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Tracey Peake (00:01):
Hello and welcome to NC State's Audio Abstract. I'm your host, Tracy Peake. As we move farther into summer and increased outdoor activities, we also increase our exposure to one of the most annoying pests on the planet, mosquitoes. Chris Hayes, Assistant Professor and Extension Specialist in Structural Pest Management and our favorite pest expert returns to talk us through mosquito season. Welcome back, Chris.
Chris Hayes (00:28):
Hey, Tracy. Thanks for having me. Excited to be here to talk about probably everyone's least favorite insect in the entire world.
Tracey Peake (00:36):
Absolutely. So let's talk about how these things get into the world to begin with. We normally associate mosquitoes with summer, but I have been unpleasantly surprised during unseasonably warm Februaries with these little buggers. So can they appear anytime the temperature is warm enough? Walk us through the life cycle of the average mosquito.
Chris Hayes (00:57):
Yeah, absolutely. Unfortunately, I also have been bit in what would be considered this off season time. So really in North Carolina and much of the Southeastern United States, there really isn't an off season for mosquitoes. You're not ever going to be 100% safe. Now in the dead of winter, if we have a couple weeks here in North Carolina where temperatures get below freezing and stay below freezing, you're going to see those populations drop. But throughout North Carolina, throughout the season, you really can get bit almost any time of the year depending on where you are.
Tracey Peake (01:30):
That's just offensive.
Chris Hayes (01:33):
It is offensive. It is offensive. They're really good at what they do. Now, part of it's our fault, right? Anthropogenic change and climate change and things like that. But there is what we would call a peak season in North Carolina and that's typically running from March through mid to late October, depending on the temperatures and everything like that. But that is when you see mosquito populations and activity and bites and a ramp up is during that window.
Tracey Peake (01:56):
When we're talking about mosquitoes, I'm sure most people know that the female has to feed on blood in order to lay eggs, et cetera, et cetera. Having standing water is bad. Why is that? So what happens? Like a little mosquito is born-
Chris Hayes (02:12):
Comes into the world.
Tracey Peake (02:13):
... and the mosquito comes into the world.
Chris Hayes (02:14):
That's right.
Tracey Peake (02:15):
And then what happens to transform it into the thing buzzing around our head at 2:00 in the morning and we're swinging the little electric racket around trying to-
Chris Hayes (02:24):
That's right, listening to the pop sound that you hit on.
Tracey Peake (02:26):
[inaudible 00:02:27] right?
Chris Hayes (02:26):
That's right. So mosquitoes go through what we call complete metamorphosis. And the best way to describe that for people who maybe have never heard that term before is it is an insect that goes through a complete change. That means when it's born, it looks completely different than it does as an adult. And oftentimes, that also involves exploiting a completely different resource. So you don't have parents and children competing for the same food and resource. And so, mosquitoes go through that. They're actually flies. So they're related to house flies, blow flies, all these things that you don't want to land on your food because it's gross. If they're not going to land on your food, they're going to drink your blood. Apparently that's how they work.
Tracey Peake (03:06):
Good grief.
Chris Hayes (03:06):
I know. I know. They really are a mess. So they emerge from eggs. And these eggs are laid on water or in areas where water is going to be. And depending on the species of mosquitoes, sometimes they'll lay them individually. Sometimes they'll put them in little clusters, and sometimes they actually build this really cool looking raft where all the eggs are stuck together and it just kind of floats and bobs on the surface of the water. When those eggs hatch out from those come these baby larva that look nothing like a mosquito. And if you saw them, you would be like, "I don't know what the heck that thing is." I know. They're hairy and they have big mouth parts, and they have this weird tube coming off their butt. We call it jokingly the butt tube-
Tracey Peake (03:51):
Science.
Chris Hayes (03:52):
Yeah, that's right, science. I think the actual technical term is either like a anal or rectal siphon is technically the term. And this siphon penetrates the surface of the water and allows them to breathe. And so, these things live fully underwater as larva. They feed oftentimes on bacteria in that water and we, maybe people listening have heard it from their grandparents or their parents or maybe they even know it, but we kind of colloquially call them wrigglers. And that's because when you disturb the surface of the water, they wiggle side to side and swim down trying to get away from you. So it's kind of cute I guess maybe as an entomologist.
