a slow process that requires a lot 
of teamwork but with both focus and patience it can be incredibly rewarding. 
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A queen waking up after instrumental insemination. 
Photo by Hongmei Li-Byarlay Inseminated queens at CSU. Photo by Hongmei Li-Byarlay
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Over 100 Years of Commercial Package Shipping and Queen Raising Experience. 
All packages come from Hives stored in the Jesup, Ga area year-round. 

Young , Fresh, Healthy Honeybees and Queens.
**No old bees off pollination from California**

****RRoobbeerrttss  BBeeee  CCoommppaannyy****

Call for Pricing and Availability

 Hi-Flo Spouts  
(38mm) 

Many Colors available. 
  Prices start at  
$75 per 1000  
for UnLined 

  In-Hive Feeders 
   9 ⅝” or 6 ⅝” 
   
   10-350  $2.70/ea 
   400+     $ Call !  

Mother Lode Products 
15031 Camage Ave. 
Sonora, CA  95370  
Ph:    (800) 657-9876 
Fax:  (209) 532-5917 

Order online at:      www.motherlodeproducts.com 

Polypropylene Hive Bodies 
Pricing:                    1–4        5-99      100+ 
9 ⅝” with Insulation Panels $28.00    $27.00  $26.00 
9 ⅝” w/o Insulation Panels     $21.00    $20.00 $19.00 
6 ⅝” w/o Insulation Panels $18.00 $17.00    $16.00     
  

2 Frame Feeders  
      For 9⅝” 
   
  10-280  $3.20/ea 
  315+     $ Call !  NEW Cap n Ladders for Feeders 

• NOW available with Fill Plug! 
• Easier Assembly!  
• Easier to clean! 
 
9 ⅝” or 6⅝”     9⅝”-2 Frame 
10-350 $1.70          $ 1.80 
400+    $Call!         $Call!  

https://robertsbeecompany.com/index.html
https://www.motherlodeproducts.com/
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Over 100 Years of Experience • All Bees Are State Inspected

May God Bless Your Endeavors This Year

ITALIAN HYBRID QUEENS
100+............$27.00
25-99...........$28.00
10-24...........$30.00
1-9...............$32.00

Pick-Up Queens........$27.00
Clipping......$4.00 per queen

Cells....................$4.00 each
Marking......$4.00 per queen

#3 BEE PACKAGES W/ QUEEN
100+............$95.00
25-99...........$99.00
10-24.........$102.00
1-9.............$105.00

Pick-Up Packages
#3 Bee Packages w/ Queen...........$95.00

*Prices above do not include shipping charges

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

Betterbee®

CALL US: 800-632-3379   |   SHOP ONLINE: betterbee.com

FRIENDLY, HELPFUL CUSTOMER SUPPORT

QUALITY STAINLESS BEEKEEPING EQUIPMENT

POLYSTYRENE INSULATED HIVES & NUCS

BEEKEEPING SUITS, JACKETS & VEILS

EASY-TO-USE SILICONE CANDLE MOLDS

The U.S. distributor for

LYSON DEALER 
INQUIRIES WELCOME!

P   LAND
MADE IN

50L-200L 
 HONEY  

CREAMERS

https://www.betterbee.com/
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BEE
VET
State Apiarists 

and Veterinarians
Dr. Tracy Farone

Over the holidays, I had the 
opportunity to reach out to several 
State Apiarists to discuss ways they 
believe veterinarians could help to 
serve honey bees and the beekeep-
ing industry. Joan Mahoney, the 
State Apiculturist for the New York’s 
Department of Agriculture; Barbara 
Bloetscher, State Apiarist for the Ohio 
Department of Agriculture; and Kim 
Skyrm, Chief Apiary Inspector for the 
State of Massachusetts’s Department 
of Agricultural Resources (with con-
tribution help from the entire MA Bee 
team: Paul Tessier, Shay Willette and 
Jessica Glover) all graciously agreed 
to share their thoughts on the matter. 
I asked a few basic questions, but we 
also touched on a few more sensitive 
subjects. I was excited to listen to 
what they had to say, give my two 
ears and (mostly) keep my mouth 
shut for a month.

Q1. Are there any existing 
collaborations between state 
apiculturists and veterinarians in 
your State in the care and 
treatment of honey bees?

Joan – Yes, when beekeepers re-
quest antibiotics to treat non-symp-
tomatic colonies exposed to Ameri-
can Foulbrood (AFB), the New York 
State Department of Agriculture and 

Markets refers them to veterinarians 
who are able to provide the necessary 
prescription.

Barb – The Ohio State Univer-
sity College of Veterinary Medicine 
has invited me and The Ohio State 
University State Apiculturist to give 
talks to the veterinary students who 
are interested in the apiary program. 
Both undergraduate and veterinary 
students have invited us to speak 
to their clubs and participate in the 
OSU Food Animal Medicine Student 
Symposium Hands-On Workshop- 
Wet lab they have in early Spring. 
I have also spoken at the Midwest 
Veterinary Conference on honey bee 
diseases. OSU offers an externship 
for graduating veterinary students to 
experience areas of interest. Thanks 
to one persistent student, the OSU 
Apiculturist and I have “shared” one 
or two students each season three 
different years. The intern works with 
the Apiculturist on different studies 
and spends a day or two with me in 
the field, inspecting colonies. They 
have all commented on how much 
they appreciated the opportunity.

Kim – Yes! Apiarists or Apiary In-
spectors visit beekeepers to perform 
health inspections of honey bee col-
onies and used equipment. If during 
an inspection, the inspector discovers 
visual symptoms of European Foul-
brood (EFB), then a sample is taken 
from the colony and sent to the lab for 
analysis. Inspectors provide a report 
of the findings from the inspection 
and the lab provides results for the 
sample directly to the beekeeper. If 
lab analysis confirms the presence 
of EFB, then inspectors recommend 
treatment using an antibiotic. To 
obtain the antibiotic, inspectors 
instruct the beekeeper to contact a 
local veterinarian and provide the 
documentation received from the in-
spection including the report and lab 
analysis. The veterinarian then meets 
with the beekeeper and establishes a 
veterinary-client-patient relationship 
(VCPR) and issues a prescription for 
the antibiotic to the beekeeper. The 
inspector and the veterinarian fol-
low up with the beekeeper to ensure 
the medication was successful and 
EFB controlled. As part of their role, 
Apiary Inspectors must ensure com-
pliance for the treatment and man-
agement of contagious or infectious 
diseases and EFB is typically listed 
as a regulated disease.

One area we feel has expedited 
this process is that we supply bee-
keepers with free sample kits that 
provide the materials and instruc-
tions they need to take samples for 
EFB/AFB, Varroa mites/Nosema 
from their colonies and send directly 
to labs for analysis. This has really 
sped up disease detection and diag-
nostic services in our state. We start-
ed this component of our program 
services in 2018 and it has been so 
well received and popular in our state 
that we have given out over 3,000 of 
these to date for beekeeper use. In 
addition to supporting our program 
in finding incidences of health issues, 
it has also allowed veterinarians to 
get quick lab analysis for samples to 
enable them to respond faster when 
needed.

Q2. What services from 
veterinarians could be of the most 
assistance to State Apiculturists? 
To beekeepers/the beekeeping 
industry? Could you use some 
help BEYOND providing VFDs and 
prescriptions for three antibiotics?

Joan – With the development 
of vaccines for AFB and RNAi treat-
ments for varroa mites on the hori-
zon, greater veterinary involvement 
will be beneficial to beekeepers.

Barb – It would be very helpful 
for beekeeping organizations such 
as ABF, AHPA, HBHC and all State 

Barb and Hailey (vet student) inspecting.  
Photo credit: Barb Bloetscher
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and local beekeeping associations 
to have a vet on their board and as 
a speaker every year. We would like 
veterinarians to explain their role 
in prescribing VFD’s for bees and 
the reasons that the FDA is taking 
this role more seriously. The Honey 
Bee Veterinary Consortium provides 
names of veterinarians who work 
with beekeepers, but I don’t think it 
is widely known. In addition, every 
vet school should invite bee knowl-
edgeable veterinarians to share ideas 
and solutions.  

I have witnessed beekeepers 
spend several hours teaching a veter-
inarian basic beekeeping knowledge 
only to have the veterinarian charge 
him for the vet’s time. Seems like it 
should be the other way around! I 
think beekeepers and the veterinari-
ans need to understand each other’s 
perspectives so that we can work 
together better.

Kim – Our biggest challenge is 
finding veterinarians who can assist 
beekeepers in accessing the antibi-
otics necessary for the treatment of 
EFB. There are only a few veterinari-
ans who are aware of the existence of 
apiary programs and the prescription 
needs for beekeepers. My suggestion 
is that if you are an interested veteri-
narian, please advertise your willing-
ness to be of service to the beekeeping 
community by contacting local bee 
groups and sharing your information 
with them as well as on the “Find a 
Bee Vet” listing on the Honey Bee Vet-
erinary Consortium website. We have 
been lucky in Massachusetts to have 
a few veterinarians who have been 
willing to take on this role and “bee” 
diligent about responding quickly to 
beekeeper needs and providing sup-
port, but we have a lot of beekeepers, 
and these wonderful veterinarians 
could use additional support too! 

ans. Dr. Scott McArt, PhD, from Cor-
nell University and Dr. Christopher 
Cripps, DMV from Betterbee have 
been working together, along with 
Drs. Robin and Rolfe Radcliffe, DMV 
and Dr. David Peck, PhD, to hold 
workshops aimed at giving our vet-
erinarians a solid understanding of 
honey bee management and diseases. 
Additionally, Cornell has added cur-
riculum in their College of Veterinary 
Medicine to ensure that honey bees 
are part of veterinary training. 

Barb – Yes, I see the need for vet-
erinarians to show beekeepers why 
prophylactic use of antibiotics hurts 
the honey bee industry by weakening 
the bees and spreading disease to 
other apiaries. Some State Apiary In-
spection Programs do not receive the 
support needed to stop the spread of 
AFB and EFB. If the veterinarians can 
also guide beekeepers toward proper 
use of antibiotics and to burn, when 
necessary, it would help support the 
state programs.

Kim – We do not recommend 
antibiotic treatment for AFB – this 
pathogen is too virulent and patho-
genic to be treated – infected colonies 
should be destroyed. Honey bees are 
no different from any other managed 
animal in that they require care; 
therefore, veterinarians are uniquely 
suited to partner with beekeepers to 
provide support. It is imperative that 
veterinarians have a working knowl-
edge of honey bee management, biol-
ogy, nutrition and pathology to best 
assist these amazing organisms and 
the beekeepers who manage them 
for pleasure and profit. I have always 
found both beekeepers and veterinar-
ians to bee as (com)passionate and 
fascinated with the art and science of 
beekeeping as well as intent to ensure 
bee health and sustainability of the 
population.

Q4. In some States, honey bees and 
State Apiculturists are housed in 
the Plant Division or Bureau of the 
Department of Agriculture. Do you 
think there could be any benefit 
for honey bees to be classified as 
animals (by State governments)? 
Could this realignment bring more 
attention, recognized status and 
possible funding to honey bees 
as an agricultural animal or 
would that cause too many 
bureaucratic issues?

Joan – In New York we have 
explored this. After the recent retire-
ment of our director of the Division 
of Animal Industry and a new in-

Veterinarian beekeeper talk at Betterbee in NY. 
Photo credit: Joan Mahoney

Q3. Beyond possible 
antibiotic treatment for AFB 
and EFB, do you think it is 
important for veterinarians 
to have a solid understanding 
of honey bee management, 
biology, nutrition and 
pathology to serve these 
animals and beekeepers?

Joan – Yes, in New York, 
we recognize that veterinarians 
should understand honey bee 
health and have been working 
to educate and train veterinari-

AFB/EFB kits Kim Skyrm provides to beekeepers to take samples. Photo courtesy of Kim Skyrm.
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coming director, we discussed the 
move but thought it best to continue 
to house honey bee work in the Di-
vision of Plant Industry. The New 
York State Department of Agriculture 
and Markets is a small agency, so 
communication between divisions is 
continuous.

Barb – Oh boy, I don’t think I 
know enough of the politics to answer 
this, but honey bees are livestock, 
and are maintained as livestock. 
Maintaining healthy colonies is cru-
cial for agriculture so perhaps the 
beekeeping industry would be taken 
more seriously and receive funding 
from multiple sources. Through time, 
these programs evolve and move 
around. No doubt when the apiary 
programs were first developed, the 
plant industry was mostly agricul-
tural and the bees are the means to 
achieve a yield, so being in the plant 
division made sense.

Kim – You may have heard the 
recent California ruling that bees 
are now classified as “animals” (i.e., 
fish). In short, yes, for some states/
territories there are many benefits to 
classifying bees and insects under the 
umbrella of “animal”. The need for 
this depends on the language in each 
state/territory legislature. Ultimate-
ly, the root of this question is about 
support. Honey bees, beekeepers who 
manage them and veterinarians who 
provide support would all benefit if 

Apiary Programs across the country 
were more adequately funded with 
a sustainable budget and full-time 
staff. This would not only allow for 
better services to beekeepers but 
also a team of folks working together 
(including veterinarians) who are 
focused on honey bee health full 
time, year-round. Getting the word 
out about the vital role of Apiary Pro-
grams and the services they provide 
is hard given that budgets are never 
static, and bees should always be 
considered a top priority. Honey bees 
and beekeepers deserve attention 
now and, in the future! 

Q5. Do you think there is a way 
to correct, modernize and update 
honey bee diseases’ focuses to 
realize the current and actual 
threat level of all diseases in honey 
bees to create more support in staff 
and funding? (i.e., CCD and AFB 
playing a lesser overall role 
with Varroa, viruses, nutrition, 
Nosema, etc. gaining larger and 
additional attention).

Joan – Yes. This year in New York 
State, we saw a decrease in AFB; 
however, varroa mite losses, coupled 
with viruses and drought conditions, 
are expected to lead to many more 
colony losses than AFB. We need to 
focus on beekeeper education and 
continued development of queens 
with resistant, hygienic traits. Such 

traits have been shown to reduce 
varroa levels and virus levels, as well 
as AFB infections.

Barb – Education is the key. We 
need to teach and emphasize the best 
strategy to solve beekeeping problems 
and lead people to the best resources 
so that they are less tempted to “go 
fishing” online. Beekeepers don’t con-
sider varroa mites to be the serious 
vector that it is. We may consider AFB 
to be serious, but since “everyone” 
has varroa, it is just a problem that 
constantly hinders our success. As 
long as 40% of our colonies are dying 
every year, it is obvious that varroa 
needs to be monitored all season 
and treated with labeled products as 
needed. Varroa control should be a 
priority in colony management.

Kim – Knowledge and exposure 
is key. No other entity inspects more 
honey bee colonies, visits more bee-
keepers, submits more lab samples 
or communicates with the beekeeping 
community than Apiary Inspectors. 
Keep in mind that many of the major 
honey bee health issues were also ini-
tially discovered by Apiary Inspectors 
or collaborators working closely with 
these entities. Given this, I always say 
if you want to know about honey bee 
health in your area, talk with an Api-
ary Inspector. “My” responses were a 
whole hive effort from the entire MA 
Bee team: Paul Tessier, Shay Willette 
and Jessica Glover!

Kim Skyrm inspecting nucs. Photo courtesy of Kim Skyrm
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Q6. How would you like to see 
apiculturists and veterinarians 
work together to serve beekeepers 
in the future. What do you think is 
ideal… possible… and practical?

Joan – Apiculturists and veteri-
narians should keep lines of commu-
nication open and provide each other 
with regular updates. Apiary inspec-
tors should continue conducting in-
spections with veterinarians serving 
as a resource and providing guidance 
and medical services as needed.

Barb – I think the first step is to 
communicate more. I would like to 
have veterinarians attend beekeeping 
meetings and speak, or at least have 
a booth to answer questions. 

The perception is that veteri-
narians have not been taught the 
importance of managed honey bees. 
Mammal livestock and poultry have 
been considered the important “ani-
mal” livestock and where the money 
is. Honey bees were seen as a pro-
duction agriculture input and not 
as a vitally important industry. Bee-
keepers do not promote themselves 
well as livestock managers but if you 
think about it, beekeepers make up 
for losses by making splits. You can’t 
do that with animals. If growers lost 
40% of their herd, we would all be in 
serious trouble, yet statistics show 
that beekeepers continue to lose 40% 
of their colonies every year. This is 
not a sustainable practice. We don’t 
get ahead, we just stay “even”.

The comments I have heard from 
hobby, sideliner and big commercial 
beekeepers is that beekeepers have 

been their own “veterinarians” since 
the beginning of beekeeping. They 
have “done everything a veterinarian 
would do” (with the help of USDA, 
Universities and dumb luck). “Why do 
‘we’ need a real veterinarian when we 
know more than they do?” We need 
to communicate this issue so that 
both parties understand how we can 
work together to improve beekeeping 
biosecurity. Honey bees have the 
potential to be flying pest/pathogen 
carriers as colonies are moved around 
the state and the country. We all have 
the same goal – to maintain healthy 
colonies. Beekeepers need to be able 
to recognize serious bee diseases, as 
do veterinarians. We need to know 
when to use antibiotics and when 
to burn.

The beekeeping industry needs 
to be universally recognized as be-
ing critical to pollinating our food 
supply. With veterinarians assisting 
with maintaining strong colonies and 
stressing the importance of using 
them to produce optimal crop yield, I 
think organizations and growers will 
realize how much we depend on the 
beekeeping industry.

Kim – Ideally, every state/ter-
ritory would have a fully funded 
and staffed Apiary Program. Apiary 
Inspectors would provide inspection 
services and lab analysis for bee-
keepers and collaborate with veteri-
narians to ensure honey bee health 
is maintained regarding the use of 
antibiotics. Every state/territory 
would have a list of several eager 
veterinarians who have advertised 
their availability and willingness to 

provide services to the beekeeping 
community. Veterinarians would 
work collaboratively with apiarists 
to monitor honey bee health, support 
beekeepers real time and follow up to 
ensure that recommendations and 
treatments were successful.

Possibly and practically, apia-
rists would inspect beekeepers and 
provide recommendations and veter-
inarians would assist with prescrip-
tion and treatment plans. It’s fairly 
simple in the need and execution 
of these roles but could be complex 
in the ability of states/territories to 
direct funding and visibility to ensure 
these groups are able to collaborate 
and provide service.

I appreciate these knowledgeable 
folks sharing their input and experi-
ences! Thanks Kim, Joan and Barb! 
For me, they are largely preaching 
to the choir, and I can happily say 
that in the last five years, I have per-
sonally witnessed positive strides in 
many of the concerns they bring up. 
However, we still have some things to 
figure out, improvements to be made 
and some time to pass to appreciate 
current investments. I believe this 
is a conversation that will continue 
to develop into the future. Like most 
things, it’s all about developing posi-
tive relationships and accomplishing 
common goals.

A Couple of Resources:
List of State Apiarists: https://www.

blueskybeesupply.com/state-apia-
rists/ Accessed 12/28/22.

Apiary Inspectors of America (AIA) 
https://apiaryinspectors.org/

Kim Skyrm taking samples of deadout. 
Photo courtesy of Kim Skyrm Shay Willette and David Saleh inspecting nucs. Photo courtesy of Kim Skyrm.

https://www.blueskybeesupply.com/state-apiarists/
https://www.blueskybeesupply.com/state-apiarists/
https://www.blueskybeesupply.com/state-apiarists/
https://apiaryinspectors.org/
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Buzz on in to Miller Bee
We have everything you need!

https://millerbeesupply.com/
https://www.strongmicrobials.com/
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HARDEMAN APIARIES
906 South Railroad Ext.

P.O. Box 214, Mt. Vernon, GA 30445
Phone 912.583.2710 • Fax 912.583.4920

2023SPRINGPRICES
SAVE EXPENSE

PICK-UP WITH

A FRIEND!!!!

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

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

QUEENS
1-9..........$23.75
10-24.......$22.25
25-UP......$22.00

QUEENS
1-9..........$26.25
10-24.......$24.50
25-UP......$24.25

CLIP..........$2.50 MARK......$2.50

ITALIAN QUEENS & PACKAGES

RUSSIAN HYBRID QUEENS & PACKAGES

PKGS.
#3
#4

PKGS.
#3
#4

NO NUCS THIS SEASON

NO NUCS THIS SEASON

1-9
103.75
119.25

1-9
106.75
122.25

10-24
101.75
116.75

10-24
104.75
120.25

25-99
99.75
115.25

25-99
102.75
118.25

100-UP
97.75
113.25

100-UP
100.75
116.25

https://rossrounds.com/
mailto:sales%40rossrounds.com?subject=
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New(ish) Beekeeper Column
Off the Wahl Beekeeping
RIDDING CRITTERS  
OF THE BEEYARD Richard Wahl

Much has been written about 
invasive pests inside the beehive such 
as varroa mites, wax moths and hive 
beetles. There is not as much about 
those animals and critters which 
exist outside the hive that present a 

the smell but bees 
don’t mind it. Any 
of these exterior ap-
plications will need 
to be reapplied after 
a rain as the rains 
wi l l  wash away 
powders or sprays. 
Any grease or lard 
type substance can 
be spread on hive 
stand legs to keep 
ants from crawling 
up onto the hives. 
I am aware of a few 
beekeepers who use 
a product called 
Tanglefoot, which 
is in this grease cat-
egory, which claims 
to be non-chemical. 
If the beehive sits on 
legs each leg can be 
placed in a bucket 

hazard to our bees or can become invasive. So, in this 
issue, I will delve into a few of the outside arthropods, 
birds and beasts that can pose a threat to one’s beehives 
depending on your proximity to their habitats. Some of 
this is a result of my own experiences in beekeeping man-
agement with a few asides that we would never expect to 
encounter here in SE Michigan. Possibly, you will find a 
few remedies here that will help if your hives are being 
invaded by uninvited guests. 

Arthropods
Honey bees as well as other bee species and ants 

fall under the phylum classification (Arthropoda) of 
invertebrate animals such as insects, arachnids and 
crustaceans, that have a segmented body and jointed 
appendages, usually an exoskeleton molted at intervals 
and a dorsal anterior brain. Included in this phylum, 
other bee species such as wasps, yellow jackets and bald 
faced hornets are attracted to the honey in beehives. 
Since I covered how to make a wasp trap out of a two 
liter soda bottle in the December issue, I will not repeat 
that topic here. Suffice it to say that my experience is that 
honey bees do not seem to be attracted to solutions in 
a wasp trap that do attract other types of invasive bees. 
Although the Fall season is when most wasps and yellow 
jackets are most actively seeking out honey from beehives, 
placing a trap out in the Spring, once your honey bees 
become active, may enable the capture of overwintered 
female queen yellow jackets or wasps before they begin 
to establish nests that will be populated by many more 
invasive bees in the Fall. Ants are another insect in this 
classification that can decide to invade the beehive. I have 
found ants establishing themselves in my one inch thick 
foam insulation slabs just under the outer cover. On one 
occasion, I had not removed the screen taped to the top of 
an inner cover and ants decided to set up housekeeping 
and the laying of eggs between the inner and outer covers 
where the bees had no access. 

There are several ways in which to dissuade ants 
from visiting your hives. If the beekeeper can spot the 
trail of ants moving to and from the hive to their nest, 
the nest can be treated with any number of non-chemical 
ant repellents. Ants give off a pheromone just as bees do 
so their partners can follow a trail to a food source, in 
this case the beehive. Diatomaceous earth kills ants by 
absorbing the oils in their exoskeletons. Diatomaceous 
earth isn’t a poison. Food-grade diatomaceous earth can 
be found online. A glass cleaning spray mixed with liquid 
detergent (dish soap) can be sprayed on areas where ants 
seem to crawl, like on beehive legs or stands. Cinnamon 
or black pepper can be sprinkled liberally around the 
hive base or even on top of the inner cover as ants avoid 

Ants on inner cover in a beehive

or can and be surrounded with water to form a moat. 
Adding a few drops of detergent to the water decreases 
the surface tension so ants cannot build an ant body 
bridge across the water. This can happen if legs are too 
close to the container edge. A few ants in the hive are 
nothing to worry about. The honey bees will keep ants 
out of any portion of the hive that they populate and can 
easily reach, although the much smaller ant can still find 
crevices and cracks in which to reside and steal a bit of 
honey or nectar when the opportunity allows. 

