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Tracey (00:01):
Hello and welcome to NC State's Audio Abstract. I'm your host, Tracey Peake. Lately, we've been hearing a lot about the invasion of North Carolina by beetles, moths, even parachuting spiders. It turns out invasive species may not be as rare as we'd like. We're speaking today with Kelly Oten, Assistant Professor and Extension Specialist in Forestry and Environmental Resources about some invasive species and what they may be doing to our state. Welcome, Kelly.
Kelly (00:32):
Thank you so much for having me.
Tracey (00:33):
I am stoked to talk about creepy crawlers that may or may not be destroying our state.
Kelly (00:38):
Well, you're in good company.
Tracey (00:40):
So, first of all, let's just get a handle on how many invasive species may be present in the state and are all invasive species necessarily bad?
Kelly (00:50):
Well, that is actually a really hard question to answer. We have a lot of old invasive species and we have some new ones, some emerging ones, some that are on our doorstep about to come in, so putting together a number is actually something that's near impossible to do. But what I will tell you is across the US, we have approximately 4,000 invasive species and, yeah, that might sound like a lot, but when you think about how many non-native species we have, that's really only about 10% of them that are actually considered invasive.
Kelly (01:22):
In North Carolina, I work on invasive forest pests and we're actively monitoring or managing five, the Hemlock Woolly Adelgid, the Emerald Ash Borer, Laurel Wilt, Thousand Cankers Disease, and Spongy Moth. And we have two more that are on our doorstep that we hope don't invade North Carolina, but it's not looking good.
Tracey (01:43):
Okay. Which are the two that you're hoping don't invade?
Kelly (01:45):
The Asian Longhorned Beetle has been detected in South Carolina, and the Spotted Lantern Fly is in Virginia. And to answer your question, are all of them necessarily bad? Invasive species, yes. By definition, an invasive species causes harm either to the environment, to something we value like food or trees, or to our human health. But if you were to ask, are all non-native species bad, then the answer would be no, because only 10% of them are considered invasive.
Kelly (02:16):
And then we really get a lot of benefits from non-native species. Over 95% of our agricultural system are non-native. So corn is not native to the US, wheat is not native, tomatoes aren't native to North America. So these are all things that we value a great deal and we need for our economy, for our food sources, and things like that.
Tracey (02:41):
Okay. So that's an interesting distinction and good to know. So if you are just from somewhere else, you're okay, but once you get that invasive designation, it's all over, you're just a bad actor.
Kelly (02:52):
Yes. Then you're on the bad list.
Tracey (02:54):
So how do we know when we're being invaded? What kinds of monitoring programs do we have out there?
Kelly (03:00):
Well, there's lots of ways that first we try to stop an invasion from happening and, really, it starts overseas. Before things are brought in, there is actually an international agreement, it is called ISPM 15. Wood packaging materials have to be treated before they come over in the first place. So that's the first step.
Kelly (03:22):
Once it gets here, we have customs and border protection agents, agricultural agents trained to inspect goods, look for some of these invasives, and we also set traps to try to detect new invasives as well. So lots of traps are set near ports, airports, ship ports, things like that, and we just look at them and see is there anything strange, is there anything that doesn't belong. But we don't always detect them that way. More often than not, it's someone who notices something strange or someone who notices, "Wow, all of these trees are dying, what's going on," and that's how we figure it out.
Tracey (04:01):
Well, and that's... That leads me to my next question, the routes by which they get here. Okay, they're traveling overseas probably on container ships.
Kelly (04:10):
Yes.
Tracey (04:10):
Imported materials.
Kelly (04:12):
Yes, yes. They're hitchhikers.
Tracey (04:13):
Okay. And once we notice them, is it already too late? Like your tree example, if an entire forest is already dying, is it maybe too late to do anything at that point?
Kelly (04:23):
Not always. We have a lot of success stories. If we catch the infestation early on and we know what to do about it, then we can control it, and we do have some eradication success stories. However, the longer something is here, the longer it's given the ability to become established, the harder it is to manage it.
Tracey (04:51):
As a follow up to that question, once it's here, once there's been an invasive species that's gotten a toehold here, have we ever completely eradicated one?
