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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.

Dr. Nurit Eliash Shares Her Varroa Journey

Hello everyone, and welcome to another episode of Two Bees in a Podcast. Today, we are joined
by Dr. Nurit Eliash, who is a research fellow in the Honey Bees and Mites Lab at the Shamir
Research Institute at the University of Haifa, which is in Israel. Nurit, thank you so much for
joining us on today's episode.

Dr. Nurit Eliash
Thank you so much for having me.
Jamie

I'look at the title of what we're having you on to discuss and, basically, it feels like everything.
So, I've got the title here, Varroa, viruses, biology of Varroa, and control of Varroa. And you
know, our listeners have heard us talk a lot about Varroa over the years, and we're bringing you
on because you've got so much experience with Varroa and virus coevolution and biology and
control.

But Nurit, before we ever get into any of that, I would love to hear how you got into the
beekeeping world in the first place. How did you find yourself working with honey bees?

Dr. Nurit Eliash

So, first of all, I have been working on Varroa mites since my master's. So that's about 17 years
from now. So, I started in Hebrew University in the Faculty of Agriculture, where I studied
entomology and the plant protection.
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So, this is how I got acquainted with honey bees. So, I did my master and PhD at Ministry of
Agriculture. And it was in 2009, where, also, in Israel we started to talk about, we started to think
about colony collapse more seriously.

And all fingers were pointed at Varroa mite. So, this is where I started to study honey bees. And
it was immediately directly into the Varroa mite focus. And since then, actually, this is what I'm
doing. My main thing.

Unpacking Varroa's Highly Specific Host Interaction
Amy

So, in recent years you've done a lot of research on Varroa, as you mentioned, and viral
evolution, co-evolution. Can you give us just a road map of, you know, some of the research that
you've been doing and then some of the findings that you've had through the years?

Dr. Nurit Eliash

Well, I started by looking into Varroa in honey bee interaction. So, we all know, actually, the
entire system is actually a three parted system of honey bee, which is the host in our main
interest, of course, and then Varroa, which is a parasite, but also, most importantly, a vector of
viruses.

So, it's a honey bee vector virus interaction, a three parted interaction. And I think we need to put
this interaction in focus when we think about the system and the honey bee diseases. And so
when [ started to study Varroa and honey bees, | focused on this Varroa and honey bee
interaction.

And we were studying Varroa chemical interaction with honey bees, which is the main road by
which Varroa sends honey bees its host. And it's a very, very complicated and highly
sophisticated system because Varroa is such a highly specific parasite of honey bees. An
obligatory parasite, which means Varroa cannot infest any other host except honey bees,
specifically honey bees, the species of honey bees.

So, we were studying this interaction and the way the mites sense by olfaction, that is chemical
compounds that are airborne, like the sense of smell and taste as we know it.

And we found the mite is able to sense very specifically different types of hosts of honey bee that
she can distinguish. Of course, this was known before that she can distinguish between nurses,
foragers, we found she can distinguish between bees from different hives.

Then we dug in and we looked into the molecular bases of this chemo sensing, and since the
Varroa genome that is the set of genes that compose the genome of the mite, it was not yet
known by then and now it's much more explored.
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We were looking into the gene expression of the mite and what genes are involved in this
sensation. And we saw that when we silence, when we down regulate expression of specific
genes in the mite, then she can change her behavior and her orientation behavior to her host, and
she can less distinguish between different hosts.

And yeah, we looked into the mechanism of the mite chemo sensation in the proteins and in the
gene expression level and we found a few specific compounds that alter this behavior. And
actually, this is, I think, one of the main roads that I take in my research about Varroa mite and its
interactions with honey bee.

That on one hand, this is highly specific and very well-synchronized system in which the honey
bee and the Varroa mite are well-synchronized. So, they are tightly linked. And this is very hard
to detach, this tightly linked system.