Mice, Voles or Shrews 
As the weather turns colder, mice may search for a 

warmer space to make a nest. The beehive is a perfect 
place that also provides honey and nectar as a food 
source. During a colder part of the year, when bees are 
clustered and not as active, these small rodents may de-
termine a beehive is a nice place to nest. They will chew 
out a corner of the bee frames and bring in nesting mate-
rial. Urination may add a bad odor near the nesting area 
which they will not vacate until bees become more active 
on warmer Spring days. Although voles and shrews do not 
nest in hives they are insect eaters and will feast on bees 
if given the opportunity. In each case, the best solution is 
a preventative screen placed over the hive entrance that 
allows space for bees, but is not large enough for these 
small critters. For mice, a ½ inch wire mesh may be suf-
ficient. But if your voles or shrews are of a smaller type 
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the entrance holes may need to be reduced even farther 
to ¼ inch. In either case, once the weather warms and 
the bees become active enough to protect themselves, the 
entrance screens should be removed to allow the bees the 
space to do everything they want to do, such as removing 
dead bee bodies from the hive. This bee action can be 
assisted by using a curved ½ or ¾ inch flat slat to pull 
any dead bees out of the hive from the bottom entrance 
once or twice during those warmer Winter days. This goes 
a long way toward avoiding dead bees in the hive molding 
and spreading any inherent diseases. 

Skunks, Possums and Raccoons 
One Winter during my early beekeeping years, I no-

ticed that the western most hive seemed to have fewer 
bees each time I checked on those one-or-so-a-month 
warmer Winter days when you can take a quick look to 
see if more food supply is needed. I did not notice until 
Spring inspections that there were scratches from a small 
critter on the side of the hive near the bottom entrance 
with no live bees to be seen. One Spring morning the smell 
of a skunk was a clue as to what type of interloper I had. 
The skunk would scratch on a hive which irritated the 
lethargic bees in colder weather and then provide a nice 
Winter banquet of bees slowly exiting the hive. I believe 
I lost two or three hives to the varmint that Winter. In 
Spring, it had finally gotten warm enough for the bees 
to become more active and able to sting the skunk with 
the anticipated odor that would be the skunk’s response. 
That Winter my bottom board hives were sitting flat on 
a cement pad. I have since made sure they are raised 
a bit which provides the bees a better opportunity to 
sting curious creatures under their belly as they stand 
on hind legs scratching to encourage bees to come out. 
Most animals have a much keener sense of smell than 
we humans. This animal attribute can be used against 
smaller creatures that invade the beeyard. I have a neigh-
boring beekeeper who had problems with opossums. Even 
though the neighboring beekeeper erected a three foot 
chicken wire fence, the possum would still climb over 
the fence to get to their hives. Doing a bit of research it 
was found that possums have a strong sense of smell and 
will avoid areas with mothballs or bleach odor. Dropping 
a few mothballs a few feet from the hives seems to have 
negated any more problems with possums. I have read 
that this also works to keep skunks and raccoons away 
and have since used this technique around my hives. 
The trick is to not place the mothballs too close to hives 
as the smell can also deter the bees. 

Birds 
Although there is no way to completely protect forag-

ing honey bees from birds, I did find a solution for a group 
of barn swallows that were nesting under a barn eave 
just above the areas of my hives. I watched as they would 
swoop down and grab bees in flight while building their 
mud nests under the eave one Spring. Since there were 
no eggs or chicks in the nests at the time I knocked the 
nests down with a long pole. I had purchased one of those 
swivel head plastic garden owls and then set it on top of a 
hive in the middle of my beeyard. The swallows had a fit 
screeching at the owl predator the rest of the afternoon 
and did not come back the next day or any time thereafter 
to date. I noticed that small birds in general do not seem 
to frequent my apiary area with the plastic barn owl set 

Mouse nest in hive frames. (Photo by Judith Stanton)

out on the top 
of a central hive 
each Spring. I 
fastened a weight 
to the owl base 
to keep it from 
blowing over in 
winds.

Plastic owl sitting on a beehive.

Possum at far left visiting a hive. (Photo by Judy Tobey)
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www.beelinewoodenware.com

Quality Hive Woodenware
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Ask for HiveAlive Fondant and HiveAlive Pollen Patties at your local beekeeping store or order from www.usa.hivealivebees.com

The #1 Feed Supplement for Honeybees Worldwide

Have you tried our Fondant Patty and Pollen Patty yet?

Total 
solutions 
for colony 
nutrition

•	 Premium sugar 
patty with HiveAlive 
ideal for overwinter/
emergency feeding

•	 Added vitamins & 
amino acids

•	 Contains 15% real USA 
pollen, 15.5% total 
protein.
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Bigger Beasts
Livestock such as cows and steers do not normally 

pose an interference with bees. However it is not unheard 
of for livestock to use a beehive as a scratching post and 
knock the resulting hive over. This will normally result in 
a quick retreat by the bovine if bees are active in warm-
er weather and proceed to sting the errant scratcher. A 
common need for both bees and livestock is water. In 
order to prevent altercations between bees and any type 
livestock, a water source for the bees near the hives is 
a good policy. Also, fencing off the beehive area so that 
curious livestock cannot get near the hives is a good plan. 
Horses are another consideration. Darryl Gabritsch wrote 
a very nice piece for Bee Culture Magazine in the Febru-
ary 2018 issue on Honey Bees and Horses, so I will not 
reiterate his informative article here. Fortunately in my 
portion of SE Michigan, we do not have a problem with 
bears. Bears have a liking for larval bees and honey and 
are able to smell out hives even if some distance away 
from their home range. The only method I am aware of 
for those who may live in bear country is to maintain a 
substantial electrified fence to keep bears at bay. The 
electrified fence will require three or four strands of elec-
trified wire. Michigan State University, in cooperation with 
Michigan Department of Natural Resources, designed 
and tested an electric fence option for black bears that 
can be found at: https://www.michigan.gov/dnr/-/
media/Project/Websites/dnr/Documents/WLD/Bear/
apiary_brochure.pdf.

Rabbits, Deer and Elephants 
I would be remiss if I did not mention critters that do 

not necessarily bother beehives, but do like to eat those 
plants that bees rely on for nectar and pollen. It stands 
to reason that if bees are attracted to pollen producing 
plants that these same plants would attract herbivores 
or animals that rely on plants for their diet. My own ex-
perience is with deer and rabbits who like to munch on 
the same flowering plants and tree saplings that would 
eventually provide a nectar source for bees. One year, I did 
not fence my raspberry patch with chicken wire fencing 
and the rabbits chewed off the three to four foot rasp-
berry shoots to the snow cover of about six inches. That 
Summer, I got no raspberries since the tall overwintered 
shoots provide the following Summer’s raspberry crop. 
When I first planted sapling basswood and some apple 
trees in my backyard years ago, the deer chewed on most 
of the saplings. A six inch wire mesh fence around tree 
saplings solved this problem and also prevents the deer 
from rubbing on two-to-three-inch diameter older trees 
to mark their territory or to remove yearly antlers. Deer 
also like to nibble on some of the early Spring flowers like 
tulips. I have several tulip beds at the front of my house 
and every five or six years dig and replant as they get 
crowded and decrease in blossoms. One year, I saved the 
smaller bulbs and transplanted them in a back vacant 
garden spot to grow into bigger bulbs. In their second 
year of growth, they were all nibbled to the ground by 
deer. This was not the case the first year when they were 
not touched as I had cut several bars of Lever Brothers 
soap into eighths and placed pieces every six to eight feet 
throughout the tulip bed. 

Placing soap bar pieces in the bed in following years 
negated the rabbits having their Spring breakfasts on my 

tulips. I also have 
found that plac-
ing ¼ chunks of 
soap bars in tube 
socks and tying 
two or three of 
these to my ap-
ple tree saplings 
has kept the deer 
from munching 
on them. Lever 
Brothers or Irish 
Spr ing  soaps 
seem to have the 
strongest odor 
and work the 
best. I have read 
of a beekeeper 
in another state 
that used fencing 
to keep deer out. 

The  i s sue 
there is that the 
fences needed to 
be ten feet high to keep deer from jumping over them. 
He solved this problem using electrified two wire fencing 
with a second electrified single wire about five feet farther 
out. It seems deer avoid a double fenced area, not able to 
discern how high the second inner fence reaches. 

One four legged herbivore that we do not need to 
worry about in our area is the elephant. Research done 
by Dr. Lucy King in Kenya has found that if beehives are 
placed every ten to fifteen feet (32 to 49 meters) apart 
elephants can be kept away from crop areas. Connecting 
wires between the hives assists in disturbing bees if any 
portion of the wire is moved or jarred. Exiting bees will 
sting the elephants in the most sensitive areas around 
their eyes, behind their ears and even on and in their 
trunks. Once an elephant has experienced a sting or two, 
they will retreat from just the sound of the bees leaving a 
hive and seem to be able to pass this cautionary retreat 
response on to their offspring. I am sure most of those 
reading this are not dealing with elephants. But hopefully 
this article has provided you with a few techniques that 
will help protect your bees from any type of predator. As 
always, your experience may vary based on your envi-
ronment, state of your hives and the type of critter with 
which you are dealing. Best of luck to you all with your 
bee and critter management as we very soon move into 
our next beekeeping season.

Spring tulip bed in front of house.
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I hope you have been enjoying 
the series my colleagues and I have 
been writing about the University 
of Florida (UF) Honey Bee Research 
and Extension Laboratory (HBREL). 
Our goal is to administer dynamic 
research, extension and teaching 
programs focused on the western 
honey bee (Figure 1). We have been 
using this article series to give you a 
sneak peek into the life of the facul-
ty, students and staff of Land Grant 
University (LGU) honey bee pro-
grams. In my first column in the se-
ries, I provided a general overview of 
LGUs and noted that faculty work-
ing at LGUs can have responsibili-
ties in research, teaching and exten-
sion. In February, my colleague Dr. 
Cameron Jack discussed the honey 
bee teaching program at the HBREL. 
I believe Dr. Jack, who teaches nine 
different courses on honey bees at 

UF, has one of the most comprehensive teaching programs focused on hon-
ey bees in any academic institution globally. Our team also conducts vi-
brant extension and research programs. My colleague Amy Vu (UF State 
Specialized Program Extension Agent – Apiculture) will spend April and May 
discussing LGU extension programs and introduce you specifically to what 
our UF program has to offer. That leaves me, this month, to discuss honey 
bee research programs.

What is science?
Science is the systematic method with which one attempts to under-

stand the physical/natural world. This is accomplished through experi-
ments in which observations are made and theories tested, with the theories 
ultimately being supported/refuted through the process of experimentation. 
There are some things science cannot address. I found a great list of the lim-
itations of science at a U.C. Berkley website (Google: “U.C. Berkley – What 
science cannot do”). From that list, science does not make moral judgments. 
Second, science does not make aesthetic judgments. Third, science does not 
tell you how to use scientific knowledge. Finally, science does not (and can-
not) draw conclusions about supernatural explanations/events/conditions. 
I know many folks are intimidated by scientists – thinking we are overly ac-
ademic, not in tune with the real world, out to disprove the existence of God, 
etc. In fact, most scientists are just normal humans whose brains really like 
to solve problems related to the natural world. 

Individuals who engage in the practice of science are called scientists 
or researchers. Scientists do not just sit around and “think” our way to 
answers. If we did, we would all be philosophers sitting by the fire, wearing 
our tweed jackets, smoking our pipes and thinking the day away. Instead, 
scientists use research to answer questions related to the natural world. 
[Note 1: philo (from the Greek word philein, meaning love) + sophia (wisdom 
or knowledge); Note 2: philosopher = one who loves knowledge/wisdom; Note 
3: Professors usually have a PhD, which stands for “philosophiae doctor” 

Figure 1. The western honey bee, our test 
subject. Photograph – Mike Bentley

Figure 2. The David J. Mendes Honey Bee Laboratory at the UF 
HBREL. This laboratory has a number of peripheral rooms that 
support research on honey bee toxicology, molecular biology, etc. 
Photograph – Jamie Ellis



March 2023 BEE CULTURE 47

Bee Research and Extension Laboratory

Jamie Ellis
Research on Honey Bees

to address a question related to the natural world. I know it may seem cli-
ché, but scientists really do follow these steps to address questions related 
to their discipline. 

Step 1 – Make an observation. All research starts with an observation 
that someone makes. Sometimes, the observation is 100% novel. Other 
times, the observation is made during the execution of an ongoing research 
project. As an example, a colleague of mine, Dr. Peter Neumann (Profes-
sor, University of Bern), was a postdoc in the same research laboratory in 
which I was a PhD student in South Africa. At the laboratory, Dr. Neumann 
spent considerable time watching small hive beetle/honey bee interactions 
in glass observation hives, similar to those we manage in the Jester Bee 
Observation Hive room at UF (Figure 4). Before I moved to South Africa, Dr. 
Neumann had already discovered that small hive beetles hide in cracks/
crevices around the honey bee nest, and then honey bees station guards 
at these hiding sites, effectively keeping the beetles in prison. Dr. Neuman 
had communicated his findings (i.e. his observations from a previous study) 
to me and I wanted to see this behavior for myself. So, I established an ob-
servation hive and watched bee/beetle interactions at these prison sites. 
One day, while watching the interactions, I noticed that small hive beetles 
appeared to come to the edge of the prison, rub antennae with the bees and 
cause the bees to regurgitate honey on which the beetle would feed. I was 
specifically looking for this behavior because my PhD supervisor (Professor 
Randall Hepburn) had noticed seeing it himself. This took me to the very 
next step of the scientific method.

Step 2 – Ask a question. An observation, in science, often causes one 
to ask a question about what has been observed. From the example above, 
I asked: “Why would a honey bee and small hive beetle touch mouthparts 
while rubbing their antennae on one another?” 

Step 3 – Form a hypothesis about the question. You all probably know 
that the word “hypothesis” is defined as “an educated guess.” Many folks 

Figure 3. One of the research apiaries at the UF HBREL. 
Photograph – Jamie Ellis

Figure 4. The Jester Bee Observation Hive Room at the UF HBREL. 
This room is used to support honey bee behavior research. It can 
accomodate 12 observation hives. It is red lit to minimize disturbance 
to the colonies being observed. Photograph – Jamie Ellisin Latin, or “doctor of philosophy” 

in English. I really like this imagery 
because my PhD is in entomology, 
which literally translates to “lover 
of the knowledge/wisdom associat-
ed with insects”. I think that about 
sums this up.] 

Faculty at LGUs have a respon-
sibility to conduct research that 
adds to the human understanding of 
the natural world and research that 
ultimately leads to application. This 
is true, also, for faculty who study 
honey bees. I always have been a 
scientist, even if I did not know it 
during my childhood years. My work 
as a beekeeper and professor is root-
ed in my desire to understand how 
honey bees and their colonies func-
tion and how they support ecosys-
tem health and sustainability. This 
includes research in the laboratory 
(Figure 2) but also in the field (Fig-
ure 3). This is true of most of my re-
search colleagues globally. 

How is research conducted?
You likely learned about the sci-

entific method in your elementary 
or middle school science classes. If 
so, you will remember that there are 
multiple steps within this method, 

steps that one fol-
lows when trying 
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focus exclusively on the “guess” part 
of this definition, but I feel the “ed-
ucated” part is just as important. 
What does this mean? Think about 
my question “Why would a hon-
ey bee and small hive beetle touch 
mouthparts while rubbing their 
antennae on one another?” I could 
“guess” that they are talking to one 
another, perhaps speaking to one 
another in a coded language. I could 
also “guess” that they are kissing 
one another, having discovered their 
love for the other during the impris-
onment. Both of these qualify as 
“guesses” but certainly fall short of 
the “educated” part. A hypothesis is 
an educated guess about why some-
thing is happening. The “educated” 
part comes from prior observations, 
usually already published in the lit-
erature. I am sad to report that I did 
not do my homework when I was a 
PhD student. I just took a “guess” 
and said that I suspect the bee-
tle is getting fed by the honey bee. 
However, had I done a background 
literature search, I would have dis-
covered that some other members 
of the small hive beetle family live 
with other social insects, and some 
of these beetles can trick their hosts 
into feeding them. That, then, would 
have made my guess educated, in 
other words, I would have had an 
educated reason to believe that the 
beetle can successfully trick bees 
into feeding it. Incidentally, many 
scientists consider “conduct a back-
ground literature search on the 
topic to discover what is already 
known” a separate part of the scien-

tific method, essentially a step that would occur between my Steps 2 and 3. 
However, I argue a literature search is simply part of forming a hypothesis 
that is equal parts educated and guess. The hypothesis does not have to be 
right. Many great scientific discovers have happened when a hypothesis was 
wrong. That said, hypotheses do have to be testable! Otherwise, they are 
useless to science.

Step 4 – Make a prediction. This step is pretty simple. It is a result we 
anticipate if our hypothesis turns out to be true. This step is getting us to 
the experiment, so it is the prediction we are making with an experiment 
in mind. For example, I had hypothesized that small hive beetles can trick 
honey bees into feeding them. Thus, I predicted that if I fed dyed sugar wa-
ter to honey bees, the dyed sugar water would end up in small hive beetles 
that otherwise had no direct access to it. This is the conceptualization of a 
project that I developed to test the hypothesis. 

Step 5 – Test the prediction. This is a key step of the practice of science. 
We could have simply stopped at Step 4 and announced that we had the 
answer. However, announcing the answer does not mean we actually had 
the answer. This step includes experimental design, the controls (positive 
controls, negative controls, etc.), the treatment groups, data collection/
observation, data analysis, etc., all the necessary parts of a well-designed 
study. Hypotheses are made to be tested. I had hypothesized that bees can 
feed small hive beetles. I predicted that I would see dyed sugar water in 
the guts of small hive beetles that had close contact with bees that were 
fed dyed sugar water. This, then, lends itself directly to experimentation. I 
created a two chambered observation hive. I placed two deep frames with 
bees in the bottom chamber and I placed adult small hive beetles in the top 
chamber. The two chambers were separated by screen mesh. I fed the bees 
in the bottom chamber sugar water that had been dyed red. My colleague 
(Dr. Christian Pirk, Professor, University of Pretoria) collected the beetles in 
the top chamber after a little time, squeezed them and looked for dyed sugar 
water. Sure enough, we found dyed sugar water in the guts of beetles that 
otherwise had no direct access to this water. I suspect that they had coerced 
the bees to feed them the sugar water through the screen mesh! 

Step 6 – Reflect on and communicate the results. Science does not exist 
in a vacuum. I always tell my students that their results do not exist unless 
they are disseminated. In this step, the scientist reflects on any number of 
questions. What were my results? What did I find? What larger implications 
might exist? What remains unknown? Did my results support or refute my 
hypothesis? What other situations might explain what I found? What future 
studies should I conduct to understand this system better than I currently 
do? These questions help you place your work in context and even allow 
you to reflect on observations you made, observations that may lead to new 

questions. After you have done all of this, you 
have to tell someone what you found!

Communication of results
There are multiple ways that scientists can 

share the results from their research projects. 
The first way is communication of the results 
at research or extension meetings. A research 
meeting is one likely to be attended only by sci-
entists in the discipline. In the honey bee world, 
that includes meetings such at the American 
Bee Research Conference, EurBee, Apimondia, 
Annual Meeting of the Entomological Society of 
America, etc. These meetings are attended by 
scientists, sometimes in the thousands, each 
presenting a lecture or poster (Figure 5) of their 
research. In this case, the scientists are com-
municating their results to peers, i.e. other aca-
demic, government or industry scientists. 

An extension meeting is one attended by 
specific target audiences for continuing educa-
tion purposes. For example, the target audience 

Figure 5. Kathryn Naherny (UF HBREL – undergraduate student scientist) 
disseminating research information to other scientists through a poster 
presentation. She is joined by Amy Vu (right) and Dr. Cameron Jack (left), both of 
the UF HBREL. Photograph – UF HBREL Staff
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could be beekeepers attending the 
annual meetings of the American 
Beekeeping Federation, the Ameri-
can Honey Producers Association, 
any of the U.S. state beekeeper or-
ganizations and even local/regional 
beekeeper organizations (Figure 6). 
These beekeepers are eager to hear 
about the latest research advanc-
es, especially if the advances lead to 
positive changes in their beekeeping 
operations. The information com-
municated by scientists at these 
meetings is usually delivered in lec-
ture format, but there may be some 
hands-on workshops as well. This 
activity is not research per se, but 
rather falls under the category of ex-
tension. My colleague, Amy Vu, will 
teach you all about extension the 
next two months.

These days, research can be 
communicated through websites, 
videos, fact sheets, online presenta-
tions and social media. The latter in-
cludes Facebook, Twitter, Instagram 
and more (you can find our labora-
tory’s social media accounts: @UF-
honeybeelab). Scientists are getting 
incredibly creative at disseminating 
information, allowing information 
to flow freely, quickly, (and some-
times in need of fact-checking) to the 
masses.

Finally, and most importantly, 
science is communicated in peer-re-
viewed research journals. Honey bee 
scientists are invited by beekeepers 
to speak at many local, state and 
national beekeeping organizations. 
These same scientists are under 
university pressure to publish the 
results in refereed journals. This 
is something that is hard for many 
folks unfamiliar with science to 
appreciate. Publishing a refereed 
manuscript is the output by which 
faculty are judged by their admin-
istrators. Frankly, universities val-
ue refereed manuscripts more than 
they value likes on Twitter, presen-
tations at industry meetings and 
electronic factsheets. Thus, I feel it 
is important to spend a little time 
talking about a refereed manuscript, 
given the great emphasis put on this 
method of research communication. 

A refereed manuscript pub-
lished in a peer-reviewed journal is 
simply code for “other scientists look 
at and scrutinize your work before it 
is published”. Refereed manuscripts 
all have the same basic organization. 
The layout of the standard refereed 

ed the research or worked most on the project. Typically, the last author 
is the one in whose lab the work was conducted. The remaining authors 
may be listed in order of level of contribution to the research, alphabeti-
cally, etc. The authors then list their employers or other affiliations in the 
affiliations list. 

3.	Abstract – This is a concise summary of the project. It includes a few sen-
tences on project introduction, methods, analysis and discussion. This 
is often limited to 200-300 words, depending on the journal to which the 
paper is submitted.

4.	Keywords – These five to 10 words summarize the key topics or themes of 
the study.

5.	Introduction – This section is a discussion of your observations, hypothe-
sis and prediction. Essentially, it is a summary of Steps 1-4 of the scien-
tific method.

6.	Materials and Methods – This should be a near exact description of how 
the hypothesis was tested. Any scientist in the field should be able to read 
the M&Ms and be able to repeat the study exactly. This outlines the scien-
tist’s approach to Step 5 of the scientific method. 

7.	Results – This section includes information on exactly what was found 
during the study. This is also the section in which the scientist(s) presents 
the data and data analyses, usually in table or figure format. This is also 
included in Step 5 of the scientific method.

8.	Discussion – This is where the authors place their results in a larger sci-
entific context. It includes some speculation, supporting literature analy-
ses and even future predictions. The authors may choose to outline addi-
tional projects that would be good to do in the future. This is part of Step 
6 in the scientific method.

9.	Acknowledgments – Here is where the authors thank the individuals who 
helped with the study in any capacity. This may include technicians, bee-
keepers, statisticians, the funding agencies, etc.

10.	References – This is a list of all of the research articles cited throughout 
the manuscript. This list allows readers to double check the assump-
tions made throughout the manuscript and the authors to acknowledge 
the scientific contributions of others in the same field.
What makes these manuscripts “refereed”? Once the science authors 

have developed their manuscript, they submit the manuscript to a peer-re-
viewed journal. Scientists try to match the subject of their article with the 
aims/scope of the journal to which they choose to submit their article. For 
example, I would not submit a manuscript on honey bee toxicology to a quan-
tum physics journal. Instead, I would submit it to a journal that publishes 
honey bee, insect, toxicology or similarly themed manuscripts. The editor of 
the journal receives the submission, reads it and forwards it to two (or more) 
international scientists who are experts in the field. If I write and submit an 
article on some aspect of honey bee toxicology to a journal, the editor is going 

Figure 6. Dr. Jose Marcelino (UF HBREL) disseminating research 
information to beekeepers through the UF Bee College. 
Photograph – UF HBREL Staff

manuscript follows 
the steps of the sci-
entific method. I list 
the key (though not 
all) parts of a typical 
reach manuscript 
below.
1.	Title – This is a 

concise, hopefully 
catchy, summative 
statement of the 
research project. 

