Forestcast Season 2: Backcross- Episode 6:
(BONUS) How a Bird influences Beech
Resistance

Audio Transcript

Jon Yales

HEY. TODAY’S A SPECIAL BONUS EPISODE OF OUR LATEST SERIES, BACKCROSS. WE'RE ALSO WORKING
AWAY AT NEW EPISODES THAT WILL COME OUT SOON. ENJOY.

AS GENETICIST JENNIFER KOCH SAID IN THE LAST EPISODE OF BACKCROSS, ASH MIGHT BE CREATING
THE MODEL FOR THE FUTURE OF TREE SPECIES RESTORATION IN THE EAST.

Jennifer Koch

This is what we did with ash, so this is what we need to do, and we already have all these groups in place
that we know can do this work.

Jon Yales

BUT, OTHER THAN ASH, WHAT SPECIES COULD FIT INTO THE MODEL?
Jennifer Koch

You know, beech leaf disease could be the next thing that plugs into it.
Jonathan Yales

AMERICAN BEECH IS AN EASTERN TREE KNOWN FOR ITS SMOOTH, GRAY BARK. IT MAINLY LIVES IN THE
U.S. IN EVERY STATE EAST OF THE MISSISSIPPI—EXCEPT FOR FLORIDA. AND, IT’S HAD A LONG HISTORY
OF A BARK DISEASE, AND MORE RECENTLY, A NEW LEAF DISEASE.

Jennifer Koch

Beech bark disease was first introduced in the late 1800s, and then in the early 1980s, there was a
Forest Service researcher, Dave Houston, who did some experiments where he identified trees where
beech bark disease had gone through, there had been a lot of mortality, but he would see trees that
were healthy and had no sign of disease.

Jonathan Yales

IT WAS JUST LIKE LAST EPISODE, WHERE KATHLEEN KNIGHT FOUND A SURVIVING ASH TREE AMONGST
THE DEAD TREES—BEECH IS SIMILAR. THERE WERE—AND ARE—SURVIVOR BEECH OUT ON THE
LANDSCAPE. BUT, THESE BEECH SURVIVORS WERE DIFFERENT. THERE WEREN'T, AND AREN’T, ONLY
SOLE SURVIVORS LIKE ASH AND ELM—THERE ARE GROUPS OF SURVIVORS.

Jennifer Koch



This often happened in clusters, which is an indication that it could be genetic, because beech nuts don't
really travel that far. It's not like ash, a seed that can fly, you know, and travel much farther, lands in a
stream, and floats away.

Jonathan Yales

THESE CLUSTERS WERE A BIT OF A MYSTERY. THEY DIDN’'T KNOW WHAT CAUSED THEM EXACTLY. SO, |
WANTED TO HEAR MORE FROM DAVE, A BEECH RESEARCH PIONEER ACCORDING TO JENNIFER, BUT
HE’S BEEN RETIRED FOR ABOUT 20 YEARS. | ENDED UP CONNECTING WITH LAURA KENEFIC, A RESEARCH
FORESTER ON MAINE’S PENOBSCOT EXPERIMENTAL FOREST BECAUSE, APPARENTLY, SHE STILL WORKS
WITH DAVE NOW AND AGAIN.

Laura Kenefic

Right now the management guidelines for American beech are, basically, cut every single beech unless it
is resistant. But, maybe it's more nuanced than that? Maybe there are some beech trees that are better
able to tolerate the disease, and that can live longer and provide the other ecosystem values? So, Dave
Houston, he's like an old New England farm dude, so he's out, like, busy all the time. You definitely want
to talk to Dave.

[Telephone ringing]

Dave Houston

Hello?

Jonathan Yales

Hey, Dave, this is Jon from the Forest Service, Laura Kenefic connected us.”
Dave Houston

Yes

Jonathan Yales

BEFORE WE GET GOING, THIS EPISODE IS NOT THE FULL STORY OF BEECH—ITS DISEASES OR ITS
RESTORATION. IT’S JUST A SMALL WINDOW INTO PART OF BEECH’S RESISTANCE STORY, AND DAVE’S
SIDE OF THE STORY. BEECH RESTORATION HAS A NUMBER OF MODERN COMPLEXITIES, AND DISEASES,
THAT WE WON’T TOUCH HERE, AS DAVE IS NOW 90-YEARS-OLD, AND DIDN'T STUDY THEM.

