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Thermoregulation in Bees      By Bernd  Heinrich and Harald Esch  
American Scientist Vol. 82 p. 164 - 170. 
 

Thermoregulation is well developed in bees, which can adjust their body temperature over a wide 
range of environmental conditions.  Bees need thermoregulation to fly, to forage, and to incubate 
their young.   
 
Almost no insects except some social bees, maintain a continuously high body temperature. Instead, 
an insect remains cool—its body temperature near the ambient temperature—until it prepares for 
flight, at which time it |”warms up,” increasing its body temperature to at least 30 degrees Celsius, 
and sometimes over 40 degrees Celsius.  The bumblebee, for example , can warm up from air tem-

perature to 37 degrees in just six minutes. 

  In all insects that warm up by producing 
their own heat (some do so by basking in 
the sun), the increase body temperature is 
restricted largely to the thorax, the mid-
portion of the body that is packed with  
wing muscles. 

Warm up in bees always includes activa-
tion of the thoracic flight muscles, which 
depress the wings, and the dorso-ventral 
muscles, which elevate the wings.   The 
problem of how bees generate heat with-
out vibrating is unsolved. 

Warm-up in bees depends on the physiol-
ogy of their flight muscles, which are called 
fibrillar or myogenic.   A conventional 
muscle, such as the ones that move the 
human skeletal system, contracts only af-
ter receiving an action potential, or an 
electrical impulse from the nervous sys-
tem.  A fibrillar muscle, on the other hand, 
contracts when it receives an action po-
tential or when it is stretched within a few 
milliseconds after receiving an action po-
tential; hence it is also called a stretch-
activated muscle. 

During flight , the activation of the bee’s 
wing muscles results from both stretching 
and the nervous input.  The contraction of 
the downstroke muscles depresses the 
wing and, at the same time, stretches the 
upstroke muscles, which then contract and 
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lift the wing, stretching the downstroke mus-
cles and so on. The central nervous system 
sends occasional action potentials to the flight 
muscles to “spark” the cycles of contraction.  
This system generates oscillations of the up-
stroke and downstroke muscles at higher fre-
quencies and with better precision then the 
neuronal input alone could generate. 

If an isolated myogenic muscle is removed from 
the bee’s thorax, it behaves like a conventional 
muscle, contracting only when it receives an 
action potential.  If the frequency increases the 
tension reaches a peak at 15 times per second 
called tetanus. 

During warm-up, the flight muscles behave like 
isolated muscles. 

These tetanic contractions produce consider-
able tension, but little motion, which explains 
the lack of wing vibrations.   

To explain how a bee’s flight muscles are used 
differently during warm-up and flight Esch, 
Goller and Heinrich monitored simultaneously 
the action potentials to flight  muscles, thoracic 
and ambient temperatures and the movement 
of the scutellum, a piece of cuticle at the top 
rear portion of the thorax. Through anatomical 
inspection, Esch and Goller reasoned that a 
contraction of the dorsal longitudinal (or down-
stroke) muscles should rotate the scutellum 
until the scutellar arms (downward projections 
of the scutellum) hit a    (continued on pg 4)  
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Presidents  Comments  --  October - 2012 

 

   Another beekeeping/honey collection season is over as the nights get colder, 

and the flowers begin to dry up or disappear. There is not much natural pollen 

around anymore, so the brood cycle is dependent upon the amount of pollen that 

has been stored in the hive. This is the time when many young bees are needed to 

provide fresh stock for the winter hive so perhaps pollen patties should be a part 

of your fall preparation program along with medication and syrup. The bees will 

keep foraging as long as the weather permits, but are not likely to find much. 

Keep them well fed now and reduce the mite populations so that your mortality 

levels are acceptable next spring. 

   The Small Hive Beetle has been found in SW Manitoba and is a cause for 

alarm and action. Their life cycle may be at risk if we have a typical winter, so 

the Provincial Apiarist's office is monitoring and trying to contain this situation. 

Who knows what our winter will be. Fortunately there are some chemical treat-

ments that are somewhat effective and will be used this fall and in the spring of 

2013 in the quarantined yards. 

   Hopefully the situation of a new/another invasive species from the USA will 

not create the same type of provincial wide problem that the arrival of the varroa 

mite caused in the mid-eighties. 

  The Manitoba Honey Show of 2012 is over, and the RRAA Executive and the 

RRAA members who volunteered for a shift at the show can take a well deserved 

rest. Special thanks to Brian and Sandra Smith and Armand St. Hilaire of Emer-

son who dealt with the competition honey and equipment displays, as well as 

spent many hours helping over the 3 day show. Also special thanks to all the Vol-

unteers who signed up and turned to do a shift or shifts at the Honey Show, as 

well as those members who just showed up. All were asked to deal with the pub-

lic at the display of live bees or explain the various pieces of beekeeping equip-

ment. The Volunteer names recorded on the Sign In sheet are as follows: 

Armand St. Hilaire, Hans & Dini Borst, Ken Fehler, Alex Remkes, Chris Ar-

giriou, Duane Verslius, Mary Louise Chown, Art Quaunly, John Speer, Ron 

&Shirley Rudiak, J.R. Badiuk and both Smiths - Brain and Sandra. My thanks to 

all of them as they met with the public and provided valuable information to the 

many visitors to the show. 

   The total number of participants in the Honey Show was under 10 and were 

primarily RRAA members. First in the Show this year was Charles Polcyn, fol-

lowed closely by Brian Smith and Ray Hourd. The official judging slips are use-

ful to each competitor as you learned where the points were awarded.  