2.	Authors/author 
affiliations – This 
is a list of scien-
tists involved in 
the work. Gener-
ally speaking, the 
“first” author is the 
one who conduct-
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to forward the manuscript to two or 
more honey bee toxicologists. These 
individuals, now serving as the “peer 
reviewers” or “referees,” will read 
the paper to see if it is worth pub-
lishing in the target journal. They 
review the introduction, determine 
if the hypothesis is reasonable, as-
certain if the correct experiments 
were conducted to address the stat-
ed hypothesis, scrutinize the data 
analysis and correct faulty assump-
tions/conclusions in the discussion. 
They also comment on table/figure 
utilization, author understanding of 
the subject, presentation of the in-
formation and even grammar. They 
complete sometimes lengthy reports 
and forward those to the journal ed-
itor whose uses the reviewer reports 
to determine if the paper: (1) can 
be accepted as is (no other changes 
needed, publishable as written), (2) 
needs minor revisions (the authors 
need to make minor changes and 
resubmit), (3) needs major revisions 
(the authors need to rework entire 
sections of the manuscript), or (4) 
should be rejected (the paper does 
not fit the theme of the journal, the 
science is bad, the experiment was 
poorly performed, etc.). The editor 
has full authority to determine the 
fate of the manuscript. Some jour-
nals, such as Nature/Science, have 
incredibly high rejection rates. Oth-
ers do not. Scientists hope that their 
manuscripts are scientifically rigor-
ous and stand up to the scientific 
scrutiny of the international experts. 

There is a reason that manu-
scripts undergo peer review. Anyone 
can publish anything nearly any-
where. I can publish my research 
in a bee journal or other periodical 
with no scrutiny. I can speak about 
my research at bee conferences, and 
you might believe it. I might post our 
findings on social media and bee-
keepers everywhere follow my sug-
gestions. However, science advanc-
es best when expert peers review 
one another’s research to see if it is 
meritorious and appropriately con-
ducted. The peer review process is 
science’s quality control. It is not a 
perfect system (and I could discuss 
this forever) but no other alterna-
tive is as good. Faculty at LGUs are 
expected to conduct research, yes; 
but more importantly, they are ex-
pected to publish it in peer-reviewed 
journals. Failure to do that, and the 
research remains unvetted and in 

danger of dying in someone’s lab journal. Research is only over the finish 
line once it is published in a peer review journal. At that point, it moves into 
the court of public opinion, scrutiny, trial and error (which you could argue 
is a more informed refereed process), but only after other scientists took 
their pound of flesh first. 

Basic vs. applied research
I fall into the camp that believes research is best represented as a spec-

trum, where basic research is on one side of the spectrum and applied re-
search is on the other. You get hybrids of the two as you move from one to 
the other. In my experience, most research is not purely basic or strictly 
applied. What do I mean by this?

Well, scientists almost always discuss applied research at beekeeper 
meetings. Applied research (at the risk of using the words in their own defi-
nition) is research that leads to some sort of application. This is exactly the 
type of research most beekeepers want from their LGU’s bee scientist(s). 
Applied research includes testing various pollen patties in colonies to deter-
mine their impact on brood and bee production, finding new strategies to 
control Varroa, developing a new hive style that improves colony overwin-
tering success, etc. 

Basic research, on the other hand, has no immediate application and 
simply answers questions that help us understand a system we are study-
ing. These types of projects often are not discussed at beekeeper meetings. 
Basic research with honey bees might include determining how honey bees 
find new nest sites when swarming, how a particular compound acts as an  
acetylcholinesterase inhibitor in honey bees and how small hive beetles trick 
honey bees into feeding them. 

Now, an astute reader will notice that there likely is no such thing as 
purely basic research. You could argue that all basic research could, some-
day, end up having a practical application. What seems basic now may end 
up having an important application later. I can even show you that with the 
three examples of basic research that I provided previously. You could argue 
that knowing how honey bees find nest sites could lead to the development 
of optimum hive styles. Knowing how a compound acts as an acetylcholin-
esterase inhibitor in honey bees could lead to the production of safer com-
pounds to use to control Varroa. Finally, knowing that bees feed small hive 
beetles could lead to the development of control agents that are delivered in 
sugar water, through bees, and to the beetles. 

How is research funded?
Research costs money, sometimes lots of money. Before I was a pro-

fessor, I assumed that universities pull up to your laboratory with a dump 
truck full of money that they dump right at the front door. In fact, I as-
sumed they did this monthly, providing you all the funds you will ever need 
to conduct research. Well guess what? That does not happen. I was also 
under that faulty assumption that everything in a university laboratory was 
bought/paid for by the university. Surely, you only needed to make a rea-
sonable equipment request to your administrators and they would trip over 
themselves wanting to get you what you need. That, too, was incorrect. 

Do not hear me wrong. Administrators at LGUs are among a labora-
tory’s biggest advocates and will certainly help carry the financial burden 
when they can; but they often cannot, meaning that the laboratory leader 
has to be the chief fundraiser for the laboratory. I will list a few key ways 
that research is funded at LGU laboratories, with a promise to discuss these 
in greater detail in the forthcoming July article in this series.

(1) Competitive grants – This is a very common method used to fund 
research. A grant is a monetary award given by an agency to a scientist or 
group of scientists to conduct a specific series of research projects. To receive 
the award, the scientist had to develop a proposal, usually in response to a 
“request for applications” (RFA) made by the agency. For example, the USDA 
National Institute for Food and Agriculture (NIFA) has a specific funding pro-
gram on pollinator health. They put out a RFA once a year. The RFA will in-
clude specific instructions on how to develop a proposal and what they want 
to fund. The scientist, in turn, will develop a proposal that aligns with the 
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goals of NIFA outlined in the RFA. 
The proposal contains background 
information, hypotheses to be test-
ed, methods the scientist plans to 
use to test the hypotheses, expected 
results, a budget, list of collabora-
tors, letters of support and a lot of 
other information required by the 
agency and the scientist’s host in-
stitution. Proposals are considerable 
work to develop, taking significant 
time, resources and energy.

The scientist(s) must submit the 
proposal by a specified deadline, at 
which time the sponsoring agency 
organizes a review panel of scien-
tists that reviews the merits of many 
proposals, rank them and provides 
the rankings to agency staff. The 
staff then works their way down the 
ranked list, awarding funds until 
they run out of funds to award. The 
funding rate of proposals, especial-
ly among the federal granting agen-
cies, is low, often <10%. Some of the 
best grant writers in my department 
write seven to eight proposals per 
year, only getting one or two of those 
funded. Even still, there are many 
sources of funding for honey bee 
research. Such funding agencies in-
clude USDA NIFA, National Science 
Foundation, National Institutes of 
Health, Project Apis m (PAm), USDA 
APHIS, etc. I will share a lot more 
about grants in my July article. 

(2) Contracts – A contract is 
when a company, individual, orga-
nization, etc. approaches a scien-
tist about conducting very specific 
work that the organization wants 
conducted. For example, one of the 
beekeeping equipment supply com-
panies may have developed a new 
type of pollen patty that they wanted 
tested by a scientist. Perhaps a wild-
flower seed company wants someone 
to test their new seed mixture to see 
how attractive it is to pollinators. A 
chemical company may have devel-
oped a new compound and want to 
know its impact on bees in the field.

In these and other similar cases, 
the scientist will develop a scope of 
work (SOW, a scaled down proposal) 
that includes the problem that will 
be addressed, how it will be tested 
and a budget. The scientist provides 
the SOW directly to the interested 
party who will determine whether 
or not to fund the research directly. 
Contracts usually are not competi-
tive. A company/industry represen-
tative or individual approaches the 

scientist directly, asking them to perform the work and agreeing to fund 
them through a contract.

I will make a quick note here to share that for grants and contracts, 
money does not flow directly to the scientist. Instead, the funding agencies/
individuals provide the money to the institution, which then enters a con-
tractual agreement with the funding agency/individual to perform specified 
work as outlined in the SOW or research proposal. I share this to note that 
some beekeepers worry that contracts lead to nefarious work by the scien-
tist (i.e. that the company/individual/etc. is “buying” services and favors 
from the scientist). This simply is not true. All work of this type is done 
through contracts mutually agreed upon by both parties, with the scientist’s 
institute (rather than the scientist themselves) being the responsible party 
and the receiver of the funds. There is significant scrutiny and oversight by 
the scientist’s home institution. Can there be abuse? Yes. Yet it is not nearly 
as common as some folks suspect. 

(3) Unrestricted free gifts – This final way to receive money for research 
is, essentially, the donation route. Individuals, groups, businesses, etc. can 
make a monetary donation to a scientist’s program. I will stress that this 
money does not go to the scientist’s personal bank account. Instead, it goes 
through the university’s development office (fancy title for their fundraising 
arm) and routes to the scientist’s home department for their programmatic 
use. These donations can range from $100 to $1 million or more. Often, 
the larger donations can be used to create “endowed” positions. Endowed 
positions usually come in three types: endowed professor, endowed chair, 
eminent scholar, with the money needed to create each position being great-
er as you move up the chain. Endowment money will be safely invested by 
the university, with the funds generated from it yearly (usually about 4%) 
going to support the scientist’s research program. To illustrate this, a $1 
million endowment will generate ~$40,000 for the scientist to use each year. 
Smaller donations are not used for endowments and, instead, are spent by 
the scientist however they see fit.

Why is this called an “unrestricted free gift”? This is a very important 
question, and the answer distinguishes this type of money source from those 
of a contract or grant. The “free gift” part means that the money was given 
to the scientist’s program (again, through the university) with no strings 
attached. The individual/company/group making the donation cannot de-
mand anything in return. The scientist is not agreeing to conduct a specific 
research project as a condition of receiving the funds. The money is simply 
a donation made to support the scientist’s program however they see fit to 
use it (equipment, supplies, new colonies, staff salary, etc.). Endowments 
are the one exception to this as the donor can specify, in general terms, how 
they want the funding spent. For example, they may only want it to be used 
to support graduate student stipends, or work on honey bee disease/pest 
control. 

Honey bees as research models
Honey bees are one of the most studied insects on earth. There are re-

search laboratories focused on honey bees in many (maybe most) countries, 
with some countries (such as the U.S.) having dozens or more of such lab-
oratories. The scientists at those laboratories may study honey bees from 
a beekeeping/colony health and production perspective, as model research 
organisms, or both. This goes back to my discussion on basic vs. applied 
research. As I noted then, beekeepers interact with bee scientists most from 
an applied research perspective, when the scientist shares about a specific 
project they conducted on behalf of beekeepers. However, honey bees and 
their colonies are remarkable research models for scientists who investigate 
basic research topics as well. 

Honey bees have something to offer nearly anyone interested in any of 
the scientific disciplines (Figure 7, next page). Neurobiologists may study 
honey bee colonies to gain greater insight into how the human brain func-
tion. Ecologists may study honey bee contributions to healthy and sustain-
able ecosystems. Mathematicians may want to model the honey bee nest 
architecture. Biologists may be interested in a particular type of honey bee 
behavior. Apiculturists (the name given to scientists who study honey bees 
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from a beekeeping/production per-
spective) may be interested in con-
trolling a particular bee pest or search 
for a way to improve queen health 
and longevity. The list goes on and 
on. I love attending research meetings 
where honey bee scientists present 
their work. You would be amazed at 
what scientists study regarding honey 
bees, their colonies, social organiza-
tion and environmental impact. There 
are many careers waiting to be had in 
the honey bee research world!

Honey bee research at the
UF HBREL

I have spent considerable time 
talking about science and research 
in general. I will conclude this article 
discussing what members of the UF 
HBREL study. My team and I plan to 
discuss some of our research in future 
contributions to this article series. 
Thus, I will not go into great detail 
about any one project here. I will also 
share that my complete library of ref-
ereed publications (i.e. a list of all the 
research projects I have published) 
can be found by visiting this link 
https://entnemdept.ufl.edu/hon-
ey-bee/research/honey-bee-hus-
bandry/publications-by-year/ or 
Googling “UF honey bee lab” and then 

clicking through this pathway: research (top of page) 
> publications by year. As a quick cheat, you can find 
refereed manuscripts for other scientists at their insti-
tutional website or by going to Google Scholar (a Goo-
gle search engine just for refereed manuscripts) and 
searching the scientist’s name + “honey bee” (for exam-
ple: James Ellis honey bee)(Figure 8). Now, on to what 
my team and I study at UF...

1) Honey Bee Husbandry – Improving the sustain-
ability of beekeeping. Most of the research in this cat-
egory (the largest of all our research efforts) encom-
passes four research emphases: (1) integrated pest 
management control of honey bee pests/diseases, (2) 
understanding the proximal causes of colony losses, 
(3) the impacts of pesticides on bees and (4) under-
standing the spread and mitigating the threat of Afri-
can honey bees. Correspondingly, my team and I have 

published on the impacts of pesticides on honey bees, the spread, biology 
and control of honey bee pests/pathogens, honey bee nutrition, African 
honey bees and honey bee colony losses. Furthermore, we have co-led the 
development and compilation of research methods on honey bees, their 
pests/predators and hive components.

2) Honey Bee Natural History, Biodiversity and Conservation – Under-
standing the relationship between honey bees and their environment and 
working to conserve honey bee populations for the benefit of healthy ecosys-
tems. This represents a newer field of investigation for my team. We are 
keenly interested in the health of wild, natural populations of honey bees, 
particularly in southern Africa. The studies in this category fall within our 
basic research interests. We are developing/refining methods that can be 
used to differentiate between the various subspecies of honey bees. Thus 
far, we have published the sequenced mitochondrial genomes of a number 
of Apis species and Apis mellifera subspecies. Additional projects in this 
area include understanding why honey bees nest where they do, the ep-
idemiology of wild honey bee colonies, the contributions of honey bees to 
natural ecosystems, honey bee natural history, how complex behavioral 
interactions develop between honey bees and their nest invaders and gen-
eral biodiversity topics. We hope our growing efforts in this subject area 
produce an interest in honey bee conservation in light of the high gross 
loss rates of managed colonies. 

3) Integrated Crop Pollination (ICP) – Determining the contributions of 
unmanaged bees to the pollination of various cropping systems and work-
ing to conserve native pollinators through sound ecological principles and 
understanding. Admittedly, I do less work in this area now than in the 
past. However, our past work here encompassed efforts to study the im-
pact of native pollinators on U.S. agriculture and to understand native 
pollinator ecology in general. The results from this research may someday 
allow us to develop targeted conservation practices for native pollinators 
and make recommendations to Florida and U.S. farmers about how to en-
hance native pollinator biodiversity on their farms. Ultimately, we want to 
help growers achieve adequate pollination of crops by integrating current 
practices focusing on pollinator management and general wellbeing. My 
colleagues and I published research on ICP, including defining and intro-
ducing the topic to science. Furthermore, we determined the contributions 
of unmanaged pollinators to some Florida crops, determined how native 
wildflowers impact pollinator populations, worked to understand aspects 
of the biology of two native bees in Florida and even created a citizen sci-
ence project to introduce the public to the topic of pollination.

The UF HBREL’s research has a broad impact for beekeepers, the in-
dustry, growers and the public. Our team actively manages 30+ research 
projects at any given time. The results of these projects are peer-reviewed 
scientific publications in refereed journals, better positioning for future 
grants, enhanced extension programs, fulfilling instructional efforts and 
immediate and long-term solutions to identifiable research needs. Thanks 
for joining me on this journey through a look at honey bee research.

Figure 7. A collage of scientists in action. Photograph – UF HBREL Staff

Figure 8. Using Google Scholar to find a list of 
refereed manuscripts for any scientist. You can 
get to Google Scholar by searching “scholar” 
in Google. That will take you to a new search 
page. Once there, type the name of the scientist 
in question and then add “honey bee” after 
their name.

https://entnemdept.ufl.edu/honey-bee/research/honey-bee-husbandry/publications-by-year/
https://entnemdept.ufl.edu/honey-bee/research/honey-bee-husbandry/publications-by-year/
https://entnemdept.ufl.edu/honey-bee/research/honey-bee-husbandry/publications-by-year/


March 2023 BEE CULTURE 53

Minding Your Bees And Cues
Being Heard
Becky Masterman & Bridget Mendel

A check in with our favorite farm-
er and pollinator promoter, Keith 
Johnson, reminds us that we have 
some work to do. Today we’re sharing 
a few ideas that Farmer Keith thinks 
might help beekeepers promote bee 
health. From connecting to local gov-
ernment to reaching out about federal 
legislation, the more beekeepers pro-
mote bees and other pollinators, the 
better. 

Let them know you are a beekeeper 
Last year’s midterm election win-

ners are now in office and it is a good 
time to introduce (or reintroduce) 
yourself. Politiwatch, a non-parti-
san tech non-profit, has an excellent 
search engine that will connect you to 
your local, state and federal represen-
tatives. From this site, you can nav-
igate to websites where you can find 
the phone numbers, emails and letter 
addresses for those representatives: 

(https://whoaremyrepresenta-
tives.org/). 

Once you reach out, what 
should you say? It doesn’t have 
to be long (just sincere) to be im-
pactful! Share who you are, and 
why you are concerned about the 
health of pollinators. In particular, 
underline that increasing habitat 
is a number one issue that you 
would like addressed! 

2023 Farm Bill
Don’t let the name of this bill 

confuse you. If you eat, you are 
impacted by some part of the farm 
bill. Farm bill legislation is voted 
on every five years and the 2018 
bill even has its own Wikipedia 

page (https://en.wikipedia.org/
wiki/2018_United_States_farm_
bill). This comprehensive legislation 
guides many programs overseeing 
many issues like nutrition (includ-
ing the Supplemental Nutrition As-
sistance Program or SNAP), crop 
insurance, trade, horticulture and 
forestry programs. One area of the 
bill that has enormous potential to 
support bees and wildlife is the con-
servation programs. This year the 
Farm Bill is up for renewal and its 
conservation programs need your 
support.  

If you bring up conservation 
programs with Farmer Keith (he 
usually gets there first though, 
he will tell you that enrollment in 

A check in with farmer Keith Johnson is always informative. Keith’s passion for farming and pollinators makes for an interesting perspective 
on bee advocacy issues. Photo credit: Rebecca Masterman

https://whoaremyrepresentatives.org/
https://whoaremyrepresentatives.org/
https://en.wikipedia.org/wiki/2018_United_States_farm_bill
https://en.wikipedia.org/wiki/2018_United_States_farm_bill
https://en.wikipedia.org/wiki/2018_United_States_farm_bill
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these programs is down. These pro-
grams incentivize farmers and pri-
vate landowners to keep land out of 
production and instead adopt prac-
tices that support wildlife. Signed 
into law by President Ronald Regan 
in 1985, peak enrollment was at 
36 million acres in 2007 (https://
www.agweb.com/opinion/histo-
ry-conservation-reserve-program). 
Unfortunately, enrollment has been 
under 25 million acres since 2014 
(https://www.fsa.usda.gov/As-
sets/USDA-FSA-Public/usdafiles/
Conservation/PDF/35_YEARS_
CRP_B.pdf). Eleven million acres of 
potential conservation reserve pro-
gram (CRP) habitat have been lost in 
under 20 years. 

If you want to impress Farmer 
Keith, follow farm bill news and con-
nect with your senators and repre-
sentatives to let them know that you 
want them to promote and increase 
conservation programs in the 2023 
farm bill. 

Connect with your state and 
local agencies

We live in a state where each 
state-level agency and many cities 
have pro-pollinator directives. Al-
though Minnesota has done an ex-
cellent job with promoting pollinator 
health with regard to habitat and 
pesticide use, there is always room 
for improvement. Farmer Keith’s ad-
vice when reaching out to your local 
and state agencies is to ask them 
how you and your beekeeper friends 
can help support their work sup-
porting pollinators. You might be 
surprised about programs that al-
ready exist and are available to help 
efforts to increase pollinator habi-
tat. We were (https://bwsr.state.
mn.us/practices/pollinator/in-
dex.html)!

Join the Farm Bureau and/or 
Farmers Union

Both the Farmers Union and the 
Farm Bureau are organizations that 
advocate for farmers. Because they 
lobby for their members’ interests, 
membership could be in the best 
interest of beekeepers. Per the Min-
nesota Farmers Union website, one 
of the legislative priorities for 2022 
was supporting pollinator habitat 
and research to promote crop polli-
nation. Check out your state Farm-
ers Union to see if pollinators have 
made the list of their legislative 

priorities (https://nfu.org/join/). 
While the Farm Bureau recognizes 
the importance of honey bees for 
crop pollination, when it comes to 
neonicotinoids their policy opposes 
a ban and encourages cooperation 
among regulators and stakeholders. 
Whether you agree or disagree, con-
sider joining the bureau and let your 
voice be heard. As Farmer Keith 
says, the Farm Bureau and Farmers 
Union advocate for their members. 
Join and they will advocate for you 
(https://www.fb.org/about/join). 

Research and Extension
Honey bees also need your help 

in the form of supporting research. 
We suggest checking in with your 
local university bee research and 
extension programs for an update 
on their work. Your support does 
not necessarily need to be finan-
cial. Staying connected with these 
groups might result in the opportu-
nity to have your bees help answer 
research questions or simply give 
you the opportunity to share com-
munications with other beekeepers. 

Effort
Advocating for all the bees (hon-

ey and native) is a lot of work. After 
writing this to-do list of how we can 
work harder for our bees, it reminds 
us of how it is easy to feel behind in 
management tasks throughout the 
beekeeping season. So, our solution 

is to share the burden with other 
beekeepers and join a beekeeping 
club. Beekeeping clubs are a way to 
streamline bee advocacy and stay 
informed about emerging issues, 
whether political or biological. Re-
member, the club advocates for its 
members, so become a member!
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If you thought Varroa was bad, 
we suggest reading John Miller’s ar-
ticle titled It’s Worse Than You Think 
in this issue. We all need to be aware 
and ready for threats to bee health. 

Time to send a letter (or email)? Reaching out to your representatives is a great and easy way 
to support your bees. Photo credit: Rebecca Masterman

Becky Masterman led the UMN Bee Squad 
from 2013-2019. Bridget Mendel joined the 
Bee Squad in 2013 and has led the program 
since 2020. Photos of Becky (left) and Bridget 
(right) looking for their respective hives. 
If you would like to contact the authors 
with your bee advocacy success stories or 
thoughts, please send an email to 
mindingyourbeesandcues@gmail.com.

https://www.agweb.com/opinion/history-conservation-reserve-program
https://www.agweb.com/opinion/history-conservation-reserve-program
https://www.agweb.com/opinion/history-conservation-reserve-program
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Conservation/PDF/35_YEARS_CRP_B.pdf
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Conservation/PDF/35_YEARS_CRP_B.pdf
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Conservation/PDF/35_YEARS_CRP_B.pdf
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Conservation/PDF/35_YEARS_CRP_B.pdf
https://bwsr.state.mn.us/practices/pollinator/index.html
https://bwsr.state.mn.us/practices/pollinator/index.html
https://bwsr.state.mn.us/practices/pollinator/index.html
https://nfu.org/join/
https://www.fb.org/about/join
mailto:mindingyourbeesandcues%40gmail.com?subject=


March 2023 BEE CULTURE 55

Bees and Women
Iona Fowls

Nina Bagley
Iona Fowls was born on Septem-

ber 7, 1882 in Oberlin, Ohio. She had 
an older sister Violet and a younger 
brother Arba. Their parents, Chalon 
and Caroline, who were also born in 
Ohio, were commercial beekeepers. 
Little did Iona know that she and her 
sister would continue the occupation 
of beekeeping by handing it down 
through the generations. 

Her father, Chalon, with the help 
of his wife, started beekeeping around 
1890 in Oberlin, Ohio. He married 
Caroline, bought a farm and had a 
family. He may intended to have lots 
of sons to help with the farm work, 
but the Fowls had two daughters and 
one son. Chalon and Caroline’s first 
daughter Violet was born in 1878.

Four years later Iona was born. 
It would be some time before their 
brother Arba was born in 1892, and 
he would take a different direction, 
becoming a carpenter instead of a 
commercial beekeeper. And so the 
beekeeping work fell on his older 
sisters to help their father with his 
apiaries. Chalon had five apiaries, 
including one in the back of his home 
near the Lake Shore Railroad. These 
apiaries lie in four directions from 
the village, one was near Wellington, 
Ohio. To transport the honey, it was 
an eighteen-mile trip coming and 
going by wagon or trolley to the Fowls 
home, which made the workday even 
longer. Mr. Fowls would then store 
the honey in the back of his house.