Tracey Peake (04:27):
Yay. Yes, cute.
Chris Hayes (04:29):
That's right.
Tracey Peake (04:29):
That's what I think of. You're breathing through your butt tube and wiggling. That's awesome.
Chris Hayes (04:32):
It's very efficient.
Tracey Peake (04:35):
That why don't swim in naturally occurring bodies of water, my man.
Chris Hayes (04:38):
That's a good kind of life lesson, I think, life avoidance. But what's really cool is actually some of these larva have evolved to feed on other mosquito larva. So they're actually mosquitoes we like. They belong to this group called the Toxorhynchites, which is a really fun word to say. We also call them elephant mosquitoes because they are massive, massive mosquitoes, but they never drink blood. So they're our friends.
Tracey Peake (05:01):
Oh are those those big gangly looking things that fly or is that something different?
Chris Hayes (05:06):
Yeah, that's a little different. So those are crane flies. In the part of North Carolina I grew up in, we called those mosquito hawks. And my parents always told me that those eat mosquitoes, they're good to have around. I know people from my hometown who think they're giant mosquitoes, and I thought that for a while, too, but they're not. They look like mosquitoes a little bit, but they are totally harmless. They can't bite you. They're not going to do anything to you.
Tracey Peake (05:25):
Basically, if you can see it coming, it's probably not a mosquito?
Chris Hayes (05:28):
That's right. Yeah, for the most part, for the most part. But these Toxorhynchites mosquitoes are beautiful. They're like iridescent blue and green and shiny. They're massive. Very cool. If you want to look it up later, your listeners can look it up. They're really cool.
(05:40):
But anyway, so they go as a larva. They're there for anywhere from a few days to a couple weeks depending on temperature, humidity, time of year and species. All of that can vary. And then they become a pupa. And the pupa looks, again, very different from the larva. They kind of curl up and become this little... It kind of looks like a little wanton with a tail kind of floating on the surface of the water. And now they breathe through two tubes on their back called trumpets. And these two trumpets penetrate the surface of the water. And we again, as humans, have come up with a cute name for them and we call them tumblers. Because now when you disturb them, they roll forward and tumble into the water as opposed to wriggling.
Tracey Peake (06:19):
All right.
Chris Hayes (06:19):
That's right. But what's fascinating here is they're only there for a day or two, at most maybe four days. It's very quick, and many of them are just kind of 24 hours. They go into the pupal stage and then they emerge as adults almost immediately after. And in fact, it's so fast that once they've entered into that pupal stage from a pest management perspective, we say there's no point in trying to control those mosquitoes with larvicide. So trying to control the larva at that point will do nothing, because they're already about to become adults. And then they emerge.
(06:47):
And the adults come out, males are awesome. They don't blood feed. They feed on plant nectar and they have one thing on their mind and that's to reproduce. Females have one thing on their mind, reproducing, but the way they have to do that is to consume blood. And so, then they fly around, smell you out, land on you, and bite you.
Tracey Peake (07:05):
They're the worst.
Chris Hayes (07:06):
They are. They are the worst.
Tracey Peake (07:08):
In North Carolina, what are the species, the main species of mosquitoes that we see?
Chris Hayes (07:12):
Yeah, it's a loaded question. So across North Carolina, we have somewhere between 60 and 70 species of mosquito.
Tracey Peake (07:18):
Good Lord.
Chris Hayes (07:19):
I know. From the mountains in the west and the forests in the west, all the way to the salt marshes and the beach in the east. There are mosquitoes across the state, and they're doing very, very well. We have a really diverse ecosystem for them.
(07:31):
Ones that are really important for people to recognize and know about really corresponds to disease and disease outbreaks and transmission in North Carolina. Now we're really fortunate. There are some global diseases out there that kill a ton of people every year. I don't know if you know this, but mosquitoes are actually the deadliest animal in the world.
Tracey Peake (07:51):
I have heard that.
