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Introducing Josh Campbell and Non-Apis Bees Research

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.

Hello everyone, and welcome to another episode of Two Bees in a Podcast. Today, we are joined
by someone I know well. I was fortunate to work with him in my lab years ago. That individual
is Dr. Josh Cambell. Josh is a research ecologist for the Northern Plains Agricultural Research
Laboratory, the Pest Management Research Group for the USDA-ARS based in Sidney,
Montana. Josh, thank you so much for joining us on the podcast.

Dr. Josh Cambell
Yeabh, it's great to be here.
Jamie

You know, Josh, we had you years ago on the lab and you did so much work with non-Apis bees.
That's kind of the topic today. And I always search for the term to use when I talk about these
kinds of bees because the rest of our world listening, if they hear me say things like native bees,
they’re going to be like, oh, he studies all bees.

But to the rest of the world, to our listeners out there, honey bees aren't native to North America.
So, we'll often say native bees versus honey bees. And to try to broaden this internationally, Josh,
we're just trying the best that I can to use the term non-Apis bees.

So, Josh, you've got this great background. You've got all kinds of research you've done over the
years. But before we dive into your cool research on Apis bees, could you just tell us a little bit
about yourself and how you got into the world of pollinator research in the first place?

From Geology to Entomology: A Unique Research Journey
Dr. Josh Cambell
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Yeah, so, Josh Cambell, I work for the Agricultural Research Service, which is part of the
USDA, and I'm out in Sidney, Montana. And for those that have never been to Montana, I'm on
the eastern side, so picture rolling grasslands and rugged badlands and extensive river valleys.

So, a very unique place to live. My background is not a linear pathway to bee research, so it's a
little odd. I grew up in Alabama, and I was obsessed with everything related to science, whether
that's insects or rocks or other animals and trees and whatnot.

And those interests followed me all the way through high school. And when I went into college, |
still didn't know what I wanted to do other than I wanted to do science. I enrolled at Auburn
University, where I double majored in zoology and geology. And then by the time I finished my
undergraduate career, I still didn't know what I wanted to do other than I just wanted to be a
scientist.

And I decided that I'll be a geologist. So, I actually enrolled in a master's program in geology.
And just to make this story a little shorter, towards the end of my master's degree, I got to go on a
field excursion with the Smithsonian Institution.

And we were actually camped out in Wyoming, and I'd been out there for 10 days. And towards
the end of that excursion, one of the geologists was asking me what I was going to do. And |
said, well, I think I'm going to go get a PhD and blah, blah, blah. And he said, have you ever
thought about getting a PhD in entomology?

Not that you can't be a good geologist. And I said, “Well, why do you ask?”” And he said, “Well,
I've been around a lot of students and you're the only geology student that carries a butterfly net
with him everywhere we go.” And he said, “You seem more interested in insects than you do
rocks.”

And I didn't go to sleep that night. I sat in that tent and just started thinking about insects. And I
decided right then and there that I'm going to enroll in a PhD program in entomology. I ended up
at the University of Georgia, and I was working in forest entomology.

So, looking at prescribed burns and forest thinnings, and how that affects certain insect groups.
And the two insect groups [ was working on were bark beetles, which are primarily pest species,
and then the other side of the coin was I was working on pollinating insects, just in general,
anything that would pollinate, that's what I was supposed to be working on.

And that is how I got into bees. And so, by the time I finished my doctorate, I decided that I liked
bees a whole lot more than I did bark beetles. And so that is how I got into bee research.

Amy
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Josh, that's such a fun story. I'm just thinking, we've had quite a bit actually of people who have
had backgrounds in zoology, and they wanted to go to zoology and ended up in the bee world.
And you came from more of a geology standpoint and I came from a soil science standpoint.

So, it's always kind of fun to hear everyone's story. You know what, like, maybe rocks and soils
aren't for me and maybe I like insects instead. Good to hear your story. So, you know, you have a
lot of experience in entomology. For me, I actually don't have much experience in entomology.

I know that there's Apis species and then I know that there is something else that's not a honey
bee. That's about all I know as far as, you know, entomology goes and anything about insects.
So, you primarily work with non-Apis bees.

And so, I was wondering if you could provide us an overview of some of the research that you
do with non-Apis bees. And, you know, what kind of research do you and your team conduct?