Kelly (05:01):
Yes. One of my favorite success stories is actually an insect that I'm working on, the Asian Longhorn Beetle. It was first found in New York in the mid nineties and, at the time, someone saw it on a street tree and reported it and they were like, "This doesn't look right," maples were dying, and they determined this was a new beetle and it was attacking Maples.
Kelly (05:26):
It didn't spread a ton immediately, but then suddenly it popped up in Chicago, hundreds of miles from New York, but there was an immediate response. The response didn't look good, they came in and removed all of the host trees. Completely removed them, chipped them, but it worked and they have been able to get rid of this beetle from these isolated infestations multiple times.
Kelly (05:50):
We have more success stories eradicating these little satellite populations of Asian Longhorn Beetle as they've popped up than we have of where we're still actively trying to combat them. So there are success stories and we have been able to get rid of them from time to time.
Tracey (07:08):
That brings me to our other question which is, I'd like to talk some more about some of the species that you have worked on or are familiar with. You mentioned a few of them earlier. And I'd also like to know a little bit more about, we talked about the Longhorn beetle, but also about the Spotted Lantern Fly, which I was told about the last time we had a bug fest at the museum here. They had all of this be on the lookout for this creature material around. And also, a tree, a Bradford Pear tree. We think about insects a lot, but also the Bradford Pear. So if you could tell me a little bit more about the invasive species that you're familiar with and what they're doing.
Kelly (07:52):
Yeah. I'll start with a Bradford Pear first, since it's the last thing you asked and frankly, it's become very viral in the past few weeks. Two weeks ago, we announced a Bradford Pear bounty. I'm working with the North Carolina Urban Forest Council, the North Carolina Forest Service, and the North Carolina Wildlife Federation. And the four of us, as a team, got together and we put a quote unquote bounty on these trees. And, basically, what this does is if a homeowner has a Bradford Pear in their yard, they can cut it down, take pictures before and after they cut it down, bring it to our event, and basically get a free native tree to replace it.
Kelly (08:32):
This is our first event, this spring, and we're hoping to come to different areas this fall, the next spring. This is a program that we're hoping to last for several years, as long as funding supports it. But it has gained a lot of traction. It's interesting when you take a stance on an invasive species that some people love. You get a lot of support but a lot of naysayers coming out of the woodwork.
Tracey (08:58):
Well, what I personally don't understand why everyone planted Bradford Pear trees. They smell terrible, they fall apart, they're the worst trees in the world. But what is it about them that makes them an invasive species, harmful to where they're planted?
Kelly (09:13):
Yeah, you're right, a lot of people do enjoy them, which is why they were planted. They were originally brought over to hybridize with our fruit pear trees to make them more disease resistant, but then they realized, "Wow, this tree looks beautiful in the spring." And it's one of the first to bloom, so people love it, the first signs of spring, right? And it has a good canopy structure. But all of those things are now negative. Those flowers that everyone likes because they're showy and early, they smell awful, like you mentioned, people hate it, and that branching structure that makes for those symmetrical oval canopy, actually also creates weak branches.
Kelly (09:55):
So it took a while for them to realize that those qualities were actually negative. But then it was years later that the offspring of Bradford Pear, because on its own, it cannot self pollinate, but when it crosses with other varieties of Callery pear, of which Bradford is a variety, then the seed is viable. So birds will eat the fruit, they'll defecate somewhere in the woods, and then you have a baby Callery Pear growing and that's when it becomes invasive. And the reason it's invasive is because it's growing up in these areas where our native plants should be growing.
Kelly (10:31):
Because it's an early bloomer, it puts on leaves earlier, and so it shades out our native trees, our native plants. And if our native trees and plants aren't there, then the native insects that feed on them aren't there, and that's the basis of our food web. So you have these areas where Bradford Pear or the wild Callery Pear is taking over and birds hardly have anything to eat. There's no caterpillars for them to bring their young, the forest floor diversity is completely collapsing. It's really become an ecological disaster and it's becoming more and more apparent. I think anyone who's driven around North Carolina roads in the past month, they're hard to miss they're everywhere.
Tracey (11:17):
Yeah. I'm just glad to have some actual evidence that I can share with people about why these trees are awful.
Kelly (11:22):
Yes, and I haven't even talked about the thorns when they...
Tracey (11:24):
They have thorns?
Kelly (11:25):
They have thorns. When they're wild, thorns get up to four inches long.
Tracey (11:29):
What?
