Walnut Council
Maryland Chapter Newsletter

Fall/Winter 2018

Volume 25, Issue 1

The Disease Triangle

David Robbins

Raise your hand if you think there are more
tree diseases going around these days.

That’s what I thought. Okay, you can put your
hand down now.

It seems like we can’t go more than a few
months without hearing about yet another new
disease that is attacking trees in our area. Some
say this is because trees are not very discerning
when choosing their partners. But the real reason
is that there are more tree diseases going around,

because of the disease triangle.

The disease triangle (Figure 1) is a way of
illustrating the fact that disease cannot occur
without all three elements in place: a pathogen, a
susceptible host, and an environment conducive to
the disease. If you remove any one or more of
It other

words; it is not enough to have just exposure to a

these eclements, disease cannot occur.

pathogen. It must occur at the right place, at the
right time, and in the right host, before it will
develop into a symptomatic disease.
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Throughout natural history, trees have had time
to evolve in the presence of the pathogens that can
attack them. The result is that trees develop a
certain level of immunity to the pathogens in their
area, and disease is kept to a minimum. Most trees
will not succumb to native pathogens unless the
trees are already weakened by another stressor,
thereby becoming susceptible.

To understand why tree diseases are on the rise,
we need to look at all three elements of the disease

triangle.
Pathogen — Thanks to interstate and
international commerce, new pathogens are

arriving in the United States almost daily. Luckily,
Disease Triangle (Continued on page 3)
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A New Disease Strikes Oak
Trees in West Virginia

Anne Li

Last fall, Danielle Martin, a forest pathologist
for the U.S. Forest Service in Morgantown, and her
colleagues noticed something different about the
oak trees in Seneca State Forest. The trees secreted
an amber-colored sap, and bore cankers - which
look like canker sores - underneath their bark.

"We saw a vertical crack with perhaps some
weeping, a bleeding appearance - like an amber
bleeding - and that's when we'd remove the bark and
look for cankers," Martin said.

Martin worked with Matt Kasson, an assistant
professor of forest pathology at West Virginia
University, and his graduate students to diagnose
Diplodia
corticola is an aggressive disease that limits the

those trees with Diplodia corticola.

ability of oak trees to access essential nutrients and
water, ultimately killing them. It was first reported
in Europe, and has since emerged in Florida,
California, Massachusetts and Maine. This is the
first time that it's been found in oak trees in West
Virginia.

While the timber industry is aware of the new
disease, they're not concerned just yet. Kasson says
West Virginia residents should be concerned
because as oak trees weaken, they are more likely to
fall and hurt people - especially in recreational

arcas.

Diplodia corticola (Continued on page 4)

Diplodia corticola canker infecting the cambium of an oak tree at Coopers Rock State Forest in Morgantown.

Here, the same canker is show with and without the bark removed.
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Disease Triangle (Continued from page 1)

there is a “Rule of 10’s” that applies to non-native
species. Of all the species that are introduced,
typically only 10% survive to become naturalized.
And of the 10% that become naturalized, only 10%
tend to become invasive or have widespread

impacts.

But if a new pathogen is introduced every day,
this still means that we can expect to see 3-4 new
diseases that cause issues on the landscape each
year. This is especially frightening when we see
the level of damage that can occur from exotic
pathogens, such as Chestnut Blight, Dutch Elm
Disease, and the like.

However, there are new diseases popping up
from pathogens that were previously unknown to
These
Verticillium Wilt in Tree-of-Heaven (not that this is a

science. include Beech Leaf Disease,
problem), and the Geosmithia morbida fungus that
causes Thousand Cankers Disease in walnuts.

While it’s certainly possible that these pathogens
were simply not identified before, it’s also possible
that we are seeing evolution in action! We like to
think of evolution as being something that happened
many millennia ago, but the truth is that it is an
ongoing process that continues to occur every day,
and will continue into the future. Because of their

simple genome and extremely rapid reproduction, the

Disease Triangle (Continued on page 5)
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Figure 1: The “Disease Triangle” is a way to illustrate the fact that disease cannot occur without a pathogen, a susceptible host,
and a conducive environment.
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Diplodia corticola (Continued from page 2) Tree diseases aren’t new to West Vlrglma In

"Look at that tree! You can see that it's dead. | the early 1900s, chestnut blight wiped out billions
That tree is completely dead," Kasson said, pointing | of chestnut trees in the United States, including
at a tree near a playground at Coopers Rock State | those in Appalachia. Hemlocks and ash trees are
Forest in Morgantown. "That tree has been in a state | also battling illnesses. In fact, Martin says, these
of decline for a number of years, and it poses a great | tree diseases coupled with mass logging may have
risk, especially to the playground area." helped Diplodia get its start in southern West
Virginia.