Chris Hayes (07:53):
Yeah. It's crazy. So they're responsible... The most recent figure I saw was around 6 to 800,000 deaths annually. And I've even heard, and forgive me, I don't know exactly where this statistic comes from, but we estimate, and I think it's a big estimate here with big error margins, but we estimate that roughly 50% of all people who have ever lived died from the bite of a mosquito. Yeah, I know.
Tracey Peake (08:19):
That's insane.
Chris Hayes (08:19):
But in North Carolina, the ones that are the most important to recognize and know about... So one of them, everyone listening is going to see them in their backyard, in their front yard, and while they're walking around during the day and that is Aedes albopictus, the Asian Tiger Mosquito. So these are small, they're black. In my training program, we like to call it, On the Arm ID. So if this thing lands on you and is biting you, the way you can recognize it is it is a really dark, deep, black color with really bright fluorescent white stripes. Very clear, very easy to see.
(08:57):
Now we're fortunate that those in this area and throughout the state don't really transmit disease. In other parts of the world, they transmit things like dengue, which is a nasty disease and we're very fortunate it's not here. But those are the mosquitoes people are going to see a lot around their homes.
(09:11):
Now in terms of disease in North Carolina, I think it's actually the highest, kind of the most prominent vector-borne disease or mosquito-borne disease in the state is called La Crosse Encephalitis, and it's actually in the western part of the state in counties in the mountains. And it's a fairly small number, but that just goes to show how little disease transmission we have here from mosquitoes. And that is vectored through the bite of Aedes triseriatus, which is the Treehole Mosquito. And as the name suggests, they live in tree holes and that's where they reproduce.
Tracey Peake (09:44):
Okay. I've never heard of that encephalitis before or that mosquito. That's great.
Chris Hayes (09:51):
Yeah. Many people haven't. And we actually have someone in the Department of Entomology and Plant Pathology here at NC State, Dr. Michael Reiskind, who has done some work on Lacrosse Encephalitis and is really looking at kind of mosquito disease transmission and also mosquito insecticide resistance dynamics across North Carolina. So really someone here at the university on the front lines of that information.
Tracey Peake (10:14):
Yeah. I am familiar with his work. It's pretty good stuff.
Chris Hayes (10:18):
Yes, it is really good stuff.
Tracey Peake (10:18):
It's also kind discouraging-
Chris Hayes (10:19):
I know.
Tracey Peake (10:19):
... that mosquitoes can develop resistance to the things we're trying to... Like every other pest.
Chris Hayes (10:23):
I know. Insects are really good at it. They're really good at it.
Tracey Peake (10:26):
But okay. So one of the diseases we hear a lot about, or was in the news, and this has been a while back and maybe still currently, is Zika.
Chris Hayes (10:34):
Yeah, absolutely.
Tracey Peake (10:35):
Have we seen Zika in North Carolina? I know they had some cases, I think in Florida a while back or something.
Chris Hayes (10:40):
I think we had a few cases in North Carolina many, many, many, many years ago. I say many, but maybe in the past 20 years or so. But I think it has been a long time since we've actually seen a case. I actually don't even remember the last time we had one. I think if there was a case, it was early 2000s, I believe. The Department of Health and Human Services has that information. But there is no cause for concern of Zika, what we call endemic or local transmission in North Carolina at all right now. But we have the mosquitoes that can transmit it.
Tracey Peake (11:11):
So it's basically once the disease takes hold in the human population, the mosquitoes are just out there doing their bestest to spread it.
Chris Hayes (11:20):
That's right.
Tracey Peake (11:20):
Spreads the good news from person to person. It's not like these diseases come with... They're not baked into the mosquito.
Chris Hayes (11:26):
That's right. That's exactly right.
Tracey Peake (11:34):
This is the gross part, right? Because they transmit it and there's like a little bit of backwash from maybe the last meal.