   My thanks to the official Honey Show judges, Rheal Lafreniere, Gordon Marks 

and Martin Nechwediuk as well as thanks to the Bee Outfitter staff of Josh Kole-

sar and Michael Bergmann.  And of course thanks to MBA and Bee Maid Honey 

for their financial support for the Honey Show. Putting on the honey show is a lot 

of work and time from the RRAA volunteer membership, but is made possible 

with your support. You are needed and appreciated as the public always departs 

with more knowledge and understanding of the vital role that honey bees play in 

our changing environment.  

   There are two more RRAA meetings this year. The topic for October is final 

medical preparations for winter, hive wrapping, indoor feeding and news/stories 

from the Honey Show. The November meeting is a Show & Tell night for Bee-

keeping Gadgets as well as a Social Gathering of light snacks prepared by JR or 

Ken Fehler, our two in-house catering specialists. 

   May you all have a Safe and Happy Thanksgiving as we in Manitoba or Can-

ada have much to be thankful for. 

 

Yours in Bee Keeping --- Charles Polcyn RRAA 2012 President  
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Minutes of the RRAA General Meeting 

River Heights Community Club –  Minutes of 
the RRAA Executive Meeting 
Asia City Restaurant on Pem-
bina Hwy. –  August 24, 2012 

 
             3:00 PM: Charles Polcyn chaired the meeting 
with Ron Rudiak, Brian Smith and Sandra Smith in atten-
dance. This meeting was required for choosing the topics 
for the RRAA September, October and November general 
meetings. Also to discuss the theme for the Manitoba Bee-
keepers' Honey Show. 
 
              September General Meeting:  
1) Have the membership write down approximately how 

much honey their bees were able to produce, the 
honey source and how the weather affected honey 
production. 

2) Honey preparation for the honey show. 
3) Circulate the sign-up sheet for members to indicate 

the various times they would be available to assist at 
the Honey Show  

4) Again this year your association will have a supply of 
500 gram jars available (no cost to members) at the 
meeting (and at Bee Maid) for their honey show en-
tries. (Charles to arrange) 

5) Rheal Lafrenière or David Ostermann will provide 
some information on proper feeding and controlling 
varroa. Everyone needs to have the most recent infor-
mation to be able to manage honey bee colonies ef-
fectively that are going into winter 

6) Update on our ongoing meetings with the City of 
Winnipeg regarding bylaw changes affecting beekeep-
ing. 

 
             October Meeting: Wintering our bees success-
fully. 
1) The requirements for successful Outdoor Wintering. 

Several members will discuss their method of wrap-
ping, which they use successfully, and why they use 
that method. 

2) 2)    The requirements for successful Indoor Winter-
ing. Again some of our members will discuss how 
their indoor wintering is working for them and why 
they use that particular set-up. 

 
             November Meeting: Gadgets we use in our 
beekeeping operation and a windup social event. (John 
Russell will arrange for the finger food) 
 
             December: No meeting this month – our next 
meeting will be on January 8th 2013. 
 
             Honey Show: The Honey Show is slated for 
September 28th to the 30th at the Forks. 

MBA Report  -  October 2012 
 

Jim Campbell, MBA Representative 

 

Manitoba Beekeepers’ Association (MBA) is finding honey pro-

duction for 2012 season could be as low as 50% of normal pro-

duction. Certainly the dry summer for Eastern Manitoba contrib-

utes to the low forecast. In addition, producers will remember 

that although we had an early warm spring, just after splitting 

colonies, the weather turned damp and cool, thus aggravating 

population build up. Some producers report packages helped 

save their production level. However, in the northern Interlake, 

honey flow appears normal, so we will have to await further sur-

vey results before the final number is known. 

 

Hopefully by now, producers are finished fall feeding and treat-

ments. Many tried the new Mite Away II product, yet one needs 

to remember it is a formic acid product, and thus temperature 

sensitive (both above 25 and below 10 Celsius). Several produc-

ers were pleased to have Apivar approved, as this seems to have 

kept varroa at bay in past years. All producers are reminded to 

check the Treatment Guidelines on www.manitobabee.org to en-

sure proper methods are followed. 

 

Although some time away, MBA has been investigating conduct-

ing the Annual Symposium in Brandon for 1-2 March 2013. It 

has been a tradition to alternate between Winnipeg and Brandon. 

Stay tuned for information on the theme and potential speaker 

list. In another area, the Annual Meeting is to move to a new date 

of Monday 12 November 2012 at Neepawa United Church. 

 

The Winter Honey Bee Mortality program is in full swing for the 

fall 2012 season. Producers were surprised to learn about the in-

crease in the insurance rate.   (continue on next page)                 

             The committee decided on “Keep Manitoba Buzzing” 
for this years theme. This theme will be  seen on displays 
throughout the show. This theme was decided on because Bees 
are needed in the cities  and province for pollination of crops 
and gardens as well as for honey production. Many gardeners 
continue to report the need to have the buzz in their raspber-
ries and their cucumber patch. Volunteers will be needed to talk 
to visitors and provide information about bees and beekeeping. 
 
             Items of General Interest: 
             1) Coffee Break: Because our meetings are becoming 
larger we need to order an additional carafe of coffee for a total 
of three. (John Speer) 

2)    Finalize the selection for one of the RRAA 
logo designs that Alex Lloyd provided. 

