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in North America. They were i
among the first fungi to be
classified as belonging to a
genetic group owing to their
unique morphology: a sponge on
a stalk. The Greek word for
sponge z Ol I . xEEAE
d&iles © hydwelE B2 duefFro
similarities between morels and
sea sponges; morels may well be 8
the first fungi named by H. R
sapiens The type species morel, &
M. esculentaj O A A E Adtir 6 &
0 OGUAITTx 110K

indicated in guide books as Sk B BN L T
having been identified by Carl Aot sheve s conmon momocay sb oudthy
Linnaeus in the 18th century, the have light ridges and darker pits.

Swedish originator of the arguably the most recognizable
taxonomic system still in use fungus in the world, excepting
today. The black morel M. elata only perhaps the iconic Amanita
i OAgAl OAAS EI , Mg ghich xvAtlD its BEBD O O
identified by Elias Fries, one of red cap accentuated with
the first mycological taxonomists  snowflake white flecks, is the

and also Swedish. Morels are template of Continued on Page 2

Epichlo é coenophiala , a Livestock -Harming Fescue Endophyte

Thomas Roehl
Newsletter Editor

COAOGO

Al EQOAS

OE A doAd G xARAG dO Opkehis Coriain 8more  endophytes  in
i AAT O Obi AnkiQdages than AhdasBRpkhtsdA, fsinck 1

The fungus Epichloé coenophiala
spends its entire life inside tall fescue, a
common livestock feed grass. While itis
beneficial to the plant, it sickens
animals that feed on the grass. In the
United States, the fungus costs the beef
industry anywhere from $600 million to
$1 bilion or more every year. E.
coenophialais an unusual organismz
even for the fungi z that gives us some
insight into the strange world of fungal
endophytes.

Endophytes
What is an endophyte? If you recognize
OEA x1 OA8O O1100n

endophyte is an organism that lives
within a plant. This technically includes
everything from plant parasitic
nematodes to nitrogen fixing bacteria.
However, most scientists exclude
organisms that fit another ecological
group; diseasecausing organisms,

"""" £61 CER
symbionts are generally not considered
endophytes. The resulting group
contains organisms (mostly bacteria
and fungi) that are mutualistic to mildly
parasitic with their plant hosts.

All plants in the wild are infected
with endophytes, which suggests these
organisms are even more basic to plant
bibldgy thaA Ani/corriizad. Averdyred

the slow-growing endophytes have
plenty of time to colonize the long-
lasting leaves. Most endophytes belong
to the phylum Ascomycota, although
they are present in other lineages as
well. Endophytes are traditionally
divided into two groups: the
cldvicipitacéoGsE A @doghiytésO i (&1 6
endophytes) and the nonclavicipita-
ceous endophytes (NGendophytes).
The G-endophytes belong to the family
Clavicipitaceae andinfect grasses while
the NC-endophytes belong to other
lineages and infect all other plants.

In many ways, endophytes are
similar to microbes that live in the
human gut. Both

Continued on Page 9
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Mushrooms

Morels (Continued)

Continued from Page 1 choice for every
thing from animation t o tchotchkes.
Many European languages share similar
namesfor the English morel such as the
French morille and the German
morchel, however, the names can be as
diverse assmardz (Polish) and spugnola
(Italian).

However, depending on how you
define it, the morel is not really a
mushroom. While the terms mushroom
and fungus are considered synonymous
according to pragmatics, they are
semantically different: a mushroom is
one type of fungus. The kingdom Fungi
has two major divisions (sometimes
subphyla or phyla): Ascomycota, the se
called cup fungi, and Basidiomycota,
which includes puffballs, stinkhorns,
brackets and a number of other obscure

physiologies in addition to the
ubiquitous gilled mushrooms.
According to KAT A OEThe &Fith
Kingdom A | OOEOI T 1

basidioma, usually stalked and with a
cap (pileus) beneath which gills or
fleshy tubes are covered with or lined

the spore bearing surface wherein the [
major dichotomy of the fungi resides: !
basidiomycetes have basidia, the club
shaped bodies in which (usually four)
spores are produced, while ascomycetes
have asci, sadike structures in which
(usually eight) spores reside. As
I AT COACA EO AOT 1 O0Q§
is trending as a more ecumenical term
that can be applied to designate the
fruiting body of any fungus. The
important point is that m orels are
ascomycetes. ascomycetes and produce spores on the surface of the pits.

Ascomycetes originated in the Al OEOI Pi i 1 OPEEA
Paleozoic Era from a common ancestor (Xylaria polymorpha).

William Needha

f ‘t,'v"

L. 4 R - g -
Black morels have dark ridges and lighter pits. All morels are

AARAA

and are therefore monophyletic, In morels, the spore-bearing cup
somewhat aurprising in consideration  surface hymenium has been
of their morphological divergence and compartmentalized into the

extensive speciation. It is estimated
about three quarters of all identified

fungi are ascomycetes, about 70,000
species. Most are asexual, reproducing
with spores genetically identical to the

source. This comprises the majority of
the yeasts and molds. The sexual
ascomycetes form macroscopic fruiting

E Opodiestand iy ke a distinctive

cup shape (by which they are
commonly known) but also include
some unusual qutliers like the hypogeal

xEOE OEA EUI AT EOIT 8 dyyffes A (Thddd Adpg= Ohind E Ghe
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characteristic honeycombed pits and

carried aloft on a hollow stalk,

presumably by the evolutionary

advantage of increased spore dispersal.
Based on modern genetic evaluation of
mutation rates, morels are

monophyletic with a single ancestor of

North American provenance that first

appeared in the Cretaceous Period
about 125 million years agpthey have

since morphed into many different

species whose taxonomy is only now
being tentatively established. The

verisimilitude of morel species comes as
something of a surprise; their

distinctive and recognizable crenelated

cone morphology belies a diparate

genetic diversity.

