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Podcast Welcome and Lotta Kristiansen's Beekeeping Journey
Jamie

Welcome to Two Bees in a Podcast brought to you by the Honey Bee Research Extension
Laboratory at the University of Florida's Institute of Food and Agricultural Sciences. It is our
goal to advance the understanding of honey bees and beekeeping, grow the beekeeping
community and improve the health of honey bees everywhere.

In this podcast, you'll hear research updates, beekeeping management practices discussed and
advice on beekeeping from our resident experts, beekeepers, scientists and other program guests.
Join us for today's program. And thank you for listening to Two Bees in a Podcast.

Amy

Welcome to this episode of Two Bees in a Podcast. Today, we are joined by Lotta Fabricius
Kristiansen, who is a PhD student researcher with the Swedish University of Agricultural
Sciences. She is also one of my favorite people in the beekeeping world.

She's a beekeeper, she's an author, she is a community educator and a beekeeping advisor. And
we're going to talk to her today about beekeeping, advisory services research, and beekeeping in
Sweden. Thank you so much, Lotta, for joining us today.

Lotta Kristiansen
Thank you for having me.
Amy

So, we always start with asking our guests, tell us a little bit about yourself and how you got into
the beekeeping world.

Lotta Kristiansen

Yeah, and for me, it was actually through the honey. I love honey. That's how it is. And I've done
it since I was a kid. My grandparents always had a jar of honey on their kitchen table, and every
time I got there, I always went for the honey.

But I mean, then I didn't produce my own honey, of course, at that time. But when I had the
possibility, this is about 30 years ago now, I took the opportunity to start beekeeping, and from
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there, everything went. I just quit my other job, and everything went into beekeeping in some
way.

An Overview of Beekeeping Practices in Sweden
Jamie

I love that. I don't need this other job. Beekeeping is so awesome. So, you decided to pivot. I like
that. All right, so you are currently a PhD student research assistant in all the things that Amy
read off at the beginning. And we're going to talk about all of that during this interview.

But before we get to that, I'd really love for you to give us an overview of beekeeping in Sweden.
I know that's a big request because we're asking you to cover a whole country, but we've got an
international audience. They just want to hear what it's like to keep bees where you live. Like, do
beekeepers focus on honey production?

Do they focus on any pollination? What are the floral resources? Could you just talk about
beekeeping in Sweden in general?

Lotta Kristiansen

Yeah, of course. And I mean, I think, if you look where Sweden is situated, it’s far north in the
Nordic countries, and many people don't think even that we can have beekeeping in this part of
the of the world. But we do have it and we are, if you look at Sweden as such, we are of the size
of California.

If you compare size wise on the area. But for how many people live in Sweden, it's like 10
million people. And out of these ten million, we have around seventeen thousand beekeepers.
Not that much if compared to the US, but you are also very big country. And compared to the
other Nordic countries, we are the largest country both area wise and also beekeeper wise.

Most of the beekeeping is in like one-third of the country. We've had a long narrow country
going from South to north. So, the conditions in the country are very different in different parts,
meaning that when the spring starts in the South, you still have winter in the north.

So, we have those differences. And most of the population in Sweden live South of Stockholm
with about one-third north from the southern tip of Sweden. And most of the beekeepers are also
in the South compared to the North. And if you go into how many bee colonies we have, in these
like 17,000 beekeepers, we have around 150,000 colonies.

And this also says something that we don't have that many colonies per beekeeper. So, like 95%
of all the beekeepers have less than 25 colonies, and I would say around 70% maybe have just
one or two colonies or maybe up to five.

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA

So, it's rather quick. You become a more large scale for our standards to measure things. So, for
example I have a beekeeping company together with my husband. We have around 60 colonies
which means we are already in the upper end of how many colonies beekeepers in general have.

So, hobby beekeeping is a big part of pollination or the beekeeping, as such. But we do have full-
time professional beekeepers, but there are not very many. But if you calculate or count how
many hives they have, of course they do have the most colonies compared to the other 95% of
the beekeepers having only like 1 to 5 colonies, there were 25 at the most.

So, honey production is probably the thing that most beekeepers go for. So, even if you have
only one or five colonies, you rather quick get more honey than you can eat on your own or for
your own family.

Which means you do sell honey. Quite many beekeepers sell their honey to neighbors or friends
or in the stores even if you don't have that many colonies. So, we usually say, depending on
where you are in the country, we will have harvests around 30 to 50 kilos per season per colony.