3)    Discuss the need for RRAA to support ongo-
ing honey bee research at the U of M. 

 
             Ron Rudiak, recorder – RRAA 

 

  —//\\— 
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    Figure 1 

—//\\— 

 

Pesticides Not Yet Proven Guilty of Causing 

Honey Bee Declines 

One of the key problems in this debate is framing the issue 
around colony collapse, or defining all honey bee mortality as 
caused by one thing. 
Paul Kozak 
Provincial Apiarist 

Ontario Ministry of Agriculture, Food and Rural Affairs 

 
The impact of crop pesticides on honeybee colonies is 
unlikely to cause colony collapse, according to a paper 
in the journal Science today (20 September 2012). 
More research is now needed to predict the impact of 
widely-used agricultural insecticides, called neonicoti-
noids, on honeybee populations. 
 
UK scientists from the University of Exeter and Food 
and Environment Agency highlight flaws in previous 
research (published in Science, April 2012) that pre-
dicted that neonicotinoids could cause honeybee 
colony collapse. Neonicotinoids are among the 

most widely-used agricultural insecticides and honey-
bees ingest residues of the pesticides as they gather 
nectar and pollen from treated plants. 
 
The previous research has been cited by scientists, 
environmentalists and policy-makers as evidence of 
the future impact of these pesticides on honeybees. It 
is likely that the research was instrumental in the 
French government's recent decision to ban the use 
of thiamethoxam,               (continued on pg 7)            

(from pg 1) 

projection at the rear of the thorax, thereby creating a me-
chanical stop that prevents stretch activation of the flight 
muscles.   

Examining the bee’s alternated bouts of warm-ups, occa-
sional buzzing, flight and rest, the beginning of flight-muscle 
action potentials was always associated with scutellar move-
ment and increases in thoracic temperature.  There was 
never an increase in thoracic temperature without action 
potentials, and all action potentials induced muscle contrac-
tion as determined by scutellar movement.   The activation 
of a dorsal longitudinal muscle moved the posterior part of 
the scutellum downward, and a dorsal-ventral muscle moved 
it upward. 

The key to keeping the flight muscles motionless during 
warm-up depends in large part on the ratio of activation of 
the two sets of flight muscles.  Although both sets of muscles 
are activated essentially simultaneously during warm-up, the 
dorsal longitudinal muscles are activated more frequently.   
His imbalance rotated the scutellum until it is stopped me-
chanically, the dorsal longitudinal muscles stretch the dorsal-
ventral muscles until the scutellum hit its mechanical stop.  
That prevents the muscles from being stretch-activated, and 
no oscillatory contractions develop.  Flight oscillations begin 
with a burst of action potentionals to the dorsal-ventral 
muscles, which pulls the scutellum arms from the mechanical 
stop and initiates the alternating contractions.  When the 
dorsal longitudinal muscles and dorso-ventral muscles con-
tract alternatively, the scutellum is never depressed enough 
to hit its mechanical stop, allowing stretch activation.   

The ability to “shiver” gives bees numerous options.  They 
can save energy by remaining in torpor and allowing their 
body temperature to remain low.  Shivering also allows bees 
to maintain a continually high and stable body temperature 
during foraging, so they can move quickly from one flower to 
another. 

Figure 1.  Warm process involves the flight muscles –dorsal 
longitudinal and the dorso-ventral muscles which move the 
wings indirectly through levers  and the scutellum –the rear 
potion of the thorax which projects downward as the scutel-
lum arms.              

 

 

On the other hand, Manitoba Agricultural Services Corpora-

tion is in the business of generating a reserve to handle a dis-

aster year, thus the need to bring in extra revenue for this and 

other insurance programs such as flooding for hay and cere-

als. The program helped quite a few producers purchase bees 

when they had high losses this past winter. 

—//\\— 
 



The Bee Cause is the official publication of the Red River Apiarists’ Asso-
ciation for distribution to its members and their colleagues in the bee-
keeping industry. It is published eight times a year on a monthly basis 
except December and the summer months of June, July, and August 
when membership meetings do not occur. 

Articles can be best submitted in word documents as email attachments. 
Though they may be edited for spelling and basic grammar, no changes 
will be made to their contents, message and opinions. They are those of 
their originator and not of the Red River Apiarist Association.  

Deadline for any submission to this newsletter is the second Saturday 
preceding the membership meeting to allow for publishing and mailing 
delays. Regular membership meetings are normally scheduled 7:30 PM on 
the second Tuesday of every month at the River Heights Community 
Centre located at 1370 Grosvenor Avenue in Winnipeg except the 
months as noted above. 

The Red River Apiarists’ Association, formed in 1963, represents the 
beekeepers of the Red River Valley and environs in southern Manitoba. 
The association provides a forum for the promotion of sound beekeeping 
practices through education, networking opportunities, meetings, field 
days, workshops, presentations by local apicultural experts, as well as the 
dissemination of this monthly newsletter. 