The taxonomy on Morchella is
complex, a fact that is only recently
becoming manifest with the advent of
DNA based associationsThis is not all
that unexpected, as the morels have one
of the more varied reproductive
systems, unusial even in the rarefied
nuances of fungal sexuality. Morels are
multinucleate to the extreme; each
morel cell can have as many as fifty
AEZAZEAOAT O EADPIT EA
refers to organisms with only one
complete set of chromosomesz fungi
spend most of their lives as haploid
organisms. Most other life forms,
EOI AT O ET A1 OAAAR AOA
and have two complete sets of
chromosomes. Fungi become diploid
for reproductive purposes whereas

T OA
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before being eaten. Luckily, cooking morels is commonplace because doing so greatl:

improves their flavor.

humans create the haploid sperm and
egg which fuse to become the diploid
zygote. When the morel forms a
OAPOT AOAOEOGA AAIl I
only two of the fifty -odd haploids will
serve as the genetic parents for the
spores produced by the ascus. As there
are hundreds of possible combinations,
it is likely that each ascus in a morel is
genetically distinct. According to Beug
and the Bessettes inAscomycete Fungi
of North Americah OO0 OAAOQE
means that in a cluster of 4 to 20 morels,
each morel in the cluster is likely to be

Mushrooms

eating something unknown

and therefore  possibly
harmful. In addition to
their inherent alien

chemistry (fungi are mostly
composed of chitin, a
compound not found in
mammals), many fungi also
have  noxious  volatile
compounds which must be
evaporated by heating; it
is therefore a matter of
policy among all credible
mushroom organizations
that edible fungi must all be
thoroughly cooked. Morels
are among the many edible fungi that
are toxic (at least to some) if eaten raw.
Fortunately, cooking imparts to a host
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that aficionados describe as
reminiscent of hazelnuts. Thanks to
this, morels are always cooked and
reports of adverse reactions are
therefore rare. Morels, like many edible
fungi are also quite nutritious: they
contain more protein than most

and the B group, and their fiber is
conducive to proper intestinal functi on.

mycete mushrooms have only two delectable and nutritious if cooked, it is
nuclei per cell and therefore each necessary toestablish how, when and

i OOEOT 1160 ODPI OAO QGuhekeGdu fikdEhBm. Sikdindimofels ik

parent nuclei (so you see, morels really
AOAT 806 1 OOEOIT T 1 O0Qs8
understanding the true nature of morel
relationships (morelity?) is on-going, it
seems that North America has a back
or M. elata clade of about 14 species and
a yellow or M. esculentaclade of about
5 species; in eastern North America, as
of now there are three blacks and three
yellows. Despite all of the genetic
differentiation and so far as is known,
all morels are equally edible andz in the
lexicon of mycophagistsz choice.

To say that a fungus is edible is
usually only half of the story. Many
people who rarely if ever eat wild foods
will develop nausea which may devolve
to the more pronounced physical
rejection of the offending substance
altogether. Nausea is an evolutionary
adaptation to protect animals from

quite challenging, as the habitat that is

likeliz o favibr tHeiEghowth ik i precibe£
and inconsistent and the fungi are
mercurial in the extreme. How to find
morels is to be persistent and diligent.
Pattern recognition skills are important
as morels share their color palette with
fallen leaf litter, betraying their
POAOGAT AA 111U AU- (
borne wavy fissures. When to find
morels is a matter of temperature and
elevation or latitude. The most widely
accepted soil temperature range for the
morel mycelium to fruit is between 50
and 55 °F. Since it is not practical to go
out with a thermometer and randomly

probe soil temperatures, the rule of

thumb is at least one full week with a

minimum nocturnal temperature of

50 °F.According to this measure the
morel season starts in the south and

moves northward from April to May
with some adjustments necessary for
the cooler temperatures at higher

elevations (2.5 °F drop every 1,000 feet).
Ox EAIT

AnothermeOET A &I O
phenology, to use the temperature cues
of other plants as surrogate thermome
ters. Among the many indicators, a
AEAOI OEOA EO OxEAI
iI£ A ONOEOOAI GO
resemble), as this seems to best capture
the wisdom of the merkel-hunting
mountain people. Others include when
the redbuds and dogwoods bloom or
when violets first appear.

4EA OxEAOAE EO A
debate and will likely never be settled.
Finding morels is less science and more
serendipity and secrecy, with its own
morchelloid bounty. According to
myriad self-proclaimed experts, morels
may be found under tulip trees, white
and green ash, hickory, elm, striped
maple, sycamore, oaks, in abandoned
apple orchards, and, most significantly,
in burned areas after a fire. In some
parts of Europe, laws were passed to
prevent the burning of forests that had
been intentionally set to promote morel
growth the following year. David Arora
in Mushrooms Demystifiedcaptures the
frustration of many in noting that

O-1 0A1 O OOOAIIT U

forests (under both hardwoods and
conifers) and open ground z under
hedges, on road cuts and driveways
near melting snow, in gravelz In other
words morels grow wherever they
pleasez but only

Continued on Page 4

B
and when they fruit. Often,

Morels can be picky about where
finding them is all about persistence and luck. This morel was
found on a recent MAW foray.
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Mushrooms
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Gyromitra esculenta

Continued from Page 3 when conditions
are EAOT OAAT Ao 4EA 1
to where to find morels is to know
where the hypogeal morel mycelium
grows, which can be establishednly by
finding morels, a fungal catch-22. There
is a good reason for morel inconstancy.
Morel mycelia form sclerotia, masses of
large cells several inches in diameter