And if you have more large-scale, you usually go for more, maybe, agriculture intense areas
where we have most in the plains in the South and the biggest crop there for honey would be
oilseed rape or canola.

So, then you can have harvests like 70, 80, 90 kilos per colony, maybe per season. So, that's the
difference. And where we live a little bit further, we are in the middle of the South, you can say,
of Sweden. We have an average harvest of 40 kilos per year.

So, that's how it looks like. Of course, there are some demands for pollination services as well,
especially in the fruit productive areas we have in the South. Mostly apples, I would say, are the
ones asking for most pollination. Then we have, of course, some like could be blueberries or
raspberries and these kinds of orchard crops as well.

But mostly I will go for apples, and they do pay for that service. But if you go for more like
aerial crops, like I said, canola or oilseed rape, you don't get paid for that kind of work being a
beekeeper. They love to have you there with your bees, but they don't want to pay you for the
service.

You can get some payment though, if you're going for pollination of seed production for white
clover, for example. So that's another possibility. Otherwise, we do import a lot of honey to
Sweden. We produce about half the amount of what people in Sweden eat for honey.

So, we have to import honey as well. And we do have a lot of problematic situations with that for
beekeepers because the prices have been, you know, dropping a lot in the European market and
also in Sweden. But, we are positive. Things are changing, we think. So that's good.

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA

Developing Beekeeping Advisory Services in Sweden
Amy

It's always fun to hear, you know, beekeepers from different countries because there are similar,
you know, challenges that we face. And I do know that you work a lot with beekeepers in
Sweden. There is one of you, and Sweden, like you said, is kind of the size of California, let's
say, here in the United States.

And you've put together, it's the equivalent of extension and you all call it advisory services. And
so, I'm interested, you know, I know a little bit about it. I've met some of the people who are, you
know, in, I guess what we would call little districts in the country.

But you've started this advisory service for beekeepers. You yourself work with beekeepers. You
identify challenges. You work with them to hold workshops. And so, I'm interested to know if
you could tell our audience more about, you know, how this advisory service came to be, who
the individuals are, and what kind of projects are going through and how do you oversee this?

Lotta Kristiansen

Yeah. So, a couple of years ago, I mean the structure of the organization of the beekeepers are
that we have one big organization almost covering all of the beekeepers in Sweden, the Swedish
Beekeepers Association. And then they have regional districts, and they have local beekeeping
club affiliated to that, and then we have an organization for professional beekeepers.

But for being able to support all the beekeepers, especially with a topic of keeping the bees alive
and healthy, now, is it 8 years ago about, we took the initiative and I, together with a colleague at
the university, we interested them in beekeeping and beekeepers.

As such, we took the initiative to invite the different stakeholders within the beekeeping sector.
And then we had workshops trying to figure out how we can improve the industry and how can
we help the beekeepers? Are we helping them the way we should?

What kind of the supportive function is necessary to improve beekeeping in Sweden in different
ways? And we discussed many things. One of the most important things that everyone actually
agreed on, because that's really not everything that agrees on, but one thing was that we need to
keep our bees healthy.

And for that we need to have good support with trustworthy information and advice providing
people around the country. I mean, at that time, we had one person employed acting as a bee
health advisor and then working at the Swedish Board of Agriculture.
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And we said this is not enough for all the beekeepers. We need to be closer to the beekeeper. So,
that's why we decided that we should try out project-wise to have like a network of regional bee
health advisors around the country, not everywhere.

I mean we started with like 5-6 people and then we had grown, now we are 16. If we look into
the regions we have in Sweden, we had 21 regions, so we are not covering with one person in
every region, but some of these advisors can actually be, you know, approached from many other
regions.

So, they know how about the local conditions, since we have these differences within the country
in regard to how the climate is and how you do or you adjust your beekeeping accordingly. So,
it's good to have someone with this local regional knowledge.

So, that's how we structured things. And from there, we have been doing this now for five years
and it's still running. I should say it's a free service for all beekeepers. They can actually call any
of these 16 advisors and ask if they can come to their apiary.

And if they're going to their apiary, of course, the closest one will go if they want to have a visit,
that's fine on an individual basis. Also, can take a phone call or you can have e-mail
conversations, meetings or whatever, and also group wise. So, it's both in person meetings but
also digital ones. And we try to cover the whole country as good as we can.

Jamie

And any beekeeper has access to this service, whether one colony all the way up to commercial
level?