We are on the web! 

www.beekeepingmanitoba.com/ 

Red River Apiarists’ 
Association 
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C L A S S I F I E D  

1 For sale: Complete honey extracting line 48 Frame 
extractor, uncapping table, sump, tank, pump, pipes.  
Contact Lance at 204-712-6783, 
lancewld@gmail.com 
 
2  For sale: 20 Supers (used) for sale; $25 each; two 
(2) for $40 p/u; or delivery extra. Frames (used) $6.00 
each. Bee pollen for sale.   Call 204 878-4353 
Glenn & Margaret  or margandg@mymts.net 
 
3 For sale: Just a quick note saying that we have 
approx. 200 supers of drawn plastic comb for sale @ 
$32 each. Can deliver to Winnipeg.  Supers are in 
good to average shape and all the frames are fully 
drawn out plastic frames. We have no AFB history.  
Paul Gregory paul@interlakeforageseeds.com 
 
4 For sale: 50 frame Maxant extractor for sale with a 
brand new spare fibre drive wheel. I was hoping to get 

Editor’s Note      by Ken Rowes      
               It is so great to get bees fed and my fall treatment 

under way.  I am using the oxalic dribble and the bees just 

refocus and take it down.  Note as mentioned in earlier news-

letters you can get needles and syringes at Feed Rite in Win-

nipeg.  My bee quads are nicely in place and taking down the 

feed. Nucs have come on well for me although I sacrificed 

several to make doubles for wintering outdoors. So will be 

evaluating which does well for me—wintering inside, win-

tering out-doors in quads and singles.    

  Bears have been seen 28th  September down my way 

in Cloverleaf but the local dogs keep them at bay so 

far. 

  The last of the Farmers Markets are winding up so 

the craft sales are starting.   

  Forgot how busy fall is, (cleaning up, winter prepping 

and the packing/marketing).  Even starting checking 

equipment lining up winter projects like inner covers, 

bottoms and production of the 2 % new frames.  Don’t 

forget the winterizing vehicles.  I also found some wax 

moths in brood frames so it’s worth a check before the 

wax larvae damage you spring brood frames if you 

have any.   

  Over coffee have managed to back read American 

Scientist articles and include in this issue 1st part of 

some info on bee thermoregulation.  Hope you find it 

interesting versus the reports on chemical impacts and 

bee losses. 

  Bee treatment is important and David Ostermann 

(Provincial Apiarist) has added an excellent article in 

this issue. 

  See you October 9th.  Keep your hive tool on you 

when in the apiary! 

$2000 for it OBO contact :  wrobertson86@outlook.com -Wade 
Robertson 

 
5 Wanted: Looking for good used Cowen type horizontal 28 to 60 
frame extractor, plus sump and pump. Call Don Friesen, Rosenfeld, 
at 204-746-8863 or e-mail stonefield71@hotmail.com  
 
6 For sale:: 20 Medium supers. 20 Pail feeders with screened lids, in 
good condition. Contact: Lance 204-712-6783, 
lancewld@gmail.com 

Carrot bran muffins 
 

2 cps flour                          1 tbsp  baking powder 

1 tbsp baking soda             2 tsp cinnamon 

1/2 tsp salt                          11/3 cp bran         2 cps grated carrots 

1/2 cp raisins                      1/2 cp chopped nuts 

3/4 cp HONEY                  3/4 cp milk          1/2 cp oil 

3 eggs 

 

  in large bowl sift together flour, baking powder, baking soda, 

cinnamon and salt.  Stir in bran, carrots, raisins and nuts,  In an-

other bowl, heat honey, milk, oil and eggs together.  Make a well 

in the dry ingredients; pour liquid mixture in well, mixing until 

just moistened.  Spoon into greased muffin tins, filling 2/3 full. 

Bake at 350 F 20—30 minutes.  Makes 24 muffins.  
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Once all current samples have been analyzed and available 

details gathered from the affected bee yards and adjacent 

agricultural land owners, a final analysis of the results will 

be conducted. A report will be made available, which will 

include information on the findings of the evaluation as well 

as the PMRA’s final conclusions.  

 

In the interim, the PMRA will take additional steps to further 

protect pollinators from potential pesticide exposure, and is 

working with the United States Environmental Protection 

Agency (US EPA) and other Canadian and international 

regulatory partners towards this goal. Work is ongoing to 

ensure that additional safety measures and best manage-

ment practices to reduce pollinator exposure to treated 

seed dust are developed and communicated to beekeepers, 

agricultural producers and other stakeholders prior to the 

next planting season.  
—//\\— 

 

Ontario Bee Incidents Ontario Bee Incidents Ontario Bee Incidents Ontario Bee Incidents  

2012 2012 2012 2012 ---- Update  Update  Update  Update     

By Health Canada September 2012 

 

This spring, beginning in April 2012, incidents of bee 

mortality were reported by beekeepers across south-

ern Ontario. Timing and location of these incidents 

appears to have generally coincided with corn plant-

ing. Health Canada’s Pest Management Regulatory 

Agency (PMRA) has been working with the Ontario 

Ministry of the Environment (MOE) and the Ontario 

Ministry of Agriculture, Food and Rural Affairs 

(OMAFRA) to evaluate the role pesticides may have 

played in these bee losses. Initial analyses of the cir-

cumstances surrounding the bee losses indicate that 

there was no pesticide misuse.  

 

Samples of affected bees were taken at many inci-

dent locations and are being analyzed for specific 

pesticide residues by the PMRA laboratory services. 

To date, residue analysis has been completed for 

104 bee samples, as well as some samples of pollen 

and vegetation. Analysis is currently underway for an 

additional set of bee samples. Preliminary residue 

results show that insecticides used to treat corn seed 

were detected in approximately 70% of the dead 

bee samples analyzed.  