He had a room equipped with the 
latest honey-extracting equipment 
from A.I. Root Co. of Medina, Ohio. 
The Root Company was the only com-

pany that manufactured this type of 
machinery. The machine, called the 
Novice, is operated by a gas engine, 
saving his two daughters’ work. It 
was formerly done by hand. During 
1910, Chalon Fowls extracted nearly 
ten tons of honey, and his season 
was not yet over. From his apiary on 
East College Street in the village, he 
took 500 pounds of comb honey. He 
was finding the need for more room 
to store the barrels of honey. So Mr. 
Fowls built a pipeline into his base-
ment, emptying it into a large tank. A 
float on the tank rings a bell, letting 
him know when the tank is full. The 
heavy honey crop in 1910 was due 
to the vast amount of white clover 
during June and July. His daughters 
ran the extracting machine. The girls 
were expected to help, and help they 
did! Violet worked in an orphanage 
teaching, but her father needed all 
three women to help run the extract-
ing machince and extract the honey. 
Hence, she quit her job and returned 
to the family’s East College Street 
home to help.

Chalon Fowls and his two daugh-
ters had made beekeeping their 
sole business. They succeeded in it 
unvaryingly, year after year, becom-
ing financially well off. Owning his 
own Model T Ford the family would 
take vacations to West Palm Beach, 
putting up a tent along the way and 
camping out for the night. The Fowls 
had a banner on the Model T, which 
waved in the wind, advertising they 
came from Oberlin, Ohio. In 1917, A. 
I. Root Company and the magazine, 
Gleanings in Bee Culture, was grow-

ing, so management gave H.H. Root, 
the younger brother of A.I. Root, the 
managing position, then promoted 
A. I. Root’s son Ernest Root to the 
managing editor position. 

Ernest was a student at Oberlin 
College and had been around bees 
his whole life. He remembered while 
in college, Mr. Fowls would come and 
talk about bees. He also remembered 
his daughter Iona had been helping 
her father with the bees since child-
hood. Ernest was looking for an as-
sistant editor. So, in addition to the 
editorial staff at the Root Company, 
Ernest hired Miss Iona Fowls as his 
assistant editor! She made him look 
good, and he knew it! He admired her 
energy, especially the knowledge Iona 
had gained from her father, giving 
her the skills that made her a good 
beekeeper. Her area was in “The De-
partment of Questions and Answers” 
for Gleanings; she would prepare the 
answers and then give them to Ernest 
to publish. It was very seldom that 
Ernest had to make corrections. 

When Ernest was sure he had 
to have an assistant, he knew the 
person should be an experienced 
beekeeper who had successfully 
cared for bees on a commercial scale. 
He was certain Miss Fowls was more 
than qualified. In addition, to her 
ability in beekeeping, she graduated 
from Oberlin College, having a B.A. 
and M.A. degree. Iona, a brilliant 
teacher in math and physics, was 
considered full of energy and a hard 
worker. She also had experience as 
a teacher during her mid-twenties. 
She taught high school in Darlington, 

Gleanings in Bee Culture 1908 – This is the 
photo that got me interested in the Fowls 
family. Chalon Fowls in the middle. Iona 
Fowls to his right and to the left is Violet. 
Behind her is their mother Caroline. The 
young lady next to Iona is a hired hand to 
help with extracting the honey. They are in 
front of their honey house.

(Left) Chalon Fowls #98 and wife Caroline #122 at a bee convention. (Right) Iona’s husband 
Clyde going through his bees.
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Wisconsin. She was thirty-five years 
old and not yet married when she 
became assistant editor writing for 
Gleanings in 1917. 

Miss Fowls contributed her 
knowledge and experience in bee-
keeping and this is why Ernest Root 
had put her personally in charge of 
their beeyards; nine different apiaries 
containing over eight hundred hives. 
She worked at A.I. Root until 1921.
Meanwhile, both sisters still lived at 
home on East College Street in the 
village of Oberlin, Ohio, working for 
their father. 

A man named Clyde P. Wheeler 
asked Miss Iona Fowls to marry him. 
It’s quite likely that Clyde may have 
worked for his future father-in-law 
at some point. Clyde was nine years 
younger than Iona. He was a commer-
cial beekeeper and had a degree from 
Oberlin College. He was an honorable 
man who served in World War I. The 
two were married in 1921 in Oberlin, 
Ohio. Iona became Clyde’s assistant, 
and the following year, she became 
pregnant with their first child at forty. 
So in 1922, H.H. Root took over as 
assistant editor for Gleanings. Their 
daughter Wilda was born in 1922 
in Oberlin, Ohio. Two years later, at 
forty-two, she had her son Huber. 

Iona’s mother, Caroline, passed 
away in 1930. Her Father, Chalon, 
died in 1934. Both parents are buried 
in the Westwood Cemetery in Oberlin, 
Ohio. Iona’s father was one of the 
pioneers of Oberlin and a prominent 
commercial beekeeper. 

Iona, at fifty-two, had been mar-
ried for fourteen years, raising her 
family and being an assistant bee-
keeper to her husband. Clyde is very 
active in the beekeeping community. 
He was elected president of the Ohio 
State Beekeepers Association in 1929 
and appointed to the first county 
apiary inspector’s position in 1930. 
Iona continued handing down the tra-
dition of beekeeping to her children, 
assisting her husband in the apiaries 
and caring for the family. 

Iona’s daughter, Wilda lived 
in Fulton County, Ohio, with her 
husband Chuck for over fifty years. 
She held a ham radio license, raised 
a family and continued the family 
tradition of being a teacher. Iona’s 
sister Violet never married and lived 
with Wilda’s family until she passed 
away in 1974 at the age of ninety-six. 

Iona’s son Huber, graduated from 
Michigan State University. Being 

raised in a family of beekeepers, he 
was an all-around outdoor enthusi-
ast. Huber took a break from school 
to serve his country in the U.S. Navy 
from 1943 to 1946. He married Vera 
Petty in 1950. Huber worked for sev-
eral years for the Ohio Conservation 
Department. 

Huber and his wife moved to Mad-
ison, Wisconsin, where he worked as 
a biologist with the Wisconsin Con-
servationist Department. Retired in 
1974, he moved the family to River 
Falls, Wisconsin, to become a full-
time beekeeper. He was active in the 
Pierce County beekeepers club and 
held office for the Wisconsin Honey 
Producers Association. Iona and her 
husband Clyde preceded their son 
Huber to Wisconsin and paid cash 
for a farm in River Falls, Wisconsin. 
Making a go at beekeeping and maple 
syrup production in Wisconsin, Iona 
and her sister Violet were very accom-
plished, and it’s apparent that Iona’s 
children had been as well. Iona’s hus-
band, Clyde, passed away in August 
1965 doing what he loved – working 
bees. He was seventy-five years old.

Iona continued as a member of 
the bee clubs in Ohio and Wisconsin, 
living with her son and daughter go-
ing back and forth from Wisconsin 
to Ohio. She spent the last six years 
of her life in the Provincial House in 
Adrian, Michigan (a nursing home 
facility). Iona passed away in 1980 
at the age of ninety-eight and was 
buried next to her husband Clyde at 
Greenwood Cemetery in River Falls, 
Wisconsin. 

Her son Huber, along with his 
wife Vera, carried the beekeeping 
torch for another thirty-seven years 
until Vera’s passing in 2012. Huber 
died in 2019 just shy of ninety-five 
years old. They are survived by their 
sons John and Gregg. The tradition of 
beekeeping has been passed down to 
his son Gregg, Iona’s grandson, who 
lives in Wisconsin, like his father and 
grandparents before him. Gregg is a 
beekeeper, while his wife Joan bot-
tles and sells their honey online and 
at various markets. Their son Caleb 
also helps in the field when possible, 
making him the fifth generation to 
participate. Their honey label is the 
picture of Gregg’s great-grandfa-
ther Chalon, his great-grandmother 
Caroline, his grandmother Iona and 
great-aunt Violet in front of the honey 
house in Oberlin, Ohio. 

Huber Wheeler and his 1952 Jeep that Clyde used 
and his son Huber used for beekeeping. Gregg 
Wheeler is now using it. The truck was handed 
down through the generations.

Iona’s grandson, Gregg Wheeler, extracting honey.
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The picture of his family is why 
I wanted to write about the Fowls. I 
came across the picture some years 
ago and found it fascinating – a bee-
keeping family rich in history, hand-
ed down through the generations. 
The days of old need to be shared 
so we can remember what was and 
not take the honey bee for granted. I 
want to thank Gregg Wheeler, Huber 
Wheeler’s son, Iona’s grandson and 
Chalon’s great grandson for the fam-
ily pictures and helping me with my 
research of his families’ beekeeping 
history.

Nina Bagley
Ohio Queen Bee
Columbus, OhioFamily photos are used on their honey jars.
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The American Beekeeping Federation had their 
2023 convention in Jacksonville, Florida from January 
4-7, 2023. About five hundred people attended includ-
ing a few international people. We were all delighted to 
attend. Even the weather cooperated. Now we are all an-
ticipating the 2024 convention in New Orleans. 

Three speakers were showcased, one of which was 
Diana Cox Foster who runs the pollinating insect re-
search unit out of Logan, Utah. Their studies include 
other pollinating insects in addition to honey bees. How 
does the presence of the honey bee impact other native 
bees? All require pollen and nectar. How much food is 
available and how many mouths are there to feed? What 
is the interaction between pesticides, pathogens, poor 
nutrition and parasites? These were some of the topics 
she addressed. 

Another speaker was Dr. Sam Ramsey who ad-
dressed the Tropilaelaps mite hereafter referred to as 
‘Tropi’. This is not the first we have heard about it but 
it is another parasitic mite and we must worry about it 
coming to America from Southeast Asia. We beekeep-
ers frequently wonder why the varroa gets into hives. It 
is the perfect home for them with perfect temperature 
and perfect food source. Actually, bees prefer to be away 
from other bees. What do we do? We put them near each 
other, enabling them to reproduce. 

Varroa and ‘Tropi’ share one feature and that is that 
they reproduce rapidly and easily and it only takes one 
mite. Varroa and ‘Tropi’ DO live in the same hive. We 
don’t know if they compete or if they cooperate. We need 
to learn to ‘think like the mite.’ Heat treatment including 
solar cells is being tried at this time. 

State honey queens represented for Florida, Iowa and Wisconsin with 
Florida’s queen being chosen as the American Honey Queen and the 
Iowa queen as the American Honey Princess.

This was the 80th anniversary of the American Beekeeping 
Federation convention. About 500 participants from throughout 

the country attended.

ABF Conference 2023
Charles & 
Karen 
Nielsen 
Lorence
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Finally, Jay Evans spoke about Understanding and 
Managing Honey Bee Diseases. We need the colonies to 
be resilient. Stressors such as climate, disease, chemi-
cals, even goats (because they eat all the forage) impact 
them. Our researchers are trying to find nature anti-
dotes with over 500 natural ones yet to be tested. Our 
last resort should be medication.

The break out sessions were well attended and ex-
tremely interesting. Commercial beekeepers, sideliners/
small scale beekeepers and package bee/queen breed-
ers were all in break out sessions. Since so many of us 
in this state are small scale/sideliners, I might add that 
a few favorites were Becky Tipton’s value added prod-
uct demonstration, wax rendering and how to make 
creamed honey. Also included, were comb honey pro-
duction, encaustic painting, queen rearing, therapeutic 
uses of honey, overwintering bees in climate controlled 
environments and establishing markets.

Always a highlight of the convention is ‘Kids and 
Bees’. This open house for community children was at-
tended by over 600 kids and their teachers/parents! 

The foundation luncheon, delegate luncheon and 
auxiliary luncheon showcased their respective inter-
ests. The trade show brought in some new and unique 
companies this year. There was a push for plastic foun-
dation and plastic beeswax coated frames, extracting 
equipment on display, insurance and purveyors of gad-
gets. There was an absence of glass and plastic bottle 
purveyors. Pollinator friendly plants was a high priority 
booth. 

Mark Killion represented his father, Gene, as we all 
honored the Killion family and their contribution to the 
beekeeping industry but especially to the section box 
product of comb honey. The proceeds of a silent auction 
of Killion memorabilia as well as the auction of Mark’s 
donated honey will go to a scholarship for a worthy en-
tomology student. 

Our queen candidates this year represented Wiscon-
sin, Iowa and Florida. Throughout the convention, they 

Kids and Bees was a popular place for kids to 
learn about bees and beekeeping. About 600 kids 
from the community came to tour the exhibit.

The honey contest gave participants an opportunity to bring their honey and beeswax products to be judged competitively against other 
professional beekeepers. The winning honey was then auctioned off. Participants take the competition very seriously and winning is 
everything to those who take that honor!

circulated amongst 
the group, sharing 
their experiences in 
beekeeping. Sele-
na Rampolla was 
the Florida Honey 
Queen and became 
the winner for 
American Honey 
Queen; Iowan, Alli-
son Hager, became 
the American Hon-
ey Princess. In ad-
dition, Wisconsin 
was represented by 
their 2022 honey 
queen – Shannon 
Lamb. Please re-
member that our 
queen and princess 
are now available 
for appearanc-
es at your events. 
Contact Anna Ket-
tlewell to schedule 
them for your clubs 
or events. Outgoing 
American Honey 
Queen, Lucy Winn, was a phenomenal candidate this 
past year. 

The National Honey Show displayed the best hon-
ey in America and was entered by individuals from 
throughout the country. Stephanie Slater from Wiscon-
sin earned BEST IN SHOW with her extra light extracted 
honey. Her jars were auctioned off at the banquet on the 
final night and brought $840 per jar! The money will go 
to the legislative fund. 

The convention will be held in New Orleans in Jan-
uary of 2024. Plan to join us!
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Beekeeping Critical Thoughts – 
2023 Hive Life Conference
Earl Hoffman

The 2023 Hive Life Conference was held in Sevier-
ville, Tennessee at the Sevierville Conference Center on 
January 5-7, 2023.

Please allow me to share some observations and 
critical thoughts on the second annual Hive Life con-
ference.

I have attended both Hive Life conferences, last 
year’s and this year’s.

My intent, is to not repeat the excellent reviews and 
discussions on the event, but to inject thoughts on WHY 
is the Hive Life Conference so successful? Please feel free 
to expand your thoughts on your next Bee Conference.

Just like real estate, it’s location, location, location. 
Tennessee is in the middle of the Eastern part of the 
United States of America. It’s a one day drive on average, 
while some drove for two days to be at the conference. 
Yes, it does have a major airport nearby in Knoxville, TN, 
but most beekeepers prefer to avoid the airports like the 
plague (How many of my small pocket knifes has TSA 
stolen from me? I have lost count.).

Please let me share a few of my observations with 
you. Individually, each of these observations may seem 
trivial and of no significance, but all rolled into one big 
conference, they are the magic that makes the Hive Life 
Conference in Sevierville, Tennessee special.
•	 An abundance of clean, moderately priced hotels in 

the Sevierville, Pigeon Forge, Gatlinburg area.
•	 Lots of things to do in the area, before the conference, 

during the conference and after the conference.
•	 Parking at the Hive Life Conference was more than 

enough and it was free!
•	 “Free” fresh great tasting coffee all day long, with a ton 

of snacks all day as well.
•	 The catered lunch meals were fantastic, more than 

enough and they tasted home cooked, at a great low 
price. And they fed almost two thousand people in less 
than two hours each day. WOW.

•	 The Conference Center in Sevierville, Tennessee is one 
of the largest and cleanest facilities I have ever en-
joyed. The Conference Center staff was friendly and 
abundant.

•	 The restroom facilities were more than great, they 
were clean and open. Service was always there.

•	 Lots of pre-orders and business to business traffic. I 
wish you could have seen the massive loading dock 
area. It was buzzing with activity before, during and 
after the conference.

•	 Millions and millions of dollars of bee equipment and 
inventory was at hand. Many sold out of equipment.

•	 Almost one hundred (100) vendors and exhibitors!
•	 Loading dock area was not managed by any logistics 

firm. This reduced the cost to use the facility by mag-
nitudes. Vendors had free will to move and transport 
equipment as needed.

•	 During three (3) long intense days at the conference, I 
detected NO unhappy beekeepers; they were all excit-
ed to be at the Hive Life Conference

•	 Fantastic honey show and competition, the largest in 
North American in over fifty (50) years with over five 
hundred (500) entries with world class judges. Better, 
in my humble opinion, than Apimondia 2019.

•	 The event schedule gave break time between speakers 
and everything was in the same building.

•	 Name badges had your meal ticket printed on it and 
it was double sided (smart?). I could read the names.

•	 Total cost to sponsor and pay vendor fees was about 
half what other conferences charge.

•	 No drama detected, most were happy to be there.
•	 Speakers were and are great beekeepers with years of 

experience. They shared their wisdom each time they 
spoke. Lots of useful information was shared by all.

•	 Lots of Master Beekeepers and enthusiastic sideliners 
in attendance.

•	 This event was a low cost educational opportunity.
Everyone said that they will be back next year. They 

were not disappointed. Hive Life Conference: under 
promise and over deliver. That’s the way they roll.

Please consider these Critical Thoughts the next 
time you attend a Bee Conference.

Respectfully, EAS Master Beekeeper - EARL HOFFMAN

Vendor area example
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Honey show

Vendor area example

Lecture Hall

Group Talk

Speaker Ian Steppler with audience.

Pins marking where the attendees are from

Attendees with speaker Bob Binnie.

Speakers Bob Binnie and Ian Steppler.



BEE CULTURE62 March 2023

CALL US: 800-632-3379      |    SHOP ONLINE: betterbee.com

USE THESE HANDY FRAMES TO EASILY MAKE YOUR OWN

Cut Comb Honey!
Betterbee®

CONTACT US!

CUT COMB FRAMES EXCLUSIVE TO BETTERBEE!

FOUNDATION SUSPENDED FROM THINNER TOP BAR

MORE SURFACE AREA FOR BEES TO MAKE COMB HONEY

STRAIGHT, CONSISTENTLY GOOD CUT COMB EVERY TIME

EASILY REUSABLE FOR MULTIPLE SEASONS

ONLY AT
Scan with  
your phone 
to learn  
more!

https://www.betterbee.com/
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Queens Packages

Queen Shipping Supplies

C.F. Koehnen & Sons, Inc.
3131 Highway 45
Glenn, CA  95943ph (530) 891-5216 fax (530) 934-2613

www.koehnen.com bees@koehnen.com

All sized orders
for pickup

Italians &
Carniolans

https://www.koehnen.com/
mailto:bees%40koehnen.com?subject=
https://oxavap.com/
https://www.cowenmfg.com/
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IF BEES DISAPPEAR
Ed Erwin then what?
No Bees – No Sex (for Some Plants)

It has been purported that Albert 
Einstein said: “If the bees disap-
peared off the surface of the globe, 
then man would have only four years 
of life left. No more bees, no more 
pollination, no more plants, no more 
animals, no more man.” 

Do I believe this to be the case 
– no. But if that should happen it 
would be disastrous for the world as 
we know it.

Plants Need Sex to Reproduce 
Sex has always been difficult for 

plants because they cannot move. 
Their reproduction takes place by 
pollination. Pollination accomplishes 
plant fertilization and the production 
of fruit, seeds and young plants. One 
method of pollination is the wind, 
which blows pollen from plant to 
plant. However, when pollination re-
lies on the wind, 99.99% of the pollen 
goes to waste. Most trees, such as 
pine, rely on the wind for pollination. 
If you live in an area with pine trees 
you know how much pollen these 
trees produce!

The other method of plant polli-
nation is accomplished by pollinators 
in search of food, such as nectar and 
pollen. During their visit to the flower, 
they may brush up against the male 
part of the flower (stamen) and then 
deposit pollen to the female part of 
the same or another flower (stigma).  
Once the pollen is received by the 
flower it can produce fruit or seed. 

The earth didn’t have flowering 
plants until approximately 145 mil-
lion years ago. Plants of the Jurassic 
period were primarily green forests of 
tree ferns and conifers, such as pines 
and cedars. Since pollen is very nu-
tritious, insects were attracted to the 
plants. During this time, the earth be-
gan to warm allowing plants to evolve 
and produce flowers. The flowers fur-
ther evolved to produce bright colors, 
scents and the secretion of sugar-rich 
nectar, to attract insects. The first 
flower looked similar to a magnolia 
tree flower and its first pollinators 
were probably beetles. Interestingly, 
this first flower has evolved into over 
350,000 species. Pollination by in-
sects is called entomophily.

Research has shown that bees 
evolved from carnivorous wasps ap-
proximately 130 million years ago and 
pollen feeding, known as pollinivory, 
allowed bees to rapidly diversify. Bees 
have become the masters of gathering 
nectar and pollen. The evolution of 
both flowers and bees, developed into 
a symbiotic relationship where two 
organisms cannot survive without the 
other. These small creatures provide 
huge benefits. 

Evolution of the Bee 
Today there are over 20,000 

known species of bees, most of which 
are ‘solitary’ bees (bees that live alone 
and not in a hive). The honey bee 
evolved in Afro-Eurasia approximate-

ly 25 million years ago. Today, bees 
are found on every continent except 
Antarctica. There are bees in every 
habitat on the planet where plants or 
flowers are pollinated. The honey bee 
accounts for 85% of all the pollination 
of flowering plants. 

Since 2016, bees have been dying 
off at record rates, known as Colony 
Collapse Disorder (CCD). This disor-
der affects honey bee colonies and 
is characterized by sudden colony 
death, with a lack of healthy adult 
bees inside the hive. Although sig-
nificant research has been focused 
on solving this issue, the cause is 
not known. Researchers suspect 
that multiple factors may be involved 
including: loss of habitat, decline in 
biodiversity, pesticides and other ag-
ricultural chemicals, climate change, 
pathogens, pests and parasites all 
contributing to the single catastro-
phe. Since 2016, the annual loss of 
honey bee hives is over 40%. 

Fortunately, beekeepers can cre-
ate colonies by purchasing additional 
queens from honey bee queen sup-
pliers and splitting one colony into 
two. In each hive there is one queen, 
tens of thousands of females (worker 
bees that can’t lay fertilized eggs and 
produce new bees) and up to 200 
males (or drones) in the Summer. The 
drones only mate with virgin queens 
from other hives. 

Pollinators and the Environment
As the world’s most important Evolution of the first flower group of pollinators, bees are a 
crucial part of agricultural pro-
duction and natural ecosystem 
functions. Although most consid-
er soil, water and sunlight neces-
sary to produce plants on earth, 
at least 30% of the world’s crops 
and 90% of all plants require 
cross-pollination to spread and 
thrive, which the bees provided.

In simple terms, pollina-
tion allows plants to produce 
more plants. Without pollinators, 
plants would slowly reproduce, if 
at all. Pollination provides genetic 
diversity resulting in stronger 

First bee
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plants. Pollinators are essential to 
the environment. Without them, 
we would lose many plants species, 
ecosystems and the animals that rely 
on those plants. Plants also provide 
nutrients to the soil and energy in dif-
ferent ways. When they are consumed 
by herbivores, they are converted into 
microorganisms or consumed by car-
nivores. When the carnivores die they 
are recycled as energy back into the 
soil supplying nutrients to the plants. 

When pollinators produce an in-
crease in plants, they in turn increase 
oxygen production and carbon diox-
ide consumption. This carbon dioxide 
is converted into carbohydrates, a key 
resource for honey bees. Without this 
consumption of carbon dioxide the 
climate would change and the planet 
would become inhospitable.

Without plants there is a greater 
risk of soil erosion leading to carbon 
being released from the soil. More 
plants equals less soil exposure and 
carbon retention. This is known as 
Carbon Sequestration, defined by 
the USDA as “the process by which 
atmospheric carbon dioxide is tak-
en up by trees, grasses and other 
plants through photosynthesis and 
stored as carbon in biomass (trunks, 
branches, foliage and roots) and 
soils.” With the plants dependent 
upon honey bees for pollination and 
plants disappearing, there is a clear 
connection to the increase of carbon 
in the atmosphere. According to 
Lewis Ziska, a plant physiologist at 
the U.S. Department of Agriculture’s 
(USDA) Research Service in Mary-
land, “the increase in CO2 will also 
reduce the protein content in leaves 
so insects will need to eat more leaves 
to get the same amount of protein.”

Bees need pollen to provide the 
protein they need. However, unlike 
insects that can consume addition-
al leaves, bees cannot control the 
quality of pollen and consume more. 
A poor quality of pollen will lead to a 
shorter lifespan of the bees and could 
lead to a collapse of the colony.

Effect of Honey Bee Loss 
on Food Supply

Let’s take an imaginary trip to 
a world without honey bees and see 
what would happen to our global 
food supply. 