Lotta Kristiansen

Yes, it's for everyone. So, we're trying to be very broad, and not all advisors, I should say, in this
network know everything about everything and all kinds of beekeeping. So, they have some
special interests or special knowledge within these groups they can share and say they got
contacted from one beekeeper and they feel that the colleague could do this better than they
transfer that beekeeper to that colleague.

So, we're trying to cover both hobby beekeepers, like you said, with one colony up to if you have
a, [ don't know, I would say the biggest beekeeper we have in Sweden have about 2000 colonies.
So, we're trying to be there for everyone.

Lotta's International Beekeeping Development Projects

Jamie
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That's amazing. I really think that that's noteworthy. I'd love to chat with you about this behind
the scenes and see how you guys put all this together because it really sounds amazing. Well, let
me pivot a little bit outside of where you live and talk about some of your work to other
countries around the world. I mean, you guys visited us just a couple of months ago, and we
really enjoyed having you with us, but you've also done a lot of work outside, for example,
Vietnam and India. Can you talk a little bit about your international programs, the collaboration
when you visit other countries?

Lotta Kristiansen

Yeah, I mean, that's the really cool thing with beekeeping is that it's actually done wherever, all
around the globe you can say. And beekeeping is such a door opener for everything. You can talk
to anyone about bees and beekeeping, and you will connect with people in a very, [ would say,
you know, close way of talking because you have the bees in common.

So, when I started my beekeeping in the end of the ‘90s, then I think the first time I got the
opportunity to go abroad was actually in 2008. I became part of a Danish development project
about beekeeping in Vietnam.

They have had a previous project in Vietnam in the beginning of 2000. And a little bit later they
had this follow up and they wanted a woman beekeeper to coming along. And that time, they
asked, actually, my husband then if he knew anyone who could be interested.

And then he said, oh, I think Lotta could be interested in this. So, that's how it started. And we
had this very, I think I really learned how to work in development projects also in another
country like this. So, we had the project, we supported the beekeepers living in that part of
Vietnam.

We were in the northern parts of Vietnam. So, it’s, I would say, more small-scale beekeepers and
how can they improve their living situation by keeping a few bees and earn some money from
selling honey and working together, forming local beekeeping clubs and, you know, support
families in ways.

So that was my first introduction to development projects abroad with the beekeeping focus and
literally, I really love this. So, then, having this as a starting point another few years, I think this
Vietnamese project, it started in 2008 and then stopped in 2013 was the last year.

And then in 2016, I got a question from actually a European, Asian, or Indian trade program,
about honey and they wanted to have someone who could go and investigate or look into how
the quality of the Indian honey looked like and how they could improve that in order to export
their honey to Europe.
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So, that was another thing that I started to do in India, in the northern parts mainly, but with, I
would say, very big operations of beekeeping there. So that was another entry point. And then I
also did the organic honey production in India and compare that with the European standards for
organic honey production.

So, from there, I ended up in another project in Sri Lanka and we got some funding. This is from
the Swedish Development Corporation Agency who financed it. And we had this one year with
Sri Lanka and southern parts of India.

Then we added on another project including Nepal and Laos. So, we worked with Living Labs as
a concept that we had like 6 places, 2 in Sri Lanka, 2 in India and then one in Laos and one in
Nepal.

And we compared these countries to see what kind of challenges they had. Could they work with
them the conditions that we had in the surroundings, in the landscape, and how could we
improve the situation for honey bees, but also for other pollinators?

And how is the honey market looking? And yeah, many, many, many things. So, it's really
rewarding to work in these countries because sometimes I could feel that we are a bit, you know,
your small-scale beekeepers in Sweden, we complain a lot with many different things because
we think it's challenging, but it means so much more in the development country situation
because they're really, really — if something happens in the beekeeping has such a big impact on
your personal economy, for example, and your personal life compared to maybe the situation we
have where we are in Sweden.

So, from that purpose, I think it's really great. But somehow, we have more or less the same
problems or issues, but they mean different things. They have bigger impact or less impact.

Amy

Lotta, you know, when you're looking for a sidekick to go with you on these projects, you know,
I'm available, you know?

Lotta Kristiansen

I would love to have you with me. And maybe I can add another thing because women is also
part of this. I mean, in many countries, men are the ones doing most of the beekeeping,
especially before when they had honey hunting as such, women didn't do that.

But now when they have beekeeping closer to home, more women are engaged. So, it's also great
to be a woman and encouraging other women to take up beekeeping. And yeah, I think that's also
great part of it. So, you're very welcome, Amy, to join with me next time I'm going.