Chris Hayes (11:39):
Yeah. It can be that. It can also come from salivary proteins and the saliva that comes in. One of the big things we have here in North Carolina that doesn't affect humans, but that affects maybe the most beloved animal that we have, which is our dogs is dog heartworm. And that's transmitted through the bite of a mosquito. But actually what happens is when the mosquito... I should correct myself. It's not transmitted through the bite, but it gets to the pet when the mosquito bites the pet, and then they rupture out of the head of the mosquito and land on the pet and start crawling around trying to find a wound to get into.
Tracey Peake (12:10):
What?
Chris Hayes (12:11):
I know. I know. It's fascinating.
Tracey Peake (12:12):
What?
Chris Hayes (12:13):
I know. I know. I know.
Tracey Peake (12:16):
Does it at least kill the mosquito?
Chris Hayes (12:17):
It oftentimes does.
Tracey Peake (12:19):
Good.
Chris Hayes (12:19):
Not always. I think there can be several transmission periods, but yes, it does. That was actually my introduction to the realm of entomology was taking mosquitoes, infecting them with dog heartworm and then decapitating them by hand to get the heartworms out.
Tracey Peake (12:34):
That would have been weird but oddly satisfying.
Chris Hayes (12:38):
It is unless you believe in karma. And then I have a lot of negative karma coming my way.
Tracey Peake (12:42):
From all those little sad mosquitoes and heartworm.
Chris Hayes (12:45):
That's exactly right.
Tracey Peake (12:46):
Oh, my goodness. So those little dog heart are tea tiny then.
Chris Hayes (12:49):
They are. They're big enough that they can't go through the mosquitoes mouth part called the proboscis, which is essentially a hypodermic needle. They can't fit through there, so they have to come out of the head, but they are very small. They're very small.
Tracey Peake (13:02):
All right. Well, how do mosquitoes get infected with dog heart... They feed on a dog with heartworm?
Chris Hayes (13:06):
Yes. Yep. Yep. So essentially, going back to what you were saying about disease, there's kind of a triangle here. You have to have the host, you have to have what we call the vector or the thing that transmits the disease between hosts, and then you have to have the disease itself. And if any leg of that stool is missing, then the stool collapses, and you cannot have disease transmission.
(13:27):
And so, when we think about Aedes mosquitoes and Zika, we have the mosquitoes that can vector it. We have the humans, which are the host, but we don't have Zika. But if Zika gets introduced, boom, transmission picks up. The same thing, and we don't have to go into this, because this could be a whole podcast episode on itself, the Southeastern United States used to be endemic from malaria. Which if you've ever wondered, that's why the CDC is in Georgia, not DC, because it was initially started as The Center for Malaria Control and focused on the Plantation South and controlling malaria and reducing its impact there.
(14:01):
But we still have people and an all these mosquitoes that vector malaria. We just don't have malaria. Well, we've had a few local transmission cases, I should say though, in Florida and Texas in the past couple of years that they're trying to figure out is it people who travel and lied about traveling or is it actually locally acquired malaria?
Tracey Peake (14:20):
Okay. And this is sort of a related question: so any old mosquito can't just vector any old disease?
Chris Hayes (14:57):
That is a good question.
Tracey Peake (14:58):
Or is it just opportunity? "Hey, here's a sick person," and then, here we go.
Chris Hayes (15:04):
Yeah. So at the risk of your listeners getting mad at me, I'll humanize mosquitoes for a second. I know, I know. It's always fun to talk about this because we hate mosquitoes. They bite us. We talk about them being the deadliest animal. They kill all these people every year, but the reality is, the disease is actually just exploiting the mosquito, too. The mosquito is just trying to complete its life cycle, and it needs blood to do that. The diseases have evolved to leverage that system. And so, actually, oftentimes when a mosquito is infected with one of these diseases, they are not healthy anymore. They get sick themselves in some way. They lose some type of fitness. It could be they fly slower, they don't produce as many eggs, they're not as efficient at blood feeding sometimes, and that makes them feed longer to increase the risk of transmission. So the disease themselves are exploiting us, but also exploiting those mosquitoes.
Chris Hayes (15:57):
But to your initial question, no, not all mosquitoes are as good at vectoring pathogens. There are certain mosquitoes that have traits that enable them to be really, really good at it. One of the ones that I was going to mention today is anthropophilic mosquitoes. So these are mosquitoes that love people, that above all other things out there, they love the smell of people and they love the taste of blood from humans, and that is their preferred meal. And so we see a lot of those anthropophilic mosquitoes, vector diseases better.