Honey Will Disappear 
Humans have been harvesting 

honey for about 9,000 years. In 

the U.S. there are about 
120,000 beekeepers, also 
known as apiarists. Amer-
icans use an average of 
about 1.5 lbs. of honey per 
person annually. About 
35 percent of this is con-
sumed in homes, restau-
rants and institutions. 
The remaining 65 percent 
is used in the production 
of baked goods, cereals, 
beverages and processed 
foods. Although there are 
over one hundred thou-
sand beekeepers in the 
U.S., this honey produc-
tion only meets about half 
of the U.S. demand, lead-
ing to honey importation. 
Honey is also used for its 
medical, dietary and cos-
metic properties. World-
wide, honey production 
is over four billion gallons 
per year. It takes 12 honey 
bees working their entire 
lives to produce one tea-

it was demonstrated to cause DNA 
damage in children. In some cases, 
honey from China was contaminat-
ed with lead from improper storage 
containers.

Chinese honey brokers have been 
known to create a counterfeit product 
made of a mix of sugar water, malt 
sweeteners, corn or rice syrup, jag-
gery (a type of unrefined sugar), bar-
ley malt sweetener or other additives 
with a bit of actual honey.

Chinese labor costs are approx-
imately $15/person/day making 
it difficult for U.S. beekeepers to 
compete. The U.S. has imposed var-
ious tariffs to level the playing field. 
In order to get around the banning 
and tariffs, Chinese honey is gener-
ally labeled “made in Thailand”, the 
Philippines, Russia, India, and more 
recently Vietnam and traditional 
laundering points in Asian countries.

Many Fruits, Vegetables and Nuts will 
No Longer be Available. 

Back to looking at the global food 
supply. One hundred crops that sup-
ply 70% of the world’s food supply, 
are pollinated by bees. Without bees 
helping to produce these crops, su-
permarkets would have tremendous 
trouble filling the produce section. If 
you could find fruits and vegetables, 
they would be very expensive. Ev-
eryday items today would turn into 

spoon of honey, so annual honey pro-
duction would require approximately 
315 trillion bees. 

Honey is the only food source 
produced by an insect that humans 
eat. Worker honey bees gather floral 
nectar and transform it into honey 
by reducing the moisture through a 
dehydration process. When a foraging 
bee returns to the hive with nectar, it 
is passed through approximately 200 
bees who process the nectar in their 
honey corps (small nectar gathering 
stomach), and in the process they add 
enzymes to reduce the disaccharides 
(sucrose) and monosaccharides (fruc-
tose and glucose) turning the nectar 
into honey. This process known as 
hydrolysis, takes one water molecule 
to convert each sucrose molecule, 
demonstrating the bees need of a 
fresh water source.

China annually produces the 
largest amount of honey in the world 
– approximately 24%. Although they 
are the largest producer of honey, 
their honey has been banned from 
the European market by the Euro-
pean Union since 2002. Their honey 
has been tainted with poisonous 
agricultural contaminants such as 
pesticides, antibiotics, heavy metals 
and adulteration with industrial 
sugars. The antibiotic China used 
has been banned in food by the U.S. 
Food and Drug Administration when 

Value in agriculture
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luxury items. The next time you go to 
a grocery store and pass through the 
fruit and vegetable section, imagine 
every third item being gone. That’s 
the magnitude of this loss to our diet 
and nutrition. Globally, pollination by 
bees accounts for 235-577 billion dol-
lars in annual food production sales.

The most valuable cash crop fruit 
grown in the United States, as far as 
cash crops go, is the orange. Oranges 
are the most cultivated fruit tree in 
the world. Christopher Columbus 
brought the first orange seeds to the 
New World in 1493. Over 70 million 
tons, or 224 trillion oranges, are 
grown annually worldwide. The top 
orange producing countries by mil-
lions of tons are Brazil: 35.6, USA: 
15.7, China: 14.4 and India: 10.8. 

The second most valuable cash 
crop fruit grown in the United States 
is “The Forbidden Fruit,” the apple.  
The first apple cuttings and seeds 
were brought to the U.S. from Europe 
in 1607. Today, there are 2,500 va-
rieties of apples grown in the United 
States. In the U.S., there are approx-
imately 8,000 apple growers with 
orchards covering 430,200 acres. 
Apples require cross-pollination 
with other varieties. Without bees, 
the cross-pollination would need to 
be done by humans. China is the 
leading producer of apples with over 
1.2 billion bushels. The United States 
produces 240 million bushels a year. 

Broccoli, carrots, pumpkins and 
other squash-type vegetables would 
become extremely hard to produce 
without bee pollination. Like many of 
your favorite fruits, they would just 
become too rare and expensive to use 
everyday, so it would be likely that 
they would disappear completely.

No bees, no… almonds, which 
are one of the most nutritious and 
versatile nuts. Also almond milk, al-
mond oil, almond extracts, shampoos 
and almond bakery goods would no 
longer be available. Eighty percent 
of the world’s almonds are produced 
in California. Approximately 800,000 
acres are planted with almond trees 
in California. In late February and 
early March, the almond tree begins 
to produce blossoms that are ready 
for pollination. Each year approxi-
mately 20,000 beekeepers bring in 
honey bee colonies on semi-trucks 
loaded with 400 to 500 colonies each, 
to pollinate the blossoms. This polli-
nation requires more than a million 
colonies, or 50 billion honey bees.

Depending on the number of 
bees in the hive, beekeepers charge 
pollination fees ranging from $165 to 
$240 per colony. 

After the almond bloom is 
over, the beekeepers move colo-
nies up through the Pacific North-
west pollinating apples and other 
Spring-blooming crops. By May, the 
colonies are moved to North Dakota 
to produce honey and pollinate clo-
ver, canola and sunflowers. 

Other crops that are ninety per-
cent dependent upon honey bees are 
avocados, blueberries, blackberries, 
grapes, raspberries, melons, peaches, 
cherries and cranberries.

Several varieties of coffee, such 
as Robusta, are dependent on pol-
linators. Of the worldwide coffee 
production, Robusta accounts for 
around 40% of all coffee production.  
The presence of bees can improve 
the quality and size of coffee beans. 
Without bees, the viability of coffee 
would be difficult and expensive. 

Pollination by Humans, Robots 
and Drones  
Hand Pollination

Without honey bees, pollination 
would need to be done by humans. 
One way to pollinate would be by 
hand. First, understand that the flow-
ering stage to pollinate a plant lasts 
only about two to three weeks, so the 
pollination would need to be done 
quickly. Pollination by hand requires 
a person to use a brush to ‘paint’ the 
feminized pollen on the developing 
buds. In a study done on this process, 
it was determined that in the U.S., 
to hand pollinate two acres would 
cost about seven thousand dollars in 
labor alone. To pollinate the nations 
almonds fields it would take tens of 
thousands of people at cost of over 
2.8 billion dollars.

Hand pollination is performed in 
the Hanyuan county in China, known 
as the “world’s pear capital.” This 
hand pollination became necessary 
after farmers started using more 
pesticides, causing a complete loss 
of the bee population. 

Robot Pollination
Robotic Pollination is another 

area being researched. The Univer-
sity of West Virginia has created a 
moving pollination machine called 
“The BrambleBee”. It uses state-of-
the-art localization and mapping 
techniques and tools that enable 
visual perception, path planning, 
motion control and manipulation. 

The BrambleBee

Hand pollination

Almonds
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It can only pollinate bramble plants 
such as raspberries and blackberries 
in a greenhouse environment. Bram-
ble plants have thorns and produce 
edible fruit. 

The drawback is that it only 
works on self-pollinating plants. Once 
it reaches the plant it “jostles the 
plant” causing the pollen to shake 
free and hopefully fall on a blossom. 
The BrambleBee will not work on tree 
crops, like almonds or non-self-pol-
linating plants. Based on the limited 
use of robots, we need to figure out 
how to protect bees, not replace them. 

Drone Pollination
Work has also taken place with 

utilizing flying drones to pollinate 
plants. The latest versions cost 
around $100/unit. Still in its infancy, 
they must be manually steered. The 
use of drones will require self-steering 
and the need to communicate with 
each other to avoid collisions. Large 
swarms of drones will be necessary. 
Drone pollination is still 20 to 30 
years away. 

Walmart is hedging its bets. 
Walmart has filed six patents to 
develop and use pollination drones, 
aka, robot bees. The drones would 
be capable of pollinating flowers and 
crops the same way a bee would. 
Cameras and sensors on the drone 
would identify pollen in one flower 
before moving to the next flower. 
They want to ensure foods such as 
apples, pumpkins and almonds re-
main on shelves in the event of a bee 
extinction.  

Dairy Products Would 
Begin Disappearing

Dairy cows eat about one hun-
dred pounds of food per day and re-
quire a complex diet. They are a major 
consumer of bee pollinated plants. 
One of their main food sources is 
alfalfa, which requires bees for pol-
lination. Without dairy cattle, milk, 
butter, yogurt, ice cream and cheese 
will just disappear. Worldwide there 
are 74 million acres planted in alfalfa. 
North America produces forty-one 
percent of worldwide alfalfa on 29 
million acres. Although the majority 
of beef comes from beef cattle, sev-
enteen percent of all beef comes from 
dairy cows. Humans consume about 
75 pounds of beef every year. Sheep 
and goats also eat pollinated plants. 

Clover is another crop import-
ant to dairy cattle. Brought to North 

America as early as 1664 as a forage 
crop, it is extensively cultivated as 
fodder plants. Fodder crops are a 
main source of nutrients for livestock 
and provides increased production. 
Livestock fodder crops are also a 
food source for honey bees and the 
foliage and seeds are consumed by 
wildlife. Clover is an important cover 
crop because it cuts fertilizer costs 
and enhances soil health, which 
reduces the need for herbicides and 
pesticides. Clover also prevents soil 
erosion, conserves soil moisture and 
protects water quality. 

Cotton will Become an 
Expensive Luxury

Although cotton crops do not 
completely rely on bees for pollina-
tion, it has been shown that when 
bees are present during the flower-
ing period it increases the strength, 
length, quality and quantity of the 
cotton fiber lint. 

Cotton was introduced to Florida 
in 1556. Today, the USA is the big-
gest cotton exporter in the world with 
revenues of $25 billion a year and 
200,000 employees. Cotton provides 
approximately 95% of the world’s nat-
ural textile fiber demand. Seventy-five 
percent of the world’s clothing prod-
ucts contain at least some amount 
of cotton. Cotton is one of the least 
expensive textile fibers in the world. 
Without the bees, cotton crops would 
be less profitable and would proba-
bly lead to only man-made materials 
being available. 

Besides the clothing industry, 
the loss of cotton would affect the 
production of our paper money (75% 
cotton) and toilet paper. 

Several cooking oils will also no 
longer be available: canola, coconut, 
almond, sesame and cottonseed oil 
are all pollinated by bees. The word 
Canola is a contraction of “Canadian” 
and “ola (oil).” Brand name shorten-
ing Crisco will not be available. It’s 
name is a modification of the phrase 
“crystallized cottonseed oil”.

What Will We Eat in a 
Post-bee World?

Anemophily, is the process of pol-
lination transported by air currents 
from one individual plant to another. 
Some plants require pollination by an 
enormous numbers of pollen grains. 
About 12% of the world’s flowering 
plants are wind-pollinated.

Without bees, our diet would 
consist of grains, such as wheat, rice, 
corn, rye, barley and oats. Several 
nuts like walnuts, pecans and pis-
tachios would supplement your diet. 
Your vegetables would be potatoes, 
tomatoes, onions and carrots since 
they don’t rely heavily on bees for 
pollination.

Although beef would be expen-
sive, some meat products will be 
available, including pork, poultry 
and fish.

Svalbard seed vault

Svalbard Global Seed Vault
There is some hope that most of 

the non-pollinator plants will not go 
extinct because of the world’s largest 
secure seed storage. The facility is 
part of the international system for 
conserving plant genetic diversity 
guided by the United Nations for 
food security and sustainable agri-
culture. Located in the Norwegian 
island of Spitsbergen, in the remote 
Arctic Svalbard archipelago, it con-
tains 1,081,026 seed samples. Most 
of these seeds are anemophily, very 
few are dependent upon pollinators. 

The Cost of Food will Skyrocket
Bees are the lifeblood of the food 

chain. A single bee colony can pol-
linate 300 million flowers each day.  
Within three months, worldwide crop 
yields would plummet. This would 
cause the Destruction Domino Sce-
nario wherein bees pollinate plants, 
which then get consumed by animals 
and these animals are consumed by 
humans. Herbivores, would be affect-
ed first because they depend solely on 
plant species. 

The loss of the plants eaten by 
animals would cause the cost of 
feed to increase, resulting in higher 
food prices. In fact, this has already 
happened in Scotland. During the 
Winter of 2012, Scotland lost almost 
one third of their honey bee colonies, 
which, in turn caused food prices to 
soar.
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Over the last six years, the bee 
industry spent $2 billion to replace 
10 million hives. The almond industry 
makes around $500 million a year. 
Higher fees cost almond growers an 
extra $83 million a year. They pass 
those costs on as higher prices.

Malnutrition – 
Our Diet Would Suffer

By the end of the first year, 
without honey bees, we would have a 
very bland diet, less diverse and less 
nutritious. Malnutrition will be a big 
worldwide issue. We need different 
nutritional foods and vitamins to stay 
healthy and complete our full range of 
physical and mental activities. Health 
complications would arise due to 
malnutrition and medical costs would 
soar with them.  

Loss of Important Vitamins 
and Minerals

Bee-pollinated crops provide the 
majority of lipids, which are mole-
cules that contain hydrocarbons and 
make up the building blocks of the 
structure and function of living cells. 
These crops also provide a large por-
tion of the minerals calcium, fluoride, 
iron and vitamin A, C and E. Without 
vitamin E, our immune system will 
become weaker and the lack of vita-
min C could cause a scurvy epidemic. 
Foods that are pollinated by bees also 
contain nutrients that lower the risk 
of cancer and heart disease. Without 
them, we become sickly, tired and 
weak. The loss of pollinators would 
place a great number of people into a 
vitamin A deficiency that is important 
for many bodily functions, includ-
ing proper vision, a strong immune 
system, reproduction and good skin 
health. Pollination loss would also 
create a folate deficiency. Folate is a B 
vitamin that your body needs to work 
properly and is especially important 

ulation, leading to shortages and in 
some cases, complete unavailability.

Many vegetables will be substi-
tuted increasingly by staple crops like 
rice, corn and potatoes, eventually 
resulting in an imbalanced diet. 

There Might be a Worldwide 
Economic Crash

According to Bayer, a German 
multinational pharmaceutical and 
biotechnology company that spe-
cializes in agriculture seeds, “every 
season, pollination from honey bees, 
native bees and flies deliver billions 
of dollars (U.S.) in economic value. 
Between $235 and $577 billion (U.S.) 
worth of annual global food produc-
tion relies on their contribution.” 
With such an impact on the economy, 
it begs the question: if these critical 
insects were public companies, how 
might they stack up in the global 
marketplace?

Without bees the world is going 
to take an enormous economic hit. 
There are going to be entire industries 
like coffee, cotton and food produc-
tion that may no longer exist.  

To understand the overall impact 
you need to look at the ‘Crop Value 
Chain’ (see image below). This chain 
of crop activities include: land prepa-
ration, planting, cultivation, harvest, 
storage, marketing process, market 
and consumer. Each step involves 
countless people, which has an im-
pact on our economy.

Alfalfa is a $10 billion per year 
industry. Coffee is a $81 billion per 
year industry in the world. The value 
of crops pollinated by honey bees is 
valued at $54.75 billion dollars. In 
the U.S., there are 2.05 million farms, 
of which 97% are family owned. Many 
of these farms will no longer exist.

Worldwide Famine
Without bees, most plants can’t 

grow or reproduce. Large-scale de-

Crop value chain

sertification, which is the process 
by which natural or human causes 
reduce the biological productivity of 
drylands (arid and semiarid lands), 
could occur. Huge landslides could 
wipe out entire villages, and severe 
drought could starve the survivors. 
Freshwater would start to disappear, 
since trees are needed for water re-
tention, and there would be a lot less 
trees. Studies have shown the dev-
astating impact the continued loss 
of pollinators like honey bees could 
have on millions of people in the 
developing world. Seventy percent of 
the world’s poorest people live in rural 
areas and depend on agriculture for 
their livelihood.

Bees are among the hardest 
working creatures on the planet 
providing an important ecosystem 
service of ensuring pollination and 
the reproduction of many cultivat-
ed and wild plants, crucial for food 
production, human livelihoods and 
biodiversity.

A world without bees could 
struggle to sustain the global human 
population of 7.7 billion people.

Famine would be very likely in 
developing countries. Humankind 
will survive because food crops like 
wheat, rice, soy and corn grow with-
out insect help. It would however 
take time to switch over to these 
crops. Without bees it would be hard 
to maintain our current population, 
which is still growing.

Food availability will drop dras-
tically and costs will increase, which 
would result in less access to food for 
many people.

If all bees died, it may not be a 
total extinction event for humans, but 
it would be a disaster for our planet. 

It’s almost impossible to over-
state how important the role bees 
play in the global food supply and 
natural balance of the planet. It’s 

important not just for us that 
bees survive, but for every living 
thing on the planet.

Ed Erwin
Beeharmony.org
Beeharmonyorg@gmail.com
Executive Director of Bee Harmony
Certified Master Beekeeper – 
University of Montana
Director of the Mentee/Mentor 
Program of the Montgomery County 
Beekeepers Association

for healthy pregnancies.

Medication
Many medicines humans 

use, both conventional and 
alternative, are derived from 
flowering plants. The willow 
and aspen trees used to make 
aspirin are pollinated by bees. 
Opium poppies used to produce 
morphine are also pollinated 
by bees. The manufacturing of 
many important drugs and med-
ical treatments could be affected 
by a sudden loss of our bee pop-

https://beeharmony.org/
mailto:Beeharmonyorg%40gmail.com?subject=
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STRAC - -Al\:­
APIARI Es INC� 
"Honeybees are the backbone of agriculture" 

2522 Tierra Buena Road 

Yuba City, CA 

95993-9654 

www.strachanbees.com 

Phone: (530) 674-3881

Fax: (530) 674-5802  

orders@strachanbees.com 

https://www.cutlersupply.com/
mailto:sales%40cutlersupply.com?subject=
mailto:orders%40honeybeegenetics.com?subject=
https://www.honeybeegenetics.com/
https://www.ekobeekeeping.com/
https://completebee.com/
https://strachanbees.com/
mailto:orders%40strachanbees.com?subject=
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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. 

 

   

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Bee Culture Ad 2 3/16” x 9 ¾” (1/3 page) 

FOR ALL YOUR PROCESSING NEEDS

AMERICAN MADE IN OUR NEW FACTORY

978-772-BEES
www.MaxantIndustries.com

3100 EXTRACTOR

https://www.projectapism.org/
https://maxantindustries.com/
https://www.libertytabletop.com/


BEE CULTURE72 March 2023

Unlike what happens with oth-
er farm animals, honey bees have 
traditionally been exploited with the 
criterion that they are animals that 
do not need much attention and that 
their use from the productive point of 
view is achieved with little effort and 
technical assistance to hives (White-
head, 1948; Bartolini Crespi, 1992; 
Sepulveda Gil, 1980; Mace, 1974; 
Harrison et al., 1976).

This pattern of work that prevails 
in the way most beekeeping oper-
ations are carried out is reinforced 
because honey bees obtain their food 
from flowers and can reproduce and 
perpetuate themselves without any 
human intervention. Hive inspec-
tions in traditional beekeeping are 
notoriously seasonal. The beekeepers 
inspect the hives three to four times 
in each season of the year, always 
depending on the response of the 
colonies to the environmental con-
ditions and the handling performed 
in the last inspection, increasing the 
number of inspections in Spring and 
Summer due to the intensity manage-
ment required by the hives in those 
months (Cale et al., 1976).

However, the widespread phe-
nomenon of hive collapse and the 
problem of the presence of the Asian 
hornet (Vespa velutina), has forced 
beekeepers to increase the frequency 
of visits to apiaries to try to control 
and prevent these problems. On the 
other hand, in those countries where 
Africanized bees were established, 
beekeepers had to implement other 
techniques and ways of working 
with bees in order to carry out their 
beekeeping operations. These man-
agement characteristics that are com-
plementary to the traditional ones 
used in Europe and the United States 
of America (Michener, 1975; Wiese, 
1977; Taylor and Wlliamson, 1975; 
Winston, 1977; Taylor and Leving, 
1978; Rinderer, 1985) as a matter of 
fact, are not different regarding the 
way to evaluate and analyze the hives 
as from the inspections of routine.

The beekeeper’s work has tra-
ditionally been to provide their bees 
with adequate and safe hives to help 
the growth of the bee population so 
that they can accumulate sufficient 
reserves of honey, the main product 
of the hives, to be harvested. Thus, 
much of the work with the hives is 
devoted to placing or removing frames 
with honeycombs or stamped wax 
in the brood chamber and/or in the 

Traditional 
Beekeeping
Pablo Montesinos Arraiz
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supers, depending on the conditions 
of the hives and the season of the year 
(Root, 1976). There are beekeepers 
who also obtain the by-products of 
the hives: pollen, propolis, bee nuclei, 
and even poison; and very few breed 
queens for their own use or for sale.

During the flowering months, 
beekeepers usually only inspect the 
supers to specify the disposition in 
which the bees are distributing and 
storing the honey. They usually only 
go to the brood chamber if the supers 
have little or no honey, or if they see 
few bees on the combs or going in and 
out of the entrance of the hives. They 
do this to see if there is a queen, egg 
laying and brood. On the other hand, 
the rest of the months, in which there 
is no entry of nectar and pollen or 
this is not significant, the inspec-
tion of the supers is discretionary. 
The beekeepers inspect the brood 
chamber to observe egg laying and 
if possible to see a queen; assess the 
number of combs with open and/or 
sealed brood and also to remove the 
damaged combs and clean the bars 
of the frames.

When the nectar flow is abun-
dant it is very important that hives 
have enough supers. The first supers 
can have empty combs or frames with 
stamped wax which will be carried by 
the bees to combs that will fill up with 
nectar (Root, 1976; Cale et al., 1976).

Furgala (1976), points out four 
fundamental principles of beekeep-
ing management: each colony must 
have a young queen of proven genetic 
quality; it must have an adequate 
reserve of honey and pollen; must be 
disease free; and must be protected 
from extreme weather conditions and 
inhabiting a well-built hive. And so, 
depending on the beekeeping man-
agement carried out with the hives 
and the observations of the beekeep-
ers during the routine inspections 
and according to the season of the 
year, the beekeepers will implement 
the necessary techniques and/or 
management methods.

It should be noted, however, that 
in the traditional beekeeping man-
agement carried out by beekeepers, 
there is perceived lack of strategies in 
the way of collecting the information 
that comes from the hives during 
routine inspections. As a conse-
quence, beekeepers reached wrong 
conclusions about the conditions in 
which the hives are, applying inap-
propriate techniques and beekeeping 

management. When inspecting hives, 
beekeepers do not usually follow a 
protocol of action; they tend to do it 
messily and randomly. Beekeepers 
lack of proper ways to collect what 
they see in hives during inspections, 
also lack a frame of reference to help 
them to analyze and evaluate the 
information collected.

What do beekeepers look at first 
when they start to inspect a hive and 
how do they interpret it? What suc-
cession of actions are performed so 
that the information collected in the 
inspection of the hives is structured 
in a logical and orderly manner, so 
that it can be analyzed with the cer-
tainty that it has been well processed 
in obtaining it, and can lead to a right 
beekeeping management?

Just as it is necessary for bee-
keepers to follow a protocol and have 
a reference procedure when they in-
spect the hives, they must have a ho-
mogeneous criteria that allows them 
to assess everything that happens in 
the hive in the same way.

Ordinarily, during routine hive 
inspections, beekeepers check for 
the presence of the queen either by 
direct observation of her and/or her 
egg laying. They inspect the combs 
in the brood chamber, especially the 
central ones, to see how many are 
occupied by egg laying, open and/or 
sealed brood. To estimate the quality 
of the queen’s egg laying, they use 
terms such as “very good”, “good”, 
“regular” or “bad”. However, the same 
egg laying of a queen can receive a 
very different assessment depending 
on which beekeeper it is; thus the 
egg laying can be very good for one, 
regular for another or even excellent 
for a third beekeeper.

Now, what does “very good egg 
laying” mean? What is “a regular egg 
laying”? What is “a bad egg laying” 
or “an excellent egg laying”? On what 
criteria are beekeepers based to make 
such assertions? When beekeepers  
observe egg laying, do they quantify 
it? If so, how do they do it? Under 
what principles? Are beekeepers 
basing it on the number of eggs in a 
comb? How many combs with eggs 
correspond to a good or regular egg 
laying, for example? How do they 
determine all those measurements? 
What methodology do beekeepers 
use?