Exploring Invasive Plants and Agricultural Habitat Management
Dr. Josh Cambell

Yeah, I got my start in forest entomology and then when I was working at the University of
Florida, I kind of switched over to crop pollination. But when I moved out here, there's not a
whole lot of cropping systems in this region that need pollinators. So, there's a lot of like wheat
and corn growing here.

And so, my research that I do out here, I say it's kind of two pronged. One aspect of it is I'm
looking at invasive plants and how pollinators interact with these plants. And I am in a pest
management research unit here within the USDA.

So, everybody around me is working on some type of pest, whether grasshoppers or crop pest or
invasive plants. And so, I've become kind of interested in invasive plants and how pollinators
interact with them. How often do they visit? Are bees visiting these invasive plants and
increasing seed set, and are they related to the invasiveness of the plant itself?

And this has other implications because we also do a lot of biocontrol working with biocontrol
agents here. And so, some of the questions I'm looking at are, well, if we put a biocontrol agent
out into the landscape, how will that potentially affect pollinators? And so, some of the work I do
is getting some of this basic knowledge about pollinator activity on invasive plants out here.

The other thing that I focus on out here is what I just call habitat management. So, looking at
how humans alter the landscape within the agricultural settings here. And when I use the word
agricultural setting, it's pretty broad. We have a whole lot of range land, a lot of cattle grazing
here.
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So, there's lots of range land. So, some of the things that I've been working on over the years are
looking at how do different types of grazing affect pollinator communities. When I look at
agricultural fields, I was working on projects that looked at how tillage.

So, when we plow up the ground, for those that don't know, about 70-80% of our native bees
here actually nest in the ground. So, how does tillage potentially affect bees? And then I also
work on some projects where we do some experimental seeding like seeding forbs and native
forbs and grasses.

And then I look to see, OK, if we plant these plants, do the pollinators follow behind them? And
so those are kind of the two areas that I work on out here in Montana.

Evaluating Effectiveness and Recommending Plant Species

Jamie

So, Josh, those are fascinating topics obviously. And you know, what I'm probably going to do
then is start this question and kind of some things that I'm familiar with your research, but we'll
broaden up to some of these bigger issues that honey bees and other pollinators are facing. So,
let's talk specifically, first, about your experience with pollinator seed mix. When I first got into
research with native pollinators, actually you were around the lab at that time.

There was a big push on planting for pollinators and of course, you know, you've got all of these
other non-Apis bees, but you've also got this idea of being able to support honey bees. And I'm
just curious, could you give us a little bit of your background on pollinator seed mixes?

Do you think these mixes are useful? How do you determine how bees utilize seed mixes? That
kind of thing. Maybe where you see all of this headed.

Dr. Josh Cambell

I'll kind of break that question apart. So, do I think these seed mixes are useful? Yes, I think
they're very useful. I think anything we can do to increase nectar and pollen resources within ag
settings and outside ag settings is not only useful to our native pollinators but also honey bees as
well.

And how do we determine what bees are utilizing the seed mixes? It's a very painstaking process.
I don't think there's a solid, you know, secret way of doing this other than you going out and
observing what insects are visiting these plants that you have planted.

And so, I have done a whole lot of, what I call, targeted sweep netting. So, I target certain plants
that are in bloom and I catch bees off of them. And then I document that, OK, this plant was
attracting these specific species. And I'll tell you this, a few years ago, I worked with a graduate
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student at Auburn University, and we were approached by someone who works for NRCS, the
Natural Resource Conservation Service, which is also part of the USDA.

And they have programs where they encourage land owners to grow wildflower plots. And one
of the questions, he's like, well, we've got this whole slew of seeds that we promote and he's like,
but we don't have a good handle on exactly how well they're working and what insects they are
bringing in.

And so, we designed an experiment where we actually took 18 species of some of these
recommended flowering plants, and we grew experimental plots and we monitored these things
on a weekly basis whenever they were in bloom from early April all the way to November.

And so, we have this huge data set, and we were observing these flowers in the morning. We
would go out in midday, we would go out late in the afternoons, and in the end, we have good
information at least on these 18 species, as far as, OK, this plant really brings in bumble bees,
this plant really brings in butterflies.

And so, it's a painstaking process to learn how well the seed mixes work and which plants are
actually drawing in pollinators.

Amy

So, Josh, I have two questions for you. The first one is, are you still using the same insect net that
you were using when you were a grad student?

Dr. Josh Cambell

No, I think that one has pretty much torn up. I have moved on to many, many sweet nets at this
point.