Kelly (11:30):
Huge, huge. This is bad for wildlife. I teach my kids all about this. We'll be driving down the road and my four year old points out, "Bad tree." She says it's because they poke animals. Which is true, they can create thickets and make it hard for animals to wander around. But also, from the human perspective, people can't manage their land. It's really hard to go in there, cut down trees that have four inch thorns. It's known to puncture tractor tires, so land management, both in agricultural settings and forest settings, has become really complicated.
Tracey (12:06):
Those are just bad, bad trees.
Kelly (12:08):
Bad trees. Yeah, everyone should say it, not just my four year old.
Tracey (12:10):
Not your four year old. Bad trees, bad trees. Well, let's talk a little bit about some of the other species that you're familiar with.
Kelly (12:16):
Yeah, yeah. So Spotted Lantern Fly has also gained traction recently and that's because of its recent detection very near to the North Carolina, Virginia state line. So it's been creeping south. It was originally found in Pennsylvania and it is expanding its range quite quickly. But last year, it was detected less than 20 miles from our state line.
Kelly (12:37):
Now this one's scary because it attacks a lot of different plants, so we're going to have a lot of things that we'll find this insect on. It's a showy, beautiful insect. They congregate in large groups. They're going to be very, very annoying. People are going to hate sitting out on their backyard if there's Spotted Lantern Fly on the tree right next to them. If you park under a tree that has Spotted Lantern Fly in it, your car can get covered in honey Dew, which is this sweet, sticky substance they excrete. But even worse, they attack some of our agricultural commodities. Grapes are one of their favorite things to attack and we see a huge reduction in grape crops. The grapes that do remain have less sugar, so this is a really big concern for the wine industry. All those wine drinkers out there, this is an insect you don't want around.
Tracey (13:33):
No. Has there ever been an instance of native plants or anything adapting to these species and fighting them off, or does it take so long that by the time they get an adaptive response, they've already been decimated?
Kelly (13:48):
That's a good question. Sometimes, yes. A really good example of that would be Emerald Ash Borer, which I'm also working on. We found it in North Carolina in 2013 and it has spread so fast throughout our state. We have it in over 60 counties now and it is just destroying our native Ash populations. Not just here in North Carolina, but everywhere where it's been introduced in the Midwest and Northeast.
Kelly (14:14):
But we do know some of our native organisms attacking it. Woodpeckers love to feed on Emerald Ash Borer. The larvae are inside the tree, so you can't see them, but woodpeckers go to the tree, they start pecking at the bark and they actually pull some of the bark off. We call this blonding because it changes the actual shade of the side of the tree. So they're flecking out the bark, but they're actually successful and get a lot of those larvae out.
Kelly (14:39):
There's also beetles that attack them. The Pelos Checkered Beetle will eat Emerald Ash Borer. There's also some parasitoid wasps. We have nearly 20 native parasitoid wasps that will attack the Emerald Ash Borer. And if you don't know what a parasitoid is, think of the movie Alien where the alien bursts out of the body and kills its hosts on the way out. That's what parasitoids do. They utilize their hosts for some time and then eventually kill it. So a very cool method of practicing pest control.
Kelly (15:16):
But another cool organism that feeds on Emerald Ash Borer is something called the Cerceris Wasp, and it is this ground dwelling wasp. One female, they're solitary, she provisions her nest with this family of beetles that Emerald Ash Borer is in. So, typically, it's native metallic wood boring beetles, but if Emerald Ash Borer is around, they will also attack Emerald Ash Borer. The female stings it, paralyzes it, and then brings it to her nest, lays an egg on it, and then packs it with a little bit of dirt. And then when that egg hatches, her offspring basically eat that beetle.
Kelly (15:58):
Now we've actually used this in our favor to help us detect new areas where Emerald Ash Borer is. So the North Carolina Department of Agriculture has a program where they monitor some of their nests and if this wasp brings back Emerald Ash Borer, they know Emerald Ash Borer has been introduced to that area. And this has proven to be an effective method and we've found it in four or five counties in North Carolina using the Cerceris Wasp bio-surveillance method. So very cool, using insects against insects.
Tracey (16:32):
I think that is cool. I never thought I'd be... rooting for a parasitic wasp but hey, you know. It's got that nice sort of vengeful air to it. You don't get to be here. I will eat you in a terrible, terrible way. I like the fact that we do have some natural response to some of these. Is the rest of it just monitoring, spraying, decimating, what do we do with some of these other ones? You mentioned tearing up entire populations of maple trees to get rid of the Longhorn beetle. Do we have to do that for all of these different species?