 

Based on the preliminary information evaluated to 

date, there is an indication that pesticides used on 

treated corn seeds may have contributed to at least 

some of the 2012 spring bee losses that occurred in 

Ontario, however, there is still additional information 

being collected for consideration and final conclu-

sions have not been made. We are looking closely at 

the specific circumstances that may have contributed 

to the unusual number of bee mortalities this spring.  

 

The PMRA (assisted by MOE) is continuing to gather 

information for the purpose of determining the role 

pesticides may have played in the bee losses, how 

exposure occurred, and to determine what steps can 

be taken to prevent future bee losses. Information is 

being collected from affected bee yard owners/

operators to help in the evaluation. Furthermore, the 

PMRA and MOE staff are contacting owners/

operators of agricultural land in the vicinity of certain 

affected bee yards to collect details on agricultural 

activities including: crops grown, seeding dates, 

seed treatments, planting equipment, planting prac-

tices used, pesticide applications, weather conditions 

at the time of planting and other factors that may 

have played a role in the bee losses.  

RRAA founding member Anna Donkin   
passes away  12 September 2012, at the age of  101 just one week 

before her 102 birthday.   

   Anna was  instrumental in manging the Manitoba Honey Show 

for many years winning many ribbons.   

   Running her bees near Gimli, Manitoba and living in Winnipeg 

was a challenge.  Even bussing  it out  at times with her children 

was an inspiration to many young beekeepers like myself.   She 

lived six blocks north of where I lived and we would go to meet-

ings together through the late 60’s and 70’s.  When she decided 

to stop beekeeping she kept up with her involvement with the 

RRAA and the Manitoba Honey Shows.   

   She was out spoken at times with her passion to beekeeping and 

a host of knowledge and encouragement.  She rallied many fe-

male members and beekeeper’s wives to bring to our association 

a special feminine touch, even to the Manitoba Beekeeping In-

dustry.  Inspiring many young children including her own to en-

joy the Bee as an insect as well as a honey provider instilling 

what that insect meant to the Provincial economy and their own 

health.  

   We missed her  involvement over the last decade or so as her 

health prevented her.  Interestingly, I still use her old extracting 

table to this day which is filled with wax cappings feeding bees 

as I write. Her daughter lives on the old farm site and with her 

husband have kept the beekeeping part of the old farmstead prac-

tice.                            The Editor. 

   

PENNY FOR BEE STINGS 
 

We need to keep a stock of pennies on hand. The doc-

tor said that the copper in the penny counteracts the 

bite if put on for 15 minutes! 
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 a neonicotinoid that is the active ingredient of Cruiser 
OSR, a pesticide produced by the Swiss company Syn-
genta. 
 
However, the new paper argues that the calculations 
made in the research were flawed because they failed to 
reflect the rate at which honeybee colonies recover from 
losing individuals. 
 
The previous research, led by French scientist Mikaël 
Henry, showed that the death rate of bees increased 
when they drank nectar laced with a neonicotinoid pesti-
cide, thiamethoxam. It calculated that this would cause 
their colony to collapse. The research published today 
explains how the calculation may have used an inappro-
priately low birth rate. 
 
Lead author Dr James Cresswell of the University of 
Exeter said: "We know that neonicotinoids affect honey-
bees, but there is no evidence that they could cause col-
ony collapse. When we repeated the previous calculation 
with a realistic birth rate, the risk of colony collapse un-
der pesticide exposure disappeared. 
 
"I am definitely not saying that pesticides are harmless 
to honeybees, but I think everyone wants to make deci-
sions based on sound evidence – and our research shows 
that the effects of thiamethoxam are not as severe as 
first thought. 
 
"We do not yet have definitive evidence of the impact of 
these insecticides on honeybees and we should not be 
making any decisions on changes to policy on their use. 
It is vital that more research is conducted so that we can 
understand the real impact of neonicotinoids on honey-
bees, so governments can put together a proper plan to 
protect them from any dangers that the chemicals 
pose." 

—//\\— 

the pest failed to establish a successful breeding 
population the following spring and the popula-
tion died out. 

· In this most recent discovery, two (2) adult SHB 
were found. The first beetle was found in the 
extracting facility and the second beetle was 
found in a hive associated with the equipment 
in the extracting facility at the time of the dis-
covery.  

· Two (2) additional beeyards closest to the positive 
yard were also inspected but no beetles were 
found. In both cases the beetle specimens had 
all the characteristics associated with SHB, but 
the size was atypical, much smaller than refer-
ence specimen in our Lab as well as the CFIA 
lab that confirmed the identification.  

· The location of the positive beeyard and extract-
ing facility would be considered south central 
Manitoba and the apiary was approximately 13 
km from the Manitoba-North Dakota border.  

· Under the authority of The Bee Act B15, effective 
immediately MAFRI staff will undertake to es-
tablish a quarantine of the affected operation, 
until which time a proper control strategy can 
be put in place. At this time of the year, this 
should have little to no impact on the affected 
beekeeper, at least until spring. 

· MAFRI will also be working with the beekeeper in 
the affected operation to monitor the colonies 
over winter and inspect the neighbouring bee-
keeping operation closest to the original apiary 
site 

· MAFRI staff will also be consulting with CFIA, the 
other Provinces and industry to determine the 
necessary surveillance and control actions re-
quired to maintain the SHB status that cur-
rently exists in Canada.  

· Based on the outcome of the consultation proc-
ess, MAFRI can decide if the quarantine should 
continue next spring and if so what resources 
would be required to maintain or expand the 
SHB control strategy. 