Amy

That's so funny. OK, so then the other question that I have is regarding the seed mixes. This is
probably the number one question I receive, you know, from beekeepers and just from
homeowners, you know, and from people who don't have bees as well is, you know, as far as
seed mixes, what type of plant species or types of seed mixes do you recommend?

I guess that's, you know, you just told us that you had this painstaking research that happened
and so let's talk about what you would recommend for honey bees versus non-Apis species.

Dr. Josh Cambell

OK, so I guess it really depends on where you live as far as what kind of seed mixes you'd want
to get. But the general consensus is, make sure you get something that's local because it will
grow better and then your native insects will actually know what it is. When it comes to honey
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bees, the one thing that I have noticed at least with what to say wildflowers in general, is that
honey bees, I refer to them as social foragers.

So, they like to find dense patches of plants to feed off of. And so, when you're in Florida, I
know late summer there's goldenrod and I know that that's a big honey bee plant. I think it's a big
honey bee plant because it generally grows in large patches.

And I kind of see the same thing out here as well. And I see a lot of non-native plants that grow
in patches out here and I see a lot of honey bees on them. I also see a lot of native plants that
grow in patches and I see honey bees on these as well. But like in the study where the graduate
student was monitoring these experimental plots, we grew 18 plants.

We only documented five of those plants to actually bring in honey bees. So, it's kind of
interesting because it looks like a lot of honey bees are just skipping over certain wildflowers,
whereas others they seem to be more attracted to. And so, one of the plants that that's fairly
common across the US was a butterfly milkweed.

And honey bees seem to really like it. And I see the same thing out here even in Montana. They
visit some of the native milkweeds as well. So, it's kind of all over the place as far as how you
would attract honey bees. But you need to find plants that, I think, form dense patches and that
seems to really make a difference.

Understanding Nesting Habits and Collection Strategies

Jamie

I think that's a good comment because I agree with Amy. When people talk about wildflowers,
obviously, planting wildflowers is good for anything that will visit them, but since we work in

honey bee labs, it's really hard to think about things that you could plant that are actually
advantageous specifically to honey bees.

Now, yes, native bees and other bees may benefit, but it's a tricky situation. So, I appreciate your
thoughts on that.

So, Josh, I want to pivot a little bit to some of the research you've done on nesting habits of
native bees. And I'm so grateful that early on when you were describing your research at the
USDS, you mentioned native bee nesting sites and utilization of these kinds of grazing lands and
things like that.

So why is it important to study the nesting habits of native bees or not Apis bees? And what are
some of the findings that you and your teams have made in this space over the years?

Dr. Josh Cambell
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So, I think too often we get caught up in looking at, OK, we planted some flowers and we've
helped the pollinators. But the other aspect of it is, well, you can have all the food that you want
to eat, but if you don't have a place to live, you're not going to survive.

And so, the other aspect of bee research is understanding where these bees live. And so, as I said
earlier, about 70-80% of our non-Apis bees actually construct nests in the ground. And then the
other 25-30%, they construct nests in dead trees, hollow stems of plants.

And so, if we're going to have conservation strategies for bees, well, we need to understand their
nesting habits. And so, I've attempted to get at some of this. It's a little difficult because we don't
have really good data on a lot of bee species as far as where they live.

But some of the things that I have done, so when I was working at the University of Florida, we
go back to these wildflower plots, I actually ran emergence traps within the wildflower plots
themselves. And emergence traps, if you just picture a small tent, they collect anything that
emerges from the ground.

And in that study, we actually found more bees nesting in the wildflower plots than we did
outside the wildflower plots. And it kind of makes sense. You know, the bees, they want to live
close to their food source. So, that was pretty exciting to see that you plant these wildflowers,
you're providing food, but it also looks like you're providing areas that they want to nest in.

Another project, and I brought this up a little bit ago, was I worked on a large tillage project, and
this is where we had experimental plots of different types of tillage. We had your standard tilling,
aspects of conservation tillage where they leave some debris on the ground, and then we also ran
the same emergence traps. We ran them in these experimental plots, but also outside the plots on

field rows. And what we found was that these non-Apis bees, we found very few of them in areas
that had been tilled.

But we found a lot of bees coming up out of the ground in these unplowed field rows. And I
thought that was pretty exciting because now we can look at that and say, OK, we don't really
know if the bees are avoiding tilled fields or if the tilling itself might be damaging the bee pupa
or larvae.