COLOSS, B-RAP, and Al in Beekeeping Research

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA
Amy

So, you know, another thing that you are very heavily a part of, and this is when I had introduced
you, I said you're one of my favorite people in the beekeeping world. And that was because we
have a lot in common with science communication and sharing research, you know, with our
stakeholders.

So, you're very heavily involved in the B-RAP group. And I'll let you tell everybody what B-
RAP stands for within COLOSS. So, can you tell us a little bit about B-RAP? Maybe tell us a
little bit about COLOSS and the purpose of B-RAP within the COLOSS umbrella.

Lotta Kristiansen

Yeah, so B-RAP, one can wonder what that that is. We are not a group singing music, usually, at
least. But anyway, B-RAP stands for Bridging Research and Practice and COLOSS is a global or
an international organization for honey bee health.

And it started when they had the big crisis of honey bees dying in like, yeah, 20 years ago about,
I would say. So, it started as a network and then continued as an organization. And I mean, a lot
of research and collaboration within research to find ways forward to keep the beast healthy in
different ways is done within this organization in in a such a way that the members are
collaborating on their different parts of the world.

And then we figured that we need to have a good outreach with the findings that we have from
those projects and research initiatives around the globe. So now it is, I think it was 2015, 14-15,
the B-RAP group within COLOSS started and together with another group working with colony
losses survey.

And there we also have a lot of knowledge that we know, the beekeepers face different issues
and problems and how can we help the beekeepers, you know, to improve their beekeeping in
such a way that they can take advantage of the findings from the research.

So, this was kind of a group forum, not doing that communication for the organization, but
helping researchers and helping finding ways to reach the beekeepers from research. How can
we bridge this gap?

Like what you are dealing with extension, but not everywhere in the world we have extension as
such. So, we have to find ways to reach the beekeepers and where can we reach the beekeepers,
in which channels can we use, and just not to just produce a lot of research findings that is not
used.

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA

It's better to try to find ways to communicate so that the beekeepers can improve their
beekeeping regarding this. So, I think that's one of the main topics and main purposes of B-RAP
within COLOSS.

Jamie

I think little one of the things that's cool about what you do is you don't just educate beekeepers,
but you also consider better ways to get information to them. We could broadly call this scientific
communication, right? You participated in research projects.

You've shared some information at Apimondia in Copenhagen. You've also done a beekeeping
advice series of articles for Bee World using ChatGPT. So, I'm curious, how are you and your
colleagues exploring better ways to get information to beekeepers?

Could you talk a little bit about the research that you're doing around that or the practical
experience that you're investigating around that topic?

Lotta Kristiansen

Yeah, so my co-chair in B-RAP, Linda Moravitz and I are kind of the ones figuring out what kind
of topics could be interesting to collaborate around within this group within B-RAP. So, we did
in 2020 and 2021, we initiated a global survey just to try to figure out where the sources of
information that the beekeepers are going for to find the knowledge they need to do a good
beekeeping.

So, we asked many different questions, but we focused really on a few of them just to see what
sources are they using and what would they prefer to use if they could find other ways of finding
the information just to try to, you know, explore the channels that they are using so that the
researchers can then, in their turn, see if I use these kind of channels, I have the bigger possibility
to reach that particular group of beekeepers, depending, of course, of age and size of beekeeping
and such.

So, we also looked into how many beekeepers use the Internet, like Chat and then asking for
YouTube movies, and every other things. But, like, Al it's really something being there that you
can also ask.

So, we looked into ChatGPT as one, but we also looked into other kinds of trained chatbots that
you can ask questions about beekeeping as such and compared things there. We had just typical
beekeeping questions.

We asked some simple ones about why don't the queen or why aren't the bee entering the queen
excluded accessing the supers for example. And we also asked more tricky questions like I have
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a problem with AFB, and I think I have clinical symptoms, and I live in Norway and I... and this
and that.

Then we looked into the answers from those Als that we tried. And I mean, they could answer
quite simple questions rather good, but the more complicated ones that also needed follow-up
questions was really tricky for them to answer in a correct way.

And actually, they provided, I will say, very bad advice. They also advised things that has no
relevance at all without actually what the question was about. But yeah, so we think that in order
to kind of explore how beekeepers are searching for information and how they get the knowledge
that they need. If we know more about that, then the advisors or extensionists or researchers, if
they are working more with extension part, maybe, how they can reach the beekeepers in a better
way.