On one hand, it's a very complicated system to deal with the mite without harming the honey
bees. But at the same time, we can exploit this tight synchronization in order to interfere in this
interaction.

Because when you have such a tight synchronization and the mite is so well adapted to the honey
bee and exploit each smell of the honey bee to orient to the honey bee. If we learn deeply about
this interaction, we can tackle specific chemo sensing genes or specific molecules in order to
interfere in this tight interaction.

So, this approach can be incorporated in the chemo sensation level between the mite and honey
bee. But we can also look into specific molecules. If we detect a specific molecule that the mite
is sensing the honey bee and orient to a specific cell of the honey bee, we can interfere with this
behavior and then interfere with its reproduction or a host attachment.

Unveiling Varroa's Unexpected Genetic Diversity and Evolution
Jamie

Man, the whole time you were talking, I was thinking about how cool science is and I was
listening. You talk about the tight link between Varroa, and the honey bee and I just have a kind
of an unscripted question here. So, you mentioned earlier in your answer that Varroa can detect
the difference essentially between nurse bees and other aged bees, correct?

Dr. Nurit Eliash
Yep.

Jamie
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OK. So, if Apis cerana is the natural host of Varroa, what does that say about Varroa's acquired
ability to distinguish between different cohorts of Apis mellifera worker bees? I mean, that's
amazing, right?

Dr. Nurit Eliash

Yes, you are totally correct. And actually the problem in honey bee and Varroa research is that, as
you mentioned, the original host and the original co-evolution of millions of years of co-
evolution happened actually between cerana, the original host, the Eastern honey bee, and the
Varroa destructor, the one that is widespread all over the world.

But the current problematic interaction is actually between Apis mellifera, which is the western
honey bee and not the original host. And this is exactly the reason why Varroa is such a
successful parasite, because Apis mellifera lacks millions of years of co-evolution with the mite,
she doesn't know how to cope with it.

And to even get things worse, we as researchers and beekeepers, we raise bees that we keep
treating with pesticides. So, the bees don't have a chance to evolve or to co-evolve with the mite
and to know how to cope with the mite.

And also, to go back to your question, all of the research that we are doing, most of the research
is actually done on Western honey bees. And also, the research that I did in Israel and in Japan is
mostly done on the Western honey bee and the way the mite senses the Western honey bee and
distinguish between nurse and forager of Western honey bee and not Apis cerana and much less
studies done on Apis cerana. [ know you are working more in the East and I think more and more
researchers need to do that and understand the original interaction between the mite and the Apis
cerana.

Jamie

Yeah, I mean, it's just really kind of wild that they would have that level of ability to distinguish
between Apis mellifera cohorts of worker bees since they've spent so much time with cerana.
And it's funny because that leads into my next question, which kind of self-answers, at least
already that part I found fascinating.

The next question is, is there anything else you've discovered about Varroa biology that sets it
apart evolutionarily from other parasites?

Dr. Nurit Eliash

So, I think first of all as I mentioned before, Varroa is, I mean, it's a highly specific parasite of
honey bees. So, I mean it is equipped to be a specific parasite of Apis, and then we can see it in
the set of gene for example, like in other parasites, in other host-parasite interactions, in most
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cases parasites have reduced set of genes because the mite is obligated to live in the hive and she
cannot survive outside of the hive.

So actually, she has, if you compare the number of genes like smelling receptors that the mite has
compared to honey bees or other insects or arthropods, then you will see she has very few. And at
first, we were surprised. But then if you think about it, the mite doesn't need a large set of genes
because she doesn't need to smell, you know, flowers or different ecological context.

She's in the hive. She needs to smell the larvae to know when to invade the cell at the right time.
This is very important for her in order to reproduce and survive. She needs to distinguish
between ages of bees. But apart from that, she doesn't leave the hive, so she doesn't need to have
a large set of receptors.