But we now have an idea like, OK, if the field rows are important, are there ways we can
enhance field rows in and around ag fields to promote more nesting? And so, I thought that was
an interesting project to work on. And so, that's just a couple of things that I have worked on with
trying to get at nesting of your non-Apis bees here.

Amy
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I don't think I've ever thought about that. Yes, I've thought about like nesting locations, but I'd
never think about like emergence traps and including that with your experiment. Kind of fun to
think about. I bet you guys had a lot of fun with that.

Dr. Josh Cambell

We did. It was a whole lot of work, though. We were running those traps as often as we could
and it took a lot of time to get those things out and back up. But it was still fun. We got a lot of
interesting information out of that.

Amy

Yeah, definitely. So, the other thing that, you know, I was kind of thinking about was just the
topic of sampling, and you've actually published a paper on sampling bees. And so, I'm
wondering what types of other sampling strategies you use when you're looking at these native
bee populations, and are they the same as, you know, using it for honey bees as well?

Dr. Josh Cambell

So, it's kind of funny, one of my first experiences with entomology was trying to figure out how
to collect pollinators. And I think I probably drove my PhD advisor up the wall because when |
was first about to start field collections in forested habitats, I went to him and I said, hey, how do
we catch bees in the forest?

And he looked at me and he said, I have no idea, you got to go figure that out. And I was just
like, well, we don't know how to catch these bees. What do we do, you know? And so that was
one of the first things I actually worked with was trying to figure out how can we catch bees in a
forest.

And so, I was running what we call colored bowl traps. Some people call them pan traps where
you put a colored bowl out and fill it with some soapy water. | was using malaise traps, which
are another tent-like thing, but it collects flying insects. And so that's what got me interested in
dabbling with how do we collect things?

And I still have that interest today. And so, I work with bowl traps. I have worked with
something called blue vein traps, which is another colored collecting device that has panels on
the top and bees and other insects hit it and fly into it. And as [ mentioned a minute ago, I've
worked with emergence traps for getting at potential ground nesting bees.

And I use a lot of targeted sweep netting, and I found that very, again, time consuming, but the
information you get from it is really good because some of these other collection methods,
they're a passive thing. So, all I know is the bee was flying in the general area, whereas when |
do targeted sweep netting, I know exactly what plant it came off of.
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And when it comes to honey bees, I've had very little success at getting some of these passive
traps to collect. I've even run some of these passive traps within an apiary themselves, you know,
So, there's a million bees flying around and I'll come back at the end of the day, and I'll have two
bees collected.

So, I have found that with honey bees, you've got to go back to targeted sweep netting. It's the
main way that [ actually document honey bee use of certain plants.

Competition, Interactions, and Resource Scarcity Impacts

Jamie

It is a lot of work, and I appreciate that you're able to use a lot of strategies as you target different
species. Josh, now we're going to home in on a little bit on where these two worlds collide, right?
We're principally a beekeeping podcast, specifically about Apis mellifera. We do talk about the
other Apis species, and we do bring in people to talk about non-Apis species. But here in the US,
there's this kind of interesting issue about the concern of interactions between honey bees and in
areas where the honey bees aren't indigenous.

So, the US is a good example, right? Honey bees aren't native here. So, their interactions with
native bees, what do we do with that? But I also know even in areas where honey bees are native,
the densities at which they are kept, people often question if that impacts native bees or other
bees in their area.

So, you have been able to work kind of at the interface between that. You were in a honey bee
lab; you went over to Auburn where you were in a honey bee lab there as well. But you were
kind of the native bee guy in both contexts. But you got to hear what was going on. Now you run
your lab, you do a lot of native bee work.

So, I mean, you're the expert. Can you provide an overview of this topic, you know, this interface
between native bees and honey bees, and maybe outline some of the research that you've
conducted in this particular space?

Dr. Josh Cambell

Yeah, sure. I think when most people are talking about the interface between honey bees and
native bees, they instantly start thinking of competition, and specifically competition for pollen
and nectar. If you have a habitat, there is a finite amount of pollen and nectar out there.

And so, what other research has shown in this is that competition does occur, but it generally gets
bad when resources are scarce. So, like, if you had, say, a drought period and there's not a lot of
flowering plants in the landscape, that's when competition really starts kicking in.
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And other research has also shown, as you just mentioned, that the hive density can play a role in
potentially increasing competition and how long you keep your honey bee colonies in a given
area. In the other spectrum, and this kind of goes back to some of the targeted sweep netting that
I do in the landscape, I see a lot of plants that I don't see honey bees. And even, you know, the
grad student at Auburn that was testing these plants, well, we found 13 species of wildflowers
that the honey bees did not.