Kelly (17:11):
No. Asian Longhorned Beetle is a unique one because the goal of that program is complete eradication, complete removal, get that beetle out of here. And because it's been successful, they continue to do it and replant with new species after that's done. But that's pretty unique, that's not what's typically done for a lot of invasive forest pests.
Kelly (17:33):
Typically, what's done is, when it's first introduced, we have to figure out new management tools. Thinking about the Emerald Ash Borer again, we do have some short term solutions. You can protect Ash trees with chemicals. It can be expensive, you have to do it over and over again, probably forever, so it's not ideal and it's really not effective in a forest setting, so we are investigating new long term methods.
Kelly (18:01):
Going back to these natural enemies. Yes, we do have native natural enemies attacking them, but it hasn't been enough. Clearly, the beetle continues to spread, continues to kill trees. So we have gone back to the native range of the Emerald Ash Borer and brought over some of those natural enemies in its native range. That's a classical biological control program where you basically introduce the agent that keeps its populations down in the native range into its introduced range. So that's one thing that we're working on. The species that have been introduced have become established in some areas and they are contributing to population decline, so that's something we're really hopeful about.
Tracey (26:25):
I guess we vet, right, those other species that we bring in, because we don't want to start some kind of crazy arms race.
Kelly (26:33):
I did not mention that. For example, when Emerald Ash Borer was first found in North America, a team of scientists went over to the native range and they looked for the things that were attacking it there. And when that happened, they brought over 12 species of natural enemies, but they kept them in a quarantine area for years. And they were basically looking at what will it do if we introduce it into our ecosystems, will it attack our native species? And out of those 12 original species only four have been approved for release.
Kelly (18:50):
Another long term thing that we're looking at is host plant resistance. A lot of trees in the native range of these invasives can withstand attack or at least defend itself. The insect gets introduced to a new area, our trees are naive, they have no idea how to respond, and in some cases, they overreact, ultimately succumbing to the insect.
Kelly (19:14):
With Emerald Ash Borer, one of the things that we're looking at is are there trees that naturally have more resistance. In areas where this beetle has come through in wiped out the vast majority of Ash, some are surviving. These have been dubbed lingering Ash. We're just getting to the point in North Carolina where the invasion has been here long enough that we can see what trees are surviving. A colleague, years ago, phrased it this way, "How do you find a needle in a haystack? Well, you burn the haystack down." Emerald Ash Borer is doing a really good job burning down the haystack, and we are looking for those Ash trees that are surviving in the wake. Are they resistant? Does this hold up? Is this something that we can actually utilize to reforest our decimated forests or replant in urban areas?
Kelly (28:00):
It's hard because there's so much to talk about with all of these invasives and you can't generalize anything either like how do we manage for them, which insect. Right. So there's a different story with each one. We have some success stories with Asian Longhorned Beetle, with Spongy Moth, but then we also have some unsuccessful stories as well. Hemlock Wooly Adelgid, which has just gone through our forest ecosystems and we're trying to battle it and manage it as best we can but we haven't been able to stop it yet, so time will catch up.
Kelly (28:38):
And that's another thing, the longer an insect is here, the more we learn about it, the better we are at managing it. The Spongy Moth, it has been here since the 1860s. And by the 1980s, when it was approaching North Carolina, suddenly research was catching up and we had management options available. And for the past 30 years, we've been able to keep Spongy Moth out of North Carolina because now we have tools. We know enough about the biology of the insect that we can use pheromones to basically make it so males and females can't find each other. We can introduce a virus to kill large numbers of their population. We just have so many more options available to us.
Kelly (29:31):
And we can also spray a bacteria on trees that when the caterpillars feed on it, it kills them as well. So we have three really good tools and we basically have been treating the North Carolina, Virginia state line as a fire line. And when these populations of Spongy Moth pop up over the state line, we try our best to smother it out using these tools that are now available.
Kelly (29:55):
So our hope is with these new invasive insects, eventually tools are available that we can manage them better. And until then, we're just encouraging people not to spread them as best they can. Don't move firewood. That's a way that a lot of these forest pests are going around. So that when we have management tools available, there's still trees left to save.
