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How Cold is Too Cold for Oxalic Acid?
article and photos by Frank Mortimer, Cornell University Master Beekeeper

Since more and more beekeepers are using oxalic acid 
to treat for mites, it’s important for NJBA members to 
understand the research behind the treatments so as to 
use it safely and effectively.  In order to write the article 
below, I researched scientific, peer-reviewed journal 
articles to find out more about oxalic acid treatments for 
honey bees.  My article is a synthesis of what I read in 
the scientific journals and does not contain any opinions. 

As any good beekeeper knows, Varroa destruc-
tor is the number one threat to Apis Mellifera and is 
responsible for more deaths of honey bee colonies than 
any other contributing factor.  According to Cornell 
University, since Varroa mites first entered the United 
States in 1987, they have become even more deadly to 
our colonies because the bees no longer can handle mite 
loads as high as they once could. Varroa is a carrier of 
multiple bee-killing viruses so it now takes fewer mites 
to devastate honey bee colonies, which is why moni-
toring mite levels and developing a yearly treatment 
calendar is essential to keeping honey bees alive.  

Oxalic acid (OA) as a treatment for Varroa is still 
relatively new in the United States, with the EPA having 
approved it in March of 2015. As more beekeepers start 
using OA, more questions arise regarding how to use it 
effectively as a mite treatment.  Since OA is best used 
when a colony is broodless, one of the most frequently 
asked questions is in regard to outside temperature.  
When is it too cold to treat? At what temperatures is 
OA still effective?  

Because oxalic acid has been used to combat Var-
roa mites in Europe for decades, I reviewed scientific 
studies and found that a lot of research has been done in 
European countries where OA has been used for many 
years. Some of that research specifically mentions tem-
perature in regard to treatments.

All the information that I’ve included comes from 
reviewed journal articles, meaning that the scientific 
community has deemed that the science behind these 
studies is accurate and valid.  

In the first study, Rademacher and Harz (1) provide 
data supporting that OA can be sublimated (vaporized) 
when outside temperatures are greater than 2° Celsius 
(35° Fahrenheit).   The article also states that the dribble 
method of delivering OA requires an outside tempera-
ture that is greater than 3° C (37.4° F).  Their research 
is a reminder that people in other countries think about 
temperature differently than we in NJ might.  What’s 

cold in Sweden is certainly different than what’s cold 
in Egypt, yet Apis m. is native to both regions and can 
therefore tolerate both versions of what is considered 
cold.  While it might be hard to imagine dribbling any 
liquid onto bees when the outside temperature is only 
37.4° F, it’s important not to anthropomorphize the 
honey bees, remembering instead that they are insects 
and temperature affects them differently than it does 
humans.   

In the second study conducted by Rosenkranz, 
Aumeier, & Ziegelmann (2), data concluded that OA 
applied by trickling, spraying, fumigating, or as pure 
crystals (e.g. vaporized with heat) has an efficacy greater 
than 90% when colonies are broodless, and less than 
60% when there is brood present.  More importantly, it 
answers our question by stating that “efficacy is inde-
pendent from temperature.”  In other words, temperature 
has no impact on how effective OA is at killing mites.  
It works no matter what the outside temperature is.  

The third study by Charriére & Imdorf (3) simply 
recommends that beekeepers “carry out treatment at an 
outdoor temperature of above 0°C (32° Fahrenheit).”  

The last study by Radetzki & Bärmann (4) appeared 
on the Swedish beekeeping site, “Alltom Biodling.”  
What I found especially interesting about this study is 
that it shows the impact that the outside temperature has 
on the OA treatment’s effectiveness.  Most importantly, 
the effectiveness didn’t drop off until they treated at -2°C 
to 0°C (28.4°F to 32°F).  Since most people reading this 
article are not fluent in Swedish, below is a table from 
the study where I added the English words for clarity.  

(continued on the next page)
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In Conclusion, How Cold is Too Cold for 
Oxalic Acid?  

Based on a review of the scientific lit-
erature, treating with OA in any temperature 
above freezing — 0° Celsius, 32° Fahrenheit 
— will be an effective Varroa treatment if 
beekeepers use sublimation (vaporization).  
The dribble method is also effective but only 
at a slightly higher temperature of 37.4°.  
The research also supports that OA is most 
effective when a hive is broodless, which 
coincides with temperatures in NJ generally 
dipping down into the low thirties.  There-
fore, to ensure its maximum effectiveness, 
beekeepers should schedule oxalic acid treat-
ments during the winter months when brood 
levels are at their lowest point, knowing that 
they need not be as concerned about the out-
side temperatures as much as with keeping 
their bees healthy via low mite counts. 