So yes, there's overlap when there is competition, but at other times there seems to be enough in
the landscape to where native bees can disperse to.

There is some really interesting research that came out of, I believe, Australia, and they found
that when competition started kicking in, when resources became scarce, that native bees started
altering their behavior and started seeking out different plants that honey bees weren't visiting.

They also found that when resources were scarce, that native bees would produce fewer
offspring. And interestingly enough, they would have skewed sex ratios so they would produce
more male bees than females. And to kind of drive this home, this is one reason why, for
conservation purposes, we, as you know, stewards of the land, we need to do everything we can
to augment floral resources within a landscape.

And when we do that, well, we're going to be helping beekeepers and honey bees, but we're also
going to be helping native bees and other insects as well.

Addressing Major Threats and Developing Pollinator Conservation
Amy

So, Josh, you've kind of alluded to this throughout the segment today, but you know, just in
general, what do you feel are some of the major threats to native bees?

Dr. Josh Cambell

So, well, I mean, if you go and look in the literature, you find a whole slew of things. You find
out basically the same things that probably threaten honey bees. Everything from pesticides,
diseases, climate change, habitat loss. And if I had to pick one of those and say which one is the
biggest threat, I would say habitat loss.

And when I say habitat loss, I'm mostly talking about the conversion of natural habitat into row
crops. So like, you know, your corn, wheat, things like that. But I also see another threat to native
bees, and this is probably a little bit different, but I see a lack of ecological information that we
have on a lot of our native bees.

I see that as a threat, and I really promote small natural history projects. You know, if an
undergraduate can get involved and take a bee species and learn anything they can about it, I
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think the knowledge base for native bees, we need to greatly increase it, because the more
knowledge we have, the better conservation management ideas that we can come up with. Yeah.
So, I think lack of ecological information on native bees is a threat and that's where we need to
work.

Jamie

So, Josh, I'm going to move from specifics to general. I mean, building on that fault that you just
had, you've done a lot of work in this. You've got a great background, you're continuing forward
kind of in this space. So, generally speaking, and I think I may know based on some of this
information you just shared, but generally speaking, what do you recommend as strategies to
ensure healthy pollinator populations?

And can you talk a little bit about the research that you're conducting that's helping to develop
some of these sound, potentially, conservation strategies in the future?

Dr. Josh Cambell

For strategies, what can an individual do to ensure healthy pollinator populations? Well, you
know, I probably sound like a broken record, but anything you can do as far as increasing floral
resources in a landscape will greatly, greatly help.

And you don't need hundreds of acres to do this. I mean, if you have, you know, a small plot of
land, you can plant some wildflowers that your honey bees might like, and then your native bees
might like them as well. You can also augment nesting resources, at least for some of your stem
and wood nesters.

Some of your listeners have probably heard of what they call bee hotels. And so those are, you
can actually build them. You can find some really cool instructions online for how to build them
or you can buy them at certain stores now. And those are basically wooden blocks, maybe with
some bamboo.

And you can attract some of your stem and wood nesting bees to those. And you can hang them
up in your yard and watch the bees forage for pollen and nectar and bring it back to their nest.
So, any of those things will greatly assist native bees and honey bees as far as the floral resources

go.

And then the other aspect is like, what kind of research am I doing to promote conservation
strategies? Well, I started off this podcast talking about invasive plants. And so, some of the stuff
that we're learning about how these invasive plants are interacting not just with native bees, but
also honey bees, that is allowing us to design conservation strategies on how we should
potentially limit the invasive plant or how we should potentially be careful on should we limit
this plant because it might have implications for pollinator health.
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And then some of the other things that we're learning that can promote conservation strategies,
like at least in some ag areas, we've learned that field rows in and around intensively tilled
agricultural fields, that native bees are using those areas for nesting resources.

And so, I think we can design conservation strategies to enhance some of these field rows that
could be very important. And then I've also been working with these conservation plantings,
trying to figure out, OK, if we put these five species of plants together and we put them out into
the landscape, do they all grow, you know, or did only two of them grow?

And then on top of that, we do targeted sweep netting to learn what bees are visiting these plants.
And all of this stuff can be used to design conservation strategies.