(16:32):
However, there are certain mosquitoes that are so specialized on feeding on other organisms. So for example, there are Culex mosquitoes that feed on birds, and they love birds so much that you could starve this mosquito, expose it to a human, and they will not feed on it because they want a bird. They do not like humans.
Tracey Peake (16:51):
Wow.
Chris Hayes (16:51):
So there is some specialization there and so not all mosquitoes transmit disease the same way.
Tracey Peake (16:56):
Okay. That's interesting to know, because everybody's like, "Yeah, if you see the Tiger Mosquito, they carry this and that."
Chris Hayes (17:02):
And they can. The Asian Tiger Mosquito is very good at transmitting disease in other countries.
Tracey Peake (17:07):
Right.
Chris Hayes (17:08):
Right now, fortunately we don't really have it here.
Tracey Peake (17:09):
Where there's disease.
Chris Hayes (17:10):
That's right. That's exactly right.
Tracey Peake (17:11):
This may not be within the realm of pest management at all, but I thought I would ask. So there are people who are attractive to mosquitoes.
Chris Hayes (17:29):
Oh, yeah, yeah, yean.
Tracey Peake (17:30):
And people who are not attractive to mosquitoes.
Chris Hayes (17:32):
Yeah.
Tracey Peake (17:33):
Is there science based on that.
Chris Hayes (17:35):
Sure.
Tracey Peake (17:35):
Because my husband and I can walk outside and he will come back covered in welts. And I'm just standing there.
Chris Hayes (17:44):
Yeah. That's a good question. Yeah. We get that a lot in extension. People ask this question and there's some science out there where people have looked at different odor profiles. I can speak to it from my background, which is in bedbugs and bedbug behavior and olfaction, which is their smelling. We actually have bedbug colonies that do have preference between people in the lab. So some people, they don't prefer as much, others they prefer more.
(18:09):
So there could be some odor preference that we see. However, what is more likely, almost certainly what is happening is, and I'm glad you brought this up because it's fun to talk about with mosquitoes, is what makes us itch, what causes that bite that we deal with, right? And ultimately, it's salivary proteins. So when that mosquito bites you, it injects this chemical cocktail into your body to anesthetize you, you don't feel it bite you, and to prevent blood coagulation so it can continue to drink well because it's trying to drink through a tiny straw, right? And all these things go into your bloodstream and every person reacts differently.
(18:46):
And so what actually is happening is your husband is probably much more sensitive to saliva from these mosquito bites than you are. And so, it's not that you're not being bitten, you were just fortunate.
Tracey Peake (18:57):
What a great superpower I have.
Chris Hayes (18:57):
I know it is. It is.
Tracey Peake (18:57):
I am impervious to mosquito spit. Great.
Chris Hayes (18:59):
That's right. Well, what's funny is when you're like me and you've done this a long time, what I've learned is I actually react very, very mildly to Aedes mosquito bites, but I react very severely to Culex mosquito bites. And so, there can actually be some differentiation between how your body reacts to those different salivas.
Tracey Peake (19:17):
That is fascinating.
Chris Hayes (19:18):
It is. It is fascinating.
Tracey Peake (19:19):
I am glad I remembered that question to ask because-
Chris Hayes (19:21):
Me, too.
Tracey Peake (19:22):
... otherwise, I would never have known. That was really cool.
Chris Hayes (19:24):
Yeah. Everyone gets bitten. Everyone gets bitten.
Tracey Peake (19:26):
Everyone gets bitten.
Chris Hayes (19:27):
That's right. You're just lucky if you don't have bumps.
Tracey Peake (19:29):
You're not as bump prone.
Chris Hayes (19:31):
That's right.
Chris Hayes (19:35):
Well, and we see, and not to derail us, but we see the exact same thing in bed bugs. So bedbug bites, there are many people out there who never react, and they will not know that they have a bedbug infestation until the bedbugs are so populated that they start seeing them because they're not reacting to the bites.