"The majority of the Appalachian forests were
cut about 100 years ago, so all of our trees are about
the same age," she said. "So they’re all kind of
equally susceptible in a way to these pathogens. If
something affects them, it could potentially affect
all of them."

Fortunately, Martin isn't concerned about
Diplodia wiping out oak trees on a large scale in

the area. She does think the disease will weaken the
trees as a whole, making them more vulnerable to
stressors like drought or insect infestations or
flooding that could serve as the final blow to the

tree’s health. Kasson agreed.

"I think us detecting this Diplodia canker on oak
is only the beginning. I think with all this flooding
that we’ve had this past summer, we will see a sharp
rise in the amount of predisposition and
subsequently in the rise of fungal infections in oaks
and in other tree species in that part of the state," he
said.

The two will look into what is causing the
outbreak in West Virginia and what could be used
to cure it, in hopes that they can find an end to what
seems to be the beginning of a new tree disease
outbreak.
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Matt Kasson, an assistant professor of forest pathology at WVU,
examines an oak tree at Coopers Rock State Forest in
Morgantown.
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Disease Triangle (Continued from page 3)
micro-organisms that cause disease are among the
most rapidly evolving species on the planet.

Conducive Environment — Everyone knows
the threat that exotic invasive species pose.
However, many of the new diseases showing up in
our area involve pathogens that are native to the
United States. Some examples of these diseases are
Oak Wilt (recently identified in Carroll County),
and the Walnut Twig Beetle that spreads Thousand
Cankers Disease.

Interstate commerce can easily be blamed for
the spread of these native pathogens, and is
certainly a factor; but interstate commerce has been
occurring for the past 250 years. Perhaps a more
likely culprit for the recent uptick in diseases is
climate change.

As temperatures warm, many pathogens are
able to survive in areas where couldn’t before.
Warmer temperatures lead to less pathogen
mortality over winter, and longer growing seasons.
This leads to the slow spread of diseases into new

arcas.

Some native pathogens have always been here,

but never seemed to cause significant tree
mortality. This is due, in part, to the milder winters
and lack of adequate winter kill, allowing pathogen
populations to build to the critical levels required to
cause widespread mortality. Another factor is the
increasingly wet springs that we have experienced
lately, which are very conducive to the growth of
many pathogens, especially fungal pathogens.
Bacterial Leaf Scorch and Hypoxylon Canker are
examples of native diseases that have become
increasingly prevalent and problematic in recent

years.

Susceptible Host — The final requirement for
disease is that the pathogen infect a host plant that
is susceptible. Trees have an immune system and
usually develop a resistance to the pathogens that
naturally occur in their ecosystem. But since
evolution is an extremely slow process, trees have
not had time to develop a resistance to exotic
pathogens. This leads to rapid and widespread

mortality when an exotic pathogen is introduced.

However, trees are now more frequently
This is

because many of the trees in our area are under an

succumbing to native diseases as well.

increasing amount of stress. As temperatures rise,
moisture levels change, and growing seasons alter,
this puts stress on trees. The stress weakens their
immune systems and they become susceptible to
pathogens, both native and exotic.

There are also cultural conditions increasing the
susceptibility of trees. In order for a tree to be
healthy and disease-resistant, it must grow in the
right conditions. Every tree species has differing

requirements for sunlight, air, space, water,
nutrients, soil pH, and soil drainage, in order to
thrive. The farther a tree’s environment deviates
from the ideal for that species, the more stress is

put on the tree.

In our increasing human desire to modify our
environment we tend to plant the trees that we
want, with little regard to whether it is a good
location for that species. This includes planting
upland tree species in riparian areas, and planting

climax tree species in early-succession habitat.

Urban, suburban, and landscape environments
are especially hard on trees. Soil compaction, root

obstruction, pollutants, water limitations, and

Disease Triangle (Continued on page 6)
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Disease Triangle (Continued from page 5)
physical damage are all prevalent in these areas.
All of these things are very stressful to trees.
Between being poorly located, improperly planted,
and inadequately maintained, almost all trees
planted by people are under significantly greater
stress than those that naturally regenerate.