 
Salut! 
Rhéal Lafrenière M.Sc. P. Ag. 
Business Development Specialist - Provincial Apiarist 

--//\\— 

Discovery of Small Hive Beetle in a 
honey beekeeping operation near the 

Manitoba-US border. 
 

· Manitoba has found what would appears to be its first case 
of Small Hive Beetle (SHB) in a honey bee colony whose 
route of invasion was most likely due to beetle dispersal 
across the US border rather than importation of bees 
or hive products.  

· In the past, the SHB was initially discovered in Manitoba 
associated with the importation of raw beeswax from 
Texas (2002) and secondly with the importation of 
packaged bees from Australia (2006). In both situations, 

History: 
Interestingly this winter will mark the 89th year of the 

University of Manitoba Honey Producers’ course.   The 

beekeepers short course began by Dr. Mitchener, then 

head of the Entomology Department, in 1923.  I wonder 

how many have taken the course since than? 
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Interaction between pesticides and other fac-

tors in effects on bees  

Question number:EFSA-Q-2011-00789  European Food and 

Safety Authority   Accepted: 6 September 2012 

This external report is not produced by EFSA. It is published 

here to help keep the public informed of developments related to 

EFSA's scientific work. EFSA reserves its rights, view and posi-

tion as regards the issues addressed and conclusions reached in 

the present document, without prejudice to the rights of the au-

thors.    Report(1.6 Mb) 

Summary 

Project developed under the procurement project CT/EFSA/

PRAS/2011/02 

1.     Honeybees are important pollinators of both managed 

crops and wild flora. Changes in the use of agricultural 

land are thought to play a major role in reported polli-

nator declines, e.g. the nutritional value of pollen af-

fects the physiology of developing bees. However, 

parasites and diseases are likely to produce significant 

additional pressures on the remaining populations. 

This review considered state-of-the-knowledge 

through search of information from scientific litera-

ture, study reports and other documents. To provide an 

overview of the interactions between pesticides and 

other factors in effects on bees considering: 

•      The importance of the different exposure routes in 

relation to the overall exposure of bees to pesticides. 

•      Multiple exposure to pesticides (including substances 

used in bee medication) and potential additive and 

cumulative effects. 

•      Interactions between diseases and susceptibility of 

bees to pesticides. 

2.     The database searches, after clearly unrelated refer-

ences and duplicate references were removed, yielded 

•      148 references containing data directly relevant to 

routes of exposure in bees 

•      103 references for mixtures of which 84 were specific 

to honeybees, and 19 related to other insects 

•      112 references for pesticide interactions with disease 

of which 71 were specific to honeybees, 7 to bumble 

bees and 34 other insects.  

3.     Residues per unit dose (RUD) were identified for di-

rectly over-sprayed honeybees, pollen and nectar, and 

stored pollen and nectar. These were combined with 

intake levels for honeybees to determine the relative 

importance of different routes of exposure for different 

ages of bees. These showed that nectar foraging bees 

are likely to experienced highest exposure to both 

sprayed and systemic seed and soil treatments com-

pounds followed by nurse and brood-attending bees. In 

both cases the major contribution to exposure was con-

taminated nectar with direct overspray playing a significant 

role in exposure. 

4.     However, there are a variety of other routes where there is 

currently insufficient data to fully quantify their contribution 

to total exposure: 

•      If dusts are produced during sowing of treated seeds this may 

be a significant source of exposure and may result in residues 

in pollen and nectar of nearby flowering weeds or crops. 

•      Contact exposure to newly sprayed crops is likely to be inte-

grated in the RUD for over-sprayed bees. 

•      Inhalation may be a significant route of exposure for com-

pounds with high vapour pressure and present in stored pollen 

or collected in water and further data are required. 

•      Beeswax may be a significant route of exposure for highly 

lipophilic chemicals and more information is required to 

evaluate transfer to brood. 

•      Propolis probably has a low contribution to overall exposure 

except where applications are made to trees producing resin, 

e.g. trunk injection, and the pesticides are systemic and there-

fore may be exuded in resin. 

•      Water may be sourced from puddles or guttation droplets 

which may contain high residues for periods of days-weeks 

and further data is required on the relative importance of these 

routes. 

5.     The same approach was assessed for bumble bee workers and 

larvae. However, the intake of foragers is not reported and 

therefore the data only relate to intake for metabolic require-

ments. Overspray can be related to the surface area of the bee 

but bumble bees are also far more variable in size than honey-

bees making any predictions unreliable. 

6.     There was insufficient data available to assess the exposure of 

solitary bee species. More data are required to fully evaluate 

the importance of differing routes of exposure for bumble 

bees and other non-Apis species. 

7.     Honeybees and other bees may be exposed to mixtures of pes-

ticides through multiple applications, overspray of residues 

already present, e.g. systemic pesticides, collection of pollen 

and nectar from a variety of sources and stored within the col-

ony and, in addition, the use of treatments within hives by 

beekeepers. As previously there is very limited data on bees 

other than honeybees. 

8.     There is evidence in the literature of multiple residues of pes-

ticides detected in honeybees, honey and pollen and wax 

within the hive but this is limited by the direction of the analy-

sis to chemicals of interest to the researchers and rarely are 

levels of individual components reported. More data are re-

quired on realistic levels and combinations of pesticides at the 

individual colony level within the EU to more fully evaluate 

the effects of multiple pesticide exposure.. 