The photo displays 
all the equipment 
needed for the sub-
limation of oxalic 
acid.  Please note 
the important safety 
equipment, includ-
ing the organic acid/
vapor respirator, 
safety goggles, & 
gloves.
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In my never-ending quest to be the nerdiest beekeeper on the 
planet, and because I’m constantly looking to Sweden for how to 
have fun with my bees when it’s cold outside, I confess to visiting 
Swedish beekeeping websites rather frequently.  I like to look at 
what they’re doing and use it for inspiration and new ideas that 
I could incorporate into my own beekeeping practices. Swedes 
have long relied on Oxalic Acid (OA) for their mite treatments, 
and one of the things I stumbled upon was how they vaporize OA 
from the top of their hives rather than the front entrances, which 
like ours, are located at the bottom of the hive.  

I found two videos that demonstrate this technique: 
https://youtu.be/w9JSdu_9pr8
https://youtu.be/nSy_gM1uqT8  
Once I watched these videos, I realized that vaporizing from 

the top would be a huge timesaver. I have mouse guards attached 
to my hive entrances, and vaporizing OA always takes extra time 
because I have to remove the guards, treat the hives, and then 
replace the guards.  

Additionally, since the bees are usually closer to the top of the 
hive, or already at the top of the hive, initiating the OA treatment 
closer to where the bees are already located could help ensure the 
effectiveness of the top-down mite treatment. 

The only problem with executing my plan of using this 
Swedish technique is that I have absolutely no carpentry skills 
and there’s no way I could recreate what I saw on the videos. So, 
instead of trying to build it myself, I did the next best thing. I 
sent the video links to NNJ member Ian Keller and begged him to 
help me.  In addition to having the skills, equipment, and materi-
als to build the Swedish OA Hotboxes, Ian also had a vision to 
improve upon their design.  Thankfully, I am lucky to be friends 
with someone who knows what he’s doing and who enjoys being 
a co-conspirator in my bee-craziness.  

In both of the videos, the Swedes used two shims – a small 
bottom one with a groove cut out for the Varrox Vaporizer to sit 
in plus a top shim that’s deeper, allowing for room (3-4 inches) 
between the vaporizer and the top of the hive.  The added space 
was to ensure the heat from the vaporizer didn’t burn the top of 
the cover.  

Ian’s idea was to connect the two shims together with hinges 
and permanently attach a cover to the top.  Ian’s design makes the 
hotbox easier to open with one hand while simultaneously pull-
ing the vaporizer out with the other.  Being able to remove the 
vaporizer easily and quickly (especially if I have two hotboxes), 
I’m able to vaporize more hives in much less time.

The dimensions Ian used were: Bottom Shim: two, 1-1/2” 
tall pieces at 18-3/8” & two at 16-1/4”  Top Shim: two 3-1/2” tall 

Hotboxing with Oxalic Acid
article and photos by Frank Mortimer, 
Cornell University Master Beekeeper

(with special thanks to Ian Keller)

(continued on the next page)
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pieces at 18-3/8” & two at 16-1/4” 
Ian also stapled felt weather seal around the bottom to ensure that there were no vapor leaks, and added a 

handle on the front for easy lifting. 
The end result was that it worked like a charm!  In several of the hives, I could see wisps of vapor coming 

from underneath the hive where the inserted bottom board wasn’t fully sealed.  (which is exactly why I always 
wear my 3M organic acid respirator when vaporizing OA).  Actually, I was pleased to see the OA vapor coming 
from the bottom of the hive because it validated what the narrator on the Swedish video had said: “OA vapor 
will travel down and gas the whole hive.”  Using the OA hotboxes considerably reduced the time it took for 
me to vape my hives.  I also liked how the vaporizer was safely positioned away from the bees, the wax, and 
all the other (flammable) parts of the hive.  

The only negative side effect from using the Swedish AO method is that now my bees are craving Swedish 
meatballs and tiny IKEA furniture.  

1. Ian’s OA hotbox sitting
on a hive. Note the handle
and the slot for the vapor-
izer handle.

2. The hotbox when it’s
open, which is easy to do
with one hand.

3. Hotbox with the vapor-
izer in place. Note that
it’s well above the bees
and how happy they look,
knowing they’re about to
be vaporized.
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A Quick, Easy, & Safe Vaporizer Carrying Tube
Martine Gubernat, RVBA member

24" x 3" PVC @ $7.00.  Lightly sand the 
inside and outside edges of both ends, 
wiping away dust from tube when done.  

2, 3" end cap @ 45 cents.
Use 2-part PVC glue to 
secure one in place.

The other end cap is used 
with 2 washers & 1 knob 
for the removeable lid.

2 washers on the un-
derside of the lid (for 
stability).

The vaporizer fits perfectly inside the tube & is protected from bending (but don't put a hot unit in the tube!). 
Tube size may vary based on the size of the vaporizer tray.