Tracey (20:19):
To turn our attention a little bit now. I know the Joro spider has been in the news a lot.
Kelly (20:26):
It has.
Tracey (20:26):
It's parachuting down the east coast and we're all going to die, and it's just a garden spider. Is this anything to worry about? Is this spider going to do anything to anything that isn't an insect? Might it eat an Emerald Ash Borer or two?
Kelly (20:42):
It could. The short answer is yes and no. And to explain that, from my perspective, no. It's probably been in the news because recent research out of UGA suggested that it was more cold tolerant than maybe some of its relatives, so it's likely going to spread into North Carolina and up into Northeastern parts of the country. However, is it going to have a negative impact? Right now, we have not seen that. It doesn't seem to impact ecosystems. It's not venomous to people or pets. Really, the biggest negative about it, which is why yes, it could be a problem, is because some people just don't like spiders, even the good ones. Yes, this will be a huge spider, so it's probably going to be high on the list and yes, it's going to be a new spider, so people probably won't enjoy them, but they could maybe serve some benefit, maybe relocate the Joro spider to your garden if it happens to set up shop on your deck, things like that.
Tracey (22:00):
So yeah, I can understand that because they are rather large, but...
Kelly (22:04):
They are. They're also beautiful. Someone asked me, "What would you do if you saw a Joro spider?" I'd be like, "I'd be taking pictures and posting on social media."
Tracey (22:17):
Okay. And I always ask this of folks who come on the podcast. What is the coolest thing that you have learned in doing this work with invasive species? What's your coolest factoid or maybe the coolest invasive species if there is such a thing?
Kelly (22:35):
Well, so... That's a good question. I am one of those people who love insects. Ever since I was a kid, I would get in trouble for bringing an insect clenched in my fists into church. I was the kid when other people were having lemonade stands, I caught a spider in a jar and charged people 25 cents to look at it, so I'm very fascinated with insects.
Kelly (22:59):
And I would say the most fascinating thing about invasive species, to me, is that every time there's a new one, it feels like it's a new insect. And that's because it's not a problem in its native range, so people don't learn about it, people don't do a ton of research. Maybe they know its lifecycle, but it pretty much stops there. We have no idea what pheromones it uses, we have no idea what its lifecycle is in different areas, basically all of this information that pours into how do we manage for it.
Kelly (23:31):
Yes, it's devastating, so sometimes it's really hard to be excited about that, but it brings out that joyous kid part of me that just loves learning about insects. One of the things that I joke about a lot is the hardest part about a new invasive species is pretending I'm not excited.
Tracey (24:12):
What is, in your opinion, the yuckiest invasive species.
Kelly (24:20):
Right now, I do think it is Spotted Lantern Fly. Because I am a wine drinker, I'm not a fan of it going after my weekend delight, but also, it will be pretty nasty. I've heard stories of it flying up people's shirts. They get in these large groups and cluster on people's homes, people's trees. It's not one of these things where... With Emerald Ash Borer, most of the people who know about it are more aware or maybe they have Ash on their property. No, with Spotted Lantern Fly, everyone is going to know about it and everyone is going to hate it. They make huge messes because of the amounts of honeydew that they emit, that sugary sweet sub. And then on that honeydew, Sooty mold can grow, so it's just the negative impacts keep on coming.
Tracey (25:12):
Nasty, sticky, moldy flies, basically, is what's coming. Excellent.
Kelly (25:17):
They are beautiful, though. I will give that to them.
Tracey (25:20):
Okay, beautiful, nasty, sticky, moldy flies.
Kelly (25:23):
So many adjectives.
Tracey (25:24):
I'm so excited.
Kelly (25:27):
Me too.
Tracey (25:29):
Well, thank you so much for being here today, Kelly. It's been-
Kelly (25:33):
Yeah, happy to.
Tracey (25:34):
Super informative and I'm going to hunt down and kill the last two Bradford Pears in my yard.
Kelly (25:39):
Please do. Take before and after pictures.
Tracey (25:42):
[bookmark: _GoBack]I will, and get some replacements for those. We've been speaking today with Kelly Oten, Assistant Professor and Extension Specialist in Forestry and Environmental Resources here at NC State. This has been Audio Abstract. I'm your host, Tracey Peake. Thank you so much for listening. 
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