Morels Stuffed with Crab Mousse

described as resembling a slippery
walnut. The sclerotium is a nutrient
reservoir, allowing the fungus to survive
adverse conditions for decades. The
upshot is that the morel mycelium can
choose whether to form a
primordium -cum-fruiting body or
whether to await more favorable
conditions. Coaxing the sclerotium to
fruit is fundamental to commercial
cultivation. In 1982, Ronald Ower
dudcéeded | O AderBonsiratityx AzD
consistent process.U.S. Patent number
4,594,809 was issued in 1986 specifying
the series of operations necessary and
sufficient  for morel cultivation.
Unhappily, about two weeks after that,
Ower was murdered in San Francisco.
As with many edible fungi, there is
a doppelganger:
the Brain Mush-
room Gyromitra

esculentawhich is suggestively known
as the false morel. The species name is
Al
only with extreme caution; while it has
been consumed with impunity in some
regions for centuries, it has also caused
some disconfort and even death. The
cautionary note arises & false morels
produce gyromitrin which metabolizes
to monomethylhydrazine, a component
of rocket fuel. Ingestion of this chemical
is inimical to the fundamental
physiology of the human body and can
result in symptoms ranging from
nausea to death. Cooking volatizes
some but probably not all of the
gyromitrin, so the mushroom is
potentially lethal even when cooked
Some people who eat fungi are old, and
some are bold, but those who seek to be
both old and bold are usually
eliminated from the gene pool.

Ingredients o
4 morels Sauce: L @5
s -, A
1 shallot LT (A
Mousse: Y. cup heavycream ,/s‘ 'r‘
8 oz crab % teaspoon kosher salt Sia
1 shallot a teaspoon freshly ground black pepper {t'r .‘ ,..,’, '/
Y, cup heavy cream 2 tablespoons unsalted butter AN E.)‘L" 4
1 egg white 2 teaspoons finely chopped fresh dill ora teaspoon tarragon /é
Directions { &

1. Preheat oven to 350F.

Ol £1 0001 AOGA AET EAA

2.

3.

.l 4%d 4EA &£ OAAI AAO

Gently wipe the morel caps and stems. Cut the stem off at the base of the cap and save for another use. Swish a litf
water inside each cap to remove any sandr grit and stand the caps upright on several layers of paper towels to drain.
Cut one of the shallots into quarters. Fit a food processor with the metal chopping blade, and pulsing the machine on
and off, chop each quarter shallot until finely minced. Add the crab and process 1 minute. Scrape down the sides an
process 30 seconds longer. Scrape down the sides again, then continue processing while slowly adding the egg wh
and % cup of the heavy cream. Turn off the machine, scrape down the sides, add sahd pepper, and start processing
again. If needed, add more crearmm but no more than ¥ cup? a little at a time, until the mixture is like stiff whipped
cream. Do not allow it to liquefy.

Mince the remaining shallot and combine it with the remaining cream in a small saucepan. Scald the cream (cook just
until bubbles appear on the edge of the cream) and immediately remove it from the heat. Set the flavored cream aside
Fill a pastry bag fitted with a straight tube with the forcemeat, and squeeze enough into eale morel to fill. Stand the
morels upright in a buttered baking dish just large enough to hold them and pour the flavored cram into the dish. Melt
1 tablespoon butter and drizzle it over the morels. Cover and bake in the preheated oven for 10 minutes. Bastéh the
pan liquids and bake 5 minutes longer. Remove the morels and keep them warm.

Transfer the cream sauce remaining in the baking dish to a small saucepan and cook until it is reduced slightly anc
begins to thicken. Add the remaining tablespoon of butter and stir until completely incorporated. Stir in the dill or
tarragon. Spoon some sauce onto each plate and serve the morels upright on the sauce.

i AU AA POAPAOAA ET AAOAT AA A’oAs udid

you are ready to use them because the extra moisture may cause them to decay quickly.

Recipe fromd EA %AEAT A - OOEOQIT T 1 ¢ !by Matg@é Lethénstainl (1986 ddlaptecdddy Brice Boy:
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Fungi in the News

Thomas Roehl
Newsletter Editor

%AEOI 06 0 I 0Ad 4E
summaries of the biggest fungstrelated
news stories from February through
April 2017 Visit the link following each
topic below for a closer look.

Fungus-Farming Ant Evolution
Research from the Smithsonian
Institution has helped shed light on the
likely origins of ant agriculture. The
new study sequenced DNA from 78 ant
species that farm fungus and 41 that do
not. Analysis of that data resulted in a
phylogenetic tree that was then linked
to known dates from the fossil record.
This showed that the ants first
developed complex farming systems
around 30 million years ago, about the
same time as the global climate shifted
to a cooler phase and decreaseche size

4EA
casually farming fungi adapted to their
cooler and drier climate by bringing the
fungus underground and carefully
regulating its environment to mimic its
normal rainforest habitat. Since the
aboveground environment was no
longer favorable to the fungus, it
became separated from its specieslhis
allowed the ants to domesticate the
fungus over millions of years and
eventually resulted in the complex
farming mechanisms ants use today.
Read more at:  http://lwww.
smithsonianmag.com/science -
nature/how -ants-became-worlds -
best-fungus -farmers -180962871/

Bat Disease Reaches Texas

White -nose syndrome (WNS), a disease
that has killed millions of bats across
the eastern United States, has now been
detected in Texas. Disease symptoms
have not yet been observed, but DNA
from Pseudogymnoascus destructang
the fungus that causes WNS z was
detected on hibernating bats in six
Texas counties. Researchers expect