Jonathan Yales
So, just to start, where are you right now? Where are you?
Dave Houston

I'm in northern Vermont right now, and sitting at my office. I've long retired from the Forest Service, so |
had not been in active research for quite a long time. So, some of the story of beech bark disease, in the
more recent years, I'm not exactly up to snuff on — particularly with respect to some of the new

genetics work. But anyway, I'm up here in northern Vermont. | do have my own little research programs



going, but they're completely informal and just observatory, since | have no laboratory to work in, but
my interest still remains. So, that’s where I’'m at.

Jonathan Yales

And, what's your spiel on what beech bark disease is? Who are, like, kind of, the characters? What
dynamic is, kind of, going on?

Dave Houston

Well, the initial effect you can see in the forest and on the trees is the development of a very tiny insect.
What you see is the wax that the insect produces—this is the beech scale, as it's known. And, this beech
scale was introduced to North America into Canada. The insect came from England, and it came over on
European beech saplings that were destined for being planted in the Halifax Public Gardens in Halifax,
Nova Scotia. And, we know that roughly the timing of that was back sometime before 1880. And, then it
wasn't noticed at all until we began to see—or they began to see—some trees dying in the forest not far
from that Public Gardens, and—these are native beech trees, American beech trees dying—and then
that began a study to find out what it was. And, that's where the first research in this continent began.

And, the process is this: the insect attacks the bark—this is a tiny insect—and it can insert its very small
stylet—two millimeters-long stylet—into the bark and suck the juices from cells as it probes and looks
for something to keep it going. In the meantime, what it’s doing is also injecting into the bark—in those
local spots where it attacks—something which blocks the defense mechanisms that would normally
occur when a wound is made in the bark. And, by blocking that defense mechanism, it allows certain
fungi—two particular ones belonging to the genius Neonectria—to attack the bark when normally they
couldn't do it. It's a sequence of events, and these are bark-cankering fungi and the bark is therefore
killed, and then the wood below that dies, and so, eventually this tree becomes girdled by these small,
and increasingly large, cankers as the disease develops over time. That's, essentially, in a nutshell, what
beech bark disease is.

Jonathan Yales

And, like, back when you were starting in the 60s and 70s, what was, kind of, the general sense within
your own community, like, scientific community, but also the general public? Was beech bark disease a
major concern like an emerald ash borer is now?

Dave Houston

Well, from the beginning, when it first became understood that it was killing trees in Canada, and then
was discovered in eastern Maine as it moved across from New Brunswick into Maine, there was
concern, but mostly it was within the forest industry — not the general public by any means. Beech was
not a primary species for planting on people's gardens or lawns, it was not a backyard tree by and large,
except if you were in the woods, lived in the woods, or nearby. It was not of much concern to the
industry because beech was a relatively minor species, in fact, not a very good species from the
standpoint of forest industry at that time. But, it was certainly noted by entomologists and pathologists
who tracked its movement and spread, because it was obviously doing that, and it was obviously killing
trees. And so, that became a primary interest to pathologists and entomologists. But, it never raised a



huge outcry, because this was not a major species, it wasn't like a chestnut or some other tree with
more romantic love by people.

Jonathan Yales

And, with that being said, like, what drew you to it? What made you attracted to—like, why did you,
kind of, dive into the beech world for so long?

Dave Houston

You know, as a forester, steeped in forest training and then as a pathologist, the combinations of that
training said to me, ‘this is a hell of a problem!” And, there’s just not enough known about it, and not
enough known about the interactions of the organisms on American beech, and foresters are beginning
to complain because they had management problems due to the fact that they were losing a lot of trees
in their woods, but also affected the development and regeneration of the species they really wanted to
produce. And, it just said to me, ‘this is a heck of a problem that we really need to study.” And so, | really
looked at it more closely because, we can find you an answer to this, let's just go do it. Well, that's not
the easiest thing in the world, and it’s proven to be really, really intractable. But, that's what drew me to
it—it's a heck of a problem, something that needed to be solved.”

Jonathan Yales
And, where did you, kind of, go from in those early days? Where did you, kind of, start, scientifically?
Dave Houston

Well, a number of areas, and one was to get a better feel for what it was doing in the forest. What it
took to kill a beech, or affect a beech, and what was the arena like out there in terms of the array of
organisms that were involved. And, to get a better feel for that we really had to dig into mycology—the
study of the fungi that were involved—and then to look at what was controlling, or at least, what
environmental factors were influencing the insects as well. So, that’s when we began to set up some
plot systems and look at them all over to try and get a better feel for [it]. And, some of the early stuff we
did was just the very basics—trying to figure out how rapidly this thing developed once it entered a
forest area, which trees would be affected first, how did it work in terms of the buildup and then the
decline of the organisms, and when did the fungi, for example, arrive on the scene after the insect had
arrived? So, that’s really how | got involved in it. And, of course, the ultimate goal was to see what can
we do to stop this, or control it, or reduce it from infecting. Now, that was always in the back of
everybody's mind, and so, we needed to get some of the basic understandings of how this disease
worked.