When it comes to describing 
queens, beekeepers often character-
ize them using terms such as pretty 

or ugly; good or bad; young or old; 
black, very black or yellow; large, 
medium or small. Likewise, these 
definitions of aspects or qualities, 
ages, colors and sizes of the queens, 
which can be found as a result of a 
routine inspection of hives, show a 
great variety in their conceptualiza-
tion, according to the criteria of each 
beekeeper.

Consequently, as beekeepers do 
not have defined sustainable and 
commonly used reference frame-
works in beekeeping to classify the 
egg laying, race, age and size of 
queens, is not possible to achieve 
rigorous reproductive and phenotypic 
valorations of the queens. This is the 
reason why the evaluations carried 
out by different beekeepers, when 
considering the same queens, do not 
usually coincide.

Other evaluations that beekeep-
ers make when they check their 
hives have to do with the population 
of adult bees, the number of combs 
with open and/or sealed brood and 
the store of honey and pollen. Aspects 
that lead them to determine how a 
hive is in general at a given moment.

Knowing the general conditions 
of the hives is of the utmost impor-
tance, since it shows how the colonies 
are responding to the prevailing envi-
ronmental conditions at a certain mo-
ment of the annual cycle; especially 
from flowering changes, if there is a 
shortage or enough nectar and pollen 
in the field. They are also an indicator 
of the management that has been ap-
plied to them, as a result of decisions 
based on previous inspections.

To assess hives for general con-
dition, beekeepers often classify 
hives using various terms such as 
“excellent”, “superior”, “very good”, 
“good”, “regular”, “poor” and “very 
poor”. This classification is carried 
out according to the number of bees 
that are observed on the combs at the 
time of the inspection, the number of 
combs with egg laying, sealed brood 
and open brood and the combs with 
pollen and honey in the brood cham-
ber and the supers.

Regarding the open and/or sealed 
brood, how does the beekeeper assess 
this biomass? Based on what criteria 
do they calculate it? What method do 
they use? Do they quantify the open 
and sealed brood, or do they estimate 
it subjectively? And how does the bee-
keeper determine if there is a balance 
between open and sealed brood, and 
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if it is in proportion to the egg laying? 
With what do they compare the hives 
or what reference values do they have 
to affirm that they improved or wors-
ened or that they remain the same 
as the last inspection performed on 
the hives? A beekeeper can estimate 
that a hive is in optimal conditions 
and for others, it may be in good or 
regular condition. From this, it fol-
lows that beekeepers have disparate 
estimations of the general condition 
of the same hive due to the obvious 
differences in the evaluation criteria.

How does the beekeeper know if 
the population of bees in a hive has 
increased or decreased? How do they 
quantify the number of bees to know 
if they have increased or decreased? 
How many combs do the bees occu-
py? On the combs, can beekeepers 
estimate increases or decreases in 
the population of adult bees at a 
given time? So, there are notorious 
differences in appreciation and eval-
uations of the parameters that are 
fundamental to evaluate the behavior 
of the colonies from the zootechnical 
point of view.

It should also be mentioned that 
beekeepers do not usually identify 
their hives with numbers. The pur-
pose of the identification is to know 
with certainty which hive it is at any 
time that the beekeepers are in the 
apiary, or even outside it, when they 
read the registers to know which hive 
it is in each circumstance. A hive can 
not be referred to as “the one with the 
brood chamber of this or that color, or 
the one with the stone in the center 
of the lid is the one that is orphaned 
or the ones with two small stones are 
the ones that are going to be harvest-
ed.” This way of identifying hives, in 
addition to contravening professional 
zootechnical management, makes 
routine work with bees difficult. Like-
wise, it brings with it confusion when 
wanting to implement beekeeping 
registers and is out of keeping with 
the rigor and seriousness that bee-
keeping operations must have.

From what has been stated in the 
previous paragraphs, it can be con-
cluded that the evaluations and ana-
lyzes of the hives carried out by bee-
keepers based on routine inspections 
of the hives respond to personal and 
subjective criteria that are so differ-
ent and at the same time so individ-
ual and specific for each beekeeper; 
that it is very difficult to find points 
of agreement that support these 

evaluation criteria. Consequently, it 
becomes evident that beekeepers do 
not have reference frameworks that 
allow them to compare their observa-
tions and estimate the veracity and 
degree of normality of the biological 
behavior of the colony.

All the traditional beekeeping 
management described in which 
beekeepers perform routine inspec-
tions of hives has, in summary, the 
following characteristics:
1.	Imprecision and vagueness in the 

definition of the terms, situations 
and development of honey bee 
hives for production purposes.

2.	The routine inspections of the hives 
and the analysis and evaluation 
of the information collected is not 
based on rigorous zootechnical 
criteria and biological principles 
that allow them to be contrasted 
with the normal functioning of 
the colonies, lacking organization, 
hierarchy, scientific reasoning 
and uniformity of criteria in the 
way of collecting and evaluating 
information.

3.	There is an absence of a common 
beekeeping language, written and 
oral, clear and simple, that facil-
itates technical communication 
among beekeepers, and is used 
in beekeeping registers. The bee-
keeping language must be under-
standable by anyone who works in 
beekeeping and facilitate a more 
precise and real vision of the gen-
eral and particular conditions of 
the hives.

4.	Beekeeping registers kept by the 
beekeepers differ in the information 
they contain and the nomenclature 
used; since each beekeeper ex-
presses it in their own way, without 
following codified and permanent 
drafting rules. Therefore, the in-
formation in these registers can 
only be read and interpreted by the 
beekeeper in question.
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Build a Queen Cage Build a Queen Cage 
– Roller– Roller

Ed Simon

When raising queens, it may become necessary to 
store virgin queens for later mating or sale. Once mated, 
queens need to be stored until they are used or sold and 
delivered. By isolating queens within individual cages, 
you can use them at your convenience and reduce the 
amount of equipment needed. Queen containment cag-
es and a “Queen Bank” provides a safe and convenient 
storage.

Objective
Provide an inexpensive way of isolating multiple 

queens so they will not kill each other.

Parts
1.	1/8” hardware cloth
2.	Soldering equipment or Epoxy
3.	Wood dowels – multiple diameters 

Note: There is a grain to woven hardware cloth. 
The wires that run the length of the cloth is called the 
“WARP”. The cross wires are called “WEFT”. “WARP” 
wires are usually straight whereas the “WEFT” wires are 
seldom straight. These standard weaving terms will be 
used during the following explanation. 

Construction
First, we will build two jigs and then build a tubular 

hair roller style cage that is used to store the queens and 
then build a wood stopper or cap for the cage.

Preparation
Let’s assume that you will eventually create mul-

tiple roller cages. Using jigs creates consistency. They 
also help keep parts in alignment during assembly. The 
following construction steps are for a one-inch inside di-
ameter hair roller care with a working length of 2¼”. For 

different diameter or length cages, use different diame-
ter dowels and adjust the dimensions accordingly. Once 
these jigs are created, save them for reuse. They will 
provide consistency across different assembly sessions.

Step 1 – Cut a cage template (jig)
Cut a four-inch by four-inch square piece of scrap 

wood that you can use to lay out the basic cage.

Step 2 – Make a 
cage jig

Cut an appro-
priate size dowel to 
a length of around 
five inches. Then bevel the ends slightly so you can slide 
it in and out of the cage without it getting caught. Add 
markings for the diameter and length so you can use it 
again with consistent results. 

Step 3 – Cut the basic cage
Using the template jig created in step 1, mark cut-

ting lines on a piece of hardware cloth. Very seldom is 
the hardware cloth wires straight or square. Align the 
cage template the best you can with one of the wires. 
Then, use a felt tip marker to draw the cut lines. 

Note: Aligning the pattern with a warp wire is usu-
ally the best option.

Step 4 – Cut the basic cage body
Cut along the lines. Keep the cut edge as close to 

the wires as possible. This eliminates some of the nasty 
words later when you are forming the cage body.

Note: For safety, the following “Hemming steps” are 
designed to eliminate most of the raw end of the wire.
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Step 5 – Re-
move the cor-
ner section 
from the cage 
body

Cut a ¼” 
x ½” section 
from a corner 
of the cage 
body.

The cor-
ner cutout is 
so the wires 
will not over-

lap when the cage is hemmed. The measurement for this 
removal is easy. It is two holes by four holes.

Note: See the diagram for the basic cage layout.

Step 6 – Hem the cage body (Hem “A”)
Using a warp (straight) wire for alignment, bend the 

hem at the ¼” (two hole) mark. This is an easy alignment 
since each hole in the wire is ⅛” and the warp is usually 
the straightest.

Step 8 – Form a tube with the cloth
Using your fingers, roll the wire into a tube. Start 

with the unhemmed edge and work your way around the 
wire. Be sure to position the wire so the warp is parallel 
to your fingers. When finished, the rough edge should be 
on the inside of the tube with the hemmed edge on the 
outside. The smooth side of the hem should also be on 
the outside of the tube.

Step 7 – Hem the cage body (Hem “B”)
Bend the adjacent edge over to form the second 

hemmed edge. Unless you are extremely lucky, this will 
not line up with a weft wire. Make the hem as straight as 
possible with a 90° corner.

Checkpoint: You should now have a square with 
two of the adjacent edges having a ¼” hem.

Step 9 – Form the cage 
bottom

Slide your jig into the 
tube. Hold the tube tight 
to the jig by either wrap-
ping wire around it or 
clamping it with vice grips. 
The overlap at the side 
seam should be about ½”. 
Position the end of the jig 
to within one-inch (one di-
ameter) of the bottom edge 
of the cage. Then, cut the bottom end wire every three 
squares down to the dowel. Trim the sharp ends from 
the cuts. Then, bend the cloth to form the bottom.

Step 10 – Seal the bottom
Place the dowel in a vice and use solder or epoxy to 

form the bottom of the cage. Be careful to keep the hard-
ware cloth wrapped tightly around the dowel.

Note: If the bottom of the cage will not stay in place, 
use a small screwdriver to hold the tabs down until the 
solder cools or the epoxy sets.

Step 11 – Seal the side seam
Slowly withdraw the dowel while soldering or epoxy-

ing the seam. The seam does not have to be solid. Tack-
ing at intervals will work. The last tack needs to be at the 
top end of the cage.

Step 12 – Clean it up
Remove any excess solder or epoxy and use a ham-

mer to smooth the cage around the dowel.

Step 13 – Create a lid (stopper)
If you can find a cork that fits the opening in the 

cage, use it!
If the cork is too large, you can taper it with a sander 

to fit.
If no corks are available, a stopper can be made 

from a dowel. Select a dowel that is larger than the one 
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you used for the jig 
and taper the end 
to fit in the cage. 
Cut the dowel to 
length after you 
are satisfied with 
the taper.

Conclusion
Making queen 

cages is not hard, 
although it does 
take some practice 

and probably results in some sore fingers. Once you un-
derstand the process, it is easy to work in batch mode 
and make ten or more at a time.

Usage
Cheap and easy to make, these cages are extremely 

handy when you need to isolate a queen and work great 
for banking your queens.

Thoughts
If you use the Hopkins System for queen rearing 

where a frame is laid horizontally over a colony, try 

making a second ver-
sion of this cage. Don’t 
hem the top edge, cut the 
hemming wires the same 
way you did to form the 
bottom of the cage. Then, 
bend the cute sides out-
ward. The extra surface 
provided by these “brac-
es” allow for greater ad-
hesion to the wax.

The cage can then 
be places over a capped 
queen cell to trap the 
queen as she emerges.

See: “Build a Hori-
zontal Frame Support” in 
the June 2011 issue of Bee Culture or in Ed’s book Bee 
Equipment Essentials.
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with detailed drawings, construction hints and how-to-use in-
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Small-Scale Pollination Pricing
David MacFawn

Note: all data, numbers, tables 
and equations used in this article 
was collected in late-2019/ear-
ly-2020.

Crop pollination can be a viable 
line of business in addition to hon-
ey production for the small to medi-
um size (less than 75 colonies) bee-
keeper. Pollination rates vary across 
the United States and by crop.1 The 
beekeeper has to decide what their 
time and effort is worth and if they 
have the means to move the hives. 
The small-scale beekeeper can often 
do an excellent job pollinating veg-
etable crops since vegetable crops 
are usually fields less than 10 to 20 
acres.

A price, volume, distance re-
lationship exists in the pollina-
tion business. The more hives you 
transport, the further distance the 
beekeeper can move them for a giv-
en price. Eight to ten colonies can 
be hauled in a pickup truck single 
stacked. The number depends on 
if you have a short bed or long bed 
pickup. A utility trailer can also be 
used to keep from making multi-
ple trips. The trailer can be left in 
the field locked to reduce lifting the 
hives.

The average pollination rate is 
typically one to two colonies per acre 
for most crops.2 The grower will typ-
ically tell the beekeeper how many 
colonies they want. An agreement 
needs to be made as to when the 
beekeeper will move their hives into 
the field, and where the hives will be 
placed.

Sometimes the beekeeper may 
realize a super of honey if a nectar 
flow is transpiring during pollina-
tion. This super may be from the 
target crop or it may be from other 
sources. Hence, the beekeeper needs 
to take this into account when pric-
ing as it still costs money to move 
colonies into a field for pollination. 

Figure 1: Honey bee on cucumber blossom / curbit pollination (David MacFawn)
Since bees forage close to the hive 
upon moving, they will pollinate the 
crop and may also gather nectar 
from surrounding areas. Regardless 
of the honey quality, a super of hon-
ey may be used for sustaining the 
colonies if not extracted.

The beekeeper may want to 
consider eight frame equipment for 
pollination. Eight frame equipment 
is lighter than ten frame equipment 
and it is easier to get your hands 
around to lift. It also stacks better 
in a pickup truck or utility trailer; 
smaller footprint.

Some factors impacting pollina-
tion profitability include:

Mileage Cost
The distance traveled is a cost 

of business and impacts profitabili-
ty. The smaller the number of hives 
transported at one time, at a given 
vehicle mileage rate and labor rate 
results in reduced profit margins.

Labor Rate
Labor costs impact profitabili-

ty. Labor is required to care for the 
bees, transport of the hives and to 
load and unload the hives.

Number of Crops Pollinated and 
Nectar Flows

The number of times differ-
ent crops are pollinated in a given 

year impacts how many times your 
equipment costs and colony main-
tenance / care are distributed. Of-
ten in the southeast, you can make 
a honey crop prior to pollination. 
Three or more nectar flows and/or 
crops pollinated is recommended.

Equipment Cost
Cost of equipment impacts prof-

itability greatly. Cost of new equip-
ment, whether expensed at one 
time or depreciated over a number 
of years, increases one’s expenses. 
The beekeeper may want to consider 
good, used equipment to reduce ini-
tial equipment investment.

In the southeast, after initial 
assembly and painting (primer and 
at least two coats of high-quality 
paint), woodenware’s average lifes-
pan is eight to 10 years prior to re-
furbishment. It pays to maintain 
your existing equipment as much 
as possible. As long as the equip-
ment is structurally sound, it is us-
able. Good quality duct tape can be 
used to seal holes during transport. 
One way you can reduce expense is 
make your equipment last as long as 
possible, i.e. longer than an average 
five-year depreciation period. New 
equipment costs money, even if it is 
initially totally expensed or depreci-
ated. New equipment expenses can 
make the difference between making 
a profit or loss. 

1Cost of Pollination, Released December 21, 2017, 
by the National Agricultural Statistics Service 
(NASS), Agricultural Statistics Board, United States 
Department of Agriculture (USDA). ISSN: 2475-
4315 http://usda.mannlib.cornell.edu/usda/cur-
rent/CostPoll/CostPoll-12-21-2017.pdf
2Insect Pollination of Cultivated Crop Plants, United 
State Department of Agriculture Handbook 496, 
S. E. McGregor, Stock No. 001-000-03549-5, July, 
1976.
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Depreciation Period
The depreciation period dura-

tion impacts the amount of equip-
ment that is written-off every year. 
The shorter the depreciation period, 
the larger dollar impact during the 
years the equipment is being writ-
ten-off.

Cost of Bees
How much colony replacement 

bees cost every year also impacts 
profitability. Three-pound packages 
with a queen costs anywhere from 
$80-$100 package producer di-
rect, and the cost of a nucleus col-
ony (NUC) was approximately $150-
$165 in 2018. Splitting colonies and 
installing a mated queen or queen 
cells is a less costly method to in-
crease your colony numbers.

Life of Bees / Mortality of Bees
How long your colonies survive 

impacts your colony replacement 
costs. You want your colony to live 
as long as possible to reduce your 
colony replacement costs every year. 
Colony mortality is reported being 
around 40% (Bee Informed Partner-
ship 2017-2018 Winter).

Time Required to Work Bees
How much time per colony to 

work bees every year is a large im-
pact on costs. You want to take the 
necessary time to maintain your col-
onies but at a minimal cost.

Cost of Sugar/Feed
Often during pollination, you 

may need to feed the colonies if they 
lose weight, such as on low produc-
ing crops like cucumbers. Beekeep-
ers have the options of feeding white 
sugar or high fructose corn syrup 
(HFCS).

Travel Speed Resulting in 
Travel Labor

Travel speeds impacts your la-
bor cost. While the beekeeper wants 
to minimize their labor, you want to 
do so safely.

Treatment Cost
Costs are associated to medi-

cate your bees for Varroa in addition 
to other issues. This is a necessary 
expense to keep your bees healthy 
and is cheaper than letting your col-
onies decline. Along with the cost 
of medication comes the cost asso-
ciated with travel to administer the 
medication. 

Table 1 lists several possible per 
colony prices, total number of colo-
nies and round trip distances as an 
example. The table is divided into 
depreciating equipment over five 
years on the left, and equipment ful-
ly depreciated on the right. Table 1 
is for three nectar flows and/or pol-
linations. The beekeeper can spread 
their costs over more nectar flows 
and/or pollinations reducing their 
cost per nectar flow and/or polli-

The below variable are global variables 
and can be changed at one place with the 
change rippling through the spreadsheet.

Mileage Rate $0.545
Labor Rate $14.00

Number of Crops or 
Nectar Flows 3

Cost of Hive + One 
Super + Hive Stand

$150, or $0 if fully 
depreciated

Depreciation Period 
(Years) 5

Cost of Livestock $80
Life of Colony (years) 2

Colony Mortality 40%
Hours per Colony per 

Year to Work Bees 3

0.25 hours to work colony x 12 times per year
Travel Speed (mph) 45
Cost of Sugar per 

Pound $0.40

Varroa Treatment 
Cost per Colony $3.80

$38 for 10 pack of Apiguard, Thymol

Table 2: Assumptions

Entered Variables
Per Colony Price	 Total Number Colonies : Volume		 Total Round Trip Distance in Miles

Analysis of Cash
Cash inflows

Revenues
Pollination rental = per colony price x total number colonies

Total Revenue
Cash Outflows

Variable Costs
Treat colonies for Varroa four times a year. Cost per bloom = (varroa treatment cost per colony x four treatments per year x total number colonies)/

number of crops or nectar flows
Feed costs = cost of sugar per pound x total number colonies + pollen substitutes
Labor transport bees (three trips) = (round trip distance in miles/travel speed mph) x labor rate x three trips
Total labor work bees per year per bloom cycle = (hours per year to work colonies x total number colonies x labor rate)/number of nectar crops or 

pollination
Total cost of bees per bloom = (cost of bees/(1-mortality rate)/life of colony in years/number of nectar crops or pollination) x total number of colonies
$ mileage total round trip = mileage rate x total round trip distance in miles

Total variable Cash Outflow
Fixed Cost

Total depreciated cost of hives per bloom = (cost of hive/depreciation period/number of crops or nectar flows) x total number of colonies
Total Fixed Cash Outflow

Total Cash Outflow
Remaining cash = profit = total revenue - total cost
Profit margin %

nations. Note, Table 1 accounts for 
most major costs, but it really only 
has ball-park numbers since every 
person’s circumstance is different. 
There is a niche market for the small 
pollinator with smaller size fields. 
Also note the distance traveled im-
pacts profitability as does the per 
colony price and total number of 
colonies transported. 

Table 3: Equation Analysis
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Hive Cost Depreciate over Five Years Hive Cost Fully Depreciated

Per  
Colony 
Price

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip  
Distance 
in Miles

Profit 
Margin

Total 
Revenue 
: Cash 
Inflow

Total  
Expenses 

: Cash 
Outflow

Profit
Per  

Colony 
Price

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip 
Distance 
in Miles

Profit 
Margin

Total 
Revenue 

: Cash 
Inflow

Total 
Expenses 

: Cash 
Outflow

Profit

$56.20 20 50 1.45% $1,124.00 $1,107.69 $16.31 $56.20 20 50 19.24% $1,124.00 $907.69 $216.31
$60.00 20 50 7.69% $1,200.00 $1,107.69 $92.31 $60.00 20 50 24.36% $1,200.00 $907.69 $292.31
$56.20 12 50 -2.93% $674.00 $694.18 $(19.78) $56.20 12 50 14.86% $674.40 $574.18 $100.22
$60.00 12 50 3.59% $720.00 $694.18 $25.82 $60.00 12 50 20.25% $720.00 $574.18 $145.82
$56.20 8 50 -8.41% $449.60 $487.43 $(37.83) $56.20 8 50 9.38% $449.60 $407.43 $42.17
$60.00 8 50 -1.55% $480.00 $487.43 $(7.43) $60.00 8 50 15.12% $480.00 $407.43 $72.57

Required 
Profit 

Margin

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip 
Distance 
in Miles

Total 
Expenses 

: Cash 
Outflow

Profit

Total 
Revenue 
: Cash 
Inflow

Per 
Colony 
Price

Required 
Profit 

Margin

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip 
Distance 
in Miles

Total 
Expenses 

: Cash 
Outflow

Profit

Total 
Revenue 

: Cash 
Inflow

Per 
Colony 
Price

25% 8 50 $487.00 $121.75 $608.75 $76.09 25% 8 50 $409.43 $102.36 $511.79 $63.97
25% 12 50 $694.18 $173.55 $867.73 $72.31 25% 12 50 $574.18 $143.55 $717.73 $59.81
25% 20 50 $1,107.69 $276.92 $1,384.61 $69.23 25% 20 50 $907.69 $226.92 $1,134.61 $56.73
25% 25 50 $1,366.14 $341.54 $1,707.68 $68.31 25% 25 50 $1,116.14 $279.04 $1,395.18 $55.81
20% 8 50 $487.00 $97.40 $584.40 $73.05 20% 8 50 $409.43 $81.89 $491.32 $61.41
20% 12 50 $694.18 $138.84 $833.02 $69.42 20% 12 50 $574.18 $114.84 $689.02 $57.42
20% 20 50 $1,107.69 $221.54 $1,329.23 $66.46 20% 20 50 $907.69 $181.54 $1,089.23 $54.46
20% 25 50 $1,366.14 $273.23 $1,639.37 $65.57 20% 25 50 $1,116.14 $223.23 $1,339.37 $53.57

Required 
Profit 

Margin

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip 
Distance 
in Miles

Total 
Expenses 

: Cash 
Outflow

Profit

Total 
Revenue 
: Cash 
Inflow

Per 
Colony 
Price

Required 
Profit 

Margin

Total 
Number 
Colonies 
: Volume

Total 
Round 

Trip 
Distance 
in Miles

Total 
Expenses 

: Cash 
Outflow

Profit

Total 
Revenue 

: Cash 
Inflow

Per 
Colony 
Price

15% 8 50 $487.00 $73.05 $560.05 $70.01 15% 8 50 $409.43 $61.41 $470.84 $58.86
15% 12 50 $694.18 $104.13 $798.31 $66.53 15% 12 50 $574.18 $86.13 $660.31 $55.03
15% 20 50 $1,107.69 $166.15 $1,273.84 $63.69 15% 20 50 $907.69 $136.15 $1,043.84 $52.19
15% 25 50 $1,366.14 $204.92 $1,571.06 $62.84 15% 25 50 $1,116.14 $167.42 $1,283.56 $51.34
10% 8 50 $487.00 $48.70 $535.70 $66.96 10% 8 50 $409.43 $40.94 $450.37 $56.30
10% 12 50 $694.18 $69.42 $763.60 $63.63 10% 12 50 $574.18 $57.42 $631.60 $52.63
10% 20 50 $1,107.69 $110.77 $1,218.46 $60.92 10% 20 50 $907.69 $90.77 $998.46 $49.92
10% 25 50 $1,366.14 $136.61 $1,502.75 $60.11 10% 25 50 $1,116.14 $111.61 $1,227.75 $49.11
5% 8 50 $487.00 $24.35 $511.35 $63.92 5% 8 50 $409.43 $20.47 $429.90 $53.74
5% 12 50 $694.18 $34.71 $728.89 $60.74 5% 12 50 $574.18 $28.71 $602.89 $50.24
5% 20 50 $1,107.69 $55.38 $1,163.07 $58.15 5% 20 50 $907.69 $45.38 $953.07 $47.65
5% 25 50 $1,366.14 $68.31 $1,434.45 $57.38 5% 25 50 $1,116.14 $55.81 $1,171.95 $46.88

Table 1: Data Comparisons
Table 2 lists the assumption 

this analysis is based on. This is a 
small-scale pollination pricing anal-
ysis. Assumptions include: 

•	 Beekeeper has vehicle and home-
owner’s insurance. Verification of 
coverages needs to be determined.