9. Additive toxicity is an appropriate approach for most mixtures                                         

( continued on pg 9)                                                                                                 
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where synergy can be excluded and can be applied to resi-

dues in pollen and nectar to assess the total exposure of 

adult and larval bees to pesticides. 

10.   There are a large number of studies that have investi-

gated the interactions between pesticides in bees. By 

far the majority have related to the interactions involv-

ing EBI fungicides and can be related to their inhibi-

tion of P450. The scale of the synergy is shown to be 

dose and season-dependent in acute exposures but 

there are few data relating to the effect of time be-

tween exposures or on chronic exposure effects at real-

istic exposure levels.  

11.   The vast majority of the studies have concentrated on 

the contact toxicity of the combinations. However the 

exposure section shows that a significant proportion of 

the exposure may be through ingestion of contami-

nated nectar. It appears that pesticides which induce 

P450s in other insects do not induce these enzymes in 

honeybees but natural chemicals, such as quercetin 

present in honey and propolis do induce P450s and 

reduce the toxicity of some pesticides. Given the role 

of the midgut enzymes in the metabolism of xenobiot-

ics the shortage of data foollowing oral exposure of 

mixtures is a major gap in our understanding of the 

potential interactions between chemicals, particularly 

those present in pollen and nectar, and the effects of 

diet quality in maintaining xenobiotic metabolising 

capacity within the gut. 

12.   Significant synergy has been reported between EBI 

fungicides and both neonicotinoids and pyrethroid 

insecticides but in some cases where high levels of 

synergy are reported the doses of fungicides have been 

well in excess of those identified in the exposure sec-

tion of this report. At lower, more realistic ratios of 

synergist to insecticide generally lower levels of syn-

ergy are identified with field application ratios of pyre-

throids and neonicotinoids although the data for the 

latter are very limited. 

13.   Greater synergy is observed in the laboratory between 

EBI fungicides at field rates application rates and pyre-

throids used as varroacides (flumethrin and fluvali-

nate) and between coumaphos and fluvalinate var-

roacides. Given the persistence of residues of var-

roacides detected in monitoring studies further evalua-

tion of the combined effects of these with agricultural 

pesticides is warranted. 

14.   As effects are dose-dependent synergism may be an 

area where modelling is applicable both from toxicoki-

netic/toxicodynamic and QSAR approaches but also 

needs to take into account formulation differences in 

affecting rate of uptake. 

15.   More recently data has shown that antibiotics used in 

hives may increase the susceptibility of bees to or-

ganophosphorus, pyrethroid and neonicotinoid insecti-

cides through interaction with the membrane bound 

transporter proteins and further work is required to 

more fully understand the implications of these find-

ings. It is therefore important that all treatments used on colo-

nies used in studies are reported. 

16.   In all studies the interactions between two chemicals has been 

reported. However, the exposure data demonstrate that bees are 

often exposed directly through applications of multiple active 

ingredients or indirectly through consumption of stored pollen 

and nectar to several pesticides over a period of time. Data are 

required to determine the effects of such long term low level 

exposure to multiple pesticides on the health and functioning of 

honeybee colonies foraging in agricultural environments. 

17.   The only reported studies for interactions between pesticides 

and bees were for honeybees. 

18.   There are a small number of studies in honeybees which sug-

gests that infection by Nosema or viruses may increase the sus-

ceptibility to pesticides. The reported levels of increase in tox-

icity are less than 3 fold to date (but the number of reported 

studies are small and the reported levels of apparent infection 

are high). 

19.   There are data that may demonstrate increased spore counts of 

N.ceranae in bees previously chronically exposed to pesticides 

but there are also reports that spore count decreased following 

exposure to some pesticides. However, spore count may not be 

a reliable indicator of the impact of N ceranae infection in bees. 

There is a need for improved methods of assessment for some 

pathogens, e.g. N cerenae which more clearly link to the impact 

of the disease on the individual and the colony. 

20.   There are a wide range of factors which affect the immunocom-

petence of bees including the quality of the pollen diet, the 

presence of other diseases, such as N ceranae, or pests, e.g. 

Varroa, and in-hive treatments such as antibiotics. In addition, 

the confinement of colonies or individuals may result in stress 

leading to immunosuppression. It is important that these factors 

are taken into account in studies determining the effects of pes-

ticides on both individual and social immunity. 

21.   The effect of the diet on both the immunocompetence and the 

xenobiotic metabolising enzymes within the gut are important 

and impact on both the effects on the toxicity of other pesti-

cides and the impacts on disease susceptibility. Pathogens may 

also impact on some measures of sublethal effects of pesticides. 

It is therefore important that the realistic routes of exposure are 

used in mixture studies, i.e. oral for contaminated pollen and 

nectar, and that the disease status of bees used in pesticide stud-

ies is fully understood. 

22. Currently there is no clear evidence from field based studies 

that exposure of colonies to pesticides results in increased sus-

ceptibility to disease or that there is a link between colony loss 

due to disease and pesticide residues in monitoring studies. 