Tracey Peake (19:51):
Oh, God.
Chris Hayes (19:52):
But then you have some people who react to the bites incredibly severely. So what we see in all of these hematophagous arthropods, these blood feeding arthropods, that there's just a variation in the way that we respond to their saliva.
Tracey Peake (20:06):
Okay. Well, let's move on to what we could do to protect ourselves from these things because this is just yucky.
Chris Hayes (20:11):
I know you got me going.
Tracey Peake (20:12):
I know. Well, no, but it's always fun.
Chris Hayes (20:15):
It is. It is.
Tracey Peake (20:15):
It's like, wind him up, let them go. Let's go. So how can we protect ourselves from mosquitoes without spraying things that are going to hurt other pollinators or whatever? I don't have standing water in my yard. I have a bird bath, but I refill it every day.
Chris Hayes (20:31):
Absolutely. Absolutely.
Tracey Peake (20:31):
I rinse it out completely-
Chris Hayes (20:33):
Well, that's nice.
Tracey Peake (20:33):
... with a little fresh water. I like my birds to have the fresh water.
Chris Hayes (20:36):
That's right. Clean bath water.
Tracey Peake (20:38):
Yeah. So things that we can do?
Chris Hayes (20:41):
So everyone is always looking for ways that we can minimize mosquitoes with minimal impact on the environment. And I'll start by saying that if you have a pest control company coming to spray for mosquitoes, and they're doing it responsibly and they're following labels and they're treating at appropriate times and being very conscientious of pollinators, the impact on pollinators is actually we think quite small. There can be some impact if there's drift, and we're actually hopefully starting a project in the next six months to kind of quantify some of that impact and drift more specifically on native pollinators because that's a big question I think, too.
(21:16):
But if you're wanting to avoid that, there's a few different things you can do. So you mentioned it just a second ago, but the first thing is dump water. If you have any standing water, dump it. And you mentioned a bird bath and I think a lot of people will think about large containers, buckets, stuff like that, but there's a lot of hidden water. And as we mentioned earlier, mosquitoes are really good at exploiting hidden water and waiting for water.
(21:39):
I don't think I mentioned this, but we actually have a... There's a study out there that looked at how desiccation resistant or how dry resistant or drought resistant mosquito eggs can be. And they took Aedes aegypti, which is related to Aedes albopictus, and they desiccated those eggs and just watched them over time. And even after a year of dryness, 15% of those eggs survived.
Tracey Peake (22:06):
Oh, come on. That is 15% too many.
Chris Hayes (22:06):
I know. I know. And so, you think about these places around your house that could have water, even if they don't have water today, they could become a water source later. So some things people may not think about to be aware of. I have seen mosquitoes in AC unit condensate where it drips. So if you've never taken a look, walk over to your HVAC unit, don't put your hand in, but look down in where that fan is when the fan is not running. Sometimes there's pools of water down there, especially in the heat of the summer. And I've seen mosquitoes breed in it and lay eggs in that water.
(22:34):
I've seen them in kids' toys. I've seen them in bottle caps that get left in your yard, chip bags, right? I've even seen them in... Many people have flour pots that you can put extra water in. Some of them, that water dish is really apparent. Others, it's built in, and it's hard to tell, but mosquitoes can get in there. And so you can dump that water or you can treat it. There are products out there on the market that you can use to treat that water that are perfectly safe for honeybees. The best example of this is BTI or Bacillus thuringiensis israelensis. And it is a bacteria that honeybees can drink in water and they'll be totally fine. It is hyper specialized in targeting mosquito larva. So you can treat those areas to control them.
(23:15):
The second thing that you can do is ultimately reduce moisture around your property. So do you have standing water? Do you need to look at irrigation? Do you need to use pea gravel mulch instead of wooden mulch? Those type of things can help. And then the third thing you can do for yourself is you can use repellents. So there's a lot of repellent products out there. Your gold standards are DEET. Some people are moving away from DEET. They don't like it as much because it supposedly melts plastic. There's some evidence of that. It doesn't see... I know, I know. It's kind of one of those weird things.