Coyote Seed Dispersal and Guest Departure

Jamie

So, Josh, since you used to be here in this lab with us at the University of Florida, I do look at
your Google Scholar profile and see that you're not only publishing on pollinators, specifically,
all the time. You've just got some really interesting papers out there. And before we let you go,
could you talk about one of your more recent ones? And that's all I'm going to ask because I
know what you're going to say. So, take it from here and tell us about one of your more recent
publications.

Dr. Josh Cambell

Yeah, sure. So, I published a paper on coyote and porcupine seed dispersal, and one day I was
out with my sweet net, and [ was sweeping off with a tree called Russian olive, which is a tree
that's grown out here.

People grow up for hedgerows and stuff in the rangeland, but it's also become somewhat invasive
along the riverbanks. So, we're putting a lot of research into this. And I was trying to figure out
what bees visit Russian olive and how often do they visit? And does Russian olive, does it need
bee visitation to set seed and those type of questions.

But when I was walking around sweep netting, | came across some coyote poop. And it was just
chock full of Russian olive seeds. And I was, you know, still collecting bees. And I kept thinking
about this coyote poop that I just passed. And then I saw some more coyote poop and then I saw
some other poop that I didn't know what it was.

It was this weird small football shaped poop. And I looked at it and it had Russian olive seeds in
it. So, then, I went back to the truck, got some plastic bags, and I went and actually picked up all
this poop, and I brought it back to the lab and we have a really good botanist that works here.
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And so, she germinated all the seeds in the greenhouse, and we found all kinds of cool stuff,
seeds that did not pass through a coyote or porcupine, they germinated slower.

They didn't germinate as much as the seeds that we pulled out of this poop. And I thought this
was an interesting story for me because, oftentimes, I'm doing pollinator research and that's
where it stops. But all of a sudden, this was a whole new dimension.

I was like, OK, we've got bees visiting these flowers. The bees are causing seed production, and
then we've got these native mammals that are coming, eating the seeds, and then they're pooping
these seeds out through the landscape and they are a vector of this plant. And it was just more
holistic look at how bees were driving this real interesting, you know, natural history thing. So,
anyway, | just thought that was a really cool thing to see and work on.

Amy

So, Josh, I have to — OK, I'm about to say something so ridiculous, Jamie. You want to go first,
because yours is probably way more serious.

Jamie

All T was going to say is I'm grateful that we're doing this kind of pre-recorded because I had my
mic on mute so that I could giggle every time he said the word “poop.”

Amy

We are so immature. OK, I'm going to go back to the stupid thing that I was going to say, Josh.
OK, so, there's a little bit of background behind this, but I guess I'm going to ask you the
question first. I was wondering if any of those seeds were coffee beans. The reason I'm asking is
because Jamie Ellis has just gotten into drinking coffee and I don't know if you know this.

Dr. Josh Cambell
I know where you're going with this. Yeah, go ahead.
Amy

Well, there is a very specific type of coffee that they have in Southeast Asia, and probably in
other parts of the world. But basically, the coffee bean has gone through an animal, has come out
of its feces out of, you know, into its poop.

And somehow someone has managed to take this, take the beans, you know, and turn it into a
regular cup of Joe. So, I was wondering if there were any coffee beans that way we could get
Jamie to try a cup. Would you try it, Jamie?

Jamie

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA

If I had to. Well, Josh, I tell you I was listening to your stories and, specifically, as you were
winding down talking about coyotes and porcupines, you sound like a true naturalist. I think if
you could go back to your little boy self, you know, early on you were talking about how you got
into this in the first place, your love for science, and I think it just comes through.

Because you’re out there collecting bees, you make this observation and you carry it to its
natural end, so to speak, and you shed light on things. I'm grateful that you're here today to talk
to us about pollinators in general, the interface between honey bees and native bees, and some of
the work that you're doing to protect native bees. Josh, thank you so much for joining us on this
episode.

Dr. Josh Cambell

Yeah, well, thank you for having me. This was a lot of fun.
Stump the Chump

It’s everybody’s favorite game show, Stump the Chump.
Can Bees Sense Music and Respond to Audio Cues?
Amy

Hi everyone. Welcome back to the question-and-answer segment. Jamie, the first question that
we have today is based on the waggle dance and bees’ interpretation of audio. So, you know, the
waggle dance produces two types of vibrations.

There's a low frequency and then there's a high frequency. And so, these can be kind of
transmitted on the surface. It's kind of how they communicate with each other. And we know in a
past Q&A that bees don't have ears, but they can also sense the vibrations, and they produce that
when dancing.