Ultimately, | became aware as we moved through many, many thousands of acres of beech forest
looking at this problem and deciding what was working here and working there, that there were a few
trees, which simply did not become infested by the insect. And, then we worked to try and clarify what
that was all about.

Jonathan Yales

There's stories of elm, you know, just walking through and you get people saying, ‘I just saw this giant
elm that was just, like, surviving,” or whatever—same thing with ash—and it was kind of a shock. Was it



like that, or did you guys, kind of, know to look for those? How did you, kind of, first come about the
resistance?

Dave Houston

| will say, that from the very beginning, | was looking for trees which did not show symptoms, that did
not show attack by the beech scale.

The story that always stuck with me as | was working in the woods was: a guy named Walker, JC
Walker—a very famous pathologist—he would tell this story about driving through the countryside, and
he worked in vegetable crops, particularly in cabbages. And, he was driving through one of these areas
where it had been decimated by a disease—the whole field pretty much gone except for a couple of
green plants. He dashed out into that field—dressed in his finery—and captured those two plants. And,
they became the basis for a whole new [line of] resistant selections in cabbage. You know, when I'm
working with a forest disease, I'm constantly looking, not just for badly affected trees, I'm also looking
for those trees that are not. So, this became part of my early, early look in beech bark disease. And, Alex
Shigo had said to me, ‘You'll find a tree sometimes that’s pretty clean’—and, in fact, he took a picture of
it—one right beside a diseased tree—and said, ‘Il think, | think it's resistant.” So, we began to see, ‘Is this
a common phenomenon or isn't it?’” And so, that became the whole basis for a lot of study, a lot of
looking at a lot of forests all the way from Canada all the way down through to West Virginia.

Jonathan Yales

AS JENNIFER SAID EARLIER, THERE WAS A UNIQUE ASPECT TO THE RESISTANT BEECH. THE RESISTANT
TREES WEREN'T ALWAYS ALONE—THEY WEREN'T SINGLE TREES STANDING ALONE SURROUNDED BY
DEAD TREE AFTER DEAD TREE. SOMETIMES, THEY WERE FOUND IN GROUPS, OR CLUSTERS.

Dave Houston

And, we became very, very conscious of the patterning of these resistant trees—and they're often in
groups, not always, sometimes a single tree here and there. Looking at thousands of trees over
hundreds and hundreds of acres of forest, we found it's usually 1%, or less than 1%, of the [beech trees
in large] stands are free of the disease, and that would include, maybe, one or two or three groups of
these trees. So, over time, we began to get a real good feel for the patterning that was occurring here,
and then we began to understand more about what contributed to that patterning from people that
were doing work with blue jays.

The birds would gather seed from resistant trees and cache them [singly beneath the duff layer] as they
would normally do for their winter food supply. Those that were never recovered by the birds would
grow nicely the way they “planted” them, and, if they came from these resistant trees, they sometimes
had resistant characteristics. And so, that's how these groups became established. And then, over time,
these trees as they grew up and became established, would then begin to clone and send out root
sprouts, so you’d have larger and larger groups of these resistant trees developing. But, it took a lot of
work to try and figure out that these patterns all the way from Nova Scotia and Prince Edward Island
down to West Virginia, generally, the same patterns hold true all the way down.

Jonathan Yales



Yeah. And, what were you able to do with that pattern? Why was that valuable to know how the
resistant trees were, kind of, popping up on the landscape?

Dave Houston

Well, it became important to let people know that these were groups of trees, oftentimes, or to look for
more than one once you found one. And too, if you're going to reserve those trees from harvest, then
you need to make sure that you’re not cutting everything else around that single tree.

| will tell you a little anecdote. We go to Prince Edward Island—we did a lot of work up there — going
through the forest one day and we found this guy cutting trees. What he was doing was cutting the
resistant trees because, he said, ‘You know, there's nothing up here that's any good.” He was looking for
material to make lobster boat keels from — a long, clean, stem that would suffice to be a good keel on a
lobster boat. Well, he’s like, ‘I can't find very many of them. | found them once in here, but once | find
them, | get them!’ [Laughs]. So, that was important [to know], in terms of the management aspects of
the disease. Then it became important to try and figure out, ‘If there are these groups, and they're in,
sometimes, groups of eight and 10 and so forth, once we got a feel for how they were established, then
the question became, ‘can we augment that in any way?’ And, we haven't really found a way to train
those blue jays to do what they’re supposed to do.