Tracey Peake (23:46):
I'm like, what?
Chris Hayes (23:49):
I know, I know. What's funny is you say that... I'll give you a great example. Do you paint your fingernails?
Tracey Peake (23:53):
Well, my toenails are a nice pink, yeah.
Chris Hayes (23:55):
Your toenails, okay. Do you ever use acetone to take it off?
Tracey Peake (23:57):
Oh, yeah.
Chris Hayes (23:57):
Okay. Acetone melts plastic.
Tracey Peake (23:59):
Okay.
Chris Hayes (23:59):
So we have common things that we use that are safe. Sometimes when you think about insecticides or repellents though, they get a bad name because, "Oh, it must be a harsh chemical because it melts plastic."
(24:10):
Not really. It's actually really safe for people even in utero. My wife and I actually were traveling in Thailand last year. We just had a baby a few months ago, and we were very early pregnancy in Thailand. And the area we were is endemic for Zika. And so, we were sure every day we went out we used DEET every day, because it's safe for infants and safe for children in utero. But there are other options as well. Picaridin is a newer option that the CDC approves. It doesn't melt plastic to my knowledge, but it's just as good as DEET. So if that does concern you, you can find that.
(24:42):
But then there's also something called oil of lemon eucalyptus, O-L-E. That's an interesting one because it's technically botanically derived, but to my knowledge, it's the only, and maybe this has changed recently. There's something I'll talk about in a second, but it is the only botanically derived, main constituent of a repellent that the CDC says works as well as DEET and Picaridin. You just don't want to get in your eyes. It's an essential oil you want to be careful.
Tracey Peake (25:07):
Right.
Chris Hayes (25:07):
But NC State, actually, we actually just had a researcher again in the Department of Entomology and Plant Pathology, Dr. Mike Rowe just came out with a new product And I think it's based on a chemical found in tomatoes, I believe, that showed incredibly high repellency to mosquitoes that's now on the market. So there's a lot of repellents out there.
(25:29):
My general rule of thumb is really simple. If your goal is to just keep little Timmy or little Suzie from being bit by mosquitoes in your backyard, use whatever you want. You can use DEET, you can use Picaridin, you can use any essential oil product you can find. I would stick with a lotion or cream. Those are kind of similar to sunscreen. They spread more evenly. You can control them better. That would be my recommendation. But if you are in nature and you're hiking and you're trying to avoid disease, because repellents don't only keep mosquitoes away, they keep things like ticks away. So if you're really focused on trying to prevent disease transmission, my recommendation is to use a gold standard, either DEET, Picaridin, or if you want to be more on the natural side, you can use the oil of lemon eucalyptus.
Tracey Peake (26:13):
Well, that's great. So I have a catalog of things I can use.
Tracey Peake (26:19):
And this year, there's going to be, or there is currently, a drought. Is that going to affect mosquito populations?
Chris Hayes (26:35):
Yeah. So yes and no. So like I mentioned earlier, there is some desiccation resistance in these eggs and that can basically allow them to hold over until water comes back. And as soon as water's there, some of these eggs will pop and go from larva to adult in just a few days. They can exploit it really quickly.
Tracey Peake (26:53):
So if we get a hurricane, it's going to be-
Chris Hayes (26:55):
That's right. And that's-
Tracey Peake (26:56):
... "Hey, we've got a hurricane." There's no power, and now there's mosquitoes everywhere.
Chris Hayes (27:00):
That's exactly right.
Tracey Peake (27:02):
Great.
Chris Hayes (27:02):
That's even a more catch 22 in North Carolina because when we get hurricanes during hurricane season, we see a massive movement of saltmarsh mosquitoes from the eastern part of the state that inundate areas and bite people like crazy. But they're going to die off because we don't have saltmarshes here. But it's just a sudden burst of mosquito populations that we all get calls about. People are freaking out. They're like, "It's the mosquito apocalypse." Instead of sharknado, it's mosquitonado. So yeah, when we have a drought, you might see a decrease in them briefly, but once the rains come, they're going to come back out.