%@ancé%ﬁ éggn‘%lspor

News

WNS to have a minimal impact on
Texas bats; many bat species that live in
Texas do not hibernate long enough for
the disease to be lethalHowever, those
that survive WNS can become carriers

ok

free-tailed bat is not expected to die
from WNS but will likely help spread
the disease as far south as Honduras.
Now that the fungus has arrived in
Texas, it wil likely spread west to
Arizona and then to the rest of the
continental United States. Read more
at: https://www.washingtonpost.
com/news/energy -environment/
wp/2017/03/23/a-merciless -bat -

killing -fungus -is-on-the -move -
again-now -its -in -texas/

Early Fossils May Upend Fungal

Evolution Theories

Fossilized remains of what scientists
think are early fungi were recently
unearthed in South Africa. The
microscopic organisms were found in

undersea 2.4 billion years ago. If
confirmed as fungi, these new fossils
push back the earliest example of fungi
in the fossil record by over one billion
years. Additionally, they suggest that
fungi first evolved deep underwater
rather than evolving on land or in
shallow water, as was previously
assumed. However, scientists have yet
to definitively confirm that the fossils
are fungi. Although the tiny threads
look like mycelium, they could have
been formed by another branch of early
eukaryotes or by giant bacteria. Read
more at: http://www.bbc.com/news/
science-environment -39656089

Virus Breaks Through Fungal
Incompatibility

Researchers studying the fungal plant
pathogen Sclerotinia  sclerotiorum
discovered a virus that reduces the

AO0T cO006 ET AT I BAMEA
two fungi of the same species meet, a
series of chemical intgactions

determines whether or not they can
fuse with one another. If the chemicals

—_—

do not match up correctly, the cells at
the contact point die and the fungi are
OAEA OI AA OOACAOAOE(
A major benefit of being incompatible is
that viruses cannot spread from one
LL(ir)ngus to the next. However, the newly
Scovered Sclerotinia sclerotiorum
mycoreovirus 4 (SsSMYRV4) gets around
OEEO AU 0001 ETC
incompatibility reaction. This prevents
cells that contact another fungus from
dying and allows SsMYRV4 to infect
strains that should be incompatible. In
the past, scientists have tried to control
the spread of fungal diseases using
mycoviruses, but these attempts were
not very successful because the viruses
could not spread to incompatible
strains. SSMYRV4 may help researchers
find a way around this problem,
potentially opening up exciting new
possibilities for controlling the spread
of fungal pathogens. Read more at:
https://www.sciencedaily.com/
releases/2017/03/170323141424 .htm

AT >

M Corn Uses RNA Bits to

estroy Fungal Toxins
In a new use of genetic engineering
techniques, researchers developed a
strain of corn that prevents fungi from
producing toxins. Fungi in the genus
Aspergillus regularly infect corn and
produce the compound aflatoxin, which
is known to cause liver cancer.Using a
OAAET ENOGA AAT T AA
the modified corn produces small bits
of RNA that specificaly target and
Al T AE OEA &£O1T cOO8 1 2.
encode aflatoxin. The modified corn
does not prevent fungal growth, but
does make infected corn safe to eat.
Since a small RNA molecule is the only
novel compound produced by the
modified corn, it should have little to no
negative impacts on humans, although
that will need to be confirmed before
the corn can be grown for human
consumption. If the modified corn is

02.

EPO¥epg5Te. & R0l eques cancer

rates in countries that do not have the
resources to test for aflatoxins. Read
more at: http://www.newsweek.com/
gmo-corn -cancer-571136

»
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Events

Meeting F iles

March 7: Psilocybin Research at
Johns Hopkins

Thomas Roehl
Newsletter Editor

At the monthly meeting on March 7,
Ethan Hurwitz, a Research Coordinator
at Johns Hopkins,detailed the methods
and major results from studies on
psilocybin at Johns Hopkins.

Psilocybin is the main hallucino-
genic compound in mushrooms of the
genus Psilocybe It is a classic

hallucinogen and results in a wide range
of effects at relatively low
concentrations. Psilocybin is not known

to be addictive, unlike many other

psychoactive drugs. The federal
government classifies psilocybin as a
Schedule 1 drug, so its production and
use are tightly controlled.

Studying the hallucinogenic effects
of psilocybin is difficult because as
Ethan pointed out, the effects are
inconsistent; the same person often
reacts differently each time they take
the drug. To make sure these
differences are not caused by flaws in
the experimental setup, the studies at
Johns  Hopkins use synthesized

Upcoming Events

The events listed below may change due to weather, speaker availability, etc., si

read MAW emails and check our website athttp://mawdc.org

for up-to-date

information on events. Exact foray dates and locations will ke set closer to the
event in order to take weather conditions into account.

Jun. 6 Monthly Meeting
0&0O1 CEh

featuring a presentation by Britt Bunyard on
Doctq Strangélove 6

y £ UT O bl AT

to watch the movie as it will make the talk more enjoyable.

Jun. 11 Wild Foods Culinary Event : MAW traditionally holds a tasting in the
spring that features all wild foods, since mushrooms are scarce at
this time of year. A morning foray will precede this event. Visit

http://mawdc.org/Tastings
Jun. 29 Board Meeting

Jul. 11 Monthly Meeting

for more information and to register.

featuring a presentation by Gary Emberger on tree

ID with a mycological twist. This meeting will be held on the second
Tuesday of the month to avoid July 4 celebrations.

Jul.
foray on farm grounds.

Aug.1 Monthly Meeting

15 Tour of North Cove Mushroom sfarm in Madison County, VA, and

featuring a presentation by Noah Siegel on

mushrooms of the redwood coast.

Save the Date:
Sept. 17

Mushroom Culi nary Event

Sept. 2931 -1 7860 #Ai D 3ANOATT OA &I OAU

Oct. 8 Mushroom Fair

Unless otherwise noted, monthly meetings will be held on the first Tuesday of tt
month at 7:00 PM in the Kensington Park Library, 4201 Knowles Avenu
Kensington, MD. Attendees are encouraged to bring mushrooms for sharing an
identification. Members of the public are welcome to drop in.