And this 1s from a physiological and biological context. I will touch other subjects that I would
like to discuss about things that I'm currently working on. So, Varroa mite mode of genetic
inheritance is actually something that we discovered very recently and it's in preprint actually
and I hope it will be accepted soon.

So, we were so far thinking that Varroa is reproducing and transferring the genes from one
generation to the next in a haploid diploid system. A haploid diploid system is just like the honey
bees in which the male is haploid, that means he has one set of genes, and the female is diploid,
which means just like us humans and most animals, in each of her cells she has one set from her
father and one set from her mother.

And so, this is what we thought so far that the Varroa mite is doing. But what we discovered
during my post doc in Japan is that, actually, Varroa males, although it looks they're haploid, they
can still carry 2 sets of allele, which means they're haploid.

But they carry both paternal and maternal alleles, which means their genetic diversity in the
genetic diversity of Varroa mite population is much higher and have higher potential than we
thought before. And this is something very exciting that has many implications both for science,
but very much for beekeepers.

Because first of all, it explains what was so far thought as a paradox. Because we were looking at
Varroa mite, we thought we knew it was a haploid diploid, we thought we knew the way it
reproduces. We know that it sib-mates, which means that the male fertilizes his sisters, which
further reduces the genetic diversity.

So, we knew all of these facts, and given this fact, it was very surprising to see that the mite is
taking over the world and that it grows resistance to pesticide very fast and to various types of
pesticides, and it can jump between hosts very fast and very elegantly.
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And so, this finding of males that can carry 2 sets of alleles can partially explain the higher
genetic diversity that we see in Varroa mite than we would have expected.

Amy

Nurit, you just said so much stuff that I'm just, I'm writing this all down, kind of thinking about
everything that you've said because the fact that the receptors for the mites are really low, of
course, all they need is that larvae right there in the colony, that's all they need.

They don't have other receptors that they would need for other environmental things when
they're so hyper specific looking for honey bees and larvae. So that's really interesting. And then
the males being diploid, right?

Dr. Nurit Eliash

Yeah, well, we still don't know the exact mechanism by which she does it, and it could be a new
mode of reproduction in zoology, as far as we know. It might be more common, but until now,
we didn't have enough tools to look into this kind of mechanism.

Amy

So, I'm interested to know, I know that you've worked a lot with Varroa and this is kind of an oft-
scripted question, but there's a lot of work being done with Tropilaelaps right now. Do you know
if this work is being done with Tropilaelaps? And have you looked into any of this at all either?

Dr. Nurit Eliash

Wow. I really want to. This is a very, yeah, I really want to look into Tropilaelaps, and actually,
as we speak, [ have a set a data set of genomes on my computer and I'm doing this analysis right
now. It could be this is the case also for Tropilaelaps, but we need to check that, yeah.

Realistic Outlook on Pesticides, Breeding, and IPM for Mites
Amy

Yeah, it would definitely be interesting to know. Moving on to the next question, you know, you
were talking earlier about some of the chemicals that beekeepers use. And I think, you know,
most of the people who are listening to the podcast manage Apis mellifera. You know, it's just for
managing, for production managing just to keep them alive, right?

And so, I'm wondering what your current outcomes or kind of your expectations for the future of
Varroa control, what do you think that looks like?

Dr. Nurit Eliash
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So, I'm sorry to say I'm usually an optimistic person, but I'm very realistic also. And also, [ am a
researcher. So, I'm from the academia, but I work a lot with the beekeepers in Israel and in the
field.

And to be realistic, I'm sorry to say that the near future is still pesticides, chemical pesticides.
But at the same time, there's lots going on in the backstage, in academia, and also, luckily, in
cooperation with industry.

And I work a lot also with industry and beekeepers. I think this triangle of field work with
beekeepers, academia, research and industry working together, this would be the key to find a
sustainable solution that is also realistic to the field and can be applied to the field and not only
to be marketed as silver bullet.