Jonathan Yales

Has that been tried?

Dave Houston

Work with blue jays? No, it really hasn't been tried

Jonathan Yales

Oh, well, you've still got some time. You can train some blue jays the rest of your career.
Dave Houston

Yeah. Right.

Dave Houston

It'd be kind of interesting to do because these are highly-intelligent birds. And, if you're in the forest at
the time when the [blue] jays are beginning to gather seed, it’s really a fascinating thing to watch them.
Whether they’re gathering seed from resistant, or susceptible, trees, either way, their methodology is,
simply, to move to the tops of the trees and take a seed and clack it with their beaks—they're sounding
it to see if it's sound or not, and if it's not—if it's empty or if it's infested—they drop it, and they keep
focusing and get only the sound seeds. And, they take a throat full of these seeds—and they can carry
up to 13 seeds. And they move and fly away to a point where they are going to cash them. They drop to
the ground and plant them in patterns, which we now know are the patterns we are seeing looking at
these resistance groups out there. So, if we can learn to exploit them, yeah, that would be great. I'm not
sure how we can do that, but maybe we could capture the seed from these resistant trees and plant
them.

Jonathan Yales



Yeah. We could do what the blue jays are, sort of, doing, in some sense?

Dave Houston

Yeah, yeah, and not much has been done in that aspect because | think it's been difficult.
Jonathan Yales

Yeah. And for, like, kind of, most recently, do you have any, kind of, beech studies—I know you
mentioned at the beginning that you have some informal stuff, just observations still going on—what
are just some things you have going on, or in the last couple years, that you’re still looking at for beech
— what you looking for, what are you still trying to figure out?

Dave Houston

Well, I've worked with a student, for example, not too long ago, working with her on trying to replicate a
study looking at the nature of the bark in terms of nitrogen relationships and seeing whether or not
that's important in terms of resistance—we think that it was. And, that study was done in Connecticut.
We never did move it elsewhere, so | suggested to the student: compare some trees—some resistant
ones, and badly affected ones [in Vermont] — and look at their bark nitrogen content. So, | get involved
a little bit working with some students, and mostly, I'm just looking at it from a distance nowadays, and
kind of seeing, do | see anything different, can | see any changes?

Jonathan Yales

DAVE HASN'T ONLY BEEN HELPING STUDENTS IN HIS RETIREMENT. HE DIDN’T MENTION IT, BUT HE’S
STILL AN ACTIVE PERSONAL RESEARCHER. WHEN | TALKED TO LAURA BEFORE TALKING TO DAVE, SHE
SAID HE’S BEEN SHOWING UP IN MAINE FOR YEARS.

Laura Kenefic

| happened to be at a regional forestry meeting about five years ago, and Dave came over to speak with
me, and he mentioned to me that he remembered from his career that there was a resistant beech tree
that was a really nice tree on the Penobscot Experimental Forest, and he expressed an interest in
coming back and seeing that tree.

So, | invited Dave to come back, and in those arrangements, he mentioned to me that he had these two
long-term plots that have been part of the regional study. We were unaware that these plots were on
the Experimental Forest. And so, | asked Dave to bring any information he had, and he had the original
hand-drawn maps, as well as his old data sheets from the field, and he and his daughter traveled here to
Maine to meet with us.

He had written down, from the back gate, how many paces it was before you had to turn to go into the
woods. So, we found the tree, it was still there, but then we took his old maps, and using the same
directions he had — how many paces from the back gate, et cetera — we found the plots that he had
measured. These were not being used for any other research at this time, and we were able — using this
hand-drawn schematic —to relocate the trees. And, we have since reopened that study with Dave's
assistance and he has come back every year for the last three years, and using his original methodology,
we have been remeasuring the trees, so now we have a 45-year assessment of the effect of beech bark
disease on these trees.



One thing that's been very exciting about it is, there have always been ideas about some trees being
resistant and some trees being affected by the disease, but Dave proposed to us a new category that
would include trees that are ‘tolerant’ of the disease. And, these are ones that do have the insects on
them, but they do not develop [many of] these cankers—or holes—in the tree where the tree becomes
decayed. And so, this is a new idea that we're now developing, with help from Dave, and it's a study that
we didn't even know was here.

Jonathan Yales

NOW, THE TERM ‘TOLERANCE,” THAT’'S A WORD WE’VE HEARD A LOT THROUGHOUT THIS SERIES.
Leila Pinchot

...Dutch elm disease tolerance...