—//\\— 

Sweet debating:   Fructose is a simple sugar—single molecule 

while sucrose is double made of fructose and glucose.  Although 

sucrose has the same calories as fructose, fructose is almost 1 1\2 

times sweeter in foods and beverages.  Note fructose doesn't re-

quire insulin for it’s initial metabolic steps avoiding blood level 

fluctuations.  Fructose is a main sugar (saccharides) in honey. 
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Varroa Control: A Focus on Oxalic Acid 
David Ostermann 
 
Introduction – Varroa control is near or at the 
top of our beekeeping priorities. Without a doubt 
it’s gotten more complicated and more difficult to 
do. There is no “silver bullet”, and in my opinion 
there are no perfect products. Without considering 
cost and labour, this means there’s no product that 
is totally effective all the time, that can be relied on 
each year, each and every year. Instead, our ability 
to monitor levels, assess risk and use the right prod-
uct's) at the right time, is our best ‘tool’ against var-
roa. With this in mind, oxalic acid is one of the 
treatments that is registered and can be a good fit.  
 
Popularity - The last survey in which we asked 
about varroa control products was from the 2010 
season, and Manitoba beekeepers said oxalic acid 
was the 3rd most popular treatment. Specifically, 
11% of respondents said they used oxalic acid. This 
was behind Apivar, the most common at 56%, and 
formic acid second at 40% of respondents (note the 
total exceeds 100% since some indicated more than 
one). In the 2008 season survey, 10% of respon-
dents said they used oxalic acid - so its use didn’t 
change much in that time, and I suspect is similar 
today. We didn’t ask how it was used (i.e. vaporiza-
tion or drizzle method) in either survey. 
 
Treatment goals - As we know varroa levels 
need to be managed and knocked down, on a regu-
lar basis, to prevent increasing and remaining above 
what is referred to as “economic threshold”. The 
video we made and posted (http://manitobabee.org/
hive/category/videos/) discusses thresholds. A treat-
ment should get levels below the economic thresh-
old, and if this isn’t achieved, a follow-up treatment 
should be used. In this scenario, oxalic acid may be a 
good initial treatment, but perhaps even a better 
follow-up treatment to give varroa the “1-2 punch”, 
or otherwise clean it up. As discussed in the video, 
individual treatment response may also be influ-
enced by personal risk tolerance. The oxalic acid 
label can be found here: http://pr-rp.hc-sc.gc.ca/1_1/
view_label?p_ukid=25950481. 
 
When to use – Oxalic acid doesn’t kill mites in 
cells and is a short-duration treatment, so it’s most 
effective in broodless periods (Example: late fall). 
Therefore, its benefit as a standalone treatment is 
more limited - because if levels are high, it is prefer-

able to bring them down as soon as possible (to prevent 
virus problems or damage otherwise), rather than waiting 
until the hive is broodless. If levels are lower, after a formic 
acid treatment for example, a follow-up treatment with ox-
alic acid can give you the mite knock back that you’re look-
ing for, to relieve the mite pressures for the upcoming sea-
son. A follow-up treatment with oxalic acid can also kill 
mites that survived the prior treatment which helps pre-
vent the propagation of resistant traits. An early spring ap-
plication (with brood present) will still get you some varroa 
control but less than late fall (when broodless). 
 
Methods – There are 2 ways to apply oxalic acid: (1) va-
porization, and (2) drizzle (also known as the trickle, or so-
lution, or dribble method). The vaporization method can 
be done with a small heating spoon-like applicator 
(Example: Varroa-Vaporizer (contact Beemaid Bee Outfit-
ters (Manitoba))), or a larger commercial unit on wheels 
(Fig. 1) (Example: B-Mitexx (contact Cor Dewit 780-986-
8582 (Alberta)). If you use the vaporization method it’s 
very important to avoid the vapours as they are dangerous 
(see label Precautions to take). Dissolving the crystals in 
sugar syrup (i.e. the drizzle method) is safer to handle. It 
can be drizzled using a syringe or a cattle gun-type applica-
tor, etc., as long as the amount can be measured and re-
lease rate controlled. Beemaid Bee Outfitters sells 1 kg of 
oxalic acid product (treats 560 colonies) for about $10.50, 
so the product is not expensive. However, particularly if 
using the drizzle method on doubles, the application is la-
bour intensive because you have to apply to each brood 
chamber. For this reason, and to minimize the disturbance 
of the colony at more stressful times of the year, the driz-
zle method is generally considered a better fit for singles 
(but works for both singles and doubles when applied ac-
cording to label).  
 
Experiences/reports - Keeping in mind there’s no per-
fect product there are reports of good efficacy of oxalic 
acid but results and impact on the colony may vary. When 
there is some brood there are reports of 70% efficacy or 
so; when there is no brood efficacy can be 93% or more 
(Medhat Nasr pers. comm.). There may be research results 
coming out in the near future, based on tests in the Prai-
ries, to provide further information on how well it works. 
Like many products, try to limit use to once per year. This 
will prolong the life of the product. Even though it’s 
“organic” it can still be hard on the bees, including “it might 
damage bee brood” as stated on the label. It’s uncertain if 
there are risks with oxalic acid residue. The bees need to 
be in the hive to be in contact with the treatment in order 
for oxalic acid to work. Applying the drizzle method when 
outside temperature is about 7-8oC when the bees are all 
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in the hive, and the cluster is somewhat loose rather 
than tightly huddled, helps for better distribution of 
the treatment.  
 
Conclusion – Oxalic acid is a registered treatment 
and is a good option for controlling varroa to con-
sider. There are two ways to apply it to choose 
from. It’s most effective when there is no brood, 
which usually makes late fall the best time to use it. 
For more information contact David (Winnipeg) 
204-945-3861. 
 
 
Fig. 1. The B-Mitexx comes in a 2-hive or 4-hive 
model (picture by Ken Rowes RRAA editor). 

 