So, on one hand, I'm sorry to say, I think, yeah, chemical pesticide is still the way to go. But
there are things that I've been working on and many good people, we have been working on that,
I don't think will be applicable in, like, two or three years from now, but maybe later on when it
will be more economically feasible.

So, of course, there's the Al I know it was registered in the US, and Israel, not yet and in Europe,
of course, not yet. But I think that's a good direction. Again, it targets a specific interaction
between the mite and the honey bee.

And I think that's the way to go to be super specific. But in order to be super specific, you need
to know the system very well. And this is exactly why academia must work together with
beekeepers and industry. So, this Al, I think, could be, in the future, something to work with.

Another thing is, of course, I think breeding must be the base for coping with Varroa mite,
breeding for honey bees with genetic traits that allow them to cope with Varroa mite with
reduced pesticide application.

And of course, we need to find new pesticides, and none of the novel pesticides that we will find,
and I've been working on that as well, will be as good as does before, as good as CheckMite used
to be, as good as fluvalinate used to be.

We need to keep that in mind. I think the smart beekeepers already know that. They know that
we will not have a new CheckMite, and even if we will have it, it will go just like CheckMite
went.

And this is why we need to be smart. We need to rotate between chemical pesticides. And what
can we do? We need to do IPM. We need to do integrated pest management, we need to do
integrated resistant management, and we need to be super smart. And not only because Varroa
are more afraid of the new Tropilaelaps.
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I met her a bit, and I talked to beekeepers around the world that cope with her already. And it will
be probably worse than Varroa mite, but we need to use the same tools or the same approaches
that is [PM against Varroa mite and Tropilaelaps. Among that, I forgot to add.

So, we said the pesticides that are more sustainable, breeding, new pesticides that are more high-
tech based, and of course agrotechnical methods such as brood interruption, which is also
something I'm working at the moment.

Exploring Resistance, New Treatments, and Brood Interruption
Jamie

So, Nurit, speaking of things you're working on, you've talked a lot about Varroa control. So, I'd
love to hear an update on any of the current research you're doing. Again, it doesn't even have to
be Varroa research. I'm sure you're doing other things as well, but you mentioned brood
interruption and other things. Can you introduce us to life in your lab and what's going on at the
moment?

Dr. Nurit Eliash

So, my lab is doing both basic science research, for example, evolution and vector virus
interaction. But at the same time, we're doing applicative research. And I'm working tightly, as I
said, with the beekeepers here in Israel.

Some of my research, and this is actually something that I'm proud of, not my idea, is that
beekeepers come to me after they hear me in a conference or if they see me in the field and they
say like, “Ah, Nurit, I heard, I was thinking about this method, and I heard about this method, but
I want to test it in my, in my apiary.

Do you want to come and do an experiment together?”” And some of my experiments were born
like that. And I think this is a very healthy approach and very realistic approach for some of my
research that it arises from the field. So, from the applicative research that we are currently
doing, there are a few main subjects.

So, one of my main subjects at the moment is, of course, amitraz resistance. So, as I said before,
Varroa has grown resistant to any pesticide that we've been trying to apply in the hive. And in
Israel, we've been using amitraz in the past thirteen years with no rotation.

It's actually there. It's amazing. It still works. So, I'm working, I'm doing a survey similarly to
what the USDA is doing in the US, and I've been in contact with researchers in the US. We are
collaborating on a few subjects about that.

We're looking at Varroa mite resistance to amitraz and other pesticides in the field, then in the
lab. And then we are also looking at specific genes that are involved in those resistance and other
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pesticides. So, this is one project, and I think, if I can connect for example amitraz resistance,
which is very applicative research to Varroa evolution, how it is connected.

So, there are a few models of looking at how genes are spread in the population and in different
geographical regions. So, if we would know exactly how Varroa mite mode of genetic
inheritance is happening and then we will have much better models of understanding how genes
involved in resistance to pesticides are spread in a population over time and space.