6 | Potomac Sporophore

psilocybin. This ensures researchers
know the exact amounts given to each
patient and guarantees that the effects
are not due to any other compounds
present in the mushrooms.

When a patient is accepted, they
first meet  with two study
administrators who will monitor and
support the patient throughout his/her
involvement. During the first meeting,
participants are asked to share their life
history in significant detail. This
prepares the researchers to help the
participant deal with any emotional
problems the psilocybin may dredge up.
The patients also receive advice on how
to prepare for the effects of psilocybin.

On the day of the session, the
participant eats a low-fat breakfast
(psilocybin is fat-soluble, so foods with
a lot of fat can affect the trial) before
arriving at 8:00 am. Ethan commented
that participants are often surprised
when they see the room used for
psilocybin studies; patients usually
expect an aseptic hospital room, but
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specifically to support participants in
studies that use hallucinogens.

When the session  begins,
participants are given a psilocybin pill,
eyeshades and headphones and
allowed to experience the trip. During
this time, the participants listen to a
music playlist designed to follow the
normal course of the hallucinations.
The two monitors remain in the room
for the duration to provide support.

At the end of the session, the
participant is asked to fill out a survey
and then driven home by a designated
friend or relative. The participants are
not allowed to drive themselves home
to make sure they have someone they
can talk to after their experience. This
general outline may change depending
on the focus of the specific study.

Results from the questionnaires
have been very usefulin establishing
the general nature of psilocybin
hallucinations and their long and short
term effects. In the surveys from Johns
Hopkins, psilocybin results were almost
indistinguishable from the target score


http://mawdc.org/
http://mawdc.org/Tastings

for religious experiences. The surveys
also found that participants had
increases in positive behavior andin
their sense of weltbeing. However, the
drug did not result in any long-term

personality changes, except that
DAOOEAEDPAT 008 OAT «
increased.

One of the most surprising studies
tested the potential of psilocybin for
treating nicotine addiction. This pilot
study was small and included 15 men
who had not been able to quit smoking
in the past. The researchers used
biological markers of smoking to assess
how successful the men weret quitting
after taking psilocybin. The resultswere
amazing: after one dose of psilocybin,
the paricEDAT 006 AET 11
returned to nonsmoker levels within a
matter of weeks. Although the effect of
psilocybin in this study was more acute
than any other treatment currently
available, Ethan cautioned that the
study was too small to generate
significant data. However, researchers
are hoping to repeat the study with a
larger group in the future.

At the end of last year, the Johns
Hopkins researchers released a paper
detailing a recent double-blind study
into the effects of psilocybin on anxiety
and depression in cancer patients.This
study found that a single high dose of
psilocybin dramatically reduced anxiety

and depression ratings and kept them
down for at least six months.
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Thomas Roehl
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Top: Ethan Hurwitz describes psilocybin researchbeing
conducted at Johns Hopkins Bottom: members enjoyed John
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Spring Wild Foods Tasting

Spring has sprung! Come out to cook, or just to taste.
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delicious and educational at the same time! Taste mushrooms and other wild
foods you have rever tried before, and compare the results of different
preparation and preservation techniques. For example, you might learn:

@ Which makes better brothz black staining polypore or hen of the woods?
@ Which makes better risottoz black trumpet chanterellesor boletes?
@ Do you prefer truffle ice cream or candy cap ice cream?

While mushrooms will be the main feature, any wild foraged food might appear
on our spring tasting menu. In past years, we have tried everything from wood
sorrel to squirrel! Participants will vote for the best preparations and we will

share our recipes.

Last year dos t

Visit https://mawdc.wildapricot.org/Tastings

Date: June 11, 2017
Time: 2:00 PM z 4:00 PM
Place: Sandy Spring Museum

17901 Bentley Road, Sandy Spring, MD 20860 S
Price: $10 per person (free for cooks)

scores began increasing and were still
increasing six months after taking the
drug. You can listen to some personal
stories from people in the study here:
https://vimeo.com/122278721 .

As a closing reminder to those
present, Ethan reiterated that the
effects of psilocybin demonstrated in
the Johns Hopkins studies are
inextricably Iinked with the
psilocybin on their own should not
expect to experience he same results
because they would be using the drug in
a completely different environment.
That being the case, both Ethan and the
Johns Hopkins researchers advise
against recreational use of the drug®

April4: TheBesset t esd 10

for Better Bolete Identification

Thomas Roehl
Newsletter Editor

On April 4, Alan and Arleen Bessette
shared with the club ten steps to
improve your bolete identification.

ast.i event s ol

ng
for more info and to register.
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Their lively presentation also featured
beautiful pictures of boletes from their
recently published book, Boletes of
Eastern North America

Bolete identification has always
been challenging. Alan acknowledged
this fact with a quote from Eilas Fries,
one of the first mushroom taxonomists:
O. 1
OEAT OEAO
the process less painful the Bessettes
offered the following ten steps:

StepYq | AEA OOOA.
Not all fleshy mushrooms with pores
and a central stipe are boletes.
Mushrooms in the genus Albatrellus
and some inPolyporuscan appear very
similar.

Step 2: collect good specimens .
Togmpreve yeur chances of successfully
identifying a mushroom, collect fresh
mushrooms at multiple stages of
development. Some boletes change
dramatically as they mature, so seeing
the mushroom at every life stage is
extremely helpful.

Step 3: record key features . Write

your observations Continued on Page 8
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down in a note-
book when vyou first find the
mushroom. That way you will
remember what the mushroom looked
like even if it changes as it is handled or
dries out. Start at the top and work your
way down, making sure to include
shape, color, size, and staining of all the
various parts. Taking descriptive photos
will also help in this process.