So, the next step now we're looking for is actually trying to compare how the situation regarding
beekeeping training and knowledge looks like in different parts of the world. We have
concentrated mainland Europe, but we also have from Africa, and we also asked North and South
America and then Asia will follow a bit later.

Amy

There's so much work to be done with, you know, looking at ways that people like to learn and
ways that people like to communicate and ways that people like to receive communication. So,
when we start looking, it'll be interesting to see the information of looking at beekeeping advice
from early on, you know, with Al and then maybe in a couple of years or in a year, you know, see
if that changes as more information gets looked at. So, pretty interesting stuff.

Lotta Kristiansen

Yeah. And I think, I mean, if we look now, I mean, this was in 2024, we did these Al questions
and we looked into them. If we look now, I'm quite sure it has already changed because it's so
fast growing and learning. So, yes, interesting how it can be like a help to some extent, but you
have to as a beekeeper know what is possible and what is not possible to ask an Al and if you can
trust that information that you get.

Amy

Definitely. So, where do you see the future of science communication and beekeeping? If you
could figure out the future, how do you think people are going to start receiving research based
information?

The Future of Science Communication in Beekeeping

Lotta Kristiansen
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Yeah. And I would say that the research community should change the ways it's working. I mean,
I think at least, I can speak for Sweden and probably most part of Europe, at least. But even
though, I mean, being a Research Institute or as the university, we are there to serve the public
with knowledge so that way they can implement and improve what they are working with in
society as such in a whole.

But then being a researcher, you're not awarded at all to produce or to talk to the industry or to
write popular science articles or reach out to, in this case, beekeepers doesn't give you any merits
as such.

So, it's only more, you know, articles within the community or research itself. It's more
rewarding for within academia rather than to connect with society. And I think that really should
be changed if we want to have more possibilities to really provide beekeepers with good
information and to connect and work closer with the industry as such.

So, that's one thing, at least, I think, if I could change anything, I would start there a bit, but that's
a long process. So, that's one part of it. But I really hope that by now what we are trying out,
having these regional bee health advisors we have in Sweden, that we have more than one person
being able to answer all the questions for the beekeepers.

I don't know if I could call it foster the beekeepers, but they actually should feel that they are
valuable or the services that their bees are doing in regards of honey production, but maybe more
for the pollination.

But anyhow, that they feel, as an agriculture activity, they have the same rights as if they were
producing milk or they were producing wheat or whatever bigger crops, cows or whatever they
have within agriculture that the beekeeping is also very important agriculture business or
agricultural topic that deserves to have the right to a good advice.

So, I hope and this is advice, the advisory service is usually the function that kind of connects the
research with the community of beekeepers. So, if we have more of them available and that they
have a good quality, then hopefully we can improve the situation for many beekeepers.

And I mean, that's why I've been visiting the US and also Canada and North America to look into
the how extension is actually working because we don't have that function usually in Europe and
in Sweden, definitely not.

So, that's for me, I think if I could hope for something in the future, that we could bridge
research and beekeeping in a good way through the advisory services and make it a permanent
kind of position, make it more available for beekeepers.

Lotta Kristiansen's Additional Beekeeping Initiatives
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Jamie

Well, Lotta, I think that's very inspiring, and I've really enjoyed my interactions with you over
the years and seeing the work that you're doing on behalf of your beekeepers, not only in Sweden
but elsewhere. I'm just curious, as we kind of wind down this interview, is there anything else
you'd like to share with our listeners?

Lotta Kristiansen

Oh, I could share many things because what I'm also working with is, apart from these advisory
services, these are very closely affiliated with my position at the university, I also have a
nonprofit organization that I work with called Pollinate Sweden.

And there we have this community education or outreach for the public talking about the
difference between honey bees and wild bees. And we're talking about pollinators in a broader
sense, and we have a lot of outreach through that. So, it's another initiative that I'm working with,
which I think is really a cool and important topic as well.

And I did start an organization called Swedish Bees where we had, you know, promoted Swedish
honey and put it together with the pollination service that the Swedish bees are doing with the
Swedish honey. And so that started 10 years ago, and I'm done with that now, but it's continuing.

So, I love bees. I mean, that's the fascinating thing with beekeeping. So many things that you can
work with, and you can't be everywhere, so you have to kind of focus on some things. But I can't
stop having all these ideas of good things that you can do all the time.