So, this is one project. Another is we are looking to develop, and this is an ongoing project now
that is actually in collaboration with the University of Florida with Cameron Jack, and with 2B,
which is an architect company here in Israel.

And I know you've been interviewing [inaudible] and it's fantastic working with them. And it is
funded by the Innovation Authority of Israel. And we are trying to develop specific naturally
originated compounds that are specific to the mite.

That is, again, we are targeting specific sites in the mite that the honey bee will not be harmed by
them. And so, this is another big project that we are working on at the moment. We are scanning
a few novel compounds in the lab and then we are going to formulate them so they can be
applied in the hive using 2B's equipment, which allows the application of compounds in a gas
phase in the hive, which I think would be the best way to apply compounds in the hive.

And so, this is another project that is ongoing. Another project that is very much applicative is a
agrotechnical method for Varroa interruption. So, we're aiming to target very, very specifically
and in order to do that we need to understand its biology and the way it interacts with the honey
bee.

So, if you know the biology very well, then you know that Varroa mite cannot reproduce without
brood and also that most pesticides, except, I think, formic acid that is highly volatile, most
pesticides cannot enter the brood cell.

And so, you have two problems when you have ongoing brood all year round and many
countries have it, especially here in the Middle East, of course, but in many countries in the
world and more, spring is getting longer and winter is getting shorter.

And so, in places where you used to have a brood stop during winter, suddenly you don't have it
anymore. And so having brood year-round is very problematic. I'm sure beekeepers are familiar
with this problem because you have two problems.

First of all, mites can reproduce year-round and then you have high levels of viruses year-round.
And the second thing is that when you apply pesticides, the mites inside the cells are not exposed
to them. And so brood interruption, I think it's a very elegant way to reduce mite population.
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And in Europe it is, I don't know if it's widely used, but is more widely used than in Israel, of
course and in the US. I guess it's because there are smaller beekeepers, not like thousands of
thousands of hives.

This is for example, one experiment that I'm involved in that came up from beekeepers. They've
heard about this approach. I was actually, to be honest, I was afraid to suggest even this approach
to beekeepers because beekeepers in Israel really follow US beekeepers.

They hear more podcasts and YouTubes of US beekeepers and US bee centers, and it's a large-
scale beekeeping usually, and mostly when I talk with them about brood interruption, they would
look at me in a weird gaze saying, like, you're crazy, we cannot find the queen.

It's not applicable in large scale apiaries, but when we think about approaching, we need to
realize that this could be like a last resolution but a very effective one. So, one of my main
projects at the moment is trying to adjust this brood interruption technique into large-scale
apiaries and trying to understand what are the best ways to adjust this method so we can use it
against Varroa mite and also against Tropilaelaps mite when she will come.

Because Tropilaelaps, as opposed to Varroa, can only parasitize brood, it cannot parasitize the
adult honey bees. It cannot nourish upon adult honey bees. And recent research has shown that
brood interruption for Tropilaelaps is actually enough and can reduce a mite population
extremely low even without pesticide.

So, it looks like we do not really have any choice, we need to know how to do this technique as
well. So, this is another thing I'm working on.

And another project which is maybe less applicative at the moment but is very important is
vector virus interaction, and I want to understand better what viruses Varroa carries and how
exactly the viruses interact with the Varroa mite, which is something I think is highly neglected
in Varroa and honey bee research.

Investigating the Overlooked Relationship Between Mites and Viruses
Amy

Well, Nurit, you know, I was thinking as you were telling us all of the projects that you have that
we always bring someone on because they specialize in something or they've recently done a
paper. But then, you know, I think about all the other projects that researchers are doing out there
and there's just so much, right?

And so, it just goes, it keeps going on and on. And that's great. And I love that you have applied
research and basic research and you can connect that basic research to the applied research. So,
thank you so much for everything that you're doing.
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Dr. Nurit Eliash
Thank you.
Amy

All right, Nurit, as we start closing this segment, you know, I was wondering if you wanted to
add just a little bit more information, maybe about just closing statements on Varroa and viral
evolution?