Step 4: recognize variation . Even

Continued from Page 7

bitter compounds in Tylopilus spp.
Additionally, alcohol can temporarily
dull your taste buds.

Step 8: macrochemical limits .
Color change reactions to ammonia,
iron salts, and potassium hydroxide are
commonly used to separate bolete
species. However, different authorscan
report different reactions. Age, storage,
concentration, and application method
can all affect the results.

Step:UT O AAT 60 ) $
Some mushrooms are simply
unidentifiable due to age, parasitism,
ori 18s© thdnl i@=BIE énVirbn@éhtal

within a species, mushrooms can take
on a range of colors, shapes, and sizes.
Genetic and environmental factors can
ET £ OAT AA A [ OOEOI

Thomas Roehl
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At the May meeting, Gretchen Kuldau provided MAW with an

so minor differences are not always
indicative  of  separate  species.
Experience is the best way to tell when
a morphological difference matters.

Step 5: color is subjective .
Everyone interprets color differently;
even Alan and Arleen often disagree
about mushroom colors. Different
lighting conditions can also appear to
alter colors. Assess color under sunlight
or a broad spectrum light source.

Step 6: develop a keen nose. For
boletes, smell often greatly simplifies
EAUO8 )& UI O EAOA

your own sense of smell, ask someone

for a second opinion. Not everyone can
smell everything. For example, smokers
may not detect the ashlike smell of the
Ashtray Bolete.

Step 7: trust your sense of taste .
Taste is actually useful in many bolete
keys. However, there are a number of
factors that can affect taste. For
AgAi Bl Ah

Alan Bessette Responds to audience questions during his talk on
bolete identification at the April meeting.
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Thomas Roehl

conditions. SometimeS, you have to overview of the most important mycotoxins.

consult keys with no pictures or check
microscopic features, both of which can
be difficult and confusing.

Step 10: note habit and habitat .
Note any nearby trees, the micre
habitat, the location, and how the
mushrooms grow in relation to one
AT 1T OEAO j OEA OEAAE

At the end of the talk, Alan had one
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Mycotoxins 8 Act i vi ty

Thomas Roehl
Newsletter Editor

The monthly meeting on May 2
featured a presentation on mymtoxins
from Gretchen Kuldau, a professor in
the Department of Plant Pathology and

Pennsylvania State University.
Gretchen began her talk with an
overview explaining what mycotoxins
are. In the broadest serse, mycotoxins
are chemicals produced by fungi that
are toxic to humans and animals inlow
doses. Mycotoxins can be found
anywhere fungi grow, including z and
perhaps most importantly z in food.
The first mycotoxin to be identified
was Aflatoxin, which wasisolated from
Aspergillus flavus Aflatoxin is the
most important mycotoxin worldwide
because A. flavus grows on oil-rich

aflatoxin can cause gastrointestinal
problems, liver damage,and death. This
is fairly rare and people are more often
harmed by the effects of longterm

exposure to the toxin. Chronic exposure
can reduce growth rate, reduce weight
h AAOOA A
AT A
fact, aflatoxin is one of the most potent

[ AAOE Adhibodns Faicsie BAAMNAT O
x BAO Ui §e@pfing Adutirles; Heause they

have to export their best food to make

SAypliy apds ppsgikdy t fupgus infected

crops.

Deoxynivalenol (DON) is another
significant mycotoxin. It is produced by
Fusarium graminearum z which grows
on grasses z and other Fusarium
species. DON blocks protein
production and primarily impacts the
gastrointestinal tract and immune

Oi i A PAT b Enbironindntab @icradibleyp Aat B Asystem. The fungus produces DON

becauseDON also harms plant cells and
makes it easier for the fungus to spread
within the plant. Although grain
producers adhere to the recommended
limits very closely, the sheer amount of
grains consumed means that DON is
probably the toxin to which people in
the United States are most exposed.
Fumonisins are strange toxins that
cause different effects to different
animals. In horses, which are the most
susceptible animals, it liquefies brain
tissue and is fatal at a concentration of
8 parts per million. In pigs, the toxins

seeds, which include many staple cause pulmonary edemas and prevent

foods. If consumed in large quantities,

them from getting oxygen. Fumonisins

OEAET (
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are linked to esophageal cancer and
neural tube defects in humans.

Ergotism is a disease caused by
eating ergots (large resting structures
produced by Claviceps purpureathat
take the place of seeds in heads of
grain). The ergots contain a variety of
mycotoxins and can cause both
hallucinogenic and gangrenous
symptoms when ingested by animals.
The primary toxins are ergotamine and
lysergic acid. The former is now a
pharmaceutical approved to treat
postpartum bleeding and migraines
while the latter led to the development
of the hallucinogen LSD.

At the end of her talk, Gretchen
bl OAA OEA NOAOOBEI
x]T OOEAAed &1 O DAI
United States, probably not.

Regulations on food keep these toxins
below harmful levels. However, if you
raise livestock you should definitely
remain diligent to protect your animals

from mycotoxins.

Endophyte

Continued from Page 1 sets of organisms
are secretive, living inside their hosts
mostly without producing symptoms.
Because of this, scientistshave only
recently begun examining the functions
and impacts of both groups.

One of the most thoroughly studied
fungal endophytes is E. coenophiala
thanks to its impact on livestock. In
order to fully understand this unusual
organism, we must first undergand its
host, the feed grass tall fescue.