Humans also love a good
monoculture...and so  do
diseases!  Pathogens spread
more readily and rapidly when
the preferred host trees are in
close proximity. Monocultures
also increase the visual and
ecosystem impacts of disease
by increasing the percentage of
trees in a given area that are

lost to disease.

Remember when most
towns and cities lined their
streets with a monoculture of
elm trees, and then Dutch Elm
Disease killed them all? And
then when many of those

towns replaced the dead elms

————

with a monoculture of ash
trees? Well...now that

Figure 2: A classic monoculture of street trees, in a stressful environment.

Geosmithia morbida was previously unknown
to science. We will never know whether it was just
not previously seen and described, or whether it is a
newly mutated (evolved) species of Geosmithia.
Either way, it is a native pathogen that has shown
to be very lethal to trees.

Emerald Ash Borer has killed all of those ash trees,
many of them are being replaced by a monoculture
of Red Maples. Perhaps someday we’ll learn from
our mistakes (don’t hold your breath).

Perhaps the best example of the disease triangle
in action is the Thousand Cankers Disease of
Walnut. Thousand Cankers is a disease complex in
which the Geosmithia morbida fungal pathogen is
transmitted by the Walnut Twig Beetle.

Walnut Twig Beetle is native to Arizona, New

Mexico, and southern California. Warmer
temperatures have allowed the Walnut Twig Beetle
to spread as far north as Washington and Idaho; and
interstate commerce has transplanted the beetle to the
east coast, where the now milder winters enable it to

survive.

Here we have a pathogen that is native to the
United States, but not to the east coast, which is able
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Disease Triangle (Continued from page 6)
to survive in the conducive environment created by

climate change. The good news is that healthy
walnut trees, to an extent, are able to resist the
disease. It is only stressed and weakened trees that

appear to be a susceptible host for the disease. This

is most evident in Colorado and other parts of the
west where Black Walnuts are planted outside of
their native range, and typically in the landscape or
urban environment.

So the moral of this story for land management
is: We cannot control all the factors of our ever-
changing world. Instead we must learn to adapt
and change with it, and do everything we can to
keep our trees healthy and unstressed, so that they
are also able to adapt and resist the constant threat

of disease.

Got E-mail?

Occasionally we have timely information to
share with you. If you have an e-mail account, but
have not received any e-mails from us this year,
that means we don’t have your current address. If
you would like to be included in the e-mail news
list, please send an e-mail to David Robbins at:
david.robbins1@maryland.gov.

We promise not to clutter your tnbox!

Upcoming Events:

Walnut Council MD Chapter Fall Workshop
October 30, 2018
Location: MD Conservation Agency Museum
20990 Keadle Rd., Boonsboro, MD

Contact: David Robbins
301-371-0675
david.robbins1@maryland.gov

The Woods in Your Backyard: Creating, Enhancing,
Protecting & Financing

October 16, 2018
Location: Charles County Extension Office
Bel Alton, MD

Contact: Luke Gustafson
301-934-5403
LNG@umd.edu

Double Oak Farm Garden Tour
October 20, 2018

Location: Double Oak Farm - American
Chestnut Land Trust
Prince Frederick, MD

Contact: 410-535-3662

Carroll County Forestry Board Workshop
March 23, 2019

Location: Best Western Hotel
Westminster, MD

Contact: Donna Davis
410-848-9290
donnal.davis@maryland.gov

Walnut Council Annual National Meeting
June 16-19, 2019
Location: Prairie Band Casino
Mayetta, Kansas

Contact: Liz Jackson
765-583-3501
jackson@purdue.edu
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2018 Maryvland Chapter Officers:

President: David Robbins
Middletown, MD
301-371-0675
david.robbins1@maryland.gov

Vice President: Vacant

Secretary/Treasurer: Phil Pannill
Sharpsburg, MD
301-739-7743

philpannill@gmail.com

Editor: Christina Robbins
Middletown, MD
301-371-0675
curvesmiddletown@aol.com

Regional Directors:

Southeastern: Jim Haerer
Dunkirk, MD
301-855- 8067

midgie2(@verizon.net

Central: Dave Earle
Woodbine, MD
410-489- 7948

jdearle38@verizon.net

Western: Vacant

Walnut Council
Maryland Chapter Newsletter
c/o Christina Robbins, Editor

210A West Green Street
Middletown, MD 21769
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