Dr. Nurit Eliash

Yes. So, I think if we talked about this system, it's actually a three parted system of honey bees,
Varroa, which is a vector and viruses. Then when we looked at research and studies that were
done so far about this system, so most of the research was focusing on honey bee and viruses and
honey bees and Varroa, which makes sense because we need to remember that the main thing
that caused the colony to collapse is actually the viruses and the Varroa that are inside the hive,
and this is actually the disease.

But my claim is that the interaction that is much neglected is the interaction between the Varroa
and the viruses. And this could be due to the fact that it's very hard to maintain mites outside of
the colony and to investigate the viruses inside them.

But I think this is a very, very important point because if we look at other systems other than
honey bees, systems with vector borne diseases or vector borne viral diseases such as
mosquitoes, we see that the way that people are coping with these diseases is first of all coping
with the vector, which is exactly the way the approach I think we should aim to manage the
vector, manage the mite.

But they also took a very careful look into the interaction between the disease, the pathogen, the
virus, and its vectoring arthropods. That's the mosquito or the Varroa mite.

And what we saw in a very nice study that we did, because when you take a mite and you extract
the viruses inside it, then you realize you can find about 20 or 30 types of viruses, most of them
honey bee viruses inside the mite.

Most of them are not pathogenic or not known to be pathogenic to honey bees. And most
importantly, most of them, we don't know what they do inside the mite, but they are there and
some of them replicate. And so, this is something that I think could be very interesting from a
few points of view.

First of all, we can find viruses that may be pathogenic to Varroa, but we never tested that. Only
a few papers were looking into that. So, this is one point of view. And another thing, we could
find viruses that are actually friendly to Varroa.
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Maybe they are symbiotic to Varroa, maybe they are important for her physiology, for her
reproduction, and for her normal behavior. And this is not something, this is not a new idea. This
was found in viruses and other vectors, in other vector borne diseases.

But this is something that is overlooked in this honey bee-Varroa virus system. And we found
that for example, this, and this is very preliminary and first result, we found that for example, a
few viruses that we found in Varroa mite are interacting with Varroa genes.

And if we knock down some of the Varroa genes, these viruses also are reduced in the Varroa.
So, this is very preliminary and we don't know exactly what it means for Varroa fitness, its
behavior, its reproduction, does it change its behavior?

Does it change its ability to transmit viruses between honey bees? We still don't know any of
that. And I think more research needs to be done, not only by me, other people also should do
that. And I think it's another approach that can be useful and applicative in the future.

Jamie

Well, Nurit, I just want to thank you for joining us on this episode because you've really talked a
lot about a very important pest, globally. And it seems like, you know, as beekeepers and bee
scientists, we feel like we, we know it, right, with regard to Varroa because we've heard so many
talks. But you guys, you and your team, you're doing so much cutting-edge research on this mite
that's really kind of pushing back on those frontiers of knowledge that we have.

And it's just so important. And so, I'm really grateful that you spent some time with us today
sharing all the research that you and your team have done on Varroa. So, thank you so very
much.

Dr. Nurit Eliash

Thank you so much, Amy and Jamie.

Stump the Chump

It's everybody's favorite game show, Stump the Chump.

Listener Questions on Honey Color and Small Hive Beetle Control
Amy

All right, welcome back to the question-and-answer segment. Jamie, the first, actually, every
single question we got today, it begins with “I love the podcast.” “Thank you so much for your
podcast.” And so, you're welcome, everybody.

Jamie
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That's my favorite type of question. That's the best way to start.
Amy

I know. Best way to start. I love it. So, this person was looking at something, I guess online, and
there I guess was a Florida honey that was very green. It was green in color. I don't know what it
was, but someone said that maybe it was something about the chlorophyll of algae causing this
green honey.