So, is there a way to kind of promote or induce these certain behaviors from audio alone? Do you
think that bees can sense music or, you know, feel music in a sense?

Jamie

I do 100% believe that you can induce certain behaviors in bees audibly, and the reason I believe
that it's because it's been shown. In preparation to answer this question, so, by the way, I had to
prepare because I'm definitely not a honey bee sensory expert.

But in preparation to answer this question, I looked up some papers and read them, and it did talk
about, you know, the hearing range of bees and their quote, unquote hearing range, which it's
better to say a vibration perception range rather than hearing. But this range that bees can sense
and some of these sounds being played at certain frequencies can induce things.
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Now, it's not like you're telling the bees to go out and forage, or telling the bees to swarm, or
telling the bees to stop swarming. It's more like producing a sound that will cause all the bees to
stop on the comb. For example, we know that queens do a piping noise which causes the bees
immediately around her to stop moving.

Well, that same note can be duplicated with just a tuning fork, right? And that will cause the bees
on a frame to stop. So, I've looked at some papers where people are talking about some very
basic behaviors like that. Again, it's not like they're saying they can produce a sound that tells the
bees to go forage or to feed the brood, but it certainly sounds that they can produce to get some
very basic behaviors out of bees, which, of course, honey bees are perceiving information from
these dances.

Just like the questioner mentioned, they're perceiving these frequencies, picking it up through the
wax comb and probably using it in some of their decision making with regard to foraging. And
my guess is, over time, as people understand bee sensory behavior, bee sensory perception even
better and what these audible noises can elicit in bees, they may be able to condition bees in lots
of different ways.

But for now, it's very rudimentary. Just these noises might make bees stop. All of us who've cut
grass around bees know that you can elicit a behavioral response based on vibration. There is a
little debate on whether, you know, it's the fumes from the lawn mowers or things like that that
cause bees to come out of their nest.

But I suspect it has a lot to do with vibrations, you know, quote, unquote, their version of hearing
of the machine going by. And that, at least in colonies I've been around over the years, can
certainly elicit a defensive response, right? There's some sort of frequency or vibration level that
that's causing them to not like what's happening and come out and sting me.

So, I know that you can elicit these behaviors this way, but it's less refined, maybe more than it
can be. And maybe that will get better if we understand it over time.

Amy

Definitely. You know, I think I've brought this up in a past episode before, but I did a training
with Krispn Given, you know, on the instrumental insemination training. And it was funny
because when we went out to the field, he actually was like, watch this. And he just screamed at
the frame.

And when he did that, all the bees just froze. And I was like, oh my gosh, that's so crazy. And so,
it just reminded me of, you know, when he had done that. So, shout out to Krispin for teaching
me something. Just screaming at the bees.

Jamie
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There you go. So, that's my point is that you could get them to do some, you know, basic things
audibly, but I just, I don't think it's as complex as it possibly could be.

Amy
Yeah, definitely. All right. Just to also say that's not a best management practice in beekeeping.
Jamie

Now you're going to hear all beekeepers at Bee College screaming at the bees when they listen to
this episode.

Decoding the Cause of Dead Bees with Proboscis Out
Amy

All right, so that's a good question that we have today. I had a beekeeper reach out to me, sent me
a picture of a pile of dead bees. And so, this person had found a pile of dead bees, said that they
weren't sure when these bees had died. But something that I noticed when I was looking at the
picture was that the bees’ proboscis were out.

This guy, the bees mouth parts were out. So, I guess the question is what does this mean? You
know, I noticed it. What are your thoughts on bees dying with their proboscis out?

Jamie

Yeah. Well, this individual sent us this picture, and it was a pile of bees, maybe, I don't know,
100 or so. And I was looking at them because they had worried that it might actually be due to an
organism they thought that they saw in the image. And I will say, Amy, we are recording this
Q&A session here at the end of February in 2026.

So, most of us in the United States are in winter. And here in Florida, of course, we're coming out
of winter. And I'm not sure where the individual lives who sent you this picture that you
forwarded to me. But what I saw is entirely consistent with starvation due to cold weather.

So, I think, you know, here we are in winter. The bees are running out of food in this case, and
they're just dying and falling on the floor of the hive or just outside the nest entrance. That's what
it looks like to me. And when the proboscis is stuck out, you know, sometimes that can reinforce
the idea of starvation or hunger.