Tall Fescue

Tall fescue (estuca arundinacea is a
perennial grass from Europe that is
used in a variety of contexts, including
as livestock feed, as turf, and for
controlling erosion. It was first
introduced to the United States in the
AAOI U VvBiisos )i
discovered in Kentucky that had
adaptedto growing conditions in North
America. This strain was named
O+A1 OOAEU ¢£VYo
as a feed source for livestock beginning

Science

Mycology Vocabulary
Taxonomic Color Words

Many taxonomic names seek to describe the thing they name; understanding root
words can help you remember both the name and the organism. Some of the mos
common root words found in mushroom names are color words. The colo words
listed below are often modified with a prefix or suffix or to fit the gender of the
genus name, so they may not appear exactly as they do here. This list is n
exhaustive and taxonomists use many more color words. Some of those are near
identical to English words and are easy to spot (e.g-actarius indigo).

Word Meaning Example

ruber, rubr- A red Amanita rubescens

ruf- A reddish Peniophorarufa

ferrugo A rust Tylopilus ferrugineus
aurantius, aurantiacus orange Aleuria aurantia

fulvus A dark/tawny yellow Amanita fulva

chrys- golden Xerocomelluschrysenteron
Crocos yellow Crepidotuscrocophyllus
luteus yellow Suillus luteus

xanthos yellow Agaricus xanthodermus
citrina lemon yellow Amanita citrina

flavus light yellow Aspergillusflavus

chloro- pale green Chlorophyllum molybdites
viridis A green Microglossum viride
cyano- blue-green Psilocybecyanescens
caeruleus A blue Teranacaerulea
purpureus A purple Clavicepspurpurea

atro-, atri- A dark Tapinella atrotomentosa
melano- A black Stropharia melanosperma
nigr- A black Geoglossummigritum
canus A gray Cantharellus rose@anus
cinera A ashen Clavariacinerea

fuligo A soot Fuligo septica

albus white Cortinarius alboviolaceus
leuco- white Leucacoprinus birnbaumii
pallidus pale Boletuspallidus

Other Color -Related Words

-ascens;escensyicens tending toward; becoming Amanita brunnescens

bicolor two-colored Boletusbicolor

chroma color Harrya chromapes
maculatus spotted Rhodocollybiamaculata
striatus striped Cyathusstriatus

versicolor many-colored Trametesyversicolor

around 195. tall fescue is planted on over 36 million

Kentucky 3lis resistant to many acres in the United States.
insects and nematodes, tolerant of poor
soil, and survives well during times of Fescue-Related Diseases
drqughtY Al thede quadit@Ondakelit verx ASdon after the use of tall fescue became
easy for farmers to establish and widespread, farmers began noticing
maintain stands of tall fescue. that animals grazing on fescue
Importantly, the grass also produces a produced inconsistent results. On

AT A AgBoll fidldiof I€dfe®and 2édDtbat dai® many farms, animals fed #ll fescue

be eaten by grazing livestock. Today, performed poorly and Continued on Page 10
Potomac Sporophore | 9
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Continued from Page 9 developed health
problems. Some would even lose weight
despite grazing constantly. Cattle,
sheep, horses, and deer were all
susceptible to these effects, though to
different degrees. There are three main
diseases associated with tall fescue:
fescue toxicity, fescue foot, and bovine
fat necrosis.

Fescue toxicity affects cattle, deer,
and sheep (b a lesser extent), which
will demonstrate reductions in feeding,
weight gain, milk production, and
reproductive success and increases in
respiration, body temperature, and
salivation. Horses also have problems
during reproduction, including:
abortions, unusually long pregnancies,
and birthing issues that can resultin the
loss of both the mare and foal. Most of
the foals that survive are born with
developmental, mental, and
immunological problems. Pregnancy
relies on very accurate chemical
signaling, so een low levels of toxic
fescue will cause problems in horses.

Fescue foot is a gangrenous
condition that results from extremely
decreased blood flow to the extremities
and is especially problematic in colder
weather. It often causes lameness and
the loss of tail or ear tips. In its most
extreme form, animals may lose their
hooves or even their feet. Cattle and
sheep are the two animals most often
affected by fescue foot.

Bovine fat necrosis affects cattle
and is characterized by the production
of hard, fatty masses in the tissue
surrounding the intestines. These fatty
masses can interfere with both
digestion and calving. This disease is a
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problem only in fields that are heavily
fertilized.

Epichloé coenophiala

) O xAO 1716 61 0EI
of these problems was discovered.
Researchers managed to isolate
Epichloé coenophialadrom the disease
causing fescue. Scientists discovered
that t his small fungus grew between the
cells of tall fescue and did not produce
any directly observable differences
between infected and uninfected
plants. Even today, a lab test is required
to tell whether or not endophytes are
present in tall fescue.

Further research showed thatthe
fungus produces a variety of alkaloids
that deter predation. These alkaloids
are very similar to those produced by
the fungus Claviceps purpuregErgot of
Rye), which causes similar disease
symptoms in humans. Some have
suggested thatC. purpureahad arole in
the Salem witch trials, but that is a story
for another day. E.
similarity to C. purpurea is hardly
surprising; both organisms belong to
the phylum Ascomycota and family
Clavicipitaceae. Because it belongs to
this family, E. coenophala is
categorized as a @endophyte.

E. coenophialahas a very simple life
cycle. It begins its life inside a fescue
seed, where it can survive for up to a
year. When the seed germinates, the
fungus grows into the base of the leaf.

by animals (especially humans),
thereby spreading the infection. Under
normal conditions, E. coenophialadoes
not produce spores. Therefore,

O Eikectipiy igsprgadony frodhe patedt A A ¢

grass to the child grasses and plants
remain infected or uninfected for life.