Have you ever seen green honey before and is that something that would happen as far as like
algae and having chlorophyll and turning that green?

Jamie

Yeah. So, I have definitely seen green honey before in Florida, especially in our area, Florida,
kind of North Central Florida, where the University of Florida is in Gainesville. We have this
weed plant called Spanish needle. And while it blooms a good chunk of the year, it blooms very
prolifically in late summer, early fall.

And during that little window, it can actually produce enough nectar that we can actually get
honey coming or nectar coming into the hive and honey made from Spanish needle honey. And
to me, it has a very green tinge. So you can get honeys that naturally look green depending on
the nectar source.

Now, I have never heard of the chlorophyll and plants being responsible for turning honey green.
So, for those of you who are listening out there to this podcast, chlorophyll is one of the things in
plants that's responsible for causing them to be green, has to deal with how they photosynthesize
and are responsible for all of that kind of stuff.

But it would not be something that would be readily available in the nectar. So, I just don't think
that's the case. I think when looking at this particular reference that the individual talked about
when asking the question, I think either someone was dying the honey or the bees were getting it
from something like Spanish needle. Or, if it's got a really uniquely green color, then the bees
were foraging in something that probably wasn't nectar at all.

There's that famous story, of course, of honey bees foraging somewhere on planet Earth, I forget
where, close to some candy factory and bees bringing in dyed sugar that turned the honey
different colors. But you know, that's not unheard of. They will go to sticky, sweet flavored stuff,
whatever the color, and bring it back to the nest.

So, I don't, I mean, I think that there's more of a natural origin or maybe a man-made origin to
this. I don't think it has to deal with chlorophyll.

Amy
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Yeah, definitely. I mean, I'm thinking about infused honeys, You know, sometimes we'll use
different fruits or plants in infused honey, and it doesn't turn the honey a different color.

Jamie

Yeah, for sure. [ mean, absolutely. So, a lot of this time, if it's a really unique color, then it was
either put in there or bees were collecting nectar from a resource that is known to produce a very
colored honey.

Amy

Definitely. All right. So, for the second question that we have today, this person is asking about
controlling small hive beetles. So, I think, you know, a lot of people on this podcast know that
you did a lot of research on small hive beetle when you were in South Africa for your PhD. Lot
of people have asked if we could put concrete or asphalt or how far do small hive beetle larvae
actually, you know, wander.

And so this person had this idea, you know, if using the small hive beetle, basically, taking, |
don't know, like a little tray of soil, giving them an oasis, it's kind of, I don't know, maybe like a
trap or maybe some sort of, it's kind of like a swarm trap, but for larvae, small hive beetle larvae.

And so, you know, if you could lure them somewhere, treat the soil and they would die there. Is
that something that you think would work or what are your thoughts?

Jamie

It's an interesting thought. It all goes back to a comment that I made about my PhD student days
where I talked about rearing larvae in the laboratory, and then finding the larvae escaped the next
morning and crawling all down the halls. And that is what I use to debunk this idea that you can
put a colony on a really large slab, like a basketball court concrete slab, put a colony in the
middle of that, so the beetle larvae never make it to the soil and die.

Well, and I mentioned using this example from my PhD student days, that larvae can crawl a
great distance. So, the question was like, look, if the larvae can crawl such a great distance in
search of soil, why don't we use that against them? Why don't we put some sort of trap under
them where they'll collect underneath the hive in this trap, and we give them a little bit of soil in
that trap, and they'll just naturally want to wander and burrow into it.

And we could treat that soil perhaps with diatomaceous earth or something like that to see if it
kills them. Well, people have thought about this. There are people who have used under the hive
traps to capture the wandering larvae. They don't usually try to trick them to burrowing into a
little bit of soil that's been put into that trap.
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They usually try to make the trap inescapable for the larvae, you know, have some sort of raised
wall with a reverse lip so the larvae can't crawl the corner and get out of the trap. People have
experimented with all sorts of those things where they fall into the trap and essentially can't get
out.