•	 Beekeeper already has bee suits 
and other miscellaneous equip-
ment.

•	 Assumes no hired help. The bee-
keeper is doing the pollination 
themselves.

Table 3 contains the equations 
this analysis is based on to generate 
Table 1.

Small-scale pollination (less 
than 75 total colonies) can be a via-
ble added business in the southeast 
in addition to honey production. It 
is a niche market that large-scale 
pollinators have difficulty servicing 
profitability. While all the variables 
are important, equipment costs can 
determine if the beekeeper makes a 
profit or not. Utilizing used equip-
ment should be considered to re-
duce equipment costs. Also, three or 

more nectar flows and/or pollination 
events are necessary to make mon-
ey to spread your costs over. The 
beekeeper has to determine what 
their time is worth and how much 
they can charge per colony rental. 
The small-scale beekeeper can often 
pollinate vegetable crops well since 
vegetable crops are usually smaller 
size fields. In the southeast, a bee-
keeper can often make a honey crop 
in the Spring and do two or more 
pollinations in late Spring, Summer 
and Autumn. It takes time to devel-
op pollination contacts and a polli-
nation business.

Everyone’s financial situation 
is different. If you are interested in 
receiving the spreadsheets used to 
create the data in this article with 
up-to-date financial details like fed-
eral mileage rate, etc., contact David 
MacFawn at dmacfawn@aol.com.

Tree Fruit
Apple	�������������51.6
Peach	������������39.9
Melons
Cantaloupe.......64.1
Watermelon.......60.3
Berries
Blueberry............. 55.9
Vegetables
Cucumber............ 51.4
Pumpkin............... 66.6
Squash................ 47.3
All other 1........... 56.8
Total.................... 56.2

Melons
Cantaloupe.......54.6
Watermelon.......55.7
Berries
Blueberry............. 57.8
Vegetables
Cucumber............ 16.3
Pumpkin............... 52.1
Squash................ 28.6
All other 1........... 41.2
Total.................... 45.5

Region 2: AL, DE, GA, 
KY, MD, NC, SC, TN, 
VA, WV. 2017

Region 3: AR, FL, LA, 
MO, MS, NM, OK, TX. 
2017

mailto:dmacfawn%40aol.com?subject=
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The video documentary My Gar-
den of a Thousand Bees is, quite 
simply, a spectacular film, replete 
with jaw-dropping visuals depicting 
a microcosm of wild bee natural his-
tory found in an urban backyard in 
Bristol, England.

My Garden was filmed by Martin 
Dohrn, an experienced filmmaker 
with 30 years of nature documenta-
ries under his belt. He found himself 
isolating at home when the British 
government implemented their March 
2020 COVID-19 lockdown. Most 
of us in similar situations took up 
sourdough bread baking, musical 
instruments, paint-by-number can-
vases and elaborate jigsaw puzzles, 
in between binge-watching streaming 
television channels. Dohrn took a 
different path; he went outside to the 
unkempt, messy mix of meadow and 

Documentary 
Review

Mark Winston

hedges in the tiny yard outside his 
townhouse and began filming.

The result is astonishing, but 
don’t just take my word for it. My Gar-
den has been highly rewarded with 
awards, winning four at the Wild-
screen Panda Awards including the 
Golden Panda for best natural world 
storytelling. It’s also won two awards 
at the Jackson Wild for best onscreen 
personality (likely for Dohrn, who is 
quite engaging, but possibly for the 
bees themselves) and for cinematog-
raphy, and been nominated for four 
Grierson Awards and an Emmy.

Filming bees is not a trivial 
task; they are small and fast, mov-
ing in and out of focus quickly and 
unpredictably. Dohrn had to devise 
game-changing techniques in low-
light and macro filming, using a 
device he called the Frankencam 
that uses miniature lenses with 
micro-motion control to film small 
things in the wild. It took tremendous 
patience to sit absolutely still behind 
the camera to catch the fleeting but 
epic moments of bee life he eventu-

preciate with the naked eye. His mi-
nuscule cameras come equipped with 
tiny microphones providing excellent 
sound pickup, so bee movements are 
accompanied by audio that enhances 
our experience as we immerse our-
selves in closeups of bee behaviors.

The visuals alone would be 
well worth viewing, but Dohrn is a 
consummate storyteller, using the 
amazing visuals to uncover some fas-
cinating natural history stories about 
the wild bees we come to know in the 
film. Of the more than sixty species 
he finds over a Summer, we get to 
know yellow-faced (genus Hylaeus), 
sweat (Halictus), bumble (Bombus), 
honey (Apis), scissor (Chelostoma), 
hairy footed flower (Anthophora), no-
mad (Nomada), mason (Osmia), wool 
carder (Anthidium) and leaf cutter 
(Megachile) bees intimately.

Early on, we become acquaint-
ed with the hairy footed flower bee, 
both females and males. The females’ 
location was more predictable than 
most bees, because they create what 
Dohrn calls “perfumed bee highways” 
as they scent mark their route to find 
their way to productive flower patches 
and back home to their nests.

It’s the male hairy footed flower 
bees that are most remarkable, how-
ever. The males live in a world more 
chemical than visual, with hairy legs 
that are remarkably perceptive. We 
see males landing on wasps, flies and 
other bees, using their legs to taste 
and identify potential mates, quickly 
leaving if they’ve landed on something 
not a female hairy footed. When they 
do land on a female, Dohrn slows 
down the encounter so we can see 
the males sensually stroking the fe-
male’s antennae with his front legs. 
We watch as she visibly calms, pre-
sumably recognizing the interloper on 
her back by scent as a potential mate 
rather than a predator.

Like Dohrn, we soon became 
enamored of our male hairy-footed 
friend, but alas, he is to meet a tragic 
fate. A green-fanged spider awaits 
near a potential nesting hole for a fe-
male hairy-footed bee. When the male 
flies over to explore the hole, seeking 
a potential mate, the spider strikes 
at lightning speed, and the male 
hairy-footed flower bee becomes food.

The red-tailed mason bee is an-
other remarkable subject of Dohrn’s 
camera. She nests in empty snail 
shells, a behavior that’s well-known 
but I doubt has ever been filmed 

ally recorded. “Absolutely 
still” is no exaggeration; 
Dohrn recounts how even 
blinking could make the 
camera shake and imag-
es lose focus.

The results are stun-
ning. I’ve been involved in 
making a number of films 
about bees, worked with 
some excellent videogra-
phers, and have probably 
viewed every documen-
tary and movie made in 
the last 40 years with 
wild and managed bees 
as their stars, but My 
Garden reaches a whole 
new level of visual and 
storytelling brilliance. 

Individual bees move 
quickly in and out of 
Dohrn’s visual field with-
out blurring, yet some-
how backgrounds and 
landscapes are sharp 
and distinct. The cam-
era’s focus is precise, 
clear enough to see indi-
vidual hairs on the bees’ 
bodies, and even single 
pollen grains dislodged 
as bees forage on flowers. 
Motion is often slowed, 
revealing behaviors too 
rapid to adequately ap-

https://www.mygardenofathousandbees.com/
https://www.mygardenofathousandbees.com/
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with the exquisite detail revealed by 
Dohrn’s Frankencam. The bee first 
turns and turns the shell, digging it 
into the ground and positioning it so 
the entrance is obscured. She adds 
leaf pulp and mud, and then spends 
hours choosing hundreds of blades 
of dried grass to bring back to the 
shell, weaving them together to build 
a strong protective tent that disguises 
the nest from parasites.

Dohrn’s most intimate portrait is 
of a leaf cutter bee, Nicky, whom he 
could identify individually because 
she had a small nick at the end of one 
wing. We see Nicky cutting leaves she 
uses to line three tunnels in which 
she lays eggs, and out gathering pol-
len that she packs onto her abdomen 
for transport back to the nest. There’s 
drama as well; a crab spider grabs 
Nicky, but she manages to sting it 
and escape, which I imagine elicited 
a collective sigh of relief from the au-
dience when My Garden was viewed 
in theaters. Like Dohrn, we’ve become 
fond of Nicky.

Changing our perceptions of fel-
low humans from general stereotypes 
to an individual with unique behav-
iors and history, someone we know 
as a unique person rather than “the 
other,” is a classic way to build em-
pathy. Dohrn uses individualization 
to good advantage as he personalizes 
bees, building a case for preserving 
bees without ever having to lecture us 
about it. He surprises himself by his 
affection for Nicky, and for another 
bee, One-tenna, who has half of one 
antenna missing. Dohrn muses that 
“bees are not all identical;” by the end 
of the season his becoming involved 
with individual bees “changed my 
view of insects altogether, changed 
my view of the world altogether.”

Whether it’s caring for individ-
uals, or the remarkable behaviors 
revealed by Dohrn’s breathtaking 
videography, he’s undergone a shift 
by the end of the film. He’s amazed 
“that so much diversity can exist in 
such a small space, as spectacular 
as anything I’ve ever seen before, 
transporting me to another universe, 
another dimension of existence.” We 
in the audience have accompanied 
Dohrn on his journey of discovery, 
with greater understanding and 
wonder for what goes on in a simple 
patch of flowers.

But will it be enough? Will the 
legacy of the film be action to save 
the bees, or will its impact be limit-

ed to a historical record of what we 
lost by not responding effectively to 
human-caused environmental trag-
edies?

The statistics are stark for the de-
mise of both managed and wild bees, 
indeed for all insects. For honey bees, 
an average of 43% of all U.S. colonies 
have died each year for the last five 
years. A 2017 report from the Center 
for Biological Diversity noted that half 
of the wild bees in North America 
and Hawaii are in decline, with one 
in four wild bee species at risk of 
extinction. Globally, 40% of wild bee 
species are rated as threatened, and a 
2021 report in the journal One Earth 
indicated that 25% of known wild 
bee species globally have not been 
seen since the 1990s, either having 
become rare or gone extinct. And the 
declines are not just for bees; a well-
known 2017 German study published 
in PLOS ONE found that the biomass 
of all flying insects has declined 75% 
since 1992.

The causes of bee, and insect, 
decline are well-known, although the 
importance of each factor may differ 
between regions across the globe. 
Habitat destruction, largely due to ag-
riculture and forestry, pesticide use, 
diseases (particularly viruses) and cli-
mate change are the four most-cited 
culprits, and there’s general agree-
ment among scientists that these are 
the leading factors decreasing insect 
populations. Most also agree on the 
economic impacts, particularly for 
diminished bee populations whose 
diversity and abundance are so 
important for pollination, with crop 
losses estimated in the tens of billions 
of dollars annually.

Can we stabilize bee populations, 
or even better reverse the decline so 
that bees will prosper once again? 
The required actions are obvious but 
daunting, including a global overhaul 
of how we produce food and manage 
forests, transitioning to sustainable 
and/or organic systems without 
reducing productivity. And then 
there’s climate change, an earth-wide 
problem that is proving resistant to 
our dependence on fossil fuels and 
foot-dragging by governments in 
implementing the drastic actions nec-
essary to reduce the carbon dioxide 
and other emissions that are causing 
climate perturbations.

Globally, our way forward may 
look grim, and perhaps we won’t dig 
ourselves out of the environmental 

mess we’re making of the world we 
depend on. Still, there must be a 
screw loose somewhere in my psyche, 
because, in spite of the evidence, I re-
main optimistic that we can and will 
do better, and that bees will rebound.

Perhaps a good place to start is 
to foster home gardens that insert 
awe into our daily lives, changing 
lawns into meadows and hedgerows 
blooming with a profusion of flowers 
from early Spring through late Fall. 
Perhaps, as Dohrn did, we could all 
spend some time each day noticing 
the minuscule, appreciating the won-
drous anatomies and behaviors of the 
many bees whipping in and out of our 
vision, reveling in the interdependent 
relationships between plants and 
bees that model how we, too, might 
better understand our reliance on 
healthy ecosystems. 

Backyard by backyard, that’s 
how to begin the fight to reclaim our 
planet as a place where wild bees, 
and we humans, can thrive. Dohrn 
has done us a great service by offering 
a glimpse into his own backyard, a 
space that “just lets some of the wild 
back in,” tiny in area but immense 
in what we can learn by dwelling in 
its glory.

The film can be streamed for free 
in the U.S. on PBS, is available for 
rental or purchase at Amazon.com, 
and for purchase at https://shop.
bbc.com/products/my-garden-of-
a-thousand-bees-23480.

Mark L. Winston is a Professor 
Emeritus and Senior Fellow at Simon Fra-
ser University’s Centre for Dialogue. His 
most recent books have won numerous 
awards, including a Governor General’s 
Literary Award for Bee Time: Lessons from 
the Hive, and an Independent Publisher’s 
Gold Medal for Listening to the Bees, 
co-authored with poet Renee Sarojini 
Saklikar. 

Your source for double vetted Pacifi c
Northwest bred queens and nucs. Selecting for 

vigor, disease tolerance, and productivity. 
Caucasian and Survivor Stock
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Since 
1997
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https://www.amazon.com/Garden-Thousand-Bees-Martin-Dohrn/dp/B09JNBH3ZZ/ref=sr_1_1?crid=1UEYGFW1KQ9TU&keywords=my+garden+of+a+thousand+bees&qid=1665765776&qu=eyJxc2MiOiIwLjYzIiwicXNhIjoiMC44OCIsInFzcCI6IjAuNTIifQ%3D%3D&sprefix=my+garden+of+a%2Caps%2C157&sr=8-1
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https://shop.bbc.com/products/my-garden-of-a-thousand-bees-23480
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Buyer Beware
When Considering the Purchase of Nucs

B. Worthy

Beekeepers have many options when deciding how 
to enlarge their apiary or add new genetics to their bee-
keeping records. One popular choice is to purchase 
nucs or nucleus colonies. You can buy a nuc from local 
beekeepers or other states; in fact, some serious bee-
keepers purchase queens from other states then sell 
nucs from those queens’ progeny. A common definition 
of a nucleus colony is a colony, or nuc, in a smaller hive, 
consisting of bees in all stages of development, as well as 
food, a laying queen and enough workers to cover three 
to five combs. When placed into a full-sized hive body 
and given supplemental feeding, the nuc should expand 
rapidly into a strong colony. 

However, you will soon learn that “anything goes” as 
far as what is actually sold. Beekeeper complaints range 
from a box with one frame of brood and four frames 
of mixed plastic and wax foundation; frames with no 
foundation; ragged old black comb; no food stores; or 
a handful of bees with a sick looking queen. Some colo-
nies used for pollination that are too weak to be trans-
ported forward are shaken out and scavenged so that 
the old black comb is sold to low bidders to use and sell 
as needed. Its “Business ROI” (Return on Investment). If 
the buyer of the final nuc complains, it is not perceived 
as a big deal, because meanwhile the seller has made 
a lot of money from their total sales. Other complaints 
include a queenless colony, a queen that is DOA or a 
cluster of laying workers. One person bought a nuc with 
a green drone frame in it!

The origin and history of the queen can vary from 
a strong queen with a pedigree of Winter hardiness and 
vigorous brood to a queen with unknown parentage or 
that of a second or third swarm. It could possibly be a 
queen from a state with vastly different climate condi-
tions or one that was pushed for production and has not 
bred well. Prices vary significantly between “local” and 
“A.I.” (artificially inseminated) versus queens from other 
sources. The catch is knowing that you are paying for 
what you receive.

The buyers may assume that they are purchasing 
a queen from a local overwintered colony, but they are 
actually getting a queen from a package, from colonies 
used for pollination or a queen that was mass produced 
in another state. The nucs fail, then the beekeeper has 
spent a great deal of money for nothing or worse, in-
troduced disease to their apiary. Meanwhile, time has 
passed with no colony(s) growing and producing.

The key to knowing from whom to buy and if the 
nuc(s) are worth the price, is to do a little homework- 
It’s worth the effort! Start by asking some basic ques-
tions and do some investigating. Ask other beekeepers 
from whom they bought nucs and how the colonies 
performed. Ask beekeepers who are not club members 
or work with the nuc producer. Ask the producer how 
many colonies and yards they have and how well they 
overwintered, or if the state (region) has an inspector, 
learn the size of the nuc producer’s operation. Reputa-

ble, serious queen/nuc producers recommend that one 
should have at least 40 colonies and at least two apiar-
ies. Is the beekeeper or their apiaries registered with the 
state/region? How long has the beekeeper kept bees? 
Determine if the producer knows basic bee biology and 
has a solid varroa mite management program. How of-
ten does the producer monitor the colonies? What mite 
control products are used? Are the products from dif-
ferent chemistry families? Does the producer target the 
control strategy at the proper times or do they depend 
on vaporizing or other quick fixes? Are other products 
used to control pests that are not legal/labeled for use 
in beehives? Don’t get stuck buying sick or physically 
challenged colonies!

Does the producer know the requirements to raise 
healthy, fat queens? Each queen cell requires frames of 
young nurse bees and substantial quantities of nectar. 
Raising queens during a nectar flow is far superior to 
any other time of the season, despite the amount of syr-
up fed to the bees. What months were the queens made? 
If it has been cold and raining all Spring, the chance of 
producing enough quality queens to build nucs is highly 
unlikely. The queens have not had a chance to mate and 
the colonies have not grown enough to produce enough 
workers to feed and nourish queens. Someone selling 
nucs from overwintered queens in cool, wet Spring 
months is most likely supplementing with queens pur-
chased from warmer states.

The more serious concern is introducing disease 
to your apiary. Experienced beekeepers caution that 
package bees should always be placed on foundation 
initially in case they have bacteria in their crops which 
is then deposited into drawn comb. When purchasing 
nucs, one can only hope that the nucs or colonies from 
which the nucs were made were inspected, but truthful-
ly only a percentage of colonies are inspected and when 
multiple yards are involved, only a portion of the apiar-
ies are inspected. Also, colonies that had been treated 
with an antibiotic may not show symptoms when they 
were inspected. In addition, frames from storage may 
be swapped into some nucs if needed that may contain 
bacterial spores or chemical residue.

It is important to know which yards and when the 
colonies were inspected and if possible, to purchase 
nucs from those yards. If not possible, make sure to in-
spect the nucs before purchasing them. Even if the lid is 
nailed or screwed down, or if weather is inclement, take 
the time to look at the frames and evidence of a brood 
pattern. It is sometimes hard to tell who the originator 
of the nucs is and how long that colony or nuc box has 
been around. Check and make sure that the colony is 
queenright and that all stages of healthy brood are pres-
ent.

If you are buying a nuc with a purchased queen, 
she will be in a queen cage. You still need to have larvae 
and capped brood to care for the queen, as well as one 
to two frames of honey when she is released. If you are 
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getting a nuc with its own queen, she should be loose 
in the nuc. If the queen is in a cage, leave the nuc and 
find another producer. Keep in mind that a locally pro-
duced queen in a nuc usually sells for a higher price 
than a purchased queen from another state. If the nuc 
contains a swarm caught recently or a month ago, the 
cost should be that of the box and value of the frames. 

It is wise to place newly purchased nucs in a quar-
antine yard until they have cycled through two genera-
tions. Look at the larvae and developing brood. Are the 
larvae floating in royal jelly or dry? Do the larvae look 
dry, rubbery, brown or yellow? These are symptoms of 
European foulbrood and should be sent to a designat-
ed diagnostic laboratory. What do the pupae look like? 
Brown or sunken pupal cells can be symptoms of Amer-
ican foulbrood. Both can be found in purchased nucleus 
colonies and will cause chronic illness and heartache in 
the apiary.

Do the emerging bees look healthy? How prolific is 
the queen? Is her laying pattern normal? A strong nuc 
may need to be transferred to an eight or 10-frame with-
in a week. Continue to monitor the colony(s), then if no 
disease is detected, the colony(s) can be moved to an-
other yard. 

Any colony can contract American foulbrood or Eu-
ropean foulbrood at any time because the bacteria are 
always present on other bees, flowers, abandoned apiar-
ies and the environment. Nucleus colonies made under 
stress or during poor weather are especially prone to 
EFB. Symptoms of PMS (parasitic mite syndrome) and 
other mite related illnesses often don’t show until later. 
The important point is monitor new colonies weekly or 
every two weeks and check all colonies monthly. Check 
the brood and make sure that the queen is healthy. If 
a problem arises, act, don’t wait for it to dissipate. Ask 
the inspector or an experienced, successful beekeeper 
for help. 

Part of the fun in beekeeping is learning and grow-
ing but deceptions arise from those who are unprepared 
or too trustful in their beekeeper “friends” or club mem-
bers and don’t learn how to protect themselves. Suc-
cessful beekeepers are often tempted to sell nucs after 
a few years to keep their apiary size to a manageable 
level; others think that selling nucs will make them 
“easy money” and may not have a desire to sell a good 
product. Many don’t care because with 40% losses every 
year, the market is still great.

Visit their apiary and talk with them. If you can buy 
local nucs, do so but mainly buy nucs from beekeepers 
who have figured out how to successfully grow their col-
onies and have a sound management program. If you 
spend time with them and manage your own colonies 
well, you will soon be enjoying the sweet scent of suc-
cess.
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FOR THE EAGER HONEY PRODUCER –
THE CLASSIC SYSTEM OF TWO- 
QUEEN COLONY HONEY PRODUCTION
An old technique for the modern mega-management beekeeper

Listen along here!

Beekeeping then and now
Happily, beekeeping has kept up 

with many modern-day advances, but 
that evolving characteristic means 
that beekeeping today is not the same 
as beekeeping was many decades ago. 
Advances in protective equipment, 
improvements in honey processing 
equipment, introduction of new pest 
complexes and large migratory oper-
ations are only a few of the myriad of 
changes that have been occurring in 
our beekeeping industry.  

I surmise that one of the biggest 
changes is that modern beekeeping is 
now primarily known for pollination 
while honey production is now the 
second factor for which beekeeping 
is known. That is exactly opposite of 
what beekeeping priorities were thirty 
or so years ago. 

In the golden years of beekeeping 
past, honey production was the Num-
ber 1 goal of dedicated beekeepers. 
Nectar flows determined the bee-
keeper’s management schedule and 
then, when possible, supplemental 
pollination services were sometimes 
provided. In many instances, neither 
the grower nor the beekeeper felt 
that it was financially feasible to use 
added honey bee populations. That 
concept has radically changed. Pri-
orities have evolved. 

As a young beekeeper all those 
years ago, I was familiar with the 
beekeeping priorities of the day. Yes, 
even then, liquid honey ruled, but 
even that emphasis was a change 
from what honey production was 
decades before my time. I roughly 
estimate that eighty to one hundred 

years ago, comb honey was preferred 
to liquid honey because it could not 
be adulterated with sugar syrup. 
Comb honey was “pure.” Books were 
written about comb honey produc-
tion. Talks were presented at meet-
ings. Techniques abounded. 

While comb honey is still pro-
duced in newly developed plastic 
containers, the old tried and true way 
of producing honey in basswood sec-
tion boxes has seemingly died a long, 
slow death. Basswood boxes for comb 
honey production are only available 
from a few remaining vendors – if you 
can find them at all. The loss is not 
horrendous, but it is significant. 

60# metal tins to common white plas-
tic buckets. The tins could be tightly 
stacked on a truck while round buck-
ets do not stack tightly. But current 
plastic buckets have more comfortable 
handles than the small metal handles 
on honey tins. But you should know 
that the change was rapid. It seems 
to me that in just three to four years, 
metal tins were dropped from catalogs 
to be replaced by plastic buckets. 

Figure 1. A post card from Amasa Holcomb, Southwick, 
MA, that was sent to Dr. C.C. Miller in 1883. Note that 
300 pounds of comb honey were produced in 1882. 
There was no mention of extracted honey.