O0)1 ZEAAGET 16 EO A 00
to describe the relationship betweenE.
coenophala and tall fescue. It is
technically accurate, since the fungus
1 EOAO ET OEAA OEA bl Al
all of its nutrients from the plant.
However, unlike a normal disease,E.
coenophialaconfers many benefits to its
host. Plants infected by the tal fescue
endophyte show increased resistance to
insects and nematodes, increased
drought tolerance, and increased
tolerance of many types of stress. Of
course, the endophyteinfected grass
also harms large animals that eat it,
which benefits the plant by decreasing
the amount of grass those animals eat.

Most of these effects appear to be

coenophial® O mediated by various alkaloids produced

by the fungus. However, only a few of
those compounds are harmful to
livestock.

So why would the fungus produce
extra compounds justto help the plant
O0O0OOEOAe 71 01 AT 60O OEA
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to making those molecules? Not quite;
the fungus chooses to aid the plant
AAAAOOA AT EIT C O EIBC
reproductive success. E. coenophiala

AEA OET /A A Otfiefeiuril thd A irepreduess only by growing into the

plant forms reproductive structures.
Then, the fungus grows into the stem
AT A AOGAT OO0AT T U
The seeds are dispersed by the wind or
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seeds the fescue produces, the more
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coenophialatherefore has an incentive
to help make the plant as productive as
possible.

However, supporting the fungus
does come at a cost to the plant. Some
i £/ OEA DI A1 660 Al AocuU
the fungus, so endophytefree grass
does better under ideal conditions.
Combined with the fact that the
endophyte is passednly from parent to
child, this means that a properly
managed stand of grass can remain free
of endophytes for years. Endophytefree

0: Bildoj,CC BYSA3.0
Right: The endophyte fungusEpichloé coenophialagrows between tall fescue cells and produces alkaloids toxic to animal®hoto: USDA
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Left: Tall fescue Festuca arundinacefis widely planted as a forage crop for cow and other animals.P

stands do best in cooler climateswith


http://creativecommons.org/licenses/by-sa/3.0

readily available moisture and when the
grass is not grazed or only lightly grazed
during the summer. The more stress a
stand of tall fescue isexposed to (by

intensive grazing, more pests, warmer
and drier weather, etc.), the more likely

it is to become dominated by

endophyte-infected plants.

Fescue Endophyte Management
There are a number of things farmers
can do to reduce the impact of E.
coenophiala on livestock. One of the
most interesting is to plant tall fescue
El EAAOGAA xEOE O11
Researcherdave identified a number of
endophyte strains that do not produce
the alkaloids that are toxic to livestock.
The first commercially-available
product using these novel endophytes
came onto the market in 2000. tall
fescue infected with novel endophytes
has stress tolerance comparable to tall
fescue infected with wild, toxic
endophytes. This confers the benefits of
endophytes without having to worry
about the toxic effects on livestock.

Tall fescue endophytes can also be
managed by conventional agricultural
methods. The simplest method is to Kill
off all the infected grass and reseed
with uninfected fescue. To keep the
new stands endophytefree, livestock
must be fed something else for a few
days to prevent endophyteinfected
seeds from being introduced to the new
pasture throughthe AT Ei Al 06

A variety of other methods are used
to when endophytes cannot be
eliminated completely. These seek to
control the amount of endophyte toxins
to which animals are exposed. Through
proper management, the percent of
endophyte-infected plants in a stand
can be kept low enough to prevent
AEOAAOAS $EOAOOE A&l
reducing the use of fertilizers, and
adding ammonia to fescue hay can also
minimize the effect of the toxins.

Additionally, the medic ine
Domperidone can be given to pregnant
horses to mitigate the effects of the
toxins. Unfortunately, this drug is not
cost-effective for other animals and is
therefore not widely used.

Science

Mycological Foray Trip: Extremadura, Spain

October 29 z November 10, 2017
12 daysz 11 nights

foray trip abroad is one of a series tha
started in 1995 especially intended for thg
MAW membership. A former MAW :
member, Ennio Giusti, returned to visit and offered to develop a tour
cosponsored by the Parma Mycological Society. lBm the first trip that covered

400AAT UR OEA $111TiEOAOR OEAAITT OR O
enjoying B. edulisand T. magnatum, paired with great wines, we then started to
focus our visits in a single area. Since then we have forayed iavery ltalian

region, even more than once.

& ‘ The singular element that made, and still
, makes, these trips uniqueis the camaraderie and

developed friendships with our host mycologists.
Ek Their welcoming attitude has been an
unexpected revelation: they openedtheir clubs,
I in some cases their homes, to welcome us and

; - -l share their picking areas, their knowledge, and
their culture openly and without reservations or expectations.

That has been the experience for several longme MAW members. The
word about the first experience expanded to the Boston, the Puget Sound, the
Eastern Pennsylvania, the California associations and that brought 120
persons every year since (We had to offer two foray trips some years). Amonc
them were mycologists familiar to MAW members such as Dennis Benjamin,
Britt Bunyard, Harley Barnhart, Larry Leonard, Milton Tam, Patrice Benson and
more.

I AT OO & 600 UAAOO Acih ) AAAEAAA O
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continues, and amazingly enough, it will be led by an American scientist,
Christine Fischer, expert on truffle cultivation who lives in Spain and is
developing a program in Extremadura that promises to excel in expectations.

There are planned foays to pine, oak and chestnut forests
accompanied by local mycologists. We shall indulge in the mycological
gastronomy of this region, and enjoy wines and tapas, the famous
Iberian ham, the fragrant regional pimiento, cured meats and unusual
cheeses, suchas the unique 04 1T OOA A Ak shallAiSitAsbveral
World Heritage locations, and join in a most outstanding folk

10/31, with roasting of chestnuts, music and dance.

For full deta ils and information contact:
Albert J. Cascieroajcasciero@gmail.com
or see him at the next MAW meeting
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