Maybe it's lined with a sticky substance or things like that. I do like the idea of trying to get them
to go to a certain area of the trap and burrow into some soil. The problem with that is you
wouldn't really be able to add any insecticide if it was being used in a way that's contrary to the
label, right?

And so, it's hard to make that recommendation, but people have absolutely experimented with
capturing larvae wandering from the hive into these traps. And I really do like the idea of baiting
them, as it were, to one corner by giving them some dirt and then maybe freezing that dirt once a
week to kill the beetle larvae.

They mentioned specifically, also, diatomaceous earth, but that's been shown to be pretty
ineffective against small hive beetle larvae. So, I wouldn't necessarily try that, but I like where
this is heading. But people have been toying around with the idea of capturing them in traps
underneath hives.

Why Bees Die During Honey Robbing and Cleanup
Amy

All right, so the third question that we have today is that this person, usually after they extract
and bottle their honey, they'll take, you know, they'll take all their equipment.

They'll take the buckets outside. They let the bees forage, you know, off of it. They let bees rob
some of the honey that's on these buckets. And they've noticed that there are quite a few dead
bees that are found in the buckets or around the area, you know, where that honey is. Is there a
reason for this or what are your thoughts?

Jamie

Yeah, I actually noticed this too when I was a really young kid and started keeping bees. I also
would allow bees from my apiary to clean out my supers or to clean out, you know, buckets that
had a little bit of residue honey, just like what's being described here. And if you stack supers, for
example, wet supers in an apiary, and you go back and once the bees have finished, you remove
those supers, they'll be a pile of, you know, wax, dust and dead bees at the bottom.

And I would see that in the buckets as well. The buckets were a little bit easier to explain
because, you know, I would always turn the bucket on its side, so the honey would pool just a
little bit at the bottom corner of the bucket. Bees can go in that, just get covered in stickiness and
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drown. But with regard to the supers where you've just got some dead bees amongst the wax dust
at the bottom, it kind of puzzled me. But here's what I've settled on.

I've settled that even though robbing is this really possible thing that bees can do, I do think it's
violent to the bees involved. And when you have these wet supers that have got some honey
residue or those buckets that contain honey residue, you can get hundreds or thousands of honey
bees going to those places trying to collect that residue.

And [ think it's violent in those scrums, as it were. And I think that some of the activity of trying
to rob those resources, bees just get mauled, right? They just get killed in the process. And I
think that's what's happened. You know, if I'm putting it in a stack of wet supers into an apiary
with 10 colonies, you know, I might see 100 or so bees at the bottom of that stack of supers once
the dust settles.

That doesn't usually alarm me too much. So, even though it happens, even though it appears to
be a significant, you know, life threatening scrum for some of the bees, I don't think it happens in
a proportionally large enough number to actually cause significant damage to the colonies that
are engaged in robbing.

But I think that's what's happening. I think it's just, I think it's a free-for-all, like a Royal Rumble
in there, as it were, and the bees are dying in the process.

Amy

Dang. Well, I'm just thinking like, you know, I guess at some point they kind of just become
territorial over that, honey, right? That's probably kind of what you're talking about.

Jamie

Yeah. [ mean, if you've watched it happen, there's hundreds or thousands of bees just literally
piling over each other, you know, and it could also be due to heat. I mean, when you get this
cluster of highly moving bees, you know, you can get potentially raised temperatures. I'd love to
study that.

But I really think it's just aggression. Bees are fighting for honey. They're biting, they're pulling
and potentially stinging. And there's just some casualties of war in the process.

Thank You and How to Connect with the Podcast
Amy

Yeah. All right. Well, these are really great questions. You all know what to do. Send us an e-mail
if you've got more questions or follow up questions on any of the Q&A's that we do.
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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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