Denny Townsend

...it had some degree of tolerance, but it wasn't the best...
Kathleen Knight

...they found to have good tolerance...

Jennifer Koch

...that would be true tolerance...

Jonathan Yales

IT'S A TERM THAT HAS BEEN APPLIED TO VARIOUS OTHER SPECIES, AND, TO RESISTANCE, IN GENERAL.
BUT WITH BEECH, IT WAS A NEW CLASSIFICATION.

Dave Houston

We now have a category that I've developed called ‘tolerance,” and it means that there are some trees
that—while they are not resistant to the insect and the fungi—can tolerate them. And, oftentimes, this
means that the fungi that come in to attack the areas that are influenced first by the insect, sometimes
are either unable [to do so readily], or the trees are able to prevent the cankering from reaching the
cambium. And so, the canker that develops is essentially walled off before it reaches the cambium, and
the trees can persist. And, we find that it happens quite often in some of these old aftermath forests—
some of the trees that persist, obviously are affected by the disease, but they're not being killed, and it's
this tolerance.

But, the tolerance is not permanent. For example, think about the fact that the bark near the base of the
tree is much thicker, it's much older and developing over many, many years, it becomes somewhat
thicker. As you move up to the top of the tree, the tree becomes younger and younger, those [bark]
tissues are younger [and thinner], and they often become cankered because the fungi can [more easily]
reach the cambium. And so, we find that the tops of these trees do die out, and the trees eventually
succumb. But, in the meantime, they've been producing some mast and affording all the other agents
that give those beech trees the opportunity to use them while the tree’s still alive. So, we’re also now,



you know, talking about when you're trying to save trees — or at least when you want to maintain a
beech component in your forest — to not only look for resistance, but also, this ‘tolerance.’

Jonathan Yales

| really appreciate you, kind of, just hopping on and doing this for me. It's really helpful. So, | appreciate
you, kind of, taking the time to do this.

Dave Houston

Okay, Jon. Thanks.

Jonathan Yales

All right, thanks a lot, Dave. Bye.
Dave Houston

Bye.

Jonathan Yales

BEECH IS GOING ON ALMOST 150 YEARS OF BATTLING BEECH BARK DISEASE. AND UNFORTUNATELY, A
NEW COMPLEXITY HAS RECENTLY BEEN NOTICED.

DARK BANDS AND CRINKLING AND LEATHERY TEXTURE ON BEECH LEAVES STARTED TO BE NOTICED
OUTSIDE OF CLEVELAND OHIO IN 2012. SMALLER SAPLINGS AFFLICTED WOULD DIE WITHIN 2 TO 5
YEARS, AND REPORTS OF MORTALITY IN LARGE, MATURE TREES STARTED COMING IN.

THEN, IN THE FALL OF 2017, THOUSANDS OF MICROSCOPIC WORMS, CALLED NEMATODES, WERE
FOUND ON A SYMPTOMATIC BEECH LEAF.

TODAY, A DECADE AFTER DISCOVERY, BEECH LEAF DISEASE HAS BEEN DETECTED FROM OHIO TO MAINE,
AND A GROUP OF SCIENTISTS — INCLUDING SEVERAL FROM THE NORTHERN RESEARCH STATION — ARE
CONTINUING RESEARCH TO DETERMINE THE MECHANISMS INVOLVED IN ITS SPREAD.

THERE ARE STILL MANY, MANY UNKNOWNS. AND, THAT’S WHY THIS SIDE OF BEECH’S STORY IS FOR
ANOTHER EPISODE.

THANKS FOR LISTENING. WE’LL BE BACK SOON WITH MORE SPECIAL EPISODES.
Jonathan Yales

THIS EPISODE WAS PRODUCED, WRITTEN AND EDITED BY ME, JON YALES. MY EDITORS AT THE
NORTHERN RESEARCH STATION WERE JANE HODGINS, SHARON HOBRLA, AND SUZANNE FLORY. SPECIAL
THANKS TO JENNIFER KOCH AND LAURA KENEFIC OF THE NORTHERN RESEARCH STATION, AND DAVE
HOUSTON, FORMERLY OF THE NORTHERN RESEARCH STATION.

ALL THE MUSIC IN THIS EPISODE WAS BY BLUE DOT SESSIONS.

THIS PODCAST IS PRODUCED BY THE FOREST SERVICE, AN AGENCY OF THE U.S. DEPARTMENT OF
AGRICULTURE, WHICH IS AN EQUAL OPPORTUNITY PROVIDER, EMPLOYER, AND LENDER.



THANKS FOR LISTENING, AND SEE YOU SOON.