So, for me, I guess that's how I am. I kind of get a lot of ideas all the time on all the topics but
trying to find others to back with that.

Amy

I think that's amazing. You know, it's job security and also it's just really fun to have a job where
you can feel like you can help beekeepers around the world. So, Lotta, I think that you have one
of the best jobs in the world. So, that's my personal opinion, but I think you're doing lots of great
things.

And I was really happy to have you on the episode today to talk to us a little bit about
beekeeping in Sweden and also about some of the advisory services that you all are starting
there.

Lotta Kristiansen
Thank you for having me, I'm happy to share this.

Q&A: Varroa Mite Resistance to Oxalic Acid
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Stump the Chump
It's everybody's favorite game show, Stump the Chump.
Amy

OK, everybody. Welcome back to the question-and-answer segment. Jamie, I'm really excited for
these questions. I'm always excited for the questions. Me being excited, I guess that's an Amy-
ism on this podcast. All right, Jamie, so the first question that we have is about oxalic acid and
the potential for mites to become resistant to OA.

You know, what are your thoughts on this because some people say that there is there hasn't been
any resistance shown. Some people are saying that it could be a concern. What's going on with
it?

Jamie

And Amy, I love our Q&A series because sometimes people point out stuff to me that's just right
up under my own nose. And it's funny because the questioner said we keep being told that oxalic
acid resistance development, very low probability, likely not going to happen, not a problem at
all.

But I read this paper by Maddaloni and Pascual and the title of it is, “Isolation of oxalotropic
bacteria associated with Varroa destructor.” Well, I know Madaloni and Pascal. The reason I
know them is because they're UF professors with whom I've worked on other projects.

Jamie

And I'm sitting here going, I didn't know this study, so I went and read it. And basically, what
they did is they actually were able to isolate bacteria from Varroa. And these particular bacteria
are oxalotrophic, which means they can degrade oxalic acid.

And they make a statement in their abstract that they actually were able to isolate a number of
oxalotrophic bacteria from Varroa destructor. That's what they find a lot with Varroa destructor.
In other words, they're associated with bacteria that naturally breakdown oxalic acid.

And so, the questioner is like, is this a problem? OK, so all I can say is wow, I should have
known better. I should have known this paper existed because these individuals are colleagues of
mine. So, [ want to give a shoutout to our listener who asked that. But that still really doesn't
address oxalic acid resistance.

Varroa wouldn't, in this case, be necessarily developing resistance because it would be a bacteria
or a bacterium that were the ones doing this to the oxalic acid. It’s not the Varroa that are
resistant to it. It's the bacteria that are breaking it down.
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Let's unpack both of these avenues. I was unaware of this research. I've got to read more about it.
Let me just say on the front end that I'm not aware of any evidence of Varroa becoming resistant
to oxalic. So, even if they are associated with oxalic acid degrading bacteria, there's no evidence
at the moment that it's causing a problem.

This paper was interesting. I really like the research. I can't believe it was done here by my
colleagues, and I didn't know about it, but you know, I don't know everything. So, that was
fascinating. But it doesn't necessarily suggest that Varroa would become resistant to it because
we know, first of all, we've seen no evidence.

We know it still kills Varroa and we know that we see it in our lab. We've had students and
technicians, etc. continue to study oxalic acid here in our lab and it still kills Varroa. Its mode of
action is not known. So, this is kind of that second avenue, right?

This other way that they might become resistant. Its mode of action is not fully known, but it is
currently believed that it causes damage to the feet of Varroa. So, resistance usually develops
when there's some sort of pathway in an organism that a chemical disrupts.

And so, in that organism, they may only need to change one base pair. They wouldn't do it on
purpose, but maybe a mutation leads to a single changed base pair where now that chemical no
longer, you know, effects that genetic pathway. Well, it is not believed that oxalic acid effects
Varroa in that way.

It's more like it damages their feet. And so, to develop resistance to this, if that's true, if that's the
mode of action, Varroa would need to develop not just one mutation, but multiple mutations that
led to a reformation of, for lack of a better term, their feet.

So, there's just no evidence. There's a low probability. Nothing's impossible in this context. It
doesn't mean it won't happen, but I think there's a low probability that would happen for oxalic
acid, the standard resistance development. But I got to admit the paper that was sent to me was
pretty intriguing about Varroa associated with bacteria that can break down oxalic acid.

I'm going to have to look more into this. But the good news is there's no evidence at the moment
that that's happening. So, you know, our questioners put this on our radar. What a great question.
I'm ashamed I wasn't aware of that paper otherwise.