An aside…
In this vein 

of bee things that 
are gone, a rarely 
lamented change 
is the move from 

James 
E. Tew

Figure 2. Basswood section boxes of comb 
honey. C. Killion photo, 1951.

It always bothered me that per-
fectly good nectar sources – basswood 
trees – had to be harvested to produce 
the unique wood that would bend 
into a box shape. But in obvious 

ways, moving from basswood box-
es to plastic containers has only 
brought us different challenges. I 
suppose that could be a discussion 
for another time, but not today. 

My belabored point is that 
beekeepers once produced comb 
honey in basswood boxes and now 
we don’t. That technology is gone. 
That’s a big change that took de-
cades to develop. 

https://www.beeculture.com/the-classic-system-of-two-queen-colony-honey-production/


Now, I can’t even find a photo of a 
honey tin on the web. Things change. 
They always do. 

The classic double-queen system 
of honey production

Everything I have written in this 
article, has been to get to this point. 
Why write about a dated technique 
that few modern beekeepers still use? 
It was the rage then but as with bass-
wood comb honey boxes and metal 
honey tins, things change. But if you 
have the energy and the interest, this 
is a technique you can still use in 
your bee operation. 

When I began beekeeping, one 
of the advanced concepts was to use 
two queens to build up an abnormally 
large population of worker bees just 
in time for the nectar flow. Just as 
the flow started, the colony, that 
had two queens, whose brood nest 
was separated by a double screen 
or a modified inner cover, produced 
a double bee population. Excessive 
honey crops were the desired results. 

A disclaimer…
I have not tried to manage bees in 

two-queen colonies in about thirty-five 
years. Readers, due to my current 
energy and strength capabilities, I 
doubt that I will ever try again. Never 
in my entire beekeeping career have 
I been an accomplished two-queen 
beekeeper, but all the advanced bee-
keepers were giving it a try. Talks 
were presented at meetings. Success 
stories were staggering. You had to be 
there. At this moment, I do not know 
a single two-queen beekeeper. But in 
its day, this management scheme was 
widely touted. 

To put this article together for 
you, I relied heavily on the pamphlet 
published by C.L. Farrar in August, 
19581. 

Quoting Farrar from his work, 
“Two-queen colony management 

represents an intensive system of hon-
ey production designed to obtain the 
maximum yield from each hive. During 
any short honey flow (about two 
weeks) one large colony will produce 
more honey than two or more smaller 
colonies having the same aggregate 
number of bees. In single-queen col-
onies the production per unit number 
of bees increases as the number in 
the colony increases up the maximum 

1Farrar, C.L. Two-Queen Colony Man-
agement for Production of Honey. ARS-
33-48. Available in archival form at: 
https://archive.org/details/twoqueen-
colonyma48farr/page/4/mode/2up

(60,000 bees). This efficiency relation-
ship remains high when populations 
are further increased through the use 
of a second queen. Because small 
colonies increase in population with 
time, their production efficiency over 
long honey-flow periods will rise. 
However, colonies with large popula-
tions throughout either long or short 
flow produce the greatest amount of 
honey, because their efficiency is high 
over the entire honey-flow period.” 

To emphasize his point, a large 
population of bees will produce more 
honey than the same population 
housed in two or more hives. Getting 
an abnormally large bee population 
– before the flow started – was the 
reason for using a second queen. 

Everything about the double 
queen system was big. Big bee pop-
ulations, big (tall) colonies, big honey 
and pollen crops, and big manage-
ment inputs. The results were to be 
big honey crops with powerful colo-
nies passing into the following Win-
ter. A five-hundred-pound crop (yes, 
500 pounds) was not considered im-
possible when using this technique. A 
fully functional double-queen colony 
could have the amazing population 
of twenty-five to thirty pounds of 
bees in it. 

It’s all in the management details
Pollen reserves

In 1958, our industry had not yet 
developed artificial pollen products. 
At that time, to produce large bee 
populations, a beekeeper would need 
extensive pollen sources. Obviously, 
your colonies cannot produce brood 
without pollen. That same pollen 

Figure 3. Double crates of honey tins. Each crate weighed 125 pounds.

Figure 4. An old photo comparing two-queen colonies with standard colonies. The small 
colonies were in bright sunlight while the tall colonies were deeply shaded. My photo 
editing skills were stressed.

https://archive.org/details/twoqueencolonyma48farr/page/4/mode/2up
https://archive.org/details/twoqueencolonyma48farr/page/4/mode/2up
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reserve later became important to 
wintering colonies. The desire was 
to produce large colonies going into 
Winter to have strong colonies for 
the two-queen system during the 
next season.  

Queens 
For this system, queens need to 

be purchased and be readily avail-
able. In 1958, they were and the 
cost was not as great as today. You 
should be wondering if allowing the 
split part of the colony to produce 
its own queen was an option. The is 
answer is, “not really.” While it clear-
ly could be done, valuable seasonal 
time would be lost while the bees 
were growing queens and not growing 
a worker bee population. It would 
seem to me that modern two-queen 
beekeepers would be confronted by 
queen availability during the early 
season of the year. 

Hive equipment
Two queens with a double worker 

population naturally results in a tall 
hive. Due to that fact, the two-queen 
colony would need to sit on a firm 
foundation that was essentially on 
the ground. Hives that were seven 
deep boxes tall were not uncommon. 
Hive stands would not be used. 

To forestall bees storing honey in 
the valuable brood nest area, supers 
were never allowed to be more than 
half full. As boxes were filled, they 
were removed and processed and 
then the wet equipment was returned 
to the tall hive. 

Other than purchase costs and 
assembly labor, shallower equipment 
was not held in disfavor. The reduced 
weight of full supers was the obvious 
reason. But a lesser-known reason 
was that some researchers felt that 
bees wintered better in shallow boxes. 
It was felt that bees’ wintering cluster 
had more interactive space to share 
Winter food stores in the spaces be-
tween the boxes. In fact, Dr. Farrar 
wrote, “The size and shape of the hive 
units have little effect on production 
if enough (boxes) are used for brood 
rearing, food reserves, and the storage 
of surplus honey.” That is an interest-
ing observation that goes beyond this 
honey production discussion. 

Farrar added the comment that 
the most efficient management was 
possible when all brood boxes were 
uniform and therefore interchange-

able. The same would be (mostly) true 
for super sizes. 

Shallower supers were preferred 
to deeper supers. Apparently, bees 
fill and cap the shallower equipment 
faster than deeper equipment. Again, 
weight would be another prime rea-
son for using shallow equipment. 

Management points
To produce stronger colonies, 

you need to begin with strong col-
onies headed by young queens. 
Weak colonies had no place in the 
two-queen system. Make everything 
large. Beginning five to seven weeks 
before the flow, begin the two-queen 
development process. Two weeks 
later, make a strong divide from the 
original colony and either use a dou-
ble screen or a screened inner cover 
to separate the split from the parent 
colony. In his paper, Farrar provides 
intricate details for quantities of 
brood and bees that will need to be 
moved to different locations with the 
developing mega-hive. 

After the new queen was installed 
and was producing copious amounts 
of brood in the split above the screen 
inner cover (usually ten to fourteen 
days), the screened inner cover was 
removed. The colonies were kept sep-
arated by queen excluders. 

Empty brood nest space was pro-
vided above the lowermost colony. A 
queen excluder was used above the 
bottom colony. This was a necessity. 
At this point, the beekeeper had a 
strong queen in the lower unit with an 
empty box of drawn comb (preferred 
to foundation) atop of the lower unit. 
The extra space allowed for continued 
brood production. 

Above the lower queen excluder 
was the recently introduced queen 
with a second brood nest with a sim-
ilar configuration of brood and empty 
brood nest space. Then yet another 
queen excluder was put above the 
second top colony between the top 
brood nest and the supers. The dual 
queen excluders confine the queens 
to their respective spaces and be-
came an aid to keeping up with the 
two queens when the colony was 
opened to remove full supers and for 
inspection. 

Most of the surplus honey stor-
age occurred above the second colony 
in the top of the tall colony. Again, it 
is important to write that the supers 
were inspected and additional space Figure 5. The position of the two brood nests in 

a full functional two-queen system.
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der. That sounds like a management 
headache. 

Not a technique for colony increase
As I began to write this piece for 

you, I envisioned the two-queen sys-
tem having the possibility of ending 
the season with two colonies. While I 
feel that could still be accomplished, 
Dr. Farrar discouraged using this 
two-queen system as a technique for 
making colony increase. 

Indeed, as the season ended, he 
suggested just removing the exclud-
ers and allowing the bees to select the 
better queen. Presently, the current 
cost of queens would be a hinderance 
to that recommendation. Having a 
$40 queen only produce for a single 
season feels extravagant. However, 
outside of the two-queen system, 
this general setup could be used to 
assist a “weaker” colony in becom-
ing stronger but is a totally different 
discussion. 

The reason for this recommen-
dation of not using the double-queen 
system for colony number increase 
was presented in his summary 
included in his paper. “The larger 
pollen reserves accumulated after 
the colonies have been reduced to a 
single queen status make it possible 
to overwinter stronger colonies for the 
next season.” 

Times have changed. I extensive-
ly discussed that. Does the develop-
ment of modern pollen supplements 

was added when supers were only 
50% full. The intent was to discour-
age the bees from storing honey in 
either brood nest area. 

Swarming and supersedure were 
not thought to be any more relevant 
than swarming and supersedure in 
single-queen colonies. If swarming 
was becoming an issue in a two-
queen unit, the recommendation to 
use the “shook swarm” technique to 
attempt to get things back into or-

obviate some of the old two-queen 
management recommendations?

This is not for the faint-hearted 
After my experience all those 

years ago and after reviewing my 
sources for this article, I can clearly 
write that this is not a management 
scheme for all beekeepers. Only 
those beekeepers with the time and 
the penchant for intensive colony 
management should take it on. The 
payoff is great, but so is the labor and 
monetary input. 

Then why bring it up?
Like so many other things and 

recommendations within beekeeping, 
managing bees for a double queen 
scheme is an idea dating back to the 
1930s. Does it still work? It certainly 
worked at one time, but I can’t speak 
for the present. 

In the 1950s, herbicides were 
nonexistent. Queens were available 
and were not as costly. Honey was 
the Queen of Beekeeping. But we now 
have ready access to pollen substi-
tutes and other improvements. So, 
I bring this subject up for those rar-
efied few of us who want to push the 
beekeeping envelope. That will not be 
me doing the pushing. If you try this 
technique, I would like to know how 
it works out. 

For more information and in-
struction, in addition to the reference 
already provided, I refer you to the 
sources that I have provided below. 

Current information on the two-
queen system is included in:
The Hive and the Honey Bee. 2015. 

Pp 505-507.
ABC & XYZ of Beekeeping. 2020. Pp 

679-680 

As always, thank you.
 If you are still reading, you are 

one tough beekeeper. A sincere thank 
you for your beekeeping dedication. 
I have not been able to do any more 
than introduce you to this old, ad-
vanced concept. I know you will have 
questions. I certainly do.

Dr. James E. Tew 
Emeritus Faculty, Entomology
The Ohio State University 
tewbee2@gmail.com

Co-Host, Honey Bee 
Obscura Podcast
www.honeybeeobscura.
com

Figure 6. Late season two-queen system with 
brood nests combined and excluders removed.

Figure 7. Former two-queen system  
prepped for Winter.
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Ingredients
□ ¼ cup butter
□ ¾ cup honey
□ 1 egg
□ 1 tsp vanilla extract
□ ½ cup flour
□ 1 tsp baking powder

Directions
Makes 6-8 servings
Cook time: 20-30 minutes

Step 1
Preheat oven to 325°F

Step 2
In a medium bowl, cream together butter  
and honey. Warm butter works better.

Step 3
Beat in egg and vanilla extract.

Step 4
Stir in flour, baking powder, cocoa powder and salt.

Step 5
Stir in nuts and chocolate chips, if using.

Step 6
Grease a 9x9” baking pan.

Step 7
Pour batter into the greased pan, then  
even it out smoothly.

Step 8
Bake at 325°F for 20 minutes.

Step 9
Check consistency. If the edges aren’t crispy, bake 
for another 5-10 minutes until crispy.
Enjoy with ice cream or by themselves!

Brownies Shana  
Archibald

□ ½ tsp salt
□ 4 tbsp cocoa powder
□ ½ cup chopped nuts 

(optional)
□ ½ cup chocolate chips 

(optional)
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If you are having a  
beekeeping event, we are 

happy to send back issues 
to give to your attendees 

and students. Please email 
Emma at Emma@BeeCul-
ture.com with the number 

of magazines needed, a 
complete mailing address 

and a contact person.

Classifieds
FOR SALE

•	 Like new 55 gallon food grade drums $30 pickup in Iowa. Call 641-728-
4361, workerbee@lappesbeesupply.com www.lappesbeesupply.com

•	 For sale: 5 frame nucs with Ohio queens $165. Take 5 or more, $150 each. 
Wholesale inquiries welcome. Wooster, OH. (330)-641-4307.

•	 4 and 5 frame Nucs available for sale with doing well bees.  
fabianhillshoney@gmail.com

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

Follow us on Social Media:
Facebook:  

facebook.com/BeeCultureMagazine
Instagram:  

@beeculturemag

Sign up for our 
daily email blast:  

https://www.beeculture.com/
catch-buzz/subscribe-newsletter/

calendar
ILLINOIS

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/

IOWA
Central Iowa Beekeepers Association’s (CIBA) 

annual Winter Seminar is Saturday, March 18, 2023 at the 
Iowa Arboretum and Gardens in Luther, IA.

Speakers include Dr. Judy Wu-Smart of the University 
of Nebraska-Lincoln; Dr. Mike Simone-Finstrom (via 
Zoom) of the USDA, ARS, Baton Rouge, LA; Andrew 
Joseph the Iowa State Apiarist; Kurt Rueber of the Iowa 
Department of Inspections and Appeals; and Pat and Peggy 
Ennis of P&P Honey in Goodell, IA.

This is a full day seminar with lunch included in the 
registration cost.

Details and registration process at www.CentralIow-
aBeekeepersAssoc.org.

MICHIGAN
Michigan Beekeepers Association and Michigan 

State University will be holding the 2023 Michigan Spring 
Beekeeping Conference on Saturday March 11, 2023 at 
MSU Kellogg Center in East Lansing, MI.

The keynote speakers is David Peck, Director of Re-
search and Education at Betterbee.

The conference includes multiple tracks for beginners, 
all-day track on sustainable beekeeping and beeswax crafts.

Presenters include Meghan Milbrath, Mel Disselkoen, 
James Lee and Adam Ingrao.

The best local vendors will be there. They have all 
your beek needs.

Pre-conference virtual keynotes will be held on March 
2 with Marla Spivak, March 7 with Frank Rinkevich of 
USDA and March 9 with Randy Oliver.

For more information, visit michiganbees.org.

OHIO
Lorain County Beekeepers Association is holding 

their Beginner Beekeeping classes again in 2023. The 
classes will be held from 7-9pm on March 3, 10, 17 and 
24, 2023.

Each week will have a different topic:
March 3: Beekeeping Equipment
March 10: Managing your Beehive
March 17: First Two Months as a Beekeeper
March 24: Summer & Fall Management
For more information, visit http://www.loraincoun-

tybeekeepers.org/.

GIVE THE GIFT OF HABITAT
Your support of just $100 will plant 1 acre of high-quality habitat for honey bees, monarch butterfl ies 

and other wildlife. Donate today at beeandbutterfl yfund.org/donate.

McDaniels Marketing • Client: Bee & Butter� y Habitat Fund • Job 
#08518 • “Bee Culture Ad” • ¼ Page Horizontal - 7”W x 2-3/8”H • 
4/c • 300 dpi • Location: Bee Culture Magazine – 2017 • Due at Pub: 
2/10/17 • Tag Created: 2/9/17
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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.

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)

If your image is chosen:
For the Gallery:
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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BOTTOM BOARD

“O

Lessons of 2022
Ed Colby

h, fun time!” my cheerful pharmacist laughed 
when I informed her of my impending colonos-
copy. For those of you who have yet to suffer 

this indignity, here’s what’s fit to print: The procedure is a big 
nothing. They put you out, and you wake up none the wiser. It’s 
the unholy day-before, at-home “cleanse” that’s unforgettable. Ask 
anybody who’s undergone one of these. I was at the pharmacy to 
pick up my cleanse kit. 

Okay, you do what you have to. After 50, colonoscopies become 
an every five or ten-year ritual, depending on what they find up 
there. One doctor solemnly informed me that due to my septua-
genarian status, this colonoscopy would be my last. I’m not sure 
what she meant by that, but I can guess.  

The hospital scheduling department had proven inept at arrang-
ing what should be a slam-dunk procedure. They even got the date 
wrong. They had both me and the pharmacy thoroughly confused. 
I told the gal Marilyn, “If the hospital keeps blowing it, maybe I’ll 
get a vasectomy by mistake!” 

To make matters infinitely worse, I had to cancel a fishing day 
with Paul to stay home and cleanse. 

On a Beekeeping Today podcast last Fall, I blurted out the 
most indiscreet of pronouncements – that in overwintering a total 
of 200 honey bee colonies over the past three years, I’d lost only 
five. Because I’m superstitious, I’d kept that under my hat until 
that particular moment, when I lost my self-control. Yes, I did 
have a run of very good success, which I attributed to keeping mite 
populations reasonably low through the Summer and Fall, before 
giving my colonies an early December oxalic acid dribble, when they 
were largely broodless. 

Bragging generally comes with a price. But I felt I had to drive 
home that the key to honey bee overwintering is effective mite con-
trol. It doesn’t seem reasonable that a bunch of insects could survive 
a Colorado Winter all huddled together in a simple wooden box. But 
they can and they do. You might get all worked up over-thinking 
hive insulation, but I wouldn’t bother. A few subzero nights won’t 
hurt your healthy colonies. Varroa surely will.

I shot off my mouth at precisely the same time that Varroa were 
secretly eating some of my colonies alive. A few perished, others 
merely weakened. But the damage was done. Now will the survivors 
make it through to March, when you read this?

Okay! Now did I learn anything at all in 2022? Well yeah!
Like never ever assume that your mites are under control. Var-

roa are having their way with your little darlings, until a test proves 
otherwise. And when you treat, you need to follow up with yet more 
testing, because sometimes the cure doesn’t take.

I confirmed my prior belief that Apivar (amitraz) treatments 
are losing their mojo. They used to be the best of the best. Now 
sometimes they work, and sometimes they don’t.

I re-learned that Formic Pro (formic acid) sometimes knocks 
down mite populations. 

I was unsuccessful in killing Varroa with Hopguard (hops deriv-
ative) strips. I still have some unopened packages. Do you need any?

I learned that Apiguard (thymol) treatments aren’t always ef-
fective in cool Fall weather, when our Colorado nighttime lows can 
dip below freezing. 

I learned that you need to pull your honey before you think you 
should, like in mid-August. If the bees bring in more nectar after you 
take off the honey supers, they can store it in the brood chamber, 
and maybe you won’t have to feed this hive before Winter. Now, with 
the honey off early, you have more mite treatment options, and if 

one doesn’t work, you have time before 
Winter to try another!

I learned that cutting up and pack-
aging cut comb honey is a chore, but 
less so when you leave it on the hive too 
long, and the bees drag it down to the 
brood chamber. 

From cramming lots of bees and 
brood into a single brood box for comb 
honey production, I learned how very 
resistant colonies with new queens are 
to swarming, and how extraordinarily 
productive such colonies can be.

We all know that some honey bee 
colonies are more resistant to Varroa 
than others. But don’t forget location, 
location, location. Some of my beeyards 
have fewer mite problems than others. 

It dawned on me that mites are 
easier to deal with before they get out 
of control, and that they’re easier to 
suppress before the weather gets too hot 
and your hives get all stacked up with 
honey supers. So get on it and kill your 
mites early!

I figured out that if you kill the 
queen treating a high-mite hive, maybe 
that’s not such a bad thing. She’s prob-
ably the cause of the problem in the 
first place. This colony will likely raise 
a new ruler, which is a good thing, and 
that means the hive gets a brood break, 
which is a good thing. Better for you to 
unintentionally kill one queen than for 
Varroa to take down the whole colony.

Do I sound like a broken record 
preaching about Varroa? Good. Because 
colonies overrun with those little mon-
sters are doomed. Point, paragraph, end.  

I had my colonoscopy this morning. 
Afterwards when the doc stopped by my 
bedside, I said, “I guess this was my last 
one of these.” He begged to differ. “See 
you in five years,” he said, as he tossed 
his business card onto the bed.

Then he was gone, but not before I 
got the last word. “I can’t wait!”

A Beekeeper’s Life, Tales from the Bottom 
Board is an attractive paperback collection of 
60 of Ed Colby’s best Bee Culture columns, 
with photos. Signed copies are available from 
the author at Coloradobees1@gmail.com.  
Price: $25.
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MUTH JARS 

12 oz & 3 oz GLASS 
SKEP JARS 
12 oz Skep Jars  $16.95 / 12 Ct.
3 oz Skep Jars  $14.95 / 24 Ct.
Gold Metal Lids Included

$11.95 / 12 Ct. Case
Gold Metal Lids Included

GLASS  12 OZ. HEX 
EMBOSSED CYLINDER

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

GLASS  3 OZ. MINI MASON 

2 oz Panel Bears  
$70.21 / 160 Ct. Case 
WITH Caps
6 oz Panel Bears  
$211.20 / 660 Ct. Case 
No Caps
12 oz Panel Bears  
$127.95 / 365 Ct. Case 
No Caps
16 oz Panel Bears  
$91.95 / 200 Ct. Case 
No Caps

PLASTIC PANEL 
BEARS

e
5 LB - $103.95 / 72 Ct. Case
3 LB - $127.95 / 126 Ct. Case No Caps
1 LB - $140.44 / 300 Ct. Case No Caps

DECO EMBOSSED JUGSb

32 oz - $79.95 / 110 Ct. Case 
No Caps
16 oz - $96.95 / 225 Ct. Case 
No Caps

classic plastic jars
c

16 oz - $225.95 / 343 Ct. Case
With Lids

square plasticd
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8oz - $19.10 / 24 Ct. Case
16 oz - $10.60 / 12 Ct. Case
32 oz - $15.75 / 12 Ct. Case

CLASSIC GLASS JARS i

a d

4 oz - $31.95 / 36 Ct. Case
8 oz - $14.95 / 12 Ct. Case
16 oz - $22.95 / 12ct. Case
Includes Corks

Available in 2 designs 
& 2 sizes! 58mm to fit 
our 12 oz. skep jar or 
12 oz. hex embossed 
cylinder. 43mm to fit 
our 3 oz. skep jar.

printed 
metal caps

h i

GlassGlassCaps Plastic

cb

ALL PRICES IN THIS AD ARE 
SUBJECT TO CHANGE
ALL PRICES IN THIS AD ARE 
SUBJECT TO CHANGE

QUEEN CAGE HOLDER
Help your queen hang-on 
no matter the cage she 
shows up in!

QTY 1: $5.00
QTY 5: $22.50
QTY 10: $42.50

ALL PRICES IN THIS AD ARE SUBJECT TO CHANGE

cages not 
included

PRO-NUC
Excellent transport 
box! Great for 
selling nucs!

7-Pack for 
$118.95

DEEP 1-FRAME FEEDER 
WITH CAP & LADDER
New cap and ladder system 
prevents drowning and comb 
build-up in the feeder.

$13.95

Get 
ready forSpring!

Get 
ready forSpring!

Special Offer
Order a Pro Nuc 
7-Pack and receive  
a “Bees” sign

FREE!

https://blueskybeesupply.com/


LIVE HONEY BEES AVAILABLE FOR PREORDER
Pickup available at our store locations or nationwide delivery (to the lower 48 states)!* 

CHOOSE PICKUP 
OR DELIVERY 

INSTALL YOUR
NEW COLONY

PLACE YOUR
PREORDER

1 2 3

GET THE BEST EXPERIENCE! PREORDER AND PICKUP AT BEE DAYS!

·Italian · Carniolan · Saskatraz · Southern Italian · Purebred Russian · Russian Hybrid · Italian/Carniolan 

THOUSANDS
of products

MANNLAKELTD.COM
EXCLUSIVE
online sales

SIX RETAIL
locations

CUSTOMER SERVICE
 for all your needs

®

800-880-7694

Pickup: $150 - $170
Shipped: $165 - $195

NEW LOWER PRICES
2023

https://www.mannlakeltd.com/
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