Tracey Peake (27:38):
Because you can never, ever be safe from the mosquitonado.
Chris Hayes (27:43):
That's right. That's exactly right.
Tracey Peake (27:44):
Okay. So this is a lot of great information and now I'm going to ask you the question that you know is coming.
Chris Hayes (27:51):
That's right.
Tracey Peake (27:51):
Right? What is the coolest thing you know about these no good, horrible, very bad insects?
Chris Hayes (27:58):
Yes. So I thought about this, and ultimately what I decided I wanted to share is based off one of your earlier questions. Because I just think it's fun to talk about mosquitoes, not in just the human perspective where we think about them as pests, but these things didn't evolve as pests of humans. They evolved as part of a much larger ecosystem and have been here long before us. And so, I love to talk about them in that context, too. Obviously management's important, but what role do they play?
(28:28):
And so, the coolest thing about them is they are actually a really critical pollinator. And so, it's funny, I actually have some colleagues in the chemical manufacturing realm, and they came out with a new product. And during their product launch they had this big presentation and they said, "This product is safe for pollinators."
(28:47):
Which is true, but I went up after and I said, "Man, you lied. You said it's safe for pollinators."
(28:52):
And he said, "It is safe for pollinators. We didn't lie."
(28:55):
I said, "No, mosquitoes are pollinators and it's to kill mosquitoes. So it's not safe for pollinators."
Tracey Peake (28:59):
It's safe for every pollinator except one.
Chris Hayes (29:02):
That's right. That's right. So mosquitoes, to get specific here, males feed on nectar, and every time they do, they pick up pollen. Females do the same thing. And there are in fact some species of flower that have evolved to almost exclusively be pollinated by mosquitoes. A great example of that is orchids. So if you love orchids, there are several species of orchid that are specifically pollinated only by mosquitoes.
Tracey Peake (29:24):
Can we train bees to do that. Could we just train a bee?
Chris Hayes (29:30):
I'm glad you asked because it's actually way more challenging because when do you see bees?
Chris Hayes (29:41):
During the day, right? When the sun's up. So when we think about daytime pollinators, it's bees, it's bees, it's butterflies, some flies as well, right? But then you have to think, even though we go to sleep, nature keeps rolling even at night. And so mosquitoes are actually a major nighttime pollinator, because they're out moving about at night, taking blood meals, taking sugar meals, and that allows these plants that yield their pollen or open at night to be pollinated. So not only would we have to train the bees, but we'd also have to train the flowers.
Tracey Peake (30:12):
We'd have to get insomniac bees.
Chris Hayes (30:14):
Oh, that's exactly right. It would truly be-
Tracey Peake (30:15):
Bees that can't sleep.
Chris Hayes (30:16):
It would truly be Frankenstein.
Tracey Peake (30:20):
That really upsets me because I was hoping that there was no useful purpose whatsoever to a mosquito.
Chris Hayes (30:27):
Well, and to end on an encouraging note in that realm, I would argue there are probably a couple species of mosquito out there that if we could push a button and fully wipe them out off the face of the planet, that the benefit of human life saved would outweigh the ecological impact. Now that's a very human centric view, but there are some of them like Anopheles gambiae in Africa that kills a ton of people every year. If we could push a button and it would be erased, we would at least get a few years where human lives would be saved at an increased rate. And I say that because another mosquito would probably come in and take its place as the major vector. But there are a few species that are just so deadly to humans that focusing on getting rid of them can be argued, I think, depending on your view.
Tracey Peake (31:15):
Okay. Well, you know my view.
Chris Hayes (31:16):
Yeah. Yeah, that's right.
Tracey Peake (31:20):
And apologies to anyone out there with a soft spot for the mosquito.
Chris Hayes (31:23):
I know. I know.
Tracey Peake (31:24):
Well, thank you so much for being here.
Chris Hayes (31:26):
Absolutely.
Tracey Peake (31:26):
It has been a blast as usual. We have been speaking today with Chris Hayes, an Assistant Professor and Extension Specialist in Structural Pest Management. This has been Audio Abstract. I'm your host, Tracy Peake. Thank you so much for listening.
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