Q&A: Queen Swapping for Swarm Prevention
Amy

I love that listeners are sending us papers that they're reading. I think it's great. But also, were the
researchers who did the research, were they in our department?

Jamie
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No, they're not. They're in microbiology, and we were working together to look and see if we
could modify bacteria to make it where they would degrade chemicals that honey bees get into
their bodies. But essentially, they're really good at isolating symbiotic microorganisms of lots of
things.

But in my interactions with them, with insects, and then being able to transform those
microorganisms to do their bidding, in this case, degrade toxins that honey bees would be
exposed to. Kind of neat research. They're really cool that they did this.

Amy
Oxalotrophic.
Jamie

Well, I'm not even sure I said that right. So, oxalotrophic, I'm going with that. I think it just
means oxalic acid-eating. I hope that's what it means.

Amy

Very cool. Sure, that's what I think it is.

Jamie

Otherwise, I just made that up and sounded fancy.
Amy

OK, for the second question that we have, I guess there was a podcast in the past where you were
talking about swapping queens, you know, as a splitting technique or to prevent swarm
prevention. Can you know, can you remind us of what that was and what you said and say it
again?

Jamie

Yep, I absolutely will because I think I know what this is referencing. This is one of those Jamie-
isms that I've had a little bit of experience with. OK, so imagine that you only have two colonies,
all right, in your backyard, 2 colonies. And you clip the queens in both of those as a measure of
swarm insurance.

And if you guys have listened to me talk about this on the podcast, you know that I clip my
queens for swarming. It's not swarm control. The bees might still try to swarm, but it's swarm
insurance. They can't swarm because the queen can't fly. If she can't fly, they're not going to
leave. If they can't leave, you're not going to lose those bees. So, there you go.
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But if they do try to swarm with a clipped queen, they'll cluster around her wherever she lands.
In some cases, they will go back into the hive and swarm again, and they'll fail that time, and
they'll go back into the hive and swarm again, and they'll fail that time. They fail because the
queen can't fly.

Most of the time, though, the bees will cluster around or underneath the hive. It's so crazy that
we're talking about this. We're recording this Q&A series on a Tuesday, and on Sunday, 2 days
ago I was telling my wife, honey, I've got to go work my colony.

I have not seen them in two weeks. It's swarm season. I'm worried that they're going to have tried
to swarm. I'm worried that they're going to have tried to swarm. I knew they couldn't, but I
worried that they were going to try. And I'm like, there's a risk that I'm going to go to my hives
and I'm going to find a swarm underneath my hives.

I went to my hive and found a swarm underneath my hive. They tried to swarm. My queen was
clipped. There was nothing I could do. In my experience in the past, if [ were to take that cluster
and put it right back into the hive from which it swarmed, they’d try again tomorrow.

And if I took that cluster and put it back in the hive from which they swarm, they’d try again
tomorrow. At some point the bees are going to consider themselves to have failed, that the queen
can't do it, and in those cases, the queen is lost.

Generally descriptive there. I think they're killing her. They're saying she's incapable of
swarming. We want to swarm. I believe they get rid of her, but I need experimental evidence to
show that. So, in my experience over the years, you can either hive that swarm, or you can return
it to the nest.

If you return to the nest, they're going to try again and you're going to end up with a queenless
hive. So, what I will do if I don't want to lose that swarm, if [ want to put the bees back into their
colony without losing that swarm, I will put them back into their colony.

I will find the queen because I know they're going to try again tomorrow. I'll find the queen in
that colony. I'll find the queen in the neighboring colony. I will cage both of those queens, and I
will simply switch them between colonies.

So, queen from swarming colony A will go into colony B. Queen from colony B will go into
swarming colony A, and then I'll go back three in four days and release the queens. Basically, I'm
requeening the two colonies with each other's queens, and what I have found is that is reduced
that swarming tendency of that colony that if I gave them back their old queen would simply try
to swarm again.

And so that's kind of a little technique that I use. I swap the queens to stop that stimulus. Of
course, if I wanted another hive, I would just hive that swarm and I'd move on. But it's common
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for me to hit a stable number of colonies and I don't want more. But [ want those bees back in
their box, and to accommodate that, [ have to swap queens.

Otherwise, they would just swarm again if I put their queen back in the hive. Does that make
sense?

Amy

It does make sense, but my question is, what makes it different with them having a new queen of
the bees just decided they don't need to swarm anymore?