There are other options. It's possible that these were adult bees ready to emerge from capped
brood cells, but because it was cold, the cluster pulled away from them and they froze to death.
And as a result, the adult bees walking around in the nest, through hygienic behavior, removed
these adult bees that were right about to emerge that froze to death.
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But my guess is that these were already emerged adult bees that that just starved to death or got
overly cold on one of these winter nights that we've had. Even in Florida, at the time of this
recording, the last couple of weeks have been very, very cold. So, in those circumstances, it
could produce what I saw in the picture.

Again, the questioner was asking specifically about an organism that might be associated with
the bees, but I didn't see anything to suggest that there was some sort of organism related to the
death of these bees. It really looked like starvation or cold to me. And given the time of year, that
really matches closely to what I was seeing.

Exploring Pessimistic Cognitive Biases in Honey Bees

Amy

Yeah, absolutely. And just for our listeners out there, Florida does get cold. It's been around
freezing the past couple of weeks, and it's not been fun for us.

All right. So, the third question that we have — we're getting real deep into this honey bee world,
honey bee brain. And the question is, do bees get depressed? Is this something that you've
observed in colonies? And is this a thing?

Jamie

Well, this is a Stump the Chump session. So, I mean, I'm technically stumped. What I did is the
questioner did link a manuscript that I think they were basing the question from, and so I looked
up the manuscript. It was published, let me see here, 2011.

We can try to link it in the show notes. The title of it is called, “Agitated honey bees exhibit
pessimistic cognitive biases,” and it was conducted by a research team that published this in a
journal in Current Biology.

It was a good paper. I read it. It was very interesting, and essentially, what they did is they shook
bees, right? To give them this kind of negative connotation, they shook the bees. And it says
here, and I'm just reading directly from the abstract, “we show for the first time that agitated bees
are more likely to classify ambiguous stimuli as predicting punishment.”

In other words, the bees were perceiving things coming their way as something that would lead
to punishment. They also had lower levels, again, reading from the abstract, of hemolymph,
dopamine, octopamine and serotonin, things that you would see in mammals suggesting that you
would be kind of in this pessimistic state.

So, I'm certainly not an expert in this field. And this one paper suggests that, you know, colonies
do have these personalities, or the individual bees have these personalities to the point that they

An Equal Opportunity Institution.



UF IFAS

UNIVERSITY of FLORIDA

are conditioned to believe that trouble is on the way. Whether or not that's depression or they're
being pessimistic, I don't know.

I don't work in the field of that kind of cognitive behavior. I don't work with comparing honey
bees to humans in that close context. However, this paper certainly suggests that bees are able to
experience those types of emotions.

And I want to just read the first sentence, or first two sentences of the abstract, because I really
feel like it really exemplifies why I'm giving so much pause when I talk about this. It says here,
“Whether animals experience human-like emotions is controversial and of immense societal
concern.”

“Because animals cannot provide subjective reports on how they feel, emotional state can only
be inferred using physiological, cognitive, and behavioral measures.” That right there is the
reason that I'm scared to go right to the edge of this question. It's because it's already hard to
know these things in animals in general.

And then when we move into the insect world, it gets even trickier. But these scientists are
seeing characteristics in bees that you would see in humans who are experiencing these kinds of
pessimistic cognitive biases.

So, the questioner said, have I ever seen it? Well, maybe I have seen it in colonies. I've just
simply not recognized it for what it is. But there's at least this one paper out there. And if folks
want to see it, it'll be linked in the show notes. And then they can look up and see how many
other papers have cited this paper to kind of chase that rabbit and see where this research has
gone. So, I'm not exactly sure what the answer is, but it looks like there's something there, [
suppose is my summary statement to this whole idea.

Amy

Yeah. [ mean, you can train them using positive reinforcement, right?

Jamie

Yeah, there you go. Why not?

Amy

Why not negative experiences? Interesting. Well, y'all have Stumped the Chump in this episode.
Jamie

Always stretching. Always stretching my ability to answer a question.
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Send Us Your Questions and Podcast Credits
Amy

Yeah, the questions that we get, they're really funny. I love it. It's like, we've answered so many
questions on this podcast. We're on episode like 230 something at this point and it's just kind of
crazy. There are still so many other questions I'm sure that are out there that we have not even
considered.

Jamie
Keep them coming guys, keep them coming.
Amy

Yeah, keep them coming. You know how to write us a little message on e-mail or one of our
social media pages.

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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