Jamie

So, all I can do Amy, is speculate and I'm going to anthropomorphize here and give them like
humanlike characteristics. My guess is what's happening is the swarm process produces a new
queen. And when you keep giving them their old queen back, they keep trying to swarm. And so,
when I give them a new queen, I think I flip a switch and say, hey, swarming has happened,
you've got a new queen, we can move on now.

And I think that's what's happening. But you know, I would need to show that experimentally.
But what I do know is it seems to work consistently.

Amy

That's interesting. Yeah. You would kind of just think that like the ones who were wanting to
swarm have already decided they wanted to swarm, whether or not, you know, they have a new
queen or an old queen. But I guess that's not the case.

Jamie

Crazy things, right?

Q&A: Can Honey Bees Be Trained?
Amy

Right, that is crazy. All right, so I'm going to ask the last question. All right, the question was
written by someone, the question was asked by someone named Aspiring Super Villain. So, what
they have asked is to what extent could you train honey bees? Has any research been conducted
on modifying the behavior of honey bees? Operant conditioning has been proven successful in
other animals. Haven't heard about it in honey bees. Could you hypothetically have attack bees
that swarm your enemies?

Jamie
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Well, we are a world of people who get along, so we have no enemies. And of course, I could
never give recommendations on training bees for that purpose.

Amy
Unless you're a super villain.
Jamie

Unless you're a super villain, and the questioner is an aspiring super villain. So, I won't answer
that part of the question. But what I will say is that people have been able to train honey bees.
You can train honey bees. And the most classic example that I remember of seeing this is Jerry
Bromenshenk, who is a retired honey bee professor from, I think it was Montana State
University.

He did this really neat little thing where he would use his university's logo and train bees to
associate that logo with a honey reward. And the same way that you would expect bees to learn a
flower, this flower gives me nectar.

They were learning that this logo means I get nectar. And he created a maze where each room of
the maze had two holes, two doors as it were. Hole number one had his university's logo. Hole
number two had his university sworn enemy’s logo.

And he plays this little music and introduces the bee into the first chamber. And as it chooses his
university's logo time after time after time again, it led to a room that had the sugar water reward.
And so, he trained bees to cheer for his school over the enemy school.

It is a funny story, but basically it does illustrate that you can train bees because he did. He said
this logo equals reward and the bees learned it. And so, presumably you could do that kind of
thing for all sorts of rewards.

I know that there's this big thing right now with bumblebees, bumblebees learning to roll balls
and open trap doors and things like that to access rewards through learning. And so, presumably,
honey bees have demonstrated to us that they can learn these things and associate these cues with
things that they want to accomplish.

So, for lack of a better explanation, you can train honey bees. Of course, I wouldn't suggest you
do it for super villain purposes, but [ would say that, and I'm not even sure it's possible at the
level the aspiring super villain said. But I will say that from a research perspective, honey bees
have demonstrated the capability of learning some really nifty things.

Amy
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Definitely. You can train honey bees. You probably wouldn't want them to train to attack things,
right?

Jamie

Certainly.

Amy

And they die after they attack.
Jamie

Of course, we just, we just love honey bees and we love people, so we would never want to do it
for that purpose.

Amy

I need to know who that is.

Jamie

I don't want to know, personally. I’'m not sure I want to.
Amy

That's hilarious. Well, I don't know, Jamie, I don't think I ever would have thought five years ago,
six years ago when we started this podcast that this would be a question that we were answering.
But I'm glad Super Villain is interested in asking questions on our podcast. So, thanks everyone.

If you've got questions, follow up topics that you want us to talk about, let us know. There's
always something to talk about, right, Jamie? So, we'll continue, yeah, continue the podcast until
we have nothing else to talk about. So, thanks a lot.

Episode Conclusion and Contact Information

Hey everyone, thanks for listening today. We would like to give an extra special thank you to our
podcast coordinator, Jeffrey Carmichael. Without his hard work, Two Bees in a Podcast would
not be possible.

Jamie

Visit the UF/IFAS Honey Bee Research and Extension Laboratory's website, UFhoneybee.com,
for additional information and resources for today's episode. Email any questions that you want
An Equal Opportunity Institution. answered on air to honeybee@ifas.ufl.edu. You can also
submit questions to us on X, Instagram, or Facebook @UFhoneybeelab. Don't forget to follow us
while you're visiting our social media sites. Thank you for listening to Two Bees in a